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EXECUTIVE 
SUMMARY 



In the 15,000 years since the glaciers receded, the shoreline of Lake Ontario 
has evolved continuously — the result of the action of water and waves, wind 
and ice, plants and animals, frost and fire. Human settlement and increasing 
urban and industrial development have altered and accelerated the changes. 
Many of those alterations — such as dredging to open channels for navigation, 
filling wetlands and shallow areas to build transportation corridors and create 
land for commercial development — have contributed to the economy of the 
region. New habitat has been created on the Leslie Street Spit and at Humber 
Bay, and fill placed in the lake has provided the base for waterfront parks that 
have expanded both commerce and enhanced opportunities for boating, and 
lakeside recreation for tens of thousands of people each year. Entertainment, 
culture, and commerce have benefited from facilities like Ontario Place and 
Harbourfront, both created through lakefilling. 

Filling the lake has had another benefit: it has been an inexpensive, conve-
nient means of disposing of excavated soils produced by the intensive develop-
ment of downtown Toronto. 

Unfortunately, these human interventions have had a darker side. A substan-
tial proportion of the excavated material used for lakefill was contaminated 
with lead, other heavy metals, and organic materials that found their way into 
the lake sediments and the food chain. This material, combined with the much 
larger sources of pollution, the sewage treatment plants, storm sewers, and 
urban rivers, has degraded the water quality along the shore. The combined 
impact of urban development — filling wetlands and river estuaries, and 
armouring for erosion control, in addition to vast quantities of silt released 
from lakefill sites — has damaged much of the natural habitat both above and 
below the waterline. 

The commercial lake trout fishery has been lost. Artificial headlands and 
structures block the movement of sand, and limit the lake's ability to rinse its 
shoreline. Beaches are closed for days after heavy rain, and toxic contamina-
tion limits the consumption of many fish. Birds with strange deformities are 
observed, and there are concerns about the quality of water drawn from the 
lake for drinking and bathing. 

The public's desire for the benefits of shoreline modification — including 
the recreational, economic, and aesthetic opportunities afforded by parks and 
access and boating — is in conflict with an equally powerful desire to avoid 
the negative consequences of previous projects. How can we make the shore-
line better: healthier, more accessible, and more enjoyable, without making it 
worse — uglier and more polluted? This dilemma is the reason shoreline 
regeneration is an issue today. 

Clearly, regeneration will not be accomplished by persisting with the pattern 
of the past. The remaining natural shoreline must be skilfully protected, and 
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some portions should be rehabilitated. If we are to prevent collateral damage in 
future, we must understand its root causes now. 

In this study, the Work Group found that most of the unfortunate effects of 
shoreline modification could be traced to one or more of the following: 

lack of clear jurisdiction; 

a narrow, fragmented approach to planning, in which projects are 
considered in isolation from the rest of the shore; 

failure to consider cumulative effects; 

failure to understand or consider coastal processes; 

lack of marine engineering codes, monitoring, and enforcement; 

lack of effective fill quality control (although this has improved more 
recently); 

lack of information on the relation of contaminated fill to the aquatic 
food chain; and 

failure to apply an ecosystem approach to planning the shoreline. 

The Greater Toronto Bioregion (GTB) shoreline is subject to great and 
growing pressures as the result of intense urban and industrial development. 
The prospect of a million additional residents, crowded near the lake, looking 
for work, transportation, and recreation, presents both threats and opportuni-
ties. That is why the need for shoreline protection and regeneration is greatest 
in the GTB. 

The complexity of multiple jurisdictions is an obstacle. There is reason for 
optimism however, based on the progress achieved with similar problems by 
the San Francisco Bay Conservation and Development Commission, and the 
Fraser River Estuary Management Program in the Vancouver area. 

Lakefilling and other forms of shoreline modification will be damaging if 
they are carried out in future in the same way as in the past. However, there are 
better ways to plan and control future developments that will eliminate some 
projects and restrict others, but ensure that those approved are of obvious pub-
lic benefit. Such an approach is described in the report, which follows the sum-
mary of key recommendations. 

Key Recommendations 

No single catastrophic mistake caused the degradation of the shore environ-
ment. Rather, a piecemeal approach to the shore is its root cause. Each project 
was considered in isolation from the ecosystem, and cumulative effects of 
many small injuries has bruised the whole shore. Correction can come only 
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from a co-ordinated, planned approach based on the conviction that the bene-
fits of regeneration will far exceed the effort expended. 

Recommendation 

The governments of Canada and Ontario should adopt as a goal the 
regeneration of the shoreline of the Greater Toronto Bioregion, based on 
an ecosystem approach and emphasizing: 

protection of remaining natural areas; 

rehabilitation of degraded areas; and 

consideration of cumulative effects in future shoreline development pro-
posals. 

Recommendation 

In order to achieve this goal, the governments of Canada and Ontario, 
in consultation with municipalities, regions, relevant agencies, and the 
public, should develop an integrated plan for the GTB shoreline. 

Recommendation 

All new projects should be subject to the proposed integrated shoreline 
plan for the Greater Toronto Bioregion. It would assess the carrying 
capacity of the shore for additional lakefill projects and, should these be 
acceptable, would designate the most beneficial locations; exceptions 
would be by plan amendment. 

Recommendation 

Siting and design of any new facilities should take into consideration 
coastal dynamics, habitat enhancement, by-passing of sand if appropri-
ate, embayments, the potential for concentration of contaminated sedi-
ments, and the proper dispersion of effluent from rivers and ouffalls. Such 
projects should be subject to environmental assessment, including 
assessment of cumulative effects. 

Recommendation 

An effective mechanism should be put in place to monitor and control 
major projects; sanctions should be applied when the completed pro-
ject does not correspond to what was promised, especially in respect to 
public amenities. 

Recommendation 

Private facilities using lakefill structures should pay an appropriate share 
of capital and maintenance costs to ensure that demand is not artifi-
cially stimulated by subsidy and taxpayers are not offended by the use 
of their money for private benefit. 
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Having reviewed evidence that heavy metals from contaminated lakefill 
material enter the food chain, it is clear that only clean material should be 
dumped in the lake. Implementation of the more stringent Provincial Sediment 
quality Guidelines: Draft will exclude material that would have harmful 
effects when dispersed in water. A direct consequence would be a large quan-
tity of material requiring land disposal. Most of this slightly contaminated soil 
does not need the control afforded by sanitary landfill sites, which are in short 
supply. 

Recommendation 

The Work Group recommends that Regulation 309 of the Environmental 
Protection Act be amended to create a new "restricted fill" waste cate-
gory for excavated soil unsuitable for open water disposal, but not 
requiring the control of sanitary landfill. 

It is possible that such material could be safely disposed of in disused pits 
and quarries or artificial hills or berms with recreational, commercial or aes-
thetic benefits. A substantial opportunity exists to employ large volumes of 
material diverted for lakefill to cover and raise the elevation of industrial land 
subject to redevelopment in the City of Toronto. It is essential, however, that 
the environmental consequences be carefully evaluated in each case. 

Recommendation 

The Group further recommends that a new system be developed by 
MOE to govern excavation of potentially contaminated soils. All excava-
tion projects beyond 100 tonnes (110 tons) would have to be approved 
by the Ministry of the.  Environment. As part of the approval process, a 
decision would have to be made on managing soil, with priority given to 
re-use and recycling for clean soils. Soils too contaminated for open 
water disposal would be sent to land disposal sites, based on the new 
restricted fill classification set out above. 

Once the safe standards for material acceptable for open water disposal 
have been established and appropriate disposal sites identified, a system is 
needed to ensure that the fill delivered actually meets the standards set for it. 

Recommendation 

Administration of the Improved Lakefill Quality Control Program should 
be transferred from MTRCA to MOE, which should be granted the 
resources necessary to carry out the program. A Certificate of Approval 
should be required for all major lakefills, under the Environmental 
Protection Act. 

Key elements in the regeneration of the shoreline are the protection and 
restoration of both terrestrial and aquatic habitat. 
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Recommendation 

The GTB Shoreline Plan should include explicit goals and objectives to 
protect existing habitat, restore what has been degraded, and enhance 
habitat for native species. 

Recommendation 

The Provincial Draft Wetland Policy Statement should be adopted under 
Section 3 of the Planning Act. 

Recommendation 

Existing legislation should be enforced vigorously as a means of protect-
ing the remaining natural areas as an interim holding measure pending 
development of the plan. 

Recommendation 

Protection and creation of natural areas and habitat, particularly in 
urban and near-urban settings, should be given priority in the GTB 
Shoreline Plan, and in plans for the connected watersheds. 

There are many possible approaches to implementation of the Plan, includ-
ing: new legislation, legislative amendments, policy statements and declara-
tions of interest, and co-operative agreements similar to the Fraser River 
Estuary Management Plan. Regardless of the approach taken, flexibility and 
creativity will be needed in creating the tools employed to implement the plan 
in the context of many competing interests within each community. Partnership 
agreements between governments and the Land Regeneration Trust to acquire 
and rehabilitate land could prove to be valuable. 

Common to all the approaches to plan development are two requirements: 

leadership by the two senior levels of government in development 
and implementation; 

public involvement at each stage to obtain input, and to achieve 
understanding, acceptance, and support for the goals, objectives, and 
constraints of the plan. 

Clearly, development and implementation of this plan will be a complex 
and challenging task. The reward for success will be a healthier waterfront 
offering affordable recreation; scenic beauty; employment; culture; drinkable, 
swimmable water, edible fish; and a shoreline at the doorstep of millions that 
will be a matter of pleasure and pride for them. What better use could there be 
for our talents than to create such a gift for our grandchildren? 
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INTRODUCTION 



The Royal Commission on the Future of the Toronto Waterfront was created in 
1988 by the Government of Canada to examine Toronto waterfront issues in a 
broad context. In 1989, in response to a request from the Government of 
Ontario, the Commission's mandate was expanded to the Greater Toronto 
Bioregion (GTB) including the shoreline from Burlington to Newcastle. The 
Commission, under the Honourable David Crombie, has published two interim 
reports. The second, Watershed, which was published in August 1990, made 80 
recommendations based on an ecosystem approach. Two recommendations 
addressed shoreline modifications directly: 

The Province should bring forward comprehensive lakefill policies 
for public review as soon as possible. The policies should require 
thorough environmental appraisal of all individual lakefill pro-
jects, and of their cumulative effects, across the Greater Toronto 
Waterfront. Until such policies are in place, there should be a 
moratorium on new lakefilling. 

Open water disposal guidelines should be adopted for current lake-
fill projects. (Royal Commission on the Future of the Toronto 
Waterfront, Watershed, 1990, 98) 

On 17 December 1990, the Minister of the Environment rose in the 
Legislature and said that she had asked the Royal Commission to address 
"... policies, practices, technology, and methods available to regenerate shore-
line areas." In response, the Commission established the Shoreline 
Regeneration Work Group to prepare information and options, as a basis for 
public hearings to be held in 1991. 

The Shoreline Regeneration Work Group 

Definitions 

For the purposes of this report, the shoreline consists of the littoral zone — the 
lake to a depth of approximately 10 metres (33 feet) including estuaries and 
related marshes, and inland to include beaches, and bluffs, and nearshore areas. 

Regeneration is defined as comprising the policies, practices, and technolo-
gies needed to restore the waterfront so that it is "clean, green, useable, 
diverse, open, accessible, connected, affordable, and attractive," in keeping 
with the principles of the Royal Commission. There is no intention of recreat-
ing some romantic concept of the 17th century forest primeval. Instead, the 
goal is a healthier, more resilient, and diverse environment. 

The following is a synopsis of the nine principles that, collectively, make up 
regeneration and are discussed at length in Chapter 2 of Watershed. 
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Clean 

Air, land, sediments, and water should be free of contaminants that 
impair beneficial use by people and other living beings. 

Water should be of a quality that allows fish to be eaten without 
restrictions caused by the presence of contaminants, and people to 
swim and play water sports without risk of illness; levels of 
potentially toxic chemicals in drinking water should remain below 
detectable limits or meet all accepted health standards. 

Green 

The diversity and productivity of ecological communities should be 
protected and restored through measures to preserve the genetic 
diversity of indigenous plants and animals; restore healthy natural 
habitats and communities; and maintain natural ecological processes. 

Natural vegetation should be used where feasible, to restore and 
enhance the attractiveness, health, and useability of human communi-
ties. 

Useable 

Among other applications, the waterfront should continue to support 
a mix of public and private uses that are primarily water-related, and 
permit public access, use, and enjoyment of the water's edge. 

Diverse 

The waterfront should provide diverse experiences for visitors and 
residents, using a mix of open space and recreation facilities that bal-
ances public demands with environmental limits. 

Open 

The density and design of waterfront structures should not create a 
visual barrier or be an intrusion on the water's edge, which should be 
identified clearly as open to public access. 

Accessible 

All waterfront activity nodes and communities should be accessible 
by public transit as well as by road, with increasing emphasis on tran-
sit; they should also be accessible by foot or bicycle. 

The waterfront should be safe, and accessible to the disabled as well 
as to all other segments of society. 
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Connected 

Major green corridors should connect the waterfront, valley systems, 
and the Oak Ridges Moraine; the waterfront should be joined by 
pedestrian and bicycle trails from Burlington to Newcastle. Links 
with the past should be retained as well. 

Affordable 

Parks and facilities on the waterfront should be financially available 
to all income groups, and waterfront residential projects should 
include affordable housing. 

Attractive 

Waterfront design should consider vistas and views of the lake, sensi-
tive design of buildings, open spaces, microclimates, useable links, 
harmonious colours and textures, and natural as well as manicured 
landscape techniques. 

Regenerating the shoreline involves many programs operated by both 
provincial and federal agencies. The impact of offshore, airborne, upstream, 
and other inland pollution is great: indeed, success in reducing the flow of tox-
ins emerging from the Niagara River and effluent from the, sewage treatment 
plants, storm sewers, and combined sewers is essential to regenerating the 
waterfront. 

The Work Group recognizes that programs to deal with upstream problems 
are important, but considers them beyond its mandate. Instead, the Group con-
centrated on matters closely related to shoreline modification such as lakefill-
ing and erosion control, and their effects on achieving the goal of regeneration. 

Mandate 

Taking as its area of study the shore of Lake Ontario from Burlington to 
Newcastle — the shore of the Greater Toronto Bioregion, as shown in 
Figure 1 (see fold-out map) — the Work Group met for the first time on 4 
February 1991; its mandate was to produce a document that would: 

summarize current conditions, laws, policies, and regulations; 

identify relevant issues and concerns; 

outline opportunities for regeneration; and 

develop and explore policy options. 
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Members 

The Work Group comprised people from diverse backgrounds, each with 
expertise and experience, in order to give this report the benefit of different 
viewpoints; these included science, engineering, economics, law, and planning. 
Brief biographies of the members appear at the beginning of this report. 

The Work Group sought to produce a practical analysis of the issues 
and options, expressed clearly, and understandable to the interested reader. 
This document should assist interested groups and the Commission in its 
deliberations. 

Process 

A great deal of information was available, including useful testimony given to 
the Commission during public hearings concerning its earlier reports. In addi-
tion, the Work Group, through the auspices of the Commission, contracted with 
the Lake Michigan Federation, a citizens' group based in Chicago, to prepare 
an analysis of federal, state, and local laws and regulations in the United States. 

This and many other relevant documents have been deposited with the 
Canadian Waterfront Resource Centre, currently located at the Commission's 
Toronto office, a lasting store of knowledge for use by the public and 
researchers after the Commission completes its work. 

Each member of the Work Group conducted research, consulted amongst 
his or her professional colleagues, and discussed issues and options in the 
Group and with outside experts. 

Sustainable Environment 

In his book, Entrusted to My Care, Grant MacEwan points out a fallacy in 
society's attitudes and methods of dealing with natural resources. Planning and 
development activities have focused on creating new infrastructure and facili-
ties for human use and enjoyment. The underlying attitude that dominates these 
activities is that the world was created primarily to serve our needs. MacEwan 
described our place in the scheme of things: 

It is wrong to suppose the world was created primarily to serve 
mankind's purposes and pleasures. A conviction about having 
dominion over land and water and living things breeds ideas of 
unwarranted self importance. It is a sobering thought that man's 
place in Nature's scheme is, after all, a small one. (J.G. MacEwan, 
Entrusted to My Care, 1966, 2) 

In approaching shoreline regeneration, it follows naturally that — as one of 
the species that inhabit the earth and are totally dependent on the productivity 
and health of the natural environment — human beings should favour policies, 
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Regeneration in Tommy Thompson Park 

plans, and designs based on 
the concept of sustainable 
environment. 

While 	sustainable 
development is concerned 
with the satisfaction of 
human needs and aspira-
tions, the concept of "sus-
tainable environment" 
deals with maintaining the 
health of the natural envi-
ronment as the first prior-
ity. A sustainable environ-
ment can be defined as one in which natural systems are protected, maintained, 
and enhanced, to ensure that they remain biologically productive, regenerated, 
and healthy. 

Applied to a shoreline ecosystem, this means that ecological needs must 
be a basis for evaluating development proposals. Consideration of species 
diversity, habitat area and productivity, open space corridors, wildlife popula-
tions, and management should have a major influence on shoreline regenera-
tion plans. In the past, lakefill development has taken place primarily on the 
basis of considerations related to access, recreation, waste disposal, and 
shoreline protection requirements, with little attention to sustaining the natu-
ral environment. 

Some lakefill benefited the natural environment, but too often these changes 
were accidental. When Tommy Thompson Park was colonized by plants and 
birds, a wasteland became a productive wild area inhabited by many species, 
some uncommon or rare. New plant and animal habitats emerged, and demon-
strated the fecundity of nature, a reminder that our place on the planet is inci-
dental: if we disappear, the remaining plant and animal species would close 
ranks, and get along quite well. 

Ecosystem Approach and Cumulative Effects 

The ecosystem approach has been discussed in previous publications of the 
Royal Commission on the Future of the Toronto Waterfront, including 
Watershed and Pathways. The latter describes a desirable ecosystem approach 
as: 

using a broad definition of the environment: natural, physical, social, 
cultural, and economic; 

focusing on links and relationships among air, land, water, and living 
organisms, including humans; 
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recognizing the dynamic nature of ecosystem processes; 

understanding that humans are part of nature, not separate from it; 

emphasizing the importance of living species other than humans, and 
of future generations; 

incorporating the concepts of carrying capacity, resilience, and 
sustainability; 

working to restore and maintain the integrity, quality, productivity, 
dignity, and well-being of the ecosystem. (Royal Commission on the 
Future of the Toronto Waterfront, Pathways, 1991, 37) 

Watershed identifies means to achieve the Commission's goals, using an 
ecosystem approach. This rational approach to connections in the environment 
both provides an explanation for some past failures and suggests a better way 
for handling waterfront development in the future. 

In response to the report, the Honourable Ruth Grier, Ontario Minister of 
the Environment, said: 

... our clear acceptance of Mr. Crombie's principles should be 
viewed by municipalities and the community as a ringing endorse-
ment of the ecosystem approach to planning as well as to the 
underlying values of the Commission report. 

An ecosystem approach means that development projects that treat the envi-
ronment as an afterthought can expect a rough ride — the old priorities are 
reversed. Nevertheless, several large plans have been put forward that include 
development proposals that depend on lakefill, such as the Etobicoke motel 
strip development and Mississauga's Vision 2020. At the same time, the con-
struction industry is demanding practical, predictable alternative disposal sites 
for excavation waste, and dump trucks circling the Legislature have a marvel-
lous way of attracting the media and concentrating the minds of politicians. 

These pressures are being applied at a time when governments lack a clear 
policy framework within which to shape a coherent response, and shoreline 
regeneration has become a significant issue. 

Wherever practical, the Work Group, aware that many past errors in shore-
line development arose from a narrow viewpoint, adopted an ecosystem 
approach. 

For example, instead of looking at how to create spawning beds for lake 
trout for the sport fishery, we considered the whole food web that supports 
those large predators, including the organisms that inhabit the waterfront sedi-
ments, the sources of contamination of these creatures, and the steps needed to 
reduce the causes of turbid water and contaminated sediment. 
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Similarly, instead of focusing on the remediation of sediments caught in 
marina embayments, the whole question of creating embayments was 
addressed. 

Finally, the goal of diversity and overall health of the ecosystem was in the 
forefront of all the Work Group's discussions. 

It became evident that many of the larger problems along the waterfront 
were not the result of one horrendous event but, rather, the cumulative effect of 
a large number of acts or interventions. Treating each project in isolation from 
the rest of the shore was a common cause of significant degradation. 

An example of cumulative effects can be found in the destruction of the 
Ontario lake trout fishery. Many factors — including loss of habitat, pollution, 
overfishing, and the ravages 'of the alien lamprey eel — reduced the fishery 
from 90 tonnes (99 tons) in 1940 to five tonnes (six tons) in 1950. Lake trout 
virtually disappeared and, although lamprey populations are now under con-
trol, have not returned, probably because siltation and prior removal of shore-
line stone destroyed the sheltered rocky breeding waters that are the species' 
habitat. No one event caused the loss of this important commercial activity and 
source of fresh food: it was the effect of a series of decisions and events. 

Because it is necessary to understand the impact of cumulative effects in 
assessing the potential impact of future policies and initiatives, the Work 
Group sought ways to apply the concept to beneficial planning and manage-
ment of the shoreline. Cumulative effects are a measure of the combined 
impact of all stresses in an area over time, as well as the incremental impact of 
new stresses associated with individual projects. Accounting for them involves 
two basic components: first, a holistic understanding of the environmental con-
ditions in the area being studied; second, an assessment of how these condi-
tions have changed or are likely to change, given alternative scenarios. 

Values and Outlook 

Two value systems sometimes conflict during environmental discussions. The 
anthropocentric, or human-centred, view assesses everything in terms of its 
impact on humans, while the universal view values the entire biosphere and 
seeks protection of all components without regard for their apparent direct ben-
efit to humans. Early in its deliberations, the Work Group agreed that both 
approaches had merit, and the conclusions were similar, regardless of the 
philosophical starting point. Any apparent emphasis on human benefits in the 
following comments is not intended to discount equally valid concern for the 
biosphere. 

The Work Group rejects the suggestion that it is necessary to trade off a 
healthy environment for a strong economy; rather, we take the position of the 
Commission of the European Communities: 
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This conflict between environment and economy is ... a false one 
since in the long term the protection of environmental resources is 
a basic condition for sustained economic growth, which can itself 
contribute to environmental improvement. (Commission of the 
European Communities, Green Paper on the Urban Environment, 
1990, 33) 

By emphasizing environmental sensitivity and responsibility, we believe 
that, ultimately, there will be as many or more economic benefits for the 
province. 

The Work Group found that environmental damage caused by shoreline 
modification is significant, but is modest compared with the flood of contami-
nants and pollution entering the lake from other sources such as the Niagara 
River, or the sewage treatment plants. We were encouraged, however, by the 
progress made in reducing phosphates, and a few other contaminants. 

Consequently, we took the optimistic view that existing and future planning 
and regulatory initiatives would effectively deal with those who are principally 
responsible for degrading the lake environment. Without that assumption of 
progress in dealing with the major upstream sources, achievements at the 
shoreline would likely be overwhelmed, and the goal of regeneration beyond 
our grasp. Given the apparent economic and recreational benefits that regener-
ation offers to millions of people, we assumed the leadership and resources 
would be found, and therefore we proceeded to address the opportunities for 
restoring the health of the shoreline. 

Why Is Shoreline Regeneration an Issue Now? 

Concern for the earth has been of growing importance since the 1960s, when 
Rachel Carson's Silent Spring drew attention to the hazards of poisons in the 
biosphere, and beautiful images of our frail planet were transmitted from the 
moon. This changing attitude is expressed in many ways, such as the warm 
reception given to the report of the World Commission on Environment and 
Development (the Brandtland report), released in 1987, which offered the con-
cept of "environmentally sustainable economic development." It is also evident 
in the renewed interest in recycling, and slogans like "think globally, act 
locally." 

In 1967, when the last Metropolitan Waterfront Plan was presented, times 
were simpler and few questions were asked of grand schemes. Large civil engi-
neering projects were viewed as signs of vitality; the answer to pollution was 
dilution; the threat of toxic chemicals was dimly perceived; and Lake Ontario 
was a boundless bowl to flush away the excretions of a bustling metropolis. 

In the 1990s, people have a very different attitude to shoreline modification. 
There is a wariness, a determination to question whether each project can be 
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Deformed bill on double-crested cormorant 

examined in isolation from the rest of 
the shore, or whether the negative 
impact on the environment can be 
engineered away. The possibility of 
water contamination from lakefilling 
projects is considered in the context 
of a profound concern for the quality 
of drinking and bathing water, and 
the health of the natural environment. 

Experience has brought a measure 
of wisdom and understanding, and a 
hint of humility. The public of today 
no longer takes its drinking water for 
granted. The sight of birds with 
deformed beaks, and the recognition 
of an ever-expanding list of carcino-
genic compounds in our environ-
ment, have made us more cautious —
one reason that bottled water and 
high-technology filters are enjoying unprecedented sales. 

Increasing urbanization brings with it the longing for the restful, the green, 
and the natural. More and more, the idea that an urban waterfront must be 
dirty, ugly, dangerous, and polluted, or that urban parks must be manicured, 
artificial, and sterile, is being challenged. 

Ontario's urban dwellers love to be near water, particularly in the summer 
months. Some of those who have a northern cottage have found that the 
stresses of driving on a summer weekend negate the reason for the trip. Those 
who remain in the city are learning to enjoy the lakeshore close at hand. Cherry 
Beach, Ontario Place concerts, Toronto Islands picnics, and walking in the 
urban wilderness along the Leslie Street Spit offer pleasing possibilities at our 
doorstep. 

It is not surprising, therefore, that the Royal Commission's concept of the 
waterfront, as delineated in Watershed — that it should be clean, green, acces-
sible, and attractive — has struck a resonant cord with people searching for rest 
and recreation close to home. This desire drives certain kinds of development, 
and those concerned about preservation and water quality apply another set of 
pressures. The high level of interest, concern, and changing values are the rea-
sons shoreline regeneration is an issue today. 
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Guide to the Report 

This report comprises an introduction and five chapters preceded by an 
Executive Summary that gives the reader a condensed and simplified explana-
tion of the key findings and recommendations. 

The introduction explains the origin of the study, provides key definitions, 
and describes the review process. The authors have tried to minimize the use of 
technical terms, but some are impossible to avoid, which is why a glossary has 
been included at the end of this report. 

Chapter 1 describes the evolution of the Greater Toronto Bioregion shore-
line and its current condition, while Chapter 2 deals, in five sections, with the 
issues related to shoreline regeneration. Chapter 3 explains the applicable juris-
diction, legislation, and planning processes applicable to the GTB shoreline; it 
evaluates and compares them with other provinces and states in the U.S. Great 
Lakes Region. Chapter 4 responds to issues raised previously, and Chapter 5 
introduces some possible approaches to implementing the recommended 
approach, including various means to advance towards the goal of shoreline 
regeneration. 
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CHAPTER 1 

HISTORY OF THE 
SHORELINE 
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The continuous action of wind, wave, frost, and ice since the retreat of the 
glaciers 15,000 years ago has constantly altered the shoreline of Lake Ontario. 
For example, waves pounding against a prominent headland on the central 
north shore, now called the Scarborough Bluffs, eroded vast quantities of 
glacial sediment. Boulders and gravel were deposited on the lakebed, while 
sand-sized particles were moved west by the waves to form a long spit of land 
that evolved to become the Toronto Islands. Seeds washed ashore, and the 
resultant plant life consolidated the wave-washed beaches. Insects, birds, and 
animals made their way to the new ground and a vibrant living peninsula 
emerged from the shore. An extensive marsh habitat developed behind the 
shallow easterly portion of the peninsula, where aquatic life flourished in a 
complex community of plants, fish, birds, and animals. 

The pattern of erosion and deposition was the creative force behind the 
evolving form of the shoreline. The energy that powered the changes is derived 
from the dynamic effect of wind and water, referred to as coastal processes. 

Coastal processes are the means by which water and sediment move in the 
nearshore zone. In the Great Lakes, they are determined by the waves created 
by the winds. The power of the waves is determined by the wind strength, 
duration, and fetch — that is, the open water distance exposed to the wind. An 
east wind has a fetch of 257 kilometres (160 miles) before reaching Toronto; 
consequently, storm waves from that direction build up a lot of energy, most of 
which must be released as the waves enter the nearshore zone, and then break 
(see Figure 2). 

The more energy in the breaking waves, the larger the particles that can be 
moved. The finest of sediments are actually suspended in the water, and can be 
transported by even weak lake current. Silt and sand-sized particles roll and 
bounce along the bottom in the direction of the waves. This littoral transport 
depends on wave direction and energy to transfer material from areas of ero-
sion, like the Scarborough Bluffs, to areas of deposition such as the beaches 
near Woodbine Avenue. 

A second source of 
material is discharged from 
the rivers and streams that 
deliver eroded material 
from upstream banks and 
fields exposed by develop-
ment or farming. Some is 
transported offshore to be 
deposited in deep water 
zones, while the rest moves 
along the shore until it 
encounters an area of low 
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wave energy, such as an embayment, where it settles and accumulates. It 
should be noted that areas of erosion and deposition will change with the wind 
strength and direction. Easterly winds are not the most frequent, but the great 
energy built up in them over the long fetch causes the net westward movement 
of material. Whitby is the nodal point separating net westward and eastward 
littoral drift. 

The dominant feature of the Lake Ontario shoreline east of the Don River is 
the eroding bluffs of glacial till, a mixture of .boulders, gravel, sand, silt, and 
clay left by the glaciers. Material is released from the bluffs as moisture in the 
subsoil freezes and thaws during the spring and fall; by wave action eroding 
the toe of the slope below the water line; and by waves directly attacking the 
steep bluff walls. 

West of Whitby, the littoral drift moves by wave action predominantly to 
the west, and historically was deposited at or near the Toronto Islands. The 
shoreline west of Toronto is made up principally of shales that erode more 
slowly than the glacial tills and supply less material for littoral transport. Net  
direction of transport for that material, supplied mainly by tributary streams, is 
west towards the Hamilton beach strip, also known as the Burlington Bar, the 
next depositional feature. 

The overall pattern of movement defines the "littoral cell" for the greater 
Toronto region. Within this broad unit, various features, both natural and artifi- 

Figure 3. Coastal environments and shore zone transport direction in the Lake 
Ontario region 
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cial, have created sub-cells or "compartments", such as the erosion east of 
Bluffer's Park in Scarborough, and deposition on the beaches next to 
Ashbridge's Bay. 

In sheltered areas, such as Toronto's Inner Harbour, there is not enough 
wave energy to move sediment very far; as a result, sediment in the Don River 
is quickly deposited and obstructs the discharge from the rivermouth. That is 
why it is necessary to dredge various channels periodically. 

Early Settlement and the 19th Century 

The most dramatic creation by coastal processes on the north shore of Lake 
Ontario was the peninsula, islands and marshes extending west from the mouth 
of the Don River. Native people and later, European immigrants sheltered in 
the natural harbour, in the lee of the peninsula that became the Toronto Islands. 
There was an abundance of food available in the fish and wildlife from the var-
ious aquatic and terrestrial habitats nearby, including cold freshwater, 
nearshore rocky reefs, warm freshwater shore marshes, estuaries, rivers, 
streams, pools and wetlands, beaches and bluffs, thickets, meadows, and 
forests in various stages of maturity. 

Lake Ontario and its tributary streams supported at least 50 species of fish, 
including Atlantic salmon, lake trout, whitefish, and herring. Two hundred and 
seventy-eight species of birds and a wide variety of animals were regular 
inhabitants, among them beaver, marten, otter, lynx, elk, timber wolf, black 
bear, and wolverine. 

The new settlers believed that fish and wildlife were inexhaustible and that 
it was more important to develop the harbour for commerce than to worry 
about natural habitat. 

A young engineer, Sandford Fleming (later Sir Sandford Fleming), said: 

... therefore, must we ascribe the beginning of Toronto to the 
unequalled excellence of this harbour forming on the north shore 
of Lake Ontario, the most facile outlet for the production of the 
back country, is principally due to the rapid and uninterrupted 
progress in commerce and wealth of the western capital. (Sandford 
Fleming, Report on the Preservation and Improvement of Toronto 
Harbour, 1854, 15) 

The 1793 plan of York Harbour showed a long narrow sand peninsula 
widening to about 1,600 metres (one mile) at its western end. The western har-
bour entrance, which had measured 500 metres (550 yards), was reduced by 
sand deposition to 70 metres (77 yards) by 1854. The natural forces that had 
created the wonderful harbour continually changed its shape and depth, a phe-
nomenon that distressed the harbour officials so much they purchased a dredge 
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to keep the gap open, and requested reports on the best way to "preserve and 
improve Toronto Harbour". 

The distinguished engineer and Provincial Surveyor, Kivas Tully, 
responded: 

According to the old saying, "prevention is better than cure" if the 
true remedy requires to be pointed out; and admitting that the con-
tinued deposit on the Peninsula [Toronto Islands] is caused by the 
"debris" from the Scarboro' heights, expend the money that would 
be wasted on the construction of piers and groynes, in the protec-
tion of the base of Scarboro' heights and the object is obtained; 
but the wisdom of this course is to be doubted [emphasis added] 
... a considerable portion of the deposit on the Peninsula is 
removed by the undercurrent not to be replaced, except by this 
very supply from the Scarboro' heights which is considered so 
great a nuisance ... taking all matters into consideration, this sup-
ply, on the contrary, will, on reflection, be considered advanta-
geous in preserving the Peninsula, and consequently preserving 
the Harbour. (Kivas Tully, Report on the Means to be Adopted for 
the Preservation and Improvement of Toronto Harbour, 1854, 33) 

The conflict apparent in these observations by Tully is both a credit to his 
insight and an example of the dilemma that bedevils all those would 
"improve" a portion of the shore. The dynamics of the physical system were 
only partially understood; each action had consequences elsewhere; and 

results were uncertain. 
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In 1858, a storm created a 160-
metre (175-yard) opening in the 
peninsula, near the present Eastern 
Gap. By 1882, it was 1,500 metres 
(1,640 yards) wide and people were 
concerned about the very existence 
of the natural harbour. Extensive 
modifications including the construc-
tion of dikes, breakwaters, seawalls, 
piers, groynes, dredging, and lake-
filling were initiated, activities that 
continue to this day. 

East and west of Toronto, settle-
ments were established near river 
estuaries that could be exploited as 
sheltered harbours. Some — like 
Oshawa, Whitby, and Port Credit —
prospered while those on small 

Figure 4. Toronto's changing 
central waterfront 
shoreline 
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creeks choked on deposits of the heavy silt that resulted from the erosion of 
adjacent lands cleared for farming. Development of the ports drastically 
reduced the rivermouth wetlands and, combined with the disappearance of 
forests as farms were established along the waterfront, dramatically diminished 
habitat. River temperatures and volumes became subject to greater fluctuation; 
turbidity and siltation increased, thereby covering spawning beds and disrupt-
ing fish migration. 

During the 19th century, there was a boom in construction industry along 
the Lake Ontario shoreline: builders from Burlington to Whitby utilized stone 
from the bottom of the lake, and sand from its beaches. Working from wooden 
schooners, "stone hookers" — men wielding poles like sturdy pitch forks with 
the tines bent at right angles — probed the clear water to loosen and lift stones 
from the bottom. The stone hookers (the name was applied to the schooners as 
well as to the labourers) removed as much as 43,000 tonnes (47,000 tons) a 
year during the 1840s. (L. Joyce, At the Mouth of the Credit, 1988, 38) 

Unfortunately, the stones were important to the relative stability of the shore 
because they armoured the lakebed and lessened erosion. They also provided 
spawning and feeding grounds for certain species of fish, such as lake trout. 
Accelerated shoreline erosion was so noticeable that farmers complained about 
loss of their shoreline property and, in 1857, the "Three Rod Law" was passed, 
prohibiting removal of stone within 15 metres (50 feet) of the shore. This 
proved to be "too little, too late": serious damage had already been done. 

Changes on the Shoreline, 20th Century 

The Port of Toronto 

The best natural harbour on the north shore of Lake Ontario determined the 
location of the settlement that became Toronto. In 1911, the Board of Toronto 
Harbour Commissioners (THC) was created by an act of the federal 
Parliament. 

The harbour continued to generate commercial activity over the next 60 
years. A desire for much increased shipping and industry, as well as parkland 
and summer residences, led to the THC's 1912 Waterfront Plan. Between 1914 
and 1930, approximately 428 hectares (1,057 acres) of Ashbridge's Bay wet-
lands were filled to create industrial land, in accordance with that plan. The fill 
material was primarily sediment dredged from the Inner Harbour, but included 
construction debris, excavated soil, sewage sludge, incinerator refuse, and 
municipal garbage. 

In the 1950s, in order to create additional harbour facilities the THC initi-
ated a new lakefill project at the foot of Leslie Street that utilized earth fill, 
rubble, incinerator and fly ash, and crushed battery casings. Instead of conven- 
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Garbage dump at Toronto waterfront, 1922 

tional filling within armoured enclosures, the material was deposited in the 
exposed waters of Lake Ontario, without protective works to prevent erosion of 
the fresh fill. 

By the 1960s, most of the components of the THC's 1912 Waterfront Plan 
were in place, and a new plan to expand waterfront development was con-
ceived. The result was the 1967 Waterfront Plan for the Metropolitan Toronto 
Planning Area. It called for massive lakefilling and had the following goals: to 
achieve a continuous belt of public open space; public marinas for 5,000 new 
boat slips; a protected waterway behind a semi-continuous chain of islands 
with camping sites; and a waterfront scenic drive. 

The 1967 Plan recommended that the lake continue to be used as a site for 
the disposition of surplus fill from building sites and public works, and went on 
to include the use of fly ash, solid industrial wastes, dredged silt, demolition 
wastes, municipal garbage, rubbish, incinerator residues, and digested sewage 
sludge as fill material. It took the position that water temperature in Lake 
Ontario precluded swimming, and recommended that several artificial lakes be 
constructed for recreational purposes. The only other water quality problem it 
foresaw was the need to chemically or mechanically remove nuisance algae 
growths from the new lagoons. No consideration was given to protecting the 
existing aquatic habitat. 

The fill project started at the foot of Leslie progressed and by the early 
1970s a narrow neck of land extended some three kilometres (two miles) into 
the lake in a southwesterly direction. In the mid-1970s a major expansion of 
the Leslie Street Spit was created by dredging eight million cubic metres (10 
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million cubic yards) of littoral sands from the intended Outer Harbour. The 
Leslie Street Spit remains the most active lakefill site in the Greater Toronto 
Bioregion, offering convenient disposal facilities for earth and rubble from 
development in the downtown Toronto core. 

The most recent lakefilling at the site has been directed at refilling the area 
dredged in the mid-1970s in order to provide the land base for a marina to 
accommodate the increased recreational boating that has offset the decline in 
commercial shipping activity. 

While the THC was building the Leslie Street Spit, it provided design and 
construction services to the Metropolitan Toronto and Region Conservation 
Authority (MTRCA) for a series of lakefill projects, at the mouth of Mimico 
Creek, in Ashbridge's Bay, and in Bluffer's Park at the foot of Brimley Road. 

These three sites were the first of a new breed of recreational lakefill pro-
jects envisaged in the 1967 Waterfront Plan, expanded by MTRCA, and 
adopted with varying degrees of success by other conservation authorities 
along western Lake Ontario. The idea was that parkland could be created at 
less cost than purchasing existing land. All the artificial headlands have been 
configured to accommodate marinas and/or boat clubs; MTRCA considered 
them to be preferable to traditional marina development in the environmentally 
sensitive estuaries of rivers and streams. 

Table 1. Major lakefill projects in the Greater Toronto Bioregion 

Project Area 

(hectares) (acres) 

J.C. Saddington Park 10 24 

Lakefront Promenade Park 30 74 

Colonel Samuel Smith Waterfront Area 28.5 70 

Humber Bay Park-Fast and West 40 99 

Ontario Place 38 94 

Tommy Thompson Park 
(land and water) 

470 1,161 

Ashbridge's Bay 17 42 

Bluffer's Park 42 104 

Source: Royal Commission on the Future of the Toronto Waterfront, A Green Strategy for the 
Greater Toronto Waterfront, 1990. 
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Eight major projects have either been completed or are under construction 
in the study area. 

Since 1950, approximately 676 hectares (1,668 acres) of land have been 
created through lakefill and a significant number of new projects have been 
proposed that could add 1,000 hectares (2,471 acres) of lakefill land. These 
projects and their proposed size are shown on Figure 1 (foldout map). Clearly 
the creation of this land has been and is a very large real estate undertaking, 
with substantial implications for land use, material disposal, physical develop-
ment, capital, operating costs, and revenues. 

It is generally agreed that the artificial headlands interrupted the passage of 
sand in the littoral zone and caused accumulation on the updrift side and, possi-
bly, accelerated erosion on the downdrift side. Cooling water entrance groynes 
at the Pickering Generating Station and the Bluffer's Park lakefill impeded lit-
toral transport. The Leslie Street Spit cut off resupply of the Toronto Islands, 
and much of the supply of sand to Toronto's Eastern Beaches is now threatened 
by extensive shore protection works being undertaken by MTRCA at the base 
of the Bluffer's Park. 

Water and Sediment Quality 

Measuring the chemical, physical, and biological characteristics of water and 
sediment quality is one way to monitor pollution. Relatively little historical 
information is available on water quality, because few comprehensive studies 
were conducted in Lake Ontario prior to 1960. The studies that do exist are of 
Lake Ontario samples taken outside the GTB shoreline, and they deal primarily 
with total dissolved solids or with bacterial levels originating from raw sewage. 
Other sources of information on past conditions include fishery statistics and 
water quality data from municipal water intakes. 

Data on the Toronto Islands Filtration Plant intake water show little change 
between 1923 and 1964 in the mean annual pH, total alkalinity, and 
hardness,whereas chloride values, reflecting increased use of road salt, doubled 
linearly throughout the lake. Ammonia and turbidity increased substantially 
during the same period. Free ammonia doubled, and reached levels higher than 
those recorded elsewhere in Lake Ontario, an effect attributed to local pollution 
from raw sewage. Turbidity — that is, cloudiness of the water caused by sus-
pended sediment and algae — virtually tripled between 1923 and 1964, reflect-
ing the degree of urban pollution in the Toronto area. 

The distribution of nearshore bottom sediment type in 1968 (prior to most 
lakefill development) is shown in Figure 6. A deposit of littoral sand in the 
Toronto Islands area thinned out to the east of Metro to become exposed 
glacial till with outcrops of boulders and areas of bedrock. Humber Bay and 
the Toronto Inner Harbour provide sheltered environments for the accumula- 
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Figure 6. Nearshore sediment type in Lake Ontario, 1968 

tion of clay-silt mud. West of Humber Bay, exposed bedrock was capped at 
some locations by sand from the littoral drift. 

Population in and around Toronto rose sharply in the early 20th century and 
in 1913 the Toronto Harbour Commissioners began several decades of the 
extensive lakefilling mentioned earlier. As industrialization of the area pro-
gressed, new chemical substances were introduced and, by the 1940s, serious 
toxic chemical contamination had occurred as a result of increased commercial 
production and widespread use of synthetic organic chemicals and metals. For 
example, sediment cores from the mouth of the Niagara River showed that 
concentration of chlorobenzenes, mirex, and PCBs in deposited sediments 
increased with the sales of those chemicals. 

In 1973 the Water Quality Board of the International Joint Commission 
(IJC) identified the Toronto waterfront as a problem area due to bacteriological 
and chemical concentrations that failed to meet the water quality objectives 
specified in the Great Lakes Water Quality Agreement, 1972 (renewed in 1978 
and 1987). The Water Quality Board adopted an ecosystem perspective in 1981 
and evaluated sediments and biota, in addition to water quality. Under this sys-
tem, the Metropolitan Toronto waterfront was designated one of Ontario's 17 
"areas of concern." A Remedial Action Plan (RAP), currently under develop-
ment, is to address the degraded environment in an ecosystem context. 
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Changes in Plant and Animal Life 

Evaluation of data accumulated at the Toronto Island Filtration Plant indicates 
that the mean annual biomass of phytoplankton doubled between 1923 and 
1954, with a shift in dominant species. In the mid-1960s, studies identified 
excessive quantities of nutrients in Lake Ontario caused by the increased dis-
charge of phosphates in detergents, and surface run-off containing synthetic 
inorganic fertilizers. 

By the 1950s, the combination of habitat loss, water quality degradation, 
and over-harvesting had led to the collapse of the once-valuable lake trout fish-
ery of western Lake Ontario. The number of frogs, turtles, and snakes had 
rapidly declined in the first half of the 20th century and some species are now 
classified as rare. Moreover, some birds once seen frequently in the region, 
such as the peregrine falcon, caspian tern, and least bittern, are seldom sighted. 

It has been estimated that more than 90 per cent of fish production occurs 
within the shallow water zone — which is precisely where many physical dis-
ruptions have occurred because of erosion control projects and lakefilling. By 
1960, only isolated areas of natural habitat, such as the Rattray and Lynde 
marshes, existed on the shoreline between Burlington and Newcastle. As a 
direct consequence of shoreline alterations, much of the nearshore spawning 
habitat for certain cold-water species was destroyed. The silt released and 
embayments created changed the aquatic environment and contributed to 
changes in the community of flora and fauna. 

Terrestrial habitats were lost with the urbanization of the shore and the gen-
eral loss of open space. The open space that did remain was in isolated pockets, 
and subject to severe grooming guided by landscape ideals that called for struc-
tured, formal lawn and tree combinations. The result was a very narrow range 
of acceptable plants and animals. 

Beginning in the 1940s, chemical contamination (probably by PCBs or pes-
ticides) was responsible for the decline of populations of herring gulls, black-
crowned night herons, and cormorants in the Toronto area. Restrictions on the 
use of such chemicals allowed the herons and gulls to recover, but the bald 
eagle has yet to return to Toronto's shores. Although no longer in use, traces of 
some chemicals linger in water, sediments, plants, and tissues, a measure of the 
time it takes certain chemicals to break down completely. The use of PCBs and 
mirex, for example, has been banned for several years but, to this day, both are 
found in fish taken from Lake Ontario. 

A comparison between the days of early settlement and the present makes it 
clear that the loss of species and diversity has been dramatic. It is generally 
agreed that the largest single factor has been the loss of both quantity and qual-
ity of habitat, which has been continuous since European settlement in the area. 
It started with forest clearing, filling or destroying lakeshore and estuary 
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marshes, removing protective nearshore stone deposits, and, finally, replacing 
sloping sand or cobble beaches with vertical steep walls of timber, stone, steel, 
concrete rubble or even earth fill for so-called shore protection. 

The direct impact of all that activity on water quality is difficult to quantify, 
partly because there is no historical data base, and partly because the cumula-
tive impact of toxic chemicals on aquatic biota is still poorly understood. 

Fish population is an indicator of the health of the ecosystem because fish 
depend on a complex web of plants and invertebrates. The number of species 
has dropped from historical levels of more than 50 to 27 at the best location in 
the region, the Rouge River. In such highly polluted sites as the Keating 
Channel, the count has dropped to seven. Not only are there fewer species, the 
mix has changed, with fewer cold-water fish like lake trout, and more of the 
hardy warm water bottom feeders like catfish and bullhead. 

Sources of Pollution 

Although the mass loading via the Niagara River remains the greatest contami-
nant input to Lake Ontario, sources in the GTB have more direct impact in the 
Toronto area of concern. Local sources are listed below in approximate order 
of impact, and are discussed in more detail in Chapter 2. 

sewage treatment plants, including material bypassed; 

urban stormwater run-off, including stormwater and combined sewer 
overflows, connected tributary streams and rivers, and snow disposal; 

industrial effluent (discharged to the sewer system); 

dredging, dredge spoil disposal, and lakefill activity; 

pollution from abandoned industrial and waste disposal sites. 

Most of the contaminants associated with the above-mentioned 
discharges are attached to very fine particulate matter. Prior to 1960, 
the littoral zone in western Lake Ontario — excepting Humber Bay, 
Toronto Harbour, and Burlington Beach — was a dynamic, non-depo-
sitional area: sediments were removed and deposited elsewhere. 
Contaminants were dispersed and transported offshore to the deep 
depositional zones of the lake. 

The lakefill headlands constructed in the last two decades have been put 
there to provide harbours with calm water for small craft — ideal conditions 
for depositing suspended sediment. In addition, the sheltered areas around each 
lakefill diminished lake current and, as a result, the deposition of material 
increased. Unfortunately, much of this material was contaminated. 

A Ministry of the Environment (MOE) study using sediment traps found 
that contaminants related to major point sources were dispersed across the 
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Toronto waterfront to create a uniformly contaminated suspended sediment. As 
a result, all the lakefills built to date have in-place pollutant problems. These 
will persist, at least until all sources of contaminants can be controlled. 

In addition to the contaminated sediments captured at lakefill sites by 
coastal processes, some of the lakefill material is contaminated because 95 per 
cent of it is excavated soil from urban construction sites. Repeated surveys 
from 1980 to 1990 show that between 15 and 50 per cent of the truck-dumped 
fill did not meet the MOE criteria for open water disposal. While some of this 
material was placed in "protected" and "confined" areas, there is no doubt that 
a significant portion was exposed to the lake. 

Bioaccumulation studies were carried out by the MOE to determine if con-
taminants are accumulated in plants and animals. They show that, in some 
cases, there has been bioconcentration in bottom creatures and in the tissue of 
small fish such as sculpins — that is, there was more contaminant in the fish 
than in the surrounding sediment. Significantly, the highest invertebrate tissue-
to-sediment concentration ratio in the Toronto study area was near the tip of 
the Leslie Street Spit. The test species showed substantial concentration of 
mercury relative to their surrounding sediment. The ratios were: mercury (25 
times), copper (17 times), cadmium (12 times), and zinc (31 times). 

There is a great deal of research still to be done to establish the mechanism 
by which contaminants move between sediment and biota. However, there are 
adequate data to conclude that contaminated sediments are a direct source of 
contaminants in the food chain. The preliminary results of tests using cages of 
clams located at various sites indicate some uptake of contaminants. But clams 
are primarily indicators of material in the water, rather than sediment, because 
of their water filter feeding method. 

Sediment contamination can also affect water quality through resuspension, 
which is believed to be a factor in the closure of Toronto's beaches for 
extended periods each summer. 

Today the nearshore zone of Lake Ontario is heavily utilized by competing 
and conflicting users, as is evident in the Etobicoke area (see Figure 7). 
Lakefill at the mouth of Mimico Creek adversely affects dispersion of waste 
from the Humber Sewage Treatment Plant and has created seriously contami-
nated sediments. As shown at the left side of the figure, the Lakeview Sewage 
Treatment Plant (STP) discharge is located to the east of the coal-fired 
Lakeview Generating Station. Under some conditions, effluent from the 
Lakeview STP is drawn into the generating station cooling water via the long 
entrance groynes and is discharged to the west, near the drinking water intakes 
for South Peel. 
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Map of Etobicoke/Lake Ontario Shoreline 

Figure 7. Etobicoke shoreline 

In 1983, a new diffuser was added to the Lakeview S'TP outfall to improve 
initial dilution and reduce the impact of the discharges on the intakes and on 
recreational use at the lakefill. 

A park and marina have been built on lakefill in the discharge area over the 
water intake pipes and further extensive lakefilling has been proposed in front 
and to either side of the generating station. A new drinking water intake 
extending about one kilometre (0.62 miles) further offshore is now being con-
structed in an effort to improve raw water quality. This build-and-then-fix 
approach illustrates the pattern of unforecast problems, fragmented planning, 
and conflicting use of the waterfront. 
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A Bird's-Eye View of the Shore of the Greater Toronto 
Bioregion 

Flying over the western shoreline of Lake Ontario, one is struck by the inten-
sity of development: from the end of the sand beach of the Burlington Bar to 
Oakville, much of the shoreline is protected with hard coverings (revetments) 
of concrete, rubble, and large quarried stone (armourstone), as well as short 
groynes jutting into the lake. Occasional narrow cobblestone or gravel beaches 
remain. 

The lack of a large beach at either side of the Oakville Creek harbour 
entrance groynes suggests that littoral transport is not large here. Further east, 
the St. Lawrence Cement Co. and Petro Canada concrete piers stretch offshore 
to navigable water. Residential development surrounds one of the few remain-
ing wetlands, the Rattray Marsh, which is protected from the lake by its tree-
covered barrier beach bar. 

Further to the east, as the shale subsides below lake level, a different shore 
forms, one that is low and sandy, created from fine glacial material near Lome 
Park west of Port Credit. 

At Port Credit, commercial and industrial development mixes with public 
open space built on reclaimed land behind steep stone revetments. A major 
lakefill structure east of the Credit River provides marina facilities next to the 

Aerial view of Port Credit 
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heavily armoured shoreline of the Lakeview Generating Station and Lakeview 
Sewage Treatment Plant. 

The dominant features on the Metro Toronto waterfront are lakefill struc-
tures. The Colonel Samuel Smith Waterfront Area at Kipling Avenue projects 
700 metres (770 yards) from a low-density residential area. Four kilometres to 
the east, the Humber lakefill extends over nearly two kilometres (1.3 miles) of 
high-density residential and commercial shoreline. A breakwall remaining 
from the 1912 Toronto Harbour Commissioners' plan protects low parkland 
from the mouth of the Humber River to the lakefill structure that supports 
Ontario Place. 

The west shore of the Toronto Islands offers one of the longest sand beaches 
remaining on the waterfront. The south shore has been fortified with a rubble 
mound breakwater, groynes, and a concrete seawall. Cut off from its supply of 
sand by the Leslie Street Spit, the shore is experiencing accelerated erosion. 
The Ward's Island beach, anchored by the new Eastern Gap entrance structure, 
has re-oriented itself to face southwest. Nearly all the shore of the Inner 
Harbour is vertical concrete and steel. The Outer Harbour has been created by 
the Leslie Street Spit, a lakefill structure now extending five kilometres (three 
miles) into 16 metres (52 feet) of water, protected by a veneer of eroding con-
crete, brick, and asphalt rubble. 

Immediately next to the spit is the Ashbridge's Bay lakefill, where the east-
facing embayment has filled with littoral sand. Beyond the groynes and break-
walls along the Eastern Beaches rise the Scarborough Bluffs, where the 
Metropolitan Toronto and Region Conservation Authority (MTRCA) is 
installing shore protection constructed of fill and rubble. The sharp incline of 
the bluffs is caused by erosion, the result of wave action on the underwater 
base of the bluffs. The unprotected bluffs retreat at a rate averaging a third of a 
metre (one foot) per year. Bluffer's Park lakefill at the foot of Brimley Road 
occupies nearly two kilometres (1.2 miles) of shoreline and extends 600 metres 
(660 yards) offshore, intercepting all littoral drift from the east. 

Near East Point, the residential development at the top of the bluffs gives 
way to open space and scattered industrial use. Much of the shoreline is in a 
natural state although occasional storm sewer outfalls intrude. 

Further east, Frenchman's Bay is separated from Lake Ontario by a natural 
sand bar broken by an entrance structure to permit navigation. Pickering 
Generating Station is built partly on reclaimed land with heavy armourstone 
revetments and cooling water intake groynes. 

From Pickering to Whitby the shoreline is characterized by low bluffs two 
to seven metres (23 feet) high, with low-density residential or agricultural uses 
predominating. Various creeks have small estuarine wetlands behind gravelly 
beaches and bars. The estuary at Whitby long ago became a commercial har- 
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bour with entrance groynes interrupting the sand and gravel bar. From Whitby 
to Oshawa the shoreline varies from seven-metre (23-foot) bluffs descending to 
stream estuaries, each fronted by a small beach. Much of the land is low-den-
sity residential or cottage-lined beaches. 

On the east side of the Oshawa Harbour entrance groynes, reclaimed land 
has been created by construction of a confined dredge spoil disposal facility 
(CDF). The Oshawa Second Marsh is a large estuarine wetland next to the 
more exposed McLaughlin Bay. From Darlington Provincial Park, the shore-
line rises to bluffs 12 metres (40 feet) high, which occasionally "slump" 
towards the lake. Darlington Generating Station, built partly on reclaimed land, 
has massive armourstone revetments across its extensive shoreline. 

At Raby Head, the bluffs are some 12 metres (40 feet) high, descending 
to a small coastal wetland just west of a large cement company dock, where 
a 32-hectare (79-acre) lakefill structure projects 675 metres (738 yards) into 
the lake. 

Continuing east, the shoreline is a series of 10-metre (33-foot) bluffs, cut by 
creeks with small estuarine marshes behind sand and gravel baymouth bars. At 
Port Darlington and Bond Head the estuaries have been partially dredged for 
marinas and the bars are cut by entrance groynes. Farther east the pattern 
repeats, with some bluffs reaching as high as 20 metres (66 feet). Vegetation on 
these bluffs suggests a lower rate of erosion. Behind the bluffs, the area is 
almost entirely agricultural. 

Summary of the Shoreline Situation 

The extent of artificial change along the shore varies directly with the concen-
tration of human activity and industrialization in that area. 

Across the Greater Toronto Bioregion, the movement of littoral sands and 
current has been altered by the creation of artificial headlands, shoreline 
armouring, and lakefilling. Both the amount of material released and the loca-
tion of deposition have changed. Within the GTB, the least impact on physical 
and coastal processes has taken place east of Toronto. 

Degradation of water quality is greatest where the sewage plants and storm 
sewers discharge. At those points, which are most concentrated in Metro 
Toronto, sediments and water are contaminated, and the diversity of flora and 
fauna has been reduced. 

Aquatic and terrestrial habitat have been substantially altered, particularly 
on the Metro waterfront. Steep stone, steel or concrete walls have replaced 
stream mouth marshes, sloping shores, and shallow water along more than 70 
per cent of the western shore. Estuaries have been developed, dredged or 
altered, a pattern that has reduced the habitat potential. Contamination and tur- 
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bidity in the water have generally decreased the feeding and spawning capacity 
of the region and various changes have substantially reduced food resources. 

East of Metro, the situation is significantly better, and some productive 
habitat remains intact. 

In summary, the best places for saving shoreline habitats are in Durham and 
the eastern parts of Metro while, in the western part of the municipality, and in 
Peel and Halton, there is the greatest need for shoreline rehabilitation. 
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CHAPTER 2 

SHORELINE 
REGENERATION 
ISSUES 



This chapter describes the issues that arise from changes to the shoreline 
between Burlington and Newcastle, under the following broad headings: 

Shoreline Modification; 

Waste Disposal; 

Water and Sediment Quality; 

Habitat, Aquatic and Terrestrial; and 

Quality of Life. 

Shoreline Modification 

 

Land that exists or can be created on the 
GTB waterfront is amongst the most 
valuable in Canada. This alone is a pow-
erful motive for protecting what exists, 
and adding more where it can be created 
at reasonable cost. Other justifications 
advanced for shoreline modification, of 
which lakefilling is but one category, 
include the desire to create public access, 
parks, recreational boat facilities, public 
utilities, ports, transportation corridors, 
industrial land and wildlife habitat. 

There are three major categories of 
shoreline modification employed in the GTB: 

lakefilling, the practice of displacing the lake to create new land by 
depositing rubble, excavation materials, dredge spoils, and other 
materials; 

erosion control, a variety of measures involving rubble, stone, soft 
fill, and engineered materials, to inhibit the erosion of the shore; and 

other modifications including rubble reefs for fish habitat, 
breakwaters, piers, sewage outfalls, water intakes, etc. 

Past attempts to modify the shoreline have had mixed success. Some met 
the primary objectives for which they were designed, but had unforecast side 
effects. For example, Bluffer's Park has provided many desirable boat berths, 
and some public space, but its location and design interfered with mixing and 
dispersal of polluted water and, as a result, created contaminated embayments. 
Moreover, this artificial headland has blocked the movement of sand towards 
the Toronto beaches, and may accelerate the erosion of nearby bluffs. 
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Unplanned results can be positive as well, such as the near-urban wild area 
that has emerged on the Leslie Street Spit. Other projects, such as the many 
private attempts to stop property erosion, have failed and collapsed within ten 
years, while still others may have accelerated the erosion of their neighbours' 
shore. 

State of the Art 

An important consideration in shoreline modification is the state of the art: the 
extent of knowledge and proven ability that defines the options which can be 
considered with confidence. Among the questions that have to be answered: 

Can coastal engineers design and build structures that will stand up to 
the forces of nature, and are there standards for such structures? 

Can experts predict the impact of structures on erosion and 
deposition, currents, littoral transport, and other coastal dynamics? 

Coastal Structure Reliability 

Engineers designing structures in the Great Lakes can draw on world-wide 
experience, as well as on the many projects on the GTB waterfront. 
Considerable information on the construction of artificial headlands has been 
presented at the Colonel Samuel Smith Environmental Assessment hearings, 
and in An Evaluation of Lakefilling Activities in Ontario, prepared in February 
1988 for the Ontario Ministry of the Environment by the Environmental 
Applications Group and F.J. Reinders and Associates. Evidence was presented 
at the environmental assessment hearing and in the report concerning advanced 
techniques for the construction of beaches and dissipation of wave energy (see 
Figures 8a, 8b, 8c). 

After 70 years of lakefill, there is considerable expertise in the Great Lakes 
area: in the GTB, the conservation authorities, particularly MTRCA, have 
implemented shoreline erosion control measures for decades. While every situ-
ation is a little different from every other one, the weight of evidence would 
suggest that there is the know-how to deal with conventional design of lakefill 
structures and to maintain the physical integrity of headlands and shore ero-
sion, as long as the cycle of water levels in Lake Ontario remains within a rela-
tively narrow range. 

But lake levels are the wild card. Wave energy is dissipated, and erosion 
takes place, in very different places depending on water levels. Structures that 
are reliable under current conditions would be overwhelmed if lake levels were 
two metres (6.6 feet) higher, and undermined if they were two metres lower. 
The possibility of global warming and climatic change has given rise to a wide 
range of opinions on the net effect, or even whether lake levels will rise or fall. 
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Figure 8. Lakefill construction techniques 
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Assuming that change would occur gradually, it seems reasonable to be 
confident about properly constructed structures over 10 years, but there is 
much less certainty when considering them over 100 years. 

At present, there is no construction code governing coastal structures in 
Ontario: each project depends on the skill and experience of the professionals 
employed, the amount of money available, the thoroughness of any environ-
mental assessment, and the adequacy of construction and maintenance. There 
is a lack of agreed-on criteria for design, including such key questions as what 
range of lake levels and what severity of storms should be considered. 

Project cost rises substantially as the range of possible events, such as 
storms, is included in the design capability. In addition, design standards 
should reflect the severity of consequences in the event of failure. Ontario 
Hydro employs a very costly standard at Pickering because of the conse-
quences of loss or damage to a nuclear plant. Loss of a recreational headland 
may be judged in terms of the boats and fixtures at risk, and could justify a less 
expensive standard. If, however, we are considering a structure such as that at 
the Leslie Street Spit, which contains large quantities of contaminated material, 
more expensive measures should be taken. 

Another concern is' assurance that a project will be constructed and main-
tained according to the original design and to any commitments made by pro-
ponents to approval agencies. The current lack of post-construction assessment 
of large undertakings is a significant weakness because there is a natural temp-
tation to solve budget problems by completing certain elements "later." 

Concrete debris on shore 
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In summary, it would appear that coastal engineering expertise and experi-
ence exist for common structures, but the key issues are applying appropriate 
standards for the risks, ensuring that these standards are respected during and 
after construction and assessing cumulative effects of the projects. 

Coastal Dynamics 

One of the uncertainties in modifying the shoreline is the impact on coastal 
dynamics. How will proposed changes affect erosion, deposition, transport of 
sand, currents, and dispersal of sewage or stormwater discharges? The answers 
are important in determining the consequences of various physical changes, 
nearby as well as remote from the project. 

In the past, individuals whose properties have been damaged have been 
hampered in obtaining compensation because so much shoreline alteration is 
undertaken by government agencies, and lawsuits against the Crown are noto-
riously difficult to pursue successfully. Furthermore, the impact (such as the 
destruction of fish habitat) is often diffuse, and borne by the public, which 
owns a great deal of shorefront property. It is quite possible that greater care 
would be taken if the proponent of a project were required to pay the full cost 
of any consequences of that project. 

Included in the considerable information on shoreline dynamics in the GTB 
is identification of currents, littoral drift, and areas of erosion and deposition. 
Models have been developed to simulate the shoreline action and estimate the 
energy to be dissipated under various wind and wave conditions. From this, 
reasonable inferences can be drawn as to areas of erosion and deposition, and 
estimates made of the "order of magnitude" of those phenomena. 

Order of magnitude means that, for example, if it is estimated that there will 
be sand deposits of 1,000 units per year, the expected result will be more than 
100 and less than 10,000 units per year. Professionals qualify the prediction 
further by pointing out that lake levels and infrequent storms can have a major 
impact on what actually happens. Moreover, there are constant changes along 
the shore, and various barriers and structures interact with each other with con-
sequences that make precise long-range predictions very difficult. 

Nonetheless, it appears that there are sufficient data and expertise to make 
general assessments of the impact of major physical changes on the shoreline. 
At this point, the detail and precision of these estimates is limited to order-of-
magnitude measurements over a period of time, and are subject to there being 
no major changes in lake levels or to the adjacent shore structures. While preci-
sion is not possible, these predictions can be of great value in assessing broad 
aspects of project feasibility, alternatives, location, design, consequences, and 
mitigation. 
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Other Issues 

One significant problem in dealing with shoreline modification is the calcula-
tion of cumulative effects. If every project is examined in isolation from the 
rest of the ecosystem, the apparent impact may be acceptable. One hundred 
metres (110 yards) of shallow nearshore eliminated by steep stone armouring 
of the shore for erosion control may not measurably affect the fishery, or a 
downstream beach. But what is the impact of 10 kilometres (six miles) of such 
a treatment? What planning processes and legislation will deal properly with 
this problem? Who gets the benefit, and who pays the costs, particularly the 
environmental costs? 

In many cases the project proponent gets the apparent benefit, but the costs 
are widely spread or, to use the economist's term, the proponent "externalizes" 
the costs. 

Questions about payment and benefits, as well as the benefits of lakefilling 
and shoreline erosion control, can be applied to waterlots. Should public prop-
erty such as waterlots be transferred from the provincial Crown to private 
hands, and to what extent should private entities benefit from modifications of 
the public shoreline? Shoreline erosion control is an expensive undertaking, 
there are side affects, and effectiveness is varied. When should such measures 
be undertaken? Should the public pay for them? Are there any alternative 
approaches to managing these hazard lands? 

Lakefill Marina/Boat Club Parks 

The 1967 Waterfront Plan spawned numerous large marina/boat club parks 
based on lakefill at intervals along the GTB waterfront. These artificial head-
lands have emerged as an alternative to traditional river and stream mouth 
marinas, despite their negative consequences, which include: 

obstruction of the longshore movement of littoral sands, current 
changes, and related problems of erosion and sand accumulation; 

interference with dispersal of contaminants when they are located 
near sewage outfalls, storm sewer discharge, and polluted streams and 
rivers; 

creation of embayments that trap contaminated sediments; 

introduction of pollution to the lake through contaminated fill 
materials; 

congestion and traffic problems on roads entering the parks; and 

obstruction of the view from the original shoreline. 
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On the other hand, they 
have been very popular 
because they engender 
local activity, and offer 
public access to the water, 
walks and new vistas, pic-
nicking, and opportunities 
to launch boats. They are 
particularly attractive to 
owners of large boats 
because they provide mod-
erately-priced moorage and 
adjacent winter storage that Private boat club on lakefilled Humber Bay Park West 
would not be available other- 
wise. These berths were so popular that the Metro Parks department estimated 
that, in 1988, the unsatisfied demand amounted to more than 2,000 berths in 
the Metro Toronto area. Some of this enthusiasm may be related to the fact that 
boaters pay little or nothing for the construction or maintenance of the lakefill 
structures that support and enclose their leased properties. Examination of the 
Colonel Samuel Smith Waterfront Area is instructive. 

Colonel Samuel Smith Waterfront Area: Project Review 

The unsatisfied demand for boat berths has been used as justification for con-
structing a series of artificial headlands along the shore of the greater Toronto 
region. It is interesting to note that marinas constructed by public agencies 
have dominated the new installations in recent years. 

Colonel Samuel Smith Waterfront Area is typical of the artificial headland 
parks along the shore, where private boat clubs and related boat basins domi-
nate. The size and shape of the new headland, which stands at the foot of 
Kipling Avenue, were determined specifically to protect boats moored at the 
docks from waves and storms. Colonel Samuel Smith Waterfront Area is near-
ing completion, and it is revealing to compare the approved plan with the cur-
rent situation. 

When the headland was proposed by the Metropolitan Toronto and Region 
Conservation Authority (MTRCA), a long list of public amenities was 
included, in addition to the boat basin — presumably to justify public support 
and funding. These included an amphitheatre with seating for 500, playing 
fields, an artificial swimming lake, environmental gardens, a fitness trail, an 
educational display area, sunbathing beaches, public day moorings for 40 
boats, and public parking for 50 cars adjacent to the boat club, with parking for 
170 cars shared with Humber College. The original plan is illustrated in 
Figure 9. 
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Table 2. Current status: 
Colonel Samuel Smith Waterfront Area 

Item 
	

Approved Plan 	Current Outlook 
(1980) 	(June 1991) 

Private Facilities 
Boat Clubs 

wet mooring 335 500 
dry sailing 165 0 

Humber College 
wet mooring 5 5 
dry sailing 15 15 

Buildings 

Parking 

Clubhouse Clubhouse 

by boat basin 220 500 
by filtration plant 180 0 

Public Facilities 
Docking 

wet mooring 40 20 
dry sailing (beach) yes 

Parking 
amphitheatre 100 0 
general park use 70 0 
plant site 180 0 
by boat basin 50 0 

Band Shell / Amphitheatre Seating 	400-500 	 cancelled 

Playing Fields 	 1 hectare 	 no funds 

Swimming Lake 	 0.4 hectare 	no funds 

Environmental Gardens 	 yes 	 no funds 

Education Display 	 yes 	 no funds 

Fitness Trail 	 3-4 km 	some trail in 1993 

Washrooms & Maintenance Bldg. 	yes 	 yes 

Picknicking and Viewing 	 yes 	 yes 

Sources: MTRCA Staff, 1991 
Colonel Samuel Smith Waterfront Area Environmental Assessment 
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BOAT MOORING BASIN 
335 BOATS 

Figure 9. Colonel Samuel Smith Waterfront Area Master Plan 

A recent review of this MTRCA project by the Work Group revealed that 
most of the public amenities have been cancelled or have no funding and no 
specific date for completion. See Table 2 for a comparison of the plan, as pre-
sented to a hearing of the Environmental Assessment Board, with the current 
outlook. 

Financial Summary 

The costs of constructing Colonel Samuel Smith Waterfront Area are substan-
tially higher than originally forecast. This is not surprising, given the high rate 
of inflation between 1978 and 1991. Regardless of the explanation, many addi-
tional dollars must be found to complete the work, which is estimated to cost a 
total of $8.6 million, even in its substantially scaled-down version. The 
MTRCA portion of capital costs to date has been financed, in the main, 
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Table 3. Financial summary: 
Colonel Samuel Smith Waterfront Area 

Item 
($ million) 

Subtotals 
($ million) 

Financing Headland and Boat Basin 

MTRCA 
Revenue from dumping fees at 1.3 
Colonel Samuel Smith 

Revenue from Leslie St. dumping 0.4 

Subtotal MTRCA 1.7 1.7 

Boat Clubs 0 

Public 
Metro grants to date 1.9 

Provincial grants to date L2 

Subtotal to date 3.1 

Balance expected 
Metro 1.9 
Provincial 1.9 

Subtotal Public Grants 6.9 6.9 

Grand Total 8.6 
(Latest Cost to Completion - June 1991) 

Original Project Cost (excluding items deleted) 4.4 

Source: MTRCA staff, 1991 

through "tipping" (fees for dumping) revenue of $1 3 million and as the result 
of a surplus from other sources. The balance of $6.9 million is expected to 
come from Metro and provincial grants, as summarized in Table 3. 

The total area of the park is 31.3 hectares (77.5 acres), comprising three 
hectares (7.4 acres) of mainland, 18.4 hectares (45.7 acres) of lakefill, and 9.9 
hectares (24.4 acres) of protected water in the boat basin. Once complete, the 
park will be turned over to the Metro Parks Department, which will manage the 
facility, provide services, and lease the land and water to private boat clubs. 
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MTRCA will maintain and repair the headland indefinitely, at no charge to 
Metro or its tenants. 

The tenants or boat clubs will be responsible for the cost of their own docks, 
clubhouse, and fixtures. Phase I of development will require approximately 
$1.1 million. While the boat clubs will pay lease charges for the space they 
occupy in the harbour, the amount is modest, and under the terms of their lease 
some services must be provided by Metro and the MTRCA from this payment. 
Moreover, there have been proposals that even the modest lease charge be 
waived in the initial years, but this has not yet been approved. 

Boat Club Share of Headland Costs 

The boat clubs paid no part of the capital cost to construct the headland that 
creates the boat basin, and the lease charge reflects little, if any, of the capital 
or headland maintenance cost. Table 4a examines three ways of estimating the 
proportion of headland that might be attributed to the private organizations: 
first, by assessing the proportion of land and water assigned to the clubs as a 
proportion of the (45.7 acres) that were added, primarily to create the boat 
basin. The second approach allocates share of the total costs on the basis of 
boat berths (private vs public) — the rationale being that the shape of the head-
land and much of the special design was necessary only to produce sheltered 
boat berths. Third, a rough visual assessment of useful land created (over and 
above what already existed) suggests that 70 per cent will be used by the 
boaters, for their parking lots, and for winter storage space. (Other allocations 
are possible.) 

Table 4b shows that the capital subsidy to the private boat clubs ranges 
between $5,700 and $12,700 per berth. 

Colonel Samuel Smith Waterfront Area has many similarities to the other 
marina/boat club parks. The boat basin is the dominant feature in all of them. 
Some of the others provide more public space and amenities, benefits which 
may be added to the waterfront Area as it matures. It is important to note that 
no provision for the environmental cost of these facilities has been included, 
other than for preparing the initial assessment and monitoring program. On the 
other hand, there are economic and recreational spin-off benefits from encour-
aging recreational boating, including boat building, chartering and tourism, and 
related services. The question remains, however, whether subsidies of this 
magnitude are necessary to attract boaters. 

There are two issues that arise from this analysis: 

What is an appropriate charge to private boat clubs and marinas for 
the use and maintenance of the headland? 

What would be the demand for berths if the full costs, including envi-
ronmental costs, were levied? 
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Table 4. Capital subsidy estimates: Colonel Samuel Smith 
Waterfront Area 

Three options to allocate share of waterfront 

Proposed I  .ease  Area 	Berths 	Visual Estimate 

	

Private (Boat Clubs & College) (Hectares) (%) 
	

(#) 	(%) 	(%) 

Public 
	

8 	43 	500 	96 	70 
20 

10.5 	57 	20 	4 	30 

Totals 
	

18.5 100 	540 100 	100 

Source: MTRCA 
Shoreline Regeneration Work Group 

Share of capital subsidy 

Leased Area 
	

Berths 	Visual Estimate 

Private (Boat Clubs & College) 	($ million) 	($ million) 	($ million) 

Public 	 3.0 	 6.6 	 4.8 

	

3.9 	 0.3 	 2.1 

Totals 	 6.9 	 6.9 	 6.9 

Apparent Subsidy/Private Berth 	$5 700 	$12 700 	$9 200 

Source: MTRCA Staff, 1991 
Shoreline Regeneration Work Group 

These issues deserve public discussion when further development of 
Colonel Samuel Smith Waterfront Area and other artificial headlands such as 
East Point Park in Scarborough are proposed. 

Shoreline Armouring and Erosion Control 

Because of the power of the predominant onshore winds and waves, structures 
intended to slow or stop erosion of the exposed shore are common along the 
GTB shoreline. They are sometimes constructed by conservation authorities, as 
in the case of the MTRCA's work at the foot of the Scarborough Bluffs. The 
structures created by private landowners attempting to protect their property 
are often undertaken without professional advice, although the Ministry of 
Natural Resources or local conservation authorities will sometimes make sug-
gestions if asked. 
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The materials used vary widely and include bricks, broken pavement, stones 
in wire baskets, rubber tires, quarry stone, and poured concrete. The results 
have been just as variable because the structures must prevail against a wide 
range of water levels, ice, and changing wind and wave directions. Many have 
failed within a decade and some structures may have unwittingly accelerated 
erosion at the toe of the slope, because of poor design and as the result of igno-
rance about the effects of wave action. 

While the benefits of shoreline armouring are immediate, the negative 
effects are often delayed. For example, structures may: 

accelerate erosion as a result of changes in the current and transfer of 
sand; 

interrupt or prevent sand accretion, a benefit that is part of the 
riparian rights of beach owners downshore; and 

reduce fish spawning beds and cause changes in the warm shallow-
water zone that is critical to food production and aquatic plant life, as 
a refuge from the deadly cold-water upwellings typical of Lake 
Ontario. 

The Ministry of Natural Resources has recently compiled a draft Great 
Lakes-St. Lawrence River Flood and Erosion Policy Statement, based on the 
principle that effective shoreline management can occur only on the basis of a 
littoral cell — a section or compartment of shoreline where there is little or no 
exchange of littoral sands with adjacent cells. The preferred approach is to pre-
vent flood and erosion damage by appropriate land-use planning; however, 

Erosion control - private efforts 
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protecting existing property by constructing revetments and breakwaters is also 
recognized, if there will be no downstream effects. 

If the guidelines in the policy statement are adopted, they would meet some 
of the concerns about shoreline projects expressed in the Watershed report. 
However, they do not address a number of other important issues, including: 

the need for comprehensive shoreline planning on an ecosystem 
basis, recognizing natural and habitat values as well as hazards; 

the importance of measuring cumulative environmental effects; 

the importance of assessing the costs and benefits of shoreline regen-
eration; and 

the positive results of ensuring public involvement in shoreline 
protection and management. 

Summary of Shoreline Modification Issues 

Modifying the shoreline by lakefilling and controlling erosion has provided the 
GTB with substantial benefits: protected private land, new land for develop-
ment and public purposes, public access to the waterfront, transportation corri-
dors, and an urban wilderness on the Leslie Street Spit. There has been a sub-
stantial contribution to the economy of the region, and to many forms of 
recreation enjoyed by tens of thousands of people each year. At the same time, 
however, these structures have required public subsidy, interfered with the 
movement of sand and the lake's ability to rinse its shoreline, and helped con-
taminate the lake and the creatures that live in or near its waters. 

The shoreline regeneration issues arising from this discussion include the 
following: 

Should lakefilling and erosion control be permitted? 

If so, what kind, where, and under what conditions and systems of 
approval and control? 

Can lakefill be carried out without introducing contaminated material 
to the lake? 

Can lakefill be designed and constructed so it has a neutral or positive 
impact on the ecosystem? 

What are the alternatives to building erosion control structures? 

They are discussed in Chapter 4: Options and Recommendations, while the 
question of using public money to protect private lands from erosion, or to con-
struct headlands for private boat clubs, is left for public discussion and hear-
ings related to specific projects. 
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Waste Disposal 

Disposal of unwanted materials has 
always been one of the two primary rea-
sons for lakefill activity. 

For decades [lakefilling] was 
perceived to be an inexpen-
sive and highly profitable 
way of achieving two goals 
simultaneously: creating new 
land, at minimal expense, 
which could be used for air, 
road, and rail transportation, 

industry, port facilities, recreational purposes, etc., and at the same 
time, disposing of unwanted bulky material, with minimal haulage 
costs, simply by dumping it into the lake at the City's waterfront. 
(Royal Commission on the Future of the Toronto Waterfront, 
Environment and Health Work Group, Environment and Health, 
1989, 49) 

Certainly lakefill has been perceived as a waste disposal issue. The 1980 
environmental assessment hearing for the Colonel Samuel Smith Waterfront 
Area elicited this comment from one intervenor: 

I am in favour of parks. I am also in favour of apple pie and moth-
erhood. Excuse my sarcasm, but I feel the issue here is not one of 
who is in favour of parks. The issue is whether to dump fill into 
Lake Ontario and at what cost. 

There are two primary sources of lakefill: construction wastes including 
soft fill from excavation bricks and rubble, and dredge spoil, the silty material 
removed from channels and harbours to aid navigation. 

It is important to recognize that the construction waste disposal aspect of 
lakefill is primarily a Metro Toronto phenomenon and not really an issue for 
the rest of the GTB. Construction industry representatives and MTRCA offi-
cials agree that very little material is used from sites north of Lawrence Avenue 
or east or west of Metro's borders. Mississauga has been able to dispose of the 
great majority of its fill on-site or as daily cover in its landfill. At times, 
MTRCA has been forced to forego tipping fees at the Colonel Samuel Smith 
lakefill at the foot of Kipling Avenue, in order to entice truckers to bring mate-
rial. 

In the Toronto core, however, high-density development, and deep excava-
tions for below-ground parking lots and malls have generated great volumes of 
fill. Extremely high land values and building density discourage surface dis- 
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Dump trucks on Leslie Street Spit 

posal. The fact that the 
entire area has been subject 
to occupation, landfilling, 
and various industrial 
activities means that con-
tamination of the excavated 
material is common. The 
result is an extraordinary 
situation in which there is a 
need to find a low-cost, 
convenient place for dis-
posing of large volumes of 
partly contaminated fill. 
While this problem may 

spread in the event of higher-density development east and west of Toronto, it 
will remain primarily an issue for the central waterfront portion of Metro 
Toronto. 

While the construction waste disposal issue affects a small portion of the 
GTB, the magnitude of the problem is very large. As outlined in Table 5, the 
primary source of lakefill is found in private-sector construction, while accu-
mulated sediments that will eventually require dredging are a small factor. 

Lakefill Materials Management and Control 

Waste disposal in Ontario falls in the purview of the Ministry of the 
Environment. MOE regulates waste disposal under the authority of the 
Environmental Protection Act (EPA), Part V. The regulatory system has three 
major components: 

Table 5. 	Metropolitan Toronto bulk construction wastes 
Projected average disposal, 1984-2000 

Source 
	

Cubic metres/yr 	 Tonnes/yr 
(000) 	 (000) 

Private-sector construction 
	

620 
	

930 
Public works 
	

91 
	

120 
Subtotal 
	

711 
	

1,050 

Estimated sediment from the Don River 	50 

TOTAL 	 761 

Source: Work Group calculations based on data from An Evaluation of Lakefilling Activities in 
Ontario: Final Report, Environmental Applications Group et al, 1988, 199, 201. 
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classifying wastes; 

granting approvals for the operation of waste disposal sites; and 

monitoring and enforcing regulations to ensure that classification and 
approval requirements are met. 

Classification is particularly important because material, once classified as 
waste, can be legally disposed of only in an approved waste disposal site. For 
the purposes of this report, three categories of waste are relevant: 

hazardous waste; 

solid waste; and 

exempted waste. 

Construction materials have been classified by MOE as "inert fill", which is 
an exempted waste under Part V of the EPA. Inert fill, according to MTRCA's 
manual, refers to 

earth or rock fill or waste of a similar nature that contains no 
putrescible materials or soluble or decomposable chemical sub-
stances.... This material may be disposed of in any suitable loca-
tion. (Trow, Dames, and Moore, The Manual for an Improved 
Lakefill Quality Control Program, 1990, 8) 

This definition has meant that such materials could be legally placed in 
Lake Ontario without approval being sought for use of the lake as a waste dis-
posal site. MOE disputes the interpretation, on the grounds that the material is 
not exempt, but it has traditionally left the matter to MTRCA. 

Dredged sediments that fail to meet Open Water Disposal Guidelines, which 
specify maximum content of certain contaminants, are classified as waste 
material, and must be conveyed to a confined disposal facility, such as the 
MOE-approved site in Whitby Harbour. 

A waste disposal site must be designed and operated in accordance with 
MOE standards set out as conditions of the. Certificate of Approval issued for 
that site. Failure to comply with those standards is illegal and leaves the opera-
tor open to prosecution by MOE. 

In the 1980s, when MOE introduced a regulatory program in Metro Toronto 
to ensure that polluted soil was not placed in the lake. This program required 
contractors to gain approval before lakefilling at MTRCA and THC sites. 

Standards governing waste disposal are enforced at two levels: the MOE 
requires generators to send materials to approved sites (for instance, they may 
not send hazardous wastes to a site that has a certificate authorizing acceptance 
of solid wastes only). Second, site operators refuse to allow entry of illegal 
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materials. .The major problem for the site operators lies in identifying such 
materials, especially if they are mixed with other, legal wastes. 

Construction Materials 

The provincial Ministry of the Environment has not actively regulated lakefill 
since 1971. Concerns about pollution from contaminated soil led to develop-
ment of the Lakefill Quality Assurance Program (LQAP), which was initiated 
by MOE in 1982. In 1987 Ministry studies showed that "material deposited 
since the inception of the LQAP largely exceeded various parameters of the 
MOE Open Water Disposal Guidelines." (MTRCA, A Comprehensive Review 
of the Improved Lakefill Quality Control Program for 1989, 1990, 1) 

Because of the ineffectiveness of LQAP, a second program known as the 
Improved Lakefill Quality Control Program (ILQCP) was developed. In a let-
ter dated 27 April 1988, the then-Minister, Jim Bradley, wrote to W.T. Foster, 
chairman of MTRCA, asking the authority to act "on the Ministry's behalf for 
the administration" of the ILQCP on the Metro Toronto waterfront, apparently 
because MOE lacked the resources to carry out the program. At least in part, 
the problem was economic: according to provincial policy, fees charged by 
MOE under the plan must be directed to the Provincial Treasury, not to the 
Ministry. MTRCA, however, may retain the tipping fees, use them to expand 
staff, and direct surplus funds to other projects. 

Administration of the Improved Lakefill Quality Control Program 

The ILQCP, administered by MTRCA, went into effect on 1 January 1989; it is 
based on a classification of construction materials according to their suitability 
for open water disposal, as restricted disposal (lakefilled but with less direct 
contact with water) or as ineligible for lakefill. On 1 July 1989, the Toronto 
Harbour Commissioners ruled that only chemically tested material that met the 
Open Water Disposal Guidelines would be allowed as lakefill at the Leslie 
Street Spit. Thus, there are now only two categories of fill permitted. 

The program has the same three basic components as the MOE waste regu-
lation programs: 

MTRCA considers applications for lakefilling, which leads to classi-
fication of materials; 

it issues approvals in the form of bills of lading; 

MTRCA monitors lakefilling according to those approvals, to ensure 
that pollution standards are met, that operators comply with 
legislation, and that regulations are enforced and illegal lakefilling 
deterred. 
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MTRCA has attempted to improve the process and the program has under-
gone modifications. The following is a description of its components as of 1 
January 1991. 

Anyone wishing to lakefill must submit an application to MTRCA, which 
must approve lakefilling activities in the Metro area. In addition, proponents of 
large sites — defined as producing more than 200 cubic metres (260 cubic 
yards) of material — must submit a site history audit and results of site sam-
pling and chemical analysis. (Small sites have been required to submit such 
information since January 1991.) 

Under Regulation 309 of the Environmental Protection Act, materials not 
acceptable for lakefill must be sent to an approved waste disposal site; those 
accepted for lakefill will be disposed of, according to one of the following 
options: 

in open water, 

at sites protected by land on three sides; 

at confined sites, i.e., those having no contact with water. 

In 1990, 96.6 per cent of lakefill was sent to open water placement, 0.6 per 
cent to protected and 2.8 per cent to confined sites. 

Once an excavation site is accepted for some form of lakefill, the owner is 
issued bills of lading which are then presented by the hauler to MTRCA staff 
as each load is brought to the lakefill location. 

In 1990, 1.1 million cubic metres (1.4 million cubic yards) of material were 
approved for lakefill. Slightly more than 10 per cent was ultimately rejected. 

A bill of lading must be presented before a load can be used as lakefill. This 
control is augmented by: 

visual inspection of loads as they enter the lakefill site; 

random sampling of loads at the lakefill site and by subsequent chem-
ical analysis; and 

random auditing of excavation sites. 

According to MTRCA, the program operated at 75-per-cent efficiency in 
1989. In 1990, 107 random samples were taken from large-site loads as they 
were being lakefilled and subjected to chemical analysis. Sixteen samples, or 
15-per-cent, exceeded the open water placement approval that had been given. 
The program was described as "85-per-cent efficient" for large sites. 

The Province seeks compliance with the ILQCP by advertising in construc-
tion trade journals to remind operators of the requirements of the program, and 
it distributes a manual that explains how ILQCP works. 
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The fact that material exceeded approved standards in 15 per cent of loads 
checked was detected after the loads had been used as lakefill: it takes two 
weeks to get laboratory test results. 

The major sanction available to the site operator is to ban the hauler from 
further use of the disposal site. The practice followed by MTRCA when a spot-
check analysis shows that standards have not been met is to suspend further 
truckloads from that construction site until an explanation is provided by the 
contractor. Often, construction has been completed by the time results are 
available. 

Critique of the Improved Lakefill Quality Control Program (ILQCP) 

The ILQCP is very similar to, and presumably modelled on, the manifest sys-
tem used to monitor and regulate off-site hazardous waste disposal in Ontario, 
although the latter is somewhat more sophisticated: waybills must be com-
pleted by the companies generating, hauling, and disposing of waste. These are 
then submitted to the MOE, providing a complete paper trail of the transaction. 
Although there is not enough information available to compare the two pro-
grams, the ILQCP probably stands up well, in terms of ratio of staff and 
financing to number of generators and total quantity of material regulated. (It is 
certainly more sophisticated and better financed than monitoring and compli-
ance measures taken at almost all solid waste landfills in Ontario.) 

As we know, there were no serious penalties for placing sub-standard fill in 
the lake. The major weakness of the program seems to be the absence of sanc-
tions in the form of prosecution. A number of successful, well publicized court 
actions would probably help raise the rate of acceptable fill. 

If MTRCA were required to obtain a Certificate of Approval for any lake-
filling activity it conducted, the violation of standards that took place in 1990 
might lead to prosecution of MTRCA by the Ministry — which would provide 
an incentive to the Authority to make sure haulers were complying with the 
program. MTRCA might do that by implementing a policy of withdrawing 
access to low-cost lakefill disposal to those haulers who seriously or repeatedly 
fail to comply with standards. 

There are two further problems with MTRCA operating the ILQCP. First in 
general, it is considered poor public policy to have a body both regulate and 
participate in a given activity. But MTRCA carries out lakefill projects for its 
own purposes as well as regulating fill quality in the Metro area. While 
MTRCA is to be commended for initiating this pioneering program, an appar-
ent conflict of interest would be removed if MOE administered the program. 

Second, MTRCA lacks the power to issue certificates directly to those 
wishing to dispose of materials through lakefilling and to prosecute those who 
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fail to comply with the terms of the certificates. MOE has such power and con-
sequently is better equipped to control lakefilling. 

Dredging 

Dredging is just one aspect of a larger problem: shoreline environmental stress 
caused by contaminated sediments that are washed downstream and deposited 
at the river mouth; this is the situation at rivers such as the Credit, Humber, and 
Don. At several places in the GTB, rivermouths are used for navigation, and 
therefore, deposited sediments are periodically removed by dredging. During 
the earlier part of the century, the dredged materials — termed "spoils" —
were simply taken farther out into the lake and dumped. During the 1970s, 
however, when it became clear that some such sediments were contaminated, 
the MOE confined disposal of polluted sediments to specially constructed cells 
with the intention of isolating contaminants from the aquatic environment. At 
the Leslie Street Spit approximately 250,000 cubic metres (327,000 cubic 
yards) of the capacity of the confined disposal facility (CDF) has been used 
although the disposal cells remain part of the aquatic environment. 

Limitations on Future Lakefilling 

Concerns about the consequences of lakefilling have given rise to proposals to 
restrict the practice: 

a moratorium on new lakefill projects (but operations could continue 
at existing sites); 

an absolute ban on lakefill; 

increased restrictions on the materials used in lakefill (to meet MOE's 
new draft sediment guidelines). 

The 1989 interim report of the Royal Commission on the Future of the 
Toronto Waterfront recommended that "A moratorium on all new lakefilling 
should be declared until a comprehensive policy is developed." Neither the 
previous nor the present Ontario governments have explicitly adopted this rec-
ommendation, but no new projects have been approved. 

It is important to note that the moratorium proposed by the Royal 
Commission on new lakefilling does not prevent continued deposit at existing 
sites and projects. While the approved capacity of the Leslie Street Spit may be 
achieved by 1993, its effective capacity could be greatly increased by bringing 
underwater slopes to stable gradients, and by raising the elevation of existing 
dry land. Given this immense potential, a moratorium would concentrate, but 
not inhibit, lakefilling for many years. However, it would stop the proliferation 
of sites by suspending projects that are new or in the planning stages. 
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Table 6. Inventory of pits and quarries with in 25 kilometers of 
Toronto's central business district 

Township 	 No. of pits/quarries 	 Size 

Vaughan 	 21 pits 

Toronto Gore 	 0 

Part of Chinguacousy 	 1 pit 

Markham 	 7 pits 

Pickering 	 16 pits 

Mississauga 	 3 pits 

4 quarries 

Total 	 52 

(5 over 25 hectares) 

(1 over 25 hectares) 

(2 over 25 hectares) 

(3 over 25 hectares) 

Source: Metropolitan Toronto, 1984 

The issues raised by an absolute ban on lakefilling are very significant. 
First, it should be pointed out that the broken concrete and rubble are urgently 
required to replace the constant erosion of the hard veneer that protects the 
large quantities of soft material in existing lakefill structures. An exemption for 
rubble, or a costly alternative such as quarry stone, would be required to avoid 
failure of those structures. 

Second, a very large amount of material, averaging 711,000 cubic metres 
(930,000 cubic yards) per year, would require alternate disposal. Given the 
scarcity of licensed sanitary landfill capacity, and Metro's determination to 
exclude construction wastes, a ban on lakefill would create an extremely large 
demand for alternate land disposal. 

Increased restrictions on materials approved for lakefill, such as the new 
MOE sediment guidelines, would result in more material being rejected and 
requiring alternate land disposal. Such a development would present the same 
disposal problems as the ban, on a reduced scale. 

Alternatives to Lakefill Disposal 

There is an obvious need to establish a new regulatory system that would allow 
supervised land disposal of materials that are too contaminated to be placed in 
open water but can be safely deposited in locations other than an approved 
waste disposal facility like Keele Valley. 

Metro Toronto has identified a number of worked-out pits and quarries 
within practical hauling distance of Toronto that could be used for this purpose 
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(see table 6). A large sand pit in the Brampton area, for example, is available 
for bulk materials, at haulage costs from the city core that would be similar to 
those for the Keele Valley sanitary landfill. However, ensuring that new sites do 
not cause environmental harm is a major issue. Some pits are quite permeable, 
and located near water sources. Any new sites must stand up to rigorous techni-
cal review and public assessment before they are designated. Local objections 
are likely, and delays in obtaining the necessary capacity must be expected. 

Looking on the excavated fill as a resource rather than a problem may yield 
some positive alternatives. In the past, bulk material has been used to create ski 
hills, noise barriers, and other useful features in urban areas. Several large 
industrial areas in the City of Toronto are being assessed for redevelopment. It 
may be possible to beneficially employ construction excavate to cover existing 
areas, raise elevations, and generally improve the usefulness of those sites. 

One way to eliminate pollution caused by dredging contaminated sediments 
is to control upstream pollution sources that cause the problem in the first place 
— direct discharges to the river, run-off from land, and depositions from the 
atmosphere — and to minimize erosion and thus the volume to be dredged. 

There are three basic alternatives for disposal of dredge spoil: 

dilution (take it out by barge and dump in deep water); 

containment (remove it to confined disposal facilities such as the cells 
on the Leslie Street Spit); and 

remediation (some sort of treatment to remove and render harmless 
certain contaminants — presumably followed by a type of bulk 
disposal). 

MOE considers any dredged sediments that exceed its Open Water Disposal 
Guidelines to be "waste" that must go to a CDF. The contamination commonly 
found in GTB dredge spoils defines and limits the material that can be dis-
posed of by transport offshore. 

Containment in sites adjacent to the water is the most common current 
means of disposal. The increased cost of transporting the material to remote 
land sites, and the scarcity of approved land sites, makes land disposal an 
unattractive alternative. 

Remediation is the third possible approach to dredgeate disposal but must 
be recognized as being in the early stages of development. The cost of treat-
ment measures depends on a number of factors, including the nature and con-
centration of the contamination, the targets for residual contaminants, the vol-
ume to be treated, and the availability of suitable technology. 

The International Joint Commission (IJC) and other agencies are investigat-
ing potential technologies for remediation of contaminated sediments, includ- 
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ing such measures as chemical or biological treatment, and incineration. 
Whatever the method, costs are likely to be very high. The U.S. Army Corps of 
Engineers has estimated that research and planning, dredging, remediating, and 
disposing of 750,000 cubic metres (one million cubic yards) of contaminated 
sediments could cost $265 million U.S. (Northeast-Midwest Institue Cleaning 
up Great Lakes Toxic Hotspots: How much will it cost? How can it be paid 
for?, 1989, 17) 

Similar methods can be used to treat contaminated soils. The THC is in the 
process of developing a program to remediate approximately two million 
tonnes (2.2 million tons) of contaminated soil in the Port Industrial District. 
The cost of washing the soil and then processing the resultant slurry is esti-
mated to be $160 per tonne ( $176 per ton), a total of $320 million. The THC 
has estimated that this cleaning method is cheaper than the cost of landfilling 
and replacing contaminated with clean soil, estimated at $400 million. Another 
pilot project to clean sediments is getting under way next to Hamilton Harbour, 
at an estimated cost of $500 per tonne ($550 per ton). 

While remediation and bulk disposal may be an alternative for the worst 
contaminated dredge spoils, the issue that must be faced is the merit of 
expending scarce environmental clean-up dollars on large volumes of dredged 
material. 

Summary of Waste Disposal Issues 

Lakefilling has been a significant activity on the GTB shoreline for a century 
because it has been viewed as an inexpensive and convenient method of dis-
posing of waste, particularly excavated materials. Waste disposal is an issue 
primarily in the downtown core of Metro Toronto because of the high volume 
of material produced from deep excavations, lack of on site disposal options, 
and the fact that the sites are partially contaminated by lead from vehicle 
exhaust and other pollutants from previous landfill and industrial activity. 

A special system for controlling materials for lakefilling has been applied 
by the MTRCA at the request of MOE. This system includes guidelines for 
some contaminants, analysis of sites, bills of lading, approvals, disposal site 
control, and spot-checking of loads delivered. The system has reduced the level 
of contamination of materials for lakefilling, but further improvement is 
needed. 

An absolute ban or greater restriction on lakefilling in Metro Toronto would 
result in the need to find reliable, low-cost alternative disposal sites for very 
large volumes of construction excavate. Given the scarcity of licensed sanitary 
landfill in the Metro area, finding suitable alternative disposal is another issue. 
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Water and Sediment Quality 

We have already commented on the 
changes and general decline of water and 
sediment quality that took place as the 
population and industrial development 
increased in the GTB. Water and sedi-
ment quality are of concern because of 
the importance of lake water for drinking, 
bathing, recreation, food (mainly fish), 
and as the basis for a healthy, diverse 
shoreline environment. 

While there are large quantities of 
contaminants in Lake Ontario from the 
Niagara River and other remote sources, 

they are diluted by a very large volume of water. Local sources, originating 
within the GTB, have a larger impact on the GTB shoreline because they are 
present in greater concentrations. 

Local Sources of Contamination 

Today, a flood of nutrients, organic chemicals, and heavy metals enter the 
water of Lake Ontario from a variety of sources within the Greater Toronto 
Bioregion. In 1985, the International Joint Commission (IJC) designated the 
Toronto waterfront as one of 42 pollution "hot spots" on the Great Lakes —
areas in need of clean-up because of serious contamination. 

The many rivers and tributaries flowing into Lake Ontario from the biore-
gion are major conduits for pollutants. Sources include: rural run-off, urban 
stormwater/snowmelt run-off, sewage treatment plant (STP) and industrial 
effluents, combined sewer overflows, groundwater seepage, and sediment 
leachate. The basic characteristics of selected pollution sources are described 
in Table 7. 

The relative importance of various sources of pollution depends on the con-
taminant, and the point of impact. Figures 10a, 10b, and 10c show, by way of 
example, the relative annual contribution of suspended solids, lead, and copper 
to the waters of the Metropolitan Toronto waterfront. Information on STP and 
tributary loadings is derived from the Metro Toronto Remedial Action Plan 
report, Environmental Conditions and Problem Definition, published in 1988. 
The precise contribution from lakefill is not known, but three estimates are 
provided, based on the following assumptions: 

a 10-per-cent annual loss — dispersal in the water of 10 per cent of 
all fill material deposited during a year with typical volume. This loss 
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estimate might be expected with year-round dumping, a broad unpro-
tected filling area, and a serious storm; 

a five-per-cent annual loss, roughly what might be expected with typ-
ical volumes, with a broad unprotected filling area exposed to the 
waves year-round, such as that at the Leslie Street Spit; 

a one-per-cent annual loss, which might be achieved with a narrow, 
unprotected fill area, with filling restricted to calm weather and 
protected during storms. 

For the purpose of these graphs, lead levels in fill were assumed to average 
40 parts per million, and copper to average 25 parts per million, with the typi-
cal annual volume of material dumped equalling one million cubic metres (1.3 
million cubic yards). 

The three estimates of lakefill pollution are compared with storm and com-
bined sewer discharges on the shoreline, the sewage treatment plants, the Don 
River, and all the major Metro rivers and creeks (including the Don). 

Clearly, at the five-per-cent loss level, lakefilling has a significant local 
impact on pollution, although, with the possible exception of suspended solids, 
lakefill is generally not the largest source of pollution. Comparing the different 
levels of fill loss illustrates the improvement that can be achieved by care and 
control in placing and protecting fill. 

Several other sources contribute to GTB waterfront pollution, and may be 
significant locally. 

Atmospheric deposition of chemicals and particulates from the area, as pre-
cipitation or dust, and ballast water discharges from ships are other sources of 
pollutants. (Ballast water has been responsible for the accidental introduction 
of a number of exotic organisms, including the prolific zebra mussel, and has 
added stress to the Great Lakes ecosystem.) 

Water quality along the lakeshore is generally worse in the most urbanized 
areas adjacent to heavy concentrations of industry and sewage treatment, such 
as Metropolitan Toronto. Recent soil and groundwater testing on the central 
Toronto waterfront has shown extensive contamination by a variety of metals 
and organics. Contaminated groundwater and surface run-off from the area 
have been identified as potential sources of pollutants to the harbour and ship-
ping channels. Worst of all are small areas of limited water circulation, such as 
embayments, especially where effluent is received directly. Studies have shown 
that embayments created by lakefill entrap water and sediment contaminated 
from other sources; as a result, they often have lower water and sediment qual-
ity than adjacent open-lake areas. 
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Figure 10. Metropolitan Toronto waterfront pollution 
sources 

Suspended Solids 

Lead 
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10c. Copper 

Notes t Input from storm and combined sewers discharging on Lake Ontario shoreline. 
* Tributaries include Etobicoke Creek, Mimico Creek, Humber River, Don River, 

Highland Creek, Rouge River. 

Source: Metro Toronto Remedial Action Plan, Environmental Conditions and Problem Definition, 
September 1988. 

Tributary Streams 

Tributary streams convey land run-off as well as storm and combined sewer 
effluent to the lake. These discharges vary greatly, depending on the basin area, 
its physiographic characteristics, land use, climatic conditions, and effluent 
sources. Extensive paving and a lack of upstream holding capacity cause tribu-
tary discharges that increase quickly in response to rainfall. Higher discharges 
produce a rush of sediment and associated pollutants that have been dislodged 
upstream. In the GTB, headwaters of some tributaries like the Credit River are 
subject to the consequences of agricultural activity, but urban land use is the 
predominant cause of pollution in rivers and streams. In fact, the urban devel-
opment of most tributaries in the GTB is so extensive that waterways like the 
Don River function as urban stormwater channels. 

The primary pollutants in rivers include sediment from agricultural land or 
land under urban development, nutrients — especially phosphorus exported 
from the watershed with the eroded soil — and, at some times during the year, 

83 



84 

Fi
gu

re
  1

1.
  S

to
rm

w
at

er
  a

nd
 c

om
bi

ne
d

  s
ew

er
  o

ut
fa

lls
  in

  th
e  

ce
nt

ra
l T

or
on

to
  w

at
er

fro
nt

 a
re

a  



Table 8. 	Characteristics of major tributaries in the Toronto area 

Tributary 	Basin Area Predominant Location of Sediment Erosion 
Name 	[km2] Land Uses Stream Mouth Yield Rate 

[t/km2/yr] [mm/yr] 

Duffm Creek 285 rural/urban Ajax 110 0.042 

Rouge River 379 urban/rural Scarborough 128 0.048 

Highland Creek 90 urban Scarborough 238 0.090 

Don River 392 urban Toronto 236 0.089 

Humber River 953 rural/urban Toronto 158 0.060 

Mimico Creek 87 urban Etobicoke 241 0.091 

Etobicoke Creek 213 urban/rural Etobicoke 215 0.081 

Credit River 881 rural/urban Port Credit 108 0.041 

Oakville Creek 387 rural/urban Oakville 112 0.042 

Fourteen Mile Creek 26 rural/urban Oakville 112 0.042 

Bronte Creek 338 rural/urban Oakville 117 0.044 

Source: E. D. Ongley, Sediment discharge from Canadian basins into Lake Ontario, 1973 

agricultural chemicals such as fertilizers, herbicides, insecticides, and fungi-
cides. The source of these pollutants is not solely agricultural: urban applica-
tions to lawns, golf courses, parks, and boulevards are significant. In addition, 
waters passing through urban areas receive drainage containing solids, bacte-
ria, nutrients, metals, and biological oxygen demand (a measure of the loading 
of organic materials that consume oxygen as they decompose). 

A list of tributaries in the Toronto area and their basic characteristics is 
given in Table 8. 

Urban Stormwater Run-off 

Stormwater run-off discharges occur throughout the urban area wherever storm 
sewers drain into nearby streams or directly into the lake. Such discharges are 
intermittent and vary from almost zero in dry weather to large wet-weather 
flows of tens of cubic metres (hundreds of cubic feet) per second, depending 
on the drainage area upstream, and the capacity to hold back water. Although 
the points of stormwater discharge can be identified for individual sewer pipes, 
there are so many they are often viewed as non-point sources of pollution. For 
example, 1,185 storm sewers and 30 combined sewer overflows (CSOs) dis-
charge into the Don River. (The number and location of stormwater and CSOs 
in the central Toronto waterfront area is shown in Figure 11.) 

The composition of run-off varies widely. There is a consensus that 
stormwater carries significant loadings of solids, metals (copper, lead, zinc), 
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Table 9. Characteristics of stormwater and combined sewer overflows 
in the Toronto area 

Constituent Concentration in mg/L, Except Fecal 
Coliform in Bacteria Numbers/100 mL 

Constituent 

Mean 

Stormwater 

Lower 95th Upper 95th 
Percentile 	Percentile 

Combined Sewer Overflows 

Mean Lower 95th Upper 95th 
Percentile 	Percentile 

Total Suspended 
Solids 128.0 87.1 188.0 115.0 84.8 156.0 

Chemical Oxygen 
Demand 740.0 527.0 1040.0 857.0 322.0 2280.0 

Total Phosphorus 0.49 0.34 0.71 0.55 0.39 0.77 

Total Kjeldal 
Nitrogen 2.42 1.94 3.03 2.54 2.15 3.01 

Lead 0.046 0.038 0.055 0.063 0.049 0.081 

Zinc 0.19 0.14 0.26 0.17 0.14 0.21 

Copper 0.16 0.056 0.46 0.064 0.033 0.12 

Fecal Coliform 403,000 10,000 16,200,000 543,000 29,600 9,970,000 

Source: 	Paul Theil Associates and Beak Consultants, 1991 

hydrocarbons, phosphorus, bacteria, and some industrial chemicals from local 
sources. Concerns about stormwater discharges follow from their impact on the 
receiving waters, as the result of sedimentation, increased nutrients, toxicity, 
and elevated stream temperatures that damage cold-water fisheries. Typical 
concentrations of pollutants in stormwater are shown in Table 9. 

Some winter precipitation is stored on the catchment surface in the form of 
snow, which is removed from streets and sidewalks. Urban snow stores many 
pollutants from furnace emissions, inefficient operation of automobiles, 
increased wear of road surfaces, and applications of de-icing materials, particu-
larly salt. In a typical winter, 65,000 tonnes (64,000 tons) of salt are spread in 
Metropolitan Toronto. The main concerns about snowmelt discharges are the 
high levels of chlorides, solids, and heavy metals, and the resulting toxic 
impact on receiving waters. 

As snow melts, accumulated pollutants are released; some, such as acidic 
depositions, leave the snowpack early in the melting process, while others, such 
as polycyclic aromatic hydrocarbons (PAHs), remain in the pack until the last 
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traces of snow melt. Pollutants from the melting snowpack enter the storm sew-
ers and are transported to the receiving waters in the same way as stormwater. 

Significant quantities of snow are removed mechanically and transported to 
disposal sites. (The old practice of dumping snow in the lake or in streams was 
discontinued some time ago.) The most environmentally sound way to dispose 
of snow is on land at specially designed facilities. Regrettably, such a practice 
is not always followed. On-land snow disposal in the vicinity of streams (e.g., 
in the Don River Valley or on the waterfront) does not prevent snowmelt and 
the discharge of pollutants into receiving waters. 

Sewage Treatment Plant Effluent 

Municipal sewage comprising waste water from residences, commercial opera-
tions, institutional facilities, and, where permitted, some industrial operations, 
is treated at sewage treatment plants; the treated effluent is then discharged into 
the receiving waters. In the Greater Toronto Bioregion, secondary treatment is 
provided at all major STPs. Treated effluent, which has fairly constant flow 
rates, is discharged at single points into the receiving waters. 

Important pollutants in secondary STP effluent include solids, biodegrad-
able organics (described according to measurements of biochemical oxygen 
demand, that is the amount of oxygen consumed in decay), nutrients, bacteria, 
and contaminants from industrial sources. The most common impact of pollu-
tants on receiving water comes from increases in productivity or eutrophication 
caused by nutrients such as phosphorus. The increased quantity of nutrients 
encourages the growth of algae, clouding the water and depleting the oxygen 
supply. Therefore, in many areas pollution control strategies require further 
reductions of phosphorus in STP effluent. 

Recent environmental concerns have focused on toxic substances in munici-
pal sewage. Some of these toxics are not removed by conventional treatment 
and are discharged into the receiving waters. Ongoing MOE study of this prob-
lem will provide extensive data on the fate of toxic substances in sewage treat-
ment plants. 

Table 10 is taken from a list prepared in 1989 by the Ontario Ministry of the 
Environment, showing major STPs in the Toronto area, daily discharge rates, 
and other characteristic data. The discharge rates can be related to the popula-
tion served and the composition of the effluent can be related to STP design 
and the efficiency of its operation. 

After precipitation, additional flow from surface run-off increases the dis-
charges to municipal sewers and usually exceeds STP capacity. To protect the 
plant against hydraulic overloading, flows in excess of the plant capacity are 
discharged into the receiving waters in the form of the so-called "STP 
bypasses". This is wet-weather raw sewage that is discharged into the receiving 
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Table 10. Characteristics of major STPs in the Toronto area 

Municipality 
	

Name of 
	

Treatment 
	

Watercourse Population 
Plant 
	

Served 

Burlington 	Skyway WPCP 
	

cony. act. sludge with 	Hamilton 	120,100 
continuous P removal 	Harbour 

310,000 

540,000 

1,250,000 

54,000 

150,000 

Metro Toronto 	Highland 
(Scarborough) 	Creek WPCP 

Metro Toronto 	Humber WPCP 
(Etobicoke) 

Metro Toronto 	Main WPCP 
(Toronto) 

Metro Toronto 	North Toronto 
(East York) 	WPCP 

Mississauga 

Mississauga 

Oakville 

Oakville 	South West 
WPCP 

Pickering 	Duffin Creek 
WPCP 
(York-Durham)  

cony. act. sludge with 	Lake 
continuous P removal 	Ontario 

cony. act. sludge with 	Lake 
continuous P removal 	Ontario 

cony. act. sludge with 	Lake 
continuous P removal 	Ontario 

cony. act. sludge with 	Don 
continuous P removal 	River 

cony. act. sludge with 	Lake 
continuous P removal 	Ontario 

Clarkson WPCP 
South-Peel 
System 

Lakeview WPCP 
South-Peel 
System 

South East 
WPCP 

cony. act. sludge with 	Lake 	470,000 
continuous P removal 	Ontario 

cony. act. sludge with 	Lake 	21,900 
continuous P removal 	Ontario 

cony. act. sludge with 	Lake 	58,200 
continuous P removal 	Ontario 

cony. act. sludge with 	Lake 	64,386 
continuous P removal 	Ontario 

Source: Ontario Ministry of Environment Ontario Report on the 1988 discharges from sewage treatment 
plants in Ontario 1989 

waters with little or no treatment. According to the MOE, the volume of efflu-
ent discharged by such bypasses is not known, because the only monitoring is a 
record of how long the bypasses last (commonly two to six hours). 

The problems inherent in bypassing sewage are exacerbated by the fact that 
many STPs operate close to their design capacity — even small increases in 
flow can trigger the bypass. Moreover, in addition to raw sewage bypassing, 
secondary treatment bypassing can occur in the STP. The result is that partially 
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Table 10. Characteristics of major STPs in the Toronto area (continued) 

Annual Average 

Daily Flow 
(1000 m3) 

GODS 

Influent 
(mg/I) 

SS 

Concentrations 
Effluent 
(mg/I) 

TP 	RODS SS TP 

Loading 
(kg/d) 

BOD5 	SS TP 

63.73 200.8 252.7 7.8 9.2 6.3 0.8 586.32 401.50 50.98 

151.69 170.2 216.3 5.1 8.7 17:7 0.7 1319.70 2684.91 106.18 

399.00 184.8 314.1 7.9 6.8 19.7 0.8 2713.20 7860.30 319.20 

764.77 199.5 294.5 6.1 14.6 17.5 0.6 11165.64 13383.48 458.86 

34.87 219.7 147.3 4.7 21.0 7.0 0.9 732.27 592.79 31.38 

79.36 210.7 220.7 8.1 16.0 9.1 0.9 1269.76 722.18 71.42 

255.14 236.6 228.5 6.7 5.7 10.1 0.5 4005.70 2576.91 127.57 

14.74 145.4 154.2 6.5 4.4 5.5 0.5 64.86 81.07 7.37 

33.74 280.7 232.9 7.1 8.8 10.1 0.6 296.91 340.77 20.24 

187.45 149.6 215.9 6.4 24.3 14.9 0.9 4555.04 2793.01 168.71 

Note: 	BOD5=Biological Oxygen Demand SS=Suspended Solids TP=Total Phosporus 

treated sewage is being discharged to receiving waters. Pollutants typically 
include solids, biodegradable organics, bacteria, nutrients, and, possibly, con-
taminants from industrial sources. Concentrations of these constituents in 
bypasses resemble those in raw sewage ("Influent" as shown in Table 10) and 
are much higher than in treated effluent. 
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Table 11. 	Types of sewerage in the Toronto area 

Municipality 
	 Separate Sewer 

	
Combined Sewer 

System 
	 System 

Ajax 	 X 
Pickering 	 X 
Metropolitan Toronto 

Scarborough 	 X 
East York 	 X 
York 	 X 
Etobicoke 	 X 

Mississauga 	 X 
Oakville 	 X 
Burlington 	 X 

Source: Gore and Storrie Limited, Review of problems within combined and partly combined sewerage 
systems in the province of Ontario 1979 

Combined Sewer Overflows 

Combined sewers were built in older parts of Canadian cities until the mid-
1950s, to transport both municipal sewage and surface run-off. During rain 
storms, the capacity of combined sewers is exceeded by large inflows of 
stormwater and, to protect the sewer system against overloading and flooding, 
excess flows are allowed to escape from sewers in the form of the so-called 
combined sewer overflows (CSOs). These flows, a mixture of sanitary sewage 
and stormwater, enter the nearest stream or lake at a number of overflow 
points. The pollutant loads in CSOs generally exceed those in diluted sewage, 
because of the scouring of sludge deposits in combined sewers. 

CSOs are intermittent, the frequency being decreased by various control 
measures. Nevertheless, in some areas, CSOs occur as frequently as 20 times 
per year. Overflow points are dispersed, but their numbers are substantially 
smaller than those for storm sewers. CSOs contribute shock loadings of solids, 
BODs , bacteria, and nutrients to the receiving waters. The results include ele-
vated bacteria levels leading to beach closures, depletion of oxygen in smaller 
streams, and increased productivity/eutrophication. The extent of combined 
sewer systems in the Toronto area of concern is shown in Table 11. 

Industrial Effluent 

Discharge rates and characteristics of industrial effluent vary widely, de-
pending on the type and size of the industrial facility. 

Detailed information on the flow rates and composition of industrial dis-
charges has been collected under the Province of Ontario's Municipal/Industrial 
Strategy for Abatement (MISA) program. MISA, which is being gradually 
implemented in individual industrial sectors, calls for monitoring of industrial 
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Table 12. 	Industrial effluent outfalls along the Toronto waterfront 

Plant Name Activity Treatment Location 

Petro Canada Products Petroleum Refining Activated Sludge Oakville 

Union Carbide Canada Packaged Gas None (stormwater) Oakville 

Ford Motor Co. Automob. Assembly Primary Settling Lagoon Oakville 

St. Lawrence Cement Masonry & Portland Description Not Available Mississauga 

Petro Canada Products Petroleum Refining A.P.I. Separator, 
Oil skimming 

Mississauga 

Petro Canada Products Petroleum Refining A.P.I. Separator, 
Sand Filtration, 
Activated Sludge 

Mississauga 

Petro Canada Products Petroleum Refining A.P.I. Separator Mississauga 

Petro Canada Products Petroleum Refining A.P.I. Separator Mississauga 

Petro Canada Products Petroleum Refining Settling Basin, 
Oil Skimming 

Mississauga 

Texaco Canada Inc. Petroleum Refining A.P.I. Separator & Mississauga 
Lagoon, Sec.Treat. 

St. Lawrence Starch Food Processing & None Mississauga 
Related Products 

St. Lawrence Starch Food Processing & None Mississauga 
Related Products 

St. Lawrence Starch Food Processing & None Mississauga 
Related Products 

Lakeview TGS Electrical Generating Bar Racks, Vert. Mississauga 
Ont. Hydro Station Travelling Screen 

Chrysler Canada Ltd. Automobile Parts None Etobicoke 
Manufacturing 

Canada Malting Co. Food Processing & None Toronto 
Related Products 

Redpath Sugar Food Processing & Description Not Available Toronto 
Related Products 

Victory Soya Mills Food Processing & Description Not Available Toronto 
Related Products 

Texaco Canada Inc. Lube Oil Blending A.P.I. Separator Toronto 

R.L. Hearns TGS Electrical Generating Bar Racks, Vert. Toronto 
Ont. Hydro Station Travelling Screen 

Lever Brothers Detergent and Soap None Toronto 
Manufacturing 

Manson Insulation Insulation Manu-
facturing 

Primary Settling Lagoons Scarborough 

Manson Insulation Insulation Manu-
facturing 

None (stormwater) Scarborough 

Pickering NGS Electrical Generating Bar Racks, Vertical Pickering 
Ont. Hydro Station Travelling Screens 

Pickering NGS Electrical Generating Bar Racks, Vertical Pickering 
Ont. Hydro Station Travelling Screens 

Source: Ontario Ministry of Environment, 1990 
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POLLUTED WATERS 

SWIM AT 
P OWN RISK 

Warning sign at Sunnyside beach 

effluent; however, the data 
collected so far have not 
yet been published. 

In general, concerns 
about industrial effluent are 
caused by the threat of an 
acute or chronic toxic 
impact on the receiving 
waters. Industrial outfalls 
along the Toronto water-
front, as listed by the 
Ontario Ministry of the 
Environment in 1990, are 
shown in Table 12. 

A large portion of the Metropolitan Toronto waterfront area is, or was, the 
site of pollution-intensive industrial activity such as petroleum refining, which 
has led to widespread soil contamination. According to a 1976 report of the 
Central Waterfront Planning Committee, contaminants include toxic heavy 
metals (lead, cadmium), oil, coal, and salt. The potential impact of these sites 
on both the land and aquatic environment must be recognized. There are also 
problems from existing and abandoned industrial and sanitary waste-disposal 
sites near the shore; groundwater seepage and ongoing shore erosion may 
release contaminants to the nearshore waters of Lake Ontario. 

The hazard posed by such sites — often abandoned, ignored contents 
unknown — was highlighted recently by a large mud slide in the Brimley Road 
area of the Scarborough Bluffs. It included large quantities of sanitary landfill 
debris from an unmarked site and, according to Dr. J.P. Coakley at the National 
Water Research Institute, there are at least three more abandoned sites in the 
same area. 

Swimming Water Quality 

It is common for inshore recreational waters in close proximity to large urban 
areas to fail the Canadian recreational water quality guideline of 200 faecal 
coliform per 100 millilitres (57 fecal coliform per ounce) during summer 
months. Fecal coliform in these areas commonly originate from sewage plant 
overloading or urban stormwater run-off. 

Experience gained from studies of stormwater-induced pollution indicates 
that elevated fecal coliform counts persist for up to four days in nearshore 
recreational areas. 

The contribution of lakefilling to fecal contamination is indirect:. lakefill 
often blocks effluent dispersion and, as a result, elevated bacteria counts may 
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persist longer than would otherwise be the case. Lakefill can trap bacteria in 
sediment that, on resuspension, degrade water quality. 

Fish and Water Contamination 

The Province of Ontario has water quality objectives that vary for different 
intended water uses. The most restrictive objectives are usually those for drink-
ing water and for protecting fish and aquatic life. 

Recently those objectives have been called into question by the National 
Wildlife Federation, and the Canadian Institute for Environmental Law and 
Policy, on the basis that: 

they may not protect babies from developmental harm; 

objectives for cancer-causing chemicals do not protect people who eat 
more than the average number of Great Lakes fish; 

they ignore the cumulative effects of the numerous different toxic 
chemicals found in the Great Lakes. 

Raw and treated drinking water from most water treatment plants in the 
Greater Toronto Bioregion is tested once a month in Toronto for 130 to 180 
parameters under the MOE's Drinking Water Surveillance Program. According 
to the Royal Commission's first interim report, there have been only rare 
exceedances of the Canadian drinking water guidelines for one or two sub-
stances in treated drinking water. However, there is insufficient information on 
the potential effects on human health of many chemicals and there are no 
health-related guidelines for many contaminants present in drinking water. 

One serious concern relating to the environment of the greater Toronto 
waterfront is the impact of chemical contaminants on human health. Many 
trace contaminants present in the Greater Toronto Bioregion have the potential 
to increase the risk of cancer, birth defects, and genetic mutation, if there has 
been long-term exposure to them. 

Persistent public concern about the quality of drinking water and the con-
tamination of fish in the area is reflected in a 1985 MOE water quality survey 
of the Metro Toronto waterfront, summarized in Table 13. 

Failure to comply with Provincial Water Quality Objectives was observed 
in the levels of cadmium, copper, iron, nickel, lead, zinc, lindane, heptachlor, 
aldrin/dieldrin, pentachlorophenol, DDT, and its metabolites. Violations were 
detected most frequently at STP outfalls, adjacent to lakefilling activity, and at 
rivermouths. Water quality was primarily dependent on the quantity of sus-
pended sediment present because most contaminants were absorbed to it. 

The 1989 report of the Great Lakes Water Quality Board showed that Lake 
Ontario was the most heavily affected of the Great Lakes, with the highest 
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PCBs ng/L 

111. 	> 3.0 
2.5 -3.0 
2.0 -2.5 
1.5 -2.0 
1.0 - 1.5 
0.5-1.0 

< 0.5 

mean concentrations of chlorobenzenes, PCBs, lindane, endrin, and p,p'-DDE 
(a degradation product of the pesticide DDT). Figure 12 shows the 1986 total 
distribution of PCBs in the waters of lakes Erie and Ontario respectively. 

Trace metals and persistent organics have been found in the ambient water 
column of Lake Ontario and the rivers of the greater Toronto watershed. 
Although the levels of these chemicals are usually very low in water, bioaccu-
mulation in animal tissue can occur, with concentrations increasing through the 
food chain to dangerous levels in animals at the top of the chain. 

Biomagnification can increase contaminant levels in predator fish such as 
large trout and salmon by as much as a million times. Therefore, the consump-
tion of fish is the single most common way people in the Greater Toronto 
Bioregion are exposed to contaminants. By eating one Lake Ontario predator 
fish at the top of the food chain, a person can consume more persistent organic 
contaminants, such as PCBs, than in a lifetime of drinking Lake Ontario water. 

Regular monitoring of fish for contaminants, which has been carried out 
across the Toronto waterfront since 1974, shows that the level and type of con-
tamination vary with location. Although young spottail shiners display year-to-
year variations in levels of PCBs and some organochlorine pesticides, PCBs 
usually exceed the IJC guidelines for the protection of birds and animals. 

It is generally accepted that the levels of contaminants in fish and wildlife 
serve as good indicators of the health of the ecosystem, and the effects of 
chemicals on these populations can be a warning of potential effects on 
humans. Although we do not know the full extent of the relationship between 

Figure 12. Spatial distribution of total PCB concentrations in water in 
lakes Erie and Ontario 
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Guide to eating sport fish in Ontario 

human health and the consumption of 
toxic contaminants, we do know that 
persistent contaminants such as 
PCBs have resulted in reproductive 
problems, birth defects, and tumours 
in wildlife and fish. 

A recent laboratory study by Daly 
et al. has shown that rats fed Lake 
Ontario salmon contaminated with 
PCBs, amongst other chemicals, 
developed behavioural problems, as 
did their offspring. Although it is dif-
ficult to extrapolate these effects to 
human health, recent studies by 
Jacobson et al. show that mothers 
who consumed relatively large 
amounts of Great Lakes fish contam-
inated with PCBs delivered smaller 
babies who later displayed dimin-
ished mental potential. 

Because of the high level of con-
taminants in some fish, the Province of Ontario has issued fish advisories, 
warning that eating certain species may be a health hazard, and it has set guide-
lines for the consumption of various Lake Ontario sport fish. Although the 
health risks of consuming contaminated fish are not completely understood, the 
Guide to Eating Ontario Sport Fish recommends that children under 15 years 
of age and women of childbearing age not eat certain species and advises oth-
ers to restrict their intake of these same species, depending on the size and 
location of the catch. The guide recommends restricted consumption of 13 fish 
species caught in GTB waters because of high levels of PCBs, pesticides, 
dioxin, mercury, and other metals. For example, in Bronte Creek, it recom-
mends restrictions on eating chinook and coho salmon longer than 55 centime-
tres (22 inches), rainbow trout longer than 65 centimetres (25 inches), and 
brown trout longer than 35 centimetres (14 inches) because of organic contami-
nants such as PCBs or mirex at levels above federal consumption guidelines. 

It should be noted that different jurisdictions use different standards and 
methods to define the amount of contamination present in fish. For example, 
Ontario analyses the fillet, while other jurisdictions analyse the whole fish. 

In its Fifth Biennial Report on Great Lakes Water Quality (1990), the IJC 
asked the governments to re-evaluate the wisdom of fish-stocking programs 
that pose a health threat to animals and humans. 
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Clearly, a lot more work will be needed to meet one of the objectives of 
shoreline regeneration: ensuring that there are fish, edible regardless of size. 
Given the evidence that contaminants move from sediments into the food 
chain, contaminated fish are a warning of the condition of the water and sedi-
ment. If the shoreline is to be regenerated, the introduction of contaminates 
must cease or be drastically reduced, and already polluted sediment must be 
immobilized, buried or removed. 

Sediment Quality 

The Ministry of the Environment has recently released a series of reports on in-
place pollutants and their impact on benthic invertebrates and sculpins. The 
studies show that uptake does occur, and biomagnification of some metals —
accumulation in biota in excess of background levels — may be 10 times 
higher in tissue than in sediment and 100 times (two orders of magnitude) for 
some organic contaminants like PCBs and pesticides. 

To assist in sound management of aquatic systems, the Ontario Ministry of 
the Environment has developed draft Sediment Quality Guidelines to super-
sede the Open Water Disposal Guidelines it promulgated in 1976. 

The new draft guidelines were designed to be used in relation to sediment 
management. They include: 

determining fill quality for lakefilling; 

evaluating sediment quality as part of sediment monitoring programs; 

deciding on appropriate action for sediment clean-up in areas such as 
the Toronto harbour, 

evaluating dredged material for open-water disposal; and 

evaluating substrate material for the restoration of benthic habitat. 

The new guidelines are based on biological effects and, therefore, are scien-
tifically superior to the 1976 Open Water Disposal Guidelines. They have been 
developed to protect aquatic biological resources, particularly those most 
directly affected, namely the bottom-dwelling benthic species. The guidelines 
define three ecotoxic effects levels: 

No-Effect: no toxic effects have been observed on aquatic organisms. 
This is the level at which all biological resources will be protected 
and at which other water quality and use guidelines will be met. 

Lowest-Effect: this indicates a level of sediment contamination that 
can be tolerated by the majority of benthic organisms. 

Severe-Effect: this indicates the level at which pronounced 
disturbance of the sediment-dwelling community can be expected. It 
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is the sediment concentration of a compound that would be detrimen-
tal to the majority of benthic species. 

Where it is not possible to derive a No-Effect value, an interim value based 
on the lower of the background or the Lowest-Effect level is proposed as a 
lower practical limit. In areas where local background levels of metals are 
above either the No-Effect level or the Lowest-Effect level, the guidelines stipu-
late that management decisions will be based on the local background level as 
the practical lower limit. In other words, where toxic thresholds are unclear, any 
material added should not make the water worse. Similarly, in areas of high nat-
ural organic matter, such as wetlands, the practical lower limit for nutrients will 
be based on local background levels. In areas influenced by atmospheric deposi-
tion of persistent organic compounds, the practical lower limit will be based on 
the Upper Great Lakes deep basin surface sediment concentration. 

Impact of the Proposed Guidelines 

Unfortunately, some people may assume that the new levels are so safe that we 
do not need to move towards zero discharge. But vast numbers of chemicals 
are not included in the data base. The remedial programs proposed by the MOE 
stipulate that, where in-place pollutants exceed the Lowest-Effect level, imme-
diate steps should be taken to control point and non-point contaminant sources. 
Where the Severe-Effect level is exceeded, clean-up measures may be required 
in addition to source control. 

The Work Group was assisted by MTRCA in estimating the impact of the 
new guidelines on material that would be acceptable for lakefill disposal. A 
review was completed of the nine largest sites that produced material for lake-
fill in 1990. It indicates that, employing the new MOE draft guidelines, three 
would continue to be acceptable; about half the material in three sources of fill 
would be rejected; and three would be largely rejected. The conclusion was 
that roughly 50 per cent of fill that qualified for open water disposal in 1990 
would be rejected under the new guidelines. 
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Summary of Water and Sediment Quality Issues 

The success of shoreline regeneration will depend on the effectiveness of pol-
lution abatement policies and strategies concerning upstream sources. While 
the adequacy of those strategies is an issue beyond the scope of this project, 
understanding the priority is of critical importance. 

Lakefill and other shoreline modifications are not the largest cause of con-
tamination in the area, but they are a significant source of local pollution, a situ-
ation that can be aggravated by the tendency of artificial headlands to interfere 
with the dispersion of contaminants. Furthermore, lakefilling is a discretionary 
activity and, therefore, a controllable source of contamination at a time when 
the UC is calling on governments to adopt zero discharge of toxic substances. 

Shoreline regeneration issues include the following questions, which are 
addressed in Chapter 4. 

Do we wish to continue to create lakefills with contaminated 
sediments, and if not, what are the options to avoid this problem? 

Are the guidelines for consumption of fish adequate to protect human 
health? 

Should the new MOE Draft Sediment Guidelines be adopted? 
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Habitat, Aquatic and Terrestrial 

Habitat for plants and animals is an 
important building block in the complex 
natural system that supports our commu-
nity. The quantity and diversity of natural 
habitat determine more than the birds and 
plants we see: they influence the micro-
climate in which we dwell, whether we 
feel dry or moist, or sense sun or shade, 
and how we feel about our quality of life. 
The smaller plants and trees that are part 
of natural habitat provide sights, smells, 
and colours that stimulate or soothe us 
and that can provide nourishment for our 

body as well as our senses. Protecting and enhancing habitat is of fundamental 
importance to our lives. 

The conservation of natural habitats also confers many environ-
mental benefits: wetlands trap pollutants, wooded areas retard 
storm run-off, and streambank vegetation shades watercourses. 
Waterfront habitats are particularly valuable for many species of 
wildlife, including migrating birds, wintering waterfowl, and fish. 
(Royal Commission on the Future of the Toronto Waterfront, 
Environment and Health, 1988, 89) 

Of the entire body of water, the shallow nearshore of Lake Ontario, includ-
ing the estuaries and wetlands, provides the most abundant diversity of habitat 
and the greatest opportunity for utilization by aquatic biota. The most produc-
tive areas are those in which light reaches the bottom so that vegetation and 
aquatic microscopic organisms can grow. These, in turn, are a great source of 
food for some fish. The quantity and quality of vegetation and organisms are 
dependent on the composition of the lakebed materials, the depth of light pene-
tration, the water currents, and water temperature. The shallow areas are neces-
sary for the various life stages of a great variety of fish species because they 
offer areas in which they may spawn, incubate eggs, and nurture their young. 
Many of these areas are protected from sudden water temperature fluctuations 
that may be disastrous for fish at certain stages in the life cycle. 

Evidence of Habitat Loss 

The shores of the GTB were once home to a much wider variety of ducks, 
geese, herons, and other birds, as well as to reptiles and amphibians. The waters 
of Lake Ontario and the lower reaches of rivers teemed with a huge variety of 
fish including lake trout, herring, sturgeon, salmon, pike, and muskellunge. 
However, the habitat of the GTB has been degraded, a loss signalled by the 
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presence of fewer species, declines in the population of some species, and sig-
nificant changes in the species in various locations on the shore. 

The piping plover, a familiar resident of the beaches in the past, was 
declared an endangered species in Ontario in 1977. Many reptiles and amphib-
ians inhabiting the shore zone are classified as rare, including the eastern spiny 
softshell turtle, as well as the Blanding's wood, stinkpot, and map turtles. 
Spawning grounds for fish have been lost: in the past century, 20 endemic 
species of fish have disappeared from the GTB waterfront, including such 
valuable sport fish as muskellunge, and species such as herring. The diversity 
of aquatic species in shallow areas is indicative of a healthy ecosystem. The 
loss of a healthy fish population — whether because they are physically dis-
placed or contaminated or because the habitat necessary to their life stages has 
disappeared — greatly diminishes the entire water environment. 

But it is not just animals and fish that have declined in numbers. Trees and 
plants have been displaced or severely restricted in numbers. Remnants of the 
Carolinian forest, which extended from the south-central United States to 
southwestern Ontario from Lake Erie to the Burlington-Toronto area, can be 
found on the shoreline of Lake Ontario and its river/stream tributaries. This 
ecological community, one of the great hardwood forests, has disappeared in 
Canada largely because of land clearing for agriculture and, to a lesser degree, 
human settlement. The remains of this forest can still be found, especially 
along the Burlington and Mississauga shoreline. Species such as shagbark 
hickory, red, black, bur, and white oak, butternut, walnut, black cherry, ash, 
and sassafras still exist; there are oak forests in Toronto's High Park — but 
they are isolated islands that have been virtually severed from the shoreline by 
extensive road and rail corridors — and important oak stands along the 
Oakville and Mississauga shoreline, where they act as a canopy for low-density 
residential communities. 

West of Toronto, there is the more northern yellow birch, beech, white pine, 
and sugar maple forest ecosystem, which contains other major tree species 
such as white birch, white spruce, hemlock, and beech. At first, early settlers in 
Upper Canada were impressed by the magnificent stands of white pine they 
found in the colony; before long, however, they routinely cut down trees to 
build houses and factories in their growing communities and cities, to clear 
land for farms, and to meet other economic needs. By the end of the 19th cen-
tury, the white pine forests were virtually destroyed. However, remnants still 
stand in Bronte Creek Provincial Park, in Petticoat Creek Conservation Area, 
in some of the Scarborough Bluffs ravines, and in the Rouge River valley. 

The loss of both quantity and quality of habitat is the most significant cause 
of the decline of wildlife in the GTB. Therefore, re-establishing habitat is a 
very important, challenging task for those who wish to regenerate the shoreline. 
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Regeneration, as we have already seen, does not mean returning to the 
primitive forests of the 17th century but, rather, creating or supporting a 
healthy, diverse natural system for the future. 

Causes of Habitat Loss 

It is useful to weigh some of the causes of habitat loss in considering how to 
protect what remains, and how to restore or enhance habitat along the GTB 
shoreline. Factors affecting habitat include: 

forest clearing for agriculture and urban development; 

the loss of beaches and other connecting links between green spaces 
and different habitats; 

introduction of alien species, such as purple loosestrife and lamprey 
eels and zebra mussels, which stress and sometimes replace the native 
species; 

failure to consider habitat protection in development plans. 

Shoreline modification has been part of the problem as well. Negative 
effects include the following: 

Silt escaping from lakefills covers the lake bottom spawning beds and 
discourages some food sources. Turbidity in the water blocks the 
transmission of light and inhibits the growth of plants and organisms 
that are an important part of the food web. 

Loss of shallow nearshore waters due to concrete seawalls, 
revetments, and other erosion control measures results in loss of shel-
ter from cold water, spawning and feeding areas. 

Filling marshes and wetlands have similarly reduced the aquatic 
habitat. 

At the same time, of course, shoreline modification has introduced some 
important new habitat. It is worth remembering that major landscape coloniza-
tion and succession have occurred by accident on a lakefill site that extends 
five kilometres (three miles) into Lake Ontario. Tommy Thompson Park is 
indicative of nature's ability, even in close proximity to a major city, to renew 
itself and become biologically productive. MTRCA's Aquatic Park 
Environmental Study of the Spit,which covered 1978 to 1982, identified 11 
major plant community types on the site. Two hundred and seventy-eight 
species were recorded, of which 14 are nationally, provincially, and/or region-
ally rare, and seven are classed as regionally uncommon. 

All these plant species are experiencing successional change with obvious 
increases in the number of woody stemmed shrubs and trees. The vegetation 
comes from the nearby Toronto Islands and from the non-native species and 
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Figure 13: Number of fish species found — Toronto waterfront fish 
collections 1989 
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fish collections 1989 
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Note: 	MCP: Marie Curtis Park 
CSS: Colonel Samuel Smith 
HBW: Humber Bay West 
HBE: Humber Bay East 
HR: 	Humber River 
ToL 	Toronto Islands 
TTP: Tommy Thompson Park 
AB: 	Ashbridge's Bay 
SBP: Scarborough Bluffer's Park 
HC: 	Highland Creek 
RR: 	Rouge River 
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comes from the nearby Toronto Islands and from the non-native species and 
garden plants in Metropolitan Toronto. 

Lakefilling has also had some positive effects on fish species; in fact, some 
lakefilling in the past was rationalized on the basis that existing habitats were 
often biologically less productive than the new environments would be. For 
example, aquatic conditions before construction revealed that Bluffer's Park 
was a very active erosion and sediment transport area, with little bottom vegeta-
tion. Fish populations were very low and the area was assumed to have minimal 
spawning potential. Following construction, surveys have shown an increase in 
quantity and species of fish.MTRCA has now determined lakefill peninsular 
and reef construction would be beneficial in enhancing fish habitat creation. 

For the Bluffer's Park lagoons, the MTRCA 1983-1984 Lake Ontario 
Waterfront Electrofishing Survey showed that alewife, gizzard shad, and white 
sucker form the bulk of the coarse fish present in the lake and that, in the fall, 
large concentrations of brown trout are present at various locations, as are yel-
low perch. In 1989, walleye were found and, in 1990, the most significant dis-
covery near Bluffer's outer breakwall was a group of lake trout in spawning 
condition. 

While the same coarse species are present in Tommy Thompson Park, there 
are large populations of northern pike in the shallow lagoon areas in the sum-
mer. Yellow perch, largemouth bass, white perch, white bass, round whitefish, 
black crappies, pumpkinseeds, and American eels are also abundant. Their 
presence indicates what habitat and forage is available and shows that thermal 
regimes in the area are stable. The largest total catch in the study came from 
the Humber Bay Park lakefill while the Rouge Marsh had the highest diversity 
of species (27). Figure 13 shows the number of species found in various loca-
tions in the 1989 survey. 

The Integrated Biota Index (IBI) is an indicator number employed by biolo-
gists, based on a range of factors, to assess three characteristics of every fish 
community: species composition, trophic composition, and health and abun-
dance of fish. The IBI gives a relative score for each location; the score indi-
cating a less degraded area. A score falling between 40 and 45 was considered 
very good; 34 to 39 good, 28 to 33 fair, 19 to 27 poor, and 0 to 18 very poor. 

Figure 14 shows the 1131 scores for 11 Metro Toronto locations. No location 
was evaluated as "very good." Four sites, Toronto Islands, Tommy Thompson 
Park, Bluffer's Park and Rouge River Mouth, were considered "good." 

Lessons from Habitat Loss 

There is very little evidence that anyone set out to destroy habitat along the 
GTB shore. While there was mention of mosquitoes and health concerns in con-
nection with the decision to fill the Ashbridge's Bay Marsh, the primary motive 
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was to create land for industry. It would appear that initiatives that damaged or 
destroyed habitat accidentally were treated as "collateral damage" in the course 
of striving forsome other objective. This begs the question of how our planning 
and approval mechanisms failed to protect natural values, including habitat. 

Three causes are apparent: 

The Planning Act is oriented to development, and not well suited to 
protecting natural values or the environment. 

There are no goals or objectives for habitat or wildlife on the GTB 
shore. 

No consideration has been given to cumulative effects — the accumu-
lated results of many incremental stresses on the environment have 
not been considered in planning and environmental assessment. The 
orientation is to each project in isolation from the rest of the natural 
environment. Much has been lost, not from one traumatic event but 
from "a thousand pin pricks". 

The problems of integrating environmental priorities and the Planning Act 
are difficult and complex. The Royal Commission's publication Planning for 
Sustainability concluded: 

The current inadequacy of land-use planning processes to protect 
and improve ecosystem health results from many inter-related fac-
tors. They include: limited or ineffective use of the provisions of 
the Planning Act; the act's own limitations; lack of provincial 
leadership; and lack of clarity in the relationships between the 
Planning Act and the Environmental Assessment Act. (Royal 
Commission on the Future of the Toronto Waterfront, Planning for 
Sustainability, 1991, 60) 

Fortunately it is not necessary for this knot to unravel before action is taken. 
A number of options and recommendations related to habitat protection are 
discussed in Chapter 4. 

Strategic Plan for Ontario Fisheries (SPOF) 

The Strategic Plan for Ontario Fisheries (SPOF) was developed in the mid-
1970s by a federal-provincial task force. The refined 1981 Lake Ontario 
Tactical Fisheries Plan dealt specifically with issues of rehabilitation and 
dredging. Its objectives include: 

Rehabilitate protected embayment and estuary habitats to act as 
biological reservoirs and to provide near-urban warm-water fish-
ing opportunities ... Conduct ... [an interdisciplinary research pro-
gram] focusing on the creation of artificial warm-water fish habi-
tat, notably marsh creation at landfill sites (e.g., Aquatic Park) ... 
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Promote construction of offshore islands as opposed to 'spits' 
(landfills with causeways to allow pollution dilution) in sediment 
basins (non-critical fish habitat) in the Western Basin of Lake 
Ontario if proper construction practices are observed and if above 
studies demonstrate viable warm-water fish habitat can be created. 

The Lake Ontario Tactical Fisheries Plan addresses dredging and disposal 
directly: 

Minimize negative aquatic impacts due to landfilling, dredging 
and disposal operations.... In pre-operational impact assessment 
studies use research information to incorporate beneficial features. 

Implicit in these objectives for enhancing aquatic habitats is the establish-
ment of management programs as an integral part of the disposal process —
and not as an additional remedial measure after disposal has been completed. 

An issue arising from these objectives is our technical ability to create habi-
tat for specific fish. Just as it takes more than cattails to make a wetland, it 
takes more than water and good intentions to create habitat. Some failures in 
the past raise caution flags in the face of broad statements. (Further comment 
on this subject can be found in Chapter 4.) 

Habitat Creation Issues 

A difficult issue for the Work Group was the priority that should be given to 
enhancing the availability of sport fish. Certainly, there are attractive recre-
ational and economic benefits from stimulating the production of fish suitable 
for sport fishing. Unfortunately, the areas proposed were chosen because of 
their isolation from the cold upwellings from Lake Ontario. The proposed 
location for pike enhancement is the confined disposal cell for contaminated 
dredge sediments on the Leslie Street Spit. While the plan calls for special 
capping (a clay seal over the contaminated sediment) of the cell, the cell is 
surrounded by contaminated sediment, an inauspicious location for producing 
healthy fish. A second area mentioned for enhanced production is in (contami-
nated) embayments around the marina/boat club parks such as Bluffer's 
Park— which raises similar concerns. No final conclusions have been drawn 
by the Work Group because there is insufficient information about alternative 
initiatives. 

From time to time, projects are approved that damage or destroy habitat. 
Presumably it is decided that economic and social benefits overwhelm environ-
mental damage, and questions of replacement arise. This is particularly true of 
fish habitat, about which the federal Department of Fisheries and Oceans has a 
"no net loss" (of habitat) policy. Such a situation gives rise to questions of how 
offsetting benefits are defined. 
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This and other habitat issues are discussed in Chapter 4, including how 
habitat enhancement goals should be set, how they should fit into the planning 
process, and how they could be funded. 

Summary of Habitat Issues 

A natural shoreline is a rich and vital habitat. Loss of both its quantity and 
quality has been the leading cause of wildlife decline, in both terrestrial and 
aquatic species, in the GTB. Shoreline modification has been a significant fac-
tor in that destruction and, potentially, could be an element in restoring wildlife 
habitat. 

Clearly, our planning system has failed to protect habitat and natural values. 
Weaknesses in the Planning Act, a lack of habitat goals and objectives, and 
cumulative effects of many small events have caused accidental loss of habitat. 
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Quality of Life 

 

The shoreline has been discussed in terms 
of its contribution to the economy, waste 
disposal, and water for drinking and 
bathing, as well as wildlife habitat. Perhaps 
the most important aspect of the shoreline, 
from a human perspective, is its contribu-
tion to the quality of life. This benefit is 
often hard to quantify because it includes 
such subjective matters as beauty, relax-
ation, recreation, sport, excitement, and 
comfort. Changes on the shoreline put 
some of these benefits at risk and raise a 
variety of concerns and issues. 

Aesthetic Concerns 

Shoreline areas — the interface between land and water — are dynamic land-
scapes that can have high aesthetic quality. It is important to find ways to pro-
tect the existing major natural shoreline east of Toronto. At the same time, 
there is little remaining of the natural Lake Ontario shoreline west of Toronto: 
scenic landscape features such as rockface outcrops, beaches and sand dunes, 
wetlands, and Carolinian tree stands have been reduced or virtually eliminated. 

Shoreline stabilization measures — including the construction of breakwa-
ters, groynes, jetties, revetments, barrier islands, sea walls, and armoured head-
lands — have led to hard, artificial structures, solutions that detract from the 
natural landscape with their inappropriate appearance and design. The history 
of shoreline stabilization shows that engineering problems may have been 
resolved, but the character of the landscape has suffered. 

Shoreline areas are attractive because of the natural amenities offered by 
water: people want to enjoy attractive, clean, safe, and pleasant environments. 

In the past, redesigned or rehabilitated shorelines have generally been land-
scaped with manicured lawns, large, nursery-grown trees, and occasional 
shrubs. This so-called lollipop approach has meant a loss of native vegetative 
communities due to plantings of hybrid nursery stock and exotic trees and 
shrubs. The results have been pleasant but far from outstanding landscapes; 
these monocultures of grass have meant a loss of the ecological diversity nec-
essary for wildlife habitats and a similar aesthetic loss of the rich complexity in 
plant species and land forms. 

Some people prefer the tidy, formal landscape design, while others prefer a 
less controlled and more natural scheme. Examples of the latter are found in 
Tommy Thompson Park, and on the western beaches of the Toronto Islands, 
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where natural plant succession created a much-loved urban wilderness that 
gives people a sense of freedom and exhilaration as they walk through its 
changing spaces and views. 

In managing shoreline, the issue is where to retain the formal park 
approach, where to encourage naturalized planting and wildlife habitat, and 
where to have grass meadows and vales that can be used for picnicking and 
games. There are many options, but well thought-out landscape plans are 
needed to relate ecological zones to recreational uses. 

It is a given that lakefill areas change the waterfront and it can certainly be 
argued — and has been, in this report and elsewhere — that change can be bet-
ter than existing conditions. But not all lakefilling improves shoreline and, in 
some cases, it can be actively harmful. The negative implications of lakefill 
with respect to aesthetics include: 

disturbing open water views; 

altering natural shoreline configurations and features such as beaches 
and bluffs; 

the uneven quality of lakefill design; 

incompatible development on or adjacent to fill (e.g., buildings, 
marina structures, boat and vehicular parking/storage facilities); 

loss of fill and creation of turbidity during and after construction; 

ongoing water quality problems due to entrapped debris and 
sediments and impaired dispersion of local effluent; 

obliteration of the water's surface as wetlands are filled in; 

blocking views if tree growth is proposed or allowed to develop. 

The aesthetics of the shoreline will change in time, as the lakefill landscape 
matures: newly established trees will grow, conditions at the water's edge will 
change because of siltation and fluctuating water levels, and wildlife may mul-
tiply. (Some may become nuisances, as have the once-loved Canada geese and 
seagulls.) Shallow lagoons may become mud flats, which are of great benefit to 
wildlife, but not considered visually appealing. 

Diversity 

Managing shoreline regeneration means recognizing ecological diversity and 
developing landscapes that will allow colonization and natural succession and, 
at the same time, meet the immediate and future needs of people. 
Environments dominated by a single, or very few, species are exceptionally 
vulnerable to disease, pests, and stress. For example, communities in which 
elm trees dominated the landscape were hit hard by Dutch elm disease; those 
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without resources to save individual trees were left bare. Moreover, the con-
centration of elm in some areas probably accelerated the disaster by making it 
easier for the disease to spread. 

By contrast, a diverse regional ecology marked by a wide variety of species 
is more resilient and better able to deal with such problems because it has not 
"put all its eggs in one basket". Given that it is an ecological virtue, plans and 
designs for shoreline modification should support diversity. 

Different scenic landscapes require different strategies; for example, the 
Burlington shale outcrops at Burlington need protection from the very wave 
action essential to maintaining the steep Scarborough Bluffs. In order to protect 
them, a way must be devised to minimize erosion. On the other hand, protect-
ing the Scarborough Bluffs may, over time, eliminate their rugged slopes and 
the cathedral-like quality that has made them one of Toronto's most cherished 
landscapes. 

The sad fact is that, however scenic, sections of the bluffs will continue to 
erode until they cease to exist and are merely vegetated slopes. This is a case 
where two realities collide: on the one hand, the bluffs are magnificent and 
should be a source of awe and pleasure for generations to come. Therefore, any 
solutions should consider aesthetic considerations as well as protection of 
property. 

The Cultural Landscape 

The shoreline of Lake Ontario holds in it the history of urbanization in 
Canada's largest metropolitan area. Communities were founded around the 
lakeshore's rivermouths and harbours, going back centuries. In time, people 
built their homes, their factories, their offices, and their public institutions on 
or close to the shoreline. 

Successive communities have left evidence of their presence: there are ruins 
from forts, native settlements, industries, homes, ship channels, and harbours. 
A few historic buildings and landscapes remain, either as remnants of the past 
or in renewed glory. The Sunnyside Bathing Pavilion, for example, recalls the 
boardwalk of the 1930s, before the Queen Elizabeth Way was constructed 
nearby. The Palais Royale and Gairloch Gardens are there, reminders of a less 
hectic time. 

Waterfront port areas are rich in industrial heritage and include pier and 
wharf structures, railway facilities, grain silos and elevators, cranes, lifts, and 
bridges. Collectively, they express a part of history that is too easily forgotten: 
factories where people toiled, mills where wheat was collected for shipment, 
railways that bound the country together. Unfortunately, inadequate planning 
and protection led to the destruction of many of these facilities. However, the 
Lake Ontario shoreline still has prime examples of industry, past and present, 
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that could provide a substantial basis for interpretation and adaptive re-use. 
The harbours at Oakville, Port Credit, and Whitby have the potential to become 
distinctive waterfront communities, but require careful planning and design 
before shoreline plans are developed. 

Recreation, Parks, and Open Spaces: Meeting Leisure Needs 

In his book, Remembering the Don, the revered naturalist Charles Sauriol 
records his memory of a man and his family who walked to the Don River with 
the sounds of distant cars passing every few seconds along Don Mills Road, 
fleeing the 

... city towards the lake, as though the former was in the grip of a 
pestilence. But there was no such escape for him: a small salary, a 
small flat, and three small children. There would be no lake for 
them. That was his lot. [One day, the man] opened his morning 
paper and read of plans for the conservation of the valley. He set 
the paper down, went to a cupboard, removed a jar of black rasp-
berry jam, which came from the valley, smeared his toast with it 
and began to read carefully every line. "Don Valley Authority", 
"Department of Planning and Development", "Conservation 
Association", "Green Belt". Every word stood out in his mind 
backed by reality. "Greenbelt", he muttered, "It's more of a Life 
Belt, that is what it has been to me. I wonder for how many 
more?" (C. Sauriol, Remembering the Don, 1981, 26) 

Early residents would have difficulty finding enough raspberries for jam 
today: the Don Valley is plugged with road and rail arteries and with other uses 
that have virtually eliminated the impressive natural forest stands that were still 
there 40 years ago, remnants of which can be found today on the unexcavated, 
upland portions of the former Toronto Brickworks site. 

The Lake Ontario shoreline is, indeed, part of a psychological life belt that 
has its limitations and is exhaustible. The early settlers' notions of a landscape 
from which resources could be extracted forever — an idea that, like the forests, 
existed until 40 years ago — is now recognized as naive and unrealistic. It has 
left behind a legacy of trees that were not replaced by natural growth, wildlife 
habitats that have been irrevocably destroyed, fish stocks that were depleted, 
species that have disappeared, and water of severely diminished quality. 

For many people, the shoreline exerts an almost mysterious pull: it still 
offers a sense of country in our towns and cities. A walk with the dog along the 
water's edge, skipping stones over the lake's surface, finding a unique piece of 
driftwood, riding a bicycle on a trail through tall grass, or fishing off some 
rocks or a pier: these are just some of the ways people use the waterfront — if 
they can get to it. This lineal greenbelt lifeline is a precious piece of our natural 
and cultural heritage and, like all of our environment, does not belong to us, 
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Boating by Ontario Place 

but has only been entrusted 
temporarily to our care. 

Enhancing access to the 
waterfront is closely 
related to providing new 
water and land recreation 
opportunities, which are 
often created through lake-
filling. Lakefilling has also 
generated new parks and 
habitats for fish, plants, 
animals, and birds. While 
marinas, boat launching 
ramps, and transient dock-

ing areas are valuable for recreation, they may also result in another set of 
environmental problems. In considering new facilities on Toronto's shoreline 
— where there is such a demand for recreation, parks, and open spaces — stan-
dards of appropriateness, scale, and location become critical. 

Boating 

Since the time the Simcoes arrived in what was to become Toronto, people 
have been fascinated with the waterfront. Today, a growing population, 
changed demographics, and an affluent society have altered recreational expec-
tations. The most visible result has been a substantial increase in the amount of 
space reserved for activities such as boating, parking, picnicking, and walking. 

Table 14. Boat mooring capacity in the Greater Toronto Bioregion 

Current 
(Wet Berths) 

Planned 
(Wet Berths) 

Lakefront Promenade Park 640 0 

Colonel Samuel Smith Waterfront Area 0 520 

Ontario Place 350 0 

Outer Harbour Marina 380 1,200 

Ashbridge's Bay 320 0 

Humber Bay West 590 100 

Bluffer's Park 1,100 0 

East Point Park 0 600 

Total 3,380 2,420 

Source: 	MTRCA staff, 1991 
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New marina and boat-docking spaces have been developed on land created 
through lakefilling, and they constitute the largest single recreational use of 
such land on the GTB shoreline. 

This was inevitable, given the few options to expand marina facilities in and 
near Metro: all the natural harbours, Bronte Creek and Frenchman's Bay, and 
rivermouths such as those at Sixteen Mile Creek and the Credit River, have 
been totally developed. These estuary areas represent some of the most impor-
tant and fragile waterfront ecosystems; but to accommodate boating demands, 
they had to be dredged and, in being dredged, were damaged. 

Providing wet and dry berths to meet projected demand for marinas has fre-
quently been used to justify lakefill development. In the Greater Toronto 
Bioregion, there are 24 marinas and 47 yacht clubs with a total of 11,176 wet 
berths; dry berths are offered by nine marinas and 30 yacht clubs with a total of 
2,811 spaces. Current and proposed lakefill has allowed marinas and clubs to 
develop at eight sites accommodating approximately 2,420 berths. This will 
bring the current and planned capacities at lakefill sites to the numbers detailed 
in Table 14. 

Until the economic downturn in 1990, the apparent demand for wet boating 
berths was expected to increase, with emphasis on larger boats and the need for 
berths for power boats, related shore-based facilities, and transient and day-trip 
docking. 

The question of subsidy of boat berths has been discussed in our review of 
Colonel Samuel Smith Park. There can be no doubt of the popularity of boating 
on the waterfront. However, the issue is the appropriate role for government in 
providing benefits. 

Boardsailing 

There has been a dramatic increase in boardsailing in the past ten years. The 
sport owes its popularity to its low cost, the ease of transporting equipment 
from one location to another, the length of the season in which it can be 
enjoyed, and the modest shore-based facilities required. 

The Cherry Beach area in the Outer Harbour created by the Leslie Street 
Spit, has become a favourite location because lakefill has created a protected 
embayment. The demand for new locations along the entire waterfront can be 
expected to continue, with emphasis on the need for parking areas and club-
house/storage/safety facilities. 

Rowing/Canoeing/Kayaking 

Both Metro's 1967 Waterfront Plan and the recent bid for the 1996 Olympics 
mentioned the lack of a 2,000-metre (2,200-yard) regatta course. The greater 
Toronto waterfront has internationally recognized rowing, canoeing, and 
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Sunnyside Beach, 1911 

kayaking clubs, but the only rowing facility is the 900-metre (1,000-yard) 
course at the Toronto Islands. These water sports have community-based recre-
ation and competitive clubs that, although small, are growing rapidly. There are 
no natural river courses or protected lakes, of the scale required, but a regatta 
course could be developed as part of a lakefill project. (Options for considering 
such projects are discussed in Chapter 4.) 

Water-based Recreation 

Swimming has always been a popular form of recreation. The fact that pollution 
results in beach closings in and around Toronto each year places an especially 
heavy burden on families with low incomes — the ones with the fewest recre-
ation choices. Beaches are an important feature of the Lake Ontario shoreline 
and should be available to people who are entitled to swim without being 
endangered by contaminated or hazardous materials and the risk of disease or 
illness. Stagnant embayments created by lakefilling, which prevents the flush-
ing action of clean water, are part of the problem and exist at most lakefill sites. 

The western beaches in the City of Toronto are particularly vulnerable 
because of the large number of sewer outfalls and the discharge from the 
Humber River. While a 1985 MTRCA survey showed that swimming was one 
of the most popular leisure activities for users of waterfront parks, it is often 
impossible because of a lack of open beaches and clean water. 
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Fishing 

Thanks, in part, to restocking programs, fishing has become a major form of 
recreation. In developing lakefill sites, rock rubble has been placed in the 
water, thereby changing its depth and temperature; new vegetative communi-
ties have appeared and, with them, associated insect populations and the fish 
that feed on them. Major species that have either been re-established or 
attracted include brown trout, pike, walleye, and bass. The increase in salmon 
and the resultant sport fishing have had a significant impact on the design of 
shoreline and lakefill sites to accommodate boat-launching ramps and provide 
substantial land areas for car/trailer parking. 

The popularity of fishing has led to conflicts in areas such as Bluffer's Park, 
where non-fishing recreational visitors have found parking difficult, if not 
impossible, at certain times. Port Credit Harbour has developed as a major 
sport fishing centre and, therefore, has had to accommodate large numbers of 
cars and trailers as well as providing an adequate number of boat-launching 
ramps. As the water quality of Lake Ontario improves and fishing habitats are 
either created or enhanced, interest in fishing can be expected to keep growing. 
More fishing docks and piers will mean pleasure for a great number of urban 
dwellers who want to spend a simple day at the water's edge. 

But fishing on the shoreline raises the important issue of whether it is 
appropriate to encourage and enhance the opportunities to catch contaminated 
fish. Should the priority be to clean up the contaminated environment first, 
then stimulate fishing? 

It is argued that information is available to the public concerning the size and 
quantities of fish considered safe for consumption. (The section in this chapter 
titled "Water and Sediment Quality" discusses recent challenges to the criteria 
for "safe consumption".) While fishing is not the same as eating fish, it is hard 
to believe that everyone reads, believes, and acts on the guidelines, or that all 
fishers will forego the temptation to eat large, and apparently healthy, fish. 

A second fishing issue is the priority given to stocking the lake with species 
that must be artificially introduced. While there is no doubt that tourism and 
recreational benefits have resulted from the presence of Pacific salmon, it is 
reasonable to ask how much this activity has diverted attention and energy 
from efforts to clean up, protect, and restore the habitat of native self-sufficient 
species. 

Accessibility 

Historically, access to the waterfront has been limited for members of the pub-
lic because land has been in the hands of private owners who used it for resi-
dential, industrial, institutional, and commercial purposes. Also, there are many 
publicly owned properties that are inaccessible, including water and sewage 
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treatment plants and electrical generating stations. In municipalities where 
waterfront land is owned by a public agency such as a board of harbour com-
missioners, access has generally been restricted to active port operation areas. 

As port activities increased, waterfront areas were extensively developed, in 
turn, for industrial uses that integrated shipping activities with railways and 
highways. The barriers created by these corridors, combined with the need for 
cargo security, made the shoreline — one of our greatest natural resources —
psychologically and physically inaccessible. 

In the more suburban and rural shoreline areas, the sale of waterfront lots 
for private residential development has effectively sealed off the water from 
the public except at municipal and provincial parks and conservation authority 
lands. 

Ironically, the fact that private and public landowners, especially in the 
Scarborough, Oakville, and Burlington areas, have to deal with severe erosion 
has improved public access: remedial actions to control the harm caused by 
wave action have included property acquisition and the development of various 
erosion control structures at such places as the Scarborough Bluffs and 
Burlington Beach. This has provided new opportunities for public access and 
the development of recreation facilities. 

Three types of access have been considered in planning shoreline areas. The 
first is point access: it maintains public and private ownership of shoreline, but 
introduces new public access and recreation facilities in other places; lakefill 
has been one of the most important techniques used to create new public recre-
ation land for point access. 

The second type is linear access, in which existing public roads provide 
access at intervals to the waterfront. Because it requires existing or built water-
front land, this kind of access can be implemented with or without lakefill. 

The third type is acquired access, which is based on a policy of purchasing 
property to create a continuous strip of publicly owned waterfront land. 
Acquiring waterfront lots, through direct purchase or expropriation, is a tech-
nique sometimes used by agencies to ensure continuous public access to a large 
public resource. This may include purchasing or expropriating portions of land 
or lakefilling and erosion control measures creating new lakeshore, and may 
permit property owners who have sufficient lot depth to continue their occu-
pancy while providing access to meet the needs of the public. The trail system 
at the base of the Scarborough Bluffs is a good example of this. However, any 
consideration of continuous acquisition of lakefront must consider whether this 
is truly necessary and how the responsibilities for safety, sanitation, policing, 
and maintenance will be managed and financed. In providing access, it is nec-
essary to consider the modes of transportation people will use to get to the 
lakeshore — on land by public transportation (GO trains, buses, and street- 

116 



cars), school buses, automobiles, bicycles, and foot. Water options include fer-
ries, water taxis, pleasure craft (sail, power, and various non-motorized boats), 
and cargo ships. Air accessibility includes both land and sea planes as well as 
helicopters. Lakefill areas have been developed extensively to accommodate 
each of these modes of transportation and sometimes the result has sterilized 
the shoreline. For example, the Toronto Island Airport has sealed off the 
water's edge on large parts of Hanlan's Point while, in other areas, the priority 
given to cars has resulted in large parking lots that are out of scale with sur-
rounding parklands and blight the landscape. Bicycle paths have invariably 
been squeezed between road surfaces and curbs, creating unpleasant and dan-
gerous conditions, especially in the Central Waterfront Area. 

The lack of an identifiable, agreeable, continuous, clean, safe, and green 
waterfront pedestrian system has been identified as a major planning issue and 
has been addressed in previous Royal Commission reports. The Commission's 
recommendation of a waterfront trail from Burlington to Newcastle, connect-
ing access points to the waterfront, is a good guide to shoreline regeneration 
measures that will be required if the shoreline is to become accessible. 

Perceptual Accessibility 

This aspect of accessibility involves visual and psychological considerations. 
Many communities have carried out visual studies as a basis for ensuring con-
tinued views of the water; they have defined significant vista points, prominent 
landmarks, and view corridors. Assessments have also been made of scenic 
quality and preferences, which relate public attitudes and perceptions to priori-
ties for preserving and enhancing scenic points. 

Shoreline areas are particularly vulnerable to visual change because their 
high land values engender demands for redevelopment. Intensification of uses 
has led to visual conflicts: large projects such as building developments and 
marina complexes block views of the water's edge. Toronto's central waterfront 
development, and the proposals for development of Etobicoke's lakefront, indi-
cate the need to protect scenic corridors and vista points to the waterfront. 

Lakefill itself can create visual problems by extending land into the water 
and placing the shoreline in a more remote and visually inaccessible location. 
(Visiting today's Fort York, it is hard to imagine what it must have been like 
when it actually stood guard on the shores of the lake.) Removing the shore's 
edge from view turns lakefill areas into land extensions that invariably destroy 
the shoreline and the dynamics of water and land interactions. 

Psychological accessibility refers to the degree to which a sense of openness 
and belonging is engendered in people. Waterfront areas should make people 
feel they are not trespassing, they are safe and secure, and are visiting places 
that have distinct identities. At present, there is often a feeling of ambiguity 
about defining public, semi-public, private, and semi-private spaces. This is 
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AiStketi 

especially noticeable around Harbour 
Square Park, a city waterfront park 
designed primarily to serve as a cir-
culation and gathering space for the 
Toronto Island ferries. But the park 
has taken on the character of a fore-
court for the condominiums and the 
hotel that frame it, thus weakening its 
potential as a public waterfront open 
space. 

Condominium projects adjacent to 
lakefills can create problems if their 
edges are not carefully designed to 
prevent problems such as intrusions 
on privacy, vandalism, loitering, and 
trespassing. Lakefill proposals for 
regional recreation facilities located 
in front of existing community devel-
opments can create traffic, noise, and 

Harbour Square Park hidden by condominiums 
related people problems. The con- 
flicts that result can create a loss of 

psychological accessibility because people feel uncomfortable visiting and 
using an area or facility. Therefore, lakefill proposals must be carefully inte-
grated with community planning goals and objectives to ensure they are appro-
priate for both nearby residents and visitors. 

Economic Accessibility 

As the cost of waterfront real estate increases, the ability to purchase land for 
public park and recreation purposes tends either to diminish or to be phased 
over long periods. If the waterfront is meant to serve more than the economi-
cally advantaged, the need to increase the number of parks and recreation 
spaces must be recognized as a priority. 

Creating new open space through lakefilling is economically advantageous: 
a review of several recent projects indicates that significant new open space 
areas have been created and developed for approximately $445,000 per hectare 
($180,000 per acre). It is important to note that these figures do not include 
environmental costs or the cost of ongoing repair and headland maintenance. 

Land values vary considerably over the study area but estimates for 
Mississauga are $667,000 per hectare ($270,000 per acre), and about $ 7.4 mil-
lion per hectare ($3 million per acre) in the central Toronto area. Clearly, land 
acquired for parks and recreation uses will be expensive and other techniques 

118 



of acquiring use of it — such as transferring ownership, long-term leases, 
negotiations of easements and rights-of-way — are possible options. 

While additional lakefill and shoreline regeneration may seem appealing, 
they should not be seen as an option to satisfy municipal open space needs. 
Guidelines are needed for establishing methods for allocating open space areas 
throughout the GTB. Arbitrary open space allocations such as 12 hectares (five 
acres) per 1,000 people may not reflect the ecological context of a particular 
landscape — its woodlot areas, wetlands, and sensitive wildlife habitat. When 
municipalities accept cash in lieu of park space, they run the risk of open space 
deficiencies in the future. 

Access to the shoreline carries responsibilities with it and the creation and 
maintenance of it must be integrated with other shoreline regeneration goals. 
An access area must be safe and its use limited to those purposes that are com-
patible with the neighbouring community. Abuses must be minimized and pub-
lic lands maintained in good order. Noisy and damaging activities, which 
infringe on the quiet enjoyment of the rights of adjacent landowners, must be 
controlled, as must litter and other unattractive aspects of public use. In addi-
tion, it must be understood that there are public uses of lands, such as habitat 
and species enhancement, that may require sanctuaries, just as there are vulner-
able public utilities that must maintain security arrangements. These needs 
place reasonable limits on access. 

Summary of Quality of Life 

The shoreline of the Greater Toronto Bioregion has great potential to con-
tribute more to the quality of life of the region's residents. Two issues are of 
particular importance: first, the lack of imaginative and natural landscapes has 
led to the loss of aesthetic pleasure; second, there is potential for improved 
access, including physical access (being able to get there), perceptual access 
(the feeling that you have the right to be there once you have arrived), and eco-
nomic access (being able to afford to stay and enjoy). These issues are dis-
cussed in Chapter 4. 
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CHAPTER 3 

THE REGULATORY 
FRAMEWORK 



Which levels of government have responsibility for the issues identified in this 
report? What legal tools do they use? Why do governments spend so much 
time approving specific projects, and so little time doing ecosystem planning? 
How do governments in other provinces and states deal with shoreline issues? 
How could the Province of Ontario better deal with them? 

Jurisdiction: Who's in Charge? 

Bureaucratic turf wars are hell on species... It's hard enough to 
delineate human activity in meaningful categories, but in the bio-
logical realm, these partitions don't make sense. Boundaries 
defined by nations, provinces, counties or municipalities for the 
conduct of human affairs are of no relevance to the confines of air, 
watersheds, mountain ranges, ecosystems or distribution of plants 
and animals. (David Suzuki, The Toronto Star, 20 April 1991) 

Many branches in all levels of government have responsibility for planning, 
approving, and monitoring projects along the Lake Ontario shoreline between 
Burlington and Newcastle. The federal and provincial governments are 
involved, both through their constitutional jurisdiction and in their capacity as 
landowners. Regional and municipal governments have local planning respon-
sibilities, and through ownership, they control parks, water and sewage treat-
ment plants, and other lakefront facilities. 

Conservation authorities have responsibility for erosion and flood control 
and some of them own or manage waterfront parks and marinas. Moreover, 
governments often establish semi-autonomous bodies with responsibility for 
certain activities located along the waterfront; for example, the federal govern-
ment created the Harbourfront Corporation, the Board of Toronto Harbour 
Commissioners, and the Oshawa Harbour Commission, while the Province of 
Ontario established Ontario Hydro and Ontario Place. 

The Federal Government 

The division of powers between various levels of government in Canada was 
first established in 1867. According to our constitution, the federal government 
has exclusive authority over certain aspects of shoreline-related activity, such 
as navigation, shipping, and fisheries. Responsibility for navigation and ship-
ping rests with the Department of Transportation, while fisheries come under 
the Department of Fisheries and Oceans. In recent years, the federal Minister 
of the Environment has been given responsibility for assessing federal projects 
that affect the environment, and for preventing discharges of certain contami-
nants. The federal government is responsible for all trans-boundary waters, and 
for international treaties. 

The Boundary Waters Treaty of 1909 and the Great Lakes Water Quality 
Agreement affect the Lake Ontario shoreline. The International Joint 
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Commission (IJC) was set up under the Boundary Waters Treaty to deal with 
water quality in those bodies flowing on and across the Canada-United States 
border. Although most of its work is related to water quality, the IJC has under-
taken a several major studies of water levels in the Great Lakes. 

In 1972, Canada and the United States entered the first Great Lakes Water 
Quality Agreement and, in 1985, the IJC designated 42 Areas of Concern (so-
called hot spots) in the Great Lakes — those places in which there- were levels 
of pollutants serious enough to warrant concern and action. The Toronto water-
front is one such area. Among the others are Hamilton Harbour, Port Hope, the 
Bay of Quinte, and, in particular, the Niagara River — generally identified as 
the largest single source of pollution in Lake Ontario and the one most in need 
of remediation. 

Problems identified in the Toronto area include: 

bottom sediments contaminated by bacteria, metals, PCBs, and other 
chemicals; 

bioaccumulation of metals and organics by organisms living in the 
sediments; 

fish of some species so severely contaminated they cannot be eaten 
safely by humans; 

an aquatic community under stress from sewage treatment plant outfalls, 
poor water circulation, changes in water temperature, habitat destruction, 
and chemical contamination; and 

Figure 15. 42 Areas of Concern in the Great Lakes 
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beaches that must be closed often during the summer. 

The Canada-Ontario Agreement Respecting Great Lakes Water Quality, 
signed in 1985, was the mechanism for the federal government to act on the 
commitments it made in the Great Lakes Water Quality Agreement. Under the 
Canada-Ontario agreement, Environment Canada and the Ontario Ministry of 
the Environment are jointly co-ordinating the preparation of a Remedial Action 
Plan (RAP) for the Toronto waterfront, as well as for the other 17 Areas of 
Concern in Ontario. The approach taken by RAP is set out in Goal 7: 

Lakefilling should not be permitted unless it can be demon-
strated not to impair beneficial uses of aquatic ecosystems. All 
possible means of improving the environment as a result of each 
project should be explored as part of the planning process in any 
development. 

As a substantial landowner, the federal government also has a stake in the 
waterfront, through its various agencies and Crown corporations, including the 
Toronto Harbour Commissioners, the Oshawa Harbour Commission, Canada 
Post, and CN Rail. Federally owned lands are generally not subject to provin-
cial or municipal regulations, at least with respect to federally regulated activi-
ties such as shipping and navigation. 

The federal government has played a modest role in shoreline policy, plan-
ning, and standards enforcement along the shores of Lake Ontario. It has also 
been less active along the Lake Ontario shoreline than on Canada's three ocean 
coastlines. For example, although in British Columbia the federal Department 
of Fisheries and Oceans is a leading member of the Fraser River Estuary 
Management Plan, in Ontario it leaves implementation of most of its programs 
to the provincial Ministry of Natural Resources. 

The Provincial Government 

The provincial government has constitutional responsibility in such fields as 
property and civil rights, municipal institutions, and management and sale of 
its publicly owned lands. 

The Ontario Ministry of Natural Resources is responsible for water quantity, 
erosion, and flood control, Crown land grants, wetland preservation, and fish-
ery protection — the latter under the federal Fisheries Act through the Canada-
Ontario Agreement. MNR also controls the sale or lease of Crown waterlots 
(land under lakes) that have not previously been sold to private owners. The 
Ministry has legislative responsibility for conservation authorities, and pro-
vides part of the financial support for them. 

In 1986, MNR instituted a Shoreline Management Review Committee to 
convene public meetings and study ways of managing erosion and flood con-
trol along provincial shorelines, including the Great Lakes. The Review 
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Committee identified prevention of future development in hazardous areas as 
the highest shoreline management priority. 

Subsequently, MNR prepared a draft statement on planning for shore lands 
of the Great Lakes-St. Lawrence River system, to be considered as a policy 
statement under the Planning Act, which is administered by the Ministry of 
Municipal Affairs. 

The provincial Ministry of the Environment has general responsibility for 
protecting the quality of Ontario's water, air, and land. However, provincial 
jurisdiction with respect to the shoreline is not all-encompassing: the federal 
government has priority with respect to fish, navigable waters, and trans-
boundary waters. The Ministry administers legislation to assess the environ-
mental impact of various projects and control emissions of most pollutants. It 
has delegated its authority for monitoring lakefill quality to the Metropolitan 
Toronto and Region Conservation Authority (MTRCA). MOE has recently 
assumed responsibility for planning and approval of future waste disposal sites 
for Metro and the four surrounding regions. 

The MOE also helps municipalities provide water and sewage treatment 
facilities. Provincially supported servicing initiatives, such as the York-Durham 
Servicing Agreement, resulted in tremendous development pressure, contrary 
to provincial planning initiatives. Clearly, new servicing initiatives along the 
shoreline will have the same result. Therefore, development should be care-
fully integrated with all shoreline planning. 

The Ministry Municipal Affairs is responsible for scrutinizing land-use 
planning and project approval. Most planning decisions are delegated to 
regional and local municipal councils, subject to approval by the Minister and 
the provincially appointed Ontario Municipal Board. 

The Minister of Municipal Affairs has the power to scrutinize, supersede or 
influence municipal planning decisions. The power to closely scrutinize devel-
opment proposals is signalled by a declaration of interest, as in the cases of the 
East Bayfront/Port Industrial Area and the Oak Ridges Moraine. 

Generally, a Minister of Municipal.  Affairs allows municipal decisions to 
stand but, in the past, ministers have influenced municipal planning decisions 
by approving policy statements on aggregate extraction, floodlands, and afford-
able housing, and by circulating draft guidelines on wetlands and floodlands. 

The provincial government has the legislative authority to do its own land-
use planning and development control, which it exercised to establish both the 
Niagara Escarpment Commission and the Parkway Belt. 

Along the Greater Toronto Bioregion shoreline, the provincial government 
owns Darlington Provincial Park, Rouge Valley Park and a number of sewage 
treatment plants. It also owns several large redevelopment sites, including 
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those formerly occupied by Lakeshore and part of Whitby psychiatric hospi-
tals, and controls other sites through provincial agencies such as Ontario Hydro 
and Ontario Place. Provincially owned sites are not subject to the usual munici-
pal planning controls, unless the Province agrees to be bound by them. 

Regional Governments 

Metropolitan Toronto was created in 1953, and the regions of Halton, Peel, 
and Durham were established in the early 1970s to service areas of rapid 
growth. The Province gave the regions jurisdiction for regional land-use plan-
ning, and were expected to prepare comprehensive plans within five years of 
being established. 

The Metropolitan Toronto Official Plan, approved in September 1981, iden-
tifies certain existing and proposed lands as "waterfront lands" and names 
MTRCA as its agent in developing the waterfront. The Plan sets out guidelines 
for waterfront development and recognizes both the fragile environmental 
character of the waterfront and the demand for boating facilities and water-ori-
ented recreational facilities. A new Metro Official Plan is currently being pre-
pared, and is expected to contain a more detailed waterfront section than that 
found in the 1981 Plan. 

The Halton Region Official Plan, prepared in close consultation with local 
municipalities and the Halton Conservation Authority, was approved by the 
Minister of Municipal Affairs in 1980. The Plan defines a waterfront public use 
area that is to be supplemented with lakefill. The Halton Plan also requires an 
environmental impact analysis of waterfront development. Halton Region has 
also established an Environmental Advisory Committee to advise the regional 
council on environmental issues related to the waterfront and other areas of the 
region. The Plan is currently under review, and substantial efforts have been 
made to involve the public in that process. The Peel Region draft plan, which 
has not been approved by the Minister, assigns responsibility for recreational 
development and management of the shoreline to the Credit Valley 
Conservation Authority but leaves it to the Ministry of Natural Resources to 
provide natural areas for purposes of preservation, recreation, and education. 

The existing Durham Region Official Plan, approved in 1978, leaves most 
waterfront issues to local municipalities. A current review of the Plan desig-
nates waterfront as a major open space system. According to the new propos-
als, development must not affect environmentally sensitive and wildlife habitat 
areas; and observation and education areas are to be provided. Unfortunately, 
due to development pressure, Durham Region is particularly susceptible to loss 
of existing shoreline habitat in the near future, even before the new plan is 
approved. 

With the exception of Halton, regional governments have not given high 
priority to enhancing or conserving the natural environment of their water- 
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fronts; instead, they have left responsibility to local municipalities or conserva-
tion authorities. Recently, there has been greatly increased interest in regenera-
tion of the waterfront, and a new generation of plans is in preparation. 
However, the danger remains that each of them will be developed and 
approved in isolation from the others. 

Cities and Towns 

There are 11 cities and towns on the Lake Ontario shoreline between 
Burlington and Newcastle; they range in size from the City of Toronto, with a 
population of approximately 600,000, to Newcastle, with approximately 
38,000 people. 

Historically, regulating land use is one of the most important powers the 
provincial government has delegated to municipalities. Most forms of develop-
ment are decided by municipal councils, subject to comment by various local 
and provincial agencies and subject to appeal to the Ontario Municipal Board. 

Boundaries for the 11 municipalities extend well out into Lake Ontario: 
because the Municipal Act defines it as land, municipalities have the power to 
pass official plans and zoning by-laws on land covered by water. 

Municipalities may develop plans in conjunction with neighbouring munici-
palities. However, local municipalities have spent most of their energy reacting 
to specific development applications on existing land within their boundaries. 
They have paid little attention to the impact of their proposals on the shoreline 
or on neighbouring municipalities. 

Recently, there has been a resurgence of interest in local waterfront plan-
ning. The cities of Toronto (City of Toronto, Central Area Plan, 1991) and 
Mississauga (Mississauga, Vision 2020) have been particularly active. Other 
municipalities, such as Oakville, have adopted aggressive policies to acquire a 
public shoreline strip whenever a waterfront site is developed or redeveloped. 
The City of Toronto has initiated an Office of Environmental Protection, which 
provides input into development decisions related to the shoreline or other 
environmentally sensitive locations. 

Zoning by-laws turn planning concepts into legally enforceable restrictions 
on development; they can restrict or permit end uses. Only the City of Toronto 
has actively zoned offshore areas. However, present zoning by-laws do not 
limit the amount or configuration of land created by lakefill. It is not clear 
whether zoning by-laws are adequate for controlling shoreline development. 

Harbour Commissions 

Even before Confederation, the north shore of Lake Ontario was the site of 
considerable industrialization and urbanization. There was pressure to alter the 
shoreline to provide additional land for railways, industry, and shipping. 
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Figure 16: 
Greater Toronto Bioregion and 
Conservation Authorities 
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In 1911, at the request of the City and Board of Trade, the federal govern-
ment passed special legislation creating the Board of Toronto Harbour 
Commissioners (THC), and giving it considerable authority and resources to 
operate a port and to plan, develop, and manage the City's waterfront assets in 
the public interest. In 1912, the Board produced a plan for massive develop-
ment and lakefill on the central Toronto waterfront. Since that time, the THC 
has created some 1,000 hectares (2,500 acres) of waterfront land. 

Although a federal agency, the THC has been exempted from other federal 
legislation, such as environmental assessment; nor is it subject to provincial 
environmental or municipal planning legislation. The Oshawa Harbour 
Commission, established under the Harbour Commissions Act, has a similar 
mandate with respect to the Oshawa Harbour. 

Conservation Authorities 

Five conservation authorities — Metropolitan Toronto and Region, Halton, 
Credit Valley, Central Lake Ontario, and Ganaraska — manage certain 
resources in the watersheds from Burlington to Newcastle. 

Under the Conservation Authorities Act, authorities can be established on a 
watershed basis with power to control the flow of surface waters to prevent 
floods or pollution, alter the course of any river, and use lands for park or other 
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recreational purposes. The responsibility of conservation authorities for water-
front planning is less clear. 

The fact that authorities are constituted on a watershed basis helps them 
deal effectively with issues like water quantity. However, for the most part, the 
five watershed areas along the GTB shoreline are located in one large littoral 
cell, with boundaries at Burlington and Whitby. The littoral cell is a natural 
shoreline segment defined by the origin, circulation, and disposition of littoral 
sands on a stretch of shore. Consequently the envelope defined by the littoral 
cell is a natural unit for managing a shore. Management of the GTB littoral cell 
is fragmented. By contrast, the three authorities in the cell to the east of the 
GTB have developed a co-ordinated shoreline management plan. 

Historically and financially, the degree to which the five conservation 
authorities are involved with waterfront issues has varied. Responsibility for 
funding, and the make-up of the individual authorities, are shared between 
area municipalities and the provincial government. A wealthier region, like 
Metro, can contribute more funds to its conservation authority than municipal-
ities in less affluent areas such as those in the Ganaraska watershed. As devel-
opment pressure increases and public funds are increasingly constrained, some 
authorities have entered into development arrangements. There is concern that 
some authorities are neglecting the tasks specifically given to them — protec-
tion and conservation — and becoming more oriented to intensive recreation 
and development. 

In the early 1960s, Metro Council established several committees to prepare 
a comprehensive plan for 80 kilometres (50 miles) of Lake Ontario waterfront 
from Clarkson, on the western boundary of Peel, to Ajax. In 1967, these com-
mittees produced the Waterfront Plan for the Metropolitan Toronto Planning 
Area. It offers an ambitious range of proposals for waterfront parks and devel-
opments, including lakefill formations, marinas, launch ramps, artificial lakes, 
and inner waterways. 

The provincial government gave MTRCA and the Credit Valley 
Conservation Authority responsibility for implementing the 1967 Waterfront 
Plan in their areas. Although it was subject to little public input, environmental 
assessment or formal approval process, the plan has had considerable impact 
on the lakefront. It either encouraged or reflected the pattern for waterfront 
development to the present: large projects built on fill extending out into the 
lake, dominated by privately operated marinas and boat clubs. 

In 1986, conservation authorities were given responsibility for implement-
ing and administering MNR's flooding and erosion policies. As mentioned ear-
lier, a shoreline management plan was developed jointly by the Central Lake 
Ontario, Ganaraska, and Lower Trent conservation authorities. 
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While conservation authorities have clear legislative responsibility for flood 
and erosion control, their jurisdiction over other waterfront activities — preser-
vation, recreation or development — is less clear. Although the provincial gov-
ernment recently undertook a review of the mandate of conservation authori-
ties, no action has yet been taken to clarify their roles in shoreline protection. 

The Work Group attempted to find out who is in charge of shoreline man-
agement and regeneration and discovered that the Lake Ontario shoreline in the 
GTB comes under the jurisdiction of 11 local municipalities, five conservation 
authorities, four regional governments, at least six federal and provincial min-
istries, several Crown corporations, several provincial agencies, boards, and 
commissions, and two harbour commissions. 

As a result of the profusion of responsible agencies, governments, and 
boards, some projects — such as the construction of a dock projecting into the 
lake — receive detailed scrutiny from all three levels of government. Other 
issues, such as cumulative environmental effects as the result of the quality of 
lakefill, are not adequately addressed by any level of government. Obviously, 
the multi-jurisdictional approach results in a patchwork quilt of regulations 
rather than a comprehensive approach to setting and achieving goals for devel-
oping and protecting the shore. 

With so many levels, departments, ministries, and special purpose bodies, it 
is difficult to find one that is clearly in charge. 

Legislation, Regulations, and Guidelines: The Rules of the 
Game 

Governments have a number of mechanisms available to facilitate and control 
shoreline management and regeneration. Legislation, once it has been passed, 
sets out general rules and is binding and legally enforceable. Regulations, 
which must be passed pursuant to regulatory powers specified in the legisla-
tion, set out more detailed rules approved by the federal or provincial cabinet. 
Municipal by-laws define rules for those areas in which the Province has given 
the municipal government authority. Official plans and zoning by-laws are 
legally enforceable, but are relatively easy to amend. 

Guidelines, which may also be called policies or standards, do not depend 
on statutes for their effect. They are generally formulated by public servants 
and brought to the attention of the relevant minister or the entire Cabinet, but 
are not debated in the legislature and do not have the force of law in the courts. 

In Ontario, there are no laws, regulations or guidelines that deal comprehen-
sively with shoreline management and regeneration. There are, instead, many 
separate pieces of legislation and related regulations and guidelines covering 
environmental approvals, water pollution, land-use planning, and the disposi-
tion of waterlots. These require more than formal enactment to be effective: 
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there must be the political and bureaucratic leadership to monitor and enforce 
existing legislation and regulations. 

Legislation does not usually affect government departments or agencies, 
unless it specifically "binds the Crown"; nor can a lower level of government 
interfere with a power properly exercised by a higher level. For example, the 
City of Toronto could not pass a zoning by-law that interferes with the power 
of the THC to regulate shipping. 

Federal Environmental Approvals 

Projects on federal lands, those initiated or funded by federal departments, and 
those for which there is federal decision-making authority must comply with 
the 1984 federal Environmental Assessment and Review Guidelines Order. The 
federal environmental assessment review process (EARP) requires that a 
department initiating a project carry out an initial evaluation of its potential 
impact on the environment. If it is likely to be substantial or if there is signifi-
cant public concern about the project, a panel must be convened to conduct a 
full public review. Recent court decisions involving the Rafferty-Alameda 
Dam and the Oldman River Dam established that compliance with the order is 
compulsory. However, the Ministry of the Environment has just announced that 
the federal power to require a full environmental review will be waived in the 
Rafferty-Alameda project. 

In June 1991, the federal government began clause-by-clause consideration 
of Bill C-13, a proposed Canadian Environmental Assessment Act. The draft 
bill requires public assessments of major projects, and a draft discussion paper 
sets out 10 categories of major projects requiring a comprehensive study, 
including any project that modifies more than 30 continuous kilometres (98 
miles) of shoreline. 

Bill C-13 also formalizes the public review process, provides for intervenor 
funding, and compels an assessment of cumulative effects. However, as writ-
ten, the legislation appears not to bind the THC, one of the agencies most 
active in lakefill and other modifications of the Toronto area shoreline. 

Under the Fisheries Act, the federal government has the power to control 
the deposition of deleterious substances affecting fish, and can prohibit any 
person from carrying on any work or undertaking that results in the harmful 
alteration, disruption or destruction of fish habitat. Fish habitat is broadly 
defined to include spawning grounds and areas used for nursery, rearing, food 
supply, and migration purposes on which fish depend directly or indirectly. 

The Department of Fisheries and Oceans has developed a Fish Habitat 
Policy that includes the guiding principle of "no net loss" of fish habitat. Under 
it, the Department strives to balance any unavoidable habitat losses with 
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replacement on a project-by-project basis. The policy applies to all projects, of 
whatever size, in or near the water, that affect fish. 

In Ontario, administration of the Fish Habitat Policy has recently been 
turned over to the Ministry of Natural Resources through the Canada-Ontario 
interim referral process. Proposals that could affect fish habitat, such as the St. 
Mary's Cement dock expansion, or the proposed Etobicoke motel strip devel-
opment, are subject to review under the Fisheries Act. 

The purpose of the federal Navigable Waters Protection Act is to protect 
shipping from interference. No work can be placed in, upon, over, under, 
through or across any navigable water unless the work and the site and plans 
have been approved by the federal Minister of Transport. Any dock, retaining 
wall, marina facility, excavation, dredging, dumping or disposal of material in 
navigable water is subject to the act. 

The Toronto and Hamilton harbour commissions were established by spe-
cial legislation, while that for Oshawa was established under the provisions of 
the general Harbour Commissions Act. In both types of legislation, harbour 
commissions have authority to regulate and control the use of land for port pur-
poses, and to pass by-laws dealing with shoreline landfilling activities. 

Provincial Environmental Approvals 

In Ontario, provincial projects costing more than $1 million and municipal pro-
jects of more than $3.5 million are subject to the provincial Environmental 
Assessment Act. All waste disposal sites, whether public or private, are also 
subject to environmental assessment by the Environmental Assessment Board. 

Under Ontario's Environmental Assessment Act, environment is broadly 
defined to include: 

air, land or water; 

plant and animal life, including people; 

the social, economic, and cultural conditions that influence the life of 
individuals or the community; 

any part or combination of the foregoing and the relationships between 
any two or more of them. 

The last part of the definition is the closest any provincial legislation comes 
to requiring an assessment of cumulative environmental effects, but it doesn't 
take into account the effects resulting from many projects. 

Under the Act, project proponents must present: 

a description of the undertaking, alternate methods of carrying out 
the undertaking, and alternatives to the undertaking, together with 
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a description of direct and indirect environmental effects of the 
undertaking. 

After the legislation was passed in 1975, many public-sector undertakings, 
including a number of lakefill projects, were exempted from it. However, 
thanks to political pressure from environmental groups and the public, virtually 
all significant public-sector projects are now subject to either individual or 
class assessments under the Act. The Minister of the Environment may order a 
public hearing as part of the assessment process, and public interest groups are 
now eligible to receive intervenor funding. 

MTRCA submitted plans for Colonel Samuel Smith Waterfront Area to the 
environmental assessment process in 1979. Provincial MOE staff recom-
mended that the undertaking be rejected, because of its probable negative 
impact on the aquatic environment. However, in 1980, the Environmental 
Assessment Board held a public hearing and approved the project, because, it 
said: 

the proposed undertaking offered a unique opportunity to provide 
waterfront access, as well as water-oriented recreational activities 
without causing a significant impact on the adjacent aquatic and 
social environments. (Environmental Assessment Board, 
Environmental Assessment Act Hearing, Colonel Samuel Smith 
Master Plan, 1980, 22) 

A class environmental assessment is less rigorous than an individual assess-
ment and is applied to activities in which the environmental impact is expected 
to be minor, predictable, and relatively similar from case to case. The propo-
nent in a class environmental assessment is obliged to develop a document set-
ting out assessment procedures for various categories of activities within that 
class. Some types of projects are "bumped up" to an individual assessment. 

Several types of activities likely to affect the shoreline are subject to class 
environmental assessments; they include shoreline and streambank stabiliza-
tion, water-related excavation, dredging and fill activities, and municipal 
sewage and water projects. 

Metro has submitted a proposal to expand the Main Sewage Treatment 
Plant and add lakefill to its southern end. The plan raises questions about alter-
natives to sludge incineration and lakefilling, including water conservation 
measures and other methods of disinfection. Initially, the project was to 
undergo class assessment, but Metro Council has now asked the Minister of the 
Environment for the more rigorous individual assessment. 

Because the Environmental Assessment Act applies to private-sector under-
takings only when they are for waste disposal sites or specifically designated 
by the Minister of the Environment, St. Mary's Cement's plan to substantially 
alter the shoreline in Durham Region is not automatically subject to assess- 
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ment, while a similar undertaking by a municipality or conservation authority 
would be. 

The Minister of the Environment, the Honourable Ruth Grier, has said it is 
necessary to think in terms of how the EAA should be more regularly and 
broadly applied to the private sector, rather than simply whether it should be. 

Ontario's existing environmental assessment legislation has been criticized 
as costly, complex, inconsistent, and often time-consuming. The time from 
submission to approval is now approximately two years. The Minister agrees 
that the environmental assessment process must be improved and hopes it can 
be done by the end of 1991. 

There are other problems as well: as the Royal Commission publication, 
Environment in Transition, points out, 

An environmental assessment is normally carried out by a propo-
nent of a particular development proposal... Because assessments 
are geared to individual projects, they tend not to take into account 
the cumulative effects of a number of projects. (Royal 
Commission on the Future of the Toronto Waterfront, Environment 
in Transition, 1990, 18) 

In a working paper prepared for the Royal Commission entitled Towards 
Ecosystem-Based Planning: A Perspective on Cumulative Environmental 
Effects, Dr. Kate Davies outlined the desirability of having a comprehensive, 
environmentally based planning framework, with public input, before assess-
ing individual projects. 

While the provincial Environmental Protection Act, designed to protect the 
air, land, and water from harmful contaminants, considers many types of emis-
sions and pollutants, its treatment of lakefill materials was of particular interest 
to the Work Group. 

The waste section of Chapter 2 comments on the importance of Part V of 
the Environmental Protection Act, and how waste is classified, controlled, and 
deposited on the shoreline. Included in that chapter is a discussion and critique 
of the key management tool, the Improved Lakefill Quality Control Program 
(ILQCP), which is operated by the Metropolitan Toronto and Region 
Conservation Authority. 

The regulation of lakefill sites in Ontario has been inadequate, from both an 
environmental and a land-use perspective. Recently, provincial staff have pro-
posed four different guidelines designed to remedy past deficiencies: 

1. The Guidelines for Lakefilling Activities in Ontario, proposed by the 
Ministry of the Environment in 1990, have been developed to ensure that 
lakefilling does not significantly impair water quality, aquatic habitat, 
and uses in adjacent areas. The Guidelines include criteria for design, sit- 
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ing, construction, and filling. They also propose amendments to the 
Environmental Protection Act to require lakefill proponents to submit a 
project plan and receive a Certificate of Approval for lakefilling 
structures before construction can begin. 

MOE staff has also brought forward a Proposal for Developing 
Classification Policy for Materials Management to replace 19 different 
guidelines for handling and disposing of materials. Materials would be 
divided into two main divisions: waste, and exempted waste. Exempted 
waste would include innocuous material, suitable for unrestricted aquatic 
or terrestrial disposal, and clean material, suitable for restricted aquatic 
or unrestricted terrestrial disposal. Waste would include a new category 
known as restricted fill which would permit a great deal of construction 
material to be disposed of in a new category of waste disposal site. 

In a meeting with the Work Group, representatives of the construction 
industry expressed keen interest in a classification system that would 
include a category such as restricted fill, and the identification of suitable 
sites, such as abandoned quarries, where that type of material could be 
deposited. 

MOE staff are also working on Provincial Sediment Quality Guidelines 
defining three levels of exotoxic effect: no effect, lowest effect, and 
severe effect. (See "Water and Sediment Quality" in Chapter 2.) 

The Ministry of Natural Resources has recently developed a draft Great 
Lakes-St Lawrence River Flood and Erosion Policy statement; this docu-
ment has positive elements but leaves significant gaps because of its ori-
entation to protecting people and property. Protection of habitat and nat-
ural areas requires greater emphasis. 

The Ontario Water Resources Act prohibits discharge into a lake, river or 
watercourse or on any shore or bank, or into or in any place of any material 
that may impair its quality. In 1986, the Ministry of the Environment initiated a 
Municipal/Industrial Strategy for Abatement (MISA) aimed at controlling 
municipal and industrial discharges into surface waters. Regulations are being 
developed to control not just the concentration of contaminants, but also the 
total quantity of pollutants that can be emitted into surface waters. In addition, 
a number of municipalities, including Metro Toronto, have passed by-laws to 
regulate industrial discharges into the sewer system. 

The provincial Health Protection and Promotion Act empowers a medical 
officer of health to monitor and protect against threats to public health from 
any source, including water. Under this legislation, the MOH for any region (or 
local municipality in Metro) has the power to warn residents against swimming 
in polluted waters. 
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The provincial Lakes and Rivers Improvement Act was originally enacted 
to control developments that would affect log drives; however, the scope of the 
Act has been expanded to include preservation of the natural amenities of 
Ontario's lakes and rivers and their shores and banks. 

Ontario's Public Lands Act makes it an offence to throw or deposit any sub-
stance on public lands without ministerial consent, a provision that has been 
used to prohibit filling on some shorelines. The legislation also empowers the 
Minister of Natural Resources to sell or lease waterlots. 

There are a number of federal and provincial statutes that touch on various 
aspects of shoreline activity. However, with the possible exception of the 
Fisheries Act, rather than being based on a broader ecosystem approach, they 
are designed to prevent a specific narrow range of activities. Despite the many 
pieces of legislation applicable to managing the shoreline, significant gaps 
remain, such as protection of natural areas, and dealing with cumulative envi-
ronmental effects. Perhaps most serious, there is no co-ordinating mechanism 
to ensure that protecting and regenerating the shoreline are identified as goals 
and addressed by the many governments and agencies that share responsibility. 

Land-Use Regulation 

The Planning Act sets out a framework under which municipalities may adopt 
plans and zoning by-laws, and allow land to be divided into additional lots for 
more intensive uses. 

Official plans are comprehensive documents that contain objectives and 
policies established to provide guidance for development in a municipality, 
having regard to environmental and other matters. There are extensive proce-
dural requirements for public notice and participation before a plan is adopted 
or amended. A municipal plan becomes an official plan after it has been 
approved by the Minister of Municipal Affairs. 

The planning process gives municipalities an opportunity to gather informa-
tion, establish goals, develop options, and implement programs with respect to 
their shorelines. However, few local municipalities along the GTB shoreline, 
with the exception of the City of Toronto, have planned vigorously along the 
shoreline. 

By setting rules regarding uses, heights, and densities, zoning by-laws 
become tools enabling municipalities to regulate specific development pro-
jects. Municipalities tend to amend their zoning by-laws frequently, usually in 
response to specific development proposals. 

The Planning Act allows municipalities to pass zoning by-laws to restrict 
use of land (including that under water), but does not allow them to regulate 
the creation or configuration of land that is newly created, or to prevent 
destruction of natural habitat. By contrast, the Act does contain provisions that 
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allow a municipality to prohibit construction on land that is subject to flooding, 
and to prohibit a pit or quarry. There is an anomaly: if a municipality can regu-
late the removal of land containing sand or gravel, should it not also be able to 
regulate creation of land? 

Each local municipality bordering on the Lake Ontario shoreline has profes-
sional staff who prepare municipal plans and review development applications. 
While plans are prepared periodically and are supposed to be reviewed every 
five years, municipal planners spend most of their time responding to specific 
development proposals, which frequently run counter to the official plan. 
Development proposals are also reviewed by a variety of municipal, special 
purpose, and provincial bodies, each from its own specialized perspective; but 
there is no one to consider the broader view. 

Municipal planning, particularly along the shoreline, tends to be overtaken 
by case-by-case decisions on development. Both interim reports by the Royal 
Commission point out a number of problems with the Planning Act as it affects 
the waterfront, particularly the difficulty experienced in integrating environ-
mental concerns into the land-use planning process. Most recently, the Royal 
Commission published a background report, Planning for Sustainability, which 
addresses these issues in depth. Until the weaknesses in content or application 
of the Planning Act are rectified, or some new planning mechanism is estab-
lished, governments will be preoccupied with plan exemptions and individual 
projects. 

The less known Planning and Development Act, which is another means of 
regulating land use in Ontario, differs from the Planning Act in three ways: it 
enables the provincial government to undertake planning directly; it permits 
planning for an area larger than a single municipality or region; and it allows 
development through a case-by-case permit system rather than as of right in a 
predetermined zone. The Niagara Escarpment Plan and the Parkway Belt Plan 
were both established under this Act. 

There has been criticism about the time it took to establish the plans and 
about their inflexibility on minor amendments. On the other hand, a degree of 
rigidity may be advantageous, and these acts were put in place because the 
standard planning mechanisms were too flexible, and entirely ineffective in 
protecting the natural character of the designated areas. 

Until recently, Ontario had a statute known as the Beach Protection Act, 
which made it illegal to remove sand from the bed, bank, beach, shore or 
waters of any lake, river or stream in Ontario, except under the authority of a 
licence issued under the Act. This legislation was repealed as part of an 
omnibus amendment to regulate the aggregate industry. Several scientists and 
environmental lawyers have suggested that this step ignored the need to protect 
beaches from activities that interfere with the natural transport and deposit of 
sand. 
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Waterlots 

A waterlot may be defined as a parcel of land in the bed of a lake or other 
waterway. The owner of a waterlot has the right to use it, subject to appropriate 
federal and provincial legislation, or to sell it. 

A waterlot does not have to remain under water: the owner may fill it and 
leave it undeveloped or build on it. If it is left unfilled, the waterlot may pro-
vide buffers for private industrial, commercial or residential uses, corridors for 
servicing facilities such as water intake or sewer pipes, or facilities for har-
bours or marinas. 

Even when Ontario was still a colony known as Upper Canada, various par-
ties sought to purchase patents (grants of land) under water from the Crown. In 
the 1830s, Toronto City Council applied for the patent of the waterlots south of 
Front Street, as a response to public concern about use of and access to the 
waterfront. 

In 1854, the City granted part of its newly acquired land to the Grand Trunk 
Railway. During the latter part of the last century, many industries and individ-
uals purchased waterlots along the Toronto waterfront from the Humber to the 
Rouge River. In 1911, numerous waterlots were granted to the newly formed 
Board of Toronto Harbour Commissioners. 

A similar pattern of sales from the provincial Crown to other public and pri-
vate interests occurred west and east of Toronto, although less frequently. In 
recent years, an increase in population and in the value of waterfront land has 
caused a resurgence of interest in waterlots along the GTB shoreline; currently, 
the Etobicoke waterfront has been an area of particularly intense interest. 

In some cases, owners of properties adjacent to publicly owned waterlots 
have illegally filled in Crown land and constructed facilities such as swim-
ming pools, and then tried to purchase an interest in the sites they had 
improved. In other cases, home-owners attempting to protect their lots have 
inadvertently constructed protective structures on Crown land, then attempted 
to purchase them. 

It is estimated that there are approximately 10 waterlots on the shoreline 
from Burlington to Oakville, 21 waterlots along the Mississauga waterfront, 
almost 200 waterlots in Metro, and 18 waterlots along the Durham shoreline 
Some are covered by leases, licences or easements rather than outright grants. 

Provincial policy regarding the creation of additional waterlots has been 
inconsistent over the years: in 1963, the Province announced that all grants of 
Crown lands bordering the Great Lakes were ended pending further study; in 
1978 a moratorium was placed on further transfers of waterlots with private 
uses. Both restrictions were cancelled in 1985, and further commitments were 
made to grant commercially valuable waterlots to private owners along the 
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GTB shoreline, particularly in the Etobicoke area. This lack of policy regard-
ing disposal of Crown waterlots left a great deal to the discretion of the district 
manager of the Ministry of Natural Resources. 

On 17 December 1990, the Minister of the Environment said the govern-
ment would move to halt unnecessary privatization of the shoreline and Crown 
resources such as waterlots. 

Whatever the historical rationale for selling waterlots to private interests, it 
is apparent that such sales are difficult to reconcile with the principles of an 
accessible, open, and connected waterfront. Waterfront land in public owner-
ship should generally remain there; when the provincial or federal governments 
are considering divesting themselves of waterlot properties, they should con-
sider transferring ownership to a local municipality or conservation authority. 
Only when there is a clear offsetting benefit to the public should further sales 
of waterlots even be considered. 

Planning and Approvals 

In theory, preparing official plans to guide land use under the Planning Act 
could anticipate and address many of the shoreline issues raised in this report. 
The planning process should: 

include collection of adequate baseline information; 

recognize resource preservation and environmental protection as well as 
development goals; 

ensure consistent and effective adherence to those identified goals; and 

be well enough co-ordinated to ensure that such inter-regional resources 
as the shoreline are recognized and comprehensively and consistently 
protected. 

However, the current planning practice falls far short of ensuring permanent 
protection for environmentally important areas along the shoreline —or else-
where. As pointed out by the Environmental Assessment Advisory Committee, 
particularly in its Report 38, which deals with the Ganaraska Watershed, basic 
environmental information, particularly that concerning resources and values 
potentially threatened by the cumulative effects of more land use, is often 
unavailable. 

Moreover, environmental protection needs and appropriate limits to devel-
opment are not adequately identified and incorporated into official plans. The 
practice of considering individual projects that do not comply with a plan is 
especially destructive to achieving sound environmental goals. In fact, the cur-
rent process of approving individual projects — which are almost invariably 
for more intensive land uses — means they are evaluated on a case-by-case 
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basis. Although comments are sought from authorities in various agencies, 
including those with environmental responsibilities, they focus on technical 
matters and agency-specific concerns, rather than on broader environmental 
needs. 

Rather than setting comprehensive policy goals, environmental regulation 
has emphasized the reduction or elimination of particular pollutants. 
Environmental protection legislation concentrates on abating the worst pollu-
tion stresses, such as those caused by heavy industry. Environmental assess-
ment was originally developed as a technical and scientific process for describ-
ing the effects on the environment of a single project or activity. 

Unlike land-use plans, assessments are prepared by proponents or develop-
ers of a single project who submit them to regulatory agencies. They rarely 
contain a comprehensive overview of other activities in the area and the cumu-
lative environmental effects they cause. 

Consider the approval process as actually applied to existing lakefills along 
the GTB shoreline. 

The only approval obtained for Promenade Park in Mississagua was a 
licence issued by Transport Canada under the Navigable Waters Protection 
Act. Bluffer's Park in Scarborough was originally accepted by Transport 
Canada and MNR and amendments were approved by municipal councils. No 
formal approvals under planning or environmental legislation were sought or 
granted. Colonel Samuel Smith Waterfront Area, a MTRCA project, was sub-
ject to environmental assessment, but, as built, it does not conform to the 
undertaking described to the EAB. St. Mary's Cement, a private company, has 
made application to acquire additional waterlots and for permits under the 
Lakes and Rivers Improvement Act, the Navigable Waters Protection Act, and 
the Fisheries Act. The criteria for approval under most of these statutes are 
unclear, which makes it difficult to measure individual projects against pub-
licly stated objectives. 

The major gap in the provincial approvals process is the lack of a compre-
hensive integrated plan that would serve as a reference point for considering 
individual projects and help to measure the cumulative effects of other projects. 

Although land-use planning and environmental assessment are important 
tools in protecting the environment, neither is ideally suited to protect, manage, 
and enhance the shoreline. An ecosystem planning process is needed to recon-
cile use of shoreline areas with the conditions necessary to promote and protect 
ecosystem health — now and in the future. 
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Other Jurisdictions 

Increases in population, wealth, mobility, and leisure have increased conflicts 
over shoreline use and alteration elsewhere in Canada and in the United States. 
Here is a brief overview of some of those most relevant to the concerns of this 
Work Group. 

Fraser River Estuary Management Plan 

Approximately 60 agencies, including two harbour commissions and six Indian 
bands, are involved in managing the Fraser River Estuary, on the outskirts of 
Greater Vancouver. 

In 1985, the Fraser River Estuary Management Program (FREMP) was cre-
ated by federal-provincial agreement in order to create a balance between eco-
nomic activities and environmental concerns. FREMP consists of a small sec-
retariat that co-ordinates the various agencies; a management committee of six 
agencies; and approximately 26 members at large. 

It has categorized every area of the estuary according to its value as natural 
habitat. Large areas — those best for fish, birds, and animals — have been 
classed "red": they may not be developed at all. Areas of limited value for fish 
or wildlife are designated "orange": they may be developed if offsetting habitat 
improvements are made by developers. The remaining areas, with little or no 
habitat value, are available for development. 

FREMP has also established an Environmental Review Committee to check 
all development proposals against the area designations, recommend action to 
regulatory bodies, and co-ordinate all necessary paperwork. This process is 
faster, more efficient, and more effective in protecting valuable habitat than the 
previous method, in which the developer went from one agency to another, 
seeking approvals. 

Lakefill Control in the Atlantic Provinces 

Several of Canada's Atlantic provinces deal with the issue of lakefill; for 
example, the Nova Scotia Environmental Control Council usually prohibits 
infilling, particularly if it deems loss to the watercourse to be greater than any 
public gain. 

All applications to infill or alter wetland in Prince Edward Island are 
referred to the Watercourse Alteration Review Committee, and are generally 
not permitted unless they are considered in the public interest. 

In Newfoundland, infilling for the public sector is permitted, provided no 
other reasonable alternative is available and the land will remain public 
property. 
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The Great Lakes: An American Perspective 

The Royal Commission contracted with the Lake Michigan Federation, a citi-
zens' group interested in lake protection, to review legislation and regulations 
pertaining to lakefill in the Great Lakes. 

According to the Federation's report, the use of lakefill in the U.S. is regu-
lated by a variety of federal, state, and local laws, as well as by common-law 
principles, as interpreted by the judiciary. While the multi-jurisdictional 
approach is similar to that in Ontario, there are a number of initiatives and 
standards worth examining. 

Perhaps most significant is the Coastal Zone Management Act (CZMA), a 
federal statute that encourages states to adopt coastal zone management plans 
designed to preserve, protect, restore or enhance coastal zone resources, and to 
foster the wise use of coastal lands and water resources. 

The U.S. Secretary of Commerce makes grants to states that meet the legis-
lation's minimum standards, which include: 

identifying boundaries of the coastal zone subject to the program; 

defining permissible land and water uses within the coastal zone; 

defining and making an inventory of areas of particular concern within 
the coastal zone; 

setting out the means by which the state proposes to control land and 
water uses in the coastal zone; 

describing the organization or organizations responsible for 
implementing the program; 

describing the process that will be used to plan for protecting, and ensur-
ing access to, public beaches and other public coastal areas of special 
value; 

explaining how the state will deal with energy facilities that may be 
located in, or may significantly affect, the coastal zone; and 

describing the processes used to assess the effects of shoreline erosion, 
evaluate ways of controlling such erosion, and restoring eroded areas. 

As well as encouraging adoption of comprehensive shoreline plans based on 
ecological principles, there are standards for approving individual shoreline 
projects. The Clean Water Act authorizes the Army Corps of Engineers to issue 
permits allowing the discharge of dredged or fill material into U.S. waters. The 
Corps must take three factors into account: state water quality standards (which 
vary); the environmental impact of the proposed fill; and the public interest 
review standard. The latter requires the Corps to balance the expected benefits 
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of a project against reasonably foreseeable problems, including any cumulative 
impact on the environment. Among the factors to be considered are conse-
quences to the economy, conservation, aesthetics, wetlands, historic properties, 
fish and wildlife, water quality, water supply and conservation, navigation, and 
the general public welfare. 

Environmental impact is measured according to guidelines that dredged and 
fill materials should not be discharged into the aquatic environment unless the 
proponent can demonstrate to the Corps of Engineers that the discharge will 
not have an unacceptably adverse impact on: 

human health and welfare; 

aquatic life; and 

wildlife that is dependent on the aquatic environment, or on the diversity, 
productivity, and stability of the aquatic habitat, either individually or in 
combination with another known or probable impact from other 
activities affecting that environment. 

Several states bordering on the Great Lakes have established comprehensive 
policies on shoreline alteration and lakefill. 

New York State has passed a Water Revitalization and Coastal Resources 
Act that conforms to the federal government's CZMA. The CZMA is designed 
to co-ordinate all federal, state, and local coastal zone activities, and to encour-
age local governments to adopt local Waterfront Revitalization Plans; these are 
detailed land-use plans that set out local waterfront objectives and policies. 

Lakefill may be allowed when it is intended for water-dependent purposes 
that would not be out of character for the specific location and would not have 
unacceptable environmental consequences. However, state policy prohibits 
such projects as fill if they would destroy or significantly impair coastal fish 
and wildlife habitats. 

Michigan also complies with the CZMA, regulating development through 
the Great Lakes Submerged Lands Act (GLSLA), the Goemaere-Anderson 
Wetland Protection Act, and the public trust doctrine, which states that 
unpatented submerged lands are to be held by the state in trust for the public at 
large. Under the GLSLA, Michigan cannot issue a permit for a proposed fill 
unless adverse effects are minimal or will be mitigated, or in cases where there 
are no reasonable and prudent alternatives. 

The overall effect of these laws and doctrines is to prohibit all fill activity in 
Michigan's Great Lakes, except for those associated with shore protection or 
harbour development. 

Illinois relies heavily on the public trust doctrine to regulate shoreline alter-
ation and lakefilling. In applying the doctrine, Illinois allows lakefilling for 
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public but not for private benefit, as long as it does not significantly impair the 
public's right to navigate and fish. The courts are quite willing to review lake-
fill decisions on behalf of interested citizens. 

U.S. Pacific Coast 

Several U.S. jurisdictions outside the Great Lakes area have adopted progres-
sive measures to protect and enhance their shorelines. For example, under the 
Shoreline Management Act of 1971, the State of Washington requires local 
governments to prepare master programs containing environmental inventories 
and long-term plans; the plans cover the natural, rural, urban, and heritage 
environments. 

The San Francisco Bay Conservation and Development Commission 
includes representatives from each of the 13 counties and cities located on the 
bay, as well as state appointees and citizen representatives. The objectives of 
the Commission are to protect the bay as a great natural resource for the benefit 
of present and future generations and to develop it and its shoreline to their 
highest potential, with a minimum of filling. A number of features of the San 
Francisco Bay Commission may be applicable to the GTB shoreline: 

many interests are represented on it, but none dominates the 
Commission; 

it controls planning, zoning, and fill in the waters of the bay, the lands 
beneath the bay, the tidal zone, and a 30-metre (33-yard) strip of land 
above the high tide mark; and 

the geographic area covered by the Commission is large enough to 
involve regional issues but small enough to engender public understand-
ing and support, which the Commission encourages and nurtures. 

Conclusions 

Each of the Canadian and U.S. jurisdictions referred to above approaches 
shoreline regeneration in a slightly different way, but there are some important 
common threads amongst them: 

Authority to deal with shoreline issues is set out clearly, either in legisla-
tion or through the court's interpretation of the common law. 

The government of the state, province or bioregion (in the case of the 
Fraser River Estuary) has shown leadership in dealing with the problem. 

Shoreline planning is undertaken on a broad regional basis, rather than 
being narrowly municipal; moreover, the process involves local munici-
palities and agencies, rather than imposing after-the-fact decisions. 
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In most cases, there are overall policies or plans as well as standards 
against which individual initiatives can be measured. 

Many of the jurisdictions have established co-ordinating forums or 
mechanisms to bring numerous agencies to the same table. 

Legislation focuses directly on the issue of shoreline regeneration, as 
well as on the related issues of land-use planning and water quality. 

Public input is encouraged in establishing and enforcing policies, plans, 
practices, and use of technologies in shoreline regeneration. 

Summary 

The Work Group has reviewed the regulatory framework, as it exists in mid-
1991, for the Greater Toronto Bioregion shoreline. The laws, regulations, and 
guidelines governing the shoreline are complex and show significant gaps and 
a notable lack of co-ordination. There are a variety of federal, provincial, and 
municipal initiatives under way to improve the situation. However, there are 
four issues that require fundamental re-examination rather than minor tinker-
ing: 

fragmented jurisdiction; 

lack of planning co-ordination; 

an inconsistent and ineffective approvals process; and 

inconsistent public consultation. 

Numerous government agencies, ministries, and departments approve indi-
vidual projects on the GTB shoreline, according to narrow technical mandates. 
Missing is a co-ordinated approach, and a clear commitment to shoreline 
regeneration, based on a comprehensive and coherent plan — one that would 
provide a standard to evaluate individual projects. 
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CHAPTER 4 

OPTIONS AND 
RECOMMENDATIONS 



In Chapter 2, the Work Group discussed a variety of factors that contribute to 
the degradation of the Greater Toronto Bioregion shoreline. Water contamina-
tion, habitat destruction, obstruction of littoral drift, erosion, and beach closures 
are all too common, and stand in the way of shoreline regeneration. Despite the 
plethora of laws and regulations outlined in Chapter 3, some damaging projects 
seem to go ahead, and further degradation — rather than regeneration — is the 
likely result. 

Chapter 3 identified the need for a clear commitment to regeneration and a 
comprehensive plan for the GTB shoreline. Such a plan would address the root 
causes of damage to the shore environment, including fragmented jurisdiction, 
lack of planning co-ordination, an inadequate approvals process, and failure to 
consider cumulative effects. 

This raises several questions, including: 

Who should lead in developing the plan? 

What might such a plan look like? 

How would the plan relate to existing plans? 

Clearly, the governments of Canada and Ontario have the authority and 
responsibility to deal with these issues. Therefore, it is logical that they should 
lead and co-ordinate the initiatives needed to deal with these complex matters, 
which have an impact on the GTB and beyond. However, municipal and 
regional governments and agencies also have important roles to play because 
they are closer to local situations, problems, and opportunities. On the other 
hand, no one municipality is in a position to take the lead because of limited 
authority, and the natural orientation to local concerns. 

Recommendation 

The governments of Canada and Ontario should adopt as a goal the 
regeneration of the shoreline of the Greater Toronto Bioregion, based on 
an ecosystem approach and emphasizing: 

protection of remaining natural areas; 

rehabilitation of degraded areas; and 

consideration of cumulative effects in future shoreline development pro-
posals. 

Recommendation 

In order to achieve this goal, the governments of Canada and Ontario, 
in consultation with municipalities, regions, relevant agencies, and the 
public, should develop an integrated plan for the GTB shoreline. 
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There are already many municipal, regional, and conservation authority 
plans in the GTB. They have not led to regeneration of the shoreline because 
they are fragmented and focused solely on local concerns. What is needed now 
is a framework, a "GTB Shoreline Plan" to guide and co-ordinate the local 
plans, to provide integrated planning and approval practices and a coherent set 
of goals and objectives. As a first step, existing laws and regulations, such as 
the Fisheries Act, should be applied vigorously, and planning should be co-
ordinated across the GTB. Furthermore, there is a need for a broader perspec-
tive, and a vision of the healthier, cleaner, greener, more diverse, and more 
accessible waterfront that is possible. 

Boundaries of the Shoreline Plan 

In determining the boundaries for the proposed shoreline plan, an ecosystem 
approach would suggest that the littoral cell, which extends from Whitby to 
Burlington, might define logical limits. Such a definition would enclose the 
natural movement of littoral sand and have a natural system rationale. 
However, the major consideration is the development pressures in this segment 
of the shore which are threatening the natural areas that remain. In fact, there 
are enormous potential benefits in providing a regenerated shoreline to the mil-
lions of inhabitants of the densely packed Metropolitan area. 

The width of the special planning area could be roughly defined as the lit-
toral zone of the lake, including the estuaries of rivers and streams. More study 
and consultation will be required to determine the appropriate amount of land 
included. It is likely that either an arbitrary margin, of perhaps 1,000 metres 
(1,100 yards), or several narrow bands, parallel to the shore, would define the 
landside zone for the purposes of the plan. 

Recommendation 

The governments of Canada and Ontario should determine the plan's 
geographic boundaries, recognizing the area's links with watersheds. 

The plan's boundaries should be based on a rational ecosystem 
approach, and the senior governments should include all municipalities 
in the plan area, without exception, to ensure that the plan is effective. 

Characteristics of the Shoreline Plan 

Given the purpose of the framework — to co-ordinate and guide local plans 
and activities in order to regenerate the shoreline of the Greater Toronto 
Bioregion — the Work Group believes the Shoreline Plan should include cer-
tain important elements: 

principles, goals, and objectives (environmental, social, economic); 
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clear identification of zones for protecting the natural environment (e.g., 
maps marked in red for most restricted areas, orange where special mea-
sures or care is needed, green for areas with the greatest flexibility); 

clearly defined approval and control processes that include: 

"one wicket" applications for projects; 

defined standards and codes; 

limits on periods for comments; 

public input; and 

enforcement mechanisms. 

The agency that would co-ordinate the development of the plan should also 
be responsible for implementing, interpreting, and communicating it. In order 
to carry out its mandate, this agency — which could be new or an existing 
body with new powers — should have: 

adequate human and financial resources; 

access to studies and data; 

sufficient means of persuasion and, if necessary, enforcement to ensure 
compliance; 

pre-emptive power, to stop work if necessary, before natural resources 
are destroyed; and 

no role as a developer or operator of facilities. 

The planning process will be a very important element of the plan. The 
responsible agency should take a consultative approach to developing plans, 
goals, and objectives. Flexibility will be needed to accommodate the different 
communities involved and the varied opportunities. There should be a periodic 
plan review, perhaps every five years, to evaluate its effectiveness, and ensured 
continued relevance to the needs of the communities it serves. 

The plan could be developed and implemented in several different ways, 
some of which are discussed, along with their advantages and disadvantages, in 
Chapter 5. The final plan would be a clear guide for developers as to rules and 
expectations, and a standard for administrators to measure proposals. 
Ultimately the land-use elements of the plan should be reflected in municipal, 
regional, and authority plans; shoreline restoration or protection projects 
should be built into the budgets of appropriate ministries and agencies. 

Chapter 2 raised many issues related to shoreline regeneration, all of which 
will influence the proposed plan in some way. The following is a discussion of 
the substance of the issues, in broad categories, parallelling those in Chapter 2: 
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shoreline modification, waste disposal, water and sediment quality, habitat, and 
quality of life. 

Shoreline Modification 

Shoreline modification — including lakefilling, erosion control, dredging to 
maintain navigable waters, marsh filling, and construction of jetties, piers, and 
groynes — has been taking place on the GTB waterfront for more than a cen-
tury. Concerns about lakefilling have raised a number of questions including: 

Can lakefill be carried out without introducing contaminated material to 
the lake? 

Can lakefill be designed and constructed to have a neutral or positive 
impact on the ecosystem? 

Should lakefilling be permitted, and, if so, where, under what terms and 
conditions? 

The ability to carry out lakefilling without contamination depends on 
whether materials can be contained, and whether fill materials can be restricted 
to those that are harmless to the ecosystem. (The latter is addressed in the sec-
tion of this chapter devoted to waste.) 

As discussed earlier, the Work Group has concluded that a great deal of 
lakefilling expertise exists, both locally and internationally. Structures could be 
built to withstand a wide variety of storm conditions, providing lake levels 
remained within a comparatively narrow range, and the know-how exists to 
create structures which will greatly reduce the amount of fill released to the 
water column. 

The lack of any design criteria, coastal engineering construction code, engi-
neering standards, or effective enforcement mechanism to ensure that struc-
tures are built and maintained properly are reasons for serious concern. For 
example, the amount of turbidity and suspended solids released from lakefill-
ing can be dramatically reduced by depositing soft fill in enclosed cells, behind 
a hard protective barrier. 

Furthermore, the lack of standards permits dumping loose fill into the 
waves under storm conditions. This practice leads to considerable fill loss, silt-
ing, and turbidity. On the Leslie Street Spit, debris and timbers have been 
dumped at the fill face and released into the harbour, where the wood becomes 
a hazard for small craft. 

Recommendation 

Guidelines and construction codes for lakefilling or shoreline modifica-

tion should be developed, and an effective monitoring and enforcement 
mechanism should be established. 
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Lakefilling Policy Options 

Lakefilling — the practice of using deposits of fill material to create land from 
wetlands and the littoral zone — has various benefits as well as drawbacks that 
have been described earlier. Some individuals and groups have advocated an 
absolute ban, while others are promoting greatly expanded activity. 

It is clear that the Province should take the lead in lakefilling policy because 
it has the broad responsibility for planning in the GTB, as well as the main 
instruments of authority including the Environmental Protection Act and, 
through the Canada-Ontario Agreement, administration of the Fisheries Act. 
From a policy point of view, the Province has three options: 

Leave lakefilling to local and municipal control. 

Ban all lakefilling except dredging for navigational purposes. 

Restrict it according to set criteria and conditions. 

The following is a brief assessment of these three alternative approaches. 

Local Option 

Permitting local governments to control lakefilling presents several serious 
problems. The approach would be highly inconsistent, would be decided with-
out much regard for neighbouring municipalities, and would evolve without 
regard for provincial objectives such as habitat protection, access, or the best 
use of unusual resources like marshes or estuaries. These problems could be 
partially offset if the Province imposed standards on local and regional plans. 

However, there is no assurance that the federal government would give up 
its legal rights and responsibilities (such as those under the Fisheries Act) and 
agree to this approach. Similarly, it is doubtful that the Province could ignore 
its responsibilities under various provincial statutes. Finally, municipal control 
would make provincial standards, consideration of cumulative effects, and an 
ecosystem approach very difficult. 

Absolute Ban on Lakefilling 

Before discussing the criteria and conditions for restricted lakefilling, it is use-
ful to consider the pros and cons of an absolute ban, a measure that has been 
advocated by those who are concerned for a variety of reasons, including: the 
introduction of additional toxic material to the water, objections to public dol-
lars being used for private benefit, concern about the long-term public good of 
such measures, and doubts about the ability of those responsible to control the 
effects and deliver the promised benefits of lakefilling. 
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It should be noted that even a total ban would have to provide for mainte-
nance of existing structures, which require regular replacement of materials 
dislodged or eroded by wave action. 

If a ban were imposed, material now used in fill would have to be deposited 
elsewhere and would lead to increased direct costs: for example, using 1991 
rates, the volume that went to lakefills in 1989 would cost an additional $18 
million to transport and $225 million in tipping fees if it were deposited in 
licensed sanitary landfills. 

Alternatively, additional disposal sites and uses could be found, but would 
have environmental and social consequences, including additional truck traffic 
and energy consumption as a result of the greater distances from sources, and 
increased costs of constructing offices, factories, and housing. On the other 
hand higher disposal costs and more difficult disposal would likely result in 
changes to building design to reduce excavation, and more waste would be 
used for landscaping; recycling of concrete, bricks, and asphalt would increase. 

A total ban on lakefilling, including that completed with genuinely harmless 
fill, would result in the loss of some shoreline developments, residential as well 
as commercial and related economic activity and certain public amenities; 
pathways, parks, and other forms of public access would be too expensive or 
would not be possible on existing land. 

Restricted Lakefilling 

This option would allow lakefilling under some circumstances, in certain 
places, using a restricted range of materials, in those cases where a clear public 
benefit would result. For discussion, the following are proposed as criteria for 
the kind of lakefilling that could be approved; it would: 

have significant net benefit for the public; 

conform to an integrated shoreline plan (such as the GTB Shoreline Plan 
proposed in this report); 

pose no unacceptable risk; 

maintain or enhance the health of the environment and the general 
public; the quality of life; and the regional or national economy; and 

have adequate resources to ensure delivery of projected benefits. 

The following is a brief discussion of the criteria proposed under a policy of 
restricted lakefilling. 

Significant Public Benefit 

Lakefilling carries risks as well as opportunities. When there is any miscalcula-
tion in carrying out a fill, the consequences are borne by the public, who own 
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most of the land beneath the lake as well as much of the shore. Therefore, it is 
reasonable to expect that the preponderance of benefits from shoreline modifi-
cations should accrue to the public — and this is doubly true when taxpayers 
foot the bill for most of the cost of modifications. For example, if land is to be 
added by lakefill, it is reasonable to insist that all or most of the addition will 
be for public uses. In this way access, habitat, sewage treatment or some other 
public benefit is provided. 

Conforming to an Integrated Plan 

Under the proposed GTB Shoreline Plan, any contemplated project involving 
lakefill would be measured against the goals of the plan. Second, each location 
would be compared with the plan restrictions. Third, the nature of the proposal 
would be compared with any criteria (such as coastal engineering standards) 
adopted as part of the plan. Fourth, any incremental stresses on the shoreline 
system likely to be introduced by the project would be considered in compari-
son with, a "stress budget" maintained as part of the cumulative effects assess-
ment in the total plan. The object would be to ensure that any project did not 
exceed incremental damage limits to the carrying capacity of the shore. 

Recommendation 

All new projects should be subject to the proposed integrated shoreline 
plan for the Greater Toronto Bioregion. It would assess the carrying 
capacity of the shore for additional lakefill projects and, should these be 
acceptable, would designate the most beneficial locations; exceptions 
would be by plan amendment. 

Acceptable Risk 

Many shoreline projects have had unforecast consequences. Stone hooking, the 
19th-century practice of removing nearshore stones for use in building and bal-
last, resulted in loss of shoreline protection; moreover, it accelerated erosion 
and loss of valuable fish habitat. Protection of a stormwater outfall led to accel-
erated erosion of the Scarborough Bluffs, loss of property, and threats to the 
stability of dwellings. Lakefill at Humber Bay and Bluffer's Park trapped pol-
luted waters in embayments. Given these unfortunate consequences, the public 
has good reason to be sceptical of proposals for shoreline modification, and to 
question the risks involved. 

Therefore, it is necessary to consider the risk in any project, based on a 
proper assessment of a variety of factors, including: 

coastal dynamics, and the range of water levels; 

the impact of severe storms; 

the impact on aquatic and terrestrial habitat; 
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the quality of the materials employed, including fill; 

effectiveness of the control and monitoring system to assure that both fill 
and construction standards are met consistently. 

This risk assessment should be a standard part of any environmental assess-
ment of a project and criteria for such an assessment should be a component of 
the Shoreline Plan. 

Recommendation 

Siting and design of any new facilities should take into consideration 
coastal dynamics, habitat enhancement, bypassing of sand if appropri-
ate, embayments, the potential for concentration of contaminated sedi-
ments, and the proper dispersion of effluent from rivers and ouffalls. Such 
projects should be subject to environmental assessment, including 
assessment of cumulative effects. 

Maintaining/Improving Health and Environment 

These criteria are meant to underscore the principle that no project should sig-
nificantly degrade public health, the natural environment, the economy or the 
quality of life in the region. This would mean, for example, that a condo-
minium development that would provide housing and economic benefits but 
lead to loss of fish habitat should not be permitted, or must include satisfactory 
offsetting habitat benefits. 

Adequate Assurance of Projected Benefits 

The public has reason to be wary, and to insist on adequate assurances that pro-
ponents have the ability and resources to deliver the promised benefits of a 
project; it also wants adequate mechanisms to ensure they do. For example, the 
1980 presentation concerning Colonel Samuel Smith Waterfront Area 
promised many attractive public amenities that, nearing completion, have not 
been built and for which there is no budget to build. Only a private yacht basin 
with parking and winter boat storage, and a narrow public promenade, will be 
in place after the expenditure of $7 million of public money. 

Recommendation 

An effective mechanism should be put in place to monitor and control 
major projects; sanctions should be applied when the completed pro-
ject does not correspond to what was promised. 

Recommendation 

Private facilities using lakefill structures should pay an appropriate share 
of capital and maintenance costs to ensure that demand is not artifi- 
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cially stimulated by subsidy and taxpayers are not offended by the use 
of their money for private benefit. 

Having considered the options for lakefilling, and conditions under which 
future projects would be compatible with shoreline regeneration, we think it is 
necessary to address a second important element of shoreline modification: ero-
sion control, the various measures designed to stop shoreline erosion. The fol-
lowing is a discussion of policy options available to the provincial government. 

Shoreline,Erosion Control Policy Options 

Shoreline armouring and erosion control are widespread and ongoing; the 
current approach is a mixture of private efforts and public projects under-
taken as budgets and political pressure permit. Some work is part of each 
regional conservation authority's responsibilities. In general, there appears to 
be a lack of understanding of the cumulative impact on the environment of 
armouring the shoreline, of different construction styles and their effective-
ness. There is the appearance of doing something about erosion, but long-
term efficacy is uncertain. 

Many shoreline property owners expect public assistance in protecting their 
shorelines because they regard rapid erosion and storm action as natural disas-
ters. Others see erosion of their property as accelerated by upshore activities 
conducted or permitted by government — such as groynes, piers, lakefill mari-
nas, and bluff armouring. 

Houses in danger as shore erodes away 
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There are several policy options for erosion control: 

Continue the status quo. 

Impose an absolute ban on future erosion control measures on public 
shoreline or waterlots, whether or not hazard lands are purchased with 
public funds. 

Impose a moratorium on new projects, with exemptions for emergency 
or hazardous situations, until the integrated Shoreline Plan is completed. 
Thereafter, only projects that conform with the plan would be approved. 

Status Quo 

The status quo option has serious weaknesses because it fails to consider the 
cumulative effect of many separate unco-ordinated erosion control projects. 
Habitat is changed or degraded without compensation, and downshore effects 
such as erosion are not always predicted or taken into account. Most serious is 
the tendency of various levels of government to make themselves vulnerable to 
demands for ad hoc expenditures of public money with private benefits and 
dubious long-term effectiveness. 

A similar problem has been addressed by conservation authorities in their 
flood plain management strategies. Public monies expended for protection of 
private land have been controlled by developing a defensible hazard land pol-
icy, making it known to the public, and integrating it into the local planning 
and approval process. 

Shoreline protection near South Marine Drive 
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Absolute Ban 

Before considering a moratorium, it is useful to look at the consequences of an 
absolute ban on shoreline erosion control. It would leave no room for judging 
individual situations, although it is likely that circumstances will occur where 
erosion control measures can protect valuable public or private property at 
modest cost with no significant damage to the environment. While a ban might 
stop ad hoc measures, there is no evidence that it is necessary. Moreover, if it 
were adopted, an absolute ban would probably require an expensive program 
of hazard land acquisition and expropriation. 

A Moratorium 

A moratorium on new erosion control measures, pending an integrated 
shoreline plan and classification of sections of the shore, offers attractive possi-
bilities and flexibility. However, planning and management should embrace 
more than hazard conditions. They should also include habitat protection and 
restoration, beaches, recreation opportunities, economic development, public 
access, and the dynamics of coastal processes. 

The result of a review should be a classification system for each section of 
shore, including a rationale for defining sections where erosion control should 
be prohibited or limited. However certain degrees of erosion control could be 
permitted, actively supported and encouraged in appropriate places. A policy 
for hazard land acquisition and disposition of the land created by erosion con-
trol and lakefilling would be an element in the GTB Shoreline Plan, as would 
public benefit goals such as access, habitat enhancement, and protection of 
scenic views. 

Conclusions Regarding Erosion Control 

Equipped with an ecosystem-based policy and a shoreline plan, governments 
would be much better able to manage and control expenditures, reduce emer-
gency demands, improve the effectiveness of monies spent, and achieve a 
healthier shoreline for both public and private use. 

Waste Disposal 

Lakefilling was traditionally looked on as an inexpensive and convenient 
means of disposing of wastes. In recent years, concern about pollution in the 
lake has led to restrictions on what is acceptable for open water disposal. In 
Metro Toronto, the conservation authority operates a fill quality control pro-
gram under a letter of authority from MOE. 

In this section, the Work Group addresses two major issues: 

What can be done to ensure that materials used for lakefill are harmless? 
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What should be done with any materials diverted from lakefill? 

Harmless Materials for Lakefill 

Ensuring that only harmless materials are placed in the lake requires first a 
sound scientifically based classification system, and second, effective quality 
control. The subject of classification is addressed later in this chapter under 
Water and Sediment Quality. 

Once material has been classified as appropriate for lakefill disposal, it is 
important to design an effective management system that includes control, 
monitoring, and enforcement arrangements. 

The primary pollution issues are the actions necessary to make the lakefill 
quality control program 100-per-cent efficient and to ensure an adequate pro-
gram outside Metro Toronto. At present, the program is administered by 
MTRCA, which has shown commendable initiative in getting it under way, and 
has systematically improved its operation. MTRCA has several handicaps, 
however: it lacks legislative powers of enforcement, operates only in Metro, 
and has a conflict of interest as both proponent and regulator of lakefill. 
Further, it is being asked to regulate an independent federal agency, the Board 
of Toronto Harbour Commissioners. The Ministry of the Environment is in a 
better position to fulfil this role, and should be given the necessary resources to 
do so. 

Recommendation 

Administration of the Improved Lakefill Quality Control Program should 
be transferred from MTRCA to MOE, which should be granted the 
resources necessary to carry out the program. A Certificate of Approval 
should be required for all major lakefills, under the Environmental 
Protection Act. 

Recommendation 

A system requiring manifests for transportation of excavated soil should 
be developed to ensure that soils go only to the approved disposal site. 

Dealing with Materials Diverted from Lakefill 

Some opponents of lakefill have advocated an absolute ban. Others have sup-
ported the imposition of more stringent guidelines for sediment. Both propos-
als would result in a very large volume of material diverted from lakefill. 
Application of MOE's draft guidelines for sediment quality would mean half 
the materials now being taken to lakefill would no longer qualify; in fact, the 
average annual volume diverted would be: under an absolute ban, 711,000 
cubic metres (930,000 cubic yards); under new guidelines, 355,000 cubic 
metres (465,000 cubic yards). 
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Dealing with this diversion should take the classic "3Rs" approach: reduce, 
re-use, recycle (and arrange appropriate disposal for the residual). The follow-
ing is a brief comment on the opportunities for each. 

Reduce 

Deep foundations in the city core are the source of a large quantity of fill for 
disposal; excavating is required because of the desire for extensive under-
ground uses including parking downtown. Options for reducing this fundamen-
tal cause of fill include: 

reducing the requirement for underground parking (which will increase 
the need for public transit); 

increasing above-ground parking (with certain aesthetic, safety and eco-
nomic consequences); and 

lowering densities in the city core and distributing office development to 
suburban areas. 

These options would require extensive study because of their planning, 
environmental, and economic implications. 

Many construction practices require removal of large quantities of material 
for water and sewer pipe repair and installation; therefore, new construction 
methods, such as trenchless technology (which allows installation of under-
ground services with less excavation of material), which have been used in 
Japan and Europe, are being adapted for Canadian needs. However, few of 
these measures will be implemented as long as lakefill is available as an inex-
pensive disposal option. 

Re-Use and Recycle 

Large quantities of construction material will still remain to be re-used, recy-
cled or disposed. Contaminated materials must be separated before the remain-
ing matter can be re-used or recycled. The major limitations on that process are 
technology, cost, and lack of precision in regulatory standards classifying 
wastes. The objective, however, is to maximize the efficiency of separating 
contaminated soils that must be disposed of in approved solid or hazardous 
waste sites. Doing this both reduces cost to the generator (depending on incre-
mental cost of the separation process) and achieves the social objective of 
reducing need for approved landfill or other disposal sites. 

Any steps taken to improve technologies in Ontario for constructing or test-
ing and separating contaminated soils are in keeping with a green industries 
strategy and are likely to provide trade opportunities that are a benefit to the 
Ontario economy. 

161 



In considering recycling, there is a small market for used bricks. Limiting 
factors are the cost of transporting material and purchasers' concern that they 
may not be completely clean. There are a large number of potential uses for 
clean, excavated materials, including noise berms, park landscaping, and golf 
courses. None of these alternatives represents a large annual quantity, or would 
begin to deal with the sheer volume of material normally sent to lakefill. 

Recycling construction wastes is a relatively new element in the building 
industry: at present, primary opportunities are in crushing concrete for use in 
roadbeds and road fill. This approach has been carried out successfully at 
demolition sites near the Railway Lands. It must be remembered however, that 
concrete wastes are a small portion of the total volume, and are important in 
replacing the hard veneer on existing lakefills. 

Chapter 2 dealt with the need to look on construction wastes as a resource. 
The potential exists to re-use excavation material to alter and improve the 
grade level of substantial areas of the downtown industrial area of Toronto cur-
rently subject to redevelopment. Ataratiri, the Industrial East Bayfront, the 
Railway Lands, and parts of the Garrison Common in and around Exhibition 
Park have the potential to employ millions of cubic metres of construction 
wastes, to raise low areas, create noise barriers, and carry out other useful pro-
jects. One of the advantages of such initiatives is the proximity of the receiving 
locations to the excavation sites. More work would be necessary to evaluate 
the suitability of the material and its value in redevelopment. 

Recommendation 

Studies should be undertaken to evaluate the feasibility of employing 
material excavated in the downtown core to alter the elevations of the 
nearby areas currently under consideration for redevelopment. 

Alternate Disposal 

Contaminated materials must continue to be sent to approved solid or haz-
ardous waste disposal sites. Some are sent there now, not because of regulatory 
requirements but as a matter of convenience, and at added cost to the generator. 
While some material is required for daily cover, it is likely that large volumes 
will be actively discouraged at landfills because of the scarcity of capacity. 

MOE is studying disposal of lakefill materials. In January 1990, it created 
the Materials Policy Committee to consider the fact that Regulation 309 of the 
Environmental Protection Act has only two categories of material: inert fill and 
waste. 

The current definition of inert fill is so restrictive that virtually all fill is 
legally considered a waste and must be disposed of in rapidly disappearing 
landfill sites. The committee is exploring the possibility of creating a new clas-
sification of waste known as restricted fill, which could not be disposed of in 
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water but could be placed in a disposal site operating under a new category 
limited by certificate to accepting only that kind of waste. Such disposal might 
take place in pits and quarries within an economic hauling distance from Metro 
Toronto, providing it could be done in an environmentally sound manner. (A 
list of pits and quarries by township is included in Chapter 2.) 

Recommendation 

The Work Group recommends that Regulation 309 of the Environmental 
Protection Act be amended to create a new "restricted fill" waste cate-
gory for excavated soil unsuitable for open water disposal, but not 
requiring the control of sanitary landfill. 

Recommendation 

The Group further recommends that a new system be developed by 
MOE to govern excavation of potentially contaminated soils. All excava-
tion projects beyond 100 tonnes (110 tons) would have to be approved 
by the MOE. As part of the approval process, a decision would have to 
be made on managing soil, with priority given to re-use and recycling 
for clean soils. Soils too contaminated for open water disposal would be 
sent to land disposal sites, based on the new restricted fill classification 
set out above. 

Recommendation 

A new restricted fill approval system should be developed for land dis-
posal sites designed to accept slightly contaminated soils. 

Dredging 

The Work Group reviewed dredging in the GTB and found that removal of 
dredge spoils to dry land would substantially increase costs and, unless the 
soils were cleaned, would offer no particular advantage over the current 
arrangement of confined disposal cells. Remediation would be extremely 
expensive at this time, and it would appear that contaminated urban and indus-
trial soils should receive higher priority than dredged spoils. 

The Group was not certain, however, of the adequacy of the approval and 
control mechanism for dredging. 

Recommendation 

The MOE should review dredging approval and compliance programs to 
ensure that dredge spoils do not degrade the water quality of the GTB 
shoreline. 
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Water and Sediment Quality 

Water and sediment quality are related to shoreline regeneration in several 
important ways. Concern about the degraded quality of water and sediment in 
the GTB sets the context for considering shoreline projects, and stimulates the 
demand for improvement. After all, the Great Lakes are the source of water 
that millions use for drinking and bathing. 

One of the most important conclusions arising from the discussion of water 
and sediment quality is that the shoreline receives large volumes of contami-
nants from sources upstream from the GTB shore, including tributaries, sewage 
treatments plants, sewer outfalls, and the Niagara River. Overall water and sed-
iment quality cannot be improved without significant reduction in the contami-
nants from those upstream sources. This means that the Municipal/Industrial 
Strategy for Abatement (MISA), the Remedial Action Plan (RAP), sewage 
treatment plant improvement, combined sewer separation, and other programs 
to reduce contaminant discharges must be made effective if the state of the 
shoreline is to improve. 

The contribution to pollution from shoreline modification arises partly from 
lakefilling with contaminated sediments; in fact, a surprising proportion of 
excavated materials are contaminated. Lakefill practices and subsequent wave 
action result in the dispersal of substantial amounts of fill material. While lake-
fill quality control programs in the Toronto area have tangibly reduced the 
amount of contamination, some fill which exceeds the guidelines slips through 
the system. 

The Work Group regards lakefilling as a discretionary addition of material 
to the lake: there is always a risk that it will be dispersed in the water and there 
is no justification for introducing materials that further degrade water quality. 

A second contribution from shoreline modification arises from the creation 
of embayments that trap contaminated sediments and obstruct the shoreline's 
natural ability to rinse itself. There was a division within the Work Group, with 
some members suggesting that contaminated water and sediments are the real 
problem, and once fixed, the embayments would be an asset. Further, they felt 
that immobilizing the contamination was preferable to having it circulate. 
Others believe the design of shoreline modifications should be changed to min-
imize the problem of embayments, at least until the sources are corrected. 

Sediment Standards 

MOE's sediment guidelines are the basis for the maximum level of any con-
taminant in material considered safe for disposal. The current official guide-
lines for sediments in fill for open water disposal were developed by MOE in 
1976 and measure a very limited number of potential contaminants. In 1990, 
MOE developed The Provincial Sediment Quality Guidelines: Draft based on a 
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much wider range of contaminants, and set limits at levels at which the reac-
tion of bottom-dwelling creatures was "no effect". The Work Group felt that 
these more stringent standards were in keeping with their conviction that noth-
ing that would be harmful should be put into the lake. 

Recommendation 

Theguidelines from MOE's The Provincial Sediment Quality Guidelines: 
Draft of October 1990 should be adopted, and all material accepted for 
lakefill should comply with those standards and the "no effect" levels for 
contaminants. 

Lakefill Quality 

In May 1990, the MOE drafted new guidelines for lakefilling. They are too 
narrow in scope and are already outdated in that they did not incorporate the 
provincial sediment guidelines of October 1990. 

At a minimum, new lakefilling guidelines should consider the impact of 
lakefill projects on aquatic habitat, having regard for the Department of 
Fisheries and Oceans policy of "no net loss of fish habitat". 

Fish Consumption Guidelines 

The MOE issues guidelines for the consumption of fish caught in Lake 
Ontario. Recent studies have suggested that consumption of more than the 
average amount of Great Lakes fish has health consequences. 

Recommendation 

MOE should review its criteria and guidelines to determine whether they 
adequately protect all consumers of Great Lakes fish. 

Habitat, Aquatic and Terrestrial 

Habitat destruction has been a serious consequence of changes and develop-
ment along the GTB shoreline; species variety has decreased, and significant 
changes have taken place in the remaining biota. The shoreline is particularly 
important as habitat because its shallow water, protected areas, beaches, and 
estuarine marshes provide critical breeding and feeding zones and link species 
that reside in a much larger area. In addition, the shoreline is the physical con-
nection between land and water; warm and cold water; forest, meadow, and 
marsh. It is, indeed, a life belt. 

Among previously identified habitat issues are: 

how best to preserve remaining habitat from loss or degradation; 

how to evaluate offers to create habitat; 
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what programs and policies are needed to restore and enhance habitat, 
and where efforts should be concentrated. 

Planning for Habitat 

No one plans for habitat destruction but, to take a euphemism much in vogue 
during the war in the Persian Gulf, there has been "collateral damage" and its 
accumulated effects are becoming very serious indeed. A healthy habitat, on 
the other hand, contributes to five of the Royal Commission's nine principles 
for a better waterfront: that it should be clean, green, connected, diverse, and 
attractive. 

Habitat and the presence of certain species indicate the degree to which the 
environment is clean, while its greenness summarizes a range of natural, 
vibrant elements that help support the biosphere, and are a soothing antidote to 
urban concrete, steel, and glass. The shallow waters of the lakeshore connect 
the tributaries, and the beaches provide the transition from water to land. The 
different forms and colours found in natural habitat make the shoreline more 
attractive and contribute to diversity of species and landscape. 

The current planning process has allowed, and perhaps even encouraged, 
habitat destruction. It is clear that a different approach is needed — one that 
reflects the new priorities and improved understanding of the importance of 
terrestrial and aquatic habitat. Central to that perception is an understanding 
that a great deal of past damage is the result of narrow project-by-project eval-
uation, and failure to consider cumulative effects. In this context, an ecosystem 
approach and an integrated GTB shoreline plan are proposed. 

An ecosystem approach to planning and design requires fundamental 
changes to decision-making and implementation processes. Biological needs 
must be defined so that the impact of proposed alterations to the shoreline can 
be evaluated. Beyond defending what exists, positive measures must be taken 
to make habitat restoration a regional goal and an objective for projects on the 
shore. Without goals and activities to increase and enhance the quantity and 
quality of habitat, both will continue to be lost. 

The proposed GTB Shoreline Plan would be particularly helpful in address-
ing habitat needs. First, the shore is diverse, and the potential for habitat varies 
widely. The plan would permit habitat restoration and enhancement efforts in 
the area offering the best opportunities for it. For example, efforts to stimulate 
habitats for warm-water fish like muskellunge are more likely to succeed if 
locations are chosen along the whole GTB shore, including the Toronto 
Islands, rather than only the exposed Halton shore. Second, the potential of a 
framework plan to consider cumulative effects will help ward off the piecemeal 
loss of existing habitat. 
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Recommendation 

The GTB Shoreline Plan should include explicit goals and objectives to 
protect existing habitat, restore what has been degraded, and enhance 
habitat for native species. 

Preserving Existing Habitat 

Shoreline and river valley wetlands are among Ontario's most important —
and most threatened — habitat. Successive Ontario governments have been 
studying and considering options for many years. While there has been a wet-
lands policy in draft form since 1989, it is urgent that the Province adopt an 
official position on wetlands. 

Recommendation 

The Provincial Draft Wetland Policy Statement should be adopted under 
Section 3 of the Planning Act. 

There is a need to regulate the treatment of wetlands; protect them from 
activities that degrade them, directly or indirectly; and require that they be 
restored or that damage be mitigated. The Fisheries Act has the potential to 
provide such regulation for estuarine marshes, but other measures such as the 
Conservation Lands Act or a new Wetlands Protection Act are needed to 
address upstream wetlands not covered explicitly by the fisheries legislation. 

In Chapter 3, the Work Group discussed the fact that failure to apply exist-
ing laws in a consistent and effective way has contributed significantly to fail-
ure to regenerate the shoreline. There will be a substantial period before a GTB 
Shoreline Plan can be developed, agreed to, and implemented, regardless of the 
implementation approach chosen. Therefore, it is of great importance to defend 
the remaining shoreline habitat, starting immediately. 

Recommendation 

Existing legislation should be enforced vigorously as a means of protect-
ing the remaining natural areas, as an interim holding measure pending 
development of the GTB Plan. 

In order to plan for the preservation, it is important to know what we have. 
In particular, it would be very helpful if existing information were available in 
a data base that would make it readily accessible and available to be combined 
with new information. 

Recommendation 

Existing information about terrestrial and aquatic ecosystems along the 
GTB shoreline should be assembled, and any significant gaps should be 
eliminated so that there is a comprehensive inventory as a basis for 
goals, objectives, and planning. 
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In defining parts of the shoreline as worthy of protection — whether as 
Areas of Natural and Scientific Interest (ANSIs), nature reserves or protected 
ecological zones — the criteria are usually variety, diversity, and ecosystem 
representativeness. Too often, the perception is that these apply to rural areas, 
when, in reality, there is a pressing need for nature in the city. In survey after 
survey, urbanites express a desire to have greater contact with nature closer to 
home. 

From the perspective of ecosystem protection, it is important to create natu-
ral links and corridors, to avoid isolated islands. That has become one of the 
basic elements in the ecological approach to landscape design that is highly 
developed in the United Kingdom, Holland, Sweden, Denmark, and Germany. 
It flows from a set of values according to which people are treated as part of 
nature rather than as separate from it. Concepts of greening the city — whether 
known as Greenbelts, Greenways or Lifebelts — are part of the move to create 
and sustain natural land and water habitats near and in urban environments. 

This approach of bringing nature and people together plays a vital role in 
public education and is politically significant. In London, the Camley Street 
ecological park is a nature reserve of slightly more than half a hectare (1.5 
acres) that includes a wetland and a woodland with native plants. It was cre-
ated in an abandoned railway area and is near low-income, high-density resi-
dential areas. 

The park has become a neighbourhood centre where science and ecology 
courses are taught, but — more important — it is maintained with the active 
help of nearby residents. No longer just another public area, the Camley Street 
park is a place of great importance and value, where people join together to 
protect wildlife and, while doing so, nurture themselves and others. 

Recommendation 

Protection and creation of natural areas and habitat, particularly in 
urban and near-urban settings, should be given priority in the GTB 
Shoreline Plan, and in plans for the connected watersheds. 

Creating Habitat 

Offers to build new habitat to compensate for lost habitat could be made as a 
way to meet the requirements of a "no net loss of habitat" policy. Promises of 
"urban fisheries" with recreation and commercial benefits are also very 
attractive. But efforts to create fish habitat by constructing rubble reefs have 
not always been successful; part of the problem is that a breeding bed is sub-
ject to siltation and other factors that render it ineffective. In addition, there 
must be the appropriate food sources for all life stages, as well as safety, 
appropriate temperatures, and other conditions — some of which are imper-
fectly understood. 
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Recommendation 

Because of the uncertainty of creating replacement habitat, the highest 
priority should be given to protecting existing habitat and wetlands, par-
ticularly in river estuaries, while planning for the regeneration of natural 
areas and habitats. 

Proposals to stimulate fish production in the cells of the Leslie Street Spit 
are cause for concern: not only will this consume a significant portion of the 
remaining confined disposal facility (CDF) capacity, it will divert energy and 
attention from development of habitat that is not surrounded by contaminated 
sediment. 

Recommendation 

The GTB Shoreline Plan should emphasize the need to support wildlife 
diversity throughout the food chain, rather than just concentrating on top 
predators like salmon. 

Recommendation 

Any commitment to ameliorating or replacing damaged or destroyed 
habitat should be considered cautiously; replacement habitat should be 
substantially larger and more diverse than that which it is replacing. 

Options for Habitat Restoration and Enhancement 

Significant progress has been made in establishing particular types of vegeta-
tion on and near the GTB shoreline; in fact, it is clear that a variety of habitats 
can be produced in conditions previously thought to be hostile to growth. The 
best way to make progress is to be sensitive to the biological environment and 
nature's processes. 

There are many opportunities for this approach in parks and on other public 
lands and private property. For example, the planned expansion of the 
Ashbridge's Bay sewage treatment plant offers a great opportunity to create 
better pedestrian and bicycle access to the shoreline, as well as new picnic 
areas — all in the context of a biologically productive shoreline and nearshore 
aquatic environment. Landscape management issues should be considered and 
developed as part of the building program as early as possible in the process. 

Wetlands and Wetland Design 

Wetlands are among the most productive ecosystems on earth: the plants 
that grow in them, the particular qualities of their shallow waters, and the 
organic material that lines them attract other forms of life, including insects, 
birds, fish, amphibians, and reptiles. Wetlands are a major habitat for many 
birds and they have a strong impact on the quality and quantity of fish and 
other resources. 
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Existing lakefill and shoreline areas should be re-evaluated in terms of their 
capacity to sustain wetlands. While wetland creation is an emerging art, the use 
of conservation design, in order to plan for a variety of wildlife habitats may 
help restore rare, endangered or native plant and animal species, is important to 
shoreline regeneration. The essentials in creating wetlands include: 

the ability to regulate water elevations; 

grading of substrate materials to a depth of half to one metre (1.1 yards) 
at low water levels; 

importing soil rich in organic matter to form parent material and rooting 
zone; 

creating a variety of side slopes from 1:10 and 1:12 to 1:5; 

designing wetland cells or islands with open channel areas separating 
them to a depth of two metres (2.2 yards) and a minimum width of three-
quarters of a metre (.75 yards); 

retaining a 1:1 ratio of open water to wetland area to minimize 
maintenance problems and to assist in creating duck habitats; 

designing landforms surrounding the wetlands to create varied drainage 
patterns and modify wind velocity, temperature, and snow deposition; 

creating depressed and irregular grading patterns to trap airborne seeds 
and assist in establishing colonized plant communities such as 
cottonwood, aspen, willow, cedar, and dogwood, and woody shrubs. 

Wetland creation is not an exact science. However, by working with nature, 
there is a potential to create worthwhile new habitats. 

In part, lakefill proposals should be evaluated for their potential to create 
new wetlands, and proposals for establishing wetland habitat should be treated 
as research experiments, requiring proper documentation, base conditions, 
statements of goals and objectives, accurate information on implementation, 
and monitoring of results. 

Planning and Design Principles 

The following are some principles for conservation design, as they were 
applied in a plan for Tommy Thompson Park. They should be included in the 
programming and detailed design stage of waterfront development, in order to 
aid the overall planning process. 
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Water Edges 

Purpose 

To create a variety of natural, 
self-sustaining, maintenance-
free, and diverse plant and ani-
mal habitat conditions on the 
GTB shoreline to enhance the 
aesthetic qualities of the land-
scape. 

In part, this may be done by: 

eliminating straight 
embankment conditions in 

Various edge conditions 

order to create banks of variable widths, and modifying all embayment and 
lagoon areas where these conditions exist; 

creating or maintaining variable slope conditions ranging from 1:3 to 1:12 
or less. 

modifying land elevations to create high and low points around embayment 
and lagoon perimeters; 

creating or maintaining a variety of conditions at the shore's edge, including 
sand, clay, pebble, and stony areas. 

Islands 

Purpose 

To create habitats for common tern and other bird and fish species. 

This may be accomplished by: 

varying their size from 0.4 to two hectares (1 to 5 acres) with irregular 
shorelines; 

maintaining a 60-metre (66-yard) distance from the nearest embayment 
shoreline; 

varying the height of islands from a minimum of one metre (1.1 yards) 
above the high water level to 1.8 metres (two yards); 

maintaining slopes at between 1:4 and 1:10; 

surfacing islands with a sand/fine granular stone material; 
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varying water depth and contour conditions around islands; 

maintaining exposure to prevailing winds; 

Lagoons 

Purpose 

To encourage fish reproduction and sustain fish life by creating and/or protect-
ing natural habitats and creating marshlands. 

This may be achieved by: 

providing a variety of water depths as low as 4.5 metres (5 yards); 

sustaining and/or 
improving water 
circulation; 

creating a variety of bio-
physical conditions for 
different types of plant 
and animal life; 

creating conditions that 
encourage the presence 
of diverse species of 
birds, mammals, and 
fish; 

locating proposed 
marshlands on the 
leeward edges of the 
lagoons to optimize seed 
collection and dispersal; 

maintaining a ratio of 
not less than 1:1 open 
water to vegetated areas; 

developing open water 
channels and/or creating 
vegetated islands to 
enhance bird nesting 
and habitat 
opportunities. 

Conditions for different plants and animals 

Balanced open water and vegetation 
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Landform, Grading, 
and Drainage 

Purpose 

To create a landscape 
base structure that 
encourages a variety 
of plant and animal 
communities, with 
their unique aesthetic 
qualities, to evolve. 

In order to do so, it is 
desirable to: 

plan a series of 
high and low 
elevations for eco-
logical and 
aesthetic reasons; 

provide a variety 	Grading for plant diversity 

of micro-climatic 
conditions based on prevailing winds, solar exposure, and orientation; 

vary landform heights in an aesthetically pleasing way and allow for visitor 
vantage points; concave forms should be oriented to prevailing winds; 

create gradual transitions to slopes for a continuous flow of space; 1:1 
slopes and right-angle corners should be avoided; 

grade in a way that allows imperfectly drained areas to create localized wet 
conditions; 

build a series of ponds with varied bands and edges to provide greater habi-
tat and species diversity and a natural feeling; pond depths can vary from 
0.6 to 2.5 metres (2 to 8 feet); surface drainage should be positioned in rela-
tion to ponds to facilitate water recharge; 

import soils to the site to construct landforms that vary in fertility, but are 
capable of sustaining a variety of plant materials; 

vary slopes depending on solar and wind orientation to obtain a variety of 
site moisture and exposure conditions: northern and western slopes can be 
steeper to hold moisture and create wind traps to collect airborne seeds, 
while southern and eastern slopes could have more gradual gradients to 
allow feathered transitions to surrounding land and water environments. 
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Recommendation 

Efforts to create habitat such as wetlands should be actively supported 
in the GTB Shoreline Plan. They should be treated as experiments, with 
emphasis on careful design, baseline conditions, controls, and measure-
ment and evaluation of results in order to obtain useful information. 

Shallow water areas for various plants 

Marshlands 

Purpose 

To create marshlands in 
lagoon areas. 

This may be done by: 

creating a system of 
shallow water areas 
ranging from 15 to 60 
centimetres (six to 24 
inches); 

regulating water levels 
if at all possible; 

planting lowland 
grasses, sedges, cattails, 
bulrushes, and submer-
gents; 
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Quality of Life 

The shoreline of Lake Ontario has great potential to enrich the quality of life 
for all residents of the Greater Toronto Bioregion: it can provide a variety of 
relaxing vistas, pleasing shapes and colours, cool summer breezes, adventures 
in history, private places, busy places, affordable recreation in the form of 
exciting sports or restful pursuits, and relief from concrete and glass. 

Virtually all of the issues in this report relate in some way to the quality of 
life in the GTB. The major quality of life issues which remain to be discussed 
relate to the aesthetic consequences of shoreline modification, and physical, 
perceptual, and economic access. 

Aesthetic Considerations 

A good shoreline offers quality and variety: a waterfront trail that people will 
use because of its convenience, a range of facilities, and scenic pleasures. Most 
lakefill and shoreline regeneration projects lack these qualities, as they reflect 
hard, technical solutions and sterile landscapes. Too often, the smallest possi-
ble budget is allocated to landscape development, which is too often seen as a 
left-over after the construction — "the important stuff' — has been completed. 

Greater concern for good design is required and more attention should be 
given to fostering diverse ecosystems in lakefill projects and shoreline regener-
ation plans. Grass lawns and lollipop-shaped trees are not always the most 
appropriate design or ecological expression for the waterfront. There is a need 
for more native species and a variety of grasses, shrubs, and trees to create 
habitat that attracts more animal and bird species. At the same time, that less 
controlled approach will provide variety and enhance the aesthetic qualities of 
the landscape. 

Recommendation 

Municipalities, conservation authorities, and other major shoreline 
landowners should prepare comprehensive landscape inventories as a 
basis for assessing visual quality and the need for landscape remedia-
tion to ensure the long-term aesthetic quality of the waterfront. 

Physical, Perceptual, and Economic Access 

Physical, perceptual, and economic access to the shoreline is important to the 
quality of life of residents and visitors. 

Physical access, the public's ability to reach the waterfront, is an important 
first condition. Consistent, comprehensive policies integrating access points, 
roads, public transportation, bikeways, and trails into the official plans of 
municipalities are needed. Linear connections are especially necessary, to cre-
ate a continuous waterfront trail system. 
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Enjoying the beach in Oakville 

Proposals for lakefill and shoreline modification have enhanced point 
source access and can encourage an overall trail plan based on the principles of 
a connected, accessible, usable, affordable, diverse, clean, and green water-
front. The Royal Commission's idea of a continuous waterfront trail system is 
an excellent example of enhanced physical access. 

Perceptual access means that the public feels safe and confident in using the 
access available and, once at the waterfront, feels comfortable and welcome by 
the shore. Crossing six lanes of busy arterial roads, or traversing 200 metres 
(220 yards) of the dark York Street tunnel discourages the waterfront visitor. 
Once at the shoreline, the towering condominiums close by make the status of 
the walkway ambiguous. Welcoming signs, pleasant walks, appropriate shrub-
bery — all can contribute to a sense that the waterfront is a welcoming public 
place. 

Economic access — that is, the ability of people at various economic levels 
to visit the waterfront — is largely a function of access by public transportation 
and public ownership of property at regular intervals along the shore. It isn't 
necessary that all these public spaces be highly developed: there should be a 
variety of opportunities to approach or view the waterfront, including paths, 
beaches, picnic places, and launching and mooring facilities available for pub-
lic use. Goals for public access should be an integral part of any GTB 
Shoreline Plan. 
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CHAPTER 5 

IMPLEMENTATION 



The Work Group has outlined the need to protect and regenerate the Greater 
Toronto Bioregion shoreline, and has recommended that the federal and 
provincial governments adopt this goal. Given the many ministries, regions, 
municipalities, and authorities involved, we endorse a co-operative approach 
and a planning framework, referred to as the GTB Shoreline Plan. The goals, 
objectives, and plans for protecting and enhancing the shoreline can be agreed 
to within the context of the plan. 

Having identified the goal and the planning mechanism, we now turn to 
some prerequisites for success, elements in developing the plan, and options 
for implementing it. 

Leadership 

Achievement of the goals clearly requires political leadership. Given the nature 
of Canadian constitutional arrangements, the federal government has a substan-
tial influence over the regeneration of the Toronto waterfront. On the west 
coast, the federal government has been very active, and a leading participant in 
the innovative Fraser River Estuary Management Plan (FREMP) On the 
Toronto waterfront, it has played a less prominent role — except for a few 
grand gestures, like Harbourfront. The GTB Shoreline Plan offers Ottawa an 
opportunity to be more actively involved, and bring its expertise, legislative 
clout, and experience in FREMP to bear on improving a high-profile area. 

The Province of Ontario has the greatest potential for leadership in deter-
mining the future of the Lake Ontario shoreline: it has substantial responsibil-
ity for environmental protection and land-use planning, two key issues in 
shoreline regeneration. However, the Province has generally left shoreline 
planning for the area in the hands of the 11 local municipalities, four regional 
municipalities, and five conservation authorities operating in the GTB. 

This report has identified five barriers to shoreline regeneration: 

gaps in the regulatory framework; 

fragmented jurisdiction; 

lack of an overall plan; 

an inadequate approval and monitoring process; and 

lack of effective public involvement. 

Given these problems, there is a clear need to bridge jurisdictional gaps to 
achieve important shoreline goals. It is equally clear that both Canada and 
Ontario have the powers needed to overcome those barriers. An effective part-
nership between them, and commitment to shoreline regeneration, would 
ensure its success. 
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Developing the GTB Shoreline Plan 

Chapter 4 included a description of the form an integrated shoreline plan might 
take. There are a number of prerequisites for development of such a plan. 

In order to develop it, interested parties need an incentive to negotiate, com-
promise, and reach agreement. Certainly, a government moratorium on new 
projects, pending completion of a plan, would provide such an incentive. 

Moreover, it is important not to have choices compromised by major pro-
jects or undertakings while the plan is being developed. A moratorium would 
provide the necessary assurance of both negotiation in good faith, and some-
thing left to manage once the plan was complete. The same could be said of the 
alienation of waterlots. 

Recommendation 

The Government of Canada and the Province of Ontario should impose 
a moratorium on new lakefill projects until the GTB Shoreline Plan is pre-
pared, with appropriate exemptions for emergency erosion control pro-
jects. 

Because considerable potential capacity exists in the Leslie Street Spit, such 
a decision would not constrain development there for five years or more. 

Recommendation 

Ontario should not allow existing waterlots to be sold to private interests 
and it should prohibit creation of new waterlots until the GTB Shoreline 
Plan has been completed. 

Adequate Resources 

A good plan is impossible unless it is backed by adequate financial resources. 
While good use of existing funds would be helpful, "new money" would be 
required for a meaningful regeneration effort. 

Recommendation 

The Canadian and Ontario governments should provide financial sup-
port for the preparation and execution of the GTB Shoreline Plan. 

Recommendation 

The plan should include a budget for implementing regeneration pro-
jects, as well as appropriate mechanisms for funding them from public 
and private sources. 
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Adequate Data 

Without adequate data, or without effective access to existing data, planning is 
done in the dark, which is almost always counter-productive. 

Recommendation 

The plan should be supported by adequate research and data on the 
area to be managed, and such data should be organized in compatible 
computerized forms for easy access and management. 

Controlling Pollution 

It is clear that regeneration of the shoreline depends on a plan based on pro-
grams that deal with upstream pollution sources. 

Recommendation 

The shoreline regeneration plan should build on existing pollution control 
measures such as the Great Lakes Water Quality Agreement (GLWQA), 
Municipal/Industrial Strategy for Abatement (MISA), Remedial Action 
Plan (RAP), Clean Air Plan (CAP), and combined sewer separation. 
Furthermore, the MNR Draft Flood and Erosion Control Policies, enhanced 
to include sustainable development not just erosion control, should be 
integrated with the plan. 

Public Involvement 

In the past, public involvement in shoreline issues has been sporadic and usu-
ally limited to a specific project. The Work Group found that interest in shore-
line regeneration has grown substantially in recent years. Given projections of 
increased population, renewed interest in the shoreline as a desirable location 
for a variety of activities, and greater concern about the environment, public 
interest in shoreline regeneration will continue to increase. 

The Group believes that both federal and provincial levels of government 
should encourage public participation in a variety of ways, including involving 
the community in preparing the shoreline regeneration plan — participation 
that should be backed by intervenor funding to assist groups involved in hear-
ings on the plan. 

Alternative Approaches to Implementation 

The powers needed to develop and implement the GTB Shoreline Plan could 
be obtained through different mechanisms. The following is a list of the alter-
natives: 

new legislation (e.g., a GTB Shoreline Protection and Planning Act); 

amendments to existing legislation; 
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policy statements and declarations of interest; and 

co-operative agreements, perhaps modelled on the Fraser River Estuary 
Management Program (FREMP). 

None of these approaches is novel, and each has advantages and disadvan-
tages. 

New Legislation 

The federal government, in conjunction with the Province of Ontario, could 
pass new parallel legislation to protect, manage, and enhance the Lake Ontario 
shoreline between Burlington and Newcastle. 

There are few precedents for federal-provincial legislation mainly in the 
control of transportation of dangerous goods. The advantages of that legislative 
approach include the importance it gives the issue, and the strong task-specific 
regulatory framework it creates. Moreover, any attempts to weaken a new act 
would have to be carried out in public, making changes to it difficult. 

There is a great deal of related legislation already in place (as outlined in 
Chapter 4), and there would be a period of conflict and uncertainty while 
precedence was sorted out; there might even be a risk that federal legislation 
would be declared ultra vires. 

A second approach employing new legislation would have the province 
introduce an act similar to the Niagara Escarpment Planning and Development 
Act. A brief examination of the legislation establishing the Niagara 
Escarpment Commission (NEC), and its applicability to the GTB shoreline, 
suggests some advantages and disadvantages. The clarity and authority of a 
special act has appeal, and the fact that changes would be subject to debate in 
the legislature provides greater assurance of continuity. On the other hand, the 
GTB plan may need a more co-operative approach to the municipalities and 
regions. 

When it was created, the NEC had to deal with municipalities and individu-
als largely unconcerned about protecting natural values. The Act setting up the 
Commission gave it a clear mandate and development control powers to 
achieve its goals, which have many similarities to what is needed on the GTB 
shoreline. There are some differences, however. 

The Niagara Escarpment Commission, which is a provincial agency, is not 
in a position of potential disagreement with such powerful entrenched federal 
organizations as the Board of Toronto Harbour Commissioners, the Small Craft 
Harbours Directorate of the Department of Fisheries and Oceans. Provincial 
GTB shoreline legislation would need some sort of Canada-Ontario agreement 
to formalize the partnership. It should be noted that the NEC literally controls 
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the escarpment high ground; by contrast, the shoreline will continue to receive 
a variety of stresses from remote areas over which any new agency or plan 
would have little direct influence. Therefore, a more flexible and co-operative 
approach may prove desirable in the case of the GTB waterfront. 

Legislative Amendments 

Both interim reports of the Royal Commission have pointed out shortcomings 
in the ability of the present land-use process to incorporate environmental con-
cerns. The Commission has investigated ways and means of doing so and dis-
cussed the problem in its report Planning for Sustainabiliry. 

As a first step, the Planning Act could be amended to give higher priority to 
the goals of conservation and enhancement, and give municipalities the power 
to control land uses that might lead to destruction of shoreline vegetation and 
habitat, and to control creation of new land by lakefilling. 

Legislative amendments may take years to pass and often involve compro-
mises; once they become part of the law, there is a learning period during 
which new mechanisms are put in place. It is not clear how this approach 
would achieve the objective of an integrated plan crossing many municipal 
borders, and it has many weaknesses. 

Policy Statements and Declarations of Interest 

Provincial policies can be articulated through policy statements or declarations 
of interest under the Planning Act, without the need to amend legislation. 
(Existing Policy Statements, on subjects such as Affordable Housing and Flood 
Plains, have had a substantial impact on planning in Ontario.) The Ministry of 
Municipal Affairs, in conjunction with the Ministry of the Environment and the 
Ministry of Natural Resources, could formulate policies for protecting, enhanc-
ing, and planning shoreline areas; clearly, all municipalities and government 
agencies would be required to act in accordance with such policies. 

The Minister of Municipal Affairs could declare a provincial interest along 
the shoreline from Burlington to Newcastle, or in those parts under especially 
intense development pressure. All development proposals of more than a cer-
tain amount would then be subject to greater scrutiny from provincial staff. 
However, this case-by-case approach does not take into consideration the 
cumulative effects of development; the danger is that the focus might easily 
switch from planning goals to dealing with daily demands for exemptions. 
Experience has shown that declarations of interest take about as long as legisla-
tion, and the results in the end may not be strong enough to achieve the goals 
set out in this report. 

183 



Co-operative Agreements 

The Memorandum of Understanding (MOU) is the mechanism for formalizing 
a partnership between governments and agencies. FREMP was set up this way, 
with the federal and provincial governments participating in a central commit-
tee as "senior partners," with room for broad involvement by agencies and 
municipalities. This approach is flexible, requires no new legislation, and can 
get started quickly. However, there is no express route to establish a multi-
jurisdictional planning framework. It would also take time to produce co-oper-
ative agreements under a MOU amongst interested government departments 
and agencies. Inevitably, extended negotiations are needed to reach sound 
agreements. While this is the most flexible approach, it is subject to breakdown 
if one or more of the partners fail to live up to the spirit of the agreement. 

Summary of Approaches to Implementation 

None of the four approaches to implementing the waterfront plan is uncompli-
cated or speedy. Legislation is the strongest form, while MOUs offer the greater 
flexibility and the best opportunity for co-operation from existing agencies. 

Within the broad framework of the plan, there are several flexible tools 
which could be employed to address local situations, projects or segments of 
the plan. These include Waterfront Partnerships, Land Trusts, and the Royal 
Commission's proposal for a Waterfront Regeneration Trust. 

Waterfront Partnerships 

The Watershed report suggests waterfront partnerships that would include the 
federal, provincial, and municipal levels of government. The Minister of the 
Environment endorsed this concept, and many municipalities have shown 
interest in it. Additional partnerships should be encouraged, particularly for 
those parts of the shoreline that offer the best opportunities for preserving the 
waterfront. We hope every waterfront partnership will encourage citizen partic-
ipation. 

At the same time, we recognize that there is fierce competition for a place 
on the public agenda and contributions from the public purse. Therefore, gov-
ernments should encourage, but not totally subsidize or control, voluntary 
groups with interests in shoreline regeneration. For example, the proposed 
waterfront trail has already resulted in the formation of a group, Citizens for a 
Lakeshore Greenway, which will probably act as an advocate/watchdog to 
ensure that the trail is completed, maintained, and utilized. 

Land Trusts 

While governments have the power of expropriation, they face many compet-
ing demands for funds, and often lack the ability to act quickly and creatively 
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in changing circumstances. Careful consideration should be given to establish-
ing one or more land trusts to purchase and hold undeveloped shoreline land, to 
ensure that it stays in public hands. 

Land trusts are used in many jurisdictions to acquire land to be held in the 
public domain. Some are heavily involved in acquiring land and conserving 
public easements, while others take part in joint government/non-government 
programs to achieve their goals. For example, in Cape Cod a local conservation 
trust acquired and held a waterfront property until the local municipality had 
sufficient time to raise the necessary funds to take it over. 

Waterfront Regeneration Land Trust 

The Watershed report recommended creation of a Waterfront Regeneration 
Land Trust that would go beyond the conventional role of acquiring and hold-
ing land; it would actively carry out rehabilitation and restoration projects. 
Various levels of government, as well as private citizens, could be represented 
in the Waterfront Regeneration Land Trust. However, the Trust should be inde-
pendent of all levels of government for its day-to-day operations in order to act 
flexibly, respond quickly, and raise private-sector funds more easily. 

The Waterfront Regeneration Land Trust may prove to be a valuable vehicle 
for shoreline regeneration; it should pursue only those shoreline modifications 
that meet ecological criteria and ensure that newly created lands remain in pub-
lic ownership for the benefit of future generations. The Work Group views this 
as a powerful innovation and a useful tool to achieve certain objectives within 
the overall plan. 

Summary 

Protecting and regenerating the GTB shoreline must take place within the 
framework of a plan that integrates various municipal and provincial activities, 
and that channels energy towards those goals. 

A moratorium on new lakefill projects is necessary to move various parties 
to negotiate and finalize the plan, and to avoid actions that compromise the 
plan even before it is completed. 

There are many possible approaches to implementing the plan, including 
passing new legislation, amending existing legislation, issuing policy state-
ments and declarations of interest, and establishing co-operative agreements. 
Irrespective of the approach taken, flexibility and creativity are the keys to 
implementing the plan in the context of many competing interests within com-
munities. Negotiating partnership agreements among governments and using 
the Waterfront Regeneration Land Trust to acquire and rehabilitate land would 
greatly assist in reaching shoreline regeneration goals. 
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There are two essentials, no matter what avenue is used in developing a 
shoreline regeneration plan: 

the two senior levels of government must provide leadership; 

the public must be involved at each stage if people are to understand, 
accept, and support the goals, objectives, and constraints of a plan. 

Clearly, complex and challenging tasks lie ahead. The reward for success, 
however, will be a healthier waterfront, offering affordable recreation, scenic 
beauty, employment, culture, drinkable, swimmable water, edible fish, and a 
place of pride and pleasure at the doorstep of millions. What better use could 
we make of our talents than to create such a gift for our children and grandchil-
dren? 

Toronto's central waterfront viewed from the Toronto Islands 
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GLOSSARY 



Artificial Nourishment: The process of replenishing a beach with material 
(usually sand) obtained from elsewhere. Also called "beach nourishment". 

Beach: The zone of unconsolidated material (sand and gravel) that extends 
from backshore lakeward to the low water line. 

Beach Starvation: The loss of beach-building materials (usually sand and 
gravel) arriving at a site, as a result of updrift alterations interfering with the 
normal supply of sand. 

Bluff: A high, steep cliff or bank. 

CDF: Confined Disposal Facility, normally a facility for deposit of 
contaminated dredge spoil (sediments) where those sediments are contained in 
some way to prevent dispersion in the surrounding lake waters. 

CSO: Combined Sewer Outfall. 

Downdrift: The direction of predominant movement of littoral materials (sand 
and gravel). 

Embayment: An indentation in the shoreline, forming an open bay. 

Groyne: A shore protection structure built (usually about perpendicular to the 
shoreline) to trap littoral drift and thereby retard erosion of the shore. 
Impermeable groynes are those which sand cannot pass through; sand can pass 
through permeable groynes. 

GTB: Greater Toronto Bioregion includes the shoreline from Burlington to 
Newcastle, and the watersheds draining into Lake Ontario between those com-
munities, roughly the area bounded by the Niagara Escarpment zone and the 
Oak Ridges Moraine. (See Figure 16.) 

Headland: A promontory extending into the lake. 

IBI: Index of Biotic Integrity, or Integrated Biotic Index, is an indicator num-
ber employed by biologists to assess the health of a fish community in terms of 
species composition, trophic composition, and health and abundance of fish. 

Lakefilling: The practice of displacing the lake to create new land by deposit-
ing rubble, excavation materials, dredge spoils, and other materials. 

Littoral: Of or pertaining to the shore. See "littoral zone". 
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Littoral Cell: A segment of shore where there is little supply or loss of littoral 
drift to adjacent littoral cells. 

Littoral Current: Any current in the nearshore zone. Caused primarily by 
wave action (longshore current, rip current). See also "longshore current". 

Littoral Deposits: Deposits of littoral drift. 

Littoral Drift: The sedimentary material moved in the littoral under the influ-
ence of waves and currents. 

Littoral Transport: The movement of littoral drift in the littoral zone by 
waves and currents. Includes movement parallel (longshore transport) and per-
pendicular (on-offshore transport). Includes "potential sediment transport rate" 
(the amount of material that could be moved given the available wave energy if 
there was an infinite supply of material) and the "actual sediment transport 
rate", that is, the amount of material actually moved. 

Littoral Zone: The zone extending lakeward from the shoreline to just 
beyond the breaker zone. 

Longshore: Parallel to and near the shore. 

Longshore Current: The littoral current in the breaker zone moving 
essentially parallel to shore, usually caused by waves breaking at an angle to 
the shoreline. 

MTRCA: Metropolitan Toronto and Region Conservation Authority. 

Nearshore (Zone): In beach terminology, an indefinite zone extending 
lakeward from the shoreline to the outer edge of the breaker zone. 

Offshore (Zone): In beach terminology, the zone extending lakeward from the 
breaker zone. 

Recession: A horizontal landward movement of the shoreline. 

Regenerate: (for the purposes of this report) To employ the policies, 
practices, and technologies needed to restore the waterfront so that it is "clean, 
green, useable, diverse, open, accessible, connected, affordable, and 
attractive". 

Revetment: A facing or sheathing, typically stone or concrete, for protecting 
earthworks, riverbanks, etc. from erosion. 
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Riparian: Pertaining to the banks of a body of water. 

Sand Bypassing: The movement of sand accreting updrift, bypassing some 
feature to the downdrift side. Can be either hydraulic (natural) or mechanical 
(caused by man). 

Seawall: A structure at the margin of the lake primarily designed to prevent 
erosion of a bluff by wave action. 

Sediment Budget: A calculation or budget of the amount of sediment 
supplied (by sediment sources), transported, and deposited (in sediment sinks) 
at the coast. 

Sediment Compartment: Refers to a coastal sediment system which encom-
passes two littoral cells supplying depositional material to a common sink 
zone. 

Sediment Sink: The areas where sediment is removed from the littoral trans-
port system. 

Sediment Source: An area that supplies sediment to the littoral system. 

Slump: A failure of a bluff slope with mass movement along a failure plane. 

STP: Sewage Treatment Plant. 

Till: A mixture of clay, sand, silt, gravel, and boulders deposited by glaciers. 

Tipping fees: Fees charged by lakefill or landfill operators such as MTRCA to 
dump material into a designated area. 

Toe Erosion: Erosion which occurs at the base of a bluff (toe) largely as a 
result of removal of material by wave action. 

Turbid: Opaque or cloudy, in the case of water, a condition caused by 
suspended silt and/or algae. 

Updrift: The direction opposite that of the predominant movement of littoral 
materials (sand and gravel). 
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