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USING THIS DOCUMENT

The concepts and practical suggestions in this interim document are intended to assist those
undertaking watershed planning in their communities, and to assist in the consistent
application of provincial programs. This guidance is being provided to resource managers,
planners and stakeholders for use over the next two years. During thistime, provincial agencies
will seek ways of effectively applying relevant programs and legidation to the development and
implementation of watershed plans. Provincial participants in the watershed planning process will
monitor how the ideas in these documents are used during the interim period, evaluating the
processes used and the results achieved. Finaly, on the basis of this experience, MOEE, MNR and
MMA will develop optimum methods and processes for applying water management policiesin the
municipa land use planning process.

The suggestions here encourage municipalitiesto work together to address cross-boundary issueson
awatershed basis. This approach is consistent with proposals found in other related documents on
thismatter, including: Draft Report on Planning and Development Reform in Ontario, Commission
on Planning and Development Reform in Ontario; Streamlining Guidelines: The Development
Review Process, Ministry of Municipal Affairs and Ministry of Housing; Growth and Settlement:
Policy Guidelines, Ministry of Municipa Affairs;, Cross-Boundary Issues in South Central Ontario:
A Discussion Paper, Ministry of Municipa Affairs.




EXECUTIVE SUMMARY

During the 1980s, there were growing concerns, on the part of the public and government, about the
natural environment and, therefore, about ecologically sound management of natural resources,
particularly in urbanizing areas. There were some improvements to resource management,
development and engineering design and land use planning, but this was done in arelatively ad hoc
way. It isnow recognized that sound environmental management is important for the economic
health and stability of successful communities.

A generd integrated approach to resource management and land use planning that is endorsed by
everyone involved can promote consistency and efficiency in both these processes. There are, of
course, many environmental benefits of this approach, but economic benefitswill also berealized as
costs for remediation and cleanup strategies are expected to correspondingly decrease. There are
additional economic benefits to Ontario, less directly, of a clean and healthy environment.

Subwatershed plans provide important information to the land use decision-making process for the
use and management of water and land that compatibly integrate natural systems with changing land
uses. Subwatershed plans should reflect the goals of the watershed plan (if there is one), but are
tailored to tributary needs and local issues, and provide detailed guidance on site-specific water
resource planning issues.

Thisdiscussion setsout why, when, and how to prepare subwatershed plans; it isintended for the use
of al who work in the fields of resource management, land use planning and land devel opment, and
for anyone interested in these issues. Its purposeis:

P To promote an ecosystem-based approach to environmental and land use planning at a
subwatershed level.

P To foster early, integrated planning for land use, water management, and environmental
protection and management on a subwatershed basis.

P To assist government and municipal agencies, consultants and the development
industry who may be involved in or working in the context of subwatershed planning.

P To enhance the efficiency and effectiveness of the land use plan preparation and review
process.



1.0 BACKGROUND: THE NEED FOR CHANGE
11 Evolution of Watershed Planning

As watershed plans and programs were completed and endorsed in southern Ontario in the early
1980s, the Master Drainage Plan was promoted and subsequently recognized as the preferred
mechanism for the planning and design of urban drainage systems to minimize impacts of urban
stormwater runoff on receiving watercourses. Although these Master Drainage Plans often
recognized theimportance of meeting broader environmental objectives of the watershed plans, they
generally addressed only the quantity of urban runoff and itsimpacts and influences on flood control,
erosion control and major/minor system design. In the mid-to-late 1980s, a fundamental change
occurred when the requirement to addressthe quality of runoff from urbanizing areaswasintroduced.
Initidly, water quality concerns focused on sediment control during construction. In addition, the
importanceof treating storm runoff for water quality inorder to addressfisheriesprotection and other
water use issues was recognized.

Concerns for the protection and enhancement of the agquatic environment in genera and fisheries
resourcesin particular (asit relatesto their value as an environmental indicator), grew to encompass
a broader range of issues to be addressed including the maintenance of baseflow, cool water
temperature, and stream geomorphology, etc. More recently, the protection of terrestrial resources
and ground water systems has introduced new areas of study into these analyses and urban designs.

Figure 1 schematically presentstheincreaseinissues addressed in Master Drainage Plansthroughout
the 1980s and early 1990s. Asillustrated, Master Drainage Plan issues grew from five engineering
drainagerelated issuesin the early 1980sto some 18 issuesin 1990. By thelate 1980s, there wasthe
expectation that Master Drainage Plans should go beyond mitigating impacts associated with
development to make recommendations for the protection and enhancement of the natural
resources/features. These new objectives and approachesto Master Drainage Planswere influenced
by the concepts of ecosystem planning and sustainable development that gained profile and support
during this same period.

However, the timeframe of Master Drainage Plans and their relationship to land use planning
remained limited. In the early 1980s, more often than not, Master Drainage Plans were undertaken
after development plans had been established and carried some formal or perceived development
rights. Also, until recently, these studies were based on parcels of land proposed for devel opment.
Increased public awareness of the environment, and the release of milestone reports by the Royal
Commission on the Future of the Toronto Waterfront, the Greater Toronto Greenlands Strategy, and
numerous reports by the Environmental Assessment Advisory Committee supported initiatives by
provincial agencies for a change in the scope, objectives and timing of Master Drainage Plans.
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The term Subwatershed Plan, then, appropriately conveys the adoption of an ecosystem-based
resources management strategy and the use of subwatershed boundariesfor technical studiesandland
use planning.

1.2 Need for Planning on a Watershed Basis

The Conservation Authorities Act of 1946 established "conservation authorities" with jurisdiction
over natural areas based on watersheds. The scientific community recognized the importance of
watersheds a decade ago. Recent reports by the Royal Commission on the Future of the Toronto
Waterfront, "Watershed" (1990) and "Regeneration” (1992), promoted the concept that watersheds
serve as natural and logical boundaries for modern approaches to urban environmental and land use
planning.

Subwatershed planning is not the same as master drainage planning with an "environmental touch-
up." It isamore complex but much fairer assessment of interactions of natural processes within
broader boundaries, and of theinteractions between those natural processesand man-made social and
economic demands. The term "subwatershed planning,” then, more appropriately conveys the
ecosystem-based approach to water resource and land use management using the boundaries of a
subwatershed.

This approach, using watersheds and subwatersheds for land use and resource management is
appropriate for anumber of reasons. Water continuously moves through watersheds and influences
numerouslife cyclesand physical processesthroughout itscycle. Anactionor changein onelocation
within awatershed has potential implications to many other natural features and processes that are
linked by the movement of surface and ground water. Also, of course, water movement does not
stop at political boundaries, so that watersheds and subwatersheds may encompass all or part of
severa municipdities.

Subwatershed plans can promote the clear environmental benefit of limiting urban sprawl by focusing
effort in selected parts of the subwatershed.

Watershed-based management strategies progress from broad large-scale studies (watersheds) to
more detailed studies covering smaller geographic areas within the watershed (subwatersheds), as
shown in Figure 2. Various watershed management studies (watershed plans, subwatershed plans,
site management plans) are described in Figures 3, 4 and 5.

1.3 Relationship of Watershed Planning to Land Use Planning

Improper land use practices do not impact just water, but the entire watershed system, whatever its
size. Figure 6 illustrates the relationship between watershed planning and the land use planning
process, using existing mechanisms. In the present situation, the mechanisms and their order and
relationship are as shown; what is currently missing is the undertaking of these levels of resource
management and land use planning in atruly integrated manner.




FIGURE 2
CREDIT RIVER SUBWATERSHEDS
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FIGURE 3
WATERSHED PLANS

Subwatershed Site Management
- Plans -p Plans

® will take a broad ecosystem approach to water, water related natural features, terrestrial
resources, fisheries, water dependencies/linkages and valley/open space systems

® will provide watershed-wide policy and direction for:

O 0O 0O 0 0O 0O O O O

ecological integrity and carrying capacity

the protection of valley systems and green space planning
the management of water quantity and quality

aquifer and ground water management

fisheries management

rehabilitation/enhancement programs

a framework for implementation of watershed policies and programs
regional opportunities/constraints

document servicing needs/availability of water/sewerage

® vill delineate subwatershed planning areas
present fargets, goals and objectives for subwatershed

PLAN RECOMMENDATIONS TO BE INPUT TO OFFICIAL PLANS




FIGURE 4
SUBWATERSHED PLANS

Watershed S Subwatershed = Site Management

Plans

Plans Plans

e enhance detail fo address local environment issues

® il detail and implement specific subwatershed targets, goals objectives to establish:

(@)

O 0O O 0O O O O

® will outline directives for stormwater management plans and other studies/designs for
specific areas within the subwatershed

e future monitoring requirements will be outlined

natural system linkages and functions

surface and ground water quantity and quality management

the enhancement, rehabilitation of natural features

areas suitable for development

best management practices for incorporation into subdivision designs

specific implementation schemes and responsibilities for all recommendations
management practices for open space areas and green space corridors

an implementation strategy

PLAN RECOMMENDATIONS TO BE INCORPORATED
WITH OFFICIAL AMENDMENTS




FIGURE 5
SITE MANAGEMENT PLANS

Watershed . Subwatershed

Plans

Plans

® will present the designs of specific best management practices, subdivision drainage
designs, details of enhancement or rehabilitation programs

® il demonstrate compatibility of designs with subwatershed plan recommendations
e may include permits and applications for construction approvals

 may indude requests for dlearance of draft plan conditions

® may identify need for specific environmental assessments

e may detail design, operation and maintenance of Stormwater Best Management Practices

PLAN RECOMMENDATIONS TO ASSIST WITH THE PREPARATION OF
PLANS OF SUBDIVISION AND LAND /RESOURCE DEVELOPMENT PROPOSALS




FIGURE 6

WATERSHED AND
MUNICIPAL PLANNING
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Subwatershed
Flan
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Watershed planning and land use planning consider the same environmental issues, but from differing
viewpointsand at different levelsof detail. A land use planning decision for site-specific development
can influence many watershed management and land use planning issues. Theinput of environmental
objectives and management recommendations to the land use planning process at appropriate stages
should promote informed decision making, which will in turn lead to greater efficiency and
effectiveness of both processes.

It isimportant to understand the relationship and timing between watershed management studies and
various stages of land use planning. This can establish which studies and what levels of detail are
required toinfluence and support land use planning decisions. Broad planning policy documentssuch
as Official Plans would benefit from including environmental policies and the community would
benefit from implementing these. 1deally, thevariouslevels of watershed studies should precedeland
use studies to provide early input to land use planning decisions.

It will not always be possible to prepare watershed plans for all watersheds. Watershed plans "set
thestage" for the undertaking of smaller scale subwatershed management plans. A subwatershed plan
should reflect the goals of the watershed plan, but is tailored to tributary needs and local issues.
Subwatershed plans can provide more detailed guidance for site-specific water resource planning
issues. Further detail on a more regionalized level of water resource planning can be found in a
companion document, Water Management on a Watershed Basis: Implementing an Ecosystem
Approach.

Watershed/subwatershed plans and land use plans need to be responsive to the recommendations,
policies and directions of the other. Any conflicts or inconsistencies which arise between the two
should be resolved at the earliest possible stage. Finally, any integration of watershed/subwatershed
plans and land use planning must be flexible in order to respond to loca situations throughout the
province.

Municipalities have the legidative authority and political responsibility to undertake comprehensive
land use planning which considers environmental issues. Subwatershed planswill not be determining
land use; instead, these plans will establish constraints, opportunities and approaches for input into
land use planning decisions. Further information on how water resource management and land use
planning can be appropriately and genuinely integrated can be found in a companion document,
Integrating Water Management Objectives into Municipal Planning Documents.

14 Environmental Assessment Principles

The subwatershed planning process may lead to recommendations for environmental management
practices and Best Management Practices (BMPs) which include works or undertakings that are
subject to the Environmental Assessment Act (EA Act). Projects which are subject to the EA Act
must meet the requirements of the Act before any other provincia or municipa approvals for the
project may beissued. For thisreason, it isimportant to consider the potentia applicability of the
EA Act when carrying out subwatershed planning.

Theintent of the EA Act is"to provide for the protection, conservation and wise management of the
environment through planning andinformed decision making." Successful planning under the EA Act

Oe



consists of five key features. consult with all affected parties, consider a reasonable range of
"dternatives to" the undertaking and "alternative methods" of implementing it; consider al aspects
of the environment; systematically evaluate the net environmental effects of each alternative
considered; and provide clear, complete documentation.

If fundamental EA principles are incorporated into the subwatershed planning process, many of the
EA 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.

The requirements under the EA Act for projects resulting from subwatershed plans will vary
depending on the proponent and the type of project(s). A particular project may requireanindividual
environmental assessment or an approval may aready exist if a Class Environmental Assessment
(ClassEA) isfollowed. Certain projects resulting from the subwatershed plan may be exempt from
the EA Act. Itisanticipated that the majority of projects resulting from subwatershed plans may be
planned according to the procedures specified in existing Class EAs (e.g., Municipal Engineers
Association, ClassEA for Municipal Sewageand Water Projects; or The Association of Conservation
Authorities of Ontario (ACAOQO) Class EA for Water Management Structures).

Proponentsinterested in harmonizing the subwatershed and EA planning processes should review the
EA requirements for the types of projects that could be anticipated as a result of subwatershed
planning. Thiswill help to determine what specific EA requirements need to be incorporated into
subwatershed planning.

2.0 SUBWATERSHED PLANS
2.1 Why do Subwatershed Planning?

Traditionally, planning for developing areas was based on parcels of land defined by jurisdictional
boundaries or development proposals. Such limited planning responded only to the needs of the
proposed development, and in many cases, was limited to subdivisions, resulting in a piecemeal
approach which failed to capitalize on regional opportunities. Subwatershed planning, on the other
hand, provides an opportunity to consider the carrying capacity and integrity of the ecosystem.

Environmental problems continue to be manifested in degraded watersheds, despite large
expenditures of private and public funds for impact mitigation studies, urban planning, and servicing
for new development. The ability of municipalities and the Province of Ontario to pay for current
needs for the operation and maintenance of municipa services, e.g., Sanitary and storm sewers,
sewage treatment plants, flood control facilities, drinking water treatment, etc., and environmental
cleanup activities is already exceeded.

The subwatershed planning process has incorporated a number of approaches that differ from
traditional ones:

10e



P There is a shift from an approach of remediating existing environmental problems to a
proactive approach that stresses protection and enhancement of the environment.

P With emphasis on the protection of the form and function of the natural environment, itisno
longer acceptable to impair water quality, degrade aquatic/terrestrial habitats, reduce
baseflows, lower ground water tables or line watercourses with concrete to the point where
the integrity of natural systemsis|ost.

P Interactions and relationships of components of the natural environment are studied to
improve knowledge of ecosystems.

P The planning processincorporates consultation, early involvement and contributionsfrom all
affected parties, and the evaluation of environmental effects of proposed undertakings.

P Findly, the multidisciplinary efforts carried out in subwatershed planning and the sharing of
information throughout the process promote more effective planning for both land uses and
the environment.

There are broad environmental and economic benefits of subwatershed planning. It considerswater
management and land use planning in terms of the whole ecosystem, specifically on the basis of a
subwatershed, which crosses local government boundaries. It sets water-related objectives and
targets to be considered before official plan documents are formulated and land use decisions made,
or concurrently with these processes. These targets can then be formally incorporated into official
plansor plan amendments and merged with land uses promoting economic growth and devel opment.

"Why do subwatershed planning?' can be answered with the following list: environmental
protection/pollution prevention, better planning, guidance for infrastructure decisions and
spending, streamlined approvals, major overall cost savings, especially remediation costs, local
public involvement, agency credibility, enhanced economic viability of an area, and economic
benefits of a clean environment. In most cases, it should be possible to accommodate both
development and ecosystem needs.

Environmental protection/pollution prevention. Watershed and subwatershed plans consider the
whole ecosystem on the basis of a (sub)watershed, so the scope of what is taken into consideration
provides a better "vision" for the local ecosystem so that environmental problems can be prevented.
Loss of environmenta resources and damage to natural systems often has seriously negative social
and economicimplications, e.g., ground water degradation necessitatingincreased municipal servicing
needs and attendant costs. Ultimately, a failure to sustain natural ecosystems undermines the well
being and property rights of al individuals.

Better planning. These are multi-agency exercises, involving conservation authorities,
municipalities, local planning boards and provincial ministries, so that various agency objectives can
all be accommodated for better planning.

Infrastructure guidance. A subwatershed plan can provide a context for more efficient servicing
decisions and cost-effective capital expenditures.

11.



Streamlined approvals. Since the interests of many agencies will have been incorporated into the
plan, the process avoids problems in the provincia review and approval process such as.
uncoordinated, inconsistent reviewsof devel opment plans, lengthy delaysin approvals, narrow focus,
emphasis on mitigation not prevention, no consideration of cumulative effects.

Savings. Costs are reduced for al participants by shorter approval time, lower capital expeditures
for remediation and protection works and fewer staffing requirements. Interest savings on carrying
costs can accrue for developers.

Public involvement. The public will have meaningful opportunitiesin this broad-based processto
influence environmental protection and land uses in their communities.

Credibility of participating agencies. Thepublic's credibility inthe ability of government agencies
and private industries not only to work together but also to meet society's demands for a healthy
environment and economic growth will be enhanced.

Enhanced economic viability. Subwatershed planning, by promoting aclean healthy environment,
also promoteslong-term economic viability. For example, it considerswater quality, supply and wise
use, waste assimilation, efficient servicing, flood and erosion protection, ground water protection --
al qualities that are attractive to development and economic renewal efforts. Other spin-offs are
recreation opportunities, tourism, urban fisheries. Also, since business benefits, more business is
generated, e.g., i) developer knowswhat isneeded in environmentally responsible servicing plans, ii)
community gets better, more efficient, cheaper services, iii) climate attracts more economic
development.

TheEnvironmental Assessment Advisory Committee hassupported integrated environmenta andland
use planning in anumber of itsreportson local planning and approvals. Specificaly, the committee
suggests identifying the long-term costs of traditional development practices (including subsequent
remediation costs) to compare with preventive (sub)watershed planning, and advocates extending
environmental protection from local significant areas/biotato overall ecosystems.

2.2 What is a Subwatershed Plan?

Subwatershed planswill recommend how water resourcesand rel ated resourcefeaturesare protected
and enhanced to coincide with existing and changing land uses. Aswell, other mgor uses of water,
outside the municipal planning process, need to be factored into land use decisions. These uses
include withdrawals, channel alterations, diversions, etc., that are carried out under various pieces
of legidation and the federal Fisheries Act. Briefly, subwatershed plans allow water-related
environmental objectives and targets to be set at a time when they can be effectively
incorporated into land use planning documents.

Specificaly, subwatershed plans will:
P Identify the location, areal extent, present status, significance and sensitivity of the

existing natural environment within the subwatershed. A complete range of
environmental features and influences on natural systems must be addressed, including the
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guantity and quality of surface water and ground water, aquatic and terrestrial habitat,
fisheries and wildlife communities, soils and geomorphology, how they are linked and how
these linkages are influenced by human activities.

Establish goals and objectives for management of the subwatershed. Whereawatershed
plan exists, it will provide watershed goals and objectives that must be recognized in
subwatershed plans. Where no watershed plan exists, local and downstream uses/needs, e.g.,
swimming, drinking water supplies, must be addressed in the subwatershed goals and
objectives.

Identify environmentally sensitive or hazard lands, and recommend, with reasons,
appropriate environmental management practices.

Identify lands where development may be permitted, provided it is designed to ensure
that ecological functions are protected and maintained.

Provide directions for the screening and selection of Best Management Practices for the
subwatershed. Recommended practices should address a range of activities including
agricultural, devel opment servicing, aggregate extraction, woodl ot management, retrofitting
activities, water taking, etc.

Address cumulative impacts of changes to subwatersheds on the natural environment,
and determine how existing and future land uses can compatibly exist with the natural
environment.

Integrate disciplines, policies, mandates and requirements of all agencies and interests
in a subwatershed to resolve conflicting or changing approaches to watershed management.

Provide direction, consistency and uniformity of conditions of approval for individud
municipalities within the subwatershed.

Promote public participation in and support for subwatershed planning.
Establish an implementation strategy that identifies roles, responsibilities of all involved
parties and timing of works and programs to ensure that chosen environmental and

development practices are implemented.

Outline requirements for monitoring programs and information updates as well as
facilities recommended by the plan.

Provide technical information that will assist in the development of Community Plans and
the design of subdivisions.

The subwatershed plan should be a readable, concise document that presents methodology,
assumptions, findings and recommendations. These plans are intended for wide readership and use
by resource managers, elected officials, landowners and developers. Technical studies essentia to
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the development of the subwatershed plan should be provided in separate appendices. These
appendicesshould provideall pertinent technical dataand analysesin support of therecommendations
of the subwatershed plan. Technica information in both the report and the appendices should be
presented graphically wherever possible for easy interpretation.

Contents of a subwatershed plan are described in Table 1. The plans will provide a range of
information and practical recommendations on boundaries, links to other planning/environmental
tools, management objectives, and methods for implementation.

2.3 Subwatershed Plan Boundaries

Thereis no standard way of establishing subwatershed boundaries. Subwatershed plans are based
on atributary. Factorsto be taken into consideration include:

P the location and extent of proposed development activities

P the existence and nature of sensitive downstream water-related natural features, uses,
conditions or hazards

P available watershed plans specifying subwatersheds for study

14.



TABLE 1

COMPONENTS OF A SUBWATERSHED PLAN

A Subwatershed Plan clearly presents the following information:

P

P

SUBWATERSHED BOUNDARIES including rationale for their establishment.

RELATIONSHIP OF SUBWATERSHED PLAN to watershed plans (if available),
and to other urban drainage, environmental, land use and planning studies and
programs.

IDENTIFICATION OF FORM AND FUNCTION OF NATURAL SYSTEMS
including land uses, natural features, linkages, and surface and ground water systems.
Identification of existing systems should include aquatic and terrestrial
features/habitats, and the quantity and quality of surface and ground water resources,
relationships and water-related dependencies, and factors influencing the viability of
the resources.

SUBWATERSHED OBJECTIVES for public health, public safety, aquatic life,
resource management, floodplain management, and urban, agricultural and other land
uses.

PLAN RECOMMENDATIONS

- specify areas for protection, rehabilitation and/or enhancement. It should be
clearly noted where changes within the subwatershed should not occur, along
with appropriate setbacks from natural areas, and recommended management
strategies for these areas

- establish areas that can be developed in a manner compatible with subwatershed
objectives; identify how this can be achieved through use of best management
practices and drainage system design that will protect, enhance and/or
rehabilitate natural areas and systems

IMPLEMENTATION PLAN outlining:

- policy/guidelines to direct development planning and designe

- design, function, siting and timing of facilitiese

- funding of works, interagency review/approvals, and regulation requirementse
- recommendations and responsibilities for future studiese

- operation and maintenance responsibilitiese

- monitoring program and responsibilitiese

- approaches and responsibilities for information updating and corrective actionse
- time frame for review/update of plane
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P an agreement on boundarieswith the conservation authority, or provincia agencieswhereno
conservation authority exists

P expansion of boundaries may be necessary to accommodate special features, e.g., adjacent
woodlots, aquifer recharge areas

24 Multidisciplinary Plan Preparation

Subwatershed planning requires the input and expertise of a wide range of professional disciplines
to comprehensively address planning, environmental and engineering issues. It will beimportant for
the project coordinator to have a general understanding of resource protection and devel opment
issues and some expertise in managing a multidisciplinary team of technical experts. All those
involved in the project need to work cooperatively throughout the life of the project so that:

P there is a good understanding of all natural systems including features, water-related
processes and relationships of various components of the natural environment with human

activities

P there is continuous, clear communication among al technical team members throughout the
project

P integrated decision making occurs at appropriate points throughout the project

The development of integrated physical, chemical and biological profiles of a subwatershed will
require the skills of avariety of professionas. Inthe mgority of subwatershed plans, expertise will
be required in the fields of hydrology, hydraulics, hydrogeology, geomorphology, aquatic and
terrestrial ecology, engineering and planning. In a few unique subwatershed plans, this team of
professional smay beaugmented with specific expertiseinwetland ecol ogy or toxicol ogy and/or other
fields of specific environmental expertise. The degree of involvement required by each of the
disciplines will vary from one study to another depending upon specific natural features and issues
to be addressed. Itisessential that all members of the project team have a clear understanding of all
the issues to be addressed throughout the entire exercise of preparing the plan.

3.0 PLANNING FRAMEWORK
3.1 Overview
This section describes the steps which should be followed for organizing and managing the

development of a subwatershed plan. Figure 7 shows the three main stages in this process and the
key considerations in each stage.
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FIGURE 7

PLANNING FRAMEWORK

o O O O O

SET THE STAGE

recognize the need

establish the issues

establish the coordinating agency
develop and seek support for
funding proposal

This stage will answer the
following questions:

Why is a study needed?

Where in general will the study occur?
Who will be coordinating agency?
What issues need to be studied?
What funding is required?

PREPARE THE PLAN

select/appoint study coordinator
formalize agency commitments
define study area

complete data base overview and
tour subwatershed to define/refine
issues

develop preliminary goal statements
for subwatershed

prepare terms of reference
establish steering committee and
their function

develop public involvement program
collect/synthesize data base for
study team

monitor budget and schedule
establish means of resolving disputes

This stage will answer the
following questions:

o Who will initiate the study?
o What are the studies terms of

reference?
What committees should be established
and who should be involved?

o What are study boundaries?
© What role does the coordinator play

in directing the study ?

What are the issues and how are
they addressed?

How will the public be involved?

ADOPT THE PLAN

review/modification of plan
modifications

obtain agency endorsements and
acceptance of implementation
schedule

This stage will answer the
following questions:

How can agency commitment be
obtained to ensure that plan is
implemented?

How will individual agencies
accept the plan?

Will the public support the plans?
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This framework is intended to assist coordinating agencies, and especially the project coordinator.
It provides information on why and how these studies are started, what issues are to be addressed,
and the timing of various activities. This section incorporates, where possible, the lessons to be
learned from previous projects, identifying potential problems and solutions.

The three stages in plan development are:

P Set the Stage
P Prepare the Plan
P Adopt the Plan

3.2 Set the Stage

In the more rapidly urbanizing watersheds of southern Ontario, staff of conservation authorities and
municipalities are facing daily pressures to provide answers on agency information needs and study
requirements, and to provideinput into thereview and approval of development plans. Inthesearess,
development pressures can generate concerns for the protection and management of the natural
environment. Local governmentslargely welcome and promote land devel opment, and conservation
authoritiesand provincia agencieshave mandatesto protect and enhancethelocal environment. The
Regional Municipality of Waterloo was one of the first municipalities to recognize that
subwatershed/watershed planning is an effective way of accommodating the apparently conflicting
demands of environmental protection and urban development/land uses.

Either a watershed plan, if there is one, or an Official Plan may endorse and/or recommend the
development of a subwatershed plan. In the latter case, the Official Plan should clearly identify the
need for subwatershed plans to be developed in support of proposals for land use change.

At this stage, a number of actions can be taken to establish the framework for developing the
subwatershed plan.

P Establish and secure agreement among stakeholders on the need for asubwatershed plan.
Obtain commitments from parties and agencies for participation, support, adoption and
implementation of the plan.

P Identify the main issues or concerns in the subwatershed. Although key issues may not
awaysbeimmediately apparent, thegeneral character of the subwatershed areawill beknown
in most cases. An overview report may be helpful in focusing this information. It may
include the presence, features and status of :

. watercourses and valleys (channels, buffers)

. downstream flooding and/or erosion problems/hazards

. water quality

. fisheries potential (cold or warm water)

. wetlands

. Environmentally Significant Areas or Areas of Natural or Scientific Interest
. woodlots
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3.3

. recreation opportunities

. agricultural land uses

. land development proposals

. water-takings, water uses, water conservation

. ground water recharge/discharge areas, baseflows
. municipal servicing needs

This ability to document the main features of the watershed is useful during the early
discussions of the subwatershed plan. One should not be concerned, at this point, with
overlooking issues or concernsin the study areawhich may prove important at alater stage.
These issues will be more firmly established during subsequent stages of plan development.

Establish the appropriate coordinating agency. The local conservation authority is
generaly the agency most suitable for coordinating the preparation of a subwatershed plan,
particularly where the subwatershed crosses municipal boundaries. An upper tier (regional)
municipality or, inthe case of asmall subwatershed, totally contained within its boundaries,
alocal municipality may undertake coordination. In municipally unorganized areas, and in
areas outside of conservation authority jurisdiction, MNR and MOEE may take alead role.

Determine funding responsibilities. All parties should establish the extent of funding that
will likely be required, the extent to which each party could contribute, and possibilities for
phasing the undertaking. The phasing of subwatershed plan development may allow for
cooperative sharing of costs among government agencies and the devel opment community
by spreading fiscal demands more comfortably over time. It aso allowsfor prioritizing issues
needing attention, and thus, for better estimation of costs.

Prepare the Plan

A number of actions are needed to successfully launch and propel the plan's development. Among
these are the establishment of a Steering Committee, and theformalization of the Termsof Reference.
Following are some key actions:

P

Select a qualified project coordinator. Thisisakey factor for ensuring the success of the
subwatershed planning process. Critical strengths of the position are:

. A basic understanding of the issues.
. Multi-agency perspective. Each agency's mandate and issues of concern should be
understood.
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. Effective leadership and communication skillsare needed for the coordinating role
of linking technical experts, planners, stakeholders and the public.

. Ability to anticipate and resolve conflicts.

. Project management skills to ensure that budgets and schedules are maintained.

. Agency support, i.e., time and resources to do the job.

. Ability to facilitate timely input from the public and non-government organi zations.

Establish a Steering Committee. For best results, as demonstrated in previous watershed
planning efforts, the Steering Committee should be small, say, 6 to 12 people, and should
consist of representatives from the core agencies, including both lower and upper tiers of
affected municipalities, the loca conservation authority, and the Ministry of Natural
Resources and the Ministry of Environment and Energy. Other agencies, devel opers and/or
members of public interest groups may also be appropriate participants on the Steering
Committee, and, on the basis of their mandates, may become involved at certain decision
points.

Municipa planning and public works departments should both be represented by senior level
staff; representatives of departments such as parks, recreation, engineering and environment
could also play a part as appropriate.

Steering Committee members should:

. effectively represent their organization

. have the authority to commit to the plan

. be willing to negotiate to resolve conflicts

. commit time and effort where required to meet deadlines

Confirm boundaries. Theproject coordinator, in consultation with the Steering Committee,
should confirm or redefine previoudly identified boundaries of the subwatershed.

Complete/Expand the Data Base Overview. A key stepin beginning the plan devel opment
process is a review of existing data. The project coordinator should expand the initial
subwatershed overview with relevant resource information from other involved agencies.
This does not have to be an exhaustive inventory of data, but rather an assembly of some of
the most relevant information. Examples, with sources, of thisinformation are:
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Ministry of Environment and Energy - air, surface and ground water quality, existing and
proposed landfill sites, past/present studies, sewagetreatment plantsbest management
practices

Ministry of Natural Resources - floodplain management fisheries, wildlife, wetlands, Areas
of Natural and Scientific Interest (ANSIS), provincia parks, Crown lands, forest and
aggregate resources, unstable slopes, geological maps

Local Municipality - proposed devel opment plans showing limits of devel opment; regiona
and local environmental, ground water studies, existing environmental provisions,
trangportation and servicing infrastructure

Regional Municipality - regional/county knowledge of ground water, transportation,
infrastructure, Environmentally Sensitive Areas (ESAS)

Ministry of Transportation (Ontario) - provincia roads, existing and proposed drainage
systems

Management Board Secretariat - government lands, proposed land uses

Ministry of Northern Development and Mines - mines, minetailings ponds, development
areas, geological maps

Ministry of Culture, Tourism and Recreation - natural/cultural heritage areas

Ministry of Housing (Regiona Housing Programs Offices) - housing policy statementsand
objectivesfor local areas

Ministry of Agriculture and Food - significant farm lands, municipa drains, land
stewardship projects, soils reports, agricultural land use mapping

Conservation Authority - Environmentally Significant Area designations, erosion site
inventories, flood and fill line designations, shoreline management, existing master
drainage plans, watershed plans, conservation areas

Universities and Community Colleges - specia studies, technical expertise, research or
masters thesis

Special Interest Groups - specific reports or inventories, e.g., Federation of Ontario
Naturalists, Ontario Federation of Anglers and Hunters, Ducks Unlimited, Trout
Unlimited, Conservation Council of Ontario

Tour of Subwatershed. Tourscan providefield verification of the existing knowledge base,
clarification of various issues, and identification of areas of specia concern.
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P Develop Goal Statements. Through the perspective gained by touring the subwatershed,
and knowledge of the key resource features, the project coordinator should develop a set of
statements for the subwatershed. Goa statements should be simple and measurable.

P Terms of Reference. The Terms of Reference will clearly identify the work program, the
project schedule and the expected product. Terms of References for watershed/
subwatershed studies have been prepared for a number of projects in southern Ontario.

P Steering Committee Study Startup Meeting. At thispoint, therewill already beidentified
a draft study area boundary on established knowledge base, key subwatershed issues, a
preliminary set of goal and objective statements for the study area, study budget needs, and
draft Terms of Reference. The Steering Committee must reach agreement on each of these
items at this stage, prior to presentation to other interest groups and the public.

P Define Data Requirements.
. Not all studies have to be "cadillac,” big-dollar studies.
. Theinformation needed to conduct the study and to devel op planning methodol ogies

will be established in consultation with the public and agencies.

P Start Public Involvement. The project coordinator and Steering Committee members
should determine key public interest groups in the subwatershed, including ratepayers
groups, naturalists clubs, sporting groups and others. The early and continued involvement
of the public is one of the most important tools for achieving the support needed to develop
and implement the plan. The project coordinator should carefully consider how and when the
public should be involved in this process. (See Section 6.0)

P Funding Alternatives and Budget Needs. Funding support for development of the plan
should already be established by this point. The project coordinator should define the
specific budget needs, identify potential partners, and negotiations should begin to secure
project funding for implementing the plan.

3.4 Adopt the Plan

When all stakeholders agree on a final direction -- a plan -- the coordinating agency works with
participating agencies to coordinate implementation of the plan. The questions of affordability,
cost/benefit and potential negative consequences of the measures proposed in a subwatershed plan
would have been reviewed and agreed to by this point.

In large measure, the ease with which the plan is adopted will depend on the effectiveness of the
preceding stages in the process of developing it. The responsibilities for implementation and the
provision of operating costs now fall to participating agencies.

It isuseful for agenciesinvolved in the development of the plan to be apprised of the progress of its
implementation at key points. Thisindicatesto those contributing time and money to the project that
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itiscomingtofruition, and also providesinformation tointerested partieswho may wish to undertake
such an endeavour.

4.0 TECHNICAL ASSESSMENT
4.1 Overview

The technical studiesin support of subwatershed plans should be flexible, cooperative and practical
in order to successfully integrate watershed management and land use planning. Typicaly, ateam
of experts undertakes technical work on behalf of the Steering Committee. Here are some key
features of this work:

Flexible - Each subwatershed study needsto be tailored to specific subwatershed issues and local
municipal concerns. It should also recognize the status and recommendations of watershed
plans where available.

Multidisciplinary - These studies require environmental, planning and engineering expertise to
provide analysis of awide range of environmental issues and devel opment options.

Integrated - Anunderstanding of all components of natural and man-made environments affecting
the integrity of natural systemsisacritical component of these studies.

Time Saving - Subwatershed plans can reduce the time spent on site-specific plans, e.g.,
stormwater management, review and approval processes, by providing a "blueprint” of
requirements for all subsequent works. In this way, the number of small site-specific plans
can be reduced and addressed for refocusing, and duplication of effort avoided.

4.2 Staging Plan Development

It has been suggested that the best way to integrate technical components of the plan with land use
planning decisions is to carry out plan development in stages, or phases, so that the plan unfolds
consistently and in conformity with real conditions, as more information is gained from technical
assessments, and can beincorporated into key decision points or mechanismsin theland use planning
process. This approach is not intended to lengthen the time frame of plan development, but rather
to enabl e participantsto collectively make decisionsabout the subwatershed at key pointsthroughout
the evolution of the plan. It can also enable some studies or activities to be undertaken when
complete funding and/or support is not immediately available.

This document discusses a two-phased approach. However, more phases could be added in order
to respond to local concerns and needs. In some situations, for example, because of
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resource limitations, an initial phase could be smply the gathering of background data, and
establishment and preparation of terms of reference.

Phase 1 will:

P outline the location, extent, sensitivity and significance of al components of the
natural systems

P identify land/water linkages and processes

P identify factors and influences that are important to the integrity of various existing
or desired components of the environment

P identify watershed and subwatershed goals, objectives and targets

P identify opportunities for protection, enhancement, rehabilitation and devel opment

P identify monitoring needs

P identify plan review and update schedules

Thecomplexity of Phase 1 work depends onwhether watershed plansor other rel evant environmental
planning studies have been completed. For example, watershed and subwatershed objectives and
targets may already be established; information on natural featuresto be protected may already exist
inenvironmental or greenspace planning studies. Phase 1 of a 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 develop a plan that will recommend:

P areas to be protected, enhanced and rehabilitated

P various types/intensities of proposed development
P management practices for open space areas
P best management practices and designs for the management of the quantity and

quality of surface water and ground water

P animplementation strategy to guide devel opment, thoseresponsiblefor designing and
building recommended works at what time, and responsibilities and requirementsfor
cost-sharing, future studies, monitoring and maintenance

Magjor activitiesin Phases 1 and 2 are outlined in the following sections; Figures 8 and 9 show the
suggested activities in each phase.

24



4.3

43.1

Phase 1

Steering Committee Direction

The Steering Committee will convene at the outset of the process to discuss:

P

P

specific concerns and interests in the subwatershed

available and needed data base

land use assumptions within the subwatershed for hydrologic analysis
confirmation of subwatershed boundaries

municipal servicing needs, expectations and priorities

subwatershed resource management objectives, tailored to suit individua subwatershed
conditions
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4.3.2 Identification of Natural Features, Processes and Linkages

The existing data base should be augmented with field data and inventories where necessary to
identify existing natural features, existing hydrologic processes, functions and physical linkages. At
thisstage, aNatural Systems Plan can be prepared that presents amap of the following features, and
explains their water-related dependencies and their relationship to human activities. Key features
include:

. aguatic and terrestrial ecology

. wetlands

. watercourses/valleys/floodplains
. stream geomorphol ogy

. fisheries, wildlife and habitats
. topography and soils

. ground water (quantity and quality)
. surface water (quantity and quality)
. natural and cultural heritage systems
4.3.3 Steering Committee Input

Once the study team has a good understanding of the natural systems within the subwatershed, the
team should discuss the following issues with the Steering Committee:

P existing natural features, processes and water-related linkages

P opportunities for protection, enhancement, rehabilitation and development (integration of
resources management objectivesand municipal needs/prioritieswithexisting natural features,
processes and linkages)

434 Public Review and Input

At this stage in plan development, it is important to advise the public of plan progress to date, and
to obtain public comment on resource management objectives, and identified opportunities for
environmental protection, enhancement and rehabilitation, as well as compatible land development.
More discussion of public consultation is contained in Section 6.0

4.35 Identify Subwatershed Opportunities

At thispoint, opportunitiescan beidentified for protection, enhancement and rehabilitation of natural
features and processes, for enhanced hydrol ogic functions, wildlife habitat and for human recreation,
as well as compatible land development. The implications of these opportunities should also be
identified. All opportunities and implications should be reviewed and endorsed by the Steering
Committee.

28



4.3.6 Other Land Use and Servicing Studies

The findings of Phase 1 on natural features and opportunities in the subwatershed should be made
available to land use planning and municipal servicing studies that may be underway. In return,
planners and engineers working on technical aspects of the subwatershed plan should know about
planned road locations and municipa services. In this way, possible conflicts can be minimized
between the need for infrastructure and the need for environmental protection. Also, for this same
reason, Phase 1 work should precede servicing studies and land use planning work; doing so can
decrease costs and improve efficiency.

4.4 Phase 2
44.1 Input from Other Studies

Information from other land use and municipal servicing studies will be used in technical analyses
doneinthisphase. Thisinformation includes:

P preliminary land use and road layout information for hydrologic and water budget analyses

P preliminary locationsof municipal servicesincluding road crossingsof valleys, sanitary sewers
alignment or any other services proposed in open space areas

P utility information, e.g., hydro or gas easements, crossings
4.4.2 Technical Assessment of Natural Systems and Hydrologic Processes

The technical assessment will establish how natural systems and hydrologic processes will respond
to proposed changes in land use in the subwatershed.

This work will require water budget analyses to be carried out in addition to traditional drainage
anaysesdonein flood mapping. Traditional analysestended to focus all attention and efforts on the
simulation of surface runoff estimatesfor the subsequent design and management of surface drainage
systems, and were based on infrequent, design-based rainfall events. This approach has not
adequately considered other components of the hydrologic cycle including infiltration,
evapotranspiration and ground water recharge.

These more comprehensive studies require that all components of the hydrologic cycle be analyzed
and more attention be given to frequent rainfall events and to the protection of ecosystem function.
Accordingly, water budget assessments must be carried out for existing and future conditions in
subwatersheds, including estimates of changesto the quantity of surface water and ground water and
analyses of water quality changes.
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4.4.3 Setting Targets and Constraints

Technical assessmentsprovideinformation on potential hazardsand impactsto natural systemsif land
development and urban drainage are not managed properly. Thisinformation can beused to establish
targets and constraints that are subsequently used for evaluating how well the subwatershed plan
meets watershed plan objectives. Examples are as follows:

P Results of flood analyses may identify flood-susceptible structures and how uncontrolled
surface runoff would increase the flood susceptibility of the structure. Thisinformation can
be used to establish the level of quantity that control must be provided.

P Technical assessments might indicate that certain valleys are sensitive habitats, and can be
considered a constraint for the location of water management features such as ponds or
outfals.

P Wetland assessment might indicate that certain wetlands are sensitive to changesin the water
table.

4.4.4 Developing Subwatershed Management Alternatives

With alist of targetsin hand, the technical team should develop alternative plansin accordance with
subwatershed resource management objectives. Alternatives might include a variety of best
management practices, drainage patterns, land uses, devel opment planning control s, mitigativeworks,
enhancement/rehabilitation programs, etc. It is important that the alternatives developed in this
exercise are not directly in conflict with each other.

4.4.5 Evaluating Alternatives

Suggested alternatives for managing the subwatershed should be evaluated on the basis of a set of
criteria developed for the subwatershed. Evaluation criteria must recognize the need to meet
watershed goals and objectives, as well as cost, ease of implementation, maintenance needs, safety
and aesthetics. Alternatives should be presented to the Steering Committee and the public at this
stage for comments.

4.4.6 Finalizing the Subwatershed Plan
Findly, on the basis of all the information and comments gathered, a preferred subwatershed planis
drafted. The plan includes mapping of areas of preferred land uses and those for which certain

practices or structures are proposed. Thefina step in plan development is review and adoption by
all agencies and the public.
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5.0 INFORMATION NEEDS

In identifying information needs for subwatershed studies, participants need to establish the
techniques and approaches to be used to prepare the plan. A clear understanding is needed of the
issuesthe plan will address and the kinds of recommendationsthat will be forthcoming from the plan.
What information do you need to know, to make decisions or to prepare your plan?

Information is expensive, not only to collect, but also to analyze. There are no magic rulesto assist
the planning team in determining the type or amount of information a subwatershed plan will need.
Studies underway or recently completed subwatershed plans may provide some direction for
gathering information rel evant to thetopicslisted below. However, some protocol sfor screening and
assessing the information are needed in order to focus the assembly of information on the needs of
the plan.

. Drainage systems and patterns . Existing and proposed land use

. Geomorphology . Planning designations

. Geology and soils . Recreational uses

. Aggregate resources . Transportation corridors

. Hydrogeol ogy . Water use/taking/conservation

. Water quality trends . Discharge/recharge areas

. Agricultural practices . Precipitation/climate patterns

. Fish and wildlife . Baseflow/flow records

. Storm water management facilities . Riparian vegetation/woodlots

. Flooding trends . Wetlands

. Infrastructure and services . Hazard lands

. Housing needs . Pollution sources (point, non-point)

. Erosion sites . Channel alterations

. Waste disposal sites . Environmentally Significant Areas/
(active, proposed, closed) Areas of Scientific and Natural Interest

It is useful to organize and present existing data bases on appropriate scale mapping for the
subwatershed. A suggested approach for overview mappingisprovidedin Table2. For most studies,
Ontario Base Mapping at scales of 1:10,000 or 1:20,000 would be appropriate. This mapping is
available in digital and paper formats from the Ministry of Natural Resources. In all cases, the
accuracy of information being mapped should be verified through field inspections.
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TABLE 2

SUGGESTIONS FOR INFORMATION NEEDED IN A

SUBWATERSHED PLAN
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Surface water sanpling stations *Pri mary

Fish and invertebrate collection *1 MOEE/ MR/ CA (M\R district fish managenment*
stations * plans) water quality studies or fisheries*
Display all main stemand tributary * inventories

drai nage features including intermittent>! Aerial photographs

or epheneral streans *1 Field visits

Map riparian zones based upon aeri al *

phot ogr aphy *Suppl enent ary

Identify springs, kettle |akes and *1 Scientific literatures

recharge areas *1 Local anglers/naturalists

Soi | types/classifications *Pri mary
I ndi cate drai nage characteristics (e.g.,*! OVAF reports and maps
wel | drained, noderately drained, poorly*! MOXEE well records
drai ned) using hydrol ogic soil groups *1 Conservation authority
*1 Ontario Geol ogi cal Surveys
*1 MNR - District plans
*1 Engi neering Consulting Reports

Depict the location of any known erosion*Primary

hazards to structures and life as well *I Conservation authority inventories and
as the instream environnent * work prograns

Indicate the type of erosion, locations,*! Aerial photos

extent, and course(s) *1 Wal king surveys will be required in

* alnost all cases to confirmearlier
* inventories, unless inventory is very

high quality for county/townships, etc. *Supplenentary
=1 Field checks
*1 Naturalist groups
=1 Scientific literature
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Geographic Information Systems offer considerable advantages in map production and database
management. The main benefit of GIS technology is its capability to analyze information and to
illustrate benefits of planning and management decisions. At thistime, however, the availability of
skilled techniciansand the cost of GI S software may limit GI S applicationsin subwatershed planning.

In the near future, GIS technology will become a routine assessment procedure as its costs are
lowered and benefits are demonstrated, and as planners, biologists and engineers who are entering
the work place today are becoming more proficient in GI'S operation and applications. Examples of

GI S applications in subwatershed planning are:
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P the display of natural features and resource management strategies
P drainage system design and mapping

P determination of hydrologic/hydraulic parameters for modelling assessments based on soil
mapping, land use patterns and terrain features

P screening and site selection for Best Management Practises

P system operations for Best Management Practices

P floodplain management; hydrologic and hydraulic database linkages
P ground water resource mapping

There will be circumstances when the planning team has no option but to undertake expensive
technical studies to evaluate sensitive land use interactions with, for example, the hydrogeology
functions of the subwatershed.

Information generated by special investigations should be shared with colleaguesby the professionals
gathering it. That is to say, where the findings from these studies have generic applications, they
should be brought to the attention of neighbouring conservation authorities and municipalities.

Inthe case of hydrogeology studies, early input into planning thelayout of new subdivisionsmay pro-
actively address reasonabl e use concerns by separating incompatible land use practices and sensitive
ground water uses. For example, Implementation Guidelines for the Oak Ridges Moraine Area,
MNR, 1991, recommendsthat development be confined to areaswith full municipal servicesand that
expansion not be permitted until available serving is fully allocated; scattered development beyond
the settled areas on the moraine would be discouraged. Development of settlementsin rural areas
will bebased on municipally controlled communal water and sewage systems, which should minimize
the need for ground water interference studies associated with septic systems.

It is clear that subwatershed plans need to switch from a narrow "single issue" perspective to
systematic and multidisciplinary information gathering and interpretation. The challenge for the
technical team is to identify information which will get at the root of the problems associated with
current practicesin "developing” watersheds, rather than just looking at mitigative measures. Inthis
regard, the technical team should establish protocols for interpreting and applying the information
generated, in order to fully benefit from a comprehensive, multidisciplinary understanding of the
subwatershed, and to devel op the best management plan for it. Also, thiskind of prudent "focusing"
of information is particularly important for controlling the cost of information.

Some considerations for establishing information needs are the following:

P Focus on collecting information that will identify opportunities or solutions, rather than just
problems.
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P Determine whether any missing information is essentia for preparing the subwatershed plan.
P Determineif information needs can be cross-referenced with watershed and subdivision plans.

P Assess the possibility of developing or better coordinating the gathering of information to
improve the efforts of the technical team.

P Determine what information was important in successful plans and learn about pitfallsin less
successful efforts.

6.0 PUBLIC PARTICIPATION

The purpose of public participation in any planning or decision-making process is to alow for an
exchange of ideas between the planning team and the stakeholders so that controversy can be
minimized or avoided, and knowledge upon which good decisions are made can beimproved. Public
education and participation in decison making are often viewed as luxuries that can only be
undertaken if staff time and budgets permit. Increasingly, provincial and municipa agencies are
recognizing that public participation in the development of plans or projects affecting the publicisa
key determinant of the success of these undertakings.

Therea value of having the public play a part in planning something like subwatershed management
is often overlooked. Interest groups and the public at large can provide vauable insights and
information to any planning team, often bringing new ideas and a sound understanding of local
conditions and aspirations. Drawing peopleinto the planning process at an early stage can raisetheir
concerns throughout the process, and can provide "checks and balances' to the planning
professionals.

Thereisno single formulafor designing an effective public education and participation program, but
several key elements of any successful public participation strategy should be considered. If arule
exists, itisthis. a public education and participation strategy should be developed early as an
integral part of the subwatershed planning process.

There are many simple ways to reach the public and gather their concerns and insights.

P Printed materials, such as brochures, flyers, fact sheets and newdletters are effective ways
of informing people about the subwatershed planning process.

P Displays at local shopping malls, fairs, or public meetings are an excellent method of
educating the public and generating "feedback” on a one-to-one basis.

P Field trips can be very effective in illustrating subwatershed issues to an interested public.
P Public meetings are important ways of generating public discussion and even debate about

key watershed issues; adequate advance notice is required as well as a broad enough scope
of stakeholders.
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P Public opinion polling is afairly successful method used in the U.S. for gathering public
attitudes about water management issues.

There are other benefits to both the public and to planning agencies from having the general public
take part in developing water management plans. For agencies, having the public "buying-in" to a
project isinvaluable. Local support isgenerated, and political endorsement of the planislikely to be
easer if thepublicisin agreement with it and itsgoals. Also, asupportive public can assist in making
the plan areality and asuccess, by monitoring itsimplementation, its effects on local conditions, and
its success in achieving the stated objectives.

Without public support and endorsement, many of the best-planned and engineered projects can
founder in limbo, face stringent criticism and opposition, implemented poorly, or never be
implemented at all. Countless examples over recent years demonstrate the importance of "buy-in"
fromthepublic. TheGreat LakesRemedial Action Plan processhas publicinvolvement asanintegral
part of every stage of RAP development. Public Advisory Committees made up of local stakeholders
participate in identifying the problems, developing feasible solutions, and assigning and accepting
responsibility for actions and funding.

Moreover, the public in genera has become much more knowledgeable and concerned about the
environment, especially over the last five years or so, and with this awarenessisaneed for the public
to feel that they are part of the solutions to environmental problems, as well as that they have a say
in preventing new ones. Finally, since the subwatershed can be considered a"manageable” areafor
broad-based local participation in the planning process, the subwatershed plan can become a kind of
"community plan,” and the public become planners of their own local future.

7.0 MONITORING PROGRAMS

A subwatershed plan cannot be considered complete until its monitoring program is established.
Monitoring programs should be designed to assess environmenta changes in the subwatershed, to
evaluate compliance with the plan's goal s and objectives, and to provide information which will assist
custodians of the plan to implement and update it. The monitoring program should be presented as
part of the subwatershed implementation plan.

Monitoring is intended to ascertain whether the environmenta responses to land use changesin the
subwatershed are consistent with the subwatershed plan's goals and objectives, that is, what the plan
expected or intended to occur in the environment.

Custodians of the subwatershed plan have the responsibility for undertaking the monitoring program
and ensuring that the information generated is used effectively. A multidisciplinary team will be
required to establish an appropriate monitoring program for the subwatershed and to advisethe plan's
custodians of how to carry it out and how to interpret and apply the findings. Successful monitoring
programs have used protocols for inter-agency transfer of information and results have been
incorporated into updates of regulations, bylaws and maintenance schedules.
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Monitoring programs must be practical and cost-effective to be funded in the first place or to
accommodate budget constraints over thelife of the plan. Monitoring programs must also be smple
and verifiable, so they arelittle affected by staff changes.

Effective monitoring programs do not haveto include extensivefield studies or exhaustivelaboratory
scansfor pollutants. Field inspectionsby experienced staff can be used effectively toidentify whether
or not the plan isworking, e.g., stream banks are stable and well vegetated, trout are being caught,
the beach downstream of the subwatershed remains open. An added advantage is that these staff
surveys are more likely to get done, and their findings are more readily interpreted.

Monitoring programs for subwatershed plans have to consider the rate and pattern of development
withinthesubwatershed. For example, high growth scenariosexperienced in rapidly expanding urban
centres will require different environmental response monitoring strategies than those for
subwatersheds where the level of development is not only smaller, but spread over a much longer
period of time.

It isrecommended that monitoring programs be designed to make comparisons with the conclusions
from external studies instead of repeating them. Most importantly, subwatershed monitoring
programs should not be viewed asan opportunity tofill in datagaps. Information gathering exercises
for the subwatershed should be considered to be part of the technical studies necessary for the
development of the plan.

Subwatershed monitoring programs should be carried out at several levels. For example, operational
monitoring would audit the users of the plan to ensure that the plan is being implemented in
accordance with the recommendations. A second level of monitoring might determine the health of
the subwatershed by carrying out comparisons studies relative to baseline information generated or
documented in the plan. Specific requirementsto monitor management practices supported, but not
controlled by subwatershed plans should be deferred to either higher (watershed studies) or lower
(subdivision) level plans which oversee these practices.

When subwatershed monitoring programs are being designed, consideration should be given to
parameters which will act as barometers of watershed integrity, in the same way as ailing canaries
served as warnings to miners that dangerous gases were present. 1f best use is made of monitoring
information accumulated on environmental responses to land uses/changes, our understanding of
ecosystems at work and our ability to accommodate land use change will grow accordingly.

8.0 FUNDING

Subwatershed plans vary widely in scope and kinds of activities required, and many jurisdictions and
agencies are likely to be involved in this work. Thus, there cannot be a smple, generic funding
formulain place. Those participating in plan devel opment and implementation need to be innovative
in securing new and various funding sources and in properly scoping the nature, timing and extent
of the work involved.
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Funding support for the many subwatershed planning inititatives completed or begun over the last
two or three years has come from local and regional municipalities (directly or through conservation
authority levy), developers and provincial agencies (MNR transfer paymentsto CAs). Therelative
contributions of the partners varies widely on the basis of local circumstances. A principal factor
influencing private sector funding participation has been the presence of major development interests
and pressure for development approvals.

A well-designed approach to planning at the subwatershed level should allow cost savings for the
development community that can be used for subsequent studies associated with individua
development proposals, such as plans of subdivision, stormwater management plans and erosion
management plans. This is achieved through the improved understanding of priority issues, the
identification of environmentally sensitive areasand areas preferred for devel opment, and the broader
and interconnected view of servicing needs arising out of the subwatershed plan.

Participants may also find that some of their ongoing work can be "reprofiled” to contribute to the
needs of the subwatershed plan. For example, in areas where a significant portion of the
subwatershed isaready extensively devel oped, spending on remediation and redevel opment planning
could be combined with planning efforts focusing on the developing areas. Participants are
encouraged to make study costs "affordable" by a realistic scoping of study needs, phasing plan
development, sharing available information and drawing on experience from other subwatersheds.

9.0 SUBWATERSHED PLANS: BALANCED BENEFITS

Subwatershed plans, by their very nature, require a wide range of activities and disciplines to be
integrated into abroad, solid environmental and economic picture of the subwatershed planning area.
This scope is, therefore, much wider, not only in geographic area but aso in technical complexity,
than master drainage planning. For that reason, subwatershed planning provides a much better
environmental basisfor land use decisions, since morefactors, changesand responsesare considered.

What is important is that the plan provides a range of practical, environmentally acceptable and
economically sound publicly valued deliverables. These"deliverables' arethe productsof the plan
that form the crux of itsusefulnessto all stakeholders and its benefit to the natural environment. For
example, at the outset of planning for a number of subwatersheds, the importance of developing
various plans could beranked in priority for early attention, based on an evaluation system that takes
into account the following factors which can become "deliverables’ or benefits:

. significance and senditivity of natural resources
. pressures for new devel opment

. recreational opportunities

. water taking/water use assessment

. hazard lands - flooding, erosion

. efficient servicing

. [imiting "urban sprawl"
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Not only are such products valued by the public, they also serve to advance the mandates of various
provincial and municipal agencies. The agencies, for their part, can accomplish thisin arelatively
cost-effective manner by such means as focusing their efforts, carrying out activities in phases, and
funding these initiatives through partnerships with other agencies which a so stand to benefit. Over
the long term, their mandates can be fulfilled more effectively by devoting much of their efforts and
funds to activities that will prevent problems in the future, thus saving more expensive costs for
remedial actions that otherwise may be required later.

Thereisafurther benefit to cost-effective preventative activitiesundertaken as part of asubwatershed
plan. Streamlining the efforts and costs required to achieve the "deliverables’ can shorten time
required for approvals, which isitself a cost benefit, because the plan outlines agency requirements,
encourages public input and concurrence, and addresses downstream issues. It follows that if this
cost benefit isdemonstrated in anumber of subwatershed plans, then subsequent proposed plansare
more likely to secure early commitments for funding.

Ultimately, subwatershed plans can form a solid foundation for regional economic development in
the province. A sound subwatershed plan can encourage and attract new development because the
time required for the development will be streamlined by virtue of many planning issues having
already been resolved. New development, in turn, together with a healthy environment that is
protected and preservedin greenspace and parkland and woodl ot, promotesthe growth and economic
stability of the community.

Findly, the forward thinking, the balance of natural and economic interests, and the attainment of

publicly valued products that are al prescribed in the subwatershed plan foster sustainable
development at alocal scale, where the whole community can enjoy its benefits.
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