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INTRODUCTION

How to Read this Document 
Watershed Planning Guidance is intended to support municipalities in watershed 
planning throughout Ontario, to support the implementation of the four provincial land 
use plans – the Growth Plan for the Greater Golden Horseshoe, 2017 (Growth Plan), 
the Greenbelt Plan, 2017 (Greenbelt Plan), the Oak Ridges Moraine Conservation Plan, 
2017 (ORMCP), and the Niagara Escarpment Plan, 2017 (NEP) and the Provincial 
Policy Statement, 2014 (PPS). The PPS provides policy direction for communities 
across Ontario, while provincial land use plans provide policy direction for specific 
areas.   

The Watershed Planning Guidance document is divided into seven main sections, plus 
additional resources, as outlined in the following paragraphs.  

Section 2 Introduction 

This section should be consulted for background information and context for 
watershed and subwatershed planning. 

Requirements for watershed planning and subwatershed plans in Ontario's existing 
legislative and strategic contexts are identified in section 2.1, taking into account 
province-wide and geographically-specific policies (i.e. PPS and the provincial plan 
areas). The remainder of section 2 addresses principles, history, current framework, 
definitions, policy requirements, roles and equivalency provisions. 

Section 3 Engagement and Indigenous Perspectives 

This section should be consulted to gain an understanding of potential 
engagement approaches, considerations and Indigenous perspectives. 

This section provides best practices and resources for engagement in section 3.1, 
including public and stakeholder engagement, steering committees, and partnerships. 

Guidance is provided for Indigenous engagement in municipal watershed planning in 
section 3.2, including determining interests and considerations, and traditional 
knowledge. 

Section 4 Watershed Delineation & Characterization 

This section should be consulted to determine best practices, approaches, and 
resources for watershed characterization. 

This section provides resources to support watershed characterization, which is a 
fundamental component of watershed and subwatershed planning.  Connections are 
provided to various watershed planning elements section 6, such as water quality, 
climate change, and natural systems.  
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Delineation of watersheds and subwatersheds for municipal planning is outlined in 
section 4.1.  

Identification of water resource systems, as defined in the PPS, Growth Plan, and 
Greenbelt Plan, is outlined in section 4.2. 

Characterization of existing conditions is outlined in section 4.3. 

Section 5 Setting the Vision, Objectives, Goals, & Targets 

This section should be consulted to determine approaches for visioning and 
setting objectives, goals, and targets in watershed and subwatershed planning. 

This section provides resources to support setting watershed-specific visions, 
objectives, goals, and targets. Connections with monitoring and adaptive management 
are provided, to ensure that objectives, goals, and targets for management actions and 
ecological state can be effectively monitored and adapted. 

Section 6 Watershed Planning Elements & Best Practices 

This section should be consulted for guidance in undertaking elements of 
watershed planning. 

This section provides resources to support the following components: 

• Water budget and water conservation plans are outlined in section 6.1
• Water quality and nutrient load assessments are outlined in section 6.2
• Natural hazards, as they relate to municipal watershed planning, are outlined in

section 6.3
• Climate change and extreme weather event considerations, which have been

incorporated throughout the document, are outlined in section 6.4.
• Natural systems, and interconnections with water systems and watershed

planning, are outlined in section 6.5.
• Cumulative impact assessment approaches are outlined in section 6.6.
• Land use and management scenario analysis methods and best practices are

outlined in section 6.7.

Section 7 Developing the Plan & Implementing Provincial Policy 

This section should be consulted for guidance to support implementation of 
watershed planning to inform land use and infrastructure planning. 

Development of watershed plans and subwatershed plans, and connections to 
implementation considerations, are outlined in section 7.1. 

Water, wastewater, and stormwater planning considerations are outlined in section 7.2. 

Integration of watershed planning with land use planning and development decision-
making is also outlined in this section.  
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Considerations and best practices for implementing watershed planning beyond 
municipal land use planning are outlined in section 7.3.  

Section 8 Monitoring & Adaptive Management 

This section should be consulted for guidance in developing environmental 
monitoring plans and adaptive management strategies. 

This section provides guidance regarding environmental monitoring plans; data and 
communication; adaptive management; watershed plan review and updates; and 
planning, design, and development approaches to adaptively manage land and water 
resources. 

Section 9 Resources Considered 

This section should be consulted for bibliographic references, additional 
information, and external resources and links related to watershed planning. 

This section lists the resources that were considered in the development of the 
watershed planning guidance, and directs users to additional resources relevant to 
implementation of watershed planning. 

Abbreviated Terms 

Appendix A 

Summary of requirements by policy area. 
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Introduction 
Watershed Planning Guidance is intended for use by municipalities and other planning 
authorities, in fulfilling provincial land use planning requirements related to watershed 
and subwatershed planning. The Watershed Planning Guidance will be of interest to 
those undertaking watershed planning and developing subwatershed plans, as well as 
those involved in the development and review of policy documents, and the review and 
approval of development applications. 

2.1 WATERSHED PLANNING PROCESS 
Watershed planning is an ongoing process involving the development, implementation 
and regular updating of a watershed plan, and should generally involve the following 
steps: 

Phase 1 Existing Conditions 

• Watershed Delineation & Characterization (Section 4)
• Setting the Vision, Objectives, Goals, & Targets (Section 5)

Phase 2 Impacts, Scenarios, and Directions 

• Watershed Planning Elements & Best Practices (Section 6)

Phase 3 Watershed Plan Implementation 

• Developing the Plan & Implementing Provincial Policy (Section 7)
• Monitoring and Adaptive Management (Section 8)

At the end of Phase 1, an ‘existing conditions report’ can be produced as a deliverable. 
During Phase 2, management alternatives can be presented to the public for feedback. 
In Phase 3, a watershed plan document can be produced as the key deliverable.  

More phases can be added to the three listed above in order to respond to local 
concerns and needs. In some situations, because of resource limitations, an initial 
phase could be simply the gathering of background data, and establishment and 
preparation of terms of reference. 

Phase 1 will: 

• outline the location, extent, sensitivity and significance of all components of the
natural systems;

• examine current land uses and extent of pervious/impervious cover;
• identify land/water features, linkages, and processes;
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• identify factors and influences that are important to the integrity of various
existing or desired components of the environment;

• identify watershed and subwatershed goals, objectives, and targets;
• identify opportunities for protection, enhancement, rehabilitation, and

development;
• identify monitoring needs; and
• identify plan review and update schedules.

The complexity of Phase 1 work depends on whether watershed plans or other relevant 
environmental planning studies have been completed. For example, watershed and 
subwatershed objectives and targets may already be established and information on 
natural features to be protected may already exist in environmental or greenspace 
planning studies. Phase 1 of a watershed or subwatershed plan should incorporate or 
complement not duplicate previous relevant work. If no previous studies are available, 
some aspects of the watershed plan could be done as part of Phase 1 activities. 

Phase 2 will: 

Involve undertaking watershed planning elements specific to requirements outlined in 
the Growth Plan, Greenbelt Plan, ORMCP, and NEP, including but not limited to: 

• water quantity, water budget, and water conservation plans;
• water quality and nutrient load assessment;
• natural hazards;
• climate change;
• natural systems;
• cumulative effects; and
• assessment of land use and management scenarios.

The scope of work undertaken in Phase 2 will depend on local watershed conditions, 
work already completed on a watershed basis, the applicable policy context, and 
identified issues and goals. 

Phase 3 will: 

Develop a plan that will provide 

areas to be protected, enhanced and rehabilitated;  
various types/intensities of proposed development and development criteria;  
water, wastewater and stormwater servicing requirements (existing and future) 
and related water supply and assimilative capacity needs; 
land and water use management practices and performance measures; 
targets for protection and restoration of riparian areas; 
best management practices and designs for the management of the quantity and 
quality of surface water and ground water; and  



February 2018 Page 9 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

an implementation strategy to guide development, those responsible for 
designing and building recommended works at what time, and responsibilities 
and requirements for cost-sharing, future studies, monitoring and maintenance;  
direction for implementation in municipal official plan policies, informing land use 
planning and decision-making, and other implementation considerations; and 
a strategy for adaptive management, including ongoing monitoring.  

2.2 PRINCIPLES 
Watershed planning and subwatershed plans should be guided by commonly accepted 
and held principles underlying watershed and subwatershed planning, including the 
following: 

Ecosystem Based Approach. The ecosystem approach recognizes the 
interdependence of land, air, water and living organisms, including humans. The 
ecosystem approach uses best available science, considers cumulative impacts, 
encourages conservation of resources and promotes watershed and sub-watershed 
approaches.  

Landscape Based Analysis. A modern and sustainable approach to managing 
Ontario’s natural resources by managing over broader areas and longer time periods. 
Elements include: managing at appropriate scales; integrating and coordinating; 
assessing, managing, and mitigating risk; focusing science and information resources; 
and managing adaptively. 

Precautionary Approach. Caution will be exercised to protect the environment when 
there is uncertainty about environmental risks. 

Adaptive Management. Continuously improve and adapt policies and management 
approaches by monitoring impacts, assessing effectiveness, and adjusting actions while 
considering new science, traditional ecological knowledge and innovative design, 
practices and technologies, and the need to adapt to a changing climate. 

Sustainable Development. The right to development should be fulfilled to equitably 
meet economic and societal needs while not compromising the environment for present 
and future generations. 

Collaboration and Engagement. Municipalities are encouraged to engage the public, 
Indigenous communities and stakeholders in local efforts to implement watershed 
planning, and to provide the necessary information to ensure the informed involvement 
of local citizens.  

Recognition of Indigenous Communities. Indigenous communities maintain a 
spiritual and cultural relationship with water. Their identity, cultures, interests, 
knowledge and traditional practices are considered in watershed planning initiatives. 
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2.3 BRIEF HISTORY OF WATERSHED PLANNING IN 
ONTARIO 

Watershed planning has been evolving in Ontario for decades. In the early 1900s, 
binational legislation such as the 1909 Boundary Waters Treaty recognized the need for 
water management on a watershed basis. Introduction of the Grand River Conservation 
Commission in 1932 and the subsequent enactment of the Conservation Authorities Act 
in 1946 represented the emergence of a watershed management framework in Ontario. 
Conservation authorities have since been established in 36 watersheds, including five in 
northern Ontario and 31 in southern Ontario.  

Watershed management efforts in Canada largely focused on flooding, drought, water 
quality, erosion, and hazards until the 1970s. The 1972 Great Lakes Water Quality 
Agreement (GLWQA) addressed a number of emerging concerns, such as chemical 
contamination and aquatic habitats. 

Master drainage plans in the 1980s had a main objective of managing development 
impacts, by addressing issues related to floodplain management, runoff quantity control, 
erosion and flood control works, major/minor system design, and culvert improvements. 
Through the 1980s and into the 1990s, objectives for environmental management 
shifted towards a subwatershed approach, with objectives to maintain and enhance 
natural systems, rather than simply avoiding development impacts. New issues were 
addressed in subwatershed studies, including water quality considerations, 
enhancement opportunities, and fisheries/aquatic habitat.

Since 1993, watershed planning has been guided by a trilogy of documents released by 
the province. Water Management on a Watershed Basis: Implementing an Ecosystem 
Approach provides an outline of the broad provincial context for a landscape approach 
to planning, and how the watershed management plan provides an appropriate avenue 
for integration of human activities and the hydrologic cycle. Subwatershed Planning 
describes the planning framework for subwatershed planning, direction for undertaking 
technical assessments, an outline of information needs, public participation 
considerations, and information to support monitoring programs. Integrating Water 
Management Objectives into Municipal Planning Documents provides guidance for the 
critical step of integrating watershed planning objectives into municipal planning 
documents and processes at various geographic scales.  

In the early 2000s, the Walkerton Inquiry reignited engagement in a watershed 
approach to planning, specifically through a multi-barrier approach to protection of 
drinking water and the resultant source water protection planning processes that 
ensued. Ontario’s Source Water Protection Program reached a significant milestone 
with all source water protection plans being approved by the Ministry of the Environment 
and Climate Change (MOECC) as of January 2016. The ORMCP, 2002 required 
municipalities to undertake watershed planning, which was supported by technical 



February 2018 Page 11 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

guidance from the province. Development of the Lake Simcoe Protection Plan (LSPP) 
under the Lake Simcoe Protection Act, 2008, was a key achievement in watershed 
planning in Ontario.   

2.4 CURRENT FRAMEWORK 
Currently, Ontario’s land use planning system is policy led, meaning that the 
province sets out the legislative and policy framework, which is then 
implemented by municipalities. The PPS provides province-wide direction on 
matters of provincial interest, including the protection and efficient management 
of water resources through watershed planning. Within the Greater Golden 
Horseshoe, the Growth Plan, Greenbelt Plan, ORMCP, and NEP offer more 
specific direction than the PPS. 

The PPS requires that planning authorities shall protect, improve or restore the 
quality and quantity of water by: using the watershed as the ecologically 
meaningful scale for integrated and long-term planning, identifying water 
resource systems, and ensuring stormwater management practices minimize 
stormwater volumes and contaminant loads, among other requirements. 
Municipalities are encouraged to coordinate planning for ecosystem, shoreline, 
watershed, and Great Lakes related issues across municipal boundaries and 
with other orders of government, agencies, and boards.  

Provincial land use plans that are applicable within the Greater Golden Horseshoe area 
provide direction for municipalities to ensure that watershed planning is undertaken to 
inform municipal policy and decision-making. Policies in the Growth Plan and Greenbelt 
Plan require that upper and single tier municipalities, in partnership with conservation 
authorities, as appropriate, shall ensure that watershed planning is undertaken to 
support a comprehensive, integrated, and long-term approach to the protection, 
enhancement or restoration of the quality and quantity of water within a watershed.  

Policies in the Growth Plan and Greenbelt Plan include direction for: 

• identification of a water resource system across the Greater Golden Horseshoe;
• strengthened requirements for watershed planning and subwatershed plans to

inform land use planning and infrastructure decision-making; and
• requirements for water, wastewater, and stormwater master planning to be

informed by watershed planning, among other requirements.

Note: the above list is not exhaustive and the applicable plans should be consulted for all 
policies that apply to watershed planning.  

Policies in the ORMCP continue to require that upper tier and single tier municipalities 
have a watershed plan, which is implemented in the municipal official plan. 

The approval framework for watershed planning and subwatershed plans has not 
changed as a result of the Coordinated Land Use Planning Review.  
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2.5 DEFINITIONS OF WATERSHED PLANNING 
Watersheds. Watersheds are defined as an area that is drained by a river and its 
tributaries. 

Subwatersheds. Subwatersheds are defined as an area that is drained by a tributary or 
some defined portion of a stream. 

Figure 1 illustrates how water flows within a watershed. Natural processes and 
anthropogenic processes can result in impacts to hydrologic features, areas, and 
functions in a watershed.  

Figure 1 - A simple watershed with the boundary determined at the watershed divide 

Watershed Planning  

The Growth Plan and Greenbelt Plan share the same definition for watershed planning, 
which is defined as follows: 

Watershed Planning 

Planning that provides a framework for establishing goals, objectives, and direction 
for the protection of water resources, the management of human activities, land, 
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water, aquatic life, and resources within a watershed and for the assessment of 
cumulative, cross-jurisdictional, and cross-watershed impacts. 

Watershed planning typically includes: watershed characterization, a water budget, 
and conservation plan; nutrient loading assessments; consideration of climate change 
impacts and severe weather events; land and water use management objectives and 
strategies; scenario modelling to evaluate the impacts of forecasted growth and 
servicing options, and mitigation measures; an environmental monitoring plan; 
requirements for the use of environmental best management practices, programs, 
and performance measures; criteria for evaluating the protection of quality and 
quantity of water; the identification and protection of hydrologic features, areas, and 
functions and the inter-relationships between or among them; and targets for the 
protection and restoration of riparian areas. 

Watershed planning is undertaken at many scales, and considers cross-jurisdictional 
and cross-watershed impacts. The level of analysis and specificity generally 
increases for smaller geographic areas such as subwatersheds and tributaries.  

Subwatershed Planning 

The Growth Plan and Greenbelt Plan share the same definition for subwatershed plan, 
which is defined as follows: 

Subwatershed Plan 

A plan that reflects and refines the goals, objectives, targets, and assessments of 
watershed planning for smaller drainage areas, is tailored to subwatershed needs and 
addresses local issues. 

A subwatershed plan should: consider existing development and evaluate impacts of 
any potential or proposed land uses and development; identify hydrologic features, 
areas, linkages, and functions; identify natural features, areas, and related hydrologic 
functions; and provide for protecting, improving, or restoring the quality and quantity 
of water within a subwatershed. 

A subwatershed plan is based on pre-development monitoring and evaluation; is 
integrated with natural heritage protection; and identifies specific criteria, objectives, 
actions, thresholds, targets, and best management practices for development, for 
water and wastewater servicing, for stormwater management, for managing and 
minimizing impacts related to severe weather events, and to support ecological 
needs. 
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•

•

•

•

•

Similarities and Differences across Provincial Plans 

Definitions for watershed planning are consistent across the Growth Plan and Greenbelt 
Plan, but not the ORMCP. ORMCP policies in subsections 24(3), 24(4), and 24(8) in 
particular overlap with many components of watershed planning, except for: watershed 
characterization, nutrient loading assessments, and assimilative capacity respecting 
sewage. Watershed planning is not a defined term in the NEP and PPS, although the 
NEP does define watershed management.  

Definitions for subwatershed plans are consistent across the Growth Plan and 
Greenbelt Plan, but not the ORMCP. ORMCP provides policies in subsections 27(1), 
27(2), and 27(3) with respect to development and site alteration inside and outside of 
settlement areas in subwatersheds; the policies provide direction for percentage of 
subwatershed area covered by impervious surfaces and self-sustaining vegetation. 
Subwatershed plan is not a defined term in the NEP and PPS.  

The following tables provide a comparison of watershed planning and subwatershed 
plan definitions across the Growth Plan and Greenbelt plan, compared to policies in 
subsection 24(3) of ORMCP: 

Comparison of Watershed Planning Definitions and Policies 

Watershed Planning 

Growth Plan & Greenbelt Plan 

Planning that provides a framework for 
establishing goals, objectives and 
direction for the protection of water 
resources, the management of human 
activities, land, water, aquatic life and 
resources within a watershed and for the 
assessment of cumulative, cross-
jurisdictional and cross-watershed 
impacts. 

• a water budget and conservation
plan;

• land and water use management
objectives and strategies;

• an environmental monitoring plan;
• requirements for the use of

environmental best management
practices, programs, and
performance measures;

• criteria for evaluating the protection

ORMCP 

24. (3) A watershed plan shall include, as a
minimum: 

(a) a water budget and a water 
conservation plan as set out in 
section 25; 
(b) land and water use and 
management strategies; 
(c) a framework for implementation, 
which may include more detailed 
implementation plans for smaller 
geographic areas, such as 
subwatershed plans, or for specific 
subject matter, such as 
environmental management plans; 
(d) an environmental monitoring plan 
based on a minimum of five years of 
monitoring; 
(e) provisions requiring the use of 
environmental management 
practices and programs, such as 
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•

•

•

of quality and quantity of water; 
• consideration of climate change

impacts and severe weather 
events;  

• watershed characterization
• nutrient loading assessments;
• scenario modelling to evaluate the

impacts of forecasted growth and
servicing options, and mitigation
measures;

• the identification and protection of
hydrologic features, areas and
functions and the inter-
relationships between or among
them; and

• targets for the protection and
restoration of riparian areas.

programs to prevent pollution, 
reduce the use of pesticides and 
manage the use of road salt; 
(f) criteria for evaluating the 
protection of water quality and 
quantity, hydrological features and 
functions, including criteria for 
evaluating the impacts of proposed 
development and infrastructure 
projects within and outside the Plan 
Area on water quality and quantity 
and on hydrological features and 
functions; 
(g) an evaluation of the assimilative 
capacity of the watershed to deal 
with sewage from surrounding areas; 
(h) an assessment of climate change 
impacts on sewage and water 
service systems and stormwater 
management systems. 

Comparison of Subwatershed Plan Definitions and Polices 

Subwatershed Plan 

Growth Plan & Greenbelt Plan 

A plan that reflects and refines the goals, 
objectives, targets, and assessments of 
watershed planning for smaller drainage 
areas, is tailored to subwatershed needs 
and addresses local issues.  

A subwatershed plan should: 

• consider existing development and
evaluate impacts of any potential
or proposed land uses and
development;

• identify hydrologic features, areas,
linkages, and functions;

• identify natural features, areas,
and related hydrologic functions;

• and provide for protecting,
improving, or restoring the quality

ORMCP Policy 

27.(1) Except with respect to land in 
Settlement Areas, all development and 
site alteration with respect to land in a 
subwatershed are prohibited if they would 
cause the total percentage of the area of 
the subwatershed that has impervious 
surfaces to exceed, (a) 10 per cent; or (b) 
any lower percentage specified in the 
applicable watershed plan or 
subwatershed plan. 

27.(2) Except with respect to land in 
Settlement Areas, in considering 
applications for development or site 
alteration with respect to land in a 
subwatershed the approval authority shall 
take into account the desirability of 
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and quantity of water within a 
subwatershed. 

A subwatershed plan: 

• is based on pre-development
monitoring and evaluation;

• is integrated with natural heritage
protection; and

• identifies specific criteria,
objectives, actions, thresholds,
targets, and best management
practices for development, for
water and wastewater servicing,
for stormwater management, for
managing and minimizing impacts
related to severe weather events,
and to support ecological needs.

ensuring that at least 30 per cent of the 
area of the subwatershed has self-
sustaining vegetation.  

27.(3) With respect to land in Settlement 
Areas, in considering applications for 
development or site alteration with 
respect to land in a subwatershed the 
approval authority shall consider the 
importance of, (a) ensuring that natural 
vegetation is maintained, and where 
possible improved or restored; and (b) 
keeping to a minimum impervious 
surfaces and their impact on water quality 
and quantity. 

Municipalities need to follow direction outlined in the respective provincial plan, or 
policies that applies to them.  

2.6 SUMMARY OF POLICY REQUIREMENTS 
The key driver for watershed planning by municipalities is applicable policy direction of 
the PPS, Growth Plan, Greenbelt Plan, ORMCP, and NEP. The LSPP also provides 
requirements for watershed planning in the Lake Simcoe watershed. 

Watershed planning in Ontario should also consider the Great Lakes Protection Act and 
Great Lakes Strategy, as well as water-related legislation, plans, and agreements.   

In summary: 

• PPS policies encourage a coordinated approach to planning, within and
across municipalities, on water, ecosystem, shoreline, watershed and
Great Lakes matters. The policies require planning authorities to protect,
improve or restore the quality and quantity of water by, among other
things, using the watershed as the ecologically meaningful scale for
integrated and long-term planning. The PPS is an outcome based policy
document.

• Growth Plan and Greenbelt Plan policies require watershed planning to be
undertaken to inform the protection of water resource systems and
decisions related to planning for growth and subwatershed planning to
inform site-specific land use planning decisions.
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• ORMCP policies require watershed planning by municipalities, as well as
development requirements based on impervious cover and natural cover in
subwatersheds.

• NEP does not require watershed planning specifically, although approved
watershed planning/subwatershed plans can inform land use,
infrastructure, and development decision-making.

• LSPP applies to the Lake Simcoe watershed, which is defined in the Lake
Simcoe Protection Act. The Plan speaks in detail about actions to be taken
to protect and restore the ecological health of the Lake Simcoe
watershed/subwatersheds.

Refer to Appendix A for a summary chart of watershed planning/subwatershed plan 
requirements, and matters to be informed by watershed planning/subwatershed plans. 

Checklists for Meeting Provincial Policy Requirements 

Watershed planning components, as defined in the Growth Plan and Greenbelt Plan, 
are typical, or recommended components to provide municipalities with flexibility. 
Watershed plans must always be properly scoped to reflect local circumstances, 
capacity and reflect existing equivalent studies. However, in ORMCP, watershed plan 
contents as provided in 24(3) are required as a minimum. Municipalities may consider 
integrating requirements under ORMCP with components outlined in Growth Plan and 
Greenbelt Plan definitions, to ensure adequate consideration of cross-jurisdictional and 
cross-watershed impacts of growth, development, and infrastructure across plan areas. 

The following table provides a consolidated list of watershed planning elements and the 
corresponding policy basis across the PPS and land use plans, organised by elements 
of the watershed planning process:  

Matrix of Watershed Planning Policy Direction 

*Note: Consult applicable provincial policies or plans to ensure complete
requirements are met. This is only an overview of policies and their applicability 
to watershed planning.   

If a definition is listed, it means that element is a component of the definition.  

Watershed 
Planning 
Element 

Growth Plan Greenbelt 
Plan 

ORMCP NEP PPS 

3.1 Effective 
Engagement & 
Committees 

PPS 1.2.1.e 
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Watershed 
Planning 
Element 

Growth Plan Greenbelt 
Plan 

ORMCP NEP PPS 

3.2 Partnering 
with Indigenous 
Communities 

PPS 1.2.2 & 
4.3 

4.1 Delineation 
of Watersheds & 
Subwatershed 
for Land Use 
Planning 

Growth Plan 
4.2.1.1 

Greenbelt 
Plan 3.2.3.2 
& 3.2.6.1.c & 
3.2.6.2.c 

ORMCP 24 PPS 2.2.1.a 

4.2 Identification 
of the Water 
Resource 
System 

Growth 
Plan 
definition & 
4.2.1.2 

Greenbelt 
Plan 
3.2.3.3 
(protected 
countryside 
only) & 5.3 

PPS 2.2.1.c 
& 2.2.1.d 

4.3 
Characterization 
of Existing 
Conditions 

Growth Plan 
definition 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)d 

5.1 Vision, 
Objectives, 
Goals & Targets 

Growth Plan 
definition 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)b and 
24(3)f 

6.1 Water 
Quantity, Water 
Budget & Water 
Conservation 
Plans 

Growth Plan 
definition 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)a (as set 
out in 
ORMCP 25) 

PPS 2.2.1.f 

6.2 Water 
Quality & 
Nutrient Load 
Assessments 

Growth Plan 
definition 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)g 

PPS 2.2.1.g 
& 2.2.1.h 

6.3 Natural 
Hazards in 
Watershed 
Planning & 
Subwatershed 
Plans 

PPS 3.1.3 
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Watershed 
Planning 
Element 

Growth Plan Greenbelt 
Plan 

ORMCP NEP PPS 

6.4 Climate 
Change & 
Watershed 
Management 

Growth Plan 
definition, 
3.2.1.2.d & 
3.2.1.4 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)h 

6.5 Connections 
to Natural 
Systems 

GP 4.2.3.2 & 
4.2.4.5 

GB 3.2.5 & 
3.2.6 

6.6 Cumulative 
Effects 
Assessment 

Growth Plan 
definition and 
3.2.6.4 

Greenbelt 
Plan 
definition & 
3.2.3.5 

PPS 2.2.1.a 
& 2.2.1.b 

6.7 Assessment 
of Land Use & 
Management 
Scenarios 

Growth Plan 
definition 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)f 

7.3 Informing 
Land Use 
Planning & 
Decision Making 

GP 3.2.1.2 

7.3 Informing 
Land Use 
Planning & 
Decision Making 

Growth Plan 
2.2.8.3.e & 
4.2.1.3 

Greenbelt 
Plan 3.4.3.3 
& 3.2.3.4 

NEP 1.6.8, 
1.7.5, 2.6 & 
2.6.3 

7.4 
Implementing 
the Watershed & 
Subwatershed 
Plan 

Growth Plan 
definition 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)c & 
24(3)e 

NEP 2.6.9 PPS 2.2.1 & 
2.2.2 

8 Monitoring & 
Adaptive 
Management 

Growth Plan 
definition 

Greenbelt 
Plan 
definition 

ORMCP 
24(3)d 

Interconnections with Other Policies and Strategies 

Watershed planning is inherently connected to other provincial policies and strategies 
regarding natural heritage systems, as well as climate change, wetlands, biodiversity, 
agricultural systems, source water protection, stormwater management, shorelines, 
natural hazards, and Great Lakes water quality and ecosystem health. These other 
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policies and strategies inform objectives and actions in watershed and subwatershed 
plans.  

Natural Heritage. Ontario’s regional Natural Heritage System (NHS) contains natural 
heritage features, natural heritage areas, and linkages intended to provide connectivity 
and support natural processes which are necessary to maintain biodiversity and 
ecosystems. Ontario`s regional NHS applies to the Growth Plan areas outside of the 
Greenbelt Plan and settlement areas. Characterization of watersheds as a part of 
watershed planning typically considers natural heritage features and linkages, and their 
connections to hydrologic features and areas. The Natural Heritage Reference Manual 
(NHRM) provides guidance for implementing natural heritage policies of the PPS, which 
can be useful to consider in watershed planning. How Much Habitat is Enough? 
(HMHE?) can also assist with municipal target-setting. 

Natural Hazards. Natural hazards, such as flooding hazards and erosion hazards, 
affect all regions of Ontario. On the Great Lakes shoreline, dynamic beaches are also 
considered as hazards. Understanding Natural Hazards provides introductory 
information on the Great Lakes-St. Lawrence River System and large inland lakes, as 
well as river and stream systems hazardous sites.  

Climate Change. Climate change and the impacts of severe weather events must be 
considered in watershed planning (see Section 6.4 for more details). Ontario released 
its Climate Change Strategy in 2015, followed by Ontario’s five-year Climate Change 
Action Plan, which aims to fight climate change, reduce greenhouse gas pollution and 
transition to a low-carbon economy over the long term. Environmental Assessment 
processes and planning processes need to consider the effects of a changing climate. 
MNRF has also released a Guide for Assessment of Hydrologic Effects of Climate 
Change in Ontario, which addresses climate change impacts on water resources. The 
Lake Simcoe Climate Change Adaptation Strategy, released in February 2017, takes a 
multi-faceted approach to drive actions in the Lake Simcoe watershed to adapt to our 
changing climate. Actions to address climate change and its impacts are being 
implemented throughout the watershed in collaboration with a range of stakeholders. 

Wetlands. The Wetlands Conservation Strategy for Ontario 2017-2030 provides a 
framework to conserve wetlands across the province, and identifies actions for the 
provincial government to undertake. A guiding principle of the strategy is that wetlands 
are integral components of their watersheds, natural heritage and hydrologic features 
and areas, and part of the larger landscape.  

Biodiversity. Biodiversity: It’s in Our Nature 2012-2020 aims to reduce threats to 
biodiversity and enhance resilience, which includes landscape-level conservation 
planning and promotion of urban biodiversity and green infrastructure strategies. 

Source water protection. Source water protection plans are required under the Clean 
Water Act, 2006. They identify areas where an activity is or would be a significant 
drinking water threat, through assessment reports, and then provide policies and 
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approaches to protect against significant drinking water threats. Assessment reports 
and water budgets prepared in support of source water protection plan development 
provide information for understanding watersheds and threats to water quality and 
quantity. Source protection committees, conservation authorities, environmental 
organizations, and municipalities all have important roles in implementation of source 
water protection in Ontario. 

Stormwater Management. A shift towards an ecosystem-based water balance 
approach to stormwater management has emerged in Ontario, which is being 
successfully applied. Green Infrastructure (GI) and Low Impact Development (LID) have 
emerged as new approaches and techniques in stormwater management, which are 
also supported by provincial land use policies. Watershed planning and subwatershed 
plans will inform stormwater master plans, water and wastewater master plans, and 
stormwater management plans. 

Great Lakes. The Great Lakes Water Quality Agreement (GLWQA) was originally 
signed in 1972 to commit Canada and the United States to coordination of actions to 
restore the chemical, physical, and biological integrity of the waters of the Great Lakes 
basin. The GLWQA was amended in 2012 to identify new priority challenges, including: 
aquatic invasive species, habitat and species, and climate change impacts. A new focus 
on nearshore areas and adaptive management is articulated in the updated GLWQA. 
The Canada-Ontario Agreement (COA) on Great Lakes Water Quality and Ecosystem 
Health 2014 assists with protecting waters from high nutrient levels, harmful pollutants, 
and invasive species. Phosphorus reduction in the Lake Erie basin is a priority outlined 
in the proposed Canada-Ontario Action Plan for Lake Erie. The Great Lakes Protection 
Act, 2015 provides a framework to protect and restore the health of the Great Lakes-St. 
Lawrence River basin. The Great Lakes Strategy provides direction on actions to 
protect the Great Lakes-St. Lawrence River basin, as new threats and stressors are 
resulting in cumulative impacts that are diminishing the adaptive capacity of the Great 
Lakes. The Strategy recognizes challenges facing the Great Lakes across various 
areas, including: growth, natural heritage, invasive species, climate change, chemicals 
of emerging concern, water levels, algae, and beaches.  

2.7 ROLES & COORDINATION 
Municipal Role 

Across the Province, there will be differences in scope, scale, and complexity of 
watershed planning and subwatershed plans, which need to be addressed. Some 
municipalities might have a footprint in multiple watersheds or a given watershed might 
contain all or part of multiple municipalities. Provincial policies direct planning authorities 
to coordinate planning matters and consider cross-jurisdictional and cross-watershed 
impacts. 
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Management at a watershed scale has traditionally been undertaken by conservation 
authorities, where they exist. In southern Ontario, particularly in the Greater Golden 
Horseshoe area, conservation authorities have experience in watershed management, 
and many upper-tier and single-tier municipalities have included policies in their official 
plans to implement watershed planning. Conservation authorities have differing levels of 
resources and financial support, depending on their proximity to populated urban areas 
with development pressures. However, in the Greater Golden horseshoe area, where 
development pressure is high, conservation authorities can be valuable partners in 
planning and implementation efforts, especially beyond the scope of land use policy 
direction. 

Upper and single-tier municipalities and partner organizations in the Greater Golden 
Horseshoe will need to coordinate watershed planning across jurisdictional boundaries. 
Municipalities can partner with conservation authorities to undertake watershed and 
subwatershed planning, where conservation authorities exist, at municipal discretion. In 
southern Ontario, coordination of watershed planning has largely been organized by 
conservation authorities in the past, although other models and approaches do exist, 
such as community-based environmental organizations, committees established under 
legislation, Joint Services Boards, and others.  

Coordination must be accompanied by clearly articulated objectives with an explicit 
decision-making framework that is involved with purposeful data. Development of 
agreements or clear Terms of Reference for watershed planning and subwatershed 
plan development among stakeholders, participants, and agencies will be useful for 
coordinating roles and tasks. The use of various committees or working groups, with 
clear leadership for multi-jurisdictional coordination, will support watershed planning 
endeavours, as outlined in Section 3.1 of the Watershed Planning Guidance. 

A ‘layered’ approach which first considers the broadly applicable PPS, then provides 
additional layers of watershed planning elements in the Greater Golden Horseshoe 
area, can assist with addressing regional variations in scope and complexity of 
watershed planning undertakings. Within the GGH, if the plans are silent on a matter the 
municipality must defer to the PPS for direction. PPS is a legislative requirement and 
must always be considered. The PPS provides overall policy directions on matters of 
provincial interest related to land use and development in Ontario, and applies to the 
GGH, except where the Growth Plan or another provincial plan provides otherwise. 
Additionally, if there is a conflict between the Growth Plan and the PPS, the Growth 
Plan prevails unless the conflict is between policies relating to the natural environment 
or human health. In that case, the direction that provides more protection to the natural 
environment or human health prevails. 

Provincial Role 

Existing and updated policies in the Growth Plan and Greenbelt Plan include 
requirements for watershed planning and subwatershed planning to inform land use 



February 2018 Page 23 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

planning and infrastructure decisions. The Province has a role in reviewing land use 
planning and infrastructure decisions to ensure that they are informed by watershed or 
subwatershed planning. Following are some examples of this: 

The provincial One Window Planning Service is the process whereby the Ministry of 
Municipal Affairs provides municipalities, municipal planning authorities, planning 
boards, developers and the public with one-stop access for provincial planning services. 
The provincial One Window Planning Service will review applicable land use planning 
decisions (eg. Official Plans and Plans of Subdivision) to ensure that they have been 
informed by watershed planning in accordance with this guidance document. 

The Ministry of Environment and Climate Change also has approval and/or review 
authority over environmental assessments for water-related infrastructure decisions (eg. 
water and wastewater master plans and stormwater master plans) under the 
Environmental Assessment Act and approvals for new or expanded infrastructure of this 
type under the Environmental Protection Act and Ontario Water Resources Act. During 
this review and approval process, MOECC may review these decisions where 
appropriate to ensure that they have been informed by watershed planning in 
accordance with this guidance document. 

2.8 EQUIVALENCY & TRANSITION PROVISIONS 
The Growth Plan and Greenbelt Plan speak to allowing equivalent master plans, 
assessments and studies to be used by municipalities and planning authorities to inform 
land use and infrastructure planning and decision-making. Equivalent studies are 
collectively, existing, enhanced, or new assessments, studies, and plans, provided that 
they achieve or exceed the same purposes as required by policies within the plans. 
Municipalities and planning authorities should assess the components of watershed 
planning that are outlined in this section and determine whether the assessments and 
studies they currently have would meet the components required under each plan. If 
not, then the assessments and studies need to be updated accordingly.  

While developing a watershed or subwatershed plan, municipalities and planning 
authorities can use equivalent studies to inform their planning and decision-making. 

The terms watershed planning, subwatershed plan, water and wastewater master plan, 
and stormwater master plan are defined in provincial plans. However, the use of  
“or equivalent” provides flexibility while ensuring the intent of these terms is maintained. 

At its core, an equivalent study to watershed planning will need to: use the watershed 
as the logical ecological scale for planning; identify and provide for protection of water 
resource systems including key hydrologic features, areas, functions and 
interrelationships; and consider existing and proposed land uses and developments, 
development criteria and associated impacts on quality and quantity of water. 
Subwatershed plans may be considered partially equivalent to watershed planning, 
provided that they achieve or exceed the same purposes and are protective of water at 
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the broader watershed scale, since they refine the goal, targets, and assessments of 
watershed planning for smaller drainage areas, and are based on pre-development 
monitoring and evaluation. 
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Engagement and Indigenous 
Perspectives 

3.1 EFFECTIVE ENGAGEMENT & COMMITTEES 

What is it? 

Engagement is about the communication and outreach activities undertaken to deliver 
on a particular proposal or project. In the case of watershed planning, municipalities and 
watershed practitioners should establish an approach to public, stakeholder, and 
Indigenous engagement at the outset of developing a watershed plan.  

Why is it important? 

Engagement can support a sense of ownership in the watershed planning process by 
participants and stakeholders. Engagement also provides opportunities for public 
education and outreach, as well as data collection through citizen science. Engagement 
of communities is important for relationship building and stewardship.  

Engagement of communities, interested parties, agencies, all levels of government, and 
Indigenous communities will be vital to a successful watershed planning process, and to 
support long-term, ongoing implementation, monitoring, and adaptation. Engagement is 
a flexible process ranging from general information sharing to meaningful dialogue and 
collaboration. The scope and objectives of engagement will vary depending on the level 
of interest from stakeholders and Indigenous communities.   

Public involvement in plan development increases the likelihood of public understanding 
of and support for the plan. This support translates directly into stakeholder willingness 
to advance the plan, fund plan implementation, and to carry out their 
mandates/responsibilities in accordance with the plan. 

Provincial policies encourage a coordinated and integrated approach to watershed 
planning, in which, municipalities of all levels work with other orders of government, 
Indigenous organizations, agencies, boards and conservation authorities. As such, 
engagement activities need to consider roles and responsibilities of the various 
stakeholders.  
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How to do it? 

Engagement is not limited to the development of the watershed plan and its subsequent 
incorporation into municipal policies – there are roles across the planning, 
implementation, monitoring, and adaptive management aspects of the watershed 
planning framework.  

Municipalities and planning authorities can partner with other groups in carrying out 
watershed and subwatershed planning, including conservation authorities, watershed 
councils, environmental organizations, committees, and other organizations within and 
outside of government.  

The conservation authority model is one approach for integration across scales and 
jurisdictions in southern Ontario; however, where there is no conservation authority, 
other environmental organizations are usually needed to facilitate a similar level of 
coordination on a watershed basis. Engagement with source water protection 
committees and regions will be helpful to avoid duplication and build on successes.  

Developing an Effective Engagement Strategy 

Step 1: Establishing Your Steering Committee and/or Working Groups 

• Determine membership:
• Municipality(ies)
• Planning authorities
• Conservation authorities
• Indigenous communities and organizations
• Watershed councils and/or source protection committee
• Government Ministries and/or Agencies
• Environmental organizations
• Other interest groups

• Prepare a Terms of Reference
• Define study area

Once your committee and/or working groups are established you can begin to develop 
an engagement strategy as part of your watershed planning process. The committee 
and/or working groups will be effective avenues for integrating a range of partners 
throughout the watershed planning process.  

As you progress through the watershed planning process, you may want to establish 
topical/subject matter working groups to address particular components of the 
watershed plan. These topical working groups could then report to the steering 
committee.  

*Note: It is important to ensure appropriate and meaningful Indigenous involvement.
Indigenous representation on a steering committee may help to inform an appropriate 



February 2018 Page 27 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Indigenous engagement approach for communities and organizations. See Section 3.2 
for more details.  

Step 2: Engagement Planning 

Your steering committee and/or working groups may not necessarily include all possible 
interested stakeholders. You will need to develop an engagement strategy to ensure 
you engage all potentially affected stakeholders and interested members of the public 
within your watershed area.  

Your engagement strategy should: 

• Describe your methods of engagement (written notification, one-on-one
meetings, public meetings, workshops, online surveys, watershed tours, etc.);

• Outline a frequency of engagement for relevant and timely information sharing;
• Establish a process for interested stakeholders or individuals to raise concerns

or issues, and provide suggestions or recommendations;
• Outline anticipated timelines and opportunities for additional engagement; and
• Establish how you intend to address feedback received.

Engagement Best Practices: 

• Be respectful and transparent
• Be very clear about intentions and expectations
• Know your audience and design engagement materials around them
• Consider cultural and linguistic differences
• Maintain regular communication with all interested parties to foster good

relationships
• Identify human and financial resources required at an early stage to carry-out

effective engagement

*Note: There may be an opportunity to align watershed engagement activities with
regular municipal planning processes. For example, public open houses for official plan 
reviews and amendments could be scheduled to coincide with key points of the 
watershed planning process. 

Step 3: Engagement Record 

An engagement record outlines details of all engagement activities. It is useful to keep a 
record of all feedback received and how issues were addressed. This will help to ensure 
a representative and collaborative final product. 
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Example Engagement Record Template: 

Name of 
Organization/ 
Individual/Community 

Date of 
Engagement 

Overview of 
Issues/ Concerns/ 
Recommendations 

Response 

Step 4: Conduct Effective Engagement 

Carry out your engagement activities as outlined in your engagement strategy. If issues 
arise, be prepared to adapt your original plans. Maintain your engagement record and 
report back to interested stakeholders and Indigenous communities on the results of 
your engagement and how that engagement affected the plan.   

Involving the Public 
During watershed characterization and/or monitoring it may help to involve community 
groups in data collection to ensure effective and efficient implementation. This can be 
achieved through the use of citizen science.  

Citizen Science. The collection and analysis of data by members of the general public 
in collaboration with professional scientists.  

In undertaking watershed planning, involvement with existing citizen science networks 
and protocols can be beneficial. Also, new citizen science programs can be established 
for the specific watershed. 

3.2 PARTNERING WITH INDIGENOUS COMMUNITIES 

What is it? 

A partnership approach with Indigenous peoples can lead to a more comprehensive 
watershed plan.  

Indigenous peoples in Ontario consist of numerous First Nations and Métis communities 
and peoples.  

Ontario is covered by many treaties and other agreements. Understanding treaty areas 
and the locations of First Nation communities is important for watershed planning. 

First Nations and Treaties maps are available through the Government of Ontario. 

https://www.ontario.ca/page/ontario-first-nations-maps
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More information on First Nations in Ontario can be obtained by contacting Chiefs of 
Ontario, or from other Provincial and Territorial Organizations that a local First Nation 
may be part of. 

More information on Métis in Ontario can be obtained by contacting the Métis Nation of 
Ontario, or through liaising with Independent Métis communities.  

Why is it important? 

Relationship building and meaningful engagement with Indigenous peoples is important 
for watershed planning. Municipalities should recognize and respect Indigenous 
communities’ relationship to, and customary stewardship of, land, water and resources, 
and the specific knowledge and history they can bring to watershed planning.  Working 
with Indigenous partners helps to promote respectful and mutually beneficial 
relationships in the management and protection of watersheds.  

Examples of Declarations Recognizing the Importance of Indigenous 
Partnerships: 

• United Nations Declaration on the Rights of Indigenous Peoples – is a
comprehensive statement addressing the human rights of Indigenous peoples.
The values reflected in the Declaration are consistent with Ontario’s approach to
Indigenous relations and reconciliation, which is rooted in a commitment to
establish and maintain constructive, co-operative relationships based on mutual
respect that lead to improved opportunities for all Indigenous peoples.

• Water Declaration of the Anishinaabek, Mushkegowuk and Onkwehonwe –
in 2008, the Chiefs of Ontario released the Water Declaration. The Water
Declaration speaks to the relationship of First Nation peoples to the waters, the
condition of the waters, water rights and treaties and self-determination.

Potential Risks of Ineffective Indigenous Engagement: 

• Inadequate consideration of traditional ecological knowledge could lead to
incomplete watershed planning information

• Loss of community support for plan
• Potential delays to project developments

How to do it? 

Municipalities are encouraged to work with Indigenous communities who may be 
interested in and affected by watershed planning. Municipalities should reach out to 
local Indigenous communities within the watershed, as well as Indigenous communities 
that have traditional or treaty rights in the watershed – some of these communities may 
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be located relatively far from the subject watershed (refer to the referenced First Nations 
and Treaty maps, or contact Chiefs of Ontario and Métis Nation of Ontario). In-person 
visits, phone calls, emails and letter circulation can help with determining if there is an 
interest in working together and how this will be accomplished. Early engagement is 
vital. Interested, or potentially affected, Indigenous communities should be 
partners in watershed planning.  

It is important to remember that many Indigenous communities and their staff often face 
resource and capacity pressures. Municipalities should consider how to equitably 
partner with Indigenous communities. Meaningful Indigenous engagement can lead 
to a more comprehensive and robust watershed plan.   

Indigenous Engagement Best Practices: 

• Early engagement is vital and contact with Indigenous communities should be
made prior to commencement of watershed planning

• Meaningful representation on steering committees/watershed planning
governance structures

• Consideration of traditional ecological knowledge, if offered
• Support for capacity building through watershed planning development and

implementation
• Discuss with each Indigenous community how best to work together
• Learn from each other and foster relationship building

Partnership/Collaboration: 
• Explore development of stewardship programs that support Indigenous

community studies, restoration and involvement, with a focus on Elders, 
women and youth participation 

• Further develop conservation partnerships with Indigenous communities to
encourage conservation, implement best management practices and identify 
restoration opportunities within watersheds 

• Work with Indigenous communities to develop targeted initiatives and
materials, and include Indigenous perspectives in watershed awareness 
initiatives 

• Involve Indigenous communities in environmental monitoring to provide input
into current and future watershed planning efforts 

• With respect to water quality and quantity, share information and promote
opportunities to work collaboratively with Indigenous communities to address 
the maintenance of water quality and quantity within watersheds  

• Provide opportunities for Indigenous youth to network with non-Indigenous
youth in municipalities regarding watershed planning 

• Promote mentorship opportunities for Indigenous youth to meet and work with
experienced individuals with expertise in watershed management 
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Traditional Ecological Knowledge 
Respectful consideration of traditional ecological knowledge in watershed planning 
undertakings, as appropriate, can contribute to positive environmental management 
outcomes and relationship-building.  

Effective engagement with Indigenous communities may include the consideration of 
traditional ecological knowledge as part of watershed delineation and characterization. 
This knowledge can, for example, help determine historical water levels, historical and 
cultural land uses, significant cultural sites, ecologically sensitive areas and important 
times of year for a variety of species. Traditional ecological knowledge may help to 
define research questions and data collection for any monitoring programs. 

Municipalities should discuss with the appropriate Indigenous knowledge holders how 
traditional ecological knowledge may be shared and how it may be used.   

Indigenous Watershed Planning Resources 
The Centre for Indigenous Environmental Resources (CIER) has created a series of 
First Nations Integrated Watershed Planning Guidebooks. These can be useful 
resources on the topic of Indigenous involvement in watershed planning. 

Examples of Indigenous Engagement in Watershed Planning 
Initiatives: 
Georgina, Fox and Snake Islands 

The subwatershed plan for Georgina, Fox, and Snake Islands was prepared in 
partnership with Chippewas of Georgina Island First Nation, and provides a case 
study for coordinated, integrated planning among municipalities, conservation 
authorities, the public, and First Nations communities.  

Greater Sudbury Source Protection Plan (2014) 

The Clean Water Act, 2006 prescribes a multi-stakeholder, science-based process for 
source protection planning. In 2007, the Greater Sudbury Source Protection 
Committee was established to guide source protection planning for this region. Both 
First Nations communities in the Greater Sudbury area (Atikameksheng Anishnawbek 
and Wahnapitae First Nations) had representatives on the Committee. 
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Watershed Delineation & 
Characterization 

Watershed delineation and characterization consists of three core components: 

• Delineation of Watersheds and Subwatersheds for planning and management
• Identification of the Water Resource System
• Characterization of Existing Conditions

4.1 DELINEATION OF WATERSHEDS & SUBWATERSHEDS 
FOR LAND USE PLANNING 

What is it? 

Watershed delineation involves the identification of watershed, subwatershed, and/or 
catchment area boundaries for planning and management purposes. Fundamentally, 
watersheds and subwatersheds can be delineated based on drainage basin divides. 

Why is it important? 

Watershed scale planning provides a foundation for municipalities to protect the quality 
and quantity of water based on logical ecological boundaries, and to consider cross-
jurisdictional and cross-watershed impacts. Watershed boundaries often cross over 
multiple political jurisdictions, such as municipal boundaries, since they are based on 
functional drainage areas in the natural environment. 

Watershed planning typically includes smaller nested drainage areas, such as 
subwatersheds and tributaries, so these boundaries should be identified through 
watershed planning. In many watershed planning processes undertaken to date in 
southern Ontario, priority subwatersheds are identified for further studies and 
management efforts, especially in areas subject to high development pressure or 
ecosystem degradation.  

Where watershed planning typically focuses on geographically large units (> 1000 km2), 
subwatershed planning provides for a more detailed approach to planning based on a 
local subbasins. Stormwater management planning, planning for designated greenfield 
areas and planning for major development/large-scale development will typically be 
based on smaller geographic basins such as subwatersheds.
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How to do it? 

Step 1: Determine watershed boundaries based on existing data 

Watershed delineation will typically be based on existing boundaries mapped through 
ongoing provincial, municipal, or conservation authority efforts. For example, upper-tier 
municipalities and conservation authorities typically have existing GIS mapping or 
shapefiles available for watersheds, subwatersheds, and smaller drainage catchments. 
Subwatershed studies and master environmental servicing plans undertaken in support 
of development and land use change should also be consulted for existing watershed 
boundaries. 

The Ontario Flow Assessment Tool (OFAT) can be used to assist in watershed 
delineation as part of municipal watershed planning. Figure 2 demonstrates the 
boundaries of Ontario’s primary watersheds, secondary watersheds, and tertiary 
watersheds, as mapped using OFAT.  

Figure 2 - Ontario Flow Assessment Tool 

Watershed-based organizations in Ontario are generally based around tertiary 
watersheds or smaller geographic. Municipalities may choose to work with conservation 
authorities and watershed-based environmental organizations to confirm the boundaries 
of smaller drainage basins.  

Delineation can also be undertaken manually using topographic mapping to establish 
drainage basins. Using paper mapping or GIS tools, municipalities and watershed 
practitioners can identify drainage areas based on surface water drainage patterns and 
topographic boundaries and features. 

Watershed Information Sources 
Municipalities and watershed practitioners are encouraged to maximize the use of 
existing information as opposed to carrying out exhaustive new studies and inventories. 
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In using existing information and inventories, practitioners should identify crucial gaps in 
information and establish programs to acquire this information. 

Watersheds and subwatersheds can be delineated and characterized using data and 
information available from the province, environmental organization, conservation 
authorities, municipal studies, and other sources. There is a wealth of existing 
information to assist municipalities in identifying watershed and subwatershed 
boundaries and characterizing features and functions, including:  

• Land Information Ontario (LIO) – primary, secondary, tertiary, and quaternary
watersheds;

• OFAT – create watershed maps, characterize the watershed, estimate stream
flows;

• MNRF Arc Hydro Quaternary Watersheds – Consult MNRF Guidelines for
Getting Started with MNRF’s Arc Hydro Quaternary Watershed Sessions for
detailed instructions;

• Conservation authority watershed and subwatershed mapping, publications, and
GIS files;

• Source protection assessment reports and Water Budgets prepared as part of
source protection planning; and

• Existing watershed plans, subwatershed plans, water and wastewater master
plans, stormwater master plans, environmental impact studies, sustainability
plans, etc.

4.2 IDENTIFICATION OF THE WATER RESOURCE SYSTEM 

What is it? 

As part of watershed characterization, water resource systems need to be identified, 
depending on the applicable policy framework in the watershed or subwatershed (PPS, 
Growth Plan, or Greenbelt Plan). ORMCP and NEP do not specifically outline 
components of water resource systems; however, natural heritage systems and 
hydrologic features of the ORMCP and NEP are significant elements of water resource 
systems in the province.  

PPS 

The water resource system, as provided in PPS policies, is a system which consists of: 

• ground water features;
• hydrologic functions;
• natural heritage features and areas;
• surface water features, including shoreline areas;
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Growth Plan 

The water resource system, as defined in Growth Plan, is a system which consists of: 

• ground water features and areas;
• surface water features (including shoreline areas);
• hydrologic functions, which provide the water resources necessary to sustain

healthy aquatic and terrestrial ecosystems and human water consumption; and
• The water resource system will comprise key hydrologic features and key

hydrologic areas.

Greenbelt Plan 

The water resource system, as provided in Greenbelt Plan, is a part of the Protected 
Countryside’s Natural System, along with the NHS. 

The water resource system is comprised of both ground and surface water features 
and areas and their associated functions, and it provides the water resources 
necessary to sustain healthy aquatic and terrestrial ecosystems, as well as human 
water consumption. Areas of hydrological significance in the Greenbelt function 
together with other hydrological features and areas within the remainder of 
watersheds that extend outside of the Greenbelt, to form water resource systems. 
These areas of hydrological significance could include: 

• The upper reaches of watersheds draining to Lake Ontario to the west of the
Niagara Escarpment;

• Lands around the primary discharge zones along the toe of the Niagara
Escarpment and base of the Oak Ridges Moraine;

• The major river valleys that flow from the Oak Ridges Moraine and the Niagara
Escarpment to Lake Ontario;

• The portions of the Lake Simcoe watershed and the former Lake Algonquin
Shoreline within York and Durham Regions; and

• The former Lake Iroquois shoreline in Durham and Niagara Regions.

Water Resource System Components  

Please refer to the applicable provincial policy or plan for definitions of water resource 
system components.  

Why is it important? 

Water resource systems, similar to natural heritage systems, provide a systems-based 
approach to protection of valuable ecosystems and functions.  
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Planning authorities shall protect, improve or restore the quality and quantity of water 
by:   

• identifying water resource systems consisting of ground water features,
hydrologic functions, natural heritage features and areas, and surface water
features including shoreline areas, which are necessary for the ecological and
hydrological integrity of the watershed (PPS 2.2.1.c);

• maintaining linkages and related functions among ground water features,
hydrologic functions, natural heritage features and areas, and surface water
features including shoreline areas (PPS 2.2.1d); and,

• implementing necessary restrictions on development and site alteration to:
protect all municipal drinking water supplies and designated vulnerable areas;
and, protect, improve or restore vulnerable surface and ground water, sensitive
surface water features and sensitive ground water features, and their hydrologic
functions (PPS 2.2.1.e).

Growth Plan and Greenbelt Plan provide that water resource systems will be identified, 
informed by watershed planning and other available information, and the appropriate 
designations and policies will be applied in official plans to provide for the long-term 
protection of key hydrologic features, key hydrologic areas, and their functions (Growth 
Plan 4.2.1.2 & Greenbelt Plan 3.2.3.3). 

How to do it? 

Step 1: Determine what information already exists and identify gaps 

Many features of the water resource system have been identified through municipal 
natural heritage planning, the provincial Natural Heritage System, source protection 
planning, environmental studies supporting development applications, conservation 
authority watershed management and monitoring, and other studies and reports.  

Existing information is available in source protection plans and assessment reports, as 
well as municipal official plan schedules. Existing information may be available from 
other municipal plans and studies, as well as conservation authorities. The provincial 
NHS will be considered in watershed planning processes at the municipal level.  

Step 2: Undertake reviews or studies to identify water resource 
system features 

Where information does not exist, field studies may be required. A range of accepted 
protocols for identification of these features and areas, such as OSAP, OWES, and ELC 
classification, can be used.  

As provided in the definitions for ground water features, these features can be defined 
by surface and subsurface hydrogeologic investigations. 
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As identified in the definition for surface water features, these features can be defined 
by their soil moisture, soil type, vegetation or topographic characteristics.  

Methods for identifying and protecting water resource system features are outlined in 
source protection plans (and associated assessment reports and water budgets), 
ORMCP Technical Papers, and various conservation authority-published supplemental 
technical guidelines.  

Methods for identifying and protecting these features are also outlined in the NHRM, 
HMHE?, Significant Wildlife Habitat Technical Guidelines (and updated eco-region 
criteria schedules), ORMCP Technical Papers, and various conservation authority-
published supplemental technical guidelines. 

To assist with identification of significant groundwater recharge areas, MNRF and North 
Bay Mattawa Conservation Authority published Delineation of Significant Groundwater 
Recharge Areas Supplemental Technical Guide to assist with identification and 
protection of these significant areas. Municipalities should consult the Technical Guide 
for direction in delineating SGRAs. In the Technical Guide, guidance is provided for 
identification of SGRAs, including information regarding: SGRA thresholds, spatial scale 
for averaging, linking high recharge areas to a drinking water system, and professional 
judgement relating to SGRAs (smoothing/infilling, modifying mapping based on geologic 
features, discharge areas, and wellhead capture zone considerations). The Technical 
Guide also provides a section regarding secondary analysis to confirm SGRA 
thresholds, as well as a section regarding refinements of SGRAs, and a section 
outlining other SGRA considerations. It is noted that all information contained in the 
supplemental Technical Guide is based on information taken from Assessment Reports 
prepared under the Clean Water Act and supporting Water Budget and Risk 
Assessment Reports. 

Step 3: Identify functions and interrelationships 

Identification of functions requires consideration of relationships and water-related 
dependencies, as well as consideration of factors which may influence viability of water 
resources.  

With key features identified, there is now a need to determine functions and linkages 
within the system. One method of completing this is through concept mapping within a 
pressure-state-response framework. Watershed and subwatershed studies 
undertaken to date in Ontario often utilize a pressure-state-response framework which: 
describes the current condition (state), describes the stressors likely leading to the 
current condition (pressure), and recommends management responses in the context of 
the current management framework (response). At this stage in watershed planning, 
concept mapping will be used to determine the relationship between state and 
pressures. This information can be linked to management actions in later stages of the 
watershed planning process.  
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Step 4: Identify linkages to support connectivity 

In natural heritage and watershed planning, areas with high concentrations of key 
features can be considered as ‘core areas’, and broader areas and connections can be 
identified as ‘linkages’ or ‘corridors’. 

Information for natural heritage system identification provided in Development of the 
Proposed Natural Heritage System for the Growth Plan for the Greater Golden 
Horseshoe Summary of Criteria and Methods will be useful to consider in undertaking 
watershed planning.  

The Natural Heritage Reference Manual will also provide valuable information. 

Core areas are the building blocks of an NHS and should be the most enduring natural 
areas within the landscape. Linkages provide the connections between core areas, 
which provide corridors and functional routes for the movement and viability of 
populations of plant and animal species. Linkages enable ecological processes to 
continue across a landscape by reducing habitat fragmentation and isolation. 

Connectivity is the degree to which key natural heritage features are connected by 
species movement corridors, hydrological and nutrient cycling, genetic transfer, and 
energy flows through food webs. Connectivity between key features and areas can be 
supported through identification of existing and potential linkages. Watershed planning 
should endeavour to maintain or increase the level of connectivity between key 
hydrologic features and areas and key natural heritage features and areas. Geospatial 
analysis of core features and supporting features can provide a means of assessing 
connectivity. 

Watershed Information Sources 
MNRF, 2010. Natural Heritage Reference Manual. 
ECCC, 2013. How Much Habitat is Enough? 
MNRF, 2000. Significant Wildlife Habitat Technical Guide. 
ORMCP, 2007. Technical Papers. 
MNRF Make a Map online tools 
MNRF, 2013. Water Budget Reference Manual. 
MNRF, 2013. Guide to Assessment of Hydrologic Effects of Climate Change. 
MNRF Lakeshore Capacity Assessment Handbook 
MOECC, 2003. Stormwater Management Planning and Design Manual. 
Southern Ontario Land Resource Information System (SOLRIS) - which is 
publicly available through Land Information Ontario (LIO). 
Jones, N.E. and B. Schmidt, 2017. Aquatic ecosystem classification system for 
Ontario’s rivers and streams. Ontario Ministry of Natural Resources and Forestry, 
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Science and Research Branch, Peterborough, ON. Science and Research 
Technical Note TN-04. 19 p. 
Provincial Natural Heritage System and background studies. 
Completed watershed plans and subwatershed plans. 
Conservation authority mapping, monitoring data, and programs. 
Source Protection Planning Assessment Reports and background technical work. 

4.3 CHARACTERIZATION OF EXISTING CONDITIONS 

What is it? 

Characterization is a vital component of watershed planning which involves establishing 
a baseline of existing watershed conditions. The baseline can be re-visited to evaluate 
progress towards environmental objectives and track success of management efforts. 
Existing conditions for quality and quantity of water will need to be determined, and 
locations and status of features and linkages will need to be identified, and then issues 
can be identified for further analysis.  

Baseline characterization of a watershed is a necessary initial step which provides the 
foundation for ongoing watershed monitoring, and will include the collection of existing 
and/or new data directly related to various aspects of the watershed study area. By 
completing this initial step, water practitioners are empowered to both set realistic and 
achievable future program targets and track changes in the watershed over time under 
the context of adaptive management.  

Watershed characterization includes: 

• Describing the Form, Function, and Linkages within the watershed;
• Identifying Issues and Opportunities, especially regarding the need for

protecting, restoring, or enhancing watershed features and functions;
• Prioritizing Needs; and
• Establishing Preliminary Goals and Objectives, which can be refined as the

watershed planning process progresses

Watershed characterization should provide an image of the current conditions of 
indicators associated with quality and quantity of water, so impacts as a result of 
planning, development, and management actions can be evaluated and adaptively 
managed. Since the watershed scale is the ecologically-meaningful basis for integrated 
and long-term planning, and a foundation for considering cumulative impacts, 
watershed characterization should consider indicators outlined in the PPS definition for 
quality and quantity of water, including: 

• minimum base flow;
• depth to water table;
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• aquifer pressure;
• oxygen levels;
• suspended solids;
• temperature;
• bacteria; and
• nutrients and hazardous contaminants.

Characterizing the watershed can include a range of elements, depending on local 
watershed issues and conditions, such as:  

• Identifying aquatic and terrestrial habitats;
• Identifying the quantity of surface and groundwater resources, relationships, and

water related dependencies;
• Quantifying precipitation (rainfall and snowfall);
• Quantifying groundwater;
• Quantifying surface water,
• Identifying existing flow regimes (peak flow volume and rates);
• Identifying existing water balance (recharge areas, rates and sensitivity);
• Identifying features and functions of the natural heritage system

(interconnections between and among aquatic, terrestrial and groundwater
systems, buffers and linkages); and

• Identifying constraints (floodplains, steep slopes, erosion areas, wetlands,
forests, habitat, corridors, buffers, wellheads).

Many examples of scoped watershed and subwatershed characterization studies 
currently exist, which provide models that municipalities can build on. For example, 
Central Lake Ontario Conservation Authority (CLOCAs) subwatershed plans and 
associated background studies are available on their website, and many of GRCA’s 
previous and current studies are available in digital format upon request.  

Why is it important? 

Watershed characterization is an essential component of watershed planning, and 
provides the basis for developing goals and targets, evaluating land use and 
management scenarios, and developing management approaches. An understanding of 
the features, functions, and linkages within a catchment can also be used in monitoring 
effectiveness of management actions and ecological change. 

Ecological monitoring can fill gaps in areas where there is no existing information or 
data available, especially in areas where growth and development are directed. 

Watershed planning will take an integrated approach to identifying, protecting, and 
restoring key features and functions of the watershed. 
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How to do it? 

Step 1: Determine what information is available, and what information 
is needed, to “paint a picture” of the state of the watershed 

The use of existing data is encouraged, where it exists and is appropriate for the 
watershed. Monitoring and field work may be necessary to fill gaps in data. 

Existing conditions for quality and quantity of water will need to be known, and locations 
and status of features and linkages will need to be identified, so that issues can be 
identified for further analysis.  

Previously undertaken characterization studies, watershed monitoring and report cards, 
and environmental evaluations in support of planning and development applications 
may provide enough information to develop goals, targets, and actions; however, 
additional information may be needed to understand emerging issues and threats. 
Planning authorities should review all relevant information prior to developing a 
watershed monitoring program. 

Watershed characterization provides information necessary for creating goals and 
targets (as outlined in section 5), undertaking more detailed watershed planning 
elements (as outlined in section 6), and assessing impacts, implementation progress, 
and adaptive management (as outlined in section 7 and section 8). 

Watershed planning elements outlined in section 6 of the Watershed Planning 
Guidance are also associated with watershed characterization, depending on the needs 
and conditions of the watershed, and the policy frameworks which apply. Watershed 
characterization can occur before, concurrent with, or after visioning and goal-setting, 
depending on the needs of the watershed, available information, and capacity of the 
organization undertaking the tasks. 

Step 2: Undertake a Watershed Monitoring Program 

A long-term watershed monitoring program must be developed to continually assess 
performance against baseline characterization data and set targets. Generally defined 
as the periodic or continuous collection of measured parameters through the use of 
methods remaining consistent over time, long-term watershed monitoring involves a 
comprehensive approach to data collection, incorporating water quality with other 
watershed conditions indicators.   

How Should Watershed Monitoring be Carried Out? 

• Watershed monitoring requirements (e.g., a monitoring and reporting plan)
should be developed during the watershed/subwatershed planning process, not
afterwards;



February 2018 Page 42 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

• Watershed monitoring should measure changes against baseline conditions
(e.g., before land development takes place or before restoration work occurs);

• Watershed monitoring should be timely. It should be carried out at the right times
of year and at a frequency that reflects the response time for the component
being measured;

• Watershed monitoring should be cost-effective. It should return significant
information for the money invested;

• Watershed monitoring should yield useful information (e.g., it should provide
answers to the questions that are being asked);

• Five years of pre-development monitoring is appropriate to achieve a baseline
condition; and

• Watershed monitoring should be carried out on a coordinated, partnership basis,
using data and information from various sources (e.g., municipalities, provincial
and federal agencies, organizations, institutions and the public). The public
should be involved in the development of the monitoring and reporting plan.

Monitoring the watershed (e.g., in activities such as monitoring amphibians and 
participating in bird census) helps to build stewardship. 

As with the initial task of baseline characterization, continual watershed monitoring for 
water quality would include data on the physical, chemical, and/or biological conditions 
for all waterbodies within the watershed study area. Additionally, specific watershed 
characteristics including stream corridor traits, wetlands, and watershed land use/land 
cover patterns would also be collected and compared to baseline data as they relate to 
observed water quality.

Baseline Data, Conditions, and Indicators 

The collection of baseline data is required to: capture an accurate “first look” at 
ecological characteristics and processes within the watershed, quantify various 
watershed specific parameters, and assist water practitioners in setting and 
implementing realistic and achievable future program targets. This data, collected at the 
outset of implementing a watershed management plan, can be sourced from a variety of 
places. For example, monitoring for water quality on a watershed basis would include 
the collection of physical, chemical and/or biological condition data as well as the 
recording of water quality characteristics specific to the watershed (e.g. stream corridor 
traits, wetlands, and watershed land use/land cover patterns). Canadian researchers 
and water practitioners are also able utilize baseline data from a variety of open 
databases, which are developed from national surveys of water and climate and 
maintained by the federal government. In many cases, data collected by provincial 
agencies are either maintained in-house or amalgamated with relevant federal 
databases, which in turn provide researchers with sufficient resources for completing 
baseline characterization and implementing any monitoring practices.  
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For more information on sources and collection methods of baseline data, please refer 
to Section 8 of this document. 

Data Typically Used for Watershed Characterization 

Data Type Typical Uses of Data 

Physical and Natural Features 
Watershed 
boundaries 

Provide geographic boundaries for elevation and source control 
Delineate drainage areas at desired scale 

Hydrology Identify the locations of waterbodies 
Identify the spatial relationship of waterbodies including what 
segments are connected and how water flows through the 
watershed (e.g., delineated drainage areas contributing to 
wetlands) 

Topography Derive slops of stream segments and watershed areas (e.g., to 
identify unstable areas, to characterized segments and 
subwatersheds in watershed modeling) 
Evaluate altitude changes (necessary when extrapolating 
precipitation from one area to another) 

Soils Identify potential areas with higher erosion rates, poor drainage, or 
steep slopes 
Use to delineate subwatersheds and develop input data for 
models 

Climate Provide information about loading conditions when evaluated with 
instream data (e.g., elevated concentrations during storm evens 
and high flow) 
Drive simulation of rainfall-runoff processes in watershed models 

Habitat Describe area’s ability to support aquatic life, and identify areas at 
risk of impairment 
Support defining stressors that could be contributing to impairment 
Identify shading or lack of riparian cover 
Support identification of potential conservation, protection, or 
restoration areas 
Identify any in-stream flow alterations of stream fragmentation 

Wildlife Identify special wildlife species to be protected 
Identify potential sources of bacteria and nutrients 

Land Use and Population Characteristics 
Land use and Identify potential pollutant sources (e.g., land uses, pervious vs. 

impervious surfaces) 
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land cover Provide basis for evaluation of sources, loading, and controls 
Provide unit for simulation in watershed models 
Identify environmentally protected areas and other relevant land 
uses under provincial policy 

Existing land 
management 
practices 

Identify current control practices and potential targets for future 
management 
Identify potential watershed pollutants sources 

Waterbody and Watershed Conditions 
Water quality 
standards 

Identify protected uses of the waterbody and associated water 
quality standards 

305(b) report Identify the status of designated use support in watershed 
waterbodies 
Identify potential causes and sources of impairment 

303(d) list Identify known pollutant impairments in the watershed 
Identify geographic extent of impaired waterbody segments 
Identify potential causes and sources of impairment 

Existing 
TMDL reports 

Provide information on watershed characteristics, waterbody 
conditions, sources, and pollutant loads (for specific waterbodies 
and pollutants) 

Source Water 
Assessments 

Identify water supply areas to be protected 
Identify potential sources of contamination to the water supply 

In identifying information needs for watershed and subwatershed studies, a clear 
understanding is needed of the issues the plan will address, and the types of 
recommendations that might be forthcoming from the plan. The definitions and policy 
directions for watershed and subwatershed planning provided in the provincial plans will 
assist with scoping information needs inside the Greater Golden Horseshoe Area; the 
direction of the PPS regarding water resources will assist with scoping information 
needs outside of the Greater Golden Horseshoe area. Consideration of Great Lakes 
agreements and the Great Lakes Strategy will also inform information needs and 
information gathering. 

There will be circumstances when the planning team has no option but to undertake 
technical studies or an environmental monitoring program to evaluate sensitive land use 
interactions with subwatershed ecosystem features and functions. 

Some considerations for establishing information needs and developing environmental 
monitoring plans include the following: 
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Focus on collecting information that will identify potential management 
opportunities and solutions, rather than just issues or problems; 
Determine whether any missing information is essential for preparing the 
watershed or subwatershed plan; 
Determine if information needs can be cross-referenced with existing or 
proposed watershed, subwatershed, and subdivision plans;  
Assess the possibility of better coordinating the gathering of information to 
improve the efforts of the watershed or subwatershed planning team; and  
Determine what information was important in successful plans, and learn about 
lessons in less successful efforts. 

Watershed Indicators 
During the early stages of indicator selection, there are a variety of factors that must be 
considered to ensure a holistic and broad approach to watershed characterization. 

Some factors to consider when selecting watershed indicators include the following: 

Validity 

• Is the indicator related to your goals and objectives?
• Is the indicator appropriate in terms of geographic and temporal scales?

Clarity 

• Is the indicator simple and direct?
• Do the stakeholders agree on what will be measured?
• Are the methodologies consistent over time?

Practicality 

• Are adequate data available for immediate use?
• Are there any constraints on data collection?

Clear Direction 

• Does the indicator have clear action implications depending on whether the
change is good or bad?

When measured in the urban environment, water quality measurements capture the 
various pollutants from roads and private properties washed into the storm drain 
system, as well as the cross connections to sanitary sewer lines or leaky sanitary sewer 
lines infiltrating into storm drain systems. Pollutants associated with the above can 
include metals from vehicle wear and leakages (e.g. copper, zinc, cadmium and lead), 
fuels and other petroleum products. Elevated levels of nutrients (phosphorus and 
nitrogen) and sediment from construction activities and soil erosion are also commonly 
found in urban runoff. When untreated stormwater runoff is discharged directly to 
receiving waters, pollutant loadings can be much higher than those attributed to 
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domestic sewage and have been found to cause significant impacts to aquatic life in 
receiving waters. Stormwater runoff and pollutant discharges increase steadily with 
urbanization because of the increase in impervious surfaces, which reduces infiltration 
of rainfall and runoff. 

Provincial Water Quality Objectives and the CCME Canadian Water 
Quality Guidelines 
Ontario’s Provincial Water Quality Objectives (PWQO) and the CCME Canadian Water 
Quality Guidelines (http://st-ts.ccme.ca/en/index.html) are useful references for water 
practitioners to consider when selecting indicators. These objectives include numerical 
and narrative criteria serving as physical indicators to represent satisfactory levels for 
both surface water features (i.e. lakes and rivers) and, when discharges to the surface, 
the ground water of the Province. The PWQOs are set at a level of water quality which 
is protective of all forms and aspects of aquatic life cycles during indefinite exposure to 
the water. Objectives associated with the protection of recreational water uses are 
based on public health and aesthetic considerations. 

The PWQOs are also intended to provide guidance towards water quality management 
decisions, such as the designation of provincial surface waters to reduce further 
environmental degradation. These objectives are often used as a starting point to derive 
waste effluent requirements included in Certificates of Approval and other instruments 
issued to regulate effluent discharges. Additionally, they can also be utilized to assess 
ambient water quality conditions, infer use impairments, and assist in assessing spills 
and monitoring the effectiveness of remedial actions. Reference documents providing 
details on the development of each PWQO are available from the MOECC. Please note, 
the PWQO listing is routinely updated to reflect new or revised Objectives.  

Where no PWQO or CWQG exist, other sources of guidelines (in order of preference) 
are the Federal Environmental Quality Guidelines and the British Columbia Water 
Quality Guidelines. 

Where existing data is unavailable, field investigations can be used to fill data gaps. 
Field investigations can be focused to areas such as settlement areas and designated 
greenfield areas within broader subwatersheds, to manage the scope of activities. 
Ecological monitoring will be able to provide data for characterization, plan 
development, and adaptive management.  

Sources of Available Baseline Data 
Although physical monitoring of the watershed is necessary to understand specific 
baseline details of the area, a wide variety of public baseline data sets are also 
available for developers of Watershed Plans to utilize. In Canada (and Ontario), this 
data is collected and held by a variety of agencies. Please refer to the below for a list of 
available datasets that should be considered in advance of implementing a “boots on 
the ground” monitoring plan.  

http://st-ts.ccme.ca/en/index.html
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Environment and Climate Change Canada (ECCC) provides the following list of sources 
containing pre-existing baseline data which may be useful in undertaking watershed 
planning:  

• Canadian researchers use baseline data from databases developed from
national surveys of water and climate and maintained by the federal
government. In many cases, data collected by provincial agencies are
maintained by the provinces or contributed to the federal database, thereby
providing research with a solid basis;

• Water quantity and climate monitoring are carried out across the country
through national programs under the responsibility of ECCC;

• Water quantity monitoring is undertaken through ECCC’s hydrometric program
and carried out under formal agreements with the provinces and territories;

• For water quality monitoring, several federal-provincial/territorial agreement-
based networks exist, and some provinces have their own networks in place;
however, a more coordinated and comprehensive approach is needed. To that
end, collective efforts are being made through the Canadian Council of
Ministers of the Environment (CCME) to revitalize capacities and build a
Canada-wide integrated network for water quality monitoring;

• Groundwater Quality Monitoring is undertaken through the Provincial
Groundwater Monitoring Network (PGMN), which began in 2000 and is designed
to monitor ambient groundwater level and chemistry conditions across Ontario.
There are currently 474 wells in the PGMN program that monitor groundwater
levels on an hourly basis. These wells are not used to supply water and are used
for monitoring groundwater conditions only; and

• With respect to drinking water quality, Health Canada, provincial/territorial health
departments, and their partners are monitoring waterborne disease under the
National Enteric Surveillance Program. Health Canada and the
provinces/territories also collaborate in the development of the Guidelines for
Canadian Drinking Water Quality.

Over 300 Canadian Environmental Quality Guidelines have been developed 
collaboratively by jurisdictions, which are related to the protection of aquatic 
ecosystems, the quality of sediment and soil, and the assessment of contamination in 
aquatic life. 

Connection to Watershed Planning Elements 
Characterization of watersheds will provide a basis for setting goals, objectives, targets, 
and indicators, as discussed in Section 5 of the Watershed Planning Guidance. 

Characterization of watersheds will be linked to applicable watershed and subwatershed 
planning components outlined in Section 6 of the Guidance (Watershed Planning 
Elements & Best Practices).  
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Monitoring and adaptive management considerations, as set out in Section 8 of the 
Watershed Planning Guidance, should be considered early in the watershed planning 
process since these considerations will be ongoing. 
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Setting the Vision, Goals, 
Objectives, & Targets 

What is it? 

Essentially, the vision, goals, objectives and targets of a watershed plan set the 
parameters for the actions and land-use planning decisions made under that plan.  It is 
essential that they align with applicable provincial policies, plans and reflect local 
conditions. 

Why is it important? 

Visioning will help to determine priorities, values, and issues in a given watershed. 
Setting early goals will help to guide and scope watershed planning processes. Goals 
and objectives will evolve through the planning process, as a result of information 
gained through watershed characterization.  

Vision

Goals

Objectives

Targets
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How to do it? 

Step 1: Determining a Vision and Developing Goals 

Vision – is your aspirational statement of where you want to be in the future. Your 
vision sets the framework for your goals, objectives and targets. 

The Province’s natural heritage resources, water resources, including the Great 
Lakes, agricultural resources, mineral resources, and cultural heritage and 
archaeological resources provide important environmental, economic and social 
benefits. The wise use and management of these resources over the long term is a 
key provincial interest.  

― Excerpt from Part IV: Vision for Ontario’s Land Use Planning System, Provincial 
Policy Statement, 2014. 

A vision should be realistic, credible and easy to understand. It is important to revisit the 
vision from time to time as your Watershed Plan is modified, or you have to adapt to 
changed realities. 

Tips for developing a vision: 

Use your steering committee to brainstorm words or short expressions of expectations 
for your applicable watershed: 

• Pick a time period in the distant future; imagine your watershed at that time.
• Collect all the words or expressions, grouping them into themes.
• Based on themes, collectively agree to a vision statement.

Goals – are the outcomes you want to achieve. Goals tend to be broad expressions of 
values and aspirations. In the case of a watershed, your goals will relate to the 
aspirational outcomes anticipated for your watershed if you accomplish everything that 
will be set out in your objectives and targets.  

There are several ecosystem planning principles to consider when developing goals for 
watershed planning, including: 

• Ecosystem-based approach
• Precautionary approach
• Landscape-based analysis
• Adaptive management
• Sustainable development
• Collaboration
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Watershed planning goals should address the various features, values, or threats to a 
watershed including; water quality, water quantity, aquatic species, flood protection, 
natural features, recreational values, etc. 

Goals should be attainable, economically achievable, have stakeholder and political 
endorsement, and be flexible enough to accommodate shifting natural conditions. 

Tips for developing goals: 

• Goals should be few in number, since each goal may have several objectives,
and each objective may have numerous targets.

• Goals can be short-term or long-term. When developing your plan, consider
what your short-term and long-term time horizons are, which will impact your
goals, objectives and targets. For example, a short-term time horizon may be
one to five years, while long-term is greater than five years. Goals should be
articulated to provide measurable results based on chosen time horizons.

• After characterizing and delineating your watershed, you may have specific
problems that you wish to address. Your goals could be specific to the issues
arising from the watershed characterization and delineation.

Step 2: Developing Objectives and Targets 

Goals, objectives and targets can be developed simultaneously as they branch out from 
each other in varying levels of specificity.  

Objectives – are precise outcomes necessary to achieve your goals. They are detailed 
statements of qualitatively or quantitatively measurable results you hope to accomplish. 
They are more concrete and narrow than goals. Objectives should be S.M.A.R.T: 

Specific: who, what, where, and why?
Measurable: how will you demonstrate success?
Achievable: what is the action-oriented verb?
Relevant: how does it relate to the goal?
Time-bound: when?

Tips for developing objectives: 

• Similarly to goals, objectives can be short-term or long-term. Ensure the
objective’s time-horizon aligns with whatever time-horizon you chose for your
goal. Since objectives are more specific and concrete than goals, you could have
both short-term and long-term objectives under a single goal.

• Keep objectives to a manageable and realistic number under each objective.
• Use the S.M.A.R.T. acronym to help develop objectives.
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Targets – allow you to set more specific time-based, percentage-based, or other 
quantitative measures to meet their particular objective. Targets allow you to measure 
progress towards the relevant objective.  

There are different types of targets that could apply to watershed planning: 

Process Measures a process, policy or activity 
Example: Stream corridors are publicly owned and protected 

Inputs Measures resources invested or used 
Example: Invest $xx.xx over five-year period in streambank 
restoration activities 

Outputs Measures the level of use or activity 
Example: Maintain long-term stable water levels 

Outcomes Measures the end results 
Example: Greater than 75% of surface water samples meet the 
PWQO. 

Municipalities undertaking watershed planning should keep the following tips in mind for 
developing targets. 

Tips for developing targets: 

• What kinds of data are you collecting or measuring that can help determine
whether you have met your objectives?

• Ensure you can reliably collect the information necessary to determine whether
you have reached the target.

• Targets for watershed planning can make use of existing provincial policies and
guidelines for indicators like water quality parameters, water quantity metrics,
and habitat percentage requirements.

• Targets can be developed that consider both spatial and temporal scales.

Step 3: Tying it All Together 

Once you have developed your vision, goals, objectives and targets, determine whether 
they align. Ensure you have considered the financial and human resource implications 
of your expected results to make sure this is something you can accomplish. 

Here is a hypothetical example: 

Goal: A healthy aquatic ecosystem with sustainable biodiversity. 

Objective: Protect or restore the health of wetland ecosystems. 
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Targets: Increase wetland cover to 15% of total watershed area (all 
watersheds). 

*Remember: There can be more than one objective under each goal, and more than
one target under each objective. The above example is to illustrate the varying levels of 
specificity between goals, objectives and targets.  
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Watershed Planning Elements & 
Best Practices 

Watershed planning elements include eight components outlined in the following sub-
sections: 

• Water budgets, water conservation plans, and surface and groundwater quantity
considerations are outlined in Section 6.1.

• Water quality for surface and ground water, nutrient loading, and assimilative
capacity assessments are outlined in Section 6.2.

• Natural hazards are outlined in Section 6.3.
• Climate change considerations are incorporated through the Watershed Planning

Guidance, although more specific guidance is outlined in Section 6.4.
• Interconnections with natural heritage features, areas, and systems, as well as

the benefits of green infrastructure, are outlined in Section 6.5.
• Consideration of cumulative impacts is outlined in Section 6.6.
• Analysis of land use and management scenarios is outlined in Section 6.7.

Not every component of watershed planning will be applicable to every watershed, so 
readers should consult the sections which address the needs of their local communities 
and watersheds. 

6.1 WATER QUANTITY, WATER BUDGET, & WATER 
CONSERVATION PLANS 

What is it? 

Provincial policies with regard to water resources require that planning authorities 
protect, restore, or enhance the quality and quantity of water. This section of the 
Watershed Planning Guidance deals with water quantity considerations, and specifically 
water budgets and water conservation plan. 

A water budget quantifies elements of the hydrologic cycle within a watershed or 
subwatershed study area at an appropriate level of detail. These elements include 
precipitation, interception, evapotranspiration, infiltration, storage and surface runoff 
amounts on an annual average basis.  A water budget model can project the impacts of 
proposed land use or management changes on the water budget/water resource 
availability and to assess mitigation measures intended to maintain a given water 
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budget state. A water budget can be used to assess if water use is sustainable, if 
resources are stressed, or likely to become stressed.  

Figure 3 illustrates elements of water budgets: 

Figure 3 - Basic components of a water budget (draft)

More detailed water budgets might consider seasonal conditions, extremes based on 
historical data and projections that account for climate change impacts. Water budgets 
should include accounting for cumulative effects of existing and future conditions. 

Changes in hydrology can impact the quantity and quality of water reaching natural 
features, public and private property habitat, water flows (flooding, drought), and erosion 
potential. Understanding how water moves within a water resource system is important 
to understanding the cumulative impacts of land use activities, such as development 
projects (proposed and existing). 

Components of a water budget 
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Uses of a Water Budget 

• to set water allocation targets and recharge rates within local watersheds;
• as a decision-making tool to evaluate land and water uses such as restoration

and rehabilitation;
• projects identified in management plans;
• evaluate the cumulative effects of land and water uses within watersheds;
• to provide a watershed scale framework for site scale studies (e.g. evaluation of

a sewage & water system plan);
• to help make informed decisions about the design of environmental monitoring

programs; and
• to assist in setting targets for water conservation.

Water conservation The Growth Plan requires that municipalities will develop and 
implement official plan policies and other strategies in support of the conservation 
objectives, including water conservation, which can achieved through water demand 
management for the efficient use of water, and through water recycling to maximise 
reuse and recycling of water (Growth Plan 4.2.9.1.a). 

In the ORMCP area, subsection 25(2) provides specific direction for the minimum 
contents of water budgets and water conservation plans. 

Why is it important? 

Legislation and policy incorporating water budget assessments include the following: 

• Clean Water Act is a major driving force for the watershed and subwatershed
scale water budgets that have been carried out in the province. Water budgets
have been undertaken as part of source protection planning processes across
the province, pursuant to the Clean Water Act. Conceptual Water Budgets, Tier 2
Water Budgets, and Tier 3 Water Budgets have been undertaken, depending on
the characteristics and needs of the watershed.

• The Water Budget and Water Quantity Risk Assessment Guidance Module
provide the basic direction to carry out the technical water budget
characterization. These water budgets, once incorporated into a provincially
approved assessment report will be used to set policies to manage water uses
within local areas to protect sources of municipal drinking water. MNRF’s Water
Quantity Geodatabase project developed a water budget model in support of
source protection planning. The Water Quantity Geodatabase will be useful for
municipalities undertaking watershed planning in southern Ontario.

• The Oak Ridges Moraine Conservation Plan specifies that detailed water
budgets and water conservation plans be carried out to support land use plans
and development (ORMCP 25). Water budgets and water conservation plans
were both required as part of watershed plans in ORMCP, and have been
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supported by ORMCP Technical Paper #10 – Water Budgets and #11 – Water 
Conservation Plans. Also, where water budgets have been previously completed 
for watershed planning in ORMCP, these water budgets may need to be updated 
to reflect climate change considerations as outlined in MNRF’s Water Budget 
Reference Manual. 

• The Provincial Policy Statement, 2014 states that the diversity and connectivity
of natural heritage features in an area should be maintained, restored or, where 
possible, improved (2.1.2), and the quality and quantity shall be protected, 
improved or restored (2.2.1). Water budgets are encouraged to meet these 
requirements. 

• Provincial plans, such as Growth Plan, Greenbelt Plan, and ORMCP identify
water budgets and water conservation plans as some of the typical components 
of watershed planning. 

• The Lake Simcoe Protection Plan has requirements for Tier 2 water budgets,
where not already completed under the Clean Water Act, and water conservation 
plans for specific municipalities. 

To a limited extent and without formal water budget guidance, the following provincial 
guidelines and manuals inherently promote the use of water budgets to meet their 
technical objectives: 

• Stormwater Management Planning and Design Module;
• Hydrogeological Technical Information Requirements for Land

Development Applications;
• Guidelines for the Preparation of a Rural Servicing Report for Development

to be Serviced by On-Site Sewage Systems;
• Permit to Take Water Manual; and,
• Official Plans across Ontario mention water conservation, environmental

protection and other things related to the protection and enhancement of ground
and surface water quantity. Water budgets are a basic tool to fulfill the
objectives and are commonly used in support of water supply and land use
management.

How to do it? 

Water Budget 
In 2013, MNRF released its Water Budget Reference Manual, which provides direction 
for hydrology and water budget analysis, including climate change considerations with 
regard to water budgets. The Water Budget Reference Manual describes applications of 
water budgets, including: source water protection, watershed and subwatershed 
studies, permits to take water, aggregate extraction, and others. Municipalities should 
refer to this document when undertaking water budget analyses. 
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A water budget for a given area can be conceptualized as water inputs, outputs, and 
changes in storage. The inputs (precipitation, groundwater or surface water inflows, 
anthropogenic inputs) must be equal to the outputs (evapotranspiration, water supply 
removals or abstractions, surface or groundwater outflows) as well as any changes in 
storage within the area of interest.  

The water budget process can encompass various levels of assessment, from simplistic 
to complex, depending on level of concern about how much water is available. The 
higher the tier, the more complex the science involved and the narrower the geographic 
focus. Water budgets need to consider this information on a variety of spatial and 
temporal scales. 

Numerical models use simplified representations of these processes and enable 
quantification and evaluation of the hydrologic system at various levels – watershed, 
subwatershed and site scale. They may operate at different time steps and spatial 
resolutions and use a variety of approaches to represent key hydrologic processes.  

Although these models can provide quantitative values, it is important to recognize the 
uncertainty in numerical modeling and use the models appropriately in making water 
management decisions. The most appropriate model for water budget analysis will 
depend on the type of questions that the model is required to answer.   

Water budgets can be described according to the following generalized equation: 

In the simplest form this can be expressed as: 

Inputs = Outputs + Change in storage 

P + SWRinR + GWRinR + ANTHRinR = ET + SWRout R+ GWRout R+ ANTHRout R+ ΔS 

Where; 

P = precipitation; 
SW in = surface water flow in; 
GW in = groundwater flow in; 
ANTH in = anthropogenic or human inputs such as waste discharges; 
ET = evaporation and transpiration; 
SWout = surface water flow out; 
GWout = groundwater flow out; 
ANTHout = anthropogenic or human removals or abstractions; and 
ΔS = change in storage (surface water, soil moisture, groundwater). 

Conceptually, there are three compartments to consider in the water budget 
determination as shown in the following figure: the ground surface; the unsaturated 
zone and the saturated zone: 
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Figure 4 - The three conceptual storage zones in a water budget 

The above figure shows that evapotranspiration can occur from any of the three (3) 
conceptual storages, as well as relevant anthropogenic inputs. Anthropogenic inputs 
and outputs of water involve some form of water transport across catchment or 
watershed divides. Human interventions are often difficult to account for in a water 
budget owing to the fact that a certain portion of the withdrawn water is likely re--
circulated back within the same watershed (e.g. through lawn watering or through 
leakage from municipal infrastructure, etc.). 

Water Budget Models and Types 
The three basic types of numerical models that are built and used for water budget 
analysis are: 

• Groundwater models;
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• Surface water models; and
• Conjunctive or integrated continuum models.

Commonly, an integrated approach is used where output from both a surface water 
model and a groundwater flow model is iteratively compared. Traditionally, assumptions 
are made about all processes in a model. The processes of greatest interest are those 
that are explicitly represented in the model equations. The processes considered least 
important are treated as lumped processes and are specified as inputs or outputs to the 
model. 

A range of different models exist to address a breadth of needs and requirements for 
local watershed planning and water budgeting processes. Essentially, models can be 
developed and used to account for, the fluxes through the various components of the 
hydrologic cycle. An overview of numerical models, lumped parameter models, and 
physically-based models follows: 

• A numerical model is a type of mathematical model used to approximate a field
situation by solving governing equations that represent the physical processes of
the hydrologic system. Analytical models provide a direct solution of the
governing equations for simple homogeneous systems, whereas numerical
models simulate more complex systems where the various parameters can vary
spatially and temporally and the governing equations are solved approximately.

• A lumped parameter model is a type of numerical model that solves the
equations describing a system at a large scale by assuming that average values
for physical parameters can be used to describe or predict the behaviour of a
system. In a lumped parameter model the spatial position is not considered
important to answer a question such as the total runoff in a watershed. These
types of models are applied to large scale problems.

• A physically based model is a type of numerical model that solves equations
where spatial position is an important consideration. Physically based model
equations are derived from fundamental physical principles and/or extensive
observations to describe the causes and effects of the system processes and
their combined effects on the system behaviour. In these models, the actual
rather than average (lumped) physical parameter value is important. Physically
based models simulate small-scale to large-scale problems by incorporating
spatial variability and interdependence of processes.

Selecting a Model 
The most appropriate model for water budget analysis will depend on the dominant flow 
processes; whether it is dominated by surface water or groundwater. In most 
watersheds in Ontario, changes in groundwater discharge and storm event processes 
will affect the flow in the river such that linking of surface water – groundwater models, 
or the use of conjunctive models is most appropriate for water budget analysis. The 
effective application of a numerical model for water budget analysis requires: 
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• definition of specific objectives of the analysis at the start;
• identifying the characteristics of the hydrologic system through development of a

conceptual model (review existing reports: size, spatial variations, land use
variability, topography, geologic structure, etc.);

• determination of the "Scale of the Problem" or the level of detail that needs to be
included (e.g. subwatershed versus site scale or forested versus open areas)
depends on processes;

• determination of the appropriate time scale;
• collection or compilation of sufficient data to evaluate each process;
• suitability for linkage to GIS;
• ease of calibration and validation;
• recognition and minimization of the uncertainty in the analysis; and
• re-evaluation of the applicability of the analysis prior to addressing new

objectives.

Secondary considerations include: 

• available resources (e.g. for model application, training and maintenance, etc.);
and

• model availability, preferably from an organization that provides regular updates
and technical assistance.

Commonly Applied Models 
A summary of models used in Ontario for water budgets is provided in Table 4-3 of 
MNRF’s Water Budget Reference Manual.  This table identifies the name, developer, 
and a brief description of common surface water, groundwater, and integrated 
groundwater-surface water models used in Ontario. The ORMCP Technical papers also 
serve as a valued source of information regarding models used for water budgets in 
Ontario. To account for climate change and severe weather considerations in water 
budgets, the Water Budget Reference Manual should be consulted. It provides potential 
hydrologic impacts due to climate change, and it outlines a guide to hydrological 
assessment incorporating climate change. The Guide for Assessment of Hydrologic 
Effects of Climate Change in Ontario can also assist with incorporating climate change 
considerations into watershed planning. 

Water Conservation Plans 
Watershed plans should also include water conservation plans which are important for 
Municipalities to undertake to maintain water resources. Recognizing water as a 
valuable and non-renewable resource which must be utilized efficiently and cost-
effectively is necessary when looking to sustain related social, environmental, and 
economic drivers within the watershed study area. Water conservation systems can 
help in avoiding, downsizing, or postponing water and wastewater projects. 
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Key Steps for Water Conservation Plans 
The ORMCP Technical Paper 11 – Water Conservation Plans also recommends that 
Water Conservation Plans include additional conservation goals, measures and 
incentives to ensure long-term success. These items include: 

• Incorporate an ecosystem (holistic) and an adaptive environmental management
approach;

• Illustrate anticipated effects of conservation measures on water demand and
supply capacity (e.g. as a result of reducing leaks and losses);

• Develop an implementation plan for the water conservation plan, including any
barriers that may affect its implementation;

• Develop a plan for public consultation;
• Develop a plan for monitoring and evaluating effectiveness of the plan; and
• Specify how results of plan implementation will be reported.

ORMCP Technical Paper 11 – Water Conservation Plans provides a useful framework 
to follow. The process outlined in this technical paper separates the development of a 
water conservation plan into three phases: defining conservation needs, choosing 
appropriate measures and incentives, and drafting the plan. Additionally, it is 
recommended that approval authorities, such as Conservation Authorities or other 
approval authorities in the same watershed, be included in the conservation planning 
process.  

Defining Conservation Needs 

• Develop Water Use Profile and Forecast
• Identify Water Conservation Goals - Link to Water Budget Analysis

Choosing the Appropriate Measures and Incentives 

• Identify and Evaluate Water Conservation Measures
• Identify and Evaluate Water Conservation Incentives
• Analyze Relative Benefits and Costs of Measures and Incentives
• Select Conservation Measures and Incentives

Drafting the Plan 

• Prepare Water Conservation Plan - plan should be a written account of the
previous six steps, plus:

• Illustration of anticipated effects of conservation measures and incentives
on water demand and supply capacity;

• An implementation plan; and
• A plan for monitoring and evaluating effectiveness.
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Revising the Plan 

Review and re-evaluate the plan to ensure water conservation goals are being met. 

For additional information on key steps associated with the above information, please 
refer to Section 5 of the ORMCP Technical Paper 11 – Water Conservation Plans.  

Planning, Design, and Development Restrictions and Requirements 
As previously noted, Water Conservation and Budgeting is a significant factor in the 
long-term health of a watershed study area. Supporting vital storage reservoirs and 
recharge zones for groundwater, which in turn feed wetlands, lakes, streams, and 
rivers, active conservation measures are crucial to ensuring sustainable demand from 
local residents as well as agricultural, industrial, commercial and recreational facilities.  
Inefficient water use practices, large drawing activities from surface and groundwater 
sources and climate change can also have long-term impacts on environmental, public 
health and local economies. As a result of the above, it is necessary for water 
practitioners to consider a variety of planning, design and development restrictions and 
requirements, based on best practice examples related to water, wastewater, and 
stormwater master planning to ensure efficiency and optimization of water use across 
the watershed.  

Examples 

1) Enhancing Stormwater Capture / Infiltration to Maintain Ecological
Flows 

With significant advances in watershed management over the past three (3) decades, 
water practitioners now must address a broad suite of technical issues including 
maintenance of hydrologic processes and the natural water balance, as well as the 
enhancement of fish habitat, stream morphology, and terrestrial habitats and the 
mitigation of the observed and forecasted impacts of climate change. Through the use 
of Green Infrastructure and Low Impact Development (LID) technologies, planners, 
engineers, landscape architects and designers have a variety of tools available to 
enhance Stormwater capture and infiltration to maintain ecological flows.  

Draft LID Stormwater Management Guidance Manual (2017) 

Ontario is developing new guidelines that could recommend stormwater flow 
attenuation through the use of LID to better maintain the natural hydrologic cycle.
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Low Impact Development Stormwater Management Planning and Design Guide 
(2010.) 

The intent of this guide is to act as a tool to help developers, consultants, municipalities 
and landowners understand and implement sustainable stormwater planning and 
practices in the Credit Valley Conservation (CVC) and Toronto and Region 
Conservation Authority (TRCA) watersheds. The use of sustainable stormwater 
planning and practices will help ensure the continued health of the streams, rivers, 
lakes, fisheries and terrestrial habitats in our watersheds. 

Policy Example: Lake Simcoe Protection Plan. 

Relevant policies, such as those presented in the LSPP (Recommendation 4-1) can 
include the promotion and support of low impact design (LID) solutions such as 
rainwater harvesting, rain gardens, and grey water reuse to manage stormwater and 
supplement residential water use. 

2) Water Reclamation

While there are currently no provincial guidelines policies or regulations enacted by the 
Province for water reclamation and reuse, taking a proactive approach to increase 
efficiencies within these systems can result in significant savings for both water and 
power consumption.  

Water and Energy Conservation Guidance Manual for Sewage Works (Chapter 4). 

The intent of this manual is to inform sewage works owners, managers, process 
engineers and operators on measures that can be taken to reduce energy and water 
use at their facilities, and on options and considerations for water reclamation and 
reuse. Chapter 4 of this Guidance Document provides a comprehensive outline of 
various options for reusing or reclaiming water, including a helpful comparison of the 
level of treatment and economic, social and environmental factors for various water 
reuse options for water practitioners to consider.  

6.2 WATER QUALITY & NUTRIENT LOAD ASSESSMENT 

What is it? 

Water quality and nutrient load assessment involves developing an understanding of 
nutrient and other pollutant concentrations and loading rates in lakes and rivers as well 
as groundwater.  
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Quality of water can be measured by indicators associated with hydrologic function, 
including: oxygen levels, suspended solids, temperature, bacteria, nutrients, and 
hazardous contaminants. Negative impacts on quality of water can be assessed through 
environmental studies, such as water quality impact assessments in accordance with 
provincial standards.  

Nutrients such as phosphorus can contribute to negative impacts on quality of water as 
well as degradation of sensitive surface water features, sensitive groundwater features, 
and their related hydrologic functions. Phosphorus loading and phosphorus 
concentration targets should be considered in watershed planning. Nutrient loading 
assessments may consider a range of nutrients which may be contributing to issues in 
the watershed. 

Human activities are impacting water quality, compromising conditions for aquatic life, 
recreation and other opportunities that rely on clean water. By assessing the sources 
and means by which nutrients and pollutants are getting into water, better planning and 
mitigation practices can be incorporated into watershed planning. 

Why is it important? 

Nutrients and other pollutants play an important role in watershed health. For example, 
Lake Erie and Lake Simcoe have experienced issues with excess phosphorus resulting 
in eutrophication, hypoxia, nuisance algae blooms, and other impacts. Other lakes and 
rivers are experiencing similar issues with increasing frequency.  

Green Book and Blue Book 

The Provincial Water Quality Objectives (PWQOs) are intended to ensure that surface 
water quality is satisfactory for aquatic life and recreation and that water uses requiring 
more stringent water quality are served on a site-specific basis. Ground water quality is 
to be preserved to protect the greatest number of uses.   

MOECC’s ‘Green Book’ provides guidance with regard to deriving effluent requirements 
and deriving receiving water based effluent requirements. MOECC’s ‘Blue Book’ 
provides direction with regard to managing the quality and quantity of both surface and 
ground waters, and provides PWQO, which will be important to consider in assessment 
of land use planning and development decisions on a watershed basis. 

GLWQA, COA, and Canada-Ontario Action Plan 

The GLWQA and associated agreements and strategies (e.g. COA, Canada- Ontario 
Action Plan to Reduce Phosphorus Loadings in Lake Erie, etc.) point to phosphorus and 
algal blooms as a threat to the Great Lakes. Ontario has adopted a target of 40% 
phosphorus load reduction by 2025, and Ontario is also working with provincial, 
national, and binational partners to reduce nutrient-related impacts from both urban and 
rural watersheds.  



February 2018 Page 66 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Ontario’s Great Lakes Strategy 

Ontario’s Great Lakes Strategy provides an overview of the binational phosphorus 
reduction target set through the most recent COA. Recommended phosphorus loading 
targets are also outlined in the Annex 4 Objectives and Targets Task Team’s final report 
to the Nutrients Annex Subcommittee (Annex 4 Objectives and Targets Task Team, 
2015). 

Source Water Protection 

Water sources are secured from a water quality perspective by the implementation of 
policies in respective Source Protection Plans to reduce the risk of contamination from 
activities, existing or future, that are deemed to be significant drinking water threats. 
These policies and plans direct municipal land use planning and prescribed provincial 
instruments, as well as establish a formal process to provide for risk management 
planning.  

Municipalities are required to develop risk management plans for chloride and 
pathogens in identified vulnerable areas for Source Protection Planning.  Municipalities 
should continue to proactively manage the use of chloride in the watershed by following 
ECCC’s Code of Practice for the Environmental Management of Road Salt, participating 
in programs like “Smart about Salt’ and promoting salt and water efficient water 
softeners. 

How to do it? 

Step 1. Assemble and Map Monitoring Data 

• Include watercourses and water bodies;
• Include drainage areas and landmarks such as roads and communities;
• Show land use classifications, point sources and other likely contributors to water

quality conditions;
• Determine appropriate indices of water quality – chemical and biologic monitoring

data;
• Compute indicator values from monitoring data; and
• Map indicators and identify spatial trends.

Mapping of indicators provides an invaluable means of communicating information that 
can be difficult to convey in any other way. Because water quality has such a 
geographic aspect to it, where there is a progression of flow from headwaters to 
downstream, understanding how conditions change from reach to reach is critical to 
understanding where impairments are and what influences are involved.  

Indicators are an effective means of summarizing, quantifying and comparing relative 
states. Indicators of water quality include biologic data such as benthic and fisheries 
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surveys, concentrations of chemical constituents, and field measurements of 
parameters such as pH, dissolved oxygen, temperature, turbidity and conductivity. More 
physical indicators such as buffering of water courses, forest and canopy cover and 
stream bank stability may also be used to characterize influences on water quality 
conditions. Indicators might be used to track changes over time or indicate spatial 
distribution or patterns. Some indicators might be used as proxies for other important 
criteria that lack data to quantify directly. 

Indicators form the basis of a target setting approach as they can be used to define the 
past, present, target and alternative scenario states. 

Step 2. Identify Trends in Time 

• Are there changes in water quality over time that suggest response to human
activities?

• Are there gaps in the data that prevent adequate assessment of conditions?

Examining data for trends and gaps begins to tell the story of what is happening in the 
watershed over time. There are numerous ways of analyzing and viewing data sets to 
try to identify trends.  

Step 3. Consider the Influence of Flow Regime 

• Use hydrologic models, stream gauging and statistical approaches to
characterize flow regime upstream and downstream of points of interest;

• Low flow conditions may limit dilution potential from existing or proposed point
sources; and

• High flow conditions may exhibit high concentration of nutrients and pollutants
from rural and urban runoff during storm and snow melt events.

Water quality and quantity are often related. Higher flows resulting from storm events 
and snow melt runoff often carry higher concentrations of sediment, nutrients and other 
pollutants. Pollutant concentrations tend to spike shortly after a significant runoff event 
begins as accumulated material on streets and other hard surfaces washes off into 
storm sewers and water courses. Higher flow volumes exhibit higher speeds with 
greater scour potential to erode stream banks, fields and construction sites. 

Pollutant loading can be estimated using regression techniques with long-term 
continuous monitored stream flows and less frequent water quality grab samples that 
are distributed across high and low flow conditions. It is, however, highly dependent on 
availability of adequate data. 

Water quality is often highly influenced by flow. High runoff might dilute point source 
loads, but increased concentrations may result from runoff. Low flows have less dilution 
potential but may exhibit higher quality because they may be comprised of higher 
proportions of groundwater. Load analysis provides a more consistent assessment. 
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Step 4. Assess Capacity of Receiving Waters to Assimilate Point and 
Non-Point Source Loads 

• Point source discharge cannot be acutely toxic to aquatic life;
• Water quality downstream of point and non-point sources of nutrients and

pollutants should achieve PWQOs under appropriate design conditions;
• Where PWOQs are already exceeded, any new development or discharges

should not further impair water quality;
• Where PWQOs are currently achieved, any new development or discharges

should not cause impairment of water quality above PWQO’s;
• The mixed concentration in the receiving waters can be assessed by adding the

ambient load with the waste load and dividing by the combined flow; and
• Consider other water quality goals and targets and objectives that have been

agreed to by watershed management stakeholders and partners. For example, if
there is a goal to improve fisheries habitat, consider factors that influence
dissolved oxygen, temperature and other factors contributing to habitat viability.
Determine how existing and proposed human activities influence these factors
and develop planning that addresses them.

Step 5. Plan for Minimal Impact 

• Consider where there is assimilative capacity in the watershed and where limits
have been reached both at the point of interest and looking further downstream,
using a cumulative effect approach;

• Address Provincial effluent discharge requirements;
• Require the adoption of technologies that address point and non-point source

contributions to water quality conditions such as low impact development
features, wastewater treatment systems and agricultural best management
practices; and

• Apply modeling decision support approaches were appropriate to evaluate
complex contributions from multiple sources.

Point Source 

The ‘Green Book’ provides guidance for point source discharge to receiving waters. 
Policies are provided for areas with conditions that are better than objectives, and those 
areas not meeting objectives. Implementation procedures for effluent requirements, 
especially guidance for establishing effluent requirements, will be valuable for 
consideration through municipal watershed planning processes. Requirements include: 

• In areas which have water quality better than the PWQO’s, water quality shall be
maintained at or above the Objectives;
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• Water quality which presently does not meet the PWQO’s shall not be degraded
further and all practical measures shall be taken to upgrade the water quality to
the Objectives;

• Prevent the release, in any concentration, of hazardous substances that have
been banned;

• Ensure that special measures are taken on a case by case basis to minimize the
release of hazardous substances that have not been banned; and

• Mixing zones should be as small as possible and not interfere with beneficial
uses. Mixing zones are not to be used as an alternative to reasonable and
practical treatment.

General procedures for establishing effluent requirements are outlined as follows: 

General Procedures for Establishing Effluent Requirements  

In establishing effluent requirements for discharges to surface waters, the procedures 
outlined below should be followed: 

1) Site-specific receiving water assessments will be conducted to assess existing
conditions and determine effluent requirements based on the waste assimilative 
capacity of the receiver. To make an assessment historical upstream water quality 
concentrations are assessed using the 75th percentile concentration. 

2) The site-specific effluent requirement, so derived, will be compared, where
applicable, to appropriate federal or provincial regulations or guidelines for effluent 
discharges and the most stringent requirement will be applied.  

3) The effluent requirement derived from the above procedures, expressed as waste
loadings and/or concentrations, will be incorporated into a Certificate of Approval or 
other control document.  

4) For existing discharges in areas where water quality is degraded and does not
meet the PWQOs, the Ministry may develop a pollution control program with each 
discharger to meet the effluent requirement determined from the above procedures. 

Through the incorporation of water quality based limits into legally enforceable control 
documents such as a Certificate of Approval, the policies for water quality 
management become enforceable. These limits most commonly are for municipal or 
industrial point sources, but may also be applied to cooling water, stormwater or other 
polluting sources. 

Rural Nonpoint Source 

Non-point source pollution reduction strategies should aim to improve soil health and 
reduce soil and nutrient loss from rural lands. These strategies need to aim to reduce 
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nutrient and sediment loss and protect surface and groundwater. Non-point source 
pollution reduction should use a range of site appropriate management practices. Those 
practices eligible to receive stewardship funding should be increased over time as new 
technologies become available. Assistance should be directed to priority areas and 
monitoring and load reduction quantification procedures should be used to determine 
effectiveness of best management practices. 

Nitrogen application to the land in areas of high groundwater recharge should be 
optimized to maintain productivity while minimizing environmental losses in priority 
subwatersheds.  

There are many best management practices (BMPs) that can be implemented in a rural 
setting to help improve water quality and quantity: 

• manure storage and management;
• private septic system repair or replacement;
• construction of bypass channels or bottom draws for online ponds;
• streambank erosion control and stabilization;
• cover cropping;
• tree and shrub planting;
• installation of cropland erosion control structures;
• clean water diversion;
• livestock access restriction and watercourse exclusion fencing;
• completion of nutrient management plans;
• crop residue management;
• strip cropping/contour farming;
• crop rotation;
• cover crops;
• hay/pasture;
• nutrient management;
• vegetated buffer strips along watercourses; and
• best practices for municipal drain design and maintenance.

Measures that are intended to address pollutants from non-point sources are inherently 
more difficult to quantify benefits from. As a result, many programs that promote non-
point source management practices tend to be process based; meaning they measure 
success based on the number of projects implemented. A better means would be the 
adoption of more outcome based programming where funding and resources and 
provided per kilogram of load reduction. This approach is also consistent with the 
growing realization of a need for monetary valuation of ecological goods and services. 
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Urban Nonpoint Source 

Municipalities should implement urban best practices that: 

• Provide sustainable funding to support appropriate stormwater management
programs;

• Develop and implement stormwater management master planning;
• Require proper sediment and erosion control measures be implemented for

developing sites and ensure that requirements are enforced;
• Develop and deliver enhanced communication and education programs;
• Identify opportunities to retrofit existing uncontrolled areas;
• Allocate long-term funding for regular maintenance and operations of SWM

facilities; and
• Reduce urban runoff at the source.

Where there are multiple complex point and non-point stresses on water quality, a 
modeling approach may be appropriate. Watershed modeling provides a means of 
evaluating how water quality conditions and pollutant loads might respond under 
different management or land use scenarios. It allows users to assess how land use 
and infrastructure changes could influence conditions both locally and further 
downstream as part of a cumulative effects assessment approach. Watershed modeling 
of water quality usually requires more complex models that consider hydrologic and 
shallow groundwater processes as well as sources and processes for water quality 
parameters of interest. Point and non-point sources are considered together with mixed 
land use types. More simplified approaches exist such as application of land use based 
export coefficients to estimate nutrient loads from a subject site for pre- and post-
development conditions. 

Example: Assessing Scenarios for Phosphorus Loading 

An example of the assessment of land use and management 
scenarios with respect to nutrient loading can be found in the 
Barrie Creeks, Lovers Creek, and Hewitt’s Creek Subwatershed 
Plan. 

In the development of the subwatershed plan, consideration of 
phosphorus loading and assimilative capacity was necessary. The 
scenario analysis considered current land uses and sources of 
phosphorus, and then modeled phosphorus under: the current 
conditions, the approved growth scenario, and the approved growth scenario with 
implementation of agricultural BMPs.  Urban BMPs were not modelled. The 
subwatershed plan provides the following commentary and process for phosphorus load 
estimates: 
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Surface Water – Phosphorus 

Phosphorus occurs naturally in the environment and is a vital nutrient needed by both 
plants and animals. However, current land uses have increased the phosphorus 
loading to Lake Simcoe from an estimated 32 T/yr (prior to settlement and land 
clearing in the 1800s) to a current estimated 72 T/yr. Rural and agricultural land uses 
make up 5%, 36%, and 54% of the Barrie Creeks, Lovers Creek, and Hewitt’s Creek 
subwatersheds, respectively. Runoff from pastures and crop land, as well as wind, 
which erodes topsoil, contributes to the phosphorus loading in mostly the Lovers 
Creek and Hewitt’s Creek subwatersheds. Urban land use on the other hand use 
makes up 63%, 21%, and 18% of the Barrie Creeks, Lovers Creek, and Hewitt’s 
Creek subwatersheds, and a considerable contribution to the phosphorus loading 
(particularly in Barrie Creeks) through stormwater runoff (discussed further in Section 
3.3.2.9 [of the subwatershed plan]). 

Phosphorus load estimates were originally calculated in the Assimilative Capacity 
Studies (ACS), 2006, but have since been updated by the original authors, the Louis 
Berger Group, in a report completed in September, 2010, entitled ‘Estimation of the 
Phosphorus Loadings to Lake Simcoe’. A watershed model that estimates nutrient 
loads based on inputs such as land use, precipitation, and soil type was used for both 
the ACS and the updated study. The following tables (Table 3-7 to Table 3-9) present 
the average yearly phosphorus loads derived from each source in the subwatersheds 
under current conditions, the approved growth scenario, and the approved growth 
scenario with implementation of agricultural BMPs. Urban BMPs are not considered in 
this particular study as the model used did not consider them, but the model is 
currently being updated and future versions of this Plan will include the amount of 
phosphorus that can be reduced through urban BMPs, which are particularly 
important in the highly urbanized subwatersheds, such as Barrie Creeks. However, in 
Section 3.3.2.9 (Uncontrolled stormwater and impervious surfaces) [of the 
subwatershed plan], BMPs related to retrofit opportunities for stormwater ponds and 
the resulting phosphorus reduction is presented for each subwatershed. 

The primary source of phosphorus in the Barrie Creeks subwatershed under existing 
conditions is derived from high intensity development land uses (58%) and point 
sources (38%). Under the approved growth scenario, there is a projected increase in 
total phosphorus loads of 6.5% without the implementation of agricultural BMPs (does 
not consider urban BMPs). The projected phosphorus load under the approved 
growth scenario can be reduced by 0% through the implementation of agricultural 
BMPs (Table 3-7). Under existing conditions, the Barrie Creeks subwatershed is the 
highest contributor of total phosphorus to Lake Simcoe (Figure 3-9). Under the 
committed growth scenario it is expected to be third highest contributor of total 
phosphorus, as the growth and development expected in both the East and West 
Holland subwatersheds puts them as the top two contributors to the lake (Figure 3-10) 
(Berger, 2010a). 
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6.3 NATURAL HAZARDS IN WATERSHED PLANNING & 
SUBWATERSHED PLANS 

What is it? 

Natural hazards, such as flooding hazards and erosion hazards, affect all regions of 
Ontario. On the Great Lakes shoreline, dynamic beaches are also considered as 
hazards. Understanding Natural Hazards provides introductory information on the Great 
Lakes-St. Lawrence River System and large inland lakes, as well as river and stream 
systems hazardous sites. Municipalities have a role in identifying areas subject to 
natural hazards, managing exposure to public health and safety risks, and directing 
development outside of hazardous lands and sites.  

Regarding natural hazards, some key terms defined in the PPS include hazardous 
lands and hazardous sites. Hazardous lands are unsafe for development due to 
naturally occurring processes. Hazardous lands have different features in the Great 
Lakes-St. Lawrence River System, along the shorelines of large inland lakes, and along 
river, stream, and small inland lake systems. Hazardous sites are unsafe for 
development due to naturally occurring hazards, which could include unstable soils or 
unstable bedrock. From a watershed planning perspective, municipalities need to 
ensure that PPS policies and provincial plan policies are addressed, such as climate 
change considerations. 

Why is it important? 

PPS policies understand that Ontario's long-term prosperity, environmental health, and 
social well-being depend on reducing the potential for public cost or risk to Ontario’s 
residents from natural or human made hazards. Directing development away from areas 
of natural or human-made hazards where there is unacceptable risk to public health and 
safety or to property damage, and not creating or aggravating existing hazards, are 
fundamental approaches of the PPS. The policies generally direct development outside 
of particular hazardous lands, such as adjacent to rivers, streams and small inland lake 
systems impacted by flooding and/or erosion hazards (PPS 3.1.1), and also restrict 
development and site alteration in defined hazards areas, such as the dynamic beach 
hazard and a floodway (PPS 3.1.2). Other hazards, such as ice storms, tornadoes, and 
droughts, are dealt with by MNRF. 

Municipalities are delegated the responsibility of identifying areas subject to natural 
hazards, and developing management plans to limit exposure to public health and 
safety risks. This includes identifying hazard lands in municipal plans and incorporating 
policies to address new development consistent with PPS policies. Municipalities are 
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also responsible for the identification of hazard lands and adoption of land use 
mechanisms to prevent risks from inappropriate or unsafe development of these lands. 
Where they exist, conservation authorities have been delegated a commenting 
responsibility for the Natural Hazards policies. Depending on the nature of a proposal 
for development or land use change, approvals or work permits may be required by 
other agencies. 

Understanding natural hazards is an important and necessary consideration in 
watershed planning. Flooding and erosion are naturally occurring processes influenced 
by local watershed conditions. Addressing these local physical processes and 
understanding their watershed scale affects is important from a watershed planning 
perspective. By understanding the function and susceptibility of various river, stream, 
and lake systems to disturbance, the potential impacts of proposed developments or 
remedial measures can be identified, and methods of reducing these impacts through 
design changes or mitigative measures can be implemented.  This can involve inclusion 
of measures to enhance the overall health of the watershed in relation to mitigating risks 
due to natural hazards.  Watershed planning plays an important role in defining, 
understanding, and managing these linkages and measures. 

The location and extent of natural hazards can be outlined through such actions as 
floodplain mapping to identify regulatory flood lines, or for instance through soil and 
slope stability analyses to identify erosion and erosion potential. These considerations 
are important for informing where development may and may not occur, as well as for 
managing its associated impacts on natural watercourses, specifically regarding 
flooding and erosion ― including where and how to focus mitigative measures.  

When information does not exist concerning the location of defined hazardous lands, or 
when existing information is identified as being out of date, municipalities and other 
planning authorities are advised to undertake studies to identify potential risks from 
natural hazards. 

How to do it? 

The sections provided below include a brief overview of how to address natural hazards 
in watershed planning. 

Defining flood hazards limits, preparing flood plain maps and developing appropriate 
land use planning policies is the MNRF’s preferred and most effective approach to 
hazard mitigation and management in Ontario.   
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Technical Guide – River and Stream Systems: Flooding Hazard Limit 
The Province sets minimum standards to ensure that flood 
risks and costs to society resulting from riverine and lake 
flooding are reduced. The Technical Guide - River & Stream 
Systems: Flooding Hazard Limit (2002) provides the 
standards for defining flood hazards and describes the 
hydrologic and hydraulic work involved in defining flood 
hazards.  

It is up to the municipality to determine how to best to 
identify floodplains in municipal plans and incorporate 
policies to address new development consistent with the 
PPS policy; the use of floodplain mapping is one tool 
available to demonstrate hazard areas. Municipalities may 
choose to rely on the services of conservation authorities to undertake floodplain 
mapping, where conservation authorities exist, but are not required to do so.  

Seven general steps are outlined in the Technical Guide - River & Stream Systems: 
Flooding Hazard Limit and are intended to provide assistance to technical staff in the 
selection of procedures and implementation methods for floodplain studies, including 
the following: 

Floodplain Study Tasks 

Step 1. Select flood plain standard   

• Identify study area to determine Zone* (*Refer to Figure B-1 Flood Hazard
Criteria Zones of Ontario) and corresponding flood standard; and,

• Select flood standard from: Historical Storm (Hazel, Timmins), 100 year flood, or
a historical storm observed in the area provided it exceeds the 100 year flood.

Step 2. Review data requirements, methods of hydrologic and 
hydraulic calculations 

• Data requirement: streamflows, water levels, meteorological and physiographic
data;

• Flood magnitudes: flood frequency analysis for 100 year floods, or hydrologic
modelling of flood from a specified meteorological event;

• Hydraulic modelling, type of flow, cross-section data, roughness, bridge and
culvert losses, plotting; and

• Select mapping.
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Step 3. Select hydrologic modelling parameters  

• Select rainfall input to modelling of flood standard: Hazel, Timmins, 100 year
storm depth, duration, distribution, snowmelt;

• Select soil data; and
• Select land use.

Step 4. Select methods of computing flows 

• Hydrologic models: single and continuous models;
• Computational procedures: snowmelts, infiltration, soil moisture account, base

flow, watershed routing;
• Recommended model selection; and
• Model calibration.

Step 5. Select method of computing water levels for open water 
conditions   

• Recommended models;
• Flood routing;
• Reservoir routing;
• Effect of lakes and reservoirs;
• Waterway crossings and encroachments; and
• Model calibration and sensitivity.

Step 6. Compute ice jam levels, where appropriate  

• Determine the need to compute ice jam levels for the site;
• Select ice jam computational method; and
• Estimate frequency of ice jams.

Step 7. Prepare technical report. 

Hydrologic calculations to be completed to inform flood plain hazard analyses should 
include methods to evaluate and estimate flood flows through the use of models to 
simulate flow conditions. Hydraulic calculations are completed using a model that can 
determine corresponding water surface elevations and the flood profile through the use 
of backwater analyses. The resulting water surface elevations are mapped to produce 
floodplain maps.  

For detailed technical information regarding the steps outlined above and associated 
methodologies and procedures, refer to the Technical Guide – River & Stream Systems: 
Flooding Hazard Limit.  
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Technical Guide – River and Stream Systems: Erosion Hazard Limit 
River and stream systems are continuously changing in 
configuration and form as a result of natural processes such 
as erosion, transport, and deposition of sediment under 
varying hydrologic and hydraulic conditions.  Land use 
change and watershed alterations affecting the hydrologic 
cycle have the potential to accelerate impacts. The 
interactions amongst the physical, biological, and human 
induced processes and their inter-relationships should be 
understood, assessed, and integrated as part of any 
implementation strategy or option aimed at sound planning 
and integrated management of watershed ecosystems and 
hazard lands.   

The primary purpose of the Erosion Hazard Limit Technical Guide is to provide a 
consistent and standardized procedure for the identification and management of riverine 
erosion hazards in Ontario. The Guide is based on a standard and relatively simplistic 
methodology that is intended to be applied to two generalized landform systems through 
which river and stream systems flow; specifically, confined streams and unconfined 
systems. The Guide serves to assist technical staff experienced in natural hazard 
management to select the most appropriate methods and flexible implementation 
measures in the identification of riverine erosion lands.  

Specific information highlighted in the document includes direction on classifying river 
and stream systems into two simplified basic types, including confined or unconfined 
river and stream systems. For confined systems, a toe erosion allowance, allowance for 
stable slope, and erosion access allowance are identified. For unconfined systems, an 
allowance for the flooding hazard limit or a meander belt allowance is identified, in 
addition to an erosion access allowance. The Guide also provides guidance regarding 
describing the study and site and field investigation information, as well as direction on 
how to address the hazards in a watershed context, and an introduction to 
environmentally sound hazard management approaches.  

Increasing pressure to develop along river and stream systems requires sound planning 
and management within the erosion hazard.  The Guide documents a valuable 
procedure to aid decision makers in evaluating areas, or a particular location, to ensure 
that particular consideration is given to both the physical and ecological influences and 
impacts when selecting which if any natural hazard response would provide the best 
management practice given local site conditions.  This includes:   
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Addressing the Erosion Hazard 

Step 1. Identify the Hazards  

Step 2. Identify Development Proposed Within the Hazardous Lands or Hazardous 
Sites 

Step 3. Identify Appropriate Hazard Management Response   

Step 4. Determine Potential Impacts to Physical Processes and Characteristics  

Step 5. Assess Off-Site Physical Impacts 

Step 6. Assess Biological or Environmental Impacts 

Step 7. Mitigate Minor Impacts of Preferred Hazard Management Response   

For additional details, refer to the Technical Guide – River and Stream Systems: 
Erosion Hazard Limit document. 

If your municipality borders a Great Lake or large inland lake, or has occurrences of 
unstable soils (sensitive marine clays, organic soils) or unstable bedrock (karst bedrock) 
classified as hazardous sites, please refer to the following applicable Technical Guides, 
pertinent to those situations: 

• MNRF, 2001. Technical Guide for Great Lakes St. Lawrence River Shorelines,
Flooding, Erosion and Dynamic Beaches.

• MNRF, 1996. Technical Guide for Large Inland Lakes, Flooding, Erosion and
Dynamic Beaches.

• MNRF, 1996. Technical Guide for Hazardous Sites.

Climate Change: Risks for Infrastructure and Land Use Planning 
Infrastructure is particularly vulnerable to increased risk from natural hazards, such as 
flooding and erosion, and it is anticipated that climate change will increase this risk.  

PPS policies for Natural Hazards provide that planning authorities shall consider the 
potential impacts of climate change that may increase the risk associated with natural 
hazards (PPS 3.1.3). For infrastructure and land use planning, this could involve: re-
visiting flood mapping during the development review and approval process, ensuring 
that climate change considerations are incorporated, and ensuring that land use 
planning is integrated with municipal asset management planning.  

Consideration of infrastructure vulnerability and adaptation in the land use planning 
process should take into account, for example: whether there is infrastructure in areas 
that may become prone to flooding, whether flooding or drought will impact existing and 
planned servicing, and whether existing grey infrastructure can be augmented by green 
infrastructure. Provincial policies require water, wastewater, and stormwater 
management planning to be informed by watershed planning, or to demonstrate a 
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•

• 
• 

• 

• 

• 

• 
•

•

•

•

proposed development’s compliance with applicable watershed plan or subwatershed 
plan criteria. As such, watershed planning can look ahead towards ways it can inform 
watershed-wide infrastructure strategies to promote resilience, rather than reacting to 
site-by-site development needs.   

Information Sources 
MNRF Natural Hazards Technical Guides: 

MNRF. 2001. Understanding Natural Hazards.  
MNRF. 2002. Technical Guide – River & Stream Systems: Flooding 
Hazard Limit.  
MNRF. 2002. Technical Guide – River & Stream Systems: Erosion Hazard 
Limit.  
MNRF. 2001. Technical Guide for Great Lakes-St. Lawrence River 
Shorelines, Flooding, Erosion and Dynamic Beaches.  
MNRF. 1996. Technical Guide for Large Inland Lakes, Flooding, Erosion 
and Dynamic Beaches.  
MNRF. 1996. Technical Guide for Hazardous Sites. 

MNRF. 1998. Geotechnical Principles for Stable Slope 
Existing municipal data, mapping and programs 
Conservation authority data, mapping, and programs 
Existing official plans, zoning by-laws, plans of subdivision and condominium 

6.4 CLIMATE CHANGE & WATERSHED MANAGEMENT 

What is it? 

As atmospheric levels of greenhouse gases (GHG) increase, stresses are placed on 
natural landforms and hydrologic systems in the form of increased natural hazards and 
extreme weather events. Variations in weather and precipitation patterns, lake levels, 
and stream flow regimes are anticipated as a result of a changing climate, which may 
result in negative impacts on hydrologic features and functions. Such stresses are 
exaggerated when anthropogenic influences and development pressures reduce the 
physical areas available to allow natural systems to perform functions that maintain 
components of the hydrologic cycle.  

While the theoretical impacts of such stresses have been extensively researched and 
modelled, the consequences of future negative potential impacts associated with 
climate change are still growing areas of expertise. Climate change presents both 
challenges and opportunities for communities in Ontario. Scientific research and 
practical experience with regard to mitigation, adaptation, and resilience has highlighted 
the need for increased capacity to plan and adapt to less predictable environmental 
conditions and risks.  
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Why is it important? 

Watershed planning can provide an ecological framework for managing impacts of 
climate change and developing more resilient communities, since it is an ecosystem-
based, integrative approach to protection of water for both communities and the 
environment. Integration of watershed planning with natural hazard management will 
also assist with reducing risks associated with climate change impacts and severe 
weather events. Ontario’s Climate Change Strategy and Action Plan recognise the role 
of watershed planning in addressing climate change. 

Mitigation of greenhouse gas emissions and adaptation to a changing climate is a 
matter of provincial interest under section 2 of the Planning Act. Section 6 of the 
Planning Act requires that official plans contain policies that identify goals, objectives, 
and actions to mitigate GHG emissions and to provide for adaptation to a changing 
climate, including through increasing resiliency. Watershed planning provides a 
framework for development of such goals, which can be included in official plans to 
implement provincial policy directions. 

Watershed planning, as defined in the Growth Plan and the Greenbelt Plan, typically 
includes consideration of climate change impacts and severe weather events, and 
scenario modelling to evaluate forecasted growth and servicing options, among other 
components.  

Natural features and green infrastructure provide ecological services which can mitigate 
impacts of climate change, and such features are typically cheaper to protect and 
manage compared to the lifecycle costs of traditional grey infrastructure approaches. 
Many natural systems are inherently well positioned to attenuate the effects of extreme 
conditions if they are not already compromised or stressed. Increased canopy cover 
and greater amounts of green space can reduce the impact of urban heat island effect 
by measurable amounts, reducing cooling needs. Natural wetlands also reduce flood 
peaks and retain nutrients and other pollutants. Provincial policy support for green 
infrastructure and low impact development demonstrates the importance of natural 
heritage systems and water resource systems in mitigating and adapting to climate 
change.  

The concern for the potential impacts of climate change, as well as the need for early 
assessment and mitigation planning, have been considered in recent provincial 
documents and existing frameworks. Applicable policies for the reduction of greenhouse 
gases and emissions, and for reduction of the future risk of climate change-related 
hazards, are identified within the PPS. In brief, these policies: 

• Encourage the use of green infrastructure and require stronger stormwater
management practices during development (PPS 1.6.2, 1.6.6.7);
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• Mandate that energy conservation, including improved energy efficiency, reduced
emissions of GHG, and adaptation to climate change be considered (PPS 1.8);
and

• Require that the increased risks of the potential effects of climate change,
primarily those associated with natural hazards be considered during
development (PPS 3.1.3).
*Note: This is generalized wording of these policies.

The PPS policies above were considered during the development of the draft Guidance 
for the Consideration of Climate Change in Environmental Assessment in Ontario, as 
some class environmental assessments have requirements under the Planning Act. 
Together these PPS policies require planning and infrastructure proposals to identify a 
wider range of factors to improve the ability of such projects to respond and resist 
hazards imposed by the potential impacts of climate change. Additionally, infrastructure 
required for flood control and migration, such as dams and dykes, are typically subject 
to Class EA processes, so alignment between watershed planning/subwatershed plan 
processes should be considered in order to streamline future approvals and 
development.  

How to do it? 

Currently, there is no common list of best practices for climate adaptation, since climate 
change and its impacts vary from one location to another, and communities vary in their 
exposure and capacity to cope. Visions, risk tolerance, capacities, and other factors 
vary from community to community, so even those facing similar risks and opportunities 
may make different adaptation choices on a watershed basis.  

Organizations such as ICLEI Canada have been working to assist municipalities and 
other planning authorities with climate change mitigation and adaptation. ICLEI has a 
range of useful resources and programs for municipalities to consult in undertaking 
climate adaptation projects. Also, organizations such as Federation of Canadian 
Municipalities have provided support to communities seeking to plan for and adapt to 
impacts of climate change. Information sources provided in this section should be 
consulted to gain insight into potential impacts of climate change, and potential 
mitigation/adaptation strategies. 

The following steps provide considerations and tools for addressing climate change on 
a watershed basis: 
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Step 1: Consider the Potential Effects of Climate Change on Existing 
and Proposed Land Uses, Infrastructure, and Developments 

The following are considered potential effects of climate change within a 
watershed/subwatershed boundary, and should be considered by municipalities in 
watershed planning, management, and infrastructure planning: 

Drought 

Trends indicate increased precipitation in winter, decreased precipitation in summer, 
increased evapotranspiration rates, reduced snow accumulation and earlier snow melt. 

Extended Periods of Extreme Heat and Cold 

Extreme temperature conditions are expected as a result of climate change, putting 
pressure on our energy supplies through our increased dependence on heating and 
cooling systems.  

Flooding 

Climate change is expected to result in more intense and frequent precipitation events. 
Increased infrastructure and impervious surface area coverage will increase runoff, as 
well as the potential for severe flooding and erosion. Greater amounts of precipitation in 
the winter could see higher amounts of snow accumulation in some years followed by 
rapid melt with the potential to increase flood risk especially when coupled with the 
possibility of more intense spring rainfall events. The decline in natural systems such as 
wetlands, that are inherently good moderators of runoff, leaves settlement areas more 
susceptible.  

Changes to Water Supply 

Less water may be available for residential, agricultural, industrial, power generation 
and transportation due to changes in seasonal changes in precipitation, as well as an 
increased frequency of use. Decreased availability of water supply will impact 
ecosystems, including biodiversity, shoreline, and wetland stability. 

Water Quality 

Warmer air temperature and reduced summer stream flows could result in impacts to 
cold water fisheries. Current initiatives to store and infiltrate more urban stormwater will 
provide some ability to counteract effects of heated urban runoff. Rising water 
temperatures have implications for increased growth of algae, lower dissolved oxygen 
concentrations, higher concentrations of unionized ammonia and higher E-coli 
concentrations. Reduced flows can reduce the dilution potential and assimilative 
capacity of water courses that receive treated wastewater. 

For water, wastewater, and stormwater servicing and infrastructure, the increasing 
uncertainty and unpredictability of events such as droughts and floods will make it more 
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difficult to provide for an integrated, coordinated approach to land use and infrastructure 
planning. For example, where a municipality depends on groundwater for municipal 
drinking water in a quantity-stressed area, it will be difficult for the municipality to 
determine if a proposed development can be sustainably serviced or how it will impact 
downstream developments. 

Municipalities should ensure that visioning/goal-setting as part of watershed planning 
successfully incorporates considerations for risks and vulnerabilities associated with 
climate change, as listed above. 

Step 2: Consider the Effects of Existing and Proposed Land Uses and 
Water/ Wastewater/ Stormwater Management Infrastructure on 
Exacerbating Climate Change Impacts 

Municipalities should assess how current water uses and existing infrastructure could 
negatively impact the watershed by exaggerating climate change effects. Such impacts 
imposed by changes in land use, new developments, and planning could include: 

• Decreasing pervious surface areas (paving);
• Removing vegetation and habitats;
• Increasing or decreasing water takings from local sources; and
• Increasing or decreasing water temperature.

In the assessment, water uses and existing infrastructure should be evaluated to 
determine: 

• The volume of GHG emissions produced;
• Contributions to carbon storage and sequestration;

o Consider indirect and direct sources of greenhouse gases; and
o Changes in local hydrology over time due to predicted future land uses

and topography (through development, changes in vegetation
coverage, etc.).

• The incorporation of mitigation features in past and current project
planning within these land uses and infrastructure;

o impact management measures.
• The presence of alternative land use methods that consider the

potential effects of climate change more effectively; and
o Operational changes to reduce the overall carbon footprint of land uses

(time of year when operations are less laborious, less vegetation is
destroyed, etc.); and

o Make use of industry standards, best management practises, most
efficient technology.

• If potential effects of climate change arising from current land uses
have the potential to impact First Nations communities in the future.
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o Regular engagement to ensure potential effects of climate change
imposed by current land uses are transparent and known. Incorporate
traditional knowledge from these communities into municipal planning
to identify areas of concern requiring protection.

Step 3: Determine Impacts of Alternative Land Use and Management 
Scenarios Under Various Climate Models 

There are numerous global climate models being developed and used around the world 
to better understand the impacts of climate change. Each model has its own boundary 
conditions and means of representing complex processes. Over time, these models are 
enhanced by accessing more computing power and increasing scientific understanding 
of the many sources and sinks and dynamic processes of GHGs and feedback loops. 

Although many of the available models show agreement on the direction of climate 
trends, they often differ in their estimates of the magnitude of change that can be 
expected. Communicating the results of these predictions is also complex because of 
the variance between models, the spatial and temporal resolutions they use and the 
lengthy periods of time they are trying to characterize. Running climate change models 
necessitates the use of scenarios that make assumptions regarding the future rate of 
release of GHGs. The most recent findings suggest future trends will be punctuated with 
numerous seeming exceptions. An average of 3 degree C warmer winters might include 
numerous instances of record breaking cold within the same period. 

Climate change mitigation and adaption are important parts of protecting and restoring a 
watershed. For example, historical climate data may no longer be relevant to setting 
performance standards for stormwater management facilities. As part of the Climate 
Change Action Plan, the province is working to enhance climate data for stormwater 
infrastructure decision-making, by updating future projected rainfall IDF curves 
(intensity-duration-frequency curve graphs) for the 2030s, 2050s, and 2080s in local 
Ontario communities, which are available through the Ontario Climate Change Portal. 

Information from climate change models tends to predict long term trends relative to a 
historic baseline condition. They are able to estimate relative changes to temperature 
and precipitation and suggest adjustment factors for intensity-duration-frequency 
curves. In order for these projections to be meaningful in watershed management and 
inform planning, design and identification of potential development restrictions, these 
projections need to be used as inputs to other tools used to model watershed response. 
Bridge designs need to account for higher flow volumes and velocities with greater 
potential to undermine structures and river banks. Similarly, low flow and drought 
conditions characterized by a future climate should be part of the design of water 
intakes and effluent discharge systems to ensure adequate volumes under drought 
conditions. Water conservation should be built into watershed and subwatershed 
planning to lessen the effects of water shortage. For more information on Water 
Conservation, please refer to Section 6.1 of the Watershed Planning Guidance.  
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A common approach used to address uncertainty in individual climate change models is 
to apply an ensemble approach where multiple models are applied and the results are 
used together to better understand the range of potential impacts or changes that might 
be expected. This adds to the complexity of modeling watershed processes because 
now there are multiple simulated watershed responses to consider that must be 
compared against baseline or historic conditions when making design decisions. Since 
climate change models are attempting to characterize conditions over long periods of 
time, a frequency of exceedance type approach might be used where an acceptable 
threshold is identified and results from the multiple scenario models are used together 
to assess the probable frequency that a threshold might be exceeded. 

As recommended in the draft Consideration of Climate Change in Environmental 
Assessment in Ontario (2016) guide, historical and present climate data, as well as 
modelled projections should be consulted to evaluate the broad effects of climate 
change on long-term water management within the watershed, including:  

• The vulnerability of current water management strategies, land uses, existing
infrastructure, and surrounding ecosystems to the potential impacts of climate
change;

• Assess if current water use, storage, and management could cause future
impacts to the natural environment if negative climate change impacts do occur;

• Evaluate if modelled consumption and management trajectories will impact water
or lands associated with First Nation communities; and

• Assess the availability of technology, infrastructure, or methods that could
withstand the potential impacts of climate change more efficiently.

All components regarding water use and management within the 
watershed/subwatershed should be evaluated against all estimated severities, and 
frequencies of weather events. Results from completing these queries will identify areas 
within existing frameworks that are most sensitive to the potential effects of climate 
change. Buffers and mitigation should be developed to assist management frameworks 
in becoming more resilient.  

Examples of queries designed to assess the capacity of existing management 
frameworks against the potential effects of climate change are as follows: 

• At what volume could a surge in precipitation and runoff exceed the capacity of
existing wastewater management infrastructure?

• Will current water use be sustainable if the driest estimated drought conditions
are reached?

• Will present structures used to contain and store stormwater withstand future
predicted storm events?
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•

Mitigation plans and objectives resulting from the above queries may include developing 
infrastructure or management plans that can withstand a wider range of potential natural 
hazards and conditions impacting water supply and water quality, such as: 

• Develop water conservation and/or drought management plans;
• Reduce demand through conservation measures or more efficient water use;
• Expand the storage capacity of existing water supplies;
• Develop new water supplies or retention structures;
• Change design capacity of drainage infrastructure such as storm sewers, catch

basins, and erosion protection structures; and
• Manage rainwater on-site to ease demands on drainage infrastructure.

Step 4: Document Climate Effects on Water Use and Management 
within the Watershed or Subwatershed Plan 

Within existing water management plans, long-term measures should be taken to 
document the potential effects of climate change, as well as to identify the efficacy of 
qualitative and quantitative information identified in previous steps recommended by the 
draft Consideration of Climate Change in Environmental Assessment in Ontario (2016) 
guidance document. 

Documentation should consider all components of the watershed/subwatershed system, 
such as changes in hydrology, water supply and quality, natural land forms, the 
occurrence of natural hazards, as well as water use. Data for this documentation should 
include: 

• Historical data and baseline conditions,
• Data collected from conservation and/or drought management plans,
• Data collected from water quality monitoring programs,
• Annual and seasonal patterns for temperature and precipitation,
• Freeze/thaw cycles of water bodies, and
• Changes in flood plain mapping (contours, location, and extent of flood plain

boundaries).

To maintain the resiliency of watershed management plans over time, documented data 
as well as ongoing scientific research within the watershed should be evaluated to re-
assess mitigation strategies through adaptive management. More information regarding 
adaptive management can be reviewed in Section 8 of this Guidance Document. 

Information Sources 
Other relevant resources to inform watershed planning in setting out potential future 
conditions include the following: 

MOECC, 2016. Draft Guidance for Consideration of Climate Change in 
Environmental Assessment in Ontario 
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CCME, 2015. Implementation Framework for Climate Change Adaptation 
Planning at a Watershed Scale 
MOECC, 2016. Climate Change Strategy 
MOECC, 2017. Climate Change Action Plan 
MOECC, 2017. Lake Simcoe Climate Change Adaptation Strategy 
Ontario Climate Change Data Portal 

6.5 CONNECTIONS TO NATURAL SYSTEMS 

What is it? 

Natural Heritage Systems are made up of natural heritage features and areas (core 
areas), linked by corridors (linkages), to maintain biological and geological diversity, 
natural functions, and viable populations of native species and ecosystems.  

Watersheds, subwatersheds, and groundwater resources, including the network of 
tributaries that support major river systems are critical to long term health and 
sustainability of water resources, biodiversity, and ecological integrity.  

Watershed planning provides a logical ecological basis for consideration of 
interconnected natural and hydrologic features and functions.  

Why is it important? 

A coordinated, integrated, comprehensive approach to NHS planning has been 
implemented province-wide, as directed by PPS policies and the provincial plans, and 
supported by resources such as the NHRM, HMHE? and the ORMCP Technical Paper 
Series.  

Since natural heritage features and water should be considered together because they 
are inherently linked natural systems, emphasizing the importance of consideration on a 
watershed basis. 

Watershed planning at the upper-tier and single-tier municipal levels should be 
integrated with the province’s regional NHS approach.  

Growth Plan policies require municipalities to incorporate provincially identified NHS, 
outside of settlement areas and the Greenbelt Plan, and to apply appropriate policies to 
maintain, restore or improve its diversity and connectivity. Greenbelt Plan policies for 
the Protected Countryside area provide that official plans will contain policies and 
mapping regarding: the boundaries of the Greenbelt area, Protected Countryside, NHS, 
agricultural land base, key natural heritage features, key hydrologic areas, associated 
minimum vegetation protection zones, and wellhead protection areas.  
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In addition to identification and protection of the key hydrologic areas through watershed 
planning, a number of indicators should be considered from a subwatershed 
perspective. Specifically, natural cover, wetland cover, woodland cover, and 
hardened/impervious surfaces should be considered on a subwatershed basis, in 
alignment with ORMCP requirements for permitting major development in 
subwatersheds and provincial performance indicators for subwatersheds. In the 
Performance Indicators for the Growth Plan, these features were considered as 
indicators to assess performance in relation to minimum guidelines for watershed 
coverage outlined by ECCC: 

• 10% or less hardened/impermeable surfaces for newly urbanizing watersheds;
• 10% or more wetland cover; and
• 30% or more forest cover.

How to do it? 

Step 1: Determine Existing Natural Heritage System on a Watershed 
Basis 

Refer to existing mapping and official plan policies for natural heritage systems, water 
resource systems, key hydrologic features and areas, the results of watershed 
characterization including identification of the water resource systems, and other studies 
or evaluations.  

Determine interconnected features, areas, and functions across watersheds and 
jurisdictions, to support protection of quality and quantity of water and to support 
watershed ecological objectives. GIS mapping and analysis can provide insight into 
connectivity and gaps.  

Watershed characterization undertaken as part of watershed planning should provide 
relevant information to identify and protect features and linkages between natural 
heritage systems and water resource systems. At the subwatershed level, information 
regarding impervious surfaces and natural cover (including wetland cover and woodland 
cover) should be documented, and targets should be identified in accordance with 
provincial and national guidelines. 

Step 2: Determine Additional Information Required (If Needed), and 
Map Interconnected Natural Systems and Water Resource Systems 

Ensure that there is adequate data and information to identify and map core features, 
linkages/corridors, natural features, water features, and potential areas for 
protection/restoration/enhancement. Criteria for identification of core and linkage areas 
are provided in Development of the Regional Natural Heritage System for the Growth 
Plan for the Greater Golden Horseshoe, building on the NHRM and HMHE?. 



February 2018 Page 89 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

•

•

•

•

•

•

•

•

•

•

•

Step 3: Consider Adequate Goals, Objectives, Targets, Criteria, and 
Indicators for Protection of Natural Systems on a Watershed Basis 

Ensure that watershed delineation and characterization provide for protection of natural 
heritage features and areas. Also ensure that watershed characterization takes into 
account existing and proposed natural heritage systems, and the location of existing 
and proposed land use changes and development. Setting the vision, objectives, goals, 
and targets for the watershed or subwatershed will require consideration of provincial 
and national guidelines, as well as local watershed conditions.  

Targets for restoration and protection of riparian areas are often a part of watershed 
planning. Maximizing extent of riparian vegetation can contribute to watershed 
ecological objectives, and provide habitat and ecosystem services. 

HMHE? provides resources in section 2.2 (Riparian and Watershed Habitat Guidelines) 
which are relevant to watershed planning. HMHE? describes riparian areas as areas 
containing vegetation communities and soils with attributes of both wetland and upland 
areas, which also provides the transition between forest and stream, hillside and valley, 
as well as terrestrial and aquatic ecosystems. Targets and rationale are outlined, and 
the document should be consulted by municipalities and others undertaking watershed 
planning. The targets outlined in HMHE? could form the basis for developing goals and 
targets in local watershed plans and subwatershed plans. 

Information Sources 
A range of resources and tools exist to assist with identifying and protecting natural 
heritage features, areas, and functions. Background resources also outline context and 
rationale for protection, and link to other strategies across scales and jurisdictions. 

Additional relevant information sources for natural heritage include: 

MNRF, 2010. Natural Heritage Reference Manual. 
ECCC, 2013. How Much Habitat is Enough?  
Significant Wildlife Habitat Technical Guide (and associated Ecozone Guides). 
ORMCP Technical Papers. 
MNRF mapping products and Make a Map. 
Ontario’s Biodiversity Strategy. 
Ontario’s Wetland Conservation Strategy. 
Ontario Protected Area Planning Manual 2014. 
SOLRIS. 
MNRF data layer for landscape level inventory of natural, rural and urban lands 
in southern Ontario. 
Development of Regional Natural Heritage System for the Growth Plan for the 
Greater Golden Horseshoe – Summary of Criteria and Methods (MNRF, 2017) & 
Development of the Regional Natural Heritage System for the Growth Plan for 
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the Greater Golden Horseshoe – Technical Report on Criteria, Rationale and 
Methods (MNRF, 2017). 

• Conservation Authority mapping, and existing plans and studies.
• Municipal official plan mapping, zoning mapping, plans of

subdivision/condominium, site plans, and draft-approved development
documentation (i.e. background studies).

ECCC Habitat Guidelines 

Summary of Wetland, Riparian, Forest, and Grassland Habitat Guidelines 

Wetlands 

Percent 
wetlands in the 
watershed and 
subwatersheds 

Ensure no net loss of wetland area, and focus on maintaining and 
restoring wetland functions at a watershed and subwatershed scale 
based on historic reference conditions. 

At a minimum, the greater of (a) 10% of each major watershed and 
6% of each subwatershed, or (b) 40% of the historic watershed 
wetland coverage, should be protected and restored. 

Wetland 
location in the 
watershed 

Wetlands can provide benefits anywhere in a watershed, but 
particular wetland functions can be achieved by rehabilitating 
wetlands in key locations, such as headwater areas (for groundwater 
discharge and recharge), floodplains and coastal wetlands. 
Consideration should also be given to protecting networks of 
isolated wetlands in both urban and rural settings. 

Amount of 
natural 
vegetation 
adjacent to the 
wetland 

Critical Function Zones should be established around wetlands 
based on knowledge of species present and their use of habitat 
types. 

Protection Zones should protect the wetland attributes from 
stressors. Recommended widths should consider sensitivities of the 
wetland and the species that depend upon it, as well as local 
environmental conditions (e.g., slopes, soils and drainage), 
vegetative structure of the Protection Zone, and nature of the 
changes in adjacent land uses. Stressors need to be identified and 
mitigated through Protection Zone design. 

Wetland 
proximity 

Wetlands that are in close proximity to each other, based on their 
functions, or that are in close proximity to other natural features, 
should be given a high priority in terms of landscape planning. 

Wetland area, 
shape and 

Capture the full range of wetland types, areas and hydroperiods that 
occurred historically within the watershed. Swamps and marshes of 
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diversity sufficient size to support habitat heterogeneity are particularly 
important, as are extensive swamps with minimum edge and 
maximum interior habitat to support area-sensitive species. 

Wetland 
restoration 

Focus on restoring marshes and swamps. Restore fens under 
certain conditions.  

For effective restoration, consider local site conditions, have local 
sources to propagate new vegetation, and wherever possible refer to 
historic wetland locations or conditions. Prioritize headwater areas, 
floodplains and coastal wetlands as restoration locations. 

Riparian 

Width of 
natural 
vegetation 
adjacent to 
stream 

Both sides of streams should have a minimum 30-metre-wide 
naturally vegetated riparian area to provide and protect aquatic 
habitat. The provision of highly functional wildlife habitat may require 
total vegetated riparian widths greater than 30 metres. 

Percent of 
stream length 
naturally 
vegetated 

75% of stream length should be naturally vegetated. 

Percent of an 
urbanizing 
watershed that 
is impervious 

Urbanizing watersheds should maintain less than 10% impervious 
land cover in order to preserve the abundance and biodiversity of 
aquatic species. Significant impairment in stream water quality and 
quantity is highly likely above 10% impervious land cover and can 
often begin before this threshold is reached. In urban systems that 
are already degraded, a second threshold is likely reached at the 25 
to 30% level. 

Forest 

Percent forest 
cover 

30% forest cover at the watershed scale is the minimum forest cover 
threshold. This equates to a high-risk approach that may only 
support less than one half of the potential species richness, and 
marginally healthy aquatic systems; 

40% forest cover at the watershed scale equates to a medium-risk 
approach that is is likely to support more than one half of the 
potential species richness, and moderately healthy aquatic systems; 

50% forest cover or more at the watershed scale equates to a low-
risk approach that is likely to support most of the potential species, 
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and healthy aquatic systems. 

Area of largest 
forest patch 

A watershed or other land unit should have at least one, and 
preferably several, 200-hectare forest patches (measured as forest 
area that is more than 100 metres from an edge). 

Forest shape To be of maximum use to species such as forest breeding birds that 
are intolerant of edge habitat, forest patches should be circular or 
square in shape. 

Percent of 
watershed that 
is forest cover 
100 m from 
forest edge 

The proportion of the watershed that is forest cover and 100 metres 
or further from the forest edge should be greater than 10%. 

Proximity to 
other forested 
patches 

To be of maximum use to species such as forest birds and other 
wildlife that require large areas of forest habitat, forest patches 
should be within two kilometres of one another or other supporting 
habitat features. 

“Big Woods” areas, representing concentrations of smaller forest 
patches as well as larger forest patches, should be a cornerstone of 
protection and enhancement within each watershed or land unit. 

Fragmented 
landscapes 
and the role of 
corridors 

Connectivity width will vary depending on the objectives of the 
project and the attributes of the forest nodes that will be connected. 
Corridors designed to facilitate species movement should be a 
minimum of 50 to 100 metres in width. Corridors designed to 
accommodate breeding habitat for specialist species need to meet 
the habitat requirements of those target species and account for the 
effects of the intervening lands (the matrix). 

Forest quality 
– species
composition 
and age 
structure 

Watershed forest cover should be representative of the full diversity 
of naturally occurring forest communities found within the ecoregion. 
This should include components of mature and old growth forest. 

Grasslands 

Where to 
protect and 
restore 

Focus on restoring and creating grassland habitat in existing and 
potential grassland landscapes. 

Habitat type Maintain, restore and create native grassland patches to their 
historic extent and type at a county, municipal and/or watershed 
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and area scale considering past presence and current conditions. 

Landscape 
configuration, 
heterogeneity 
and 
connectivity 

Grassland habitat patches should be clustered or aggregated, and 
any intervening land cover should be open or semi-open in order to 
be permeable to species movement. 

Patch size Maintain and create small and large grassland patches in existing 
and potential local grassland landscapes, with an average grassland 
patch area of greater than or equal to 50 hectares and at least one 
100-hectare patch. 

Landscape 
heterogeneity 

Some grassland habitat should be located adjacent to hedgerows, 
riparian and wetland habitats for species that require different habitat 
types in close proximity.  

6.6 CUMULATIVE EFFECTS ASSESSMENT 

What is it? 

Cumulative environmental effects are accumulating changes in the environment caused 
by the combined effects of developments, land use changes, permits, licences, climate 
change, and infrastructure over time.  

Watersheds provide a foundation for cumulative effects assessment, since the 
boundaries provide a logical ecological unit and geographic scale for consideration of 
environmental, social, and economic impacts of land use changes and development 
applications.  

Cumulative effects assessment (CEA) is the process or method of assessing how much 
the environment has changed up until today, as well as what we think might occur in the 
future due to development as well as stressors such as climate change. Change in the 
environment is assessed relative to thresholds and targets to identify areas of higher 
impact and risk.  

Cumulative effects management (CEM) is the process of using CEA information to 
inform decision-making, including watershed planning.  

Development decisions are approved by government and regulatory agencies on a 
project by project basis (e.g., check marks in the figure). Each project on its own may 
not cause environmental effects but cumulative effects may occur when each project is 
considered in combination with other past, present and future projects.  
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Why is it important? 

CEA tracks changes in environmental indicators over time and space and relative to 
targets, objectives, or thresholds. It considers natural variation in the assessments of 
the accumulated environmental condition as well as stressors such as forest fires and 
climate change. In the watershed planning context, this can be focused to particular 
risks of concern to the municipality or its stakeholders as identified in the watershed 
plan.  CEA also tracks changes in development activities over time and space and 
relative to targets, objectives, or thresholds. The main outcome of the CEA is to identify 
areas and indicators of concern and options for mitigation and management. From a 
watershed planning perspective, CEA addresses assessment of cumulative, cross-
jurisdictional, and cross-watershed impacts, which could be due to single, multiple, or 
successive development/site alteration activities.  

PPS policies direct planning authorities to use the watershed as the ecologically 
meaningful scale for integrated and long-term planning, which can be a foundation for 
considering cumulative impacts of development and considering cross-jurisdictional 
and cross-watershed impacts. Similarly, Growth Plan and Greenbelt Plan definitions for 
watershed planning describe it as being a framework for establishing objectives and 
direction for management of resources as well as for the assessment of cumulative, 
cross-jurisdictional and cross-watershed impacts. The Ministry of the Environment 
and Climate Change Permit to Take Water program takes cumulative effects into 
account when decisions are made on permitted water takings. The program follows a 
set of six principles, of which cumulative effects is Principle 4: The Ministry will consider 
the cumulative impacts of water takings.  

Cumulative impacts and downstream impacts beyond a single development site or 
planning application need to be considered as part of a comprehensive approach to 
management of human activities, land, water, aquatic life, and resources within a 
watershed. This is also important for informing growth and servicing allocations and 
determining actions to minimize negative impacts on quality and quantity of water and 
hydrologic functions. 

A key purpose of watershed planning is to establish what the current watershed 
“condition is”, where areas of concern and opportunity are and what the risks may be to 
the watershed given different development trajectories. If planning is successful, 
stakeholders in the watershed understand the watershed condition now, what it was in 
the past, what it may look like into the future, what the risks might be, and how those 
risks will be mitigated and managed. CEA is fundamental to watershed protection and 
watershed planning. In fact, watershed planning is driven by solid and defensible CEA.  

The credibility of a watershed plan is dependent upon its approach to CEA. Many 
believe that CEA is an overwhelming and unrealistic task to complete. This however, is 
based on an assumption that CEA involves monitoring and assessment of everything, 
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everywhere all of the time. CEA can be directed, focused and adaptively managed to 
key indicators and risks within a watershed.  

How to do it? 

The key steps to a watershed CEA are illustrated in the following figure. Assessment of 
the existing state quantifies how key environmental and stressor indicators have 
changed over time until today to identify indicators and areas of higher risk. This 
information is very valuable to inform stakeholders in the watershed of areas of concern 
for mitigation and management. This information then feeds into predictive models that 
examine what the future predicted environmental state might look like under different 
watershed planning development scenarios and considering important stressors such 
as climate change.  As the environmental conditions continue to be measured over 
time, one can determine if predictions of the models were accurate and where adaptive 
management is required.  Both of these phases of CEA require decision support tools to 
implement; one to assess and report on existing accumulated state and one to build 
from this state to model different scenarios into the future to support watershed planning 
and risk mitigation for stakeholders. Municipalities and watershed planners should keep 
in mind that CEA can be focused to a scope and scale specific to areas, indicators, 
timeframes and stressors within the watershed or sub-watershed undergoing planning.  

The way this Watershed Planning Guidance is structured might suggest CEA is 
something independent of the other sections of this guidance document.  In fact, CEA is 
the integrator of all of it. Individual disciplines involved in planning are brought together 
through CEA to construct a plan and to then measure progress along a trajectory 
towards the planning outcome.  
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Figure 5 - Steps in the CEA process 

Step 1: Definition of boundaries 

This component of CEA begins with defining the boundaries of the study area for the 
assessment. These boundaries are application specific and can be political or 
administrative, watershed, or regional. In the context of watershed planning by 
municipalities, one would assume that the boundary would be the watershed (as 
delineated in the early steps of watershed planning). However, depending upon the 
question or the development pressures, boundaries of a CEA could be at a sub-
watershed scale or could also include multiple jurisdictions depending upon the 
watershed size.  

Boundaries can also be based on the spatial and temporal scale of a particular project, 
the habitat of a particular species of interest, or areas for industrial development (e.g., 
energy reserve boundaries). Boundaries must consider the spatial location but also the 
period of time. It is important that the boundaries of the study area remain consistent 
over time for CEA.  

Step 2: Selection of environmental response indicators 

This can be a seemingly overwhelming component of the assessment, given the 
number of possible indicators and can lead to misunderstandings at multi-stakeholder 
tables because the hierarchical embeddedness of indicators is not organized in the 
same way by different participants. That said there are only a handful of environmental 
themes to consider as well as core indicators under each theme which narrows the field 
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for CEA without compromising the quality of the assessment. In addition, not all 
indicators and themes are necessary for all areas as mentioned above.  

When different knowledge systems are included within a watershed CEA, such as 
Indigenous knowledge, the organizational structure of indicators requires significant 
thought to demonstrate the related and inclusive nature of indicators and where 
linkages across knowledge systems may or may not occur.  

Step 3: Measure changes in environmental response indicators 
relative to benchmarks 

Environmental indicators measure the environmental response. Simply tracking 
changes in water quantity over time or across a watershed is one way to measure the 
environmental response based on one indicator under one environmental theme. 
Measuring the environmental response across multiple indicators starts to build the 
broader assessment for CEA. Reporting on environmental response is often called an 
effects-based assessment in the published scientific literature. It can indicate areas and 
indicators of higher environmental risk based on the magnitude, direction and type of 
change in environmental response relative to a baseline. At times, this is the only output 
of interest to a particular stakeholder group or end user.  

Step 4: Estimate stressor/environmental indicator response pathways 

Indicators are used to inform decision-making about environmental conditions and risks, 
so they must be based on a reasonable understanding of relationships (and potential 
change) between the environmental indicator and effects on that indicator from 
development (stressors).  Mapping out stressor to environmental response pathways is 
one way to focus a CEA to development types, stressor indicators associated with the 
development type, and the environmental responses one might expect to be potentially 
affected by this development type. Some call these stressor/response pathways or 
adverse outcome pathways. 

Step 5: Selection of stressor indicators 

Stressor indicators associated with different development types measure the stressor 
response. These can include linear features (e.g, roads, seismic lines), point source 
discharges (e.g., effluent discharges, air emissions), non-point source discharges (e.g., 
agricultural run-off), etc. Stressor indicators are selected based on known and planned 
developments within the watershed or sub-watershed. Not all stressors must be 
measured to conduct a CEA for a watershed. The stressors of highest risk or known 
priority serve as a starting point. 

It is important to note that the condition of the environment can be changed by 
anthropogenic stressors from specific developments, and also by natural stressors such 
as fire, disease, and insects. Climate change is also a major factor requiring 
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consideration in both existing accumulated state assessments and future predicted 
state assessments. Hence many decision support or Decision Support Software (DSS) 
tools include different climate change models to “adjust” response estimates in 
consideration of the cumulative effects of contributing changes in climate. 

Step 6: Measure changes in stressor indicators relative to 
benchmarks 

It is important to measure and report on the changes in stressors over time and space 
on the landscape and within the watershed boundary to understand how the land use 
has changed and the drivers that may be contributing to changes in environmental 
response indicators. Measurement and reporting on the stressor response for one or 
many indicators is the second core output of a CEA and associated decision support 
tools. Reporting on the stressor response is often called a stressor-based assessment 
in the published literature. It can indicate areas and indicators of higher development 
pressure relative to a baseline. Many regulatory agencies have approval limits and 
planning thresholds associated with stressor response indicators (e.g., S0R2R emission 
limits for example). At times, this is the only output of interest to a particular stakeholder 
group or end user in a watershed.  

Step 7: Calculate existing environmental state or condition 

The stressor and response assessments are then integrated to generate the existing 
accumulated state assessment. This assessment illustrates what has changed where 
and by how much for both stressor indicators and environmental response indicators. A 
simple example is shown below. Understanding the key stressors that may be affecting 
the environmental response is fundamental to understanding risk within a watershed 
due to development e.g., trends in nutrient loadings over time within a watershed 
(environmental response), resulting in increased algal biomass (environmental 
response) due to point and non-point source releases (stressors) and the risk this poses 
to assimilative capacity of the watershed to increased population growth or a proposed 
additional nutrient load which may be a component of a watershed plan. 

Targets, Objectives and Thresholds 
Measuring the environmental response and determining if changes have occurred due 
to development stress is not sufficient in and of itself to evaluate risk or to trigger 
management actions. Changes in the response of environmental indicators as well as 
stressor indicators must be evaluated against targets, objectives and/or thresholds (i.e., 
benchmarks) in order for the significance, magnitude and direction of the responses to 
be determined.   

If government policy or planning exists within an area, often indicators are identified in 
those plans and have objectives and thresholds assigned to them. An example may be 
a land use plan or in this case a watershed plan with associated indicators and 
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thresholds assigned to that plan. Another example may be water quantity limits for a 
particular reach or watershed. An inventory of existing government policies, plans, 
indicators and benchmarks within an area is always the first place to start to support 
both indicator selection as well as benchmark selection.  

Benchmarks that are familiar to many are water quality guidelines. National or provincial 
criteria applied to an environmental response indicator (in this case a water quality 
parameter or parameters, such as those outlined in PPS are often used to assess if 
changes in water quality pose a risk. While these are a quick and ready for use 
approach, these benchmarks often do not consider the site, reach, sub-watershed or 
watershed specificity.  

Watersheds are dynamic systems with indicators that operate within a range specific to 
that watershed, sub-watershed and/or reach. Applying benchmarks that do not consider 
this specificity often result in false positives with respect to environmental change (e.g., 
guidelines are exceeded in the absence of a stressor effect simply because of natural 
surficial geology for example). Benchmarks specific to the study area are often 
calculated from monitoring data within that area as a baseline. This can be done using 
data from a “lesser developed site” in the area or from the area at a time period where 
development was less.  These benchmarks capture the natural variability of the 
indicator considering a lesser developed condition of the watershed in space or time. If 
the indicator then changes outside of that natural variation of the baseline condition, this 
can be a very effective and specific way to assess the risk of a change or potential 
change in a watershed.  

Finally, the outcomes predicted from a predictive model can also be plotted on the same 
tracking graphs as targets, so the trajectory or differences between actual and predicted 
can be assessed regularly; are we on course or off course to our predictions or planning 
targets? 

Changes in an indicator can only be assessed relative to a benchmark. Thus, 
benchmarks are essential to CEA and to measure the magnitude, direction and hence 
significance of change in both environmental response indicators and stressor 
indicators. If changes are occurring but the condition of the indicator remains below a 
benchmark, then this is of lower risk than a change that has resulted in an increase over 
a benchmark. Translation of CEA results into risk based on the changes measured in 
indicators is critical to support risk-based decision-making and cumulative effects 
management within a watershed. 

There is another important element of the use of benchmarks that creates the 
opportunity for CEA. The challenge most often faced in CEA is not in assessing change 
in a single indicator, but how to integrate change assessments across multiple 
indicators for a true assessment of cumulative effects. The location, distance or 
deviation of an indicator relative to its benchmark is a measure that can be applied to 
any indicator/benchmark and hence can be used to integrate measures of change 
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across many different indicators and their associated benchmarks within the study area. 
This essentially results in the key output of the existing accumulated state assessment 
which is a “change map” or a risk map by indicator or across indicators for an area. The 
indicators which are showing the greatest changes in an area are typically of higher 
concern requiring some form of action or further investigation.  

Predicted Future State 
The previous section discussed the process of assessing the current or existing 
environmental state. This is important to track changes and to support current 
management of the landscape and watershed. It identifies areas of higher and lower 
risk and indicators that may require more protection or attention than others. This 
change assessment can be used to respond to new developments proposed in an area. 
It also requires monitoring data to implement. 

Watershed planners examine future developments on a landscape and predict what the 
environmental responses might be (or not) relative to the development activities. This is 
where predictive models are used to forecast what the future might look like under 
different scenarios and considering the current trajectory of development (changes in 
stressor indicators) and associated environmental response (as measured in the 
existing accumulated state assessment).  

Predictive models often play a role to support land use and watershed planning and 
accumulated state assessments. Using monitoring data can help track over time if 
predictions were accurate. There are many different types of predictive models; some 
can predict river flows using different parameters that affect surface water quantity (e.g., 
precipitation, soil moisture, runoff, etc). Others can show different species modelled on 
the landscape reflecting intactness of biodiversity.  

The same steps used in the accumulated state assessment also apply in the predicted 
future state assessment.  

Cumulative Effects Management (CEM) 
CEA translates into enhanced environmental protection and management of cumulative 
effects (CEM) when the context of environmental risk informs decision-making within 
government, industry or with stakeholders.  CEA produces risk maps for indicators and 
in areas where environmental change is occurring due to development activities and 
relative to benchmarks. Working with stakeholders, one can determine no action, low 
action, moderate and high action responses to movement towards or exceedances of 
benchmarks.  

The first step is always to conduct quality assurance and quality control (double check) 
of the data and analysis to confirm the result. One might then continue to monitor the 
situation, increase monitoring, decrease monitoring, apply mitigation, or initiate 
stakeholder discussions. If information is tracked and reported but changes are not 
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linked to actions, then the value of the exercise is arguably academic. Decision-makers 
and stakeholder appreciate receiving `flags` of changes that are occurring and 
suggested actions to take. Having this automated through a decision support system is 
ideal. It is also ideal as part of a project to discuss and outline actions tied to 
benchmarks at the beginning of the project with agreement to adapt over time as 
necessary. 

Decision Support Software Tools 
Data and information systems and decision support tools are critical for implementation 
of the cumulative effects framework. With the advance of big data, public access to 
government data, the volumes of different stressor and monitoring data sets, 
advancement of technology and real time monitoring, the sophistication of comparative 
analysis and calculation of benchmarks and the need for geospatial representation- 
software systems are the only way CEA can be effectively and systematically 
implemented on the ground and within watersheds.  

A system must enable the integration of monitoring data, spatial data, environmental 
and stressor indicator status, predictive modelling, benchmarks (objectives, targets and 
thresholds), and risk and action communication (CEM). It has been discussed in the 
literature of who should be responsible for development of such a system. Industry for 
example, has raised the issue in the literature a number of times indicating how difficult, 
expensive and unrealistic it is for project proponents to carry the burden of assessing 
their project application relative to cumulative effects where they are required to conduct 
regional CEA as a single project proponent.  The jurisdictional complexity in Canada 
also makes it difficult for a single government agency to implement and manage the 
DSS tools.  

The private sector can play a significant role in development and implementation of 
DSS tools for CEA and CEM to serve different end users by: 

• Accessing consistent data from environmental monitoring programs across
sectors and jurisdictions,

• Calculating existing accumulated state using consistent indicators, benchmarks
and methods,

• Using consistent modelling approaches to predict future environmental state due
to different development trajectories,

• Developing long term relationships with science, technology and data providers
to support on-going access and innovation for tool development,

• Working with Indigenous peoples to integrate western science with traditional
ecological knowledge into environmental monitoring data, and

• Creating a data and analysis platform that is open, transparent and informed to
assess environmental change and risk due to development, consider the
implications of factors such as climate change to these assessments, report out
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on conditions in an unbiased, science-based manner, and to identify and flag 
management actions for end users as changes are detected. 

6.7 ASSESSMENT OF LAND USE & MANAGEMENT SCENARIOS 

What is it? 

This phase of plan development considers alternative measures that may be used to 
protect, enhance, or rehabilitate the environmental features identified in the watershed 
issues and goals. Watershed planning is a strategic planning exercise where the intent 
is to maximize benefits to the watershed as a whole, and to minimize the efforts and 
costs needed to formulate planning decisions and provide for protection of hydrologic 
features, functions, and linkages. 

A key part of this strategic planning exercise is to consider alternatives – i.e. alternative 
approaches, alternative scenarios, alternative measures. It needs to explore what is 
needed to achieve the goals in terms of actions and policies. These considerations 
might include costs, affordability, public acceptance, timing, legitimacy, feasibility, likely 
effectiveness, and the degree of ease or difficulty of implementing certain measures. 

Before alternative scenarios are considered for various resource features, for example, 
different general approaches to resource management can be identified as possible 
courses of action, including: pollution prevention, pollution control, regulatory control, 
land use policy/planning, water conservation, and habitat enhancement.  

The assessment of land use and management scenarios, and determination of 
preferred alternatives, is based on watershed characterization and watershed-specific 
targets or thresholds. Public, stakeholder, and Indigenous engagement will also provide 
valuable direction for assessing and selecting management approaches and scenarios. 
Assessments will consider existing and proposed land uses and servicing, as well as 
options for potential management alternatives, to identify recommended watershed plan 
actions and policies. 

Typically, land use and management scenarios consider the state of the watershed 
under current conditions (e.g., baseline characterization), and also from pressures and 
impacts associated with future land use (e.g., approved growth and development) and 
management scenarios and actions (e.g., watershed plan recommendations, protected 
natural heritage system, BMPs implemented, etc.). From simple desktop analyses with 
existing information to complex computer models, these scenarios can be developed 
through a range of approaches depending on the development pressures on the 
watershed, geographic scale, and complexity of contributing factors.  

Land use and management scenarios and alternatives can be mapped as a ‘blueprint 
for change’, showing the desired future condition of the healthy, resilient watershed as 



February 2018 Page 103 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

well as areas for protection, restoration, and enhancement. This type of mapping can 
present a cumulative illustration of land use, growth, development, natural heritage and 
riparian protection, and resource management across the entire watershed. In turn, this 
allows for a coordinated systems approach to managing ecosystem impacts rather than 
reacting to project-specific development impacts.  

For example, land use and management scenarios can illustrate the identification and 
protection of water resource systems (surface water features and areas, ground water 
features and areas, hydrologic functions, key hydrologic features, and key hydrologic 
areas), interconnections and linkages with natural heritage systems, and approved or 
proposed land use changes and development. Areas in the watershed can be identified 
where growth should or should not be accommodated, where servicing or infrastructure 
will not result in negative impacts to quality and quantity of water, and areas where 
restoration or best management practices should be implemented.  

Why is it important? 

Assessment of land use and management scenarios will assist municipalities with 
implementing PPS direction regarding water by supporting decisions on watershed plan 
recommendations for minimizing impacts, and by supporting decisions on potential 
development restrictions or alternative development approaches. PPS requires that 
planning authorities: minimize potential negative impacts; and implement necessary 
restrictions on development and site alterations to protect vulnerable surface and 
groundwater, sensitive surface water features and sensitive groundwater features, and 
their hydrologic functions. Also, mitigative measures or alternative development 
approaches may be required to protect, improve, or restore sensitive surface water 
features, sensitive groundwater features, and their hydrologic functions (PPS 2.2.2). By 
assessing existing and proposed land uses/development/infrastructure and potential 
mitigative actions/policies, municipalities can determine preferred management 
approaches which will meet watershed objectives and targets. 

Growth Plan and Greenbelt Plan definitions for watershed planning provide that 
watershed planning typically includes scenario modelling to evaluate the impacts of 
forecasted growth and servicing options and mitigation measures.  

Growth Plan and Greenbelt Plan definitions for subwatershed plans provide that a 
subwatershed plan should consider existing development and evaluate the impacts of 
any potential or proposed land uses and development. A subwatershed plan also 
identifies specific criteria, objectives, actions, thresholds, targets, and best management 
practices for: development, water and wastewater servicing, stormwater management, 
managing and minimizing impacts related to severe weather events, and supporting 
ecological needs. Assessment of land use and management scenarios will assist 
municipalities in determining impacts of development and mitigation measures, as well 
as pinpointing specific actions and best management practices. 
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ORMCP requires that watershed plans must include criteria for evaluating the impacts 
of proposed development and infrastructure projects within and outside the plan area on 
water quality and quantity and on hydrological features and functions. Evaluations of the 
assimilative capacity of the watershed to deal with sewage, and assessments of climate 
change impacts on sewage and water systems and stormwater management systems, 
are also necessary. With regard to development and site alteration in subwatersheds, it 
is necessary to consider extent of vegetated and pervious surfaces, and whether a 
development proposal will contribute to meeting these targets. 

There is a wealth of available information regarding existing land uses, allocations of 
growth and servicing, approved and proposed development, and infrastructure 
strategies at the provincial, upper-tier, and lower-tier municipal levels. For example, 
where growth forecasts and intensification targets have been set out in the Growth Plan 
Schedule 3 and subsection 2.2.2, municipalities are able to undertake a land needs 
assessment to determine the amount of land needed to accommodate forecasted 
growth and associated infrastructure (preferably within settlement areas). Layered on 
the land use and growth management analyses, natural heritage and hydrologic 
features and areas can be identified in terms of areas for protection, restoration, or 
enhancement. Factoring in potential best management practices and potential criteria 
for development and infrastructure, municipalities can identify whether or not proposed 
land use and management alternatives will be successful in meeting stated 
watershed/subwatershed objectives or targets. In the case of an urbanizing watershed, 
for example, scenario analyses might indicate that there is insufficient natural cover 
(wetlands and woodlands) to meet targets, and management alternatives such as 
increased minimum vegetated areas in plans of subdivision might be identified as a 
watershed plan recommendation to inform land use planning. 

As described previously, natural heritage and hydrological scenarios can be 
conceptualized in the form of mapping. Municipalities can identify elements of the water 
resource system and key hydrologic features and areas, including areas for protection 
and restoration, to determine if the proposed scenario will achieve their outlined 
watershed objectives. The watershed plan for Bowmanville/Soper Creek provides a 
useful example of an outlined scenario development process for its natural heritage 
system and hydrologic systems, and is described in a case study in this section of the 
Watershed Planning Guidance. 

Many municipalities and conservation authorities have experience with management of 
natural hazard risks through analysis of flooding scenarios, and application of policies 
and land use designations to direct growth away from flooding hazards and other 
natural hazards and constraints. A similar approach can be used in watershed planning 
at the municipal level, where features and linkages of the water resource system are 
identified, and analysis of growth scenarios highlight areas where growth should be 
carefully managed to avoid negative impacts.  
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How to do it? 

Step 1: Identify, Map, and Evaluate Existing Land Uses, 
Development/Infrastructure Approvals, and Growth Forecasts 

All upper and single tier municipalities within the Growth Plan area must determine 
growth management strategies and land budget approaches for accommodating 
projected future population and employment forecasts.  

The Growth Plan now requires upper- and single-tier municipalities to assess the 
quantity of land required to accommodate forecasted growth, including decisions about 
settlement area boundary expansion and the quantity of excess land, using a standard 
methodology to be issued by the Province.  Additionally, in the Growth Plan, minimum 
targets for intensification and density have been identified.  

Official plans, zoning bylaws, source protection plans, draft approved development, and 
land budget analyses can provide information on existing and proposed land uses and 
development on a watershed basis. 

Step 2: Identify, Map, and Evaluate Water Resource Systems, Key 
Hydrologic Features and Areas, Hydrologic Functions and Linkages, 
Associated Natural Heritage Features, and Impervious Surfaces 

As identified through watershed characterization, the features, functions, and linkages 
of the water resource system, key hydrologic features and areas, natural heritage 
features and areas, source protection areas, riparian areas, and impervious surfaces, 
should be mapped. 

Building on the existing and proposed land use analysis, an evaluation of whether areas 
for protection, restoration, or enhancement can assist with determining whether 
management alternatives will meet stated watershed objectives and targets. For 
example, in a watershed where key hydrologic features and natural heritage features 
are identified, a management alternative such as protection of these features and 
enhancement of linkages between these features might assist with meeting a target for 
minimum natural cover and riparian areas within the watershed. 

Step 3: Determine Management Alternatives and Actions 

Recommended actions will be determined as a result of the evaluation of watershed 
conditions and issues relative to goals by means of management scenarios with 
alternative actions. At this point, there should be a fairly clear notion of what actions are 
needed to meet management goals and objectives in each part of the watershed. To 
promote ecosystem protection, appropriate initiatives by municipalities should be 
developed and stated for key natural heritage and water-based elements that are 
necessary for protecting ecosystem health. Within their watershed management plans, 
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municipalities should set out recommended actions for each ecological area in the 
watershed in terms of: 

Management Categories 

• protection;
• enhancement/improvement; and
• rehabilitation/restoration.

Natural and Hydrologic Areas  

• water resource systems;
• key hydrologic features and areas;
• key natural heritage features;
• natural heritage systems; and
• parks, open spaces, and green infrastructure.

Natural resource managers can take advantage of overlaps and interrelationships 
among categories of management goals to maximize the use of available fiscal and 
human resources. For example, a protection action might be aimed at maintaining 
ground water discharge characteristics and habitat quality for an existing brook trout 
population. An enhancement initiative might be aimed at constructing five brook trout 
spawning areas, while a rehabilitation action could be aimed at restoring ten 
kilometres of lost brook trout habitat. Finally, the plan should provide a description of 
how environmental monitoring should be used to measure the success of watershed 
management decisions or actions. 

The plan can provide technical guidance for rehabilitation. Criteria for prioritizing site 
rehabilitation should also be established by municipalities, including estimated time, 
fiscal and human resources required for each site. Corrective actions for existing 
problems should be described, including technical descriptions of how these proposed 
changes are expected to occur. The watershed management plan can outline preferred 
measures or strategies for improved land management and for the abatement of all 
point and non-point sources (e.g., stormwater management facilities, water pollution 
control plant facilities). 

When developing watershed plans, municipalities and watershed practitioners should 
also take into account whether the proposed management actions will be sufficient to 
meet stated watershed targets, as well as applicable federal and provincial standards (if 
these have not been incorporated into targets already). Management actions which 
contribute to watershed goals and are realistic for the local watershed context/capacity 
should be incorporated into watershed plans as recommendations and policies, which 
can then be integrated into land use planning documents and approval processes.  

A desired management approach will: 

• Use the best available information;
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• Address the needs of the ecosystem as well as human needs;
• Involve all stakeholders and interested parties;
• Recognize and account for uncertainties;
• Recognize cumulative effects;
• Use an adaptive management approach; and
• Be realistic for the watershed conditions and capacities of implementing

authorities.

It is important that municipalities within a particular watershed collaborate to ensure 
collective consideration and incorporation of information on potential effects on or 
responses by (positive, neutral and negative) the watershed environment into decisions 
on land use planning as guided by their Official Plans. The intent of which is to find 
creative solutions that ensure future land use changes make a positive contribution to 
the ecosystem as a whole, rather than achieve the narrow ends of certain isolated 
interests. 

In developing watershed plans, municipalities and watershed practitioners will take into 
account whether the proposed management actions will be sufficient to meet stated 
watershed targets, as well as applicable federal and provincial standards. Management 
actions which contribute to watershed goals and are realistic for the local watershed 
context/capacity should be incorporated into watershed plans as recommendations and 
policies, which can then be integrated into land use planning documents and approval 
processes.  

Step 4: Costs and Benefits 

It is recommended that municipalities also consider a cost-benefit approach to 
evaluating land use and management scenarios. This includes consideration of 
ecological and human benefits of various land use and management scenarios, while 
also evaluating the lifecycle costs and risks associated with different 
servicing/infrastructure alternatives. For example, in the case of stormwater 
management alternatives to accommodate forecasted growth, municipalities may 
consider the costs and benefits of green infrastructure and low impact development 
versus traditional grey infrastructure. In this example, there is a high level of benefit for 
a relatively lower lifecycle cost by opting for a management strategy which maximises 
the role of green infrastructure and source-level controls and reduces the amount of 
land needed for dedicated stormwater management facilities. However, a cost may be 
that there is decreased municipal control and certainty over stormwater volume and 
contaminant attenuation in areas with low levels of permeability and vegetative cover. 

A mixed qualitative / quantitative approach may be effective in assigning cost and 
benefit values to a comprehensive list of key components in each land use or 
management scenario. This analysis would compare existing and proposed conditions 
and, similar to the Class Environmental Assessment process, alternative scenarios 
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would be tested and the highest scoring options against a series of criteria (i.e. cost-
benefit) would be short listed for further consideration. Municipalities can therefore 
undertake a scenario analysis that broadly considers costs and benefits with regard to 
the following features:  

Peak flow attenuation and floodplain management 

Water quality 

Erosion and stream morphology 

Natural heritage features 

Water balance and infiltration 

Urban stormwater runoff 

Agricultural / rural runoff 

Groundwater quality and quantity 

Socio-economic opportunities 

Health and well-being 

Carbon foot print 

Preservation of EG&S 

Example of Scenario Analysis: Bowmanville/Soper Creek Watershed 
Plan Scenarios 

An example of the assessment of land use and 
management scenarios in watershed planning 
can be found in the Bowmanville/Soper Creek 
Watershed Plan.  

The watershed plan outlines ORMCP 
requirements for development of watershed 
plans, highlighting that “ORMCP requires 
Authorities developing watershed plans to set 
watershed targets and develop management 
alternatives to assess whether or not the 
existing or predicted conditions within the watershed satisfy the targets identified. The 
examination of the management options is meant to evaluate the ability of each option 
to maintain, improve or restore water quality and quantity, ecological integrity, feasibility 
of the alternative, and implementation mechanisms.  
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In compliance with the requirements of ORMCP and technical guidance provided in 
ORMCP Technical Paper #9, the analysis of land use and management scenarios was 
undertaken in four steps:  

• Step 1: Set watershed health targets;
• Step 2: Develop computer models as tools to illustrate potential changes in the

watershed;
• Step 3: Develop scenarios for use with the models to predict ecological changes

in the watershed; and
• Step 4: Analyze the scenarios with the data provided from the models to

determine what future scenario(s) provides the opportunity to achieve the
watershed health targets.

Scenarios for analysis were outlined as follows:  

Bowmanville/Soper Creek Watershed Planning Scenarios for Analysis 

# Scenario Description 

1 Existing Conditions 2011 watershed conditions (provides 
baseline conditions for comparison) 

2a Full Official Plan (OP) Build-out Conditions of the watershed if all of the 
development approved in the OP occurred 

2b Full Official Plan (OP) Build-out + 
Natural Heritage System (NHS) 

Conditions of the watershed with full OP 
Build-out plus protection of the NHS 

2c Full Official Plan Build-out + the 
Natural Heritage System + High 
Volume Recharge Areas (HVRAs) 

Scenario 2b + the protection of HVRA 
function 

3a Full Official Plan and Whitebelt 
Build-out 

Scenario 2a + full Whitebelt development 

3b Full Official Plan and Whitebelt 
Build-out + the Natural Heritage 
System 

Scenario 3a + protection of the NHS 

3c Full Official Plan and Whitebelt 
Build-out + the Natural Heritage 
System + the High Volume 
Recharge Areas 

Scenario 3b + protection of HVRA function 

3d Full OP and Whitebelt Build-out 
under Climate Change conditions 

Scenario 3a under Climate Change 
conditions 

(CLOCA, 2013, p.33 Table 1) 
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Implementation 
7.1 WATERSHED PLAN & SUBWATERSHED PLAN 

DEVELOPMENT 

What is it? 

Contents of watershed plans and subwatershed plans will vary according to local 
watershed drivers, issues, and recommendations; however, alignment between plans 
across various watersheds will be valuable for understanding broader landscape-level 
trends across spatial and temporal scales. As such, municipalities should balance local 
conditions and needs with opportunities to standardize contents and formats, to support 
analysis of cross-watershed and cross-jurisdictional impacts across temporal and 
spatial scales.  

A watershed plan is a product of the watershed planning process, which will generally 
present: 

• findings of watershed characterization (baseline conditions);
• goals, objectives, and directions for protecting water resources and managing

activities and resources;
• identified issues and impacts;
• preferred land use and management scenarios; and
• implementation approaches.

A subwatershed plan reflects and refines the goals, targets, and assessments of 
watershed planning for smaller geographic areas, having regard for local issues. It will 
generally outline:  

• existing and proposed development/land uses and associated impacts;
• identified natural heritage features and areas, and hydrologic features, areas,

and functions;
• approaches for protecting, improving, or restoring quality and quantity of water in

the subwatershed; and
• specific criteria, objectives, targets, and best management practices for

development, for water and wastewater servicing, for stormwater management,
for minimizing risks and impacts related to severe weather, and for ecological
needs.

There are many examples of completed watershed plans and subwatershed plans in 
Ontario and beyond (see resource section). A generic sample Table of Contents for a 
watershed plan might include the following sections: 
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•

•

Table of Contents Example 

Section Examples of Contents 

Background Policy basis and rationale for plan 
development 

Vision, Objectives, and 
Goals 

• Description or ‘blueprint’ or desired future state
• Specific objectives and goals

Watershed Planning 
Process 

Overview of the planning process and 
underlying principles guiding the planning 
process 

Engagement and 
Communications 

• Participants and roles
• Methods and timing of input from committees,

agencies, stakeholders, the public, and
Indigenous communities

Watershed Conditions, 
Water Resource System, 
and Key Hydrologic 
Features, Areas, and 
Functions 

• Description of watershed conditions, and/or
connection to state of the watershed reporting

• Description of the quality and quantity of water
• Description of the water resource system
• Identification of key hydrologic features, areas,

functions, and linkages

Targets, Indicators, and 
Actions 

• Agreed-upon targets, and objectives and
actions identified to meet targets

• Ecosystem indicators
• Performance indicators
• Recommended management actions
• Criteria and policy recommendations for

inclusion in municipal planning documents

Implementation, 
Monitoring, and Adaptive 
Management 

• Timelines, roles, and responsibilities for
implementation

• Performance monitoring
• Ongoing engagement and communication with

implementing actors and stakeholders
• Adaptive management strategy to keep the

plan up to date

References and Resources • Sources and further resources
• Terms of Reference for watershed planning
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•Appendices Background studies and information, glossary

Why is it important? 

The watershed plan development phase essentially confirms the preferred management 
scenario, and provides an implementation plan. Consultation efforts, including public 
open houses, surveys, online engagement, and other techniques, will be instrumental to 
plan development and buy-in. 

In developing the watershed plan, the work undertaken in previous tasks ― including 
watershed characterization, goals and targets, scenario assessment outcomes, and 
monitoring and adaptive management strategies ― should be consolidated into a 
readable, actionable watershed plan. Watershed plans are meant to be readable 
documents which can be widely understood by municipalities, stakeholders, and the 
public, while also providing specific direction for implementation by various actors. 

How to do it? 

At this point in the watershed planning process, tasks including watershed 
characterization, goal-setting, development and assessment of scenarios, and 
development of recommended management approaches have been completed. These 
elements should be consolidated into a plan. The goals, objectives and targets set 
through watershed planning should be used to guide the design of an implementation 
plan or strategy. At the most basic level, an implementation plan should consist of: 

• Developing an implementation schedule (when do you anticipate meeting
your targets);

• Develop monitoring components to track and evaluate progress;
• Identify technical, financial and human resource requirements to

implement the watershed plan;
• Implement your management actions developed throughout section 6;
• Prepare annual work plans based on the implementation schedule,

monitoring components, resources required and management actions;
and

• Be prepared to report on your results and adjust as necessary.

Considerations when developing an implementation work plan: 

• Does the implementation plan align with the goals, objectives and targets of your
watershed plan?

• Does the implementation plan identify responsibilities and resources required?
• Does it identify a monitoring schedule?
• Are the management actions clear and implementable with dedicated resources?
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• How will monitoring be conducted?
• What information will be compiled for reporting purposes?

Step 1: Determine Preferred Format and Contents 

Municipalities should consider overall readability, as well as accessibility (i.e. AODA), 
when identifying a preferred format for their watershed plan. Conservation authorities 
and municipalities with completed watershed and subwatershed plans in place can 
provide many excellent examples of formats and contents.   

Watershed planning needs to provide a framework for implementation across smaller 
geographic areas, such as subwatersheds. The watershed plan can be seen as an 
‘umbrella’ plan for constituent subwatershed plans, and can provide direction on refined 
goals, consideration of existing and proposed development, identification of features 
and functions, and provisions for protecting and restoring the quality and quantity of 
water in a watershed or subwatershed. Watershed planning should be translatable into 
subwatershed-scale evaluations and plans, in support of planning and infrastructure 
decision-making. 

Steering Committees or Working Groups will need to work to ensure that the plan is 
completed in a format that can be revisited and updated through adaptive management 
over time. 

Step 2: Consider Other Deliverables and Reports Produced through 
Watershed Planning 

Other potential deliverables as part of watershed planning might include, for example, 
background reports, state of the watershed reports, communications/engagement 
materials, and watershed report cards. Municipalities should determine how to 
consolidate these elements into their final plans, or provide summaries while keeping 
other deliverables under separate cover. 

During the initial steps of watershed planning, watershed characterization can lead to 
the development on an ‘existing conditions report’ or ‘characterization study report’, 
which will provide all relevant data and information. This information is typically kept 
under separate cover from the watershed plan itself, or included as an appendix, to 
promote readability of the watershed plan.  

Separate background reports for particular elements of watershed planning, such as 
water budgets or nutrient loading assessments, may also be required to support 
development of the watershed plan, depending on local watershed conditions and 
needs. Reports detailing engagement efforts and feedback, including Indigenous 
engagement, may also be produced as watershed planning progresses.  

Formats and contents of Watershed Report Cards should also be discussed.  Generally, 
indicators monitored in watershed report cards include: 
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Surface Water Quality 

• Total phosphorus
• Bacteria (e. coli)
• Benthic macroinvertebrates

Forest Conditions 

• % forest cover
• % forest interior
• % riparian zone

Groundwater Quality 

• Nitrite & nitrate
• Chloride

Other potential deliverables may include a project web page, meeting minutes and 
reports of the Steering Committee or Working Group, fact sheets/brochures for 
consultation, and more. 

Step 3: Develop the Plan (and Potential Official Plan 
Policies/Amendments), and Seek Appropriate Approvals 

Once a watershed or subwatershed plan has been developed in an appropriate format, 
the plan should be endorsed or approved. 

Official Plan Amendments or other appropriate implementation mechanisms also need 
to be considered.  

The Watershed Planning Guidance does not intend to set specific timeframes for review 
and update of watershed plans. However, watershed plans need to be kept up to date 
to inform planning and decision-making at the municipal level. Typically, watershed 
planning should be undertaken alongside official plan reviews and official plan 
amendments so objectives and recommendations can be incorporated into municipal 
policy. 
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7.2 INFORMING LAND USE PLANNING & INTEGRATED 
PLANNING FOR WATER, WASTEWATER, & 
STORMWATER  

What is it? 

Watershed planning must be undertaken by municipalities, which will inform land use, 
development, and infrastructure planning for:  

• location and feasibility of settlement area boundary expansions;
• water infrastructure planning;
• planning for new or expanded infrastructure;
• comprehensive water or wastewater master plans;
• planning for potable water, stormwater and wastewater systems;
• stormwater master plans for serviced settlement areas;
• the protection of water resource systems and decisions related to planning for

growth;
• allocation of growth and planning for water, wastewater, and stormwater

infrastructure;
• proposals for large-scale development outside of settlement areas by way of a

secondary plan, plan of subdivision, vacant land plan of condominium or site
plan; and

• infill development, redevelopment and resort development outside of settlement
areas in developed shoreline areas of inland lakes.

Goals, objectives, and direction contained in watershed plans and municipal official 
plans for protection of water resources and management of human activities, land, 
water, aquatic life, and resources, will provide a basis for municipalities when evaluating 
growth and servicing options.  

Subwatershed planning will inform land use, development, and infrastructure planning 
for:  

• proposals for large-scale development proceeding by way of a secondary plan,
plan of subdivision, vacant land plan of condominium or site plan;

• planning for designated greenfield areas;
• proposals for large-scale development outside of settlement areas; and
• infill development, redevelopment and resort development outside of settlement

areas in developed shoreline areas of inland lakes.

Subwatershed plans identify specific criteria, objectives, actions, thresholds, targets, 
and best management practices for development, for water and wastewater servicing, 
for stormwater management, for managing and minimizing impacts related to severe 
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weather events, and to support ecological needs. Based on pre-development 
monitoring, the subwatershed plan considers existing development and evaluates 
impacts of potential land uses and developments. 

“Informed by” is not a defined concept or term in provincial land use planning policy. 
However, there are a range of requirements for land use planning and infrastructure 
decision-making to be informed by watershed planning or subwatershed plans, as 
applicable. “Informed by” should generally mean that watershed conditions, objectives, 
targets, criteria and other direction of watershed/subwatershed planning provide the 
basis for decisions on protecting, improving or restoring water quality and quantity. 

Why is it important? 

Watershed planning processes typically include the development and assessment of 
scenarios, and development of recommended management approaches, which may be 
included in official plan amendments, zoning bylaw amendments, subdivision 
agreements, and more detailed subwatershed studies, among other implementation 
approaches.  

Objectives and requirements identified through watershed planning will be implemented 
into municipal official plans, to inform decisions on land use, growth, and infrastructure. 
Official plan designations and policies relating to long-term protection of key hydrologic 
features, areas, and functions, as well as the water resource system, will also be 
applied in official plans. Hydrologic functions, including quality and quantity of surface 
and ground water, will need to be protected where applications for development or 
infrastructure are anticipated or underway. Watershed plans and subwatershed plans 
will provide applicable standards, criteria, targets, or direction for development of new 
infrastructure and for supporting applications for major development. Consistency of 
water, wastewater, and stormwater management planning with applicable watershed 
and subwatershed plans, will need to be determined by municipalities where there are 
applications for major development or new/expanded infrastructure.  

Typically, higher-level watershed planning will inform water, wastewater, and 
stormwater master plans as well as settlement area boundary expansions and decisions 
on allocation of growth. Land use designations and policies implemented in municipal 
official plans will show areas where growth can be accommodated without causing a 
negative impact to water resource systems and hydrologic functions.  

Under the framework of a watershed plan, locally-specific subwatershed plans will 
inform stormwater management plans, proposals for major development in key 
hydrologic areas outside of settlement areas, proposals for development in developed 
shoreline areas, and planning for designated greenfield areas. This will be achieved by 
consideration of standards, criteria, and objectives outlines in the plans themselves 
along with official plan policies and designation recommended through 
watershed/subwatershed planning. Alignment of municipal comprehensive reviews, 
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official plan reviews/zoning by-law reviews, master planning/secondary planning 
processes, major development applications, and infrastructure planning with watershed 
or subwatershed planning, will contribute to an integrated approach to protection of 
quality and quantity of water and hydrologic features, areas, and functions. 

The Environmental Assessment Act provides for protection, conservation, and wise use 
and management of the environment by setting out a decision-making process to 
address potential effects of municipal infrastructure projects, which may be either 
Individual or Municipal Class Environmental Assessments (EAs). Watershed planning 
and subwatershed plans should be undertaken in a way that is complimentary to EA 
processes, which may streamline infrastructure approvals in the future. 

How to do it? 

Step 1: Determine whether 
watershed planning, subwatershed 
planning, or both are relevant to the 
development or land use proposal 

Land use, development, and infrastructure 
planning and decision-making will be 
informed by watershed planning, by 
subwatershed planning, or by either 
watershed planning or subwatershed 
planning. In some cases, municipal official 
plan policies will be implemented to provide 
for protection of quality and quantity of water, 
key hydrologic features and areas, water 
resource systems, and hydrologic functions. 
Other criteria may need to be met as well to 
guide decisions on development, such as 
consistency with stormwater management 
plans, water/wastewater/stormwater master 
plans, water budgets, approved source 
protection plans, environmental assessment, 
or other relevant studies. 

Planning, design, and development 
restrictions and requirements should be 
rooted in the findings of watershed 
characterization, 

Figure 6 - Watershed and municipal planning (draft)
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watershed goals and targets, and detailed studies addressing watershed-specific 
issues. Ongoing monitoring during implementation and adaptive management will help 
to determine if planning, design, and development restrictions are successful in 
protection of water and management of land uses and resources. The results of other 
watershed pilot projects, academic studies, and implementation experiences in other 
jurisdictions will assist with developing planning, design, and development 
requirements. 

The integration of watershed planning with municipal land use planning, is illustrated in 
Figure 6. Timing and sequencing of growth allocation and boundary expansion 
decisions should be aligned with watershed and subwatershed planning. Where growth 
is anticipated, watershed planning should be initiated as early as possible in the 
process. For example, where development and secondary planning are proposed for a 
designated greenfield area, subwatershed planning will need to be undertaken in 
concert with the secondary planning process and stormwater management planning 
processes. 

This integration allows for implementation of watershed planning through land use 
planning and policy at various stages of planning and development processes. For 
example, where development and secondary planning are proposed for a designated 
greenfield area, subwatershed planning will need to be undertaken in concert with the 
secondary planning process and stormwater management planning processes. 

A key implementation mechanism for watershed planning at the municipal level is 
integration of watershed planning objectives and recommendations into municipal 
planning processes and documents.  

Step 2: Consider alignment with Environmental Assessment 
approaches 

The Environmental Assessment Act provides for protection, conservation, and wise use 
and management of the environment by setting out a decision-making process to 
address potential effects of municipal infrastructure projects, which may be either 
Individual or Municipal Class Environmental Assessments. If an application pertains to a 
municipal sewage or water infrastructure proposal, it may be subject to the 
environmental assessment process. 

Municipal Class EAs typically apply to routine public sector projects, such as municipal 
water and wastewater infrastructure upgrades and transportation projects. The Class 
EA process allows municipalities to plan, design, construct, maintain, rehabilitate, or 
decommission municipal infrastructure projects without the need for project approval 
under the Environmental Assessment Act.  

Currently, Class EA projects are classified in terms of their environmental impact in 
Schedules A, A+, B, and C, which each have corresponding requirements to complete 



February 2018 Page 119 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

•

Phases 1 through 5 depending on the project’s Schedule. The Phases of Class EAs are 
provided in the Municipal Class EA Manual.  

With regard to source water protection considerations, development proponents 
undertaking a Municipal Class EA must identify early in the process whether the project 
is or could potentially be in a vulnerable area (i.e., WHPA or IPZ), and projects which 
create new vulnerable areas will be incorporated into source protection plans and 
assessment reports. Engagement with conservation authorities or source protection 
regions/areas is also recommended.  

EA principles can be aligned with the subwatershed planning process, to increase 
efficiency; many of the Act requirements for specific projects could be met through the 
subwatershed plan. The information developed through this planning process could be 
subsequently built upon to satisfy outstanding EA requirements. Municipalities and 
watershed practitioners interested in harmonizing the subwatershed and EA planning 
processes should review the current EA requirements for the types of projects that 
could be anticipated as a result of subwatershed planning, and integrate climate change 
considerations into EA processes. This will help to determine what specific EA 
requirements need to be incorporated into subwatershed planning. 

Step 3: Use watershed or subwatershed planning objectives, targets, 
monitoring, scenarios, and recommended official plan policies to 
evaluate feasibility and impacts of development or infrastructure 

Timing and sequencing of master planning, growth allocation, and boundary expansion 
decisions should be aligned with watershed and subwatershed planning. Where growth 
is anticipated, starting watershed planning as early as possible in the process is 
beneficial, since baseline monitoring and engagement aspects will take time. 

Where watershed or subwatershed plans (or equivalent) are not yet in place, the 
transition provisions of the provincial plans address how to proceed with development 
applications.  

Location and feasibility of settlement area boundary expansions, and 
planning for water, wastewater, and stormwater master plans/management 
plans 

Watershed planning will inform settlement area boundary expansions by outlining land 
uses and areas where protection, restoration, or enhancement are required to meet 
objectives for protection of quality and quantity of water, water resource systems, and 
hydrologic functions. For example, in undertaking a municipal comprehensive review 
and determining the need for a settlement area boundary expansion, a municipality can 
look to the watershed planning ‘blueprint map’ to identify areas appropriate for 
accommodating forecasted growth. 
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Protection of water resource systems 

Water resource systems will be identified, informed by watershed planning. This means 
that watershed characterization will provide background information for identification of 
water resource system components and linkages, and municipal official plans will 
provide for their long-term protection (through land use designations and policies). 

Allocation of growth and planning for water, wastewater, and stormwater 
infrastructure  

Decisions will be informed by watershed planning. Growth should be directed to areas 
outside of identified areas for protection, restoration, or enhancement, outside of water 
resource systems, and outside of key hydrologic features and areas and linkages. 
Infrastructure and servicing should be assessed to ensure that there will be no negative 
impacts, including cumulative, cross jurisdictional, and cross watershed impacts. 

Proposals for large-scale development outside of settlement areas by way 
of a secondary plan, plan of subdivision, vacant land plan of condominium 
or site plan  

Outside of settlement areas, proposals for large scale development in key hydrologic 
areas proceeding by way of subdivision, vacant land condominium, or site plan, may be 
permitted within a key hydrologic area where it has been demonstrated that hydrologic 
functions (including quality and quantity of water) will be protected, enhanced, or 
restored through meeting criteria and direction set out in applicable watershed planning 
or subwatershed plans. 

Infill development, redevelopment and resort development outside of 
settlement areas in developed shoreline areas of inland lakes 

Infill development, redevelopment, and resort development may be permitted in 
developed shoreline areas of inland lakes (that are designated and zoned for 
concentrations of development as of July 1, 2017) subject to meeting criteria and 
direction set out in applicable watershed planning or subwatershed plans. 

Proposals for large-scale development proceeding by way of a secondary 
plan, plan of subdivision, vacant land plan of condominium or site plan  

Decisions will be informed by watershed or subwatershed planning. Growth should be 
directed to areas outside of identified areas for protection, restoration, or enhancement, 
outside of water resource systems, and outside of key hydrologic features and areas.  

Planning for designated greenfield areas 

Decisions will be informed by subwatershed planning. Growth should be directed to 
areas outside of identified areas for protection, restoration, or enhancement, outside of 
water resource systems, and outside of key hydrologic features and areas. 
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Infrastructure should be assessed to ensure that there will be no negative impacts, 
including cumulative, cross jurisdictional, and cross watershed impacts. 

Proposals for large-scale development outside of settlement areas 

Decisions will be informed by subwatershed planning. Growth should be directed to 
areas outside of identified areas for protection, restoration, or enhancement, outside of 
water resource systems, and outside of key hydrologic features and areas.  

Infill development, redevelopment and resort development outside of 
settlement areas in developed shoreline areas of inland lakes 

Decisions will be informed by watershed or subwatershed planning. 

Permitting development in subwatershed (in ORMCP) 

Municipalities should monitor and ensure that development applications inside and 
outside of settlement areas meet minimum requirements for vegetated and pervious 
surfaces. 

Information Sources 
Additional information on approaches and tools can be found in the following 
publications: 

MOECC, 2003. Stormwater Management Planning and Design Manual 
MOECC, 2017. Guide for Consideration of Climate Change in EAs 
MOECC, 1994. ‘Blue Book’ 
MOECC, 1994. ‘Green Book’  
Totten Sims Hubicki Associates (2001) Stormwater Pollution Prevention 
Handbook 

Examples of integration of watershed planning with municipal land 
use and infrastructure planning   

Municipalities of the Grand River Watershed – Integrated Water 
Management Plan 

The plan is an integrated water management plan with goals to 
ensure sustainable water supplies, improve water quality, reduce 
flood damage potential and increase resiliency to climate change 
impacts.  It is a joint, voluntary plan by municipalities, First 
Nations, local conservation authority, provincial and federal 
governments.  The plan identifies objectives, targets and 
indicators to measure changes in water conditions and the 
effectiveness of the plan recommendations, and includes a wide 
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range of actions involving planning (including land use, infrastructure, watershed 
related), operations and research.  Some key recommendations focus on protecting 
groundwater recharge and discharge areas, promoting water efficiency, and maintaining 
up-to-date long-term water supply master plans, drought management plans (including 
low-flow thresholds for aquatic life), wastewater treatment plans through subwatershed 
studies, stormwater management plans, and stormwater infrastructure vulnerability 
assessments to consider climate change impacts. 

Municipality of Clarington – Watershed Plans 

As part of their official plan review, the 
Municipality of Clarington undertook a 
watershed planning study of two small 
urban watersheds (Robinson and Tooley 
Creek watersheds) which are key areas 
for future growth in the municipality. The 
watershed management plan had two 
main objectives: 1) protect the integrity of 
the existing ecological and hydrological 
functions, and 2) to provide the 
management framework to inform the 
Secondary Plans for employment lands 
within the watersheds.  The planning 
process assessed existing conditions and future scenarios using modelling for natural 
heritage system planning, water budgets and impervious analysis.  The plan sets a 
variety of targets and objectives (such as natural cover, wetlands, surface water quality, 
impervious area) and recommendations such as protection of a natural system and 
groundwater features (including significant groundwater recharge areas), minimize 
impervious surfaces and enhance stormwater management and on-site infiltration using 
low impact development techniques.  

7.3 IMPLEMENTING THE PLANS BEYOND MUNICIPAL 
POLICY & LAND USE DECISION-MAKING 

What is it? 

Beyond recommendations implemented through municipal official plan policies and 
designations, and targets/criteria to evaluate impacts of proposed land uses and 
development, watershed planning may result in other recommended actions beyond the 
scope of municipal land use planning. 
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Through partnerships with other municipalities, conservation authorities, watershed 
planning stakeholders, the public, private development industry, Indigenous 
communities, and other, additional actions can be implemented. 

Why is it important? 

While incorporation of watershed planning recommendations into municipal policies is 
the primary implementation mechanism at the municipal level, it is recognized that there 
may be broader management actions and partnerships needed to protect, enhance, or 
restore water quality and water quantity beyond the specific scope of municipal 
watershed planning to implement provincial policy direction.  

There are many implementation approaches which may be necessary to put watershed 
planning into action, beyond incorporation of recommendations into municipal policies 
and decision-making, such as engagement, education and outreach, and reporting. For 
example, many existing watershed plans and subwatershed plans in Ontario address air 
quality considerations and recreation considerations, which often fall beyond the scope 
of municipal land use policy and planning (unless there are recommendations for land 
use designation and policies in official plans to address these matters).  

How to do it? 

There are many programs or approaches which may be considered as part of 
watershed planning which fall outside the scope of municipal land use planning. 

Typically, additional actions or recommendations can be undertaken by a Working 
Group/Implementation Committee, Steering Committee, stakeholders and partners in 
the watershed planning process (e.g. members of the public and conservation 
authorities), Indigenous community members, the public, businesses, and other levels 
of government. 

Through the watershed planning process, the range of actions, timelines, and 
responsibilities should be assigned to parties with clear timelines and targets for 
implementation.  

Progress should be tracked toward implementation of actions, as well as progress 
towards meeting environmental targets. 

Stewardship, Education, and Outreach 
Stewardship, engagement, and outreach are important considerations in 
implementation of watershed planning. These activities provide valuable buy-in for 
watershed plan implementation, as well as offering opportunities to support voluntary 
watershed plan recommendations and programs outside of informing land use planning 
and decision-making. 



February 2018 Page 124 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

For example, the LSPP outlines actions and policies for developing watershed-wide 
stewardship networks, educations and incentive-based programs, and agri-
environmental programs, which include the following: 

Provincial support for agricultural and community initiatives 

The Province has provided financial and technical support to agricultural and 
community initiatives through the Environmental Farm Plan, the Lake Simcoe Farm 
Stewardship Initiative, the Community Fisheries and Wildlife Involvement Program, 
the Managed Forest and Conservation Land Tax Incentive Programs, the Ontario 
Stewardship Program and other conservation and green community programs.  

Through the Ontario Stewardship program, the Province provides support to county-
based stewardship councils that represent the broad base of landowner and 
community interests in their areas. The Province facilitates partnerships and levers 
financial and in-kind resources for a wide variety of stewardship, education and 
outreach projects. 

For water quality stewardship, the LSPP provides the following examples, which will be 
useful to consider in undertaking watershed planning: 

Stewardship programming 

Stewardship programming is intended to promote phosphorus reduction and pollution 
management by using best management practices that can be implemented by 
individuals on single or multiple properties. Examples include shoreline and riparian 
management (e.g. planting of native species) by appropriate shoreline and 
streamside landowners, nutrient management by farmers and municipalities, 
innovative and ‘green’ design by developers, urban planners and engineers (e.g. 
innovative stormwater infrastructure), and soil conservation and management on 
farms, mineral and aggregate resource operations, golf courses and municipal lands. 

Research, Monitoring, and Reporting 
Adaptive management on a watershed basis will require ongoing learning from scientific 
research and monitoring, and implementation experience. Research into emerging 
issues and innovations, such as addressing climate change or incorporating new 
development and design best practices, can be incorporated into watershed planning in 
an iterative way, as watershed plans are reviewed and updated. Municipalities should 
keep abreast of opportunities for research pilot projects, and partnerships with other 
municipalities, conservation authorities, NGOs, and academic institutions. 
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Citizen science programs, whether administered by large national or regional agencies, 
or administered through locally-developed programs, can assist with long-term 
monitoring and protection of hydrologic features and functions.  

As previously discussed, watershed report cards provide an excellent reporting and 
communication tool, which should be considered in support of long-term watershed plan 
implementation and stewardship. 

Some municipalities will have capacity to undertake targeted research programs, while 
others will rely on data and knowledge gained through previous watershed planning 
processes and external sources. Partnerships should be formed to support research, 
monitoring, and reporting. Coordination of reporting will minimize duplication of results, 
and allow for more efficient use of limited resources. Municipalities and watershed 
practitioners undertaking watershed planning should share data, coordinate monitoring 
needs, and align reporting schedules with municipal land use planning updates or new 
strategies. 
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Monitoring & Adaptive Management 
What is it? 

Monitoring 
Environmental monitoring is undertaken to collect information that can impact 
decision-making. For example, a water quality parameter such as level of dissolved 
oxygen should be considered for determining if there are oxygen issues in the 
watershed, and if management actions to restore oxygen levels are successful. 
Monitoring is an important part of watershed characterization, as well as determining 
whether water quality and quantity parameters are changing, and whether management 
actions are performing effectively. Watershed planning needs to involve measurements 
of water parameters as well as indicators: 

• Water Measurement Monitoring: Water measurements can include the
components of the hydrologic cycle, including hydrologic features and functions.
Water measurement includes climatological measurements as well as water
quantity and quality measurements. It can also include groundwater quantities,
surface water quantities, flow rates, and the withdrawal and discharge of water
for human uses.

• Performance Monitoring: Performance monitoring can include developing
indicators to be used to measure the success of the implementation plan, the
target values, and knowing the variability of these indicators. The proponents of
water management plans are responsible for monitoring and reporting.

Adaptive Management 
Adaptive management is an approach associated with flexible and continuous 
improvement and adaptation of approaches, policies and management that should be 
undertaken by incorporating new knowledge and innovative design, practices and 
technology. Adaptive management approaches are widely utilized in resource 
management and ecosystem-based planning, since these approaches will help with 
addressing uncertainties and risk, especially in the face of climate change and other 
threats. In the Great Lakes Protection Act and Great Lakes Strategy, adaptive 
management is a vital principle, as described in section 2.2 of the Watershed Planning 
Guidance.  

The key to managing uncertainty through adaptive management is the definition of 
watershed-specific goals, which has been completed through earlier phases of 
watershed planning, and the implementation of a monitoring plan to assess progress. 
Monitoring therefore becomes the driver for adaptive management, as it opens a 
feedback loop whereby iterative management processes can be evaluated.  
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Goals and objectives that are established during characterization and monitoring must 
reflect that there are limits to changes that the ecosystem can withstand and that these 
limits should be considered before mitigation measures are developed to accommodate 
future changes. Adverse effects of land use and development activities cannot always 
be eliminated through mitigation; criteria and restrictions for development and site 
alteration in certain areas may be required to protect key hydrologic features and 
functions.  

In undertaking watershed planning, watershed characterization should be linked to 
environmental monitoring and performance monitoring over the course of plan 
development and implementation, to assist with determining the effectiveness of 
management strategies and providing for adaptive management. This means that 
comparable indicators should be considered in both characterization and monitoring, to 
“paint a picture” of the state, pressures, and responses of the watershed.  

Why is it important? 

Provincial plans provide that watershed planning and subwatershed plans are typically 
based on environmental monitoring plans, or pre-development monitoring. In ORMCP 
particularly, watershed planning policies provide for environmental monitoring plans, 
including a minimum of five years of pre-development monitoring. This will be helpful for 
municipalities in determining whether development or land use change is resulting in 
negative impacts to the quality and quantity of water, the water resource systems, and 
key hydrologic features and areas. 

As provided in ORMCP Technical Paper #9, a watershed monitoring plan should be 
designed to evaluate the success of the watershed plan’s land and water use and 
management strategies in achieving watershed goals and objectives. Consistent with an 
adaptive management approach, feedback from the monitoring should be used to: 

• assess progress with respect to meeting the targets established for protecting
water quality and quantity, hydrologic features, and hydrologic functions;

• trigger corrective responses or additional management actions; and
• identify if any revisions to the management goals, objectives, or targets are

necessary.

Adaptive management is a fundamental part of watershed planning, including keeping 
the plan up to date as development and land use changes, as well as watershed plan 
recommendations, result in ecosystem changes. 
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Monitoring Steps 

How to do it? 

Monitoring Steps 

Analyze the issues 

Develop specific objectives and questions 

Define impact models, indicators, protocols, sites 

Establish an information management system 

Establish rigorous quality assurance program 

Prepare an implementation program 

Analyze data and prepare reports 

Practice adaptive management 

To support monitoring, the watershed plan should also specify who will take 
responsibility for ongoing environmental monitoring within the watershed. Approval 
authorities may wish to consider working together to implement monitoring programs 
over a number of watersheds, similar to source protection areas and regions, for 
example.   

To support adaptive management, the frequency of watershed plan revisions will 
depend on how often the data from the monitoring plan is reviewed and evaluated 
against past data (including baseline). This can be completed through reporting, which 
can be undertaken biannually to update stakeholders and watershed residents on 
progress made towards the Watershed Plan objectives and goals. Additionally, mutual 
collaboration through the sharing of data, lessons learned and future goals with external 
water practitioners can also be useful in the context of adaptive management. 

Implementing Monitoring: Roles 
Upper and single tier municipalities have primary responsibility for ensuring watershed 
planning is undertaken, partnering with conservation authorities as appropriate, as 
outlined in the Growth Plan and Greenbelt Plan. This means that municipalities and 
conservation authorities can work together to ensure that watershed plan review cycles 
are aligned with municipal policy review cycles, and that monitoring data is iteratively 
incorporated into planning and decision-making. 

Watershed planning requires multidisciplinary cooperation and a range of actors along 
the process – from planning, to implementation, to monitoring and reporting, and finally 
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reviewing and evaluating plans. Continuous engagement of stakeholder committees 
and working groups, as well as those involved in plan development and implementation, 
will support monitoring and adaptive management undertakings. 

Communicating Results: Watershed Report Cards 
Watershed report cards are an important communication tool beyond simply monitoring 
and reporting. There must be buy-in for watershed planning and management at the 
local level, and this buy-in can be supported through effective communication and 
reporting with stakeholders and partners. Communications and education will be 
necessary to communicate the progress and success of watershed planning. 
Watershed report cards have potential to communicate aspects of watershed planning, 
especially monitoring, evaluating, and reporting. However, watershed report cards may 
need some revisions to improve standardization of collection protocols and 
comparability of indicators between watersheds.  

Updating Watershed Plans 
Watershed plans are living documents, which must be kept up to date as land use 
changes and provincial and municipal policies change. Timing of plan review and 
adaptation should align with municipal planning exercises, such as Official Plan 
Reviews, major Official Plan and Zoning By-law Amendments for secondary plans and 
settlement area boundary expansions etc. 

Lessons learned from performance monitoring during implementation should be used to 
make appropriate revisions in watershed management programs.  

Watershed and subwatershed plans should be up to date in order to inform land use 
and development decision-making.  

Watershed management processes and municipal planning processes should be 
integrated to provide a consistent approach to protection of water resources, 
management of human activities, land, water, aquatic life, and resources.  



February 2018 Page 130 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Resources 
Annex 4 Objectives and Targets Task Team. (2015). Recommended phosphorus 
loading targets for Lake Erie. Final report to the Nutrients Annex Subcommittee of the 
Great Lakes Executive Committee. Retrieved from 
https://www.epa.gov/sites/production/fi les/2015-06/documents/report-recommended-
phosphorus-loading-targets-lakeerie-201505.pdf

Armitage, D.; Plummer, R.; Berkes, F.; Arthur, R.I.; Charles, A.T.; Davidson-Hunt, I.J.; 
Diduck, A.P.; Doubleday, N.C.; Johnson, D.S.; Marschke, M.; et al. (2009). Adaptive co-
management for social-ecological complexity. Front. Ecol. Environ., 7, pp. 95–102. 
Retrieved from: 
https://www.uvm.edu/giee/pubpdfs/Armitage_2009_Frontiers_in_Ecology_and_the_Envi
ronment.pdf

Association of Professional Geoscientists of Ontario. (2011). Guidance for 
Environmental Site Assessments under Ontario Regulation 153/04 (as amended). 
Retrieved from https://www.apgo.net/files/APGO_Brownfields_Guidance_Document.pdf

Australian Academy of Technological Sciences and Engineering [ATSE] (2009). Climate 
change and the urban environment: Managing our urban areas in a changing climate. 
Workshop Report. Workshop – Melbourne Business School 8-10 July 2009. Retrieved 
from: https://www.atse.org.au/Documents/reports/climate-change-and-the-urban-
environment.pdf

Ball, M., Noble, B. & Dube, M. (2013) Valued ecosystem components for watershed 
cumulative effects: An analysis of environmental impact assessments in the South 
Saskatchewan River watershed, Canada. Integrated Environmental Assessment and 
Management, 9(3): pp. 469-479. DOI: 10.1002/ieam.1333 

Belzile, J., Brown, Z., Edwards, L., Martin, M., Laura, B. & Warwick Sears, A. (2009). 
Water Conservation Guide for British Columbia. Retrieved from 
https://poliswaterproject.org/polis-research-publication/water-conservation-guide-british-
columbia/

Berkes, F. 2006. From community-based resource management to complex systems. 
Ecology and Society 11(1): 45. http://www.ecologyandsociety.org/vol11/iss1/art45/

Berkes, F., Colding, J., & Folke. C. (2000). Rediscovery of traditional ecological 
knowledge as adaptive management. Ecological Applications, 10: pp.1251–1262. 

Bill 139, Building Better Communities and Conserving Watersheds Act, 2017 

https://www.epa.gov/sites/production/fi%20les/2015-06/documents/report-recommended-phosphorus-loading-targets-lakeerie-201505.pdf
https://www.uvm.edu/giee/pubpdfs/Armitage_2009_Frontiers_in_Ecology_and_the_Environment.pdf
https://www.apgo.net/files/APGO_Brownfields_Guidance_Document.pdf
https://www.atse.org.au/Documents/reports/climate-change-and-the-urban-environment.pdf
https://poliswaterproject.org/polis-research-publication/water-conservation-guide-british-columbia/
http://www.ecologyandsociety.org/vol11/iss1/art45/


February 2018 Page 131 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Bill 172, Climate Change Mitigation and Low-carbon Economy Act, 2016. Chapter 
Number: S.O. 2016 C.7. Accessed 2017 Nov. from: 
http://www.ontla.on.ca/web/bills/bills_detail.do?locale=en&BillID=3740

Bingham, M., Sinha, S. K., & Lupi, F. (2015). Economic benefits of reducing harmful 
algal blooms in Lake Erie. Retrieved from: http://ijc.org/ fi
les/tinymce/uploaded/Publications/Economic-BenefitsDue-to-Reduction-in-HABs-
October-2015.pdf

Bonney R, Cooper CB, Dickinson J, Kelling S, Phillips T, et al. 2009. Citizen science: a 
developing tool for expanding science knowledge and scientific literacy. BioScience 
59:977–84 

Canada Water Network (2015). 2015 Municipal Water Priorities Report: Towards a 
sustainable and resilient water management. Canada Water Network’s Canadian 
Municipal Water Consortium. Retrieved from: http://www.cwn-
rce.ca/assets/resources/pdf/2015-Municipal-Priorities-Report/2015-Canadian-Municipal-
Water-Consortium-Report-web.pdf

Canada-Ontario Agreement on Great Lakes Water Quality & Ecosystem Health, 2014. 
https://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=E9A42FF1-1  

Canadian Council of Ministers of the Environment [CCME] (2009). Regional Strategic 
Environmental Assessment in Canada Principles and Guidance. Retrieved from: 
http://www.ccme.ca/files/Resources/enviro_assessment/rsea_principles_guidance_e.pd
f

Canadian Council of Ministers of the Environment [CCME] (2011). Protocols Manual for 
Water Quality Sampling in Canada. Retrieved from 
http://www.ccme.ca/files/Resources/water/water_quality/protocols_document_e_final_1
01.pdf

Canadian Council of Ministers of the Environment [CCME] (2015). Implementation 
Framework for Climate Change Adaptation Planning at a Watershed Scale. Retrieved 
from 
https://www.ccme.ca/files/Resources/climate_change/Climate%20Change%20Adaptatio
n%20Framework%201.0_e%20PN%201529.pdf

Canadian Council of Ministers of the Environment [CCME] (2016). Summary of 
Integrated Watershed Management Approaches Across Canada. Retrieved from: 
http://www.ccme.ca/files/Resources/water/water_conservation/Summary%20of%20Inte
grated%20Watershed%20Management%20Approaches%20Across%20Canada%20PN
%201559.pdf

Capital Region District (2012). Bowker Creek Blueprint: A 100-year plan. Retrieved from 
https://www.crd.bc.ca/bowker-creek-initiative/about-bci/plans-and-strategies/bowker-
creek-blueprint-a-100-year-plan

http://www.ontla.on.ca/web/bills/bills_detail.do?locale=en&BillID=3740
http://ijc.org/files/tinymce/uploaded/Publications/Economic-BenefitsDue-to-Reduction-in-HABs-October-2015.pdf
http://www.cwn-rce.ca/assets/resources/pdf/2015-Municipal-Priorities-Report/2015-Canadian-Municipal-Water-Consortium-Report-web.pdf
https://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=E9A42FF1-1
http://www.ccme.ca/files/Resources/enviro_assessment/rsea_principles_guidance_e.pdf
http://www.ccme.ca/files/Resources/water/water_quality/protocols_document_e_final_101.pdf
https://www.ccme.ca/files/Resources/climate_change/Climate%20Change%20Adaptation%20Framework%201.0_e%20PN%201529.pdf
http://www.ccme.ca/files/Resources/water/water_conservation/Summary%20of%20Integrated%20Watershed%20Management%20Approaches%20Across%20Canada%20PN%201559.pdf
https://www.crd.bc.ca/bowker-creek-initiative/about-bci/plans-and-strategies/bowker-creek-blueprint-a-100-year-plan


February 2018 Page 132 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Capital Regional District (2017). Bowker Creek Watershed Management Plan. 
Retrieved from: https://www.crd.bc.ca/docs/default-source/initiatives-pdf/bci-pdf/other-
reports/bowker-creek-watershed-management-plan-2003.pdf?sfvrsn=a349fc9_2

Center for Watershed Protection (2014). Evolution of Watershed Plan at the Center for 
Watershed Protection. Retrieved from: http://www.cwp.org/the-evolution-of-watershed-
plans-at-the-center-for-watershed-protection/

Centre for Indigenous Environmental Resources [CIER] & First Nations Fisheries 
Council (2016). Indigenous watershed initiatives and co-governance arrangements: A 
British Columbia Systematic Review. Final Report. Retrieved from: 
http://www.yourcier.org/uploads/2/5/6/1/25611440/bc_systematic_review_project_report
_sept_15_2016_cier_full.pdf

Centre for Indigenous Environmental Resources [CIER] (2011a). First Nations 
Integrated Watershed Planning. 1. Describing Your Approach: Know yourself. p.11 

Centre for Indigenous Environmental Resources [CIER] (2011b). First Nation Integrated 
Watershed Planning. 2. Building Partnerships: Collaborative Relationships. 

Centre for Indigenous Environmental Resources [CIER] (2011c). First Nation Integrated 
Watershed Planning. 3. Knowing Your Watershed: All Our Relations. P. 32-34 

Centre for Indigenous Environmental Resources [CIER] (2017). Watershed Planning. 
Retrieved from: http://www.yourcier.org/watershed-planning.html  

Chaffin, J. D., Bridgeman, T. B., & Bade, D. L. (2013). Nitrogen constrains the growth of 
late summer cyanobacterial blooms in Lake Erie. Advances in Microbiology, 3, 16-26. 
doi: 10.4236/ aim.2013.36A003Jarvie et al., 2017;  

Chesapeake Bay Program (2017). Bay Barometer: Health and Restoration in the 
Chesapeake Bay Watershed (2015-2016). Retrieved from: 
http://www.chesapeakebay.net/publications/title/bay_barometer_health_and_restoration
_in_the_chesapeake_bay_watershed_2015_2

Clean Water Act, 2006. https://www.ontario.ca/laws/statute/06c22

CLOCA (2013a) Bowmanville/Soper Creek Watershed Plan. Retrieved from 
http://cloca.ca/resources/Watershed_Man_Plans/Completed%20Watershed%20Manag
ement%20Plans/BS%20WSP%20Approved%20Final%20April%202013.pdf

CLOCA (2013b). Black/Harmony/Farewell Creek Watershed Plan. Retrieved from: 
http://cloca.ca/resources/Watershed_Man_Plans/Black_Harmony_Farwell_Watershed_
Management_Plan_2011/BHF%20WSP%20V7_Final_Reduced.pdf

CLOCA (n.d.) Land & Water Conservation: Watershed Plans. Retrieved from: 
http://cloca.ca/lwc/manageplans_watershed.php#plans

https://www.crd.bc.ca/docs/default-source/initiatives-pdf/bci-pdf/other-reports/bowker-creek-watershed-management-plan-2003.pdf?sfvrsn=a349fc9_2
http://www.cwp.org/the-evolution-of-watershed-plans-at-the-center-for-watershed-protection/
http://www.yourcier.org/uploads/2/5/6/1/25611440/bc_systematic_review_project_report_sept_15_2016_cier_full.pdf
http://www.chesapeakebay.net/publications/title/bay_barometer_health_and_restoration_in_the_chesapeake_bay_watershed_2015_2
https://www.ontario.ca/laws/statute/06c22
http://cloca.ca/resources/Watershed_Man_Plans/Completed%20Watershed%20Management%20Plans/BS%20WSP%20Approved%20Final%20April%202013.pdf
http://cloca.ca/resources/Watershed_Man_Plans/Black_Harmony_Farwell_Watershed_Management_Plan_2011/BHF%20WSP%20V7_Final_Reduced.pdf
http://cloca.ca/lwc/manageplans_watershed.php#plans
http://www.yourcier.org/watershed-planning.html


February 2018 Page 133 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Conservation Ontario (2003). Watershed Management in Ontario: Lessons Learned and 
Best Practices in Watershed Planning. Retrieved from: 
http://conservationontario.ca/media/lessons_learned_best_practices.pdf

Conservation Ontario (2009). Protecting People and Property: A Business Case for 
Investing in Flood Prevention & Control. Retrieved from 
http://conservationontario.ca/projects/floodstatus/pdf/Protecting%20People%20and%20
Property%20_Full_Final%20Report_%202009.pdf

Conservation Ontario (2012a). Summary Report. Integrated Watershed Management: 
Navigating Ontario’s Future. 

Conservation Ontario (2012b). Overview of Integrated Watershed Management in 
Ontario. Integrated Watershed Management: Navigating Ontario’s Future. 

Conservation Ontario (2012c). Water Management Framework. Integrated Watershed 
Management: Navigating Ontario’s Future. 

Conservation Ontario (2012d). Water Budget Overview. Integrated Watershed 
Management: Navigating Ontario’s Future. 

Conservation Ontario (2012e). An Integrated Watershed Management Approach to 
Great Lakes Protection. Conservation Ontario Recommendations for a Great Lakes 
Protection Act. 

Conservation Ontario (2013). Summary 2011 Guide to Developing Conservation 
Authority Watershed Report Cards. Retrieved from: 
http://watershedcheckup.ca/images/CO_Watershed_Report_Card_Guide_Summary--
2013-03-14.pdf

Conservation Ontario (2017). Source water protection. 
http://conservationontario.ca/what-we-do/source-water-protection

Conservation Ontario (n.d.) Watershed Checkup. Retrieved from http://watershed 
checkup.ca

Credit Valley Conservation [CVC] (2013). Credit River Watershed Health Report. 
Retrieved from: https://www.creditvalleyca.ca/watershed-science/watershed-
monitoring/credit-river-watershed-health-report/

Credit Valley Conservation Authority [CVC] (2011). Low Impact Development 
Stormwater Management Planning and Design Guide. Retreived from: 
https://www.creditvalleyca.ca/low-impact-development/low-impact-development-
stormwater-management-planning-design-guide/

Credit Valley Conservation Authority [CVC] (2015). Credit Valley Conservation Fluvial 
Geomorphic Guidelines. Retrieved from: http://www.creditvalleyca.ca/wp-
content/uploads/2015/05/CVC-Fluvial-G-Guide_April-2015.pdf

http://conservationontario.ca/media/lessons_learned_best_practices.pdf
http://conservationontario.ca/projects/floodstatus/pdf/Protecting%20People%20and%20Property%20_Full_Final%20Report_%202009.pdf
http://watershedcheckup.ca/images/CO_Watershed_Report_Card_Guide_Summary--2013-03-14.pdf
http://conservationontario.ca/what-we-do/source-water-protection
https://www.creditvalleyca.ca/watershed-science/watershed-monitoring/credit-river-watershed-health-report/
https://www.creditvalleyca.ca/low-impact-development/low-impact-development-stormwater-management-planning-design-guide/
http://www.creditvalleyca.ca/wp-content/uploads/2015/05/CVC-Fluvial-G-Guide_April-2015.pdf


February 2018 Page 134 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

CTC Source Protection Committee (2015). Approved CTC Source Protection Plan. 
Retrieved from: https://www.ctcswp.ca/wp-
content/uploads/2016/03/RPT_20151231_CTC_ApprovedSourceProtectionPlan_fnl_UP
DATED_DEC6_2016.pdf

Dannenberg, AL, Jackson, RJ, Frumkin, H, Schieber, RA, Pratt, M, Kochtitzky, C & 
Tilson, HH (2003) The Impact of Community Design and Land-Use Choices on Public 
Health: A Scientific Research Agenda. Am J Public Health,.93(9); Sep 
2003PMC144800. Accessed 2017 Nov. from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1448000/

Dickinson, J.L., Zuckerberg, B. & Botner, D.N. (2010). Citizen science as an ecological 
research tool: challenges and benefits. Annu. Rev. Ecol. Syst., 41: pp. 149-172 

Dile, Y.T., Daggupati, P., George, C., Srinivasan, R. & Arnold, J. (2016). Introducing a 
new open source GIS user interface for the SWAT model. Environmental Modelling & 
Software, 85(2016): pp. 129-138. http://dx.doi.org/10.1016/j.envsoft.2016.08.004 

Dubé, M (2015). Assessing cumulative effects of Canadian waters. Canadian Water 
Network. Retrieved from: http://www.cwn-rce.ca/assets/End-User-Reports/Monitoring-
Frameworks/Dube/CWN-EN-Dube-2014-5Pager-Web.pdf?u=keyword%3DDube

Dubé, M, & Wilson, JE. (2012). Accumulated State Assessment of the Peace-
Athabasca-Slave River System. IEAM, in press. Requested by Government of the NWT 
to support transboundary water negotiations with the Province of Alberta. 

Dubé, M. Duinker, P., Greig, L., Carver, M., Servos, M., McMaster, M., Noble, B., 
Schrier, H., Jackson, L. & Munkittrick, K. (2013). A framework for assessing cumulative 
effects in watersheds: An introduction to Canadian case studies. Integrated 
Environmental Assessment and Management, 9(3): pp.363-369. DOI: 
10.1002/ieam.1418 

Dubé, M., Wilson, J.E., & Waterhouse, J. (2013). Accumulated state assessment of the 
Yukon River watershed: Part II quantitative effects-based analysis integrating western 
science and traditional ecological knowledge. Integrated Environmental Assessment 
and Management, 9(3), pp, 439-455. 

ECCC (2010). Integrated watershed management. Retrieved from: 
http://www.ec.gc.ca/eau-water/default.asp?lang=En&n=13D23813-1 

ECCC, AAFC, MOECC, MAFRA, & MNRF (2017). Partnering in phosphorus control: 
Achieving phosphorus reductions in Lake Erie from Canadian Sources. The Canada-
Ontario Draft Action Plan. 
http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2017/012-
9971%20ENG.pdf

Engineers Canada (2017). The protocol. Retrieved from: https://pievc.ca/protocol

https://www.ctcswp.ca/wp-content/uploads/2016/03/RPT_20151231_CTC_ApprovedSourceProtectionPlan_fnl_UPDATED_DEC6_2016.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1448000/
http://dx.doi.org/10.1016/j.envsoft.2016.08.004
http://www.cwn-rce.ca/assets/End-User-Reports/Monitoring-Frameworks/Dube/CWN-EN-Dube-2014-5Pager-Web.pdf?u=keyword%3DDube
http://www.ec.gc.ca/eau-water/default.asp?lang=En&n=13D23813-1
http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2017/012-9971%20ENG.pdf


February 2018 Page 135 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Environment Canada (2013). How much habitat is enough? Third edition. 
http://www.ec.gc.ca/nature/E33B007C-5C69-4980-8F7B-
3AD02B030D8C/894_How_much_habitat_is_enough_E_WEB_05.pdf

Environmental Assessment Act, 1990. https://www.ontario.ca/laws/statute/90e18#BK40

Environmental Protection Agency (n.d.). Overview of Watershed Monitoring: EPA 
Watershed Academy Training Manual. Retrieved from 
https://cfpub.epa.gov/watertrain/pdf/modules/monitoring.pdf

Eyzaguirre, J. and Warren, F.J. (2014). In: Adaptation: Linking Research and Practice; 
in Canada in a Changing Climate: Sector Perspectives on Impacts and Adaptation, 
edited by F.J. Warren and D.S. Lemmen; Government of Canada, Ottawa, ON, p. 253-
286 

Far North Act, 2010. Retrieved from: https://www.ontario.ca/laws/statute/10f18

Fenge, T. (1997). Ecological change in the Hudson Bay bioregion: A traditional 
ecological knowledge perspective. Northern Perspectives, 25(1): pp.2–3. 

Fraser Basin Council (2011). Rethinking Our Water Ways: A Guide to Water and 
Watershed Planning for BC Communities in the Face of Climate Change and Other 
Challenges. Retrieved from: 
http://www.rethinkingwater.ca/_Library/docs/FBC_WaterGuide_FINAL.pdf

GBBR (2013a). State of the Bay Background Report. Retrieved from: 
https://www.stateofthebay.ca/download/Background-
Report/GBBR_State%20of%20the%20Bay_Background%20Report.pdf

GBBR (2013b). State of the Bay Report Card. Retrieved from: 
https://www.stateofthebay.ca/download/State-of-the-Bay-
report/State_of_the_Bay_Report_final.pdf

GM BluePlan (2017). 2016 Water and Wastewater Master Servicing Plan Update. 
Volume 1 – Executive Summary. Final Report, June 2017. Retrieved from: 
http://www.regional.niagara.on.ca/2041/pdf/msp-volume1.pdf

Government of British Columbia (2017). Living Water Smart. Retrieved from: 
http://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-planning-
strategies/living-water-smart

Government of Canada (2016). Pan-Canadian Framework on Clean Growth and 
Climate Change. Retrieved from 
https://www.canada.ca/content/dam/themes/environment/documents/weather1/2017011
3-1-en.pdf

Government of Canada (2017). The Pan-Canadian Framework on Clean Growth and 
Climate Change. Retrieved from 

http://www.ec.gc.ca/nature/E33B007C-5C69-4980-8F7B-3AD02B030D8C/894_How_much_habitat_is_enough_E_WEB_05.pdf
https://www.ontario.ca/laws/statute/90e18#BK40
https://cfpub.epa.gov/watertrain/pdf/modules/monitoring.pdf
https://www.ontario.ca/laws/statute/10f18
http://www.rethinkingwater.ca/_Library/docs/FBC_WaterGuide_FINAL.pdf
https://www.stateofthebay.ca/download/Background-Report/GBBR_State%20of%20the%20Bay_Background%20Report.pdf
https://www.stateofthebay.ca/download/State-of-the-Bay-report/State_of_the_Bay_Report_final.pdf
http://www.regional.niagara.on.ca/2041/pdf/msp-volume1.pdf
http://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-planning-strategies/living-water-smart
https://www.canada.ca/content/dam/themes/environment/documents/weather1/20170113-1-en.pdf


February 2018 Page 136 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-
framework.html

Government of Ontario (2017). Class EA for municipal infrastructure. 
https://www.ontario.ca/page/class-ea-municipal-infrastructure-projects

Government of Ontario. (2015). Canada Ontario Great Lakes agreement. 
https://www.ontario.ca/page/canada-ontario-great-lakes-agreement#section-1

Grand River Conservation Authority [GRCA] (2014) Grand River Watershed Water 
Management Plan. Cambridge, ON. Accessed June 2017: 
https://www.grandriver.ca/en/our-
watershed/resources/Documents/WMP/Water_WMP_Plan_Complete.pdf

Great Lake Protection Act, 2015. 
http://ontla.on.ca/web/bills/bills_detail.do?locale=en&Intranet=&BillID=3115 

Great Lakes Water Quality Agreement, 2012. https://www.ec.gc.ca/grandslacs-
greatlakes/default.asp?lang=En&n=A1C62826-1

Greenbelt Plan, 2017. http://www.mah.gov.on.ca/AssetFactory.aspx?did=18549

Greenland International Consulting Ltd (2017). Evaluating Climate Change Impacts on 
Policy Effectiveness in Achieving Nutrient Reductions: Thames River Case Study. Final 
Technical Report. Prepared for Environment and Climate Change Canada. 

Growth Plan for Northern Ontario, 2011. 
https://www.placestogrow.ca/index.php?option=com_content&task=view&id=53

Growth Plan for the Greater Golden Horseshoe, 2017. 
http://placestogrow.ca/images/pdfs/ggh2017/en/growth%20plan%20%282017%29.pdf

GSP Group Inc. (2010). Grand River, Long Point Region, Catfish Creek and Kettle 
Creek Watershed Areas: Update to Population Forecast. Accessed 2017 Nov. from: 
https://www.grandriver.ca/en/our-
watershed/resources/Documents/Water_Supplies_Population_2010.pdf

Harris, M., Dupuis, T., Guignion, D., & MacFarlane, R. (2012). Technical Manual for 
Watershed Management on PEI. Retrieved from: 
http://peiwatershedalliance.org/web/?page_id=323

Healthy Land and Water (2016a). 2016 Report Card. Retrieved from: 
http://hlw.org.au/reportcard/#/overview/2016/condition

Healthy Land and Water (2016b). Report Card Methods. Retrieved from: 
http://hlw.org.au/report-card/report-card-methods

Healthy Land and Water (2017a). Healthy Land and Water. Retrieved from: 
http://hlw.org.au

https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework.html
https://www.ontario.ca/page/class-ea-municipal-infrastructure-projects
https://www.ontario.ca/page/canada-ontario-great-lakes-agreement#section-1
https://www.grandriver.ca/en/our-watershed/resources/Documents/WMP/Water_WMP_Plan_Complete.pdf
http://ontla.on.ca/web/bills/bills_detail.do?locale=en&Intranet=&BillID=3115
https://www.ec.gc.ca/grandslacs-greatlakes/default.asp?lang=En&n=A1C62826-1
http://www.mah.gov.on.ca/AssetFactory.aspx?did=18549
https://www.placestogrow.ca/index.php?option=com_content&task=view&id=53
http://placestogrow.ca/images/pdfs/ggh2017/en/growth%20plan%20%282017%29.pdf
https://www.grandriver.ca/en/our-watershed/resources/Documents/Water_Supplies_Population_2010.pdf
http://peiwatershedalliance.org/web/?page_id=323
http://hlw.org.au/reportcard/#/overview/2016/condition
http://hlw.org.au/report-card/report-card-methods
http://hlw.org.au/


February 2018 Page 137 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Healthy Land and Water (2017b). Monitoring Program. Retrieved from: 
http://hlw.org.au/report-card/monitoring-program

Holling, C.S. (2001). Understanding the Complexity of Economic, Ecological, and Social 
Systems. Ecosystems, Vol. 4 (5), pp. 390-405. 
http://www.tsa.gov/assets/pdf/PanarchyorComplexity.pdf

Hull & Associates, Inc. and BluMetric Environmental Inc. (2016). Evaluating Watershed 
Management Plans – Nutrient Management Approaches in the Lake Erie Basin and Key 
Locations Outside of the Lake Erie Watershed. 

International Joint Commission ([IJC] (1970). Pollution of Lake Erie, Lake Ontario and 
the international section of the St. Lawrence River. Retrieved from: 
http://scholar.uwindsor.ca/ijcarchive/12

International Joint Commission (2016). Evaluating Watershed Management Plans – 
Nutrient Management Approaches in the Lake Erie Basin and Key Locations Outside of 
the Lake Erie Basin. Prepared by Great Lakes Water Quality Board Legacy Issues 
Working Group. Retrieved from: 
http://ijc.org/files/tinymce/uploaded/WQB/WQB_LakeErieReport_Aug2016.pdf

International Joint Commission [IJC] (1972). Great Lakes Water Quality Agreement 
1972. Retrieved from http://ijc.org/files/publications/C23.pdf

International Joint Commission [IJC] (2012). Great Lakes Water Quality Agreement 
2012. Retrieved from http://ijc.org/files/tinymce/uploaded/GLWQA%202012.pdf

International Joint Commission [IJC] (2012). Great Lakes Water Quality Agreement. 
Retrieved from http://ijc.org/files/tinymce/uploaded/GLWQA%202012.pdf

International Joint Commission [IJC] (2014). A Balanced Diet for Lake Erie: Reducing 
Phosphorus Loadings and Harmful Algal Blooms. Report of the Lake Erie Ecosystem 
Priority. Retrieved from: 
http://www.ijc.org/files/publications/2014%20IJC%20LEEP%20REPORT.pdf

Jones, N.E. & Schmidt, B. 2017. Aquatic ecosystem classification system for Ontario’s 
rivers and streams. Ontario Ministry of Natural Resources and Forestry, Science and 
Research Branch, Peterborough, ON. Science and Research Technical Note TN-04. 19 
p. 

Joosse, P. J., & Baker, D. B. (2011). Context for re-evaluating agricultural source 
phosphorus loadings to the Great Lakes. Canadian Journal of Soil Science, 91, 317–
327. doi:10.4141/ cjss10005Kane, Conroy, Richards, Baker, & Culver, 2014;  

Kay,J, Schneider, E.D, 1994. "Embracing Complexity, The Challenge of the Ecosystem 
Approach", Alternatives Vol 20 No.3 pp.32- 38 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.134.6177&rep=rep1&type=pdf

http://hlw.org.au/report-card/monitoring-program
http://www.tsa.gov/assets/pdf/PanarchyorComplexity.pdf
http://scholar.uwindsor.ca/ijcarchive/12
http://ijc.org/files/tinymce/uploaded/WQB/WQB_LakeErieReport_Aug2016.pdf
http://ijc.org/files/publications/C23.pdf
http://ijc.org/files/tinymce/uploaded/GLWQA%202012.pdf
http://ijc.org/files/tinymce/uploaded/GLWQA%202012.pdf
http://www.ijc.org/files/publications/2014%20IJC%20LEEP%20REPORT.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.134.6177&rep=rep1&type=pdf


February 2018 Page 138 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Lake Simcoe Protection Act, 2009. https://www.ontario.ca/laws/statute/08l23

Lake Simcoe Region Conservation Authority [LSRCA] (2009). Lake Simcoe Protection 
Plan  

Lake Simcoe Region Conservation Authority [LSRCA] (2012). Barrie Creeks, Lovers 
Creek, and Hewitt's Creek Subwatershed Plan 

Lake Simcoe Region Conservation Authority [LSRCA] (2012). Beaver River 
Subwatershed Plan. 

Lake Simcoe Region Conservation Authority [LSRCA] (2012a). Barrie Creeks, Lovers 
Creek and Hewitt’s Creek subwatershed plan.  

Lake Simcoe Region Conservation Authority [LSRCA] (2014). Protecting Water 
Quantity: Water Budgets and Source Water Protection. Retrieved from 
http://www.ourwatershed.ca/assets/downloads/implementation/water_budgets.pdf

Lake Simcoe Region Conservation Authority [LSRCA] (2017). Georgina, Fox, and 
Snake Islands Subwatershed Plan. Retrieved from: 
http://www.lsrca.on.ca/Shared%20Documents/reports/Georgina_Fox_Snake_Islands_S
ubwatershed_Plan_2017.pdf

Lake Simcoe Region Conservation Authority [LSRCA] (2017). Phosphorus Offsetting 
Policy. Accessed 2017 Nov. from: 
http://www.lsrca.on.ca/Shared%20Documents/Phosphorus_Offsetting_Policy.pdf

Lemmen, D.S.,Warren, F.J., Lacroix, J., and Bush, E. (2008). From Impacts to 
Adaptation: Canada in a Changing Climate 2007. Government of Canada. 

Loucks, D. P., van Beek, E., Stedinger, J. R., Dijkman, J. P. M., & Villars, M. T. (2005). 
Water resources systems planning and management: An introduction to methods, 
models and applications. Paris: UNESCO.  

McKenzie-Mohr, D. and W. Smith (1999). Fostering Sustainable Behavior: an 
introduction to Community-Based Social Marketing.  

Ministry of Environment & Climate Change [MOECC] (2015). Ontario’s Climate Change 
Strategy. https://dr6j45jk9xcmk.cloudfront.net/documents/4928/climate-change-strategy-
en.pdf

Ministry of Environment & Climate Change [MOECC] (2016a). Ontario’s Climate 
Change Action Plan 2016-2020. Retrieved from: 
http://www.applications.ene.gov.on.ca/ccap/products/CCAP_ENGLISH.pdf

Ministry of Environment & Climate Change [MOECC] (2016c). Guide: Consideration of 
climate change in environmental assessment in Ontario. 
http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2016/012-
5806%20english.pdf

https://www.ontario.ca/laws/statute/08l23
http://www.ourwatershed.ca/assets/downloads/implementation/water_budgets.pdf
http://www.lsrca.on.ca/Shared%20Documents/reports/Georgina_Fox_Snake_Islands_Subwatershed_Plan_2017.pdf
http://www.lsrca.on.ca/Shared%20Documents/Phosphorus_Offsetting_Policy.pdf
https://dr6j45jk9xcmk.cloudfront.net/documents/4928/climate-change-strategy-en.pdf
http://www.applications.ene.gov.on.ca/ccap/products/CCAP_ENGLISH.pdf
http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2016/012-5806%20english.pdf


February 2018 Page 139 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Ministry of Environment & Climate Change [MOECC] (2016d). Ontario’s Great Lakes 
Strategy. https://www.ontario.ca/page/ontarios-great-lakes-strategy  

Ministry of Environment & Climate Change [MOECC] (2017b). 2017 Technical Rules 
under the Clean Water Act https://www.ontario.ca/page/2017-technical-rules-under-
clean-water-act

Ministry of Environment & Climate Change [MOECC], Ministry of Natural Resources & 
Forestry [MNRF], & Ministry of Municipal Affairs & Housing [MMAH] (2010). The 
Lakeshore Capacity Assessment Handbook: Protecting Water Quality in Inland Lakes 
on Ontario’s Precambrian Shield. https://www.ontario.ca/document/lakeshore-capacity-
assessment-handbook-protecting-water-quality-inland-lakes-ontarios-precambrian

Ministry of Environment & Climate Change [MOECC]. (2016). Water and Energy 
Conservation Guidance Manual for Sewage Works. Retrieved from 
https://www.ontario.ca/document/water-and-energy-conservation-guidance-manual-
sewage-works-0

Ministry of Environment & Energy [MOEE] & Ministry of Natural Resources [MNR] 
(1993). Integrating Water Management Objectives into Municipal Planning Documents. 
Subwatershed Planning. Retrieved from: 
https://archive.org/details/integratingwater00ontauoft

Ministry of Environment & Energy [MOEE] & Ministry of Natural Resources [MNR] 
(1993). Water Management on Watershed Basis. Retrieved from: 
http://agrienvarchive.ca/download/water_manage_watershed_1993.pdf 
https://archive.org/stream/watermanagemento00ontauoft/watermanagemento00ontauoft
_djvu.txt

Ministry of Environment & Energy [MOEE] (1994). Policies, Guidelines, Provincial Water 
Quality Objectives of the ministry of Environment and Energy. Retrieved from: 
http://agrienvarchive.ca/download/water_qual_object94.pdf

Ministry of Environment & Energy [MOEE] (1994a). Deriving receiving-water based, 
point source effluent requirements for Ontario waters. Procedure B-1-5. 

Ministry of Environment & Energy [MOEE] (1994a). Water Management: Policies, 
Guidelines, Provincial Water Quality Objectives. Retrieved from 

https://www.ontario.ca/page/ontarios-great-lakes-strategy
https://www.ontario.ca/page/2017-technical-rules-under-clean-water-act
https://www.ontario.ca/document/lakeshore-capacity-assessment-handbook-protecting-water-quality-inland-lakes-ontarios-precambrian
https://www.ontario.ca/document/water-and-energy-conservation-guidance-manual-sewage-works-0
https://archive.org/details/integratingwater00ontauoft
https://archive.org/stream/watermanagemento00ontauoft/watermanagemento00ontauoft_djvu.txt
http://agrienvarchive.ca/download/water_qual_object94.pdf


February 2018 Page 140 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

https://www.ontario.ca/page/water-management-policies-guidelines-provincial-water-
quality-objectives

Ministry of Environment & Energy [MOEE] (1994b). B-1-5 Deriving Receiving Water 
Based Point Source Effluent Requirements for Ontario Waters. Accessed 2017 Aug. 
from: https://www.ontario.ca/page/b-1-5-deriving-receiving-water-based-point-source-
effluent-requirements-ontario-waters#section-4

Ministry of Environment & Energy [MOEE] (1994b). Water management policies 
guidelines provincial water quality objectives.  

Ministry of Environment [MOE] (2003). Stormwater Management Planning and Design 
Criteria. Toronto, Ontario: Queen’s Printer for Ontario.  

Ministry of Environment [MOE] (2005). Permit to take water (PTTW) manual. Toronto, 
Ontario: Queen’s Printer for Ontario. 

Ministry of Environment [MOE] (2008). Design Guidelines for Drinking Water Systems. 
Retrieved from: https://www.ontario.ca/document/design-guidelines-drinking-water-
systems-0

Ministry of Environment [MOE] (2009). The Lake Simcoe Protection Plan. Retrieved 
from https://www.ontario.ca/page/lake-simcoe-protection-plan

Ministry of Environment [MOE] (2013). Climate Change and Ontario’s Water Resources. 
Retrieved from http://files.ontario.ca/environment-and-energy/aquatics-
climate/stdprod_109241.pdf\

Ministry of Environment [MOE] (2014). Climate Ready: Adaptation Strategy and Action 
Plan. Retrieved from: https://www.ontario.ca/document/climate-ready-adaptation-
strategy-and-action-plan-2011-2014-0

Ministry of Environment [MOE] (2015). Ontario’s Climate Change Strategy. 
https://dr6j45jk9xcmk.cloudfront.net/documents/4928/climate-change-strategy-en.pdf

Ministry of Environment [MOE], Ministry of Natural Resources [MNR], & Ministry of 
Municipal Affairs & Housing [MMAH] (2010). The Lakeshore Capacity Assessment 
Handbook: Protecting Water Quality in Inland Lakes on Ontario’s Precambrian Shield. 
https://www.ontario.ca/document/lakeshore-capacity-assessment-handbook-protecting-
water-quality-inland-lakes-ontarios-precambrian

Ministry of Municipal Affairs & Housing [MMAH] (2014) Performance indicators for the 
Growth Plan for the Greater Golden Horseshoe, 2006. Retrieved from 
http://www.mah.gov.on.ca/AssetFactory.aspx?did=10849

Ministry of Municipal Affairs & Housing [MMAH], Ministry of Environment [MOE], 
Ministry of Natural Resources [MNR] (2007). Oak Ridges Moraine Conservation Plan 

https://www.ontario.ca/page/water-management-policies-guidelines-provincial-water-quality-objectives
https://www.ontario.ca/page/b-1-5-deriving-receiving-water-based-point-source-effluent-requirements-ontario-waters#section-4
https://www.ontario.ca/document/design-guidelines-drinking-water-systems-0
https://www.ontario.ca/page/lake-simcoe-protection-plan
http://files.ontario.ca/environment-and-energy/aquatics-climate/stdprod_109241.pdf/
https://www.ontario.ca/document/climate-ready-adaptation-strategy-and-action-plan-2011-2014-0
https://dr6j45jk9xcmk.cloudfront.net/documents/4928/climate-change-strategy-en.pdf
https://www.ontario.ca/document/lakeshore-capacity-assessment-handbook-protecting-water-quality-inland-lakes-ontarios-precambrian
http://www.mah.gov.on.ca/AssetFactory.aspx?did=10849


February 2018 Page 141 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Technical Paper Series. Paper #13 Subwatersheds – Impervious Surfaces. Retrieved 
from: http://www.mah.gov.on.ca/AssetFactory.aspx?did=4899

Ministry of Municipal Affairs & Housing [MMAH], Ministry of Environment [MOE], 
Ministry of Natural Resources [MNR] (2007). Oak Ridges Moraine Conservation Plan 
Technical Paper Series. Paper #1 Identification of Key Natural Heritage Features. 
Retrieved from: http://www.mah.gov.on.ca/AssetFactory.aspx?did=4886

Ministry of Municipal Affairs & Housing [MMAH], Ministry of Environment [MOE], 
Ministry of Natural Resources [MNR] (2007). Oak Ridges Moraine Conservation Plan 
Technical Paper Series. Paper #9 Watershed Plans. Retrieved from: 
http://www.mah.gov.on.ca/AssetFactory.aspx?did=4896

Ministry of Municipal Affairs & Housing [MMAH], Ministry of Environment [MOE], 
Ministry of Natural Resources [MNR] (2007). Oak Ridges Moraine Conservation Plan 
Technical Paper Series. Paper #3 Supporting Connectivity. Retrieved from: 
http://www.mah.gov.on.ca/AssetFactory.aspx?did=4888

Ministry of Municipal Affairs and Housing [MMAH]. (2007). Oak Ridges Moraine 
Conservation Plan – Technical Paper Series: 11 - Water Conservation Plans [PDF]. 
Queen's Printer for Ontario, 2008-2017. 

Ministry of Natural Resources & Forestry [MNRF] (2014). Ontario Flow Assessment 
Tool. Retrieved from: 
http://www.gisapplication.lrc.gov.on.ca/OFAT/Index.html?site=OFAT&viewer=OFAT&loc
ale=en-US

Ministry of Natural Resources & Forestry [MNRF] (2015a). Far North land use strategy: 
A draft. http://apps.mnr.gov.on.ca/public/files/er/draft-far-north-strategy-2015-09-29.pdf

Ministry of Natural Resources & Forestry [MNRF] (2015b). Wetland conservation in 
Ontario: A discussion paper. 
http://apps.mnr.gov.on.ca/public/files/er/wetlandsdiscussionpaper_en.pdf

Ministry of Natural Resources & Forestry [MNRF] (2016). Draft: A wetlands 
conservation strategy for Ontario 2016-2030. 
http://apps.mnr.gov.on.ca/public/files/er/wetland-conservation-strategy.pdf

Ministry of Natural Resources & Forestry [MNRF] (2017). Conserving Our Future: A 
Modernized Conservation Authorities Act. Retrieved from: 
http://apps.mnr.gov.on.ca/public/files/er/mnrf-17-044-conserving-our-future-en.pdf

Ministry of Natural Resources & Forestry [MNRF] (2017). Development of the Proposed 
Natural Heritage System for the Growth Plan for the Greater Golden Horseshoe 
Summary of Criteria and Methods. Retrieved from: 
http://apps.mnr.gov.on.ca/public/files/er/growth-plan-regional-nhs-mapping-
summary.pdf

http://www.mah.gov.on.ca/AssetFactory.aspx?did=4899
http://www.mah.gov.on.ca/AssetFactory.aspx?did=4886
http://www.mah.gov.on.ca/AssetFactory.aspx?did=4896
http://www.mah.gov.on.ca/AssetFactory.aspx?did=4888
http://www.gisapplication.lrc.gov.on.ca/OFAT/Index.html?site=OFAT&viewer=OFAT&locale=en-US
http://apps.mnr.gov.on.ca/public/files/er/draft-far-north-strategy-2015-09-29.pdf
http://apps.mnr.gov.on.ca/public/files/er/wetlandsdiscussionpaper_en.pdf
http://apps.mnr.gov.on.ca/public/files/er/wetland-conservation-strategy.pdf
http://apps.mnr.gov.on.ca/public/files/er/mnrf-17-044-conserving-our-future-en.pdf
http://apps.mnr.gov.on.ca/public/files/er/growth-plan-regional-nhs-mapping-summary.pdf


February 2018 Page 142 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Ministry of Natural Resources [MNR] (2000). Significant wildlife habitat technical guide. 
https://www.ontario.ca/document/guide-significant-wildlife-habitat

Ministry of Natural Resources [MNR] (2002). Ontario Wetland Evaluation System, 2013. 
Third Edition. Toronto: Queen’s Printer for Ontario. 294 pp.  

Ministry of Natural Resources [MNR] (2009). Guidelines for Getting Started with MNR’s 
Arc Hydro Quaternary Watershed Sessions. WRIP InfoSheet. Retrieved from: 
https://uwaterloo.ca/library/geospatial/sites/ca.library.geospatial/files/uploads/files/hydro
_quaternary_watershed_user_guide.pdf

Ministry of Natural Resources [MNR] (2010). Natural heritage reference manual for 
natural heritage policies o the Provincial Policy Statement, 2005. Second edition. 
Toronto: Queen’s Printer for Ontario. 

Ministry of Natural Resources [MNR] (2013). Taking a broader landscape approach: A 
policy framework for modernizing Ontario’s approach to natural resource management. 

Ministry of Natural Resources [MNR] (2013). Updated Ontario Wetland Evaluation 
System (OWES) Manuals Retrieved from 
http://www.ontariocanada.com/registry/view.do?postingId=8403

Ministry of Natural Resources [MNR] March 2010. Natural Heritage Reference Manual 
for Natural Heritage Policies of the Provincial Policy Statement, 2005. Second Edition. 
Toronto: Queen’s Printer for Ontario. 248 pp. 

Ministry of Natural Resources [MNR], Ontario Power Generation, Orillia Power 
Generation Corporation, Bracebridge Generation Ltd., & Algonquin Power Fund Inc. 
(n.d.) Muskoka River Water Management Plan Final Report. Prepared by Acres 
International Inc. Retrieved from: http://www.muskokawaterweb.ca/water-101/water-
quantity/mrwmp

Moudrak, N. & Feltmate, B. (2017). Preventing Disaster Before It Strikes: Developing a 
Canadian Standard for New Flood Resilient Residential Communities, p. 14. Retrieved 
from http://www.intactcentreclimateadaptation.ca/wp-
content/uploads/2017/09/Preventing-Disaster-Before-It-Strikes.pdf

Municipal Engineers Association (2014). Municipal Class Environmental Assessment 
September 2014 Proposed amendments. 
http://www.downloads.ene.gov.on.ca/files/eaab/mea_class_PropAmend_2014.pdf

Municipal Engineers Association (2015a). Municipal Class Environmental Assessment 
Manual. http://www.municipalclassea.ca/manual/

Municipal Engineers Association (2015b). Municipal Class Environmental Assessment 
March 2015 Proposed amendments. 
http://www.municipalclassea.ca/files/Amendments/2015-10-
20%20Final%20MEA%20Amendments.pdf

https://www.ontario.ca/document/guide-significant-wildlife-habitat
https://uwaterloo.ca/library/geospatial/sites/ca.library.geospatial/files/uploads/files/hydro_quaternary_watershed_user_guide.pdf
http://www.ontariocanada.com/registry/view.do?postingId=8403
http://www.muskokawaterweb.ca/water-101/water-quantity/mrwmp
http://www.intactcentreclimateadaptation.ca/wp-content/uploads/2017/09/Preventing-Disaster-Before-It-Strikes.pdf
http://www.downloads.ene.gov.on.ca/files/eaab/mea_class_PropAmend_2014.pdf
http://www.municipalclassea.ca/manual/
http://www.municipalclassea.ca/files/Amendments/2015-10-20%20Final%20MEA%20Amendments.pdf


February 2018 Page 143 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Muskoka Watershed Council (n.d.). Muskoka Watershed Council. Retrieved from: 
http://www.muskokawatershed.org/

National Cooperative Highway Research Program. (2006). Evaluation of Best 
Management Practices for Highway Runoff Control. NCHRP Report 565. Retrieved from 
http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_565.pdf

National Guide to Sustainable Municipal Infrastructure. (2005).  Stormwater 
Management Planning: A Best Practice by the National Guide to Sustainable Municipal 
Infrastructure. Retrieved from: 
https://fcm.ca/Documents/reports/Infraguide/Stormwater_Management_Planning_EN.pd
f

Natural Resources Canada (2014). Canada in a Changing Climate. Chapter 8: Water 
and Transportation Infrastructure; in: Canada in a Changing Climate: Sector 
Perspectives on Impacts and Adaptation. Government of Canada: Ottawa, ON. 
Retrieved from: http://www.nrcan.gc.ca/environment/resources/publications/impacts-
adaptation/reports/assessments/2014/16309

Natural Resources Canada (2017). Impacts and adaptation: Equipping Canadians to 
adapt to climate change. Retrieved from: http://www.nrcan.gc.ca/environment/impacts-
adaptation10761

Niagara Escarpment Plan, 2017. Retrieved from: 
https://escarpment.org/resource/dm/721153202989054200.pdf?n=MNRF_17-
084_Niagara_e_ACCESS_revised2.pdf&inline=yes

Nottawasaga Valley Conservation Authority. (2016). Annual Groundwater Monitoring 
Report – 2015. Retrieved from:  
http://www.nvca.on.ca/Shared%20Documents/NVCA_Annual_Groundwater_Monitoring
_Report_2015_web.pdf

NPCA (2008). Fifteen-Sixteen-Eighteen Mile Creek Watershed Plan. Retrieved from: 
https://npca.ca/sites/default/files/15-16-18_Mile_Creek-Watershed-Plan-nov082.pdf

NPCA (2017). Watershed Plans. Retrieved from: https://npca.ca/watershed-plans

Nürnberg, G. K., LaZerte, B. D., Loh, P. S., & Molot, L. A. (2013). Quantification of 
internal phosphorus load in large, partially polymictic and mesotrophic Lake Simcoe, 
Ontario. Journal of Great Lakes Research, 39, 271–279. doi: 10.1016/j. jglr.2013.03.017 

O. Reg. 169/03: Ontario Drinking Water Quality Standards under Safe Drinking Water 
Act, 2002, S.O. 2002, c. 32 https://www.ontario.ca/laws/regulation/030169

Oak Ridges Moraine Conservation Plan, 2017. Retrieved from: 
http://www.mah.gov.on.ca/AssetFactory.aspx?did=18548

http://www.muskokawatershed.org/
http://onlinepubs.trb.org/Onlinepubs/nchrp/nchrp_rpt_565.pdf
https://fcm.ca/Documents/reports/Infraguide/Stormwater_Management_Planning_EN.pdf
http://www.nrcan.gc.ca/environment/resources/publications/impacts-adaptation/reports/assessments/2014/16309
http://www.nrcan.gc.ca/environment/impacts-adaptation10761
https://escarpment.org/resource/dm/721153202989054200.pdf?n=MNRF_17-084_Niagara_e_ACCESS_revised2.pdf&inline=yes
http://www.nvca.on.ca/Shared%20Documents/NVCA_Annual_Groundwater_Monitoring_Report_2015_web.pdf
https://npca.ca/sites/default/files/15-16-18_Mile_Creek-Watershed-Plan-nov082.pdf
https://npca.ca/watershed-plans
https://www.ontario.ca/laws/regulation/030169
http://www.mah.gov.on.ca/AssetFactory.aspx?did=18548


February 2018 Page 144 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Ogilvie, Ogilvie & Company and Anthony Usher Planning Consultant (2005). Watershed 
Planning from Recommendations to Municipal Policies: A Guidance Document. Interim 
Report April 2005. Prepared for the York, Peel, Durham, Toronto Groundwater Study & 
Conservation Authorities Moraine Coalition. Retrieved from: 
http://www.trca.on.ca/dotAsset/25416.pdf

Olsson, P. & Berkes, F. (2004). Adaptive Co-management for Building Resilience in 
Social-Ecological Systems. Environmental Management, 34(1): pp.75-90. DOI: 
10.1007/s00267-003-0101-7  

Ontario Biodiversity Council (2011). Ontario’s Biodiversity Strategy 2011. 
http://ontariobiodiversitycouncil.ca/wp-content/uploads/Ontarios-Biodiversity-Strategy-
2011-accessible.pdf

Ontario Centre for Climate Impacts and Adaptation Resources (2015). Climate Change 
Impacts & Adaptation in Ontario: Water and Transportation Infrastructure. Retrieved 
from 
http://www.climateontario.ca/doc/RACII/National_Assessment_Syntheses/SummaryShe
ets/Chapter8-Water_and_Transportation_Infrastructure.pdf

Ontario Indigenous Women’s Water Commission (2014a) Water Commission Toolkit: 
Aboriginal Women, Water and Rights, p.7. 

Ontario Indigenous Women’s Water Commission (2014b) Water Commission Toolkit: 
Water Rights, p.10. 

Ontario Nature (n.d.) Citizen science. https://www.ontarionature.org/directory-of-citizen-
science/home.php

Pahl-Wostl, C. Sendzimir, J., Jeffrey, P., Aerts. J., Berkamp, G. and Cross, K. (2005) 
Managing Change toward Adaptive Water Management through Social Learning, 
Ecology and Society 12(2):30. http://www.ecologyandsociety.org/vol12/iss2/art30/

Parks Canada (2014). Rouge National Urban Park Management Plan. Draft. Retrieved 
from: https://www.pc.gc.ca/en/pn-
np/on/rouge/info/~/media/028EC69FE3264676AD660595012FED36.ashx

POLIS (2017). About Us. POLIS Project on Ecological Governance Water Sustainability 
Project. Retrieved from: http://poliswaterproject.org/about/

POLIS (n.d.) Polis Water Sustainability Project. Retrieved from: 
https://poliswaterproject.org/

Pollock, R.M. & Whitlaw, G.S. (2005). Community based social marketing in support of 
local sustainability. Local Environment, 10(3): pp.211-228. 

Provincial Policy Statement, 2014. Retrieved from: 
http://www.mah.gov.on.ca/AssetFactory.aspx?did=10463

http://www.trca.on.ca/dotAsset/25416.pdf
http://ontariobiodiversitycouncil.ca/wp-content/uploads/Ontarios-Biodiversity-Strategy-2011-accessible.pdf
http://www.climateontario.ca/doc/RACII/National_Assessment_Syntheses/SummarySheets/Chapter8-Water_and_Transportation_Infrastructure.pdf
https://www.ontarionature.org/directory-of-citizen-science/home.php
http://www.ecologyandsociety.org/vol12/iss2/art30/
https://www.pc.gc.ca/en/pn-np/on/rouge/info/~/media/028EC69FE3264676AD660595012FED36.ashx
http://poliswaterproject.org/about/
https://poliswaterproject.org/
http://www.mah.gov.on.ca/AssetFactory.aspx?did=10463


February 2018 Page 145 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Public Infrastructure Engineering Vulnerability Committee. (ND). PIEVC Engineering 
Protocol. Retrieved from https://pievc.ca/protocol

Richards, R. P., Baker, D. B., Crumrine, J. P., & Stearns, A. M. (2010). Unusually large 
loads in 2007 from the Maumee and Sandusky Rivers, tributaries to Lake Erie. Journal 
of Soil and Water Conservation, 65, 450–462. doi:10.2489/jswc.65.6.450Michalak, A. 
M., Anderson, E. J., Beletsky, D., Boland, S., Bosch, N. S., Bridgeman, T. B., … 
Zagorski, M. A. (2013). Recordsetting algal bloom in Lake Erie caused by agricultural 
and meteorological trends consistent with expected future conditions. Proceedings of 
the National Academy of Sciences, 110, 6448–6452. doi: 
10.1073/pnas.1216006110Nürnberg, LaZerte, Loh, & Molot, 2013 

Saskatchewan Water Security Agency (2012). 25-year Saskatchewan Water Security 
Plan. Retrieved from: 
https://www.wsask.ca/Global/About%20WSA/25%20Year%20Water%20Security%20Pl
an/WSA_25YearReportweb.pdf

Scavia, D., Allan, J. D., Arend, K. K., Bartell, S., Beletsky, D., Bosch, N. S., … Zhou, Y. 
(2014). Assessing and addressing the re-eutrophication of Lake Erie: Central basin 
hypoxia. Journal of Great Lakes Research, 40, 226–246. doi:10.1016/j. jglr.2014.02.004 

Schindler, D. W., Carpenter, S. R., Chapra, S. C., Hecky, R. E., & Orihel, D. M. (2016). 
Reducing phosphorus to curb lake eutrophication is a success. Environmental Science 
& Technology, 50, 8923-8929. doi: 10.1021/acs.est.6b02204. 

Seibert, J., & McDonnell, J. J. (2002). On the dialog between experimentalist and 
modeler in catchment hydrology: Use of soft data for multicriteria model calibration. 
Water Resources Research, 38(11), 1-14. doi:10.1029/2001WR000978. In: Canadian 
Water Network (2017). Nutrient Management: Research Insights for Decision-Makers. 

Seibert, J., & McDonnell, J. J. (2002). On the dialog between experimentalist and 
modeler in catchment hydrology: Use of soft data for multicriteria model calibration. 
Water Resources Research, 38(11), 1-14. doi:10.1029/2001WR000978 

Shrubsole, Walters, Veale, & Mitchell (2017). Integrated Water Resources Management 
in Canada: The experience of watershed agencies. International Journal of Water 
Resources Development, 33:3, 349-359, DOI: 10.1080/07900627.2016.1244048 

Simonovic, S.P., Shardong, A., Sandink, D., Roshan, S. (2016). A web-based tool for 
the development of Intensity Duration Frequency curves under changing climate. 
Elsevier, 81, 136-153. Retrieved from 
http://www.slobodansimonovic.com/papers/J198.pdf

Soranno, P.A., Cheruvelil, K.S., Wagner, T., Webster, K.E., Bremigan, M.T. (2015). 
Effects of land use on lake nutrients: The importance of scale, hydrologic connectivity, 
and region. PLoS ONE 10(8): e0135454. https://doi.org/10.1371/journal.pone.0135454

https://pievc.ca/protocol
https://www.wsask.ca/Global/About%20WSA/25%20Year%20Water%20Security%20Plan/WSA_25YearReportweb.pdf
http://www.slobodansimonovic.com/papers/J198.pdf


February 2018 Page 146 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

South Georgian Bay Lake Simcoe Source Protection Committee [SGBLS SPC] (2012). 
South Georgian Bay-Lake Simcoe Source Protection Plan (Lake Simcoe & 
Couchiching/Black River, Nottawasaga, Severn Sound). 

Squires, A.J. & Dube, M. (2013). Development of an effects-based approach for 
watershed scale aquatic cumulative effects assessment. Integrated Environmental 
Assessment and Management, 9(3): pp. 380-391. DOI: 10.1002/ieam.1352 

SSEA (2009). Severn Sound Sustainability Plan. Retrieved from: 
http://www.severnsound.ca/Shared%20Documents/Reports/Severn_Sound_Sustainabili
ty_Plan_2009.pdf

Team Green Analytics. (2015). The Economic Impacts of the Weather Effects of 
Climate Change on Communities (Rep.). Retrieved 
http://assets.ibc.ca/Documents/Studies/IBC-The-Economic-Impacts.pdf

Toronto and Region Conservation Authority [TRCA]. (n.d.). Water Balance. Retrieved 
October 30, 2017, from https://trca.ca/conservation/greenspace-management/water-
balance/

Totten Sims Hubicki Associates (2001). Stormwater Pollution Prevention Handbook. 

TRCA (2008). Humber River Watershed Plan. Retrieved from: 
http://www.trca.on.ca/dotAsset/196564.pdf

TRCA (2013a). Rouge River Watershed Plan. Retrieved from: 
http://trca.on.ca/dotAsset/37800.pdf

TRCA (2013b). Rouge River Watershed Report Card 2013. Retrieved from: 
https://trca.ca/wp-
content/uploads/2016/04/2173_WatershedReportCards_Rouge_rev11_forWeb.pdf

U.S. Environmental Protection Agency [USEPA] (2008). Handbook for developing 
watershed plans to restore and protect our waters. Retrieved from: 
https://www.epa.gov/sites/production/files/2015-
09/documents/2008_04_18_nps_watershed_handbook_handbook-2.pdf

U.S. Environmental Protection Agency [USEPA] (2008). Overview of Watershed 
Monitoring. Retrieved from https://cfpub.epa.gov/watertrain/pdf/modules/monitoring.pdf

U.S. Environmental Protection Agency [USEPA] (2017). Online training in watershed 
management. Retrieved from: https://www.epa.gov/watershedacademy/online-training-
watershed-management#themes

U.S. Environmental Protection Agency [USEPA] (n.d.) Watershed plan builder. 
Retrieved from: https://www.epa.gov/waterdata/watershed-plan-builder

U.S. Geological Survey [USGS] (2016). Groundwater Techniques, Methods and 
Models. Retrieved: https://water.usgs.gov/ogw/techniques.html#tm

http://www.severnsound.ca/Shared%20Documents/Reports/Severn_Sound_Sustainability_Plan_2009.pdf
http://assets.ibc.ca/Documents/Studies/IBC-The-Economic-Impacts.pdf
https://trca.ca/conservation/greenspace-management/water-balance/
http://www.trca.on.ca/dotAsset/196564.pdf
http://trca.on.ca/dotAsset/37800.pdf
https://trca.ca/wp-content/uploads/2016/04/2173_WatershedReportCards_Rouge_rev11_forWeb.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/2008_04_18_nps_watershed_handbook_handbook-2.pdf
https://cfpub.epa.gov/watertrain/pdf/modules/monitoring.pdf
https://www.epa.gov/watershedacademy/online-training-watershed-management#themes
https://www.epa.gov/waterdata/watershed-plan-builder
https://water.usgs.gov/ogw/techniques.html#tm


February 2018 Page 147 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Veale, B & Cooke, S (2016). Implementing integrated water management: illustrations 
from the Grand River watershed. International Journal of Water Resources 
Development, DOI: 10.1080/07900627.2016.1217503 

Veale, B, Cooke, S, Zwiers, G & Neumann, M (2014). The Waterloo Moraine: A 
Watershed Perspective. Canadian Water Resources Journal / Revue canadienne des 
ressources hydriques, 39:2, 181-192, DOI: 10.1080/07011784.2014.914790 

Veale, B. (2003). A Review of Watershed Planning & Management Best Practices, 
Legal Tools, and Next Steps. 

Veale, B. (n.d.). Watershed Management in Ontario Gaining Ground? Building Effective 
Governance for Watershed Management. Draft. 

Vollenweider, R. A. (1976). Advances in defining critical loading levels for phosphorus in 
lake eutrophication. Memorie dell’ Istituto Italiano di Idrobiologia, 33, 53-83. 

Walker, B. H., Gunderson, L.H., Kinzig, A.P., Folke, C., Carpenter, S.R., & Schultz, L. 
(2006). A handful of heuristics and some propositions for understanding resilience in 
social-ecological systems. Ecology and Society 11(1): 13. Retrieved from: 
http://www.ecologyandsociety.org/vol11/iss1/art13/

Walker, B., Holling, C.S., Carpernter, S. R. & Kinzig (2004). Resilience, adaptability, and 
transformability in social -ecological systems. Ecology and Society, 9(2): pp. 5. 
Retrieved from: https://www.ecologyandsociety.org/vol9/iss2/art5/inline.html

Warren, F.J. & Lemmen, D.S. (2014). Synthesis. Canada in a Changing Climate: Sector 
Perspectives on Impacts and Adaptation. Natural Resources Canada: Ottawa, ON. 
Retrieved from 
http://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/earthsciences/pdf/assess/2014/pdf/
Synthesis_Eng.pdf

Washington Department of Ecology (2017). Watershed management. Retrieved from: 
http://www.ecy.wa.gov/watershed/

Water Sustainability Act [SBC 2014] Chapter 15. Retrieved from: 
http://www.bclaws.ca/civix/document/id/complete/statreg/14015

Water Sustainability Project. (2013). Water Conservation Guide for British Columbia. 
Retrieved from https://poliswaterproject.org/polis-research-publication/water-
conservation-guide-british-columbia/

West Coast Environmental Law [WCEL] (2017). Paddling together: Co-governance 
models for regional cumulative effects management. Retrieved from: 
https://www.wcel.org/sites/default/files/publications/2017-06-paddlingtogether-report-
final.pdf

http://www.ecologyandsociety.org/vol11/iss1/art13/
https://www.ecologyandsociety.org/vol9/iss2/art5/inline.html
http://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/earthsciences/pdf/assess/2014/pdf/Synthesis_Eng.pdf
http://www.ecy.wa.gov/watershed/
http://www.bclaws.ca/civix/document/id/complete/statreg/14015
https://poliswaterproject.org/polis-research-publication/water-conservation-guide-british-columbia/
https://www.wcel.org/sites/default/files/publications/2017-06-paddlingtogether-report-final.pdf


February 2018 Page 148 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Wynia, M. (2016). Land use planning in the Ontario mixedwood plains: Use of 
Environment Canada’s habitat guidelines.  



February 2018 Page 149 of 159 

DRAFT WATERSHED PLANNING GUIDANCE 

Abbrev. Term 

Abbreviated Terms 
Abbrev. Term 

BMPs Best Management 
Practices 

CCME Canadian Council of 
Ministers of the 
Environment 

CEA Cumulative Effects 
Assessment 

CEM Cumulative Effects 
Management 

CLOCA Central Lake Ontario 
Conservation Authority 

COA Canada-Ontario 
Agreement 

CVC Credit Valley Conservation 

DSS Decision Support Software 

EA Environmental 
Assessment 

ECCC Environment and Climate 
Change Canada 

ELC Ecological Land 
Classification 

GHG Greenhouse Gas 

GI Green Infrastructure 

GIS Geographic Information 
System 

LIO Land Information Ontario 

LID Low Impact Development 

LSPP Lake Simcoe Protection 
Plan 

MNRF Ministry of Natural 
Resources and Forestry 

MOECC Ministry of the 
Environment and Climate 
Change 

NEP Niagara Escarpment Plan 

NGOs Non-governmental 
organizations 

NHRM Natural Heritage 
Reference Manual 

NHS Natural Heritage System 

OFAT Ontario Flow Assessment 
Tool 

ORMCP Oak Ridges Moraine 
Conservation Plan 

OSAP Ontario Stream 
Assessment Protocol 

OWES Ontario Wetland 
Evaluation System 

PGMN Provincial Groundwater 
Quality Monitoring 
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GLWQA Great Lakes Water Quality 
Agreement 

GRCA Grand River Conservation 
Authority 

HMHE? How Much Habitat is 
Enough? 

HVAs Highly Vulnerable Aquifers 

PPS Provincial Policy 
Statement 

SGRAs Significant Groundwater 
Recharge Areas 

TRCA Toronto and Region 
Conservation Authority 
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Appendix A 
Summary of Requirements by Policy Area 

Plan Watershed Planning Requirements 
PPS A coordinated, integrated approach 

A coordinated, integrated and comprehensive approach should be used 
when dealing with planning matters within municipalities, across lower, 
single and/or upper-tier municipal boundaries, and with other orders of 
government, agencies and boards including: ecosystem, shoreline, 
watershed, and Great Lakes related issues (PPS, 1.2.1). 

Watershed scale planning, cross-jurisdictional impacts, and water 
resource systems 

Planning authorities shall protect, improve or restore the quality and 
quantity of water by  

a) using the watershed as the ecologically meaningful scale for integrated
and long-term planning, which can be a foundation for considering 
cumulative impacts of development;  

b) minimizing potential negative impacts, including cross-jurisdictional and
cross-watershed impacts; and identifying water resource systems. 

c) identifying water resource systems consisting of ground water features,
hydrologic functions, natural heritage features and areas, and surface 
water features including shoreline areas, which are necessary for the 
ecological and hydrological integrity of the watershed; 

d) maintaining linkages and related functions among ground water
features, hydrologic functions, natural heritage features and areas, and 
surface water features including shoreline areas; 

e) implementing necessary restrictions on development and site alteration
to: 

1. protect all municipal drinking water supplies and designated vulnerable
areas; and 

2. protect, improve or restore vulnerable surface and ground water,
sensitive surface water features and sensitive ground water features, and 
their hydrologic functions; 

f) planning for efficient and sustainable use of water resources, through
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practices for water conservation and sustaining water quality; 

g) ensuring consideration of environmental lake capacity, where
applicable; and 

h) ensuring stormwater management practices minimize stormwater
volumes and contaminant loads, and maintain or increase the extent of 
vegetative and pervious surfaces. (PPS, 2.2.1) 

Development and site alteration shall be restricted in or near sensitive 
surface water features and sensitive ground water features such that 
these features and their related hydrologic functions will be protected, 
improved or restored. 

Mitigative measures and/or alternative development approaches may be 
required in order to protect, improve or restore sensitive surface water 
features, sensitive ground water features, and their hydrologic functions 
(PPS 2.2.2). 

Growth 
Plan 

Watershed planning includes: 

• goals, objectives, and direction for water resources, human
activities, land, water, aquatic life, and resources;

• watershed characterization;
• a water budget and conservation plan;
• nutrient loading assessments;
• consideration of climate change impacts and severe weather

events;
• land and water use management objectives and strategies;
• scenario modelling to evaluate the impacts of forecasted growth

and servicing options, and mitigation measures;
• an environmental monitoring plan;
• requirements for the use of environmental best management

practices, programs, and performance measures;
• criteria for evaluating the protection of quality and quantity of water;
• the identification and protection of hydrologic features, areas, and

functions and the inter-relationships between or among them; and
targets for the protection and restoration of riparian areas

A subwatershed plan: 

• reflects and refines the goals, objectives, targets, and assessments
of watershed planning for smaller drainage areas;

• should consider existing development and evaluate impacts of any
potential or proposed land uses and development;

• should identify hydrologic features, areas, linkages, and functions;
• should identify natural features, areas, and related hydrologic
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functions; 
• should provide for protecting, improving, or restoring the quality

and quantity of water within a subwatershed; 
• is based on pre-development monitoring and evaluation
• is integrated with natural heritage protection
• identifies specific criteria, objectives, actions, thresholds, targets,

and best management practices for development, for water and
wastewater servicing, for stormwater management, for managing
and minimizing impacts related to severe weather events, and to
support ecological needs.

Watershed Planning & Subwatershed Plans are required for: 

Stormwater master plans and settlement areas boundary 
expansions 

Settlement area boundary expansions must align with a stormwater 
master plan or equivalent, and watershed planning must demonstrate that 
the proposed expansion will not negatively impact the quality or quantity 
of water. (GPGGH, 2.2.8) 

Planning for infrastructure 

Planning for infrastructure will include evaluations of long-range and 
scenario-based land use planning, will be supported by watershed 
planning, and should involve consideration of the impacts of a changing 
climate. (GPGGH, 3.2.1.2) 

Municipal and private communal water and wastewater systems 

Municipal water, wastewater, and stormwater systems and private 
communal water and wastewater systems will be planned, designed, 
constructed, or expanded in accordance with a comprehensive water or 
wastewater master plan or equivalent, informed by watershed planning. 
(GPGGH, 3.2.6.2) 

Coordinating planning around inland water sources and receiving 
bodies 

Municipalities that share an inland water source or receiving water body 
will co-ordinate their planning for potable water, stormwater, and 
wastewater systems based on watershed planning. (GPGGH, 3.2.6.4) 

Informing stormwater management plans 

Municipalities will develop stormwater master plans or equivalent for 
serviced settlement areas that are informed by watershed planning. 
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(GPGGH, 3.2.7.1) 

Large-scale development, secondary plans, subdivisions, 
condominium, or site plans 

Proposals for large-scale development proceeding by way of a secondary 
plan, plan of subdivision, vacant land plan of condominium or site plan will 
be supported by a stormwater management plan or equivalent, that is 
informed by a subwatershed plan or equivalent. (GPGGH, 3.2.7.2) 

Integrated, long-term planning for water quality and quantity 

Municipalities, partnering with conservation authorities as appropriate, will 
ensure that watershed planning is undertaken to support a 
comprehensive, integrated, and long-term approach to the protection, 
enhancement, or restoration of the quality and quantity of water within a 
watershed. (GPGGH, 4.2.1.1)  

Identifying water resource systems 

Water resource systems will be identified, informed by watershed 
planning and other available information, and the appropriate 
designations and policies will be applied in official plans to provide for the 
long-term protection of key hydrologic features, key hydrologic areas, and 
their functions. (GPGGH, 4.2.1.2)  

Planning for water, wastewater, and stormwater infrastructure, and 
greenfield areas 

Decisions on allocation of growth and planning for water, wastewater, and 
stormwater infrastructure will be informed by applicable watershed 
planning. Planning for designated greenfield areas will be informed by a 
subwatershed plan or equivalent.  (GPGGH, 4.2.1.3)  

Considering the Great Lakes Strategy and agreements 

Municipalities will consider the Great Lakes Strategy, the targets and 
goals of the Great Lakes Protection Act, 2015, and any applicable Great 
Lakes agreements as part of watershed planning and coastal or 
waterfront planning initiatives.  (GPGGH, 4.2.1.4)  

Large-scale development in key hydrologic areas 

Outside of settlement areas, proposals for large-scale development 
proceeding by way of plan of subdivision, vacant land plan of 
condominium or site plan may be permitted within a key hydrologic area 
where it is demonstrated that the hydrologic functions, including the 
quality and quantity of water, of these areas will be protected and, where 
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possible, enhanced or restored through meeting other criteria and 
direction set out in the applicable watershed planning or subwatershed 
plans (GPGGH, 4.2.3.2) 

Infill, redevelopment, and resort development in developed 
shorelines of inland lakes 

Outside of settlement areas, in developed shoreline areas of inland lakes 
that are designated or zoned for concentrations of development as of July 
1, 2017, infill development, redevelopment and resort development is 
permitted, subject to municipal and agency planning and regulatory 
requirements, if the development will, in the case of redevelopment and 
resort development, meet other criteria and direction set out in applicable 
watershed planning and subwatershed plans.  (GPGGH, 4.2.4.5) 

Official plan policies 

Upper- and single-tier municipalities will develop policies in their official 
plans to identify actions that will include recognizing the importance of 
watershed planning for the protection of the quality and quantity of water 
and the identification and protection of hydrologic features and areas. 
(GPGGH, 4.2.10) 

Greenbelt 
Plan 

Watershed Planning & Subwatershed Plans are required for: 

Watershed-scale planning 

In the Protected Countryside, watersheds are the most meaningful scale 
for hydrological planning. Municipalities, partnering with conservation 
authorities as appropriate, shall ensure that watershed planning is 
undertaken to support a comprehensive, integrated and long-term 
approach to the protection, enhancement or restoration of the quality and 
quantity of water within a watershed. (Greenbelt Plan, 3.2.3.2) 

Identification of water resource systems 

Water Resource Systems shall be identified, informed by watershed 
planning and other available information, and the appropriate 
designations and policies shall be applied in official plans to provide for 
the long-term protection of key hydrologic features, key hydrologic 
areas and their functions. (Greenbelt Plan, 3.2.3.3) 

Planning for water, wastewater, and stormwater infrastructure 

Decisions on allocation of growth and planning for water, wastewater, 
and stormwater infrastructure shall be informed by applicable watershed 
planning in accordance with the Growth Plan (Greenbelt Plan, 3.2.3.4) 
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Considering cross-jurisdictional and cross-watershed impacts 

Cross-jurisdictional and cross-watershed impacts need to be considered 
in the development of watershed plans. The development of watershed 
plans and watershed management approaches in the 
Protected Countryside shall be integrated with watershed planning and 
management in the NEP, the ORMCP and the Growth Plan (Greenbelt 
Plan, 3.2.3.5) 

Considering Great Lakes agreements 

Municipalities shall consider the Great Lakes Strategy, the targets and 
goals of the Great Lakes Protection Act, 2015 and any applicable Great 
Lakes agreements as part of watershed planning and coastal or 
waterfront planning initiatives.   (Greenbelt Plan, 3.2.3.6) 

Permitting major development 

Major development may be permitted where it has been demonstrated 
that the hydrologic functions, including groundwater and surface water 
quality and quantity, of these areas shall be protected and, where 
possible, improved or restored through meeting criteria and direction set 
out in the applicable watershed planning or subwatershed plan (Greenbelt 
Plan, 3.2.4.1) 

Connecting ecological systems and scales 

To support the connections between the Greenbelt’s Natural System and 
the local, regional and broader scale natural heritage systems of southern 
Ontario, the federal government, municipalities, conservation authorities, 
other agencies and stakeholders should: undertake watershed planning, 
which integrates supporting ecological systems with those systems 
contained in this Plan; and integrate watershed planning and 
management approaches for lands both within and beyond the Greenbelt, 
taking into consideration the goals and objectives of protecting, improving 
and restoring the Great Lakes (Greenbelt Plan, 3.2.6.1) 

Stormwater management infrastructure and plans 

For stormwater management infrastructure in the Protected Countryside, 
applications for development and site alteration shall be accompanied by 
a stormwater management plan which demonstrates that applicable 
recommendations, standards or targets within a subwatershed plan or 
equivalent and water budgets will be complied with. (Greenbelt, 4.2.3.4) 

Recommendations for renewable resource activities 

For lands in the Protected Countryside, activities related to the use of 
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renewable resources, shall be undertaken in accordance with the 
applicable recommendations, standards or targets of any relevant 
watershed plan or water budget and provincial guidance (Greenbelt Plan, 
4.3.1.2) 

Recommendations for non-renewable resource activities 

For lands in the Protected Countryside, municipalities should ensure that 
all land use activities related to the post-extraction rehabilitation of mineral 
aggregate operations are consistent with any relevant approved source 
protection plan and relevant watershed or subwatershed plan (Greenbelt 
Plan, 4.3.2.11) 

ORMCP A watershed plan shall include, as a minimum: 

• water budget and a water conservation plan as set out in section
25;

• land and water use and management strategies;
• a framework for implementation, which may include more detailed

implementation plans for smaller geographic areas, such as
subwatershed plans, or for specific subject matter, such as
environmental management plans;

• an environmental monitoring plan based on a minimum of five
years of monitoring;

• provisions requiring the use of environmental management
practices and programs, such as programs to prevent pollution,
reduce the use of pesticides and manage the use of road salt;

• criteria for evaluating the protection of water quality and quantity,
hydrological features and functions, including criteria for evaluating
the impacts of proposed development and infrastructure projects
within and outside the Plan Area on water quality and quantity and
on hydrological features and functions;

• an evaluation of the assimilative capacity of the watershed to deal
with sewage from surrounding areas; and

• an assessment of climate change impacts on sewage and water
service systems and stormwater management systems. (ORMCP,
24.3) 

Watershed Plans & Subwatershed Plans are required for: 

Upper and single tier municipalities 

Every upper-tier municipality and single-tier municipality shall have a 
watershed plan that for every watershed whose streams originate within 
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the municipality’s area of jurisdiction (ORMCP 24.1) 

Official plan policies 

The objectives and requirements of each watershed plan shall be 
incorporated into the municipality’s official plan (ORMCP, 24.2) 

Major development 

Major development is prohibited unless the watershed plan for the 
relevant watershed has been completed, and the major development 
conforms with the watershed plan. (ORMCP, 24.4) 

Development in settlement areas and impervious surface cover 
limits 

Except with respect to land in Settlement Areas, all development and site 
alteration with respect to land in a subwatershed are prohibited if they 
would cause the total percentage of the area of the subwatershed that 
has impervious surfaces to exceed 10 per cent any lower percentage 
specified in the applicable watershed plan or subwatershed plan, 
(ORMCP, 27.1) 

Development of infrastructure 

Municipalities shall ensure that the development of new infrastructure or 
the upgrading or extension of existing infrastructure is supported by the 
necessary studies, assessments and documentation such as 
infrastructure master plans, asset management plans, land use and 
financial scenarios, watershed studies and subwatershed plans, 
environmental assessments and other relevant studies. (ORMCP, 42.1.2) 

Sewage and water system plans 

An application for major development shall be accompanied by a sewage 
and water system plan that demonstrates that the project will comply with 
any applicable watershed plan, water budget, water conservation plan, 
water and wastewater master plan or subwatershed plan. (ORMCP, 43.1) 

Stormwater master plans and storm 

Every municipality shall develop stormwater master plans and stormwater 
management plans for Settlement Areas, which shall be based on the 
appropriate watershed scale studies. (ORMCP, 45.0.1 & 45.0.2) 

Stormwater management plans 

A stormwater management plan shall be prepared in accordance with the 
applicable watershed plan, if one exists (ORMCP, 46.3) 
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NEP Watershed Management: 

The analysis, protection, development, operation and maintenance of the 
land, vegetation and water resources of a drainage basin. 

Watershed Plans & Subwatershed Plans inform: 

Growth and development in Minor Urban Centres, Urban Areas, and 
Escarpment Recreation Areas 

Growth and development in [Minor Urban Centres; Urban Areas; 
Escarpment Recreation Areas], which shall be compatible with and 
provide for compliance with the targets, criteria and recommendations of 
applicable water, wastewater and stormwater master plans, approved 
watershed planning and/or subwatershed plan in land use planning. 
(NEP, 1.6.8.9, 1.7.5.9, 1.8.5.9)  

Development Affecting Water Resources 

The objective is to ensure that hydrologic features and functions including 
the quality, quantity and character of groundwater and surface water, at 
the local and watershed level, are protected and where possible 
enhanced. (NEP 2.6) 

LSPP Watershed Plans & Subwatershed Plans are required for: 

Official plan policies consistent with subwatershed evaluations 

Municipal official plans shall be amended to ensure that they are 
consistent with the recommendations of the subwatershed evaluations. 
(LSPP, 8.4-DP) 

Stormwater management plans for major development 

An application for major development shall be accompanied by a 
stormwater management plan, and demonstrates consistency with 
stormwater management master plans, subwatershed evaluations, and 
water budgets. (LSPP, 4.8-DP)  
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