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EXECUTIVE SUMMARY

The goal of watershed planning is to provide a framework to

protect, restore and enhance a healthy and resilient watershed. A
Watershed Plan examines the environment and human activities
within a watershed area and assesses the relationships between
these activities to determine how the ecosystems of the watershed
should be managed to ensure they retain their ecological integrity
and health in a sustainable manner.

The purpose of the Oshawa Creek Watershed Plan specifically is to

be the definitive tool used by CLOCA, municipalities, planning
authorities, agencies and all other stakeholders to guide decisions
regarding the effective management of watershed resources in
response to a changing environment. This Plan recognizes the
unique urban, rural and natural environment conditions present in
the watershed, considers future growth and planning policy, and
recommends specific measures to protect our resources.

The goal of this Watershed Plan is to achieve healthy natural

systems within the Oshawa Creek Watershed which can positively
respond to landscape changes and watershed conditions while
sustaining its ecological health and integrity. This Plan provides the
framework that will protect, restore and enhance the natural
resources in the watershed to ensure that it will continue to
function as a system of healthy natural interactions in response to a
quickly changing social, economic and natural landscape.

This Watershed Plan does not prescribe land use. Rather, at a
watershed scale, it informs municipalities and makes
recommendations regarding the natural features and functions
necessary to achieve watershed health, which in turn helps protect
the natural, social, cultural and economic capital of the watershed.

|mp|ementation of the Watershed Plan will be carried out

predominantly by CLOCA, the Region of Durham and the local
municipalities  through the Action Plans and policy
recommendations described herein.

Sections 1, 2 and 3 - Preparing the Plan

The first three sections of this Watershed Plan provide introductory
context, summarize the watershed’s existing conditions and
CLOCA’s watershed plan development process. Together, these
sections illustrate all of the background and process information
regarding the development of the Watershed Plan.

Sections 4 through 8 — Managing the Watershed

Section 4 provides a look at a “Healthy Oshawa Creek Watershed”

through the identification of watershed health targets that, if
achieved, would indicate that the watershed has achieved the
minimum standards of health. To achieve these targets a
“Watershed Management Plan” has been developed, and is
depicted as a map in Figure 13. This map illustrates the key
components of the watershed for protection, restoration and



enhancement that will allow health targets to be met. Components
include the delineation of the Oak Ridges Moraine, the Lake
Iroquois Beach, a 1km buffer of the Lake Ontario Shoreline, High
Volume Recharge Areas (HVRAs), Regional Wildlife Movement
Corridors, the Natural Heritage System (NHS) and Manicured
Greenspace. Together, these elements represent all of the
fundamental aspects of meeting key watershed health targets, and
have been amalgamated into one mapping product and translated
into a Management Plan.

Section 5 — CLOCA Responsibilities describes CLOCA’s strategic
priorities for managing the watershed through the implementation
of the Watershed Plan and describes 24 Action Plans for CLOCA to
undertake that have been identified as necessary for achieving
various watershed health targets. A summary table of the Oshawa
Creek 1995 and 2002 Watershed Management recommendations is
also provided in this section.

Section 6 - Municipal Partners includes policies that have been
created as tools for our partner municipalities to incorporate into
their Official Plan documents. These policies translate watershed
goals, objectives and targets into municipal policy language so that
our municipal partners have the effective policy instruments to
implement the recommendations of this Watershed Plan.

Section 7 - Other Partners and Stakeholders provides strategic
priorities for affecting positive changes in the watershed with
residents, land owners, schools, community groups, business and
the development community.

Section 8 - Unique Management Areas describes aspects of the
Oshawa Harbour, the Goodman Flood Area and Montgomery Creek
as these areas require special management consideration due to
their unique characteristics.

Sections 9 and 10: Monitoring and Next Steps

These final two sections take us beyond watershed plan
implementation, providing advice and guidance on performance
monitoring and assessment of progress made in achieving the
healthy watershed targets.

This Watershed Plan is built upon the foundation of knowledge

compiled in the 1995 Oshawa Creek Watershed Plan undertaken by
the City of Oshawa, the 2002 Oshawa Creek Watershed Plan
undertaken by CLOCA, and the 2011 Addendum to the 2002
Watershed Plan (also undertaken by CLOCA) that updates the 2002
existing conditions information.

Through the implementation of this Plan, municipalities will be

able to balance the environmental, economic and social/cultural
needs of residents to ensure healthy, vibrant and sustainable
communities into the future. The Conservation Authority can
continue to fulfill its mandate to responsibly manage the resources
of the watershed for all to enjoy, and all other stakeholders can
benefit from the vast opportunities a healthy watershed offers for
economic, social and cultural enrichment.
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

1 INTRODUCTION

The Central Lake Ontario Conservation Authority (CLOCA) is
preparing updated Watershed Plans for each of the major
watersheds within its jurisdictional boundaries. This document is a
compendium of previous work completed in this watershed,
including the Oshawa Creek Watershed Study, 1995 completed for
the City of Oshawa, the Oshawa Creek Watershed Management
Plan, 2002 and the Oshawa Creek Watershed 2011 Addendum to
the 2002 Management Plan: Existing Conditions (both authored by
CLOCA).

The goal of this Watershed Plan is to achieve healthy natural
systems within the Oshawa Creek Watershed that can positively
respond to landscape changes and watershed conditions while
sustaining its ecological health and integrity. This Plan provides the
framework that will protect, restore and enhance the natural
resources in the watershed to ensure that it will continue to
function as a system of healthy natural interactions in response to a
quickly changing social, economic and natural landscape. Through
the identification of watershed goals, targets and
recommendations, the resources of the watershed can be managed

in a sustainable manner.

To support and direct watershed management, a detailed
implementation plan, identifying key stakeholders and providing a
suite of implementation tools is provided. These tools include
policy direction and action items to be used to actively pursue the
realization of watershed goals, recommendations and targets. The
key stakeholders of this watershed include CLOCA, municipalities
and other partners (residents, NGOs, volunteers etc.) who all have a

WHY IS WATERSHED PLANNING IMPORTANT?

e Everything is connected. to everything else. Upstream activities affect
the quality and quantity of water downstream.
Surface and groundwater systems can be easily contaminated and
have a limited tolerance for stress. Long- term problems can develop
that are costly and difficult to deal with in the future so preventative
actions are required now.
Water and natural heritage resources can be protected more
efficiently if watersheds are managed as whole ecosystems. By using a
watershed approach to managing our resources, harmful impacts on
the system can be identified quickly so that prevention, remediation
or improvements can be carried out right away.

http://conservation-ontario.on.ca/watershed_management/index.html

role to play in watershed health. Implementation of the
recommendations of this Watershed Plan is crucial for achieving
watershed health and requires stakeholder commitment in the form
of approval/endorsement, financial and in-kind support and sharing
of resources.

By participating in the pursuit of watershed health targets,
stakeholders can gain a stronger understanding and appreciation of
the natural environment and the incredible opportunities available
within this watershed. Municipalities will be able to balance the
environmental, economic and social/cultural needs of residents to
ensure healthy, vibrant and sustainable communities into the
future. Through the execution of this Watershed Plan, the
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

Conservation Authority can continue to fulfill its mandate to
responsibly manage the resources of the watershed for all to enjoy.

This document summarizes the background work conducted to
prepare the Plan and presents it in Sections 1, 2 and 3. The
Watershed goals and targets which provide the basis for sustainable
watershed management are presented in Section 4. Direction on
how to manage the watershed to achieve these goals and targets is
set out in Sections 5, 6 and 7, with each Section dedicated to one of
the three key stakeholders identified for Watershed Plan
implementation. Section 8 describes three unique watershed
management areas that have been highlighted due to their
distinctive existing conditions or policy regime. The remaining two
Sections move beyond watershed plan implementation, providing
advice and guidance on performance monitoring and assessment of
progress made in achieving the healthy watershed targets.
Throughout the document, historical references are made to the
past Watershed Plans and the recommendations of those plans to
provide context and illustrate the consistency of recommendations
to improve the health of this watershed over the last 18 years.
Recognizing these past Plans and recommendations is a necessary
component of understanding the full context and history of the
watershed so that the best decisions can be made moving forward.

1.1 PURPOSE AND ScOPE OF THE WATERSHED PLAN

The goal of watershed planning is to provide a framework to
protect, restore and enhance a healthy and resilient watershed. A
Watershed Plan examines the environment and human activities
within a watershed area and assesses the relationships between
these activities to determine how the ecosystems of the watershed

should be managed to ensure that they retain their ecological
integrity and health in a sustainable manner.

The purpose of the Oshawa Creek Watershed Plan specifically is to
be the definitive tool used by CLOCA, municipalities, planning
authorities, agencies and all other stakeholders to guide decisions
regarding the effective management of watershed resources in
response to a changing environment. This Plan recognizes the
unique urban, rural and natural environment existing conditions
present in the watershed, considers past management actions and
recommendations, takes into account future growth and planning
policy, and recommends specific measures to protect our resources.

This Watershed Plan does not prescribe land use. Rather, at a
watershed scale, it informs municipalities and makes
recommendations regarding the natural features and functions
necessary to achieve watershed health, which in turn helps protect
the natural, social, cultural and economic capital of the watershed.
Implementation of the Watershed Plan will be carried out
predominantly by CLOCA, the Region of Durham and the local
municipalities  through  the Action Plans and policy
recommendations described herein.

The Oshawa Creek Watershed Plan is intended to be read and
applied in its entirety as it is a comprehensive, integrated and long-
term approach to watershed management.

Page |2\
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

1.2 HISTORY OF THE DEVELOPMENT OF THE OSHAWA CREEK
WATERSHED PLAN

In 2002, CLOCA released the Oshawa Creek Watershed
Management Plan using a foundation of knowledge gained from the
Oshawa Creek Study, MINR, 1973, the Oshawa Harbour Pollution
Prevention, Environment Canada, 2000 report and the Oshawa
Creek Watershed Study completed by the City of Oshawa (Totten

Sims Hubicki Associates) in 1995.

In 2011, CLOCA released an addendum that updated several
sections of the 2002 Plan to reflect the current watershed
conditions and to address the watershed planning requirements of
several new or amended policy initiatives. Recommendation #19
from the 2002 Plan ‘Summary of Key Recommendations’ states that
“CLOCA undertake a review of the Oshawa Creek Watershed
Management Plan within a 10 year time frame.” This addendum
fulfilled that requirement and focussed on updating the existing
conditions within the watershed. As such, Section 5 of the 2002

Plan, being the Watershed Management Plan, was not revised.

This 2013 Oshawa Creek Watershed Plan is a compendium of the
work to date, structured to reflect CLOCA’s 2013 standardized
framework for Watershed Plans and updated with the most recent
data, information and management recommendations available.
This Plan provides the history of the management of the Oshawa
Creek Woatershed and makes recommendations for the future
protection, restoration and enhancement of watershed resources

Exhibit 1 provides a timeline of key watershed planning work done
for the Oshawa Creek Watershed and summarizes the content of
each document. Every effort has been made to clearly incorporate
previous watershed plan documentation into CLOCA’s watershed
planning template to ensure consistency, transparency and
accountability in the Oshawa Creek

Watershed.

in watershed planning

EXHIBIT 1: HISTORICAL DEVELOPMENT OF OSHAWA CREEK
WATERSHED PLANNING DOCUMENTATION

\/ *Oshawa Creek Watershed Study, September 1995
¢ A compreshensive watershed study of hydraulic and natural

199 5 heritage conditions by TSH Associates for the City of Oshawa.

LY
L
»,

¢ Oshawa Creek Watershed Management Plan, September 2002
*CLOCA's original Watershed Management Plan for this watershed.

¢ Oshawa Creek Watershed 2011 Addendum to the 2002
Management Plan: Existing Conditions
20 1 1 * An update to the existing conditions portions of the 2002 Oshawa

Creek Watershed Management Plan.

¢ Oshawa Creek Watershed Plan, 2013

e Compendium of 2002 Watershed Management Plan and 2011
Existing Conditions Addendum to the 2002 Watershed
Management Plan in consideration of the 1995 Watershed Study.

2013
N\

reflecting federal, provincial, municipal, and agency policy 4
directions. h
Page |3 4

Central
Lake Ontario
., Conservation

< _>



Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

1.3 How 10 USE THIS PLAN

The main document has been separated into two parts. Part 1
discusses all aspects of preparing the Plan, while Part 2 provides the
direction recommended for managing the Watershed. Hyperlinks
have been provided throughout the document to direct electronic
readers to either external additional documentation or as an
internal re-direct to the glossary of this document when an
uncommon word is used for the first time. The document has been
structured for ease of use and reference by the reader. Electronic
use is encouraged wherever possible to avoid excess paper use
through hard copy printing.

2 KEY EXISTING ISSUES IN THE OSHAWA CREEK
WATERSHED

This section will provide readers with an overview of the notable
existing conditions within the Watershed. Please see Appendix A
for a detailed accounting of the existing conditions of the Oshawa
Creek Watershed as compiled through the 2002 Watershed Plan
and 2011 Addendum.

2.1 StuDY AREA

The Oshawa Creek Watershed, including the Montgomery Creek
and Goodman Creek subwatersheds, consists of 120 square
kilometres, originates in the Oak Ridges Moraine, and outlets into
Lake Ontario at the Oshawa Harbour. The Oak Ridges Moraine
(ORM), Lake Iroquois Beach (LIB) and Lake Ontario Shoreline (LOS)
all form east-west corridors across the watershed. Figure 1: Study

Area illustrates that the watershed is primarily located in the City of
Oshawa but also extends into the Municipality of Clarington, Town
of Whitby, and the Township of Scugog. The Watershed consists of
large areas of rural land cover in the north with significant existing
urban and urbanizing land cover in the south.

It is important to note that the subwatersheds were re-named
during the 2011 Existing Conditions Addendum process as follows
(as some historical recommendations reference the former names
of the subwatersheds):

WN Raglan
EN Enfield
ws Windfields
ES Kedron
GC Goodman
MB Oshawa Main
Mont Montgomery
H Harbour

2.1.1 MONTGOMERY SUBWATERSHED (FORMERLY MONT)

The Montgomery Subwatershed is the second smallest of the
subwatersheds. Intensive industrial and residential land use exert
the greatest influence on the character of this Subwatershed.

Montgomery Creek flows southeast to Oshawa Harbour through a
narrow, heavily influenced urban valley. The vegetated portions of
this valley comprise the extent of the natural features found in this
Subwatershed. Despite the highly urbanized nature of this
Subwatershed, the well-established riparian vegetation found along
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

the valley serves numerous vital functions, such as filtration of
overland water flow, moderation of creek temperature, provision of
essential habitat for urban tolerant species, and stabilization of the
valley during peak storm events. Historical land uses in this

Subwatershed may be contributing to degraded water quality.

2.1.2 OsSHAWA MAIN SUBWATERSHED (FORMERLY MAIN BRANCH)

The Oshawa Main Subwatershed is centred along the single main
channel of the Oshawa Creek. The Subwatershed is typical of many
southern Ontario urbanized landscapes; the predominant land uses
are residential and commercial, and the natural landscape reflects
the influences of these developments. Valuable features include

the riparian zone of the creek and forested areas within the valley.

2.1.3 GOODMAN SUBWATERSHED (FORMERLY GC)

Goodman Creek is a small tributary of Oshawa Creek. This
Subwatershed falls within the City of Oshawa urban area and as
such the predominant land uses are residential and commercial.
Despite the highly urban nature of this Subwatershed, natural cover
exceeds 23%, most of which is concentrated in the north and
includes portions of the provincially significant Whitby-Oshawa
Iroquois Beach Wetland Complex. The Taunton North core habitat
area is found in this Subwatershed and is associated with the
Whitby-Oshawa Iroquois Beach Wetland Complex. This core habitat
has strong connections with habitats to the west in the Pringle and
Lynde Creek Watersheds.
Subwatershed are presently being studied for urban development

Lands north of Taunton Road in this

opportunities.

EXHIBIT 2: OSHAWA CREEK SUBWATERSHEDS
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

2.1.4 WINDFIELDS SUBWATERSHED (FORMERLY WS)

The Windfields Subwatershed is located in the northwest portion of
the City of Oshawa. Much of the area is subject to Planning Act
applications for development. The Oshawa Creek begins to branch
at this point in the watershed, and consequently the Subwatershed
broadens. The natural heritage features in this Subwatershed are
generally associated with the valleylands. Both the Taunton North
core habitat area and the Whitby-Oshawa Iroquois Beach Wetland
Complex extend from the Goodman Subwatershed into the
Windfields Subwatershed providing an excellent and diverse habitat
area important for maintaining overall diversity.

2.1.5 KEDRON SUBWATERSHED (FORMERLY ES)

The Kedron Subwatershed represents part of the drainage area of
the east branch of Oshawa Creek, and is located between the least
stressed areas in the north and the most intensely pressured
systems in the south.

While the south part of this Subwatershed is dominated by urban
land uses, the northern half is predominantly agricultural, but like
the Windfields Subwatershed, urbanization is imminent. The
eastern extent of the Taunton North core habitat area lies within
the southern part of this Subwatershed. The riparian corridors in
this Subwatershed provide connectivity between the Oak Ridges
Moraine and the southern half of this Watershed.

2.1.6 RAGLAN SUBWATERSHED (FORMERLY WN)

The Raglan Subwatershed contains the western headwater
tributaries of Oshawa Creek, most of which originate in the Oak
Ridges Moraine (ORM). The Subwatershed is almost exclusively
characterized by agricultural land uses interspersed with small

settlement areas. Lands south of Howden Road in this
Subwatershed fall beyond the southern limits of the ORM and
Greenbelt Policy areas and will eventually experience changes in
land use. There are a number of large tableland woodlots and
coldwater tributaries on, or originating from, the ORM. This
Subwatershed has some of the highest forest cover (15%) and
wetland cover (6.5%), and is a significant contributor to the Oshawa
Creek Watershed’s overall natural cover.

2.1.7 ENFIELD SUBWATERSHED (FORMERLY EN)

The Enfield Subwatershed is the largest Subwatershed and has both
the highest percentage of natural cover (31%) and wetland cover
(11%) of all the Oshawa Creek Subwatersheds. There are a number
of large, high quality wetlands, including the provincially significant
Enfield Wetland Complex, that serve as core areas with good
natural connections to other features in the Subwatershed. The
Enfield Subwatershed greatly contributes to the health of the
watershed as a whole. The predominant land use is
agriculture. The northern half of this Subwatershed lies within the
ORM and Greenbelt and as such urbanization is not anticipated in
these policy areas.

2.1.8 HARBOUR SUBWATERSHED (FORMERLY H)

The Harbour Subwatershed is located adjacent to the most
southerly outlet of the Oshawa Main Subwatershed. The most
distinctive characteristic of this Subwatershed is its location on the
Lake Ontario Shoreline and the presence of the Oshawa Harbour,
which is a major economic, social and environmental consideration
for the City of Oshawa.
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

FIGURE 1: STUDY AREA

Lake Ontario

of all the information contained within the map.

Source: CLOCA, 2012; MNR, 2012;
Regional Municipality of Durham, 2012,
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

2.2 WATER

Water is the cornerstone of protecting and enhancing a watershed.
Every element of ecosystem health, and many elements of human
health, depends on the strength of the ground and surface water
systems to support each watershed component and to ensure a
healthy and resilient system.

2.2.1 GROUNDWATER QUALITY AND QUANTITY

Groundwater is a hidden resource beneath the earth’s surface,
which helps to ensure that streams flow year round and maintains
stream temperatures at levels conducive for fish and other aquatic
life to survive.

The following outlines key conditions found in the Oshawa Creek
Watershed that impact groundwater quality and quantity:

e Higher rates of discharge occur in streams along the south
flank of the ORM, areas of the South Slope physiographic
region and throughout the Iroquois Beach area;

e There are approximately 1655 privately owned domestic
water wells (2008);

e Current estimate of groundwater consumptive use
constitute only 4% of the available groundwater supply of
Oshawa Watershed;

e Two Provincial Groundwater Monitoring Network (PGMN)
wells are located within the Oshawa Creek Watershed. Well
WO0000049-1, located at Raglan has been recording water
levels since 2001 and WO0000262-1, located just east of
Columbus on Grass Grove Road, was commissioned in 2003.
In the spring of 2008, a new well was constructed in the

northern portion of this Watershed, at Purple Woods
Conservation Area;

e During the summer of 2002 CLOCA undertook groundwater
quality sampling on 894 domestic wells within CLOCA's
jurisdiction, a number of which are located in the Oshawa
watershed;

e Initial evaluations of chloride and sodium suggest that, for
the most part, these chemicals originated from the natural
environment with some impacts noted in shallow wells,
potentially as a result of the use of road salt for de-icing
purposes; and

e The 0.3 mg/L iron concentration limit under the Ontario
Drinking Water Standard (OWDS) was exceeded in all of the
11 samples at W0000049-1 (Raglan) and one sample at
W0000262-1 (Columbus). This was attributed to natural
conditions and dissolution of minerals associated with the
geologic materials.

2.2.2 SURFACE WATER QUALITY

Surface water quality is a key indicator of watershed health and has
particularly strong impacts on fish and other aquatic life. As all
municipal drinking water within CLOCA is provided from Lake
Ontario, the quality of the surface water flowing into the Lake from
Oshawa Creek is important for human health as well. Different
types of water quality information (biological and chemical
indicators) have been collected by CLOCA and the Ministry of the
Environment (MOE) through a number of programs including the
Provincial Water Quality Monitoring Network (PWQMN) Program
since 1964.
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

Biological Water Quality Specimens © CLOCA

The following outlines key conditions found in the Oshawa Creek
Watershed that impact surface water quality:

e Historical biological water quality impairment evident in
urban areas originated from untreated sewer discharge,
contaminated stormwater, direct pollution, organic
enrichment, nutrient enrichment from agricultural practices
(e.g. livestock in the creek, pesticide application, and lack of
riparian vegetation), and the cumulative effects of these
stressors from upstream areas (which many lack sufficient
Stormwater treatment);

e The best water quality in this watershed is typically found
in areas dominated by natural land cover, including well
vegetated valley sections;

e Despite degraded water quality in some areas of the
watershed, Oshawa Creek continues to provide a productive
fishery supporting many sensitive coldwater species;

o Chloride: Elevated concentrations of chloride have been
occasionally observed at all surface water quality
monitoring stations in Oshawa Creek. Exceedences of the
150 mg/L limit have only been recorded at SWQ2, which is
located in the highly urbanized area of the lower reaches of
the watershed;

e Phosphorus: Some exceedences of the prescribed limit of
30 pg/L has been recorded;

e Nitrates: At SWQ10 and SWQ11, there is not a satisfactory
number of samples for valid statistical analyses. It is noted,
however, that at least six samples from the historical data,
and one following the program’s re-initiation in 2003, were
observed to exceed the 2.93 mg/L limit;

e Copper: Samples collected at SWQ2 historically exceeded
the 5 pg/L PWQO limit. After 2003, only two samples at
SWQ2 went beyond the prescribed limit while none of the
samples from SWQ10 and SWQ11 recorded exceedences;
and

e Dissolved Oxygen (DO): Presently DO concentrations are
not critical. Historic concentrations however, occasionally
fall below the critical level necessary to support aquatic life.

2.2.3 SURFACE WATER QUANTITY

CLOCA maintains a network of monitoring stations at which water
qguantity data, such as rainfall and stream water level, are collected.
These stations are permanent gauges that record information
periodically. This information is used to identify trends and averages
for each of the gauges. Within the Oshawa Creek there are 4 water
level stations, 1 of which also monitors rainfall.

CLOCA'’s baseflow monitoring network was established in 2002 and
consists of 138 stations jurisdiction wide, 39 of which are in the
Oshawa Creek watershed. These stations are monitored manually
during the summer months after 3 consecutive days with no rainfall.

In addition to stream and baseflow monitoring, CLOCA maintains a
snow pack monitoring program, where snow depth and density is
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

Culvert Elevations Survey © CLOCA

obtained on a preset schedule of twice monthly. Within the
watershed there is 1 snow pack monitoring station located at
Coates Road in the Purple Woods Conservation Area. This
information is used to assist in the development and calibration of
the hydrology and hydraulic models.

Collected information and conducted modeling has determined that
the Oshawa Creek Watershed experiences stress with respect to
surface water quantity, particularly during the summer months.

2.2.4 WATER TEMPERATURE

Water temperature is one of many criteria used to assess the water
quality of a stream and the health of the aquatic habitat within it.
Many organisms require particular thermal regimes to survive, and
cannot tolerate extreme changes in water temperature. Water
temperature at any given site is influenced by the cumulative
effects of all landscape characteristics upstream, including the

extent of the riparian vegetation, groundwater discharge and type
of land use. Ambient air temperature also plays a role in water
temperature.

In 2007, thermal regimes were assessed in Oshawa Creek as part of
the CLOCA Agquatic Monitoring Program. Temperature data was
collected using portable temperature loggers at 41 sites throughout
the watershed. The results from the 41 loggers were analyzed in the
spring of 2008. The following outlines key water temperature
conditions in the Oshawa Creek Watershed:

e Although the range of coldwater habitat is much larger;
coldwater sites are present in the mid to upper reaches of the
watershed typically dominated by natural land cover and in
areas with evidence of groundwater discharge;

e Coolwater habitat is present throughout the majority of the
middle and lower reaches of the watershed where groundwater
discharge is less evident and urban and agricultural impacts are
greater;

e Warmwater sites are not present. During the warmer summer
months, the coolwater temperatures indicate that habitat is still
suitable for sensitive fish species like Salmon and Trout; and

e Stormwater input and a lack of stormwater management in the
older urban areas, and high proportions of impervious cover,
are contributing to the stream temperature degradation,
particularly in the southern reaches.
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

2.2.5 FLUVIAL GEOMORPHOLOGY the Lake Iroquois Beach, indicating substantial groundwater
Fluvial Geomorphology is the study of how waterways react and inputs from both physiographic regions.

evolve to changes. Stable stream systems (despite the term) are
Figure 2 illustrates the existing water resources in the Oshawa

Creek Watershed.

dynamic, with erosion, sediment transport and deposition all
occurring. These processes cause a stream to “migrate”, although
the rate of movement may be quite gradual.

The following outlines key conditions found in the Oshawa Creek

Watershed describing fluvial geomorphology impacts:

e The dendritic nature of Oshawa Creek gives rise to the majority
of stream length as first-order tributaries; and

e First-order streams represent over half (59%) of the total
stream length in the watershed. Of these first order tributaries
71% originate from the Oak Ridges Moraine, and 23% arise from

Oshawa Creek Main Branch © Keith Isnor © Keith Isnor
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FIGURE 2: EXISTING WATER RESOURCES
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

2.3 NATURAL HERITAGE RESOURCES

The Natural Heritage resources in the watershed consist of both
terrestrial resources, including wetlands, and fisheries and aquatic
resources. These features, along with their associated functions,
are interconnected and represent the pivotal components of a
healthy watershed.

2.3.1 TERRESTRIAL NATURAL HERITAGE

Terrestrial Natural Heritage includes plants, animals, wetlands and
naturally vegetated communities. These elements are essential
components of watershed health, contributing significantly to a
watershed’s biodiversity and have a strong influence on water
quality and quantity. A healthy terrestrial natural heritage system
contributes to the strength of Durham Region’s social and economic
vitality.

The following outlines the key conditions within the Oshawa Creek
Watershed, and describes the existing terrestrial natural heritage
resources:

e The Oshawa Creek Watershed contains 1 Life Science Area of
Natural and Scientific Interest (ANSI) and all or part of 3
Provincially Significant Wetlands (PSWs);

e Excluding the Oak Ridges Moraine and the Lake Iroquois Beach,
the Oshawa Creek Watershed has 10 Environmentally Sensitive
Areas (ESAs), 8 of which are considered highly sensitive;

e The Oshawa Creek Watershed contains a moderate amount of
natural cover (23%). This natural cover value is based upon all
ELC vegetation communities mapped in the watershed (as
shown in Figure 3). Despite the fact that most of this natural
cover is forest (63%), the watershed only has 15% forest cover

across its entire area. This falls well below Environment
Canada’s 2004 recommendation of 30% minimum forest cover
in a watershed;

The ORM and its south slope contain the largest forest blocks
within the watershed, although few are in excess of 20 ha and
many are somewhat fragmented;

Between the Lake Iroquois Beach and the ORM, the valleys are
moderately vegetated, and there are some valley sections
robust enough to contain forest interior conditions;

Oshawa Creek valleylands through the urban centre (from the
Lake Iroquois Beach south to Highway 401) are moderately
vegetated, with limited riparian cover as an expansive park
system forms much of the urban valley. The valleylands south
of Highway 401 to Lake Ontario provide the most vegetative
cover within the urban area, and are also documented as an
ESA;

Approximately 33% of the existing vegetation is regenerating
(roughly 8% of the landscape). Most of these areas are cultural
meadows, thickets, and regenerating swamps, which will
succeed into forest if left undisturbed. No true prairie-like
habitats have been identified within this watershed; and

Much of the watershed’s interior forest habitat, and all of its
deep forest interior habitat, is located within the Enfield —
Purple Woods core habitat area. Approximately 75 ha of
additional forest interior is scattered throughout the forest
patches in this area.
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2.3.2 FISHERIES AND AQUATIC HABITAT
Familiar examples of aquatic ecosystems are lakes and rivers, but

they also include areas such as floodplains, wetlands and riparian

corridors. Wetlands help improve water quality, reduce flood peaks

and recharge groundwater aquifers. Fish are one of our most valued

natural resources from ecological, economic, social and cultural

perspectives. Healthy fish and environments result from protecting

and/or restoring aquatic ecosystems.

The following outlines key conditions found in the Oshawa Creek

Watershed describing the existing fisheries and aquatic habitat

systems:

Total wetland cover is just under 7%, which is below
Environment Canada’s recommendation of 10% wetland cover
per watershed;

Wetland communities are relatively well-distributed within the
valleys, but outside of the valleys there are virtually no
wetlands. The vast majority of the wetlands are forested
swamps, with marsh communities only represented along creek
edges and in the Oshawa Creek coastal wetland complex;

The Oshawa Creek Coastal Wetland Complex is a 20.2 ha

Fisheries and Aquatic Resource Monitoring © CLOCA

wetland complex, comprised of 7 wetland units and is the
watershed’s only coastal wetland. This wetland provides
aquatic habitat for fish, invertebrates, birds, amphibians and
reptiles;

There are 25 known instream barriers within the watershed;
Riparian vegetation cover in the Oshawa Creek Watershed falls
short of the Environment Canada guideline of 75%, as only 30%
of the entire stream length has 30m riparian buffers (based on
2005 Orthophoto interpretation);

Currently, there are 35 fish species, representing 14 families,
known to occur within the watershed including those found
only within the Oshawa Coastal Wetland or Oshawa Harbour;
The watershed supports healthy fisheries including Chinook
Salmon, Brook Trout, Brown Trout and Rainbow Trout
populations, in addition to sensitive non-game species like Slimy
or Mottled Sculpin;

There are no fish species at risk known to currently exist within
the Oshawa Creek Watershed;

Invasive species present include Goldfish, Common Carp and
Round Goby;

Environmental stressors, including impacts from adjacent land
uses, are negatively affecting the fishery resources and aquatic
habitat in this watershed.

Figure 3 illustrates the existing Natural Heritage resources in the
Oshawa Creek Watershed.
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FIGURE 3: EXISTING NATURAL HERITAGE RESOURCES
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2.4 TRANSBOUNDARY ISSUES / ANTHROPOGENIC INFLUENCES

The “boundaries” or “jurisdiction” of the watershed plan is based on
the physical drainage system into the Oshawa Creek. There are,
however, regional influences: indirect and direct human impacts
that affect our watershed health but are not always bound by our
watershed limits, and as such need to be looked at on a larger scale
to fully understand the systems. Several components discussed
below have impacts to other ecological systems but require focused
discussion to adequately identify specific conditions and make
recommendations to improve watershed health.

2.4.1 IMPERVIOUS SURFACES

Impervious surfaces interrupt the natural hydrologic cycle by
preventing the infiltration of rainwater into the ground, increasing
the volume, rate and temperature of stormwater runoff, and
increasing the concentration of pollutants carried to the receiving
watercourse. Cumulatively, these changes adversely impact aquatic
and other biological communities.

The following outlines key conditions found in the Oshawa Creek

Watershed describing existing impervious surfaces:

e The overall imperviousness for the Oshawa Creek watershed is
approximately 13% (Environment Canada’s guideline is less than
10% imperviousness on a watershed basis);

e The Harbour Subwatershed is the most impervious of the
Oshawa Creek Subwatersheds with a value of 58%, followed
closely by the Montgomery Subwatershed with an
imperviousness value of 57%. These high levels of
imperviousness are due mainly to urbanization, including the
industrialization of these Subwatersheds;

Urban areas predominate from Conlin Road south to Lake

Ontario. Above Taunton Road, development is primarily
confined to the easterly half of the watershed. The sum of
paved roadway surfaces represents the majority of the
remaining watershed impervious areas; and

It is noted that the proposed Highway 407 will be crossing the
watershed. The development of this infrastructure will alter the
amount of imperiousness in the watershed and subwatersheds.
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2.4.2 STORMWATER MANAGEMENT

Stormwater management is the practice of controlling runoff to
prevent downstream erosion, flooding and water quality
degradation, as well as assist in maintaining groundwater recharge
where relevant. It is a vital component of maintaining watershed
health in a developing watershed. Stormwater management is not
the sole responsibility of any one organization but must be
considered by several planning agencies, and as such, CLOCA works
with municipal partners to ensure that all development applications
prepare a plan for managing runoff to ensure that the impacts of

development are minimized.

The MOE has published a Stormwater Management Planning and
Design Manual (SWMPDM) (MOE, 2003) that provides minimum
design standards. In addition to the guidelines set by the province,
CLOCA has its own watershed-specific guidelines. The CLOCA-
developed guidelines were created considering the specific
characteristics and needs of each watershed.

The following outlines key conditions found in the Oshawa Creek

Watershed describing existing stormwater management facilities:

e Enhanced (Level 1) Protection is required by CLOCA, as the
Oshawa Creek consists primarily of cool / cold water fisheries
and drains to a provincially significant coastal wetland;

e A study of the thermal effects of stormwater management
ponds is currently underway within CLOCA. One pond being
studied is located within the Harmony Creek Watershed on
Pondview Ct. in the City of Oshawa;

Quantity control for the 2 through 100-year and Regional storm
is not required on the main branch, but is required on all
tributaries unless otherwise noted in master plans;

There are sixteen stormwater management ponds (SWM ponds)
and eleven known Qil Grit Separators (OGSs) within the Oshawa
Creek Watershed; and

The areas that are not receiving quality treatment are the older
parts of Oshawa.

Kedron Park Stormwater Facility © cLocA
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2.4.3 FLOODPLAINS, EROSION AND NATURAL HAZARDS

2.4.3.1 FLOODPLAINS

A pastoral stream system can turn into a raging floodplain when a
significant weather event occurs. These events could be once in a
lifetime floods, but can cause incredible damage and suffering. The
Conservation Authorities develop floodplain mapping using
computer models to simulate large flooding events. The Ontario
Ministry of Natural Resources provides provincial guidance and has
established standards for floodplain modeling and mapping.

For the CLOCA jurisdiction, flood plain mapping is based upon the
greater of a 100-year storm or Hurricane Hazel. A 100-year storm is
not an actual recorded event, but rather a statistically developed
theoretical storm that considers assessing the intensity, duration,
and frequency of precipitation events throughout the full period of
weather records for our area, and attempts to predict the largest
rainfall that would be expected to occur once every 100 years.
Hurricane Hazel, an actual storm event which occurred in 1954,
caused massive damage to the Toronto area, including the
destruction of homes and loss of life. Hurricane Hazel was a 48-
hour long rainfall event that saturated the watersheds over the first
36 hours, continuing to add a significant volume of rain through the
last 12 hours. The recorded rainfall from Hurricane Hazel is used to
simulate flooding.

Although Hurricane Hazel is generally considered to be a larger rain
event than a 100-year storm, the two rain events respond
differently to land uses. Hurricane Hazel fully saturated the
landscape before adding the most intense rainfall. Because the
ground could not absorb any more moisture, all the rainfall from the

last 12 hours of the storm directly converted to run-off.
Consequently, this storm is less sensitive to the land uses of the
watershed, and as such Hazel produces similar flood conditions in
rural or urban landscapes.

The 100-year storm, by comparison, is sensitive to land use. That is,
rural areas that are able to absorb rainfall will produce less runoff in
a 100-year storm than an urban area that has impervious surfaces
such as roadways, parking lots, and rooftops. For this reason, when
a new development occurs in a watershed, the 100-year floodplain
may increase. In some urban areas, the flooding produced from a
100-year storm can be greater than the Hurricane Hazel flooding.

It is important to determine the extent of floodplain throughout a
watershed so that we can ensure development is directed away
from this hazard where there is an unacceptable risk to public
health or safety or of property damage. Similarly, when new bridges
and roads cross our stream valleys, flood analysis must be
completed to ensure that flood waters can be safely passed through
the structures without causing damage to the structures or the
lands upstream and downstream.

Windfields Stormwater Management Facility © CLOCA
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Oshawa Creek © Keith Isnor

Historical development is sometimes found within the floodplain.
To better manage the flood hazard in these areas, flood plain
management policies have been developed. In 1998, CLOCA
endorsed the Two Zone Flood Plain Management Policy for a Reach
of the Goodman Creek that provides specific policies for guiding
CLOCA’s permitting and development review process for this
specific area. The 2 zone policy was developed because of historic
development and because of the nature of the flood hazard being
relatively low flood elevations and low velocities. This policy can be
accessed at www.cloca.com as it is included in CLOCA’s Regulation
and Plan Review Policy Document.

2.4.3.2 EROSION

As a stream meanders through the watershed, the energy of the
flowing water is able to pick up and transport sediment, and
subsequently deposit the sediment where water flows more slowly.
This process is on-going throughout the full reach of the stream, and
generally stream banks erode on the outside meander bends, and
sediment bars build on the inside of the meander bends. The
position of the stream continuously moves through this sediment
movement process. Spring freshets, large rainfalls, or disturbances,
including beaver dams, all influence the rate of stream movement.
When a stream meanders into a trail or structure, a hazard is
created. Similar to the flooding scenarios outlined above,
allowances must be provided to minimize the hazard created by a
meandering stream. As a simple rule of thumb, the meander belt for
a stream is typically about 20 times the bank full width of the
stream. By plotting the meander belt, and keeping new
developments out of this hazard, future problems can be minimized
or avoided.

Similarly, in a contained valley, a stream will sometimes meander
into the valley slope. Over time, the stream flowing against the toe
of the valley slope will undermine the slope, and may lead to a
collapse of the slope. It is therefore also important to provide
allowances for a stream flowing in close proximity to the toe of the
valley slope to ensure that developments are kept a safe distance
away from the potentially hazardous slope.

Our valley systems are formed by erosion processes either from
glacial melt waters or more recent stream erosion. Some valleys are
left with very steep slopes that can be unstable. These steep slopes
may not show any signs of failure for long periods of time, but a wet
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season, or a dying tree may be all that is needed to destabilize a
steep slope. Once again, allowances are needed to ensure
developments are situated a safe distance from a steep slope
hazard.

2.43.3  FLOOD DAMAGE CENTRES

A flood damage centre is an area consisting of residential,
commercial and/or institutional development that is adjacent to a
creek and prone to flooding that endangers the safety and welfare
of people, or threatens to damage public and/or private property.
These Centres are determined using the floodplain mapping
developed by CLOCA for each of its watersheds.

Information about the structures located within these Flood
Damage Centres, along with the floodplain mapping data, is
combined into a database that is available to Conservation
Authority and municipal emergency management staff. During
flooding events, agency staff has the ability to query the database
and determine the structures that may require assistance. In the
event of a flood emergency, CLOCA would continue to provide
alerts and warnings to assist emergency response agencies with
directing their efforts to the appropriate locations.

Figure 4 illustrates the Regulated Areas and Flood Damage Centres
in the Oshawa Creek Watershed.

2.4.4 AR QUALITY
Air pollution is an on-going concern for people living in Ontario.
Airborne pollutants come from a variety of sources including fixed
sources such as factories and power plants, mobile sources such as
planes, trains, and automobiles, and natural sources such as fires,
dust and biogenic emissions. One of the key measures of air quality
is the Air Quality Index, as per Environment Canada, that notifies
residents of general air quality conditions. The following outlines
key conditions found in the Oshawa Creek Watershed describing
existing air quality conditions:
e Monitoring station in Oshawa had fewer air quality days
rated as “moderate” to “poor” than the provincial average
(88% very good, 12% moderate to poor); and
e Increasing trend of ground level ozone.
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FIGURE 4: REGULATED AREAS AND FLOOD DAMAGE CENTRES
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2.4.5 CLIMATE CHANGE

It is predicted that climate change could have the following impacts

on our watershed over the next century:

e Stress on the forest community due to drier conditions, and
increased pests, disease, and competition. New vegetation
species and wildlife may shift into the area from the south;

e Less stream baseflow due to lower water table levels, leading to
fewer permanently flowing tributaries, and the warming of
stream temperature, thus increasing stress on cold water
dependant aquatic species. The increased air temperatures and
periods of hot weather will also stress cold water systems;

e More intense runoff events will affect stream channel stability
and lead to increased erosion of the watercourses. As stream
channels adjust to accommodate increased storm flow, the
width of the channel may increase. If the base flow is conveyed
through a wider channel, the wider, shallower, slower condition
will allow for additional warming of the stream temperature;
and

e Wetlands will be stressed by the change in precipitation and the
lowering of the water table.

Overall, the impacts of climate change on our forests, wetlands, and
fish populations could be extreme, and socio-economic impacts will
be felt such as:

e |onger growing seasons, but also risks to agriculture such as
moisture deficits, pests, and disease, resulting in the need to re-
evaluate crops;

e reduction in available freshwater, and lower water table;

e impacts on fish populations and cold water sport fisheries;

e projected changes in the occurrence and severity of extreme
weather events, causing increased property damage and
personal injury;

e increases in the frequency and severity of forest fires;

e more days when heat stress and air pollution adversely affect
people's health; and

e |ow water levels in the Great Lakes, resulting in reduced
commercial shipping capacity.

This field of research is dynamic in that new information,
recommendations, plans and strategies are being developed
regularly to keep up with advances in knowledge, science and
technology. The recommendations of this Watershed Plan will
outline steps to gather, assess and report baseline data of existing
conditions specifically for assessing indicators of climate change
(precipitation, surface run-off, evapotranspiration, infiltration and
air temperature) as this information is not currently collected for
this purpose.

L
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2.4.6 LAND USE AND PoLicy

Through watershed plans, a unique perspective on the cumulative
impact of development within an ecological unit is obtained.
Adoption of Watershed Plan recommendations into municipal
planning documents such as Official Plans (OPs) and Zoning By-laws
will ensure implementation of Watershed Plan recommendations
during the development approval process. Provincial
environmental legislation, such as the Oak Ridges Moraine
Conservation Plan (ORMCP) requires municipalities to incorporate
the policies of the Watershed Plan into their Official Plans. This
further elevates the importance of land use and policy directives as
a tool for protecting the health of the watershed.

The following outlines key conditions found in the Oshawa Creek
Watershed, and describes existing land use and policy:

e Two of the four ORMCP designations are represented within the
Oshawa Creek Watershed: “Countryside Area” and “Natural
Linkage Area”. There are no “Natural Core Areas” within that
portion of the ORM in the Oshawa Creek Watershed;

Windfield Farms © Keith Isnor

The “Natural Linkage Area” designation runs along the upper
reaches of the watershed and along the valleys of the Oshawa
Creek and its tributaries providing corridors that facilitate both
north/south and east/west wildlife movement;

The Oak Ridges Moraine covers 3831 ha of land and represents
32% of the watershed;

Approximately 48% of the Oshawa Creek Watershed is within
the Greenbelt, and the majority is found in the Raglan (46% /
2645 ha) and Enfield (53% / 3021 ha) Subwatersheds;

Large portions of the Greenbelt in the Oshawa Creek Watershed
follow the watershed’s stream valleys, connecting the northern
and central portions of the watershed. These areas are
identified as Greenbelt Natural Heritage System;

For the City of Oshawa, the Region of Durham anticipates there
will be an additional 43, 415 people living in the City by 2031,
and that 22,500 more people will be working in Oshawa. This
will bring the population of Oshawa by 2031 to 197,000 people
(January 9, 2013 OMB order on DROP Amendment 128);

In order to accommodate this anticipated growth, the Region
identified additional wurban lands that will result in
approximately 45% of the Oshawa Creek Watershed being
urbanized, a 9% increase in the amount of urban land in the
Oshawa Creek Watershed;

Presently, the majority of the Oshawa Main, Goodman and
Montgomery Subwatersheds are developed and future growth
is anticipated to predominantly be infill and intensification;
Agriculture is the dominant land use within the watershed,
primarily north of Conlin Road, followed by residential and
natural areas. Of note are 5 aggregate extraction operations,
not all of which are actively being operated;
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e There are 6 golf courses within the watershed, and a multitude
of parks, almost all within the urban areas;

e There are commercial and industrial areas, found mostly within
the urban areas of Oshawa;

e Substantial residential growth has occurred north of Taunton
Road since 2002, including development of the University of
Ontario Institute of Technology campus;

e  With the exception of a small area in the Raglan and Windfields
Subwatersheds, those portions of the watershed that are
located in the Town of Whitby, Township of Scugog and
Municipality of Clarington are not situated within the limit of
urban development, and as such will not see major residential,
commercial or industrial development;

e The approved Highway 407 will cross through the central
portion of the watershed in the vicinity of Winchester Road,
impacting the Windfields, Kedron and Enfield Subwatersheds. It
is important that Highway 407 does not environmentally sever
the Oshawa Creek Watershed and the subwatersheds through
which it passes;

e Within the Oshawa Creek Watershed, 5593 ha of land falls
within the area subject to Ontario Regulation 42/06,
Development, Interference with Wetlands and Alteration to
Shorelines and Watercourses Regulation. This accounts for 47%
of the watershed;

e Conservation Areas: The Rahmani Tract is approximately 28 ha
in size and is situated on the ORM, about 0.5 km west of the
Purple Woods Conservation Area. Purple Woods is 17 ha in size
and has long been operated as a sugar bush and is the site of
CLOCA’s annual Maple Syrup Demonstration program each
spring. In 2012, the 37" annual Purple Woods Maple Syrup

Festival showcased the newly built Heritage Hall, a 4600 sq. ft
multipurpose building; and

e With the projected increase in population that will be
experienced within the Oshawa Creek Watershed, there will be
an increased demand for recreational opportunities, ultimately
placing more stress on existing parks, trails and natural areas.

Figure 5 illustrates the regional landscape and policy areas of the
watershed.

Purple Wo_ods CA © CLOCA

© CLOCA
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FIGURE 5: REGIONAL LANDSCAPE AND POLICY AREAS
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2.4.7 PHYSICAL GEOGRAPHY

In the context of watershed planning, physical geography explores
the physical characteristics of the land surface through the local
physiography, topography and soils. The Oshawa Creek Watershed
falls within three physiographic regions that, from north to south,
include the Oak Ridges Moraine (ORM), the South Slope, and the
Lake Iroquois Beach (including the shoreline and plain). From an
ecological and hydrological perspective, the ORM plays an
important role as a controlling environmental feature in the
watershed.

The following outlines key conditions found in the Oshawa Creek

Watershed describing existing physical geographical conditions:

e The headwaters of the Oshawa Creek are located on the Oak
Ridges Moraine. The ORM is characterized by its hilly
topography and extends from the Niagara Escarpment to the
Trent River. The ORM is the ridge of land that separates
watersheds draining southerly to Lake Ontario from watersheds
draining northerly;

e The largest physiographic unit in the Oshawa Creek watershed
is the Till Plain that extends from the Oak Ridges Moraine
southerly to the former Lake Iroquois limit. The topography is
notably more regular than the ORM, and has an average slope
of almost 2 percent (the Iroquois Plain includes both sandy
beach deposits and finer off shore silty clay deposits);

e South of the Lake Iroquois Beach, the surficial soils turn to
sandy till, with patches of silt and clay till generally between the
Highway 2 and Highway 401 corridor; and

e (Category 1 and 2 Landforms represent approximately 8.68% and
11.97% respectively of the ORM area within the watershed;

therefore 20.65% of the ORM within the watershed has been
identified for added conservation measures through the
ORMCP. It should also be noted that the Ontario Ministry of
Natural Resources (MNR) has mapped hummocky terrain
throughout the watershed. This information is based on land
slope information, predates the ORMCP Landscape
Conservation Area designations, and delineates slightly broader
areas.

2.5 THE OSHAWA HARBOUR

The Oshawa Harbour Area is located on the Oshawa waterfront.
Along the lakeshore the harbour is bordered by Lakeview Park to
the west (a significant recreational area) and Oshawa Second Marsh
to the east (a Provincially Significant Wetland). The Harbour Area
has a long history and connection to the City, dating back to the
time when some of the City’s first settlers made their homes here
and the French established a trading post on Gifford Hill (located on
the east side of the Harbour near Oshawa Second Marsh). The
Harbour was first established in 1840 and the Oshawa Harbour
Commission Act was enacted in 1960.

Oshawa Harbour © CLOCA
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The Oshawa Harbour is the main surface water outlet from the
Oshawa Creek Watershed into Lake Ontario, and has recently been
the subject of intense negotiation between the three main land
owners and various levels of government. From a watershed
planning perspective, the Oshawa Harbour has an integral function
as an outlet for the watershed’s surface water.

Currently, the lands surrounding the Oshawa Harbour are generally
impervious, consisting of large industrial areas of land, serving as a
community recreation area and has a long history of water quality
degradation. This area will be experiencing intensive re-
urbanization in the future. Consideration for improving habitat and
water quality will be an important component in any future re-

development.

2.6 EXISTING CONDITIONS DATA GAPS

The following is a list of opportunities for improvement of the
Existing Conditions work to help future watershed plan updates and
decision-making:

e An inventory of the locations of springs and seeps south of the
ORM;

e Integration of recently commissioned stream flow gauging and
low flow data into the model calibration efforts;

e Continued investigations and monitoring of the relationship
between baseflow sites in an effort to identify stream reaches
which are gaining groundwater (groundwater discharge) or are
losing streamflow to groundwater (groundwater recharge);

e Further refinement of the tools regarding the assessment of
potential impacts of existing and proposed local water takings;

e Continued biological and chemical monitoring of a full array of
contaminants for trend analysis in future updates;

e The Ontario Biological Benthos Network (OBBN) protocol
requires multiple minimally impacted reference sites to be
tested annually. If this protocol is to be maintained, more
resources are needed in order for CLOCA to comply;

e Development of a connected imperviousness percent cover;

e Monitoring of stormwater management facilities and oil/grit
separators to determine performance and effectiveness of
existing facilities;

e Additional/continued recording of daily temperature data. The
lack of current in-stream temperature data precludes further
refinement of the thermal classifications;

e Implementation of climate change monitoring; and

e Implementation of Lichen Mapping to establish baseline
conditions of air quality within the watershed.

2.7 EXISTING CONDITIONS CONCLUSIONS

Issues of concern in the watershed include water quality, warming
stream temperatures, loss of habitat and corridors, flooding,
decreased riparian cover and continuous increases in impervious
surfaces. Additionally, it is anticipated that increased recreational
demands, cumulative land management impacts, water resource
demands and increasingly strenuous stresses and demands on
natural systems will continue to negatively impact the health and
resiliency of the Oshawa Creek Watershed.
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3 CLOCA’s WATERSHED PLAN DEVELOPMENT
PROCESS

The Oshawa Creek Watershed Plan has been built on the
comprehensive watershed reports previously completed by the City
of Oshawa in 1995 and CLOCA in 2002. This Watershed Plan uses
the knowledge gained from these reports and supplements it with
additional information and analysis as required by the ORMCP.

CLOCA'’s general process for developing watershed plans involves
three distinct phases as shown below. These phases are designed
to allow us to gather all of the background, technical, policy and
consultation information necessary to assess various management
options for the watershed, and develop the recommendations,
strategies implementation and monitoring programs contained in
Sections 5 through 8 of this Watershed Plan. Throughout this
process, public and other stakeholder participation and input was
encouraged.

EXHIBIT 3: CLOCA WATERSHED PLANNING PROCESS

Phase 1:
Existing Conditions Report

Phase 3:
Watershed Plan

3.1 PHASE 1: EXISTING CONDITIONS

The existing conditions of the Oshawa Creek Watershed are
compiled from the 1995 and 2002 Watershed Plans as well as the
2011 Addendum, and provide an assessment of the state of the
watershed by examining the following components: human
heritage; green space; land use and policy; impervious surfaces; air
quality; climate; physical geography; water budget; water
temperature; surface water quality; surface water quantity;
stormwater management; fluvial geomorphology; hydrogeology;
aquatic habitat and fisheries; terrestrial natural heritage; and
wetlands. Each component is briefly discussed in Section 2 of this
Watershed Plan, and can be found in more detail in Appendix A.
The 2011 Addendum is the basis for establishing the current state of
the Oshawa Creek Watershed with other CLOCA studies
supplementing some of the data to take full advantage of the most
recent information available for creating this Watershed Plan.

¢ Provides an updated assessment of the existing state of the watershed building on the 1995 and 2002 watershed
reports with an Addendum to the 2002 Watershed Plan completed in 2011

e A science-based report prepared by technical experts and available to stakeholders for comment and review

e Establishes the Natural Heritage System and High Volume Recharge Areas in the watershed
¢ Assesses various future growth scenarios to evaluate ecological impacts as per the requirements of the ORMCP

e Confirms the recommended management option (future scenario) utilizing the previously completed Watershed
Plans as context for future management

¢ Includes an implementation plan to protect, restore and enhance the ecological integrity of the watershed
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3.2 PHASE 2: SCENARIO ANALYSIS

The 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 (ORMCP Technical Paper #9). In
compliance with these requirements, Phase 2 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.

Appendix B provides a detailed list of the legislative requirements
of this Watershed Plan, including the ORMCP.

3.2.1 STEP 1 OF SCENARIO ANALYSIS: SETTING TARGETS

It was first necessary to identify ecological targets to recognize the
conditions that need to be achieved in a healthy watershed. A
combination of guidance documents from the federal and provincial

governments were used to set natural heritage, water and
impervious surfaces targets.

It is important to note that these watershed targets are a broad
representation of the minimum ecological standards necessary for a
healthy watershed. More detailed targets for each watershed
component that contribute to these broader health targets are
discussed in Section 4 of this Watershed Plan.

3.2.1.1 NATURAL HERITAGE TARGETS

To establish natural heritage targets, Environment Canada’s “How
Much Habitat is Enough, A Framework for Guiding Habitat
Rehabilitation in Great Lakes Areas of Concern” (AOC Guidelines)
was used as a reference to help establish forest cover, wetland and
riparian targets.

NATURAL COVER

The AOC Guidelines recommend that 30% forest cover is needed to
maintain a healthy watershed. Currently, the Oshawa Creek
Watershed has 15% forest cover, so it is recognized that attempting
to double the current amount of forest in an urbanizing watershed
is very difficult. In light of this, a 30% natural cover target
(currently, we have 17%) natural cover in the watershed — excluding
cultural communities) was determined to be appropriate. In this
watershed “natural cover” lands have the long-term ability to
naturalize into forest cover if left undisturbed. Achieving 30%
natural cover will support a diverse suite of natural communities
that provide cumulative value to the terrestrial and aquatic natural
systems in the watershed.
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The AOC Guidelines also recommend 10% interior forest and 5%
deep interior forest cover targets. Currently, there is 1% interior
forest and <1% deep interior forest cover in the Oshawa Creek
Watershed. These areas are by definition at least 100 m for interior
and 200 m for deep interior forest away from the edge of the
feature. These parameters are extremely difficult to achieve as they
would require large tracts of additional forest cover lands added to
existing features. In an urbanizing watershed characterized by an
urban landscape in the southern portion, and a large transportation
project crossing east-west through the watershed, the opportunities
for achieving such interior forest areas are limited to the northern
portions of the watershed. While these types of habitats will be
encouraged, it is recognized that achieving the suggested AOC
Guideline for interior and deep interior forest will be very difficult
but nevertheless represents an important long-term target that
supports a healthy watershed and is consistent with federal and
provincial guidance.

WETLAND TARGETS

10% wetland cover in the watershed is recommended in the AOC
Guidelines and has been carried forward as a target for the Oshawa
Creek Watershed. Currently, with 7% wetland cover in this
watershed, strategic wetland restoration work will be required to
meet this target.

RIPARIAN COVER TARGETS

The AOC Guidelines recommend 75% adequate riparian cover along
stream reaches throughout a watershed, which is described as a 30
m buffer along both sides of the stream. Riparian cover positively
impacts water quality by reducing nutrients and suspended solids
entering the stream. It protects stream temperatures and supports

SUPPORTING A SYSTEMS AND PRECAUTIONARY PRINCIPLE
APPROACH TO WATERSHED MANAGEMENT

“Natural Heritage System: means a system made up of natural heritage features
and area, linked by natural corridors which are necessary to maintain biological
and geological diversity, natural functions, viable populations of indigenous
species and ecosystems. These systems can include lands that have been
restored and areas with the potential to be restored to a natural state.”
(Provincial Policy Statement, 2005)

“...not only is a systems approach an appropriate approach to determining the
boundaries of a [sic] NHS in developing urban area, it is the best approach. It is
clearly the best approach given what experts now understand about
environmental biology. No longer can society afford to look at the “natural
environment” as isolated pockets of green which have been fortunate enough
to have survived in an urban landscape. The Board is convinced by the evidence
adduced in this hearing, that for the natural environment to have a chance of
sustainability in developing urban areas, a systems approach must be taken to
delineating boundaries... the use of a systems approach substantially increases
sustainability of the natural environment in an urban context, by supporting the
diversity of species and making the natural area more resilient to the effects of
urbanization.” (Ontario Municipal Board Decision by S.B. Campbell, 2008)

“The development of a natural heritage system should inform and support land
use planning and resource management while providing a strategic focus for
restoration, stewardship, securement and the conservation of biodiversity.”
(Natural Heritage Reference Manual, 2010)

“To protect the ecological function and biodiversity of natural heritage systems
and the health and integrity of natural heritage features of their associated
ecological functions for the long term, planning authorities should apply
decision making approaches that incorporate the precautionary approach
where appropriate”. (Natural Heritage Reference Manual, 2010)
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healthy fish populations and habitat. As only 30% of the
watershed’s stream lengths have been determined to have existing
riparian cover, this target requires aggressive restoration efforts and
robust policy protection to achieve. This recommendation has been
carried forward at 75% because lack of adequate riparian cover will
have significant ecological impact on the watershed. To support the
accurate monitoring and reporting of riparian cover in future,
efforts to update and standardize the methodology for calculating
adequate riparian cover are currently underway. The results of this
work will be used in the 5-year update of this Plan.

3.2.1.2 WATER QUALITY AND QUANTITY TARGETS

Water quality and quantity targets are dictated by provincial
drinking water standards, the standards and technical Director’s
Rules behind the Clean Water Act for Water Budgets, and ecological
requirements for streamflow and baseflow. For the purpose of the
scenario testing, the focus was placed on providing adequate water
quantity to support ecological features and functions in the
watershed (as the Water Budget modeling work can help predict
the potential impacts). It is not possible in this exercise to include
water quality targets as such a modeling tool is not available for this
level of work. The level of detail provided by the Water Budget
work is sufficient to assess the management options.
Recommendations from the scenarios were translated into more
detailed ground and surface water quality and quantity targets in
Section 4 of this Watershed Plan.

3.2.1.3 IMPERVIOUS SURFACES TARGETS

The AOC guidelines and the ORMCP recommend a target of less
than 10% imperviousness on a watershed basis and non-settlement
areas on the ORM respectively.

Currently, the Oshawa Creek Watershed has 13% imperviousness
with the most urbanized subwatersheds of Harbour, Montgomery,
Oshawa Main and Goodman having 58%, 57%, 39% and 34%
impervious surfaces respectively. Conversely, the northern
subwatersheds of Winchester, Raglan and Enfield have 8%, 4% and
2% respectively. Kedron Subwatershed sits at 15% imperviousness.
It was therefore determined to be appropriate to set
imperviousness targets based on the ORMCP direction for the
watershed’s rural areas for a target of <10% imperviousness on the
ORM and Greenbelt Lands. Additionally, every effort will be made
to encourage and support retrofit opportunities, and to ensure that
future development impacts are appropriately mitigated in the

urban areas where impervious values are well past the 10% target.

3.2.2 STEP 2 OF SCENARIO ANALYSIS: DEVELOPING THE MODELS
CLOCA developed three computer models to scientifically represent
key components of watershed health to be used as tools during the
scenario analysis:

1. The Natural Heritage System;
2. The Water Budget ; and
3. An Imperviousness Analysis.
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3.2.2.1 MODEL #1: THE NATURAL HERITAGE SYSTEM

The development of a Natural Heritage System (NHS) for managing
natural resources has become a widespread tool used by
Conservation Authorities and planning agencies. A NHS provides a
scientifically defensible tool to manage watershed resources in
accordance with the Conservation Authorities Act. A NHS can also
be used by Municipalities to update municipal environmental
policies, to inform the development of a municipal NHS, and the
identification of significant features. The NHS CLOCA has developed
offers a connected system consistent with the direction of other
provincial land use plans, including the ORMCP and Greenbelt Plan,
and can be used as support in the implementation of the Natural
Heritage section of the Provincial Policy Statement (PPS). It can also
be used for refinement of the Greenbelt NHS used in the Durham
Region Official Plan.

CLOCA’s NHS represents a healthy, self-sustaining, connected
system that supports: a diversity of native terrestrial, wetland and
aquatic species, communities and habitats; natural healthy fish and
riparian habitats; and a natural and healthy watershed hydrological
cycle. It is a connected system consisting of PSWs, provincially
significant ANSIs, important aquatic habitat, riparian corridors, core
habitat areas and wildlife corridors, woodlands > 0.5ha, wetlands >
0.5ha, Conservation Areas and areas identified for natural cover
regeneration/restoration which will improve connectivity and
habitat. This approach of identifying a NHS that includes existing
features as well as regeneration/restoration lands is widely
supported by provincial authorities and extensively referred to in
the Natural Heritage Reference Manual for Natural Heritage Policies
of the Provincial Policy Statement, 2005 Second Edition. CLOCA has

identified a NHS that, if protected, can achieve the minimum
watershed health targets as set out in the Watershed Plan and
provincial and federal policies. Figure 6 below illustrates the
components of the Natural Heritage System and Appendix C
provides the full methodology for developing the NHS.

3.2.2.2 MODEL #2: THE WATER BUDGET

A Water Budget quantifies the major components of the
hydrologic cycle, estimates where the water is within the
watershed and how much water is in the system. It determines
the water inputs, outputs and changes in storage. The water
budget may be expressed as an equation with water inputs to the
watershed equaling water outputs plus the change in water
storage (as per the Ministry of Environment’s Technical Paper #9
of the Oak Ridges Moraine Conservation Plan). A Water Budget
will always balance according to this equation and in doing so
identifies changes in each component of the equation resulting
from land cover changes in the watershed.

The Water Budget work provided the information needed to
consider the potential impacts to three hydrologic components (as
discussed in Table 2 as impact categories): surface run-off,
baseflow and aquifer drawdown during the scenario analysis
work. The Water Budget provided insights related to how the
protection of High Volume Recharge Areas (HVRAs) would reduce
impacts on water system health. HVRAs are areas with recharge
higher than 15% of the average recharge of the study area. The
identification, delineation and management of HVRAs is essential
for the protection of drinking water sources and maintenance of
water quantity and quality in streams, rivers and wetlands.
Appendix D of this document provides a more in-depth discussion
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of the Water Budget and all its detailed components as well as the
impacts on each component based on the 8 scenarios identified in
Table 1.

3.2.2.3 MODEL #3: IMPERVIOUSNESS ANALYSIS
Imperviousness is a key indicator of watershed health because of
the severe negative impacts impervious surfaces have on ecological
features and functions. CLOCA developed a model to quantify and
map the existing surfaces in the watershed and to predict the
impact of future development on levels of imperviousness as
required by the ORMCP. This tool provides the ability to determine
if impervious targets are being met and was used for the Water
Budget work described above. It will be utilized in future
monitoring and impervious Action Plans as discussed in Section 5.
Essentially, the model provides an estimate of the level of
imperviousness relative to the following watershed targets:
e <10% imperviousness on the Oak Ridges Moraine;
e <10% imperviousness on Greenbelt Lands; and
e A decreasing trend in imperviousness by landform, land
cover, watershed and subwatershed (specific targets /
levels will be determined for watershed updates).

Please see Appendix E for a full description of the model and how it
was developed for use analyzing the watershed scenarios.
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FIGURE 6: COMPONENTS OF THE NATURAL HERITAGE SYSTEM
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3.2.3 STEP 3 OF SCENARIO ANALYSIS: DEVELOPING THE SCENARIOS

In order to predict future impacts to the watershed given planned
and anticipated development, scenarios were developed to quantify
potential impacts to inform decision-making on how the watershed
can best be protected. The scenarios are predicated on two
development possibilities — full build-out of the planned urban areas
identified in Official Plans, and full build-out of the planned urban
areas plus development of the Whitebelt lands. This analysis sought
to determine what potential reduction in impacts to the
watershed’s natural resources would result from each development
option if a) the Natural Heritage System was protected and b) if the
Natural Heritage System and the pre-development recharge rates of
High Volume Recharge Areas (HVRAs) were protected.
Additionally, to examine Climate Change impacts, a scenario

TABLE 1: SCENARIOS FOR ANALYSIS

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

2c Areas (HVRAs)

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

Volume Recharge Areas

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

Full Official Plan Build-out + the Natural Heritage System + High Volume Recharge

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

assessing potential effects on the watershed was added for
information purposes moving forward. Existing Conditions were
used as a comparison for each scenario. Table 1 describes all eight
scenarios used in the analysis, with Scenario 3a, 3b and 3c
presented in Figures 7, 8 and 9.

It is noted that at the time this scenario development process was
conducted, ROPA 128 (adopted by Durham Region Council in June
2009) was used as the basis for delineating urban areas as it was the
most accurate available information. Recently (December 2012),
ROPA 128 received Ministerial approval and some changes were
made to the delineated urban areas, as well as the population and
employment targets. While the revised population and

2008 watershed conditions (provides baseline conditions for comparison)

Conditions of the watershed if all of the development approved in the OP
occurred

Conditions of the watershed with full OP Build-out plus protection of the NHS
Scenario 2b + the protection of HVRA function

Scenario 2a + full Whitebelt development

Scenario 3a + protection of the NHS

Scenario 3b + protection of HVRA function

Scenario 3a under Climate Change conditions
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employment numbers have been updated in this Watershed Plan,
the urban areas delineated in the scenario development and
analysis has not been adjusted as per the recent Ministerial
approval. CLOCA staff reviewed the recommendations arising from
the Phase 2 work and determined there to be no impact regarding
the scenario analysis work as a result of the approved urban area
delineations. As such, no changes have been made to the scenario
mapping or Watershed Plan Figures.

3.2.4 STEP 4 OF SCENARIO ANALYSIS: ANALYZING THE SCENARIOS

To analyze the 3 models and the 8 scenarios, impact categories
were identified. To assess watershed changes when applying the
NHS, differences in land cover were measured (Urban, Agricultural,
Natural Cover, Transportation, Landfill/Aggregate, Manicured
Greenspace and Rural). Measuring the increase in urban land cover
was used to quantify changes in imperviousness. Three
components of the water budget work were considered in this
analysis; run-off, baseflow and aquifer drawdown. Table 2 identifies
each impact category and describes its importance in determining
watershed health.

In order to understand how the possible changes resulting from
each scenario could impact the ecology of the watershed, the
analysis assessed these impact categories to answer the following
questions.

1. What is the baseline information for each impact category
(Scenario 1)?

2. What will happen in each impact category if there is full OP
build-out and we;
a) don’t protect the Natural Heritage System (Scenario 2a)?
b) do protect the Natural Heritage System (Scenario 2b)?
c¢) do protect the Natural Heritage System and the pre-
development recharge rates of High Volume Recharge Areas
(HVRAS) (Scenario 2c)?
3. What will happen in each impact category if there is full OP
build-out + full Whitebelt build-out and we;
a) don’t protect the Natural Heritage System (Scenario 3a) ?
b) do protect the Natural Heritage System (Scenario 3b)?
c¢) do protect the Natural Heritage System and the pre-

development recharge rates of High Volume Recharge Areas
(HVRAS) (Scenario 3c)?

4. What will happen in each impact category if we have full OP
build-out + full Whitebelt build-out, under predicted climate
change conditions (Scenario 3d)?

The answers to these questions provided the information necessary
to determine which scenario would serve to protect, enhance and
restore the watershed in the fullness of time.
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TABLE 2: IMPACT CATEGORIES AND WATERSHED HEALTH

Urban Land Cover

Agricultural Land
Cover

Natural Cover

Transportation
Land Cover
Landfill and/or
Aggregate Land
Cover
Manicured
Greenspace Land
Cover

Rural Land Cover

Describes how much land in the watershed is covered by urban development (urban residential and industrial/commercial). This land cover
category interferes with achieving watershed health as it impacts ecological integrity for features and functions; impedes achieving watershed
targets for forest cover, wetlands etc.; increases impervious surfaces that increase run-off and stormwater management requirements; interferes
with recharge and discharge functions; and impacts water quality in general. It is important to note that the purpose of the watershed plan is to
protect the health and resiliency of the watershed while working in the context of economic, cultural and social objectives of each municipality.
Describes how much land in the watershed is agricultural (crop/improved, pasture/unimproved). This is important for ecological health as
agricultural land supports the natural systems of the watershed. Agricultural lands can become more beneficial to the health of a watershed
through Best Management Practices that decrease potential negative ecological impacts and increase connections and healthy interactions with
natural systems.

Describes how much land in the watershed is woodlot, forest, thicket, lake or wetland. This is the most desirable land category for protecting,
enhancing and restoring watershed health. This category represents several watershed targets such as 30% natural cover, 10% wetland cover,
10% imperviousness in the ORM and Greenbelt , and 75% 30 m riparian cover.

Describes how much land in the watershed is dedicated to transportation facilities. This is an important category for informing discussions on
wildlife corridor barriers, run-off, impervious surfaces, water quality, recharge and discharge.

Describes how much land in the watershed is dedicated to landfills or aggregate operations. This is an important classification in that these uses
impact ecological integrity and can have large impacts on water resources.

Describes how much land in the watershed is used for recreation such as parks, golf-courses, ski hills, nature trails etc. These areas are impacted
by human use but can provide some natural features and functions that contribute to watershed health.

Describes how much land in the watershed is dedicated to rural development. This land cover category captures lands that are not in the urban
areas but have some development on them.

Describes how much land in the watershed is impervious to water. This impact category is a key illustrator of the impacts of an urban landscape as

Impervious it includes increased runoff and “flashiness” of flooding due to decreased infiltration and groundwater recharge, which in turn decreases stream

Surfaces baseflow and increases channel erosion and sedimentation, downstream flooding, stream water quality and stream temperature. The cumulative
effects of impervious surfaces alter the aquatic habitat to a degraded state providing limited function.

Run-off Describes the amount of run-off anticipated within the watershed based on impervious surfaces, stormwater management and natural cover
functions that mitigate run-off.

Change in Describes if there is a change in the amount of baseflow to streams. This category indicates where there are groundwater impacts due to

Baseflow development.

Aquifer Quantifies the impact of a development on groundwater resources. A drawdown is depicted as a “zone of influence” that illustrates the depth and

Drawdown area of impact on groundwater storage in aquifers.
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As per the requirements of the ORMCP and as a predictive tool, each of the 8 scenarios described in Table 1 were analyzed and mapped to
illustrate potential impacts to the watershed. The analysis offered insight into the effects each scenario’s growth and watershed management

options will have on the impact categories identified for the watershed. Table 3 below provides summary results of each scenario.

TABLE 3: SUMMARY SCENARIO ANALYSIS BY IMPACT CATEGORY

Scenario Scenario | Scenario Scenario Scenario Scenario Scenario Scenario 3d
1 2a 2b 2c 3a 3b 3c (Full OP and
Impact Categor . .
: . (Existing (Full OP (Full OP (Full OP Build- (Full OP (Full OP and (Full OP and Whitebelt Build-
0 : Conditions) Build-out) Build-out + out + NHS + and Whitebelt Whitebelt out in 2080
o007 LTl o DT NHS) HVRAs) Whitebelt Build-out + Build-out + Climate Change
Build-out) NHS) NHS + HVRASs) conditions)
Natural Cover * 17% 15% 37% 37% 15% 36% 36% 15%
Urban Land Cover 17% 36% 32% 31% 41% 36% 35% 41%
Transportation 4% 6% 6% 6% 6% 6% 6% 6%
Rural Land Cover 3% 3% 3% 3% 3% 3% 3% 3%
Manicured Greenspace 4% 2% 1% 1% 2% 2% 2% 2%
Aggregate / Landfill <1% 1% 1% 1% 1% 1% 1% 1%
Agriculture Land Cover 55% 37% 20% 20% 32% 16% 17% 32%
Impervious Surfaces 13% 25% 22% 20% 28% 25% 22% 28%
f’/“z‘;zij::‘u:zfﬁ o s N/A 26% 21% 16% 34% 24% 19% 42%
sy | WA 06 | x| x| am | aw | e |
Aquifer E’:n“:'pﬁ‘j(“ifer N/A 22% 17% 14% 27% 22% 17% 10%
Drawdown Thorncliffe o o o o o o o
(% area where Aquifer Complex N/A 28% 20% 12% 39% 30% 20% 8%
drawdown
exceeds 0SM) | penntor cemnox N/A 20% 15% 9% 31% 26% 16% 5%

* Natural Cover refers to: Scenario 1 — LU codes woodland/forest & lake/wetland; for Scenarios 2b, 2c, 3b, 3c the Natural Heritage System and any mapped

ELC communities outside of the NHS.
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Figure 7 illustrates Scenario 1, the existing conditions of the
watershed as a baseline for comparing the anticipated impacts of
each scenario. As can be seen in Table 3 above, failure to protect
the NHS and HVRAs in either growth scenario (S2a and S3a)
represents significant and likely irreparable harm to the features
and functions of the watershed. Figure 8 illustrates Scenario 2c,
which includes the protection of the NHS and HVRAs in the context
of full OP build-out. Figure 9 illustrates Scenario 3c, which describes
the protection of the NHS and protection of the recharge function
of HVRAs in the context of full OP build-out + full Whitebelt build-
out. This scenario has been chosen to carry forward for planning
purposes to protect, restore and enhance the health of the
watershed.

The precautionary principle is being applied in terms of managing
the watershed, as full OP and Whitebelt Build-out is not a foregone
conclusion but rather it represents the long-term largest impact to
the watershed that CLOCA must be prepared to address and
manage if it does eventually come to pass. Watershed Planning is a
process that must consider the very long-term consequences of a
changing landscape (growth, climate) on the natural heritage and
water resources in the watershed.

From an ecological perspective, the scenario analysis revealed that
the protection and preservation of the NHS and protecting the
recharge function of the HVRAs can maintain a healthy watershed in
the context of either full OP build-out or full OP build-out +
Whitebelt build-out. Management of the Oshawa Creek Watershed
will therefore focus on:

ensuring the long-term protection, restoration and
enhancement of the NHS;

maintenance of groundwater recharge rates in HVRAs;
supporting municipalities in their efforts to reduce the
ecological impacts of existing urban areas; and

supporting municipalities to ensure that new development
and growth respects the recommendations of this
Watershed Plan to protect watershed health in the long-
term.

The precautionary principle denotes a duty to prevent
harm, when it is within our power to do so, even when
all the evidence is not in. This principle has been
codified in several international treaties to which Canada

is a signatory.

Canadian Environmental Law Association:
http://www.cela.ca/collections/pollution/precautionary-principle
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FIGURE 7: SCENARIO 1 - EXISTING CONDITIONS
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FIGURE 8: SCENARIO 2C - PROTECTION OF THE NHS, RECHARGE RATES OF HVRAS AND OFFICIAL PLAN BUILD-OUT
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FIGURE 9: SCENARIO 3C - PROTECTION OF THE NHS, RECHARGE RATES OF HVRAS, OFFICIAL PLAN AND WHITEBELT BUILD-OUT
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3.2.4.1 CLIMATE CHANGE CONDITIONS:

As another predictive tool to assess potential impacts to the
watershed, the “Climate Change” scenario represents the impact of
full OP and Whitebelt build-out in the context of 2080 climate
change conditions. Forecasted climate change data was
extrapolated from the Hadley Center for Climate Change, and their
Research model (CM3 model, scenario A1F1) was used to show the
impacts of a 19% increase in precipitation and an increase in
minimum and maximum temperatures by 7°C. This method of
climate alteration does not consider the seasonal forecasted
changes in climate; however, since the forecasted changes were
applied to the observed weather patterns between 1980 and 1999,

seasonality is preserved.

The impacts of climate change appear to increase all the
hydrological components of the water budget; increased recharge
equates to increased water availability to vegetation, and increased
baseflow. Increased evapotranspiration may result in a more-humid
climate, while increased summer/fall runoff may be mitigated
through common stormwater management practices. Springtime
decreases in runoff will likely have detrimental effects to aquatic
and riparian ecosystems. For example, high instream flows
currently experienced during the spring, otherwise known as the
spring freshet, are critical in that they clean stream substrate, signal
spawning times, and allow fish passage to areas that are not
accessible during most of the year. Without the annual freshet,
sediment quality will degrade and threaten microhabitat availability
and instream health.

The climate change scenario, S3d, has shown an increase in
groundwater recharge predominantly during the winter. This

climate change scenario has greatly increased water levels in non-
developed areas. Drawdowns in groundwater aquifers / resources
continue to occur in the areas of proposed development. As
detrimental as climate change may be to many parts of the world,
the CLOCA jurisdiction appears to benefit from increased
precipitation and temperature from a water supply standpoint.

3.3 PHASE 3: WATERSHED PLAN

The third and final phase of CLOCA’s watershed planning process is
the compilation of the Watershed Plan itself. This plan is based on
the work completed in Phases 1 and 2 and is completed in
compliance with provincial policies relating to watershed planning.
Exhibit 4 illustrates the 17 topics/components to be considered in a
Watershed Plan according to the Oak Ridges Moraine Conservation
Plan Technical Paper Series, #9 — Watershed Plans. All 17
requirements are addressed within this Watershed Plan and are
described in more detail in Appendix B.

Various engagement techniques have been and will continue to be
employed to ensure that all interested, affected and engaged
stakeholders have access to the Plan, and CLOCA staff have been
available to answer any questions and provide additional
information where needed. This Watershed Plan has been written
and structured to enhance implementation of the Watershed Plan
policies, targets and strategies by CLOCA, municipalities and other
stakeholders.
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Oshawa Creek Watershed Plan - PART 1 - Preparing the Plan

3.3.1 CONSULTATION EFFORTS

On December 9, 2010 CLOCA staff held a Public Information Centre
at the Legends Centre in Oshawa to present information to
stakeholders regarding Phasel: Existing Conditions and Phase 2:
Scenario Analysis. Display boards and hard copies of the report
were available for viewing as well as a formal presentation. Copies
of the presentation were made available at the meeting and were
posted on the CLOCA website for easy download. Participants were
encouraged to provide written feedback on both phases of work.

Prior to the December 2010 PIC, a presentation to our municipal
partners as well as a separate meeting with the development
community were undertaken to present the Phase 1 and Phase 2
information.

A third and final PIC was held on November 6, 2012 from 6:30pm to
8:30pm to present the Draft Oshawa Creek Watershed Plan. This
PIC was held jointly with the Draft Black/Harmony/Farewell Creek
Watershed Plan to present the content of the Plans and discuss any
guestions or concerns with stakeholders. A presentation was held
at 7:00pm to present the key structure, findings and
recommendations of both Watershed Plans and to allow for a
guestion and answer period with CLOCA staff.

In addition to the PIC, municipalities were met with separately to
present the Watershed Plans and solicit preliminary feedback.
These meetings were held in advance of the PIC and formal
comments were encouraged by the comment deadline of December
16, 2012. A presentation was also provided to the Oshawa
Development Services Committee at the request of the City of
Oshawa.

All feedback and comments received from the consultation process
were considered and included in the Final Watershed Plans where
appropriate.
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EXHIBIT 4: TOPICS / COMPONENTS OF A WATERSHED

PLAN AS PER THE ORMCP
#17:

Stormwater
Management

Plans
#16: Sewage

and Water
System plans

#15: Recreation
and Vegetation
Management
Plans

#14: Wellhead
Protection - site

management and e
contingency plans

#13:
Subwatershed
impervious
surfaces

#12: Hydrological

Evaluations for
hydrologically
sensitive features

#11: Water
Conservation
RETH

#1:
Identification
of Key Natural
Heritage
Features

#2:
Significant
Wildlife

Habitat

Watershed
Planning
Considerations

#9:
Preparation
of a
Watershed
Plan

#10: Water
Budget

#3:
Supporting
Connectivity

#4: Landform
Conservation

#5: ldentification
and protection of

Vegetation
/ .
Protection Zones

for ANSI

#6: Identification of
significant portions
of habitat for
Endangered, Rare or
Threatened Species

#7:
Identification
and protection
of Significant
Woodlots

#8:
Preparation of
Natural
Heritage
Evaluations for
all key natural
heritage
features

Page |45

.f!{ Central

Lake Ontario
% Conservation



Oshawa Creek Watershed Plan

Part 2 - Managing the Watershed

Central i ’
. In partnershi
Lake Ontario 5 withrf
~, Conservation ~ | Conservation ' [SYyEijNy
% ONTARIO oY







Oshawa Creek Watershed Plan - PART 2 - Managing the Watershed

4 THE HEALTHY OSHAWA CREEK WATERSHED

Achieving a healthy watershed that is resilient with ecological integrity
is a vital component of the environmental, economic, social and
cultural success of a community. There is no doubt that protecting,
restoring and enhancing the features and functions of the watershed
will benefit all residents of and visitors to the Oshawa Creek
Watershed. The challenge is to identify key targets of watershed
health, develop a plan to reach these targets, and ultimately
implement those plans to achieve a healthy watershed. The following
sections outline the goals, objectives, indicators and targets for each
component.

4.1 HISTORICAL WATERSHED TARGETS

The goals, objectives and targets of all of the Oshawa Creek Watershed
Plans are based on the foundation of achieving a healthy watershed. In
2002, CLOCA’s first intensive watershed planning exercise for the
Oshawa Creek Watershed put the watershed health targets in the
context of what characteristics the people, land and life in the
The 2002
Watershed Plan summarized the objectives of obtaining healthy

watershed need to have to be considered “healthy”.

people, land and life by outlining the following principles:

e Protect What is Good
e Fix What is Bad
e Maintain it into the Future.

It is important in watershed planning to set measurable targets for key
indicators of a healthy watershed. The underlying principles of
protecting what is good, fixing what is bad and maintaining healthy
conditions underpin all of the representative targets of watershed

health used in today’s current best practices.

4.2 CURRENT WATERSHED TARGETS

Science and industry standards of practice allow numerical and
measurable targets to be assigned to various aspects of a healthy
watershed. These targets provide a benchmark of minimum ecological
standards that must be in place to establish and maintain the healthy
ecosystems of a watershed. They also allow for monitoring of progress
towards the achievement of these targets in a quantitative way that is
widely understood. Using these numerical representations of key
aspects of a healthy watershed removes the need to make qualitative

and subjective assessments.

The targets set out below in Table 4 represent a compilation of federal
and provincial guidance tailored to the needs and realities of the
Oshawa Creek Watershed. Symbols have been added beside each
watershed target that will be used throughout the implementation
plan to indicate how an action or recommendation supports the
achievement of the target. These targets represent crucial aspects of
achieving a connected and resilient watershed with ecological integrity.
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TABLE 4: WATERSHED HEALTH TARGETS

bie

'l gt
L

P

@’

30% Natural Cover: Supports the achievement of increased forest cover to 30%, 10% interior forest, 5% deep interior forest through long-term

naturalization, provides run-off retention, erosion control, wildlife habitat, air quality improvements, social / cultural / economic benefits and
climate change mitigation impacts.

10% Wetland Cover: Provides run-off retention, erosion control, water quality filtration, wildlife and fish habitat, social / cultural / economic
benefits and mitigates impacts associated with climate change.

< 10% Imperviousness on the ORM and Greenbelt: Limiting impervious surfaces allows for better run-off retention, groundwater infiltration,

ground and surface water quality and sediment filtration. Limiting built or paved areas can have a positive impact on the amount of natural
areas contributing to ecosystem health.

75% Riparian Cover: Protecting, restoring and enhancing riparian cover provides run-off retention, improves water quality, fish habitat and
diversity, and helps to decrease water temperature.

A Healthy Water System: Water quantity and quality to support ecological and human health as well as protect human life and property.

All Watershed Health Targets

Figure 10 below illustrates the Natural Heritage System and High Volume 