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The Great Lakes shoreline is characterized by a diversity of natural ecosystems ranging from low-lying rock shores,
eroding glacial till biuffs, and sandy barrier beaches and under intensive pressure from human development and
land uses. Existing shoreline management, planning policies and programs have focused on attempts to reduce
property damages from severe flooding and erosion caused by high water levels. Shoreline management plans
completed by Ontario Conservation Authorities focus on the physical conditions leading to flooding and erosion
and a range of attempts to modify the hazard by the use of shore protection structures. This single issue approach
fails to recognize the complexity of the Great Lakes shoreline and the issues and concerns that need to be
addressed in a comprehensive coastal management program. Shoreline hazards are a function of human use and
adaptation to the shoreline and should not be managed separately from land use and broader environmental
concerns such as water quality, habitat loss and ecosystem health. With the current focus on land use planning
reform in Ontario and the work of the Toronto Waterfront Regeneration Trust, there is an opportunity to consider
improved mechanisms for decision making and management to reflect the growing international interest in
integrated coastal zone management. A framework for Great Lakes coastal management is highlighted which would
include developing a strategic vision, provisions for linkage of existing provincial legislation and policy, an
improved method of resource inventory and environmental monitoring, and public education and communication.

INTRODUCTION sustainable development (Sorenson et al.
1984).
With the United Nations Earth Summit in

1992 and Agenda 21, a range of international

The development of coastal management
policies reflects a shift in planning for the

impact of human activities towards an in-
creasing awareness of environmental issues.
Coastal management historically has been
seen as a government program established for
the purpose of utilizing or conserving coastal
resources (Ditton et al. 1977). Management
and planning of the coastal zone can be
considered a recent phenomenon, with most
initiatives formed in the past twenty years.
Unfortunately many of these efforts have been
piecemeal with uncoordinated efforts of both
the public and private sectors. In the last few
years, there has been a trend away from the
traditional hazards approach of management
of coastal land uses and development to
comprehensive planning based on principles of
environment impact assessment, conservation
of resources, ecosystem health and

programs have been developed to promote
and support integrated coastal zone
management (ICZM) which reflects the
diversity and complexity of human activities,
environmental concerns and  planning
arrangements characterizing many coastal,
marine and shoreline ecosystems. The
objectives of ICZM are the strengthening of
sectoral management, preservation and
protection of productivity and biodiversity, and
the promotion of sustainable resource use
(OECD 1993). Coastal nations, stimulated by
international interest and program
development, are currently developing ICZM
policies in response to ecosystem degradation,
increased population and intensive land uses
in the coastal zone, and concern for climate
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change, sea level rise, storm activity, and
associated hazards.

The recent interest in Great Lakes shoreline
management is the result of high water levels
in 1985-86. During this period, extensive
damages to shore properties occurred from
flooding and wave erosion during fall and
spring storms along large sections of the Great
Lakes shoreline. On Lake Erie, it is estimated
that damages exceeded $20 million (Kreutz-
wiser 1987). In reaction to concern for public
safety and associated costs, the Ontario
Shoreline Management Review Committee
(1986) recommended that shoreline
management plans be prepared to address
the issues of public safety, reducing property
damages, and provisions for emergency
assistance. In December 1987, the provincial
government concurred with this
recommendation, and conservation authorities
were designated by the Ontario Ministry of
Natural Resources as the implementing
agency responsibie for shoreline management
on the Great Lakes in Ontario (McKeen 1990).

The purpose of this paper is to review and
discuss initiatives in Great Lakes shoreline
management and planning in Ontario within
the context of international and provincial
policies and programs and the growing interest
in integrated resource management, eco-
system and watershed planning, and land use
planning. An overview of the key issues and
approaches in coastal management theory
and practice provides a set of criteria which are
used to assess the nature and content of three
Great Lakes shoreline management plans.
improvements to the Ontario shoreline
management program will be suggested
based on experiences and concerns from
different levels of government and international
experience.

THE GREAT LAKES

The physiography of the 3000 kilometer shore-
line of the Great Lakes in Ontario is varied,
ranging from the forested rocky shore of Lake

Superior, clay bluffs of Lake Huron, the sandy
barrier spits on the north shore of Lake Erie,
and the low biuff and rock platforms of eastern
Lake Ontario (Figure 1). In Ontario, over 80
percent of the Great Lakes shoreline is
privately owned, with urban development
focused along the Toronto-Niagara Lake
Ontario waterfront and major centres at the
junction of lakes (Levels Reference Board
1993). The International Joint Commission
(UC) Levels Reference Board (1993)
estimated that 40 percent of the Canadian
Great Lakes shoreline is occupied by
residential, commercial and industrial
development, with forest (32 percent), and
agriculture (17 percent) being the other main
uses. Since the mid 19th century the Great
Lakes shoreline has been utilized to its full
capacity for resource extraction including
timber, fish, minerals, oil and gas. Home to
over 11 million people in Ontario, the basin has
been under intensive pressure from competing
uses including shipping, recreation and
tourism, resource extraction, industrial
development and conservation and protection
initiatives (Dworsky 1986).

Along with being a resource base for the
industrial heartland of Canada, the Great
Lakes basin is a significant natural ecosystem
supporting a wide range of species and
habitats. The shoreline is often the focus of
human activity and the home of wetlands, river
mouths, bays, barriers and beaches all of
which function as important biological systems.
Over the last one hundred years rapid
development with its mosaic of human uses
has resulted in the fragmentation of natural
habitats, alteration of physical systems such as
stream flows, and degradation of the
ecosystem health by pollutants, toxins,
nutrients and waste (Weller 1990). When the
many natural functions of the shoreline are
combined with the exploitation of the
landscape for resources and a disregard for
the health of this environment, the result has
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ecosystem approach (IJC
1978). The ecosystem
approach was seen as
providing an integrative
framework linking many re-
source issues, including
water  quality, fishery
programs and human
health, with those of other
human activities. Although
the IJC study recognized
that an ecosystem approach
is needed to manage the
Great Lakes basin, little
acton or follow-up by
federal governments and
agencies occurred. The
idea of a holistic approach
based on the concept of a
community and its
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Figure 1: The Great Lakes

been a degraded, destroyed and declining
ecosystem.

Basin Management

There have been a number of initiatives to
consider integration of an ecosystem ap-
proach, sustainable development, and land
use planning into a regional framework for
management of the Great Lakes basin, includ-
ing shorelines. Traditionally, management of
the Great Lakes has been examined in terms
of separate units or functions, for example:
water quality, land use and development,
industry, shore hazards, climatic conditions,
fluctuating water levels, and wildlife habitat.
Since the early 1970s there has been active
discussion on the need to integrate the concept
of ecosystem into management planning for
the Great Lakes basin (IJC 1978, Lee et al.
1982, Vallentyne and Beeton 1988). The
International Joint Commission was directed by
the federal governments to provide further
advice on the scope and implications of the

environment functioning as

an ecological unit has

recently been revived within
the context of sustainable development
(Council of Great Lakes Research Managers
1993).

Vallentyne and Beeton (1988) suggest that
the main obstacle to implementation of an
ecosystem approach in the Great Lakes basin
is the lack of comparable policies in the
political jurisdictions surrounding the Great
Lakes. Thomas et al. (1988) have also noted
that until recently localized initiatives for the
practical development of the concept have
been lacking. The establishment of Remedial
Action Plans (RAPs) by the Great Lakes Water
Quality Board has begun to address this
concern. However, to what extent do the RAPs
fulfill the criteria for an ecosystem approach?
The interpretation and application of integrity
and the concepts of adaptability, sustainability
and equity have all been used to characterize
the types of cultural-nature interactions that are
consistent with a goal of overall Great Lakes
ecosystem management (Lee et al. 1982).

The Great Lakes Geographer Vol. 2, No. 2 (1995)
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Shoreline Flooding and Erosion

The physical landscape, with intensive
residential development that is located on
extensive sections of severely eroding bluffs,
beaches and low-lying sandy barrier spits, has
produced a long history of human adaptation
and adjustment to flooding and erosion
hazards. The shoreline physiographic types
prone to flooding and erosion range from
sedimentary beaches (18 percent of shoreline
length), bluffs/banks (10 percent) and wetlands
(10 percent) (Geomatics 1992). These areas
are also attractive for various types of land
uses including seasonal residential cottages,
industrial development, agriculture, and urban
centres.

Fluctuating water levels on the lakes, a func-
tion of drainage, climate, and storm events,
has lead to periods of rapid and extensive
inland flooding and erosion of beach and bluff
features (IJC 1993). The range of water levels
on the Great Lakes exceeds two metres with
short term, seasonal and long term variations
(Figure 2). Changes in basin climate
conditions, such as increased precipitation and
cooler temperatures, can lead to gradual
increases in water levels. High seasonal and
annual water levels can combine with rapid
localized changes from storm wave and wind
activity to produce severe surge and seiche
events. The impact of high water levels is to
flood beach and dune areas and exacerbate
nearshore, beach and bluff erosion due to
increased wave action. In areas considered
attractive to development, such as sand barrier
complexes and beach areas, the result is
increased damages to private propenrty,
infrastructure, and concerns for public safety.

GREAT LAKES SHORELINE
MANAGEMENT IN ONTARIO

Management initiatives for the Great Lakes
shoreline in Ontario can be linked to crisis
responses during high water and related storm
events (Table 1). Following high water levels in

the early 1950s, a select committee of the
Ontario legislature recommended municipal
controls on hazard land development and
provincial assistance for municipal acquisition
of hazard shorelands (Ontario Select
Committee on Lake Levels 1853), however
only limited assistance for land acquisition was
ever utilized (Kreutzwiser 1987). From 1973 to
1975, following record high water levels, the
Canada-Ontario Great Lakes Shore Damage
Group initiated a program of mapping 100 year
flood and erosion limits for the shorelines of
the Great Lakes in Ontario with monitoring of
shore erosion conducted at 162 stations from
1973 to 1980 (Environment Canada/Ontario
Ministry of Natural Resources 1975). The
Ontario Ministry of Natural Resources
assumed the task of defining and mapping
shoreline hazard areas at a scale of 1:10,000,
which was utilized by many municipalities to
define hazard designations within official plans
(Kreutzwiser 1987).

There was an attempt, under a joint federal-
provincial task force, to develop a compre-
hensive approach to shore management by
reducing flood and erosion hazards while
encouraging economic and social utilization of
the shore and minimizing adverse
environmental effects (Environment
Canada/Ontario Ministry of Natural Resources
1981). The Great Lakes Shoreline
Management Guide adopted the principle of
the shore zone as a system and provided goals
and objectives for developing shoreline
management plans, which would include fand
use planning, economic evaluation of
management alternatives, understanding of
natural processes, and assessment of
environmental impacts. However, no follow-up
or government action was ever undertaken on
these recommendations.

In addition to provincial planning responses,
a variety of federal government studies and
programs have been undertaken in attempts to
reduce Great Lakes shoreline flooding and
erosion. Since 1921, water regulation and
diversion schemes have been used in attempts
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Key programs and initiatives undertaken by the federal and provincial governments in reference to land uses, water
level regulation, scientific studies, and related policies.

Lake and Rivers Improvement Act - Provincial legislation to regulate alteration of natural
waterways.

Conservation Authorities Act - Provincial legislation to establish conservation authorities on
watersheds.

Planning Act - Provincial legislation to establish standards for land use planning and official
plans.

Great Lakes High Water Levels - Period of major flooding related to storms and record high
lake levels.

Selective Legislative Committee on Water Levels - Provincial study of causes and impacts of
lake levels.

Ministry of Natural Resources Act - Establishes provincial ministry to oversee natural resource
policy.

High Water Levels on Great Lakes - Period of severe damages from flooding and erosion on the
Great Lakes.

Shoreline Property Assistance Act - Provision for loans to property owners for shore protection
projects.

Canada/Ontario Great Lakes Shore Damage Survey - Government study into causes of shore
hazards.

Great Lakes Shoreline Hazard Mapping- Ontario Ministry of Natural Resources assumes
responsibility for hazard mapping to be provided to local municipalities.

Great Lakes Shore Erosion Monitoring Program - Annual monitoring of 162 sites prone to shore
erosion by use of aerial photography and field studies.

Great Lakes Coastal Zone Atlas - Complying of data concerning shoreline conditions and
mapping.

IJC Report on Further Regulation of Water Levels - Examination of additional regulation
schemes.

Great Lakes Shore Management Guide - Canada/Ontario study proposing shoreline management
practices.

IJC Lake Erie Water Level Study - Proposal for further water level regulation by constructing
structures on the Niagara River.

Planning Act revised - Provisions for stronger land use planning, official plan development, and
provincial policy statements.

High Water Levels on Great Lakes - Record high monthly water leveis on Lake Erie accompanied
by severe storm events.

IJC Water Levels Reference Study - Review of the factors contributing to Great Lakes shoreline
flooding and erosion from recent high water levels.

Table 1: Historical Development of Shoreline Management in Ontario
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1992
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1992-93
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1894-95

Ontario Shoreline Management Review Committee - Established by the provincial government
to examine the issue of a long-term approach to Great Lakes shoreline management.

Ontario Shoreline Management Program-Ontario Ministry of Natural Resources designated as
the lead agency for the development of Great Lakes Shoreline Management Plans.

Ontario Shoreline Advisory Council - Established to solicit public opinion on shoreline
management and assist in education.

Guidelines for Ontario Shoreline Management Plans - Outline the components to be included in
plans prepared by conservation authorities or OMNR districts.

Canada/Ontario Flood Damage Reduction Program - Joint government program to provide
funding for mapping of flood prone areas.

Extension of CA responsibility into Great Lakes - Provision for conservation authorities to
consider nearshore components into plan and program development. '

Great Lakes Wave Climate/Littoral Cell studies - Completion of scientific studies examining
geomorphic processes including wave energy and sediment transport.

Royal Commission on the Future of the Toronto Waterfront - Joint federal/provincial study of
the waterfront lands, public access, and ecosystem heaith generally.

IJC Water Levels Reference Study Progress Report - First stage completed of study outlining
research results and future studies.

Draft Great Lakes Shoreline Flood and Erosion Hazard Policy Statement - Definition of
regulatory land use setbacks for 1:100 year flood, 100 year erosion line and dynamic
beach.

Provincial Wetlands Policy Statement - Definition of class wetlands and provisions for no net
loss policy and implementation guidelines.

Toronto Waterfront Regeneration Trust - Established to follow-up on the final recommendations
of the commission with special interest in greenways, public access and shore
management.

Re-organization of Ontario Ministry of Natural Resources - Review of internal land use policy
and program development, role of public participation, and future ministry directions.

Commission on Planning and Development Reform - Examination of land use planning in
Ontario including role of municipalities, application process, and public involvement.

IJC Levels Reference Study final report - Recommendations to federal government regarding
water level regulation schemes and shoreline management.

Provincial Planning Reform in Ontario - Revisions to the Planning Act including policy
statements, ecosystem planning and municipal official plan preparation.

Tabie 1: (continued)
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Figure 2: Mean annual water levels of the Great Lakes from 1915 to 1994. Indicates
fluctuations in the levels with extreme events in 1951/52, 1972/73 and most recently
in 1985/86. Data from Environment Canada. Note different scale for Lake Ontario

levels.

to control water level fluctuations. Structures
currently exist on the St. Marys River outlet of
Lake Superior and on the St. Lawrence River
system. Five major water diversion projects are
located at sites on Lake Superior, Lake
Michigan and the Niagara River. In addition
hydroelectric power generation operations

limited government
interest in a broader and
long term management
approach.

Great Lakes shoreline
management has also been hampered by the
absence of a federal coastal management
program. Although a number of attempts have
been made over the last twenty years to
deveiop a Canadian coastal management
program or policy, various initiatives have failed
(Canadian Council of Resource and

The Great Lakes Geographer Vol. 2, No. 2 (1995)
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Environmental Ministers 1978). Hildebrand
(1989) has suggested that several barriers
remain to the implementation of a federal
coastal zone policy including: a lack of political
and public awareness, administrative
fragmentation, inadequate information, no
clear motivation, and the dominance of short
term versus long term management. As a
result, even with numerous federal programs
and initatives in many coastal regions,
including the Great Lakes, the development of
a comprehensive national policy appears to be
as distant as it was twenty years ago as none
of the issues have been resolved.

Provincial Shoreline Management Program

Following high water levels in 1985 and 1986,
a provincial committee recommended stronger
provincial action related to shore hazard
planning and land uses affected by water level
fluctuations and subsequent flooding and
erosion damages (Ontarioc  Shoreline
Management Review Committee 1986). A
proposal was made for the establishment of a
provincial shoreline management program
administered by the Ontario Ministry of Natural
Resources (OMNR). Conservation Authorities
or OMNR districts were designated as the
implementing agencies to develop Great Lakes
shoreline management plans (Figure 3).
Through the direction and programs of the
OMNR, local municipalities, branch OMNR
offices and conservation authorites can
receive information and services related to
erosion and flood risk mapping, funding for
shoreline projects, access to a geographical
information system (GIS) information base,
and technical assistance (McKeen 1990). In
conjunction with researchers at Environment
Canada, OMNR staff provide the implementing
agencies with expertise related to shoreline
process and management approaches.
Studies of wave climate, littoral cells, and
sediment transport have been completed in
addition to staff training.

In Ontario, land use planning along the Great
Lakes shoreline is implemented by individual
municipalities and townships through the use
of official plan designhations and local zoning
bylaw regulations under the provincial Planning
Act. The Ontario Ministry of Natural Resources
(OMNR) prepared a hazard lands program
based upon engineering studies to delineate
areas prone to flooding and erosion. Interms
of eroding shoreline that line was defined as:

‘erosion susceptibility delineations
determined in a manner acceptable to
OMNR and/or the local conservation
authority and based on estimated rates of
erosion over a one hundred year period, as
determined by studies considering the
degree of slope, the eroding agents, the
type of material, historical records and any
other information available regarding slope
stability' (Environment Canada/Ontario
Ministry of Natural Resources 1981, p. 10)

As a result of this broad definition, a number
of different methods were employed by local
townships, municipalites and conservation
authorites. A combination of minimum
elevation, various setback calculations and
allowance for shore protection are employed
(Kreutzwiser 1987). For example, the
Township of Malahide on Lake Erie does not
allow development closer than a setback
calculated from the bluff height and rate of
erosion per year at the point under
consideration (Davidson-Arnott et al. 1991). In
contrast within the Regional Municipality of
Haldimand-Norfolk, Lake Erie, building
setbacks are imposed from the margins of
defined hazard areas, including the shoreline,
on a site specific basis in relation to the kind,
extent and severity of existing and potential
hazards and a recession zone is applied for
areas mapped under the Canada/Ontario
Great Lakes Flood Damage Reduction
Program (FDRP) (Lawrence and Nelson
1994).

The Great Lakes Geographer Vol. 2, No. 2 (1995)
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Along with problems with definitions, setbacks
from top of bluff suffer from several other
operational and philosophical problems in
regard to long term land use planning. Exactly
how does one determine an acceptable
planning setback? Is one hundred years of
erosion an appropriate length of time between
establishment of current development and its
imminent destruction? Currently, recession
rate data are only available from Great Lakes
Erosion Monitoring Program stations, many of
which have not been updated since 1986 and
were measured from aerial photography and
present potential interpretation error. In
addition, historic survey records and aerial
photography coverage are incomplete for large
sections of the shoreline, therefore the
information base on which to determine long
term recession rates is deficient.

In cooperation with local governments,
conservation authorities are taking a lead role
in the establishment of consistent shoreline
flooding and erosion hazard policies (McKeen
1990). Fill and construction regulations, under
section 28 of the Conservation Authorities Act,
have been extended from floodplains to
include shorelines by 5 of 27 authorities along
the Great Lakes (Slaats and Kreutzwiser
1993). These reguiations permit the
conservation authorities to control the
construction of dwellings, protection works and
other structures along the shoreline
(Kreutzwiser 1987). Itis anticipated that more
conservation authoriies will apply for fill
regulations and become more directly involved
in the definition and enforcement of land use
restrictions for high risk shoreline hazard
areas.

Great Lakes Shoreline Flooding
and Erosion Policy Statement

In 1890 work began on a new provincial policy
statement on Great Lakes shoreline flooding
and erosion hazards that was to provide a
standard for land use setbacks in Ontario
(McKeen 1990). The policy would clarify the

shoreline hazards definition and establish
provincial guidelines for determining and
applying regulatory flood and erosion
standards along the Great Lakes shoreline
(Ontario Ministry of Natural Resources 1990).
A draft policy was prepared based on the
objectives of reducing risks to life and property
and encourage a coordinated approach in the
wise use and management of lands
susceptible to Great Lakes flooding and/or
erosion (Ontario Ministry of Natural Resources
1990). The principles of the policy were
proposed as:

1) to manage on a littoral cell unit;
2) to understand local conditions;

3) to acknowledge that the degree of risk
varies between shore areas;

4) to not permit new development that is
susceptible to, or will cause/-
aggravate, the hazards, unless the
hazards have been overcome;

5) to undertake development in an
environmentally sound manner; and

6) to improve coordination with other
agencies involved in aspects of shore-
line management and planning.

It was anticipated that a greater appreciation
for the diversity of shoreline processes would
be reflected in the policy and allowances were
made for more detailled management
strategies in areas where development was at
greatest risk.

The draft policy as stated had a bias towards
the use of engineered shore protection
structures to reduce the hazard losses,
although this principle is flawed and often
ignores environmental impacts to the system.
By utilizing setbacks and the one hundred year
erosion line, the policy is missing many
important site specific variations which occur

The Great Lakes Geographer Vol. 2, No. 2 (1995)



along the Great Lakes shorelines. The shore-
line hazards which result from the diversity in
alongshore characteristics are often greater
then the hazards represented by recession
rates even if we accept those values as
accurate and representative. Comprehensive
tong term management must incorporate
detailed site specific planning in order to be
effective. The limitations placed on setbacks
by their operational difficulties result in an
ineffective and short term solution.

McKenzie (1991) argued that principles of
ecosystem planning must be integrated into
the Ontario Great Lakes shoreline flooding and
erosion policy. McKenzie contends that
shoreline management and planning should
place more emphasis on maintaining the
ecological integrity of the shoreline rather than
focusing solely on public safety and property
damage issues. The policy needs to provide a
commitment to promote the sustainable
development of shorelines. The key
components of such a policy should be:

1. to maintain ecological integrity of
essential coastal systems;

2. to reduce the potential for loss of
property and loss of life; and

3. to promote development that is
sustainable (McKenzie 1991).

Alongshore sediment transport, or littoral drift,
is the primary natural process to be managed
and development standards for deposition and
erosion zones are required, in addition to
identifying the degree of potential hazard
associated within development at those sites.

Internal review of the policy continued from
1990 to 1993 with the preparation of
implementation guidelines and the intention to
introduce the policy to the provincial cabinet for
approval for release and public review.
Progress was delayed, however, with the
introduction of the Commission on Planning
and Development Reform in Ontario (Sewell

11

Commission) in 1991. It was anticipated that
the policy statement would be developed and
included in the final recommendations and
planning documents of the commission. With
the release of the provincial government’s
response to the Sewell Commission in 1993,
and subsequent revisions to the Planning Act
with Bill 163 in 1994-1995, the Great Lakes
shoreline flooding and erosion hazard policy
statement has been incorporated into a
comprehensive policy statement on natural
heritage, environmental protection and
hazards.

Ontario Conservation Authority Shoreline
Management Plans :

A main component of the provincial program is
the preparation of shoreline management
plans by Ontario conservation authorities and
OMNR districts (OMNR 1987). Currently these
agencies are in various stages of plan
development, including the acquisition of
shoreline aerial photography, completion of
flooding and erosion hazard mapping, and
background and base resource inventory
studies (Lawrence and Nelson 1993). Three
completed shoreline management plans were
selected for review: Sault Ste. Marie OMNR
District, Catfish Creek CA, and Long Point CA.
These cases were selected to represent a
range of management approaches and
adaptation of the provincial guidelines (OMNR
1987). Since no financial data is available to
determine priorities in the programs, and no
published evaluation of the Ontario provincial
program or individual plans has to date been
completed, information was taken directly from
the individual plans.

To assess the shoreline management plans,
a content matrix was developed to identify key

components as suggested in previous
evaluation studies (Noble et al. 1978,
Feldmann and McCrea 1978). The

components are categorized into three types:
issues, processes, and mechanisms. Does the
plan define each of the components and

The Great Lakes Geographer Vol. 2, No. 2 (1995)
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assess the current status within the planning
jurisdiction? A set of issues have been
identified from previous studies and
discussions regarding the components of a
integrated coastal zone management
approach (Sorenson et al. 1984, OECD 1993).
Processes involved in plan implementation are

also determined. The review identifies the use
of mechanisms within each plan including the
various regulations and permits.

As seen in Table 2, collectively the plans
reflectthe nature and content of the provincial
guidelines (OMNR 1987). The focus in the
planning process is on the assessment and

Sault Ste. Marie OMNR'

Issues

Ecosystem Boundaries NA
Natural Resources X
Water Use NA
Pollution NA
Flood and Erosion Hazards X
Cultural Resources NA
Historical Land Uses NA
Economic Activity NA
Public Access NA
Ports/Marinas NA
Process

Local Planning Scale X
Identification of Priority of Uses 7
Development Promotion NA
Public Participation X
Education NA
Mechanism

Environmental Protection X
Regulations X
Land Use Permits X
Use of Setbacks X
Critical Areas NA

X - major component within pltan

Ontario.

Simcoe,Ontario.

Catfish Creek CA? Long Point CA®

NA NA
NA NA
NA NA
NA NA-
X X
NA NA
NA NA
NA NA
NA NA
NA NA
X X

? ?
NA NA
? X
NA NA
NA NA
X X

X X

X X
NA X

NA - not applicable ? - uncertain

Ontario Ministry of Natural Resources (1991). The Sault Ste. Marie District Shoreline Management Plan
19917 - 2011. Sault Ste. Marie District, Sault Ste. Marie, Ontario.

Philpott Associates (1988) Shoreline Management Flan Catfish Creek Conservation Authority, Alymer,

Philpott Associates (1989b) Shoreline Management Plan. Long Point Region Conservation Authority,

Table 2: Ontario Great Lakes Shoreline Management Plans Content Evaluation Matrix

The Great Lakes Geographer Vol. 2, No. 2 (1995)




mitigation of flood and erosion hazards.
Shoreline development is to be controlled by
land use regulations which limit development
in areas prone to reoccurring flooding and
erosion. Setbacks which are based on the 100
year erosion line and include a stable slope, a
1:100 flood level with a wave uprush
calculation, and a dynamic beach zone for
beach and dune environments are the
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integrated management of Great Lakes
shorelines.

It is apparent that the shoreline management
plans completed to date reflect the concern for
flooding and erosion hazards highlighted in the

provincial guidelines and lack sufficient
information, policy and program
implementation of key land use and

environmental issues fundamental to an

Political and public commitment

SN AELON =2

Visionary or strategic long term perceptive

Planning for uncertainty with flexible and proactive approaches

Ecosystem units as a basis for planning (watersheds)

Recognition of significance Great Lakes ecosystems

Consider erosion and flooding hazards in a land use and environmental context
Mechanisms for cooperation and coordination

Adequate information and scientific basis

Develop systems of evaluation, assessment, and monitoring

0. Provisions for education, public awareness and communication

Table 3: Concepts for a Great Lakes Integrated Coastal Ecosystem Management Program

common plan mechanisms. The plans also
include the premise that if an engineered
structure, such as a groyne, wall, breakwater,
or revetment, can reduce the threat from the
hazards then development can locate within
the hazard area.

Very little attention, often only a few pages
within the plans, is given to environmental
concerns such as protection of significant
natural features including wetlands, natural
processes, fauna or flora. The Sault Ste.
Marie OMNR plan has identified shoreline
environmental protection areas in an attempt to
recognize important natural features that occur
along the Lake Superior shoreline. The
majority of these protected areas are wetlands,
many of which have already been identified in
other planning documents. Their designation
within the shoreline management plan provides
for recognition of their importance to the
shoreline ecosystem and supports the need for

integrated approach to coastal management.
Human and cultural components deemed
important to integrated management are
largely ignored by the existing plans.
Provisions for public consuitation are limited,
as are communication and education initiatives.
Other principles of integrated coastal zone
management not contained within the plans
are preserving and protecting productivity and
biodiversity, provisions for conflict resolution
and management coordination, and the
concept of sustainable development. With
international support and interest in a broader
ecosystem based management of coastal and
marine environments, Ontario will need to
develop a program and planning approaches
to Great Lakes shoreline management which
will reflect these concerns.
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Related Land Use Management Programs
and Policies

In the last few years several initiatives within
the province have developed that may
indirectly influence the evolution of the
provincial Great Lakes shoreline management
program and plan preparation. In central
Ontario, the main management issue of shore
development on interior lakes is concern for
the carrying capacity of land uses as related to
potential nutrient loading (Ontario Ministry of
Municipal Affairs 1986). The official plan of the
Municipal District of Muskoka recognizes the
importance of maintaining water quality and
ecosystem health of the lakes. Planning
controls are in place to review development on
the lakeshore as a function of the ability of the
aquatic ecosystem to handle increased
phosphorus, nitrates, pH, and sediments. The
planning process could be modified to include
the range of factors of contributing to the
sensitivity to nutrient input including the type of
lake, lake bottom and terrain characteristics.
Structured types of development such as
ribbon, single lot, clustered, waterfront, back-
lot, dense, or scattered land uses can then be
proposed to limit environmental impacts based
on site conditions (Drouin 1993).

For over twenty years a wealth of information
related to the concept of Great Lakes
ecosystem management has existed (Lee et
al. 1982, Vallentyne and Beeton 1988), but the
emphasis has been on land use issues related
to water quality (IJC 1994). Land use based
management programs on the Great Lakes
include the 1978 Great Lakes Water Quality
Agreement, development of Remedial Action
Plans in forty three Areas of Concern,
preparation of Lakewide Management Plans by
Environment Canada and the United States
Environmental Protection Agency, and the
Canadian Great Lakes Action Plan (GLAP).
The principal goals of these programs are to
accelerate the clean-up of contaminated areas
and prevent future pollution through rem-

ediation, conservation, environmental
technology, and preservation (IJC 1994).

A number of agencies have promoted an
ecosystem charter for the Great Lakes-St.
Lawrence (Rawson Academy of Aquatic
Science 1990, Council of Great Lakes
Research Managers 1993). The idea is to
consider an extension of the ecosystem ap-
proach as part of the challenge of sustainable
development. The new focus of Great Lakes
management is to create a sustainable future
by managing human use and reducing abuse
of an ecosystem in which people are but one
part. It is essential to link land uses to the
range of environmental impacts which include
changesin water quality, habitat loss, and the
disruption of natural processes such as
sedimentation and drainage.

The recent Lake Levels Reference Study
examined methods of alleviating adverse
consequences of fluctuating water levels in the
Great Lakes basin by recognizing implications
of the nature-human interaction on water levels
(IJC 1993). The final report to the federal
governments acknowledged that the systemic
essence of the nature-human complex means
that specific measures aimed at affecting
system-wide water level are probably futile.
The final recommendations, based upon
almost eight years of scientific and policy
research and public consultation, reflect a
movement away from increased water level
regulation schemes towards more emphasis
on land use planning and human adaptation to
the Great Lakes ecosystem.

Toronto Waterfront Regeneration

The Royal Commission on the Furture of the
Toronto Waterfront (Crombie Commission),
established in 1988, discussed the
development of a management policy and
future planning directions for the Toronto
waterfront on Lake Ontario. The Commission
acknowledged the need for a broad ecosystem
approach to deal with the complexity of issues
characteristic of shoreline ecosystems. In their
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final report the Commission promoted
waterfront regeneration as an opportunity that
brings with it the long-term promise of a
healthy environment, economic recovery and
sustainability, and the maintenance of a livable
community (Royal Commission on the Future
of the Toronto Waterfront 1992). With respect
to shoreline management, the important
conclusions from the Crombie Commission are
recognition of the need for regional planning
and cooperation, a shift from traditional to
ecosystem based decision making, promoting
a quality of life for a healthy community,
understanding the sustainability of the
ecosystem, and the need to regenerate the
Lake Ontario shoreline.

The major shoreline concerns facing the
Toronto waterfront and many other urban
Great Lakes shoreline regions are infilling and
shore protection, pollution and water quality,
waste, and public access. The Commission
suggested that principles for regenerating the
waterfront include: clean, green, connected,
open, accessible, useable, diverse, affordable,
and attractive (Royal Commission on The
Toronto Waterfront 1992). The Crombie
Commission proposed a framework for
ecosystem based planning that would define
scope, purpose, and the roles of stakeholders,
establish management goals, gather
information, assess ecosystem health,
designate alternative planning scenarios, build
consensus, develop mechanisms for review
and approvals, and make commitments for
implementation, monitoring, compliance, and
evaluation. The newly established Toronto
Waterfront Regeneration Agency Trust is
developing a shoreline regeneration plan for
the Lake Ontario shoreline from Burlington to
east of Toronto. This plan would focus on the
protection of the remaining natural areas,
rehabilitation of degraded sites, evaluation of
cumulative environmental effects,
improvement of public access, and
establishment of a greenway trail.

15
Land Use Planning Reform in Ontario

The current political environment for land use
planning in Ontario is focused on the
Commission on Planning and Development
Reform in Ontario (Sewell Commission). Itis
worth a few comments on how
recommendations from the Commission may
effect shoreline development along the Great
Lakes. In addition to changes to the structure
and methods of planning in Ontario, the Com-
mission has discussed several issues of
relevance to shoreline management including
strategic and integrated planning, the detailed
pattern of land use and density, managing
rapid rural and urban changes, the role of
upper-tier (county or region) planning,
maintaining and enhancing environmental
quality, municipal planning on an ecosystem
(watershed) basis, the role of conservation
authorities in planning, and the use of septic
systems for rural residential waste
(Commission on Planning and Development
Reform in Ontario 1993).

In December 1993 the Minister of Municipal

Affairs announced that the provincial
government had accepted severai
recommendations  from the Sewell

Commission and released a discussion paper
for public comment (Ontario Ministry of
Municipal Affairs 1994). in November 1994 the
provincial legislature passed Bill 163 which
evoked revisions to the provincial Planning Act
and related planning and municipal affairs
(Legislative Assembly of Ontario 1994).
Included within these revisions is the
development of a provincial policy statement
on natural heritage, environmental protection
and hazards. One goal of this comprehensive
policy statement is to regulate development
adjacent to the Great Lakes. The draft Great
Lakes shoreline flooding and erosion hazard
policy statement developed by the Ontario
Ministry of Natural Resources has been
incorporated into this new broader provincial
policy. New development will not be permitted
within defined portions of the 100 year flood

The Great Lakes Geographer Vol. 2, No. 2 (1995)



16

level, a dynamic beach standard which
protects significant beach and dune sites, and
an erosion regulatory standard. The regulatory
erosion standard is to be based upon
consideration of the influence of a stable slope,
historical recession rates, and/or erosion
allowance (Ontario Ministry of Municipal Affairs
1994).

The impacts of the new Planning Act remain
uncertain because formation of policy and
technical guidelines are ongoing. Local
municipalities, whose role it will be to apply the
policies, will need to revise existing planning
and land use zoning documents to reflect the
provincial guidelines. The ability and incentive
of the various municipalities to undertake such
revisions is uncertain. Interpretation of the
implementing guidelines for the policies is also
an issue in regards to the application of the
provisions of the act. In addition, recent
provincial funding reductions, particularly to the
Ontario Ministry of Natural Resources, cause
concern about the ability to properly establish,
monitor and enforce the new regulations.
These cutbacks have effectively eliminated
technical and staff support for the provincial
shoreline management program and limited
the development of plans by the conservation
authorities.

Itis certain, however, that significant changes
to the land use planning mechanisms in
Ontario will result from the revised Planning
Act. The potential impact of these changes on
shoreline development is not clear as no
recognition of the significance and uniqueness
of shoreline planning is given. Certainly
revisions to the role of municipalities in land
use planning will have a fundamental impact
on the formation of shoreline management
plans, regulation of shoreline development and
uses, and attempts at ecosystem pianning
along the Great Lakes shorelines.

DISCUSSION

The term management implies a system that
sets goals and priorities and then chooses the

most effective and efficient means to those
ends. Components from resource
management, such as natural hazards, risk
assessment, crisis theory, sustainable
development and ecology have become part of
coastal management practice. Ditton et al.
(1977) suggest that one goal of coastal
resource management should be to define and
preserve coastal carrying capacity, with
appreciation of the relative strengths and
weaknesses of the public and private sectors
and assess the variability of the critical
threshold for coastal ecosystems.

With the establishment of the United States
Coastal Zone Management program in 1972,
the development of state management plans
was based on understanding the range of
issues and concerns facing the coast. Hite and
Stepp (1971) have stated that coastal zone
management must incorporate the concept of
multiple use either by accommodation or by
balancing uses in conflict. The problems arise
in quantifying amenity or environmental values,
the lack of sufficient information to which to
base management decisions, and the notion
that some activities are irreversible and have a
drastic effect on the natural environment.
Brahtz (1972) proposed a systems approach to
coastal management, focusing on objectives
planning, strategic planning, evaluative
planning, and selection of strategy or problem
solution for impiementation.

The measures best suited to conserving
ecological resources are often the same mea-
sures needed to preserve natural landforms
that serve as barriers to storms and flooding.
Coastal environmental management can be
seen as a combined approach to hazards and
resource management that simplifies the
process of zoning and permit reviews and
leads to more predictable decisions on what
constitutes acceptable development
(Conservation Foundation 1980). This
approach emerged from the concern for
environmental health and integrity that
developed in the late 1960s. The approach is
based on the assumptions that well planned
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development will add to the overall prosperity
of a coastal community, that management
should aim to enhance the coastal
ecosystem’s natural carrying capacity, and that
hazard protection begins with the preservation
of coastal landforms which provide natural
resistance to flooding and erosion. Clark
(1983) proposed that a program for
conservation of coastal ecosystems should
consist of four major elements: protection of all
ecologically vital areas, elimination of all
damaging discharges of pollution, control of
the aiteration of shorelands, and control of
excavation and alteration of coastal water
basins. The land use planning would require a
system of identification and classification of
general areas of critical environmental
concern.

To improve planning along the Great Lakes
shoreline, a provincial program must include
management principles (Table 3) based on an
ecosystems approach and draw from existing
coastal management theory and international
experience and practice as highlighted. Such
a program could be developed under the
existing management arrangements by which
individual conservation authorities prepare
shoreline management plans. What is need-
ed, however, is stronger provincial support for
the program and provisions for coordination
and cooperation between the variety of
agencies currently responsible for components
of the proposed integrated coastal ecosystem
management program (Table 3). This would
include the various provincial ministry
watershed and ecosystem planning and
management  programs  currently  in
development (OMNR 1992, Ontario Ministry of
Environment and Energy 1993).

Within the Great Lakes ecosystem an
understanding of human interaction with the
environment is critical. Land use activities are
a key component of understanding and
managing coastal ecosystem. Development
and resource use in the coastal zone has been
and will continue to be a major activity.
Management programs must recognize this
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fact and attempt to build planning strategies
that reflect basic principles of ecosystem
management and an understanding of human
impacts in the evoluton of coastal
environments. Management and planning
systems need to be flexible, comprehensive,
adaptive, pluralist, proactive and equitable.
Development of such an integrated coastal
ecosystem management approach relies on
creating a knowledge base, promoting
understanding and public awareness, and
moving towards integration of environmental
concerns with the need for sustainable
development. This perspective is wide-
ranging, broad in its geographical or spatial
scope and is based on a value assessment of
what the coast is and means to society. The
current management system, with its focus on
resources and hazards needs to be shifted
towards ‘an emphasis on understanding the
coast, not a single linear shoreline, but part of
a complex land and water based ecosystem.

CONCLUSIONS

We can learn from the range of coastal
management approaches outlined in theory
and practice. In  Ontario, shoreline
management as a planning tool did not really
exist prior to 1987. The approaches to
addressing flood and erosion hazards have
been dealt with on an individual, site specific,
crisis-response, short term, reactive basis. The
issues usually associated with an ecosystem
management model, such as water quality,
identification of significant resources or
features, ecological protection or
enhancement, and securing public access,
have not been built into a unified management
framework. Historically, political and
management responsibilites for these
components of coastal ecosystem man-
agement have been divided between various
government agencies at all levels and various
scales.

There is a need to develop a strategic
approach to Great Lakes shoreline
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management in Ontario to deal with the range
of issues fundamental to the coastal
ecosystem and to provide a long term
management perspective and strategic vision.
In the past, policy and program development
have been directly tied to the crisis of high
water levels and the immediate public concern
and government responses. Recently, funding
for the development of shoreline management
plans has been diverted into support for the
preparation of the provincial Great Lakes flood
and erosion policy statement. There currently
is also concern over the future development of
the plans given the financial restraint in
provincial funding to the government ministries
and the conservation authorities.

A Great Lakes coastal management program
should reflect the fundamental principles
guiding an ecosystem approach and an ability
to operationalize these ideals and concepts.
Management can be considered to be a
multidimensional method of allocating
resources and uses of the coastal zone to
society. As such, it is based upon an
understanding of the complex natural and
human components of the landscape and an
appreciation for the structure and processes
related to the coastal ecosystem. To pian
resource use in the coastal zone requires
knowledge of the interactions between species,
habitats, natural features, nutrients, water flow,
and sediments as well as the human
components including resource use,
development, land use, economic values,
perceptions, understanding, social values and
significance, and amenities.

In the province of Ontario, the work of the
Toronto Waterfront Regeneration Trust Agen-
cy provides an excellent opportunity to consider
an ecosystem perspective on planning the
Great Lakes coast. The development of
shoreline management plans by Conservation
Authorities and separate planning initiatives
such as land use planning reform, Great Lakes
ecosystem health programs, lake level
management, lake basin planning, ecosystem
rehabilitation programs, remedial action plans,

and pollution clean-up projects need to be built
into, not separate from, the development of
land use based planning of shorelines. Here is
an opportunity to use the principles of coastal
zone management and existing Great Lakes
management practices to create a framework
for Great Lakes integrated coastal ecosystem
management in Ontario.

POSTSCRIPT

On March 28, 1995 the Comprehensive Set of
Policy Statements adopted under Section 3 of
the provincial Planning Act came into affect.
Review of the Implementation Guidelines for
the policy statements reveals several important
issues relevant to Great Lakes shoreline
management. Under the Natural Heritage
Features and Environmental Protection Policy
(A1.2, A1.4), shorelines of inland lakes
including the Great Lakes, are to be classified
into areas where either no development is
permitted or where development may be
permitted if it does not negatively impact the
features or the ecological functions of the
shoreline. This provision will require detailed
mapping of significant Great Lakes shoreline
features and functions, a task which has never
been attempted. Such inventory and
assessment will provide for the first time full
consideration of ecological processes or
benefits in Great Lakes shoreline management
in Ontario.

Under the policy for natural hazards (A3.1,
A3.2, and A3.3), the province is requiring
comprehensive ecosystem based planning to
integrate environmental concerns, such as
natural hazards, into the land use planning
process. Policy A3.1.1 defines the Great Lakes
regulatory shorelines and provides for iand use
setbacks in those areas prone to reoccurring
flooding and erosion. |t appears that the Great
l.akes shoreline management program has
been superseded by the establishment of a
new provincial natural hazards program which
incorporates the goals and objectives as
originally defined in the 1987 Great Lakes
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shoreline management guidelines. A set of
eight principles reflecting comprehensive and
ecosystem management of hazards and land
use planning have been adopted for the
program.

The immediate and long term impacts of land
use planning reform in the province remain
uncertain. The effects of combining the Great
Lakes shoreline hazards into a broader natural
hazards program may have led to the demise
of the provincial shoreline management
program. In addition the documentation for the
planning reform makes reference to the

preparation of integrated shoreline
management plans (ISMPs), however
discussion with individual conservation

authorities indicate that no new provincial
guidelines for the plans have been released.
In light of such changes the very future of
Great Lakes shoreline management in Ontario
is in doubt.
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