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Oshawa Creek Watershed Management Plan
EXECUTIVE SUMMARY
The Central Lake Ontario Conservation Authority (CLOCA) has recognized the need to prepare comprehensive
management strategies for all of its watersheds. In order to prepare and enact an effective strategy, CLOCA has
initiated a watershed management planning process to supplement previous studies and to guide future management
decisions.
In an effort to create an up-to-date, and complete foundation of information, several key watershed components were
investigated:
•
•
•
•
•
•
•
•
•
•

history of the watershed
land use
climate, physiography and surficial geology
surface water
groundwater
hazards
fisheries
vegetation
wildlife habitat
corridors and connections

After gathering and analysing the relevant data, numerous issues of concern became evident:
•
•
•
•
•
•
•

An initial analysis has been undertaken to apply the guidelines for habitat rehabilitation as developed by Environment
Canada. The Oshawa Creek watershed falls short of achieving the majority of these guidelines including those for forest
and wetland cover.
An approximate water budget indicates that the annual excess storage in the regional aquifer is limited.
Water quality studies have shown that the Goodman Creek, Montgomery Creek and Oshawa Harbour have impaired
water quality. Additionally, nutrient enrichment is occurring in the northern part of the watershed.
Thermal studies have shown a warming in water temperatures.
There are areas where existing developments are subject to both flooding and erosion hazards.
Wildlife habitats are greatly concentrated within the remaining natural areas of the landscape and the distribution of core
areas is poor, with no representative areas within the watershed from Conlin Road to Columbus Road.
The landscape corridors are not intact, causing restrictions to wildlife movement. The local corridors are intact, but do not
function to connect with core areas. Linkages are compensating in areas without local or landscape corridors, but these
connections are weak.

Despite these apparent problems, this investigation also revealed several positive indicators of watershed health for
the Oshawa Creek. It is important to recognize situations where ongoing appropriate management can build upon
existing strengths:
•
•
•
•
•
•
•
•
•
•
•

The Oak Ridges Moraine, the South Slope including the Outwash area, and the Lake Iroquois Beach, are sources of
groundwater recharge.
There are concentrations of naturally vegetated areas across the Oak Ridges Moraine and the Lake Iroquois Beach.
The north - south oriented valleys are generally well vegetated.
The Enfield Wetland Complex is a locally significant wetland, and has been previously identified as an ESA and ANSI.
Remnant wetlands are located on the Iroquois Beach in the form of deciduous and mixed swamps.
Smaller wetlands are present in headwater and riparian areas.
The watershed has seven Life Science ANSIs and one Earth Science ANSI, all having local significance.
The watershed has ten ESAs, two within the Oak Ridges Moraine with the highest level of sensitivity.
The watershed has healthy warm water and cold water fish communities.
The watershed has a system of good to high quality wildlife habitats within the northern portion of the watershed.
The watershed has an extensive, yet somewhat fragmented publicly accessible greenspace established adjacent to the
creek valley.

Additional concerns may come as a result of natural and human trends that may directly or indirectly affect the future
health of the watershed including:
•
•
•
•

increased recreational demands
cumulative effects of land management practices
additional demand for water resources
stresses on natural systems due to climate change

Action has been, and is continuing to be undertaken to protect and improve the watershed’s health. Governments at
all levels, agencies, residents and visitors are showing an interest in taking steps to protect and improve the natural
heritage components of our environment and to reduce or eliminate the negative impacts of human related activities
including:
•
•
•
•

Oshawa Creek Watershed Study
Groundwater Management Strategy Study
Oshawa Harbour Pollution Prevention Study
Stewardship Activities

We can also see that development within the watershed will continue and pressures for the use of the watershed’s
natural resources will increase. Programs that will assist in protecting watershed health into the future include:
•
•
•
•
•
•
•

municipal land use and infrastructure planning
municipal park system and conservation areas
tree cutting by -laws
topsoil preservation/site alteration by -laws
public education programs
federal and provincial legislation
CLOCA plan input, review and regulations

This plan examines what a healthy watershed would look like in the future, and provides the following
recommendations outlining what needs to be done to make that a reality.
Protection
The watershed has reached a point where approximately 15% of its land base is in impervious uses. Studies have
shown that this is a threshold that should not be exceeded in urban watersheds in order to “maintain stream water
quality and quantity and leave biodiversity relatively unimpaired”. Large areas are already designated to allow for
additional urban uses that will increase this percentage well over the threshold. Through long term planning
exercises such as The Region of Durham and local municipal Official Plan reviews, consideration is required
regarding the impacts of exceeding this threshold.
Throughout the watershed, policies applied to new development must reflect the need for protection of the existing
valued features as identified in this study. Site-specific recommendations are provided. Additionally specific policies
are recommended regarding development review for Groundwater, Natural Hazards Surface Water Quality and
Infrastructure Planning.
Recommendations are made to improve landowner awareness in order to assist in protecting the watershed’s
existing valued features.
Additional public land acquisition is identified as a means to protect existing valued features. The identified
components of the natural heritage system of the Oshawa Creek watershed should be reflected as a priority in
acquisition strategies implemented by public bodies, either alone or in partnership. As well, valleyland/hazard land
and tableland dedications to the local municipalities should continue through the land use planning process to protect
existing valued features and assist in developing further linkages.
Enhancement/Restoration
A number of enhancement restoration opportunities have been identified. These may be achieved through a wide
variety of partners including, individuals, schools, community groups, public lands managers, municipalities, private
land stewardship and conservation agencies.
Monitoring
It is recommended that a program to monitor key indicators within the Oshawa Creek watershed be established and
undertaken and that a review of the Oshawa Creek Watershed Management Plan be undertaken within a 10-year
timeframe.
Oshawa Creek Watershed Management Plan Endorsement
It is recommended that CLOCA seek the endorsement of the Oshawa Creek Watershed Management Plan from the
Region of Durham, the City of Oshawa, the Municipality of Clarington, the Town of Whitby and the Township of
Scugog.

SUMMARY OF KEY RECOMMENDATIONS
1.

That the City of Oshawa be encouraged to action the recommendations of the Oshawa Creek Watershed
Study (1995)

2.

That the Region of Durham, City of Oshawa, Municipality of Clarington, Town of Whitby and Township of
Scugog be requested to consider the implications of exceeding the threshold of 15% imperviousness of
the land base in the Oshawa Creek watershed through long term planning exercises such as Official Plan
reviews. (Studies have shown that this is the threshold that should not be exceeded in urban watersheds in
order to maintain water quality and quantity and leave biodiversity unimpaired.)

3.

That the Region of Durham, City of Oshawa, Municipality of Clarington, and Town of Whitby be
requested to examine means to ensure policies applied to new development reflect the need for
protection of the existing valued features as identified in this study (Figure 26) including:
The City of Oshawa
•
All watercourses and their riparian areas be shown in the Official Plan schedules and identified as
“Hazard Lands” or “Environmentally Sensitive Areas”. or included in the definition of watercourses
contained in the Environmental Management policy 5.1.2 (d).
•
Consideration of wildlife habitat features be completed in an Environmental Impact Study prior to
consideration of any change in designation for lands which are designated “Open Space and
Recreation” and identified as “Hazard Land” or “Environmentally Sensitive Areas” covering four
areas of core habitat in the northern portion of the watershed.
•
It is recommended that the “Special Study Area” designation at the headwaters of the Goodman
Creek not be amended until such time as a provincial wetland evaluation has been completed.
•
In addition, any study undertaken to amend the designations should require an adequate level of
protection for the following as currently provided by this area:
o wetland features and functions
o core habitat (interior habitat);
o groundwater recharge/discharge functions;
o thermal water quality;
o wildlife linkages west to Pringle Creek Woods; and
o wildlife linkages to habitat in WS.
•
Provision of a corridor should be required as a condition of any amendment to the “Agricultural”
designation found on lands containing a local corridor in the most eastern extent of Concession 7
or linkages identified along tributaries and across tablelands to upland habitats.
•
Consideration of wildlife habitat features be completed in an Environmental Impact Study prior to
consideration of any change in designation for lands which are designated “Agricultural” containing
upland habitats in the northern portion of the watershed.
The Municipality of Clarington
•
The preparation of an Environmental Impact Study be required for core habitat areas found on
lands adjacent to the Enfield Wetland Complex, as provided through policy 4.3.7 of the Clarington
Official Plan (features and land characteristics presently not identified on Map C).
•
Provision of a corridor should be required as a condition of any amendment to the “Oak Ridges
Moraine” and “Prime Agricultural Area” designation found on lands containing linkages and
watershed corridors .
The Town of Whitby
•
Consideration of existing valued features (e.g., watercourses, local corridor and linkages) be
completed in the required Environmental Impact Study prior to consideration of any development
application for existing valued features found in areas which are “Hazard Land” and
“Environmentally Sensitive Areas”.
•
Provision of a corridor be required as a condition of any amendment to the “Agriculture” designation
found on lands containing the linkage in Concession VII or the watershed corridor immediately
north of Taunton Road.
•
Consideration of wildlife habitat features be completed in an Environmental Impact Study prior to
consideration of any change in designation for lands which are “Hazard Land” and “Environmentally
Sensitive Areas” containing a large parcel of early regeneration habitat immediately east of the
Hamlet of Myrtle Station.

4.

That CLOCA continue to build upon the preliminary water budget provided in this watershed
management plan to meet the recommended requirements of the Oak Ridge Moraine Conservation Plan.

5.

That the Region of Durham, City of Oshawa, Municipality of Clarington, Town of Whitby and Township of
Scugog examine means to ensure that all new development within areas delineated as Iroquois Beach,
Outwash Plain, or Oak Ridges Moraine undertake geotechnical studies to identify the role of the site in
the hydrological cycle. As deemed necessary, a water balance may be required from post development levels
to predevelopment conditions. Infiltration of Stormwater may be required to accomplish this condition.

6.

That CLOCA adopt a policy that all future development in hydrologic units W3, W2, W1.1, E3, E2, E2.1,
E1.1, E1.2, G7, and G2 (as identified on Figure 8) provide stormwater management, designed with a
capacity to control flows for all storm events (2 through 100 year) to pre-development levels.

7.

That CLOCA require that Floodplain-mapping exercises include both peak flow rates for the 100-year and
Hurricane Hazel Flood Event with the greater flood line considered the regulatory event.

8.

That CLOCA require that where stormwater control ponds are planned to maintain a 100-year flood level,
and the 100-year flood level is the regulatory event (larger than the regional floodline) in the receiving
stream reach, then the control pond will be designed as a flood control facility.

9.

That CLOCA require Level 1 treatment for stormwater quality and temperature control for the Oshawa
Creek watershed.

10. That CLOCA require Level 2 treatment for stormwater quality and temperature control for the
Montgomery Creek watershed.
11. That CLOCA require all developments with a proposed impervious land area of 0.25 hectares or more
provide water quality treatment. For small sites, facilities may not be practical but source control, conveyance
treatment or “best effort end of pipe” solutions should be examined.
12. That CLOCA continue to participate in the review of the transportation crossings of the Oshawa Creek
specifically to recommend design considerations that will address:

•
•
•
•
•
•
•

protection of the existing width of corridor in order to maintain the corridor functions of the 2
main valleys (wildlife crossings);
provision of fish passage at all watercourse crossings, and no net loss of fish habitat;
maintenance of water quality and thermal stability in receiving streams;
maintenance of groundwater recharge function within the Outwash Plain;
maintenance of flooding conditions and surface runoff conveyance;
maintenance of natural channel processes (erosion, deposition and flows); and
use of only native species for planting purposes

13. That all Stewardship agencies acting within the watershed be encouraged to continue to support
initiatives promoting landowner awareness in order to assist in protecting the watershed’s existing
valued features.
14. That identified components of the natural heritage system of the Oshawa Creek watershed be reflected
as a priority in land acquisition strategies implemented by public bodies, either alone or in partnership.
15. That valleyland/hazard land and tableland dedications to the local municipalities continue to be
encouraged through the land use planning process to protect existing valued features and assist in
developing further linkages.
16. That CLOCA and partners including, individuals, schools, community groups, public lands managers,
municipalities, private land stewardship agencies and conservation agencies undertake
Enhancement/Restoration projects in the watershed including:
Montgomery Creek Subwatershed
•
retrofitting of developed areas with stormwater management facilities
•
further investigations of the point and non-point sources of elevated trace and major elements in the creek
•
develop a monitoring program of stormwater sewers in the watershed
•
removal of non-native and invasive plant species

Main Branch Subwatershed
•
retrofitting of developed areas with stormwater management facilities
•
stream cleanup projects to remove garbage within and adjacent to the creek
•
riparian zone restoration
•
CPR Bridge redesign
•
restoration of the channel and riparian areas to more naturally meandering (and vegetated) conditions in
areas north of Highway 401
•
reduce amount and distribution of invasive plants
Goodman Creek Subwatershed
•
restore the channel and riparian area to reflect natural conditions (priority Rossland Road to Gibb Street )
•
natural channel design for the confluence of the Goodman and Oshawa Creeks
•
goldfish removed from Goodman pond and a program for prevention developed
•
retrofitting of developed areas with stormwater management facilities
•
stream cleanups to remove garbage within and adjacent to the creek
•
riparian zone restoration
•
expansion of core habitats in the subwatershed.
•
corridor connections improved through planting and habitat protection.
•
creation of tableland forest in the eastern portion of this subwatershed.
•
corridor connections are needed to join the west branch of the Oshawa Creek with the Goodman Creek
headwaters and linkages are required between the valley systems and tableland woodlots.
•
wetland creation or reclamation
ES Subwatershed
•
riparian restoration
•
creation of habitat through plantings on upland areas currently lacking forest cover
•
redesigning the Camp Samac Dam to allow fish passage
•
removal of old tires within the channel and along the banks of the creek west of Simcoe Street
•
wetland reclamation
WN Subwatershed
•
riparian restoration
•
expansion of both core areas through restoration of adjacent wetlands and agricultural lands
•
wetland reclamation
•
redesign of structures to allow fish passage
•
EN Subwatershed
•
revegetation of creek valley corridors
•
create connections to upland habitats
•
restore.connections with adjacent watersheds
•
riparian restoration
•
redesign of structures to allow fish passage

17. That CLOCA continue to encourage the adoption of Best Management Practices by everyone
in the watershed from individual landowners to corporate citizens to government agencies.

18. That CLOCA design and implement a program to monitor key indicators within the Oshawa
Creek watershed.

19. That CLOCA undertake a review of the Oshawa Creek Watershed Management Plan within a
10-year timeframe.

20. That CLOCA seek the endorsement of the Oshawa Creek Watershed Management Plan from
the Region of Durham, the City of Oshawa, the Municipality of Clarington, the Town of Whitby
and the Township of Scugog.
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1.0 INTRODUCTION
Water resources are a precious and vulnerable component of our natural ecosystems. Despite
the presence of water in our daily lives, very few of us ever pause to consider the
consequences of our activities upon this important resource. There exists a growing need to
protect water resources and promote awareness of water related issues in the face of increasing
urbanization and industrialization.
In response to this need, Conservation Authorities have refined watershed planning as an
effective tool in the struggle to make responsible management choices about watercourses and
their surrounding environments.
1.1

WATERSHED PLANNING

When dealing with the natural environment, it makes the most sense to make management
decisions based upon boundaries that have been determined by natural forces. Thus, a
watershed plan addresses the concerns of a natural surface drainage pattern, which may extend
across various artificially created boundaries, such as municipal borders.

A watershed management plan may be summarized as “...a document
developed cooperatively by government agencies and other stakeholders to
manage water, land/water interactions, aquatic life and aquatic resources
within a particular watershed (the land drained by a river and its
tributaries) in order to protect the health of the ecosystem as land uses
change”.
Water Management on a Watershed Basis, (MNR & MOEE, 1993)

Watershed planning is an important step towards effective decision-making about both the
actual water resource and the surrounding ecosystem. Planning based upon watershed
boundaries provides a broad-based understanding of the inter-related natural heritage, natural
hazard and groundwater functions of a watershed, as well as the human influences involved.
This allows for land use planning decisions to be made with proper consideration for
cumulative impacts of these changes on all systems/factors involved.
Generally, watershed planning focuses upon structural and functional parts of the watershed
ecosystem and how they work together. These components include environmental features
such as landscapes, fish and wildlife communities, groundwater and surface water, as well as
natural hazards such as erosion and flooding. A watershed plan should also include some
investigation of cultural resources and heritage of the area, especially in relation to how such
1

Oshawa Creek Watershed Management Plan

history has affected the watercourse. Information about these components is gathered to assist
in planning predictions for future land use, to assess potential impacts on natural systems and
as a foundation upon which to make environmentally sound decisions to maintain watershed
health as land uses change. Although a generic list of fundamental study components can be
developed (Figure 1), it is important to recognize that each watershed has its own unique
characteristics and that a watershed study must be specifically designed in order to place
necessary emphasis on the key characteristics of the individual watershed.
COMPONENT

DATA COLLECTION

PURPOSE

Hydrogeology

physiography
geology & soils
groundwater - well records
- studies

identify groundwater recharge/discharge areas
establish a water budget
classify areas of groundwater sensitivity
to assess land use impacts & mitigation

Hydrology

stream flow
flood plain determination
structures within a flood plain

develop a hydrologic model
support stream flow estimates in the water
budget model & assess land use impacts
define areas of structural interference with flows

Geomorphology

define the geomorphologic
characteristics of each reach
define meander belts

develop an understanding of the current
state of stream equilibrium & dynamics for
change from land use impacts

Aquatic Habitat

collection and analysis of historic provide an assessment of the current fishery
and current fish and invertebrate in relation to its historical capability
records
determine aquatic habitats ,water quality
and impediments to the aquatic system

Terrestrial Habitat identification of ESAs, ANSIs
significant wildlife habitat,
forests, wetlands, etc.

definition of the natural heritage system and
its key components
define relative sensitivity of the systems

Cultural Heritage

outline the key historic cultural trends that
have influenced the watershed and discuss
their role in current issues

collection of historical
information relating to human
presence in the watershed

Data Analysis & Implemetation Strategy

analysis of data and identification of
inter-relationships between the various
natural functions and features to evaluate
watershed health and potential development
impacts and impact mitigation methods
recommend a watershed management strategy

Figure 1: Watershed Plan - Fundamental Components
2
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1.2

BACKGROUND

Within Durham Region, previous watershed studies have been initiated by the Conservation
Authorities and/or local municipalities in response to immediate development pressure.
Funding has generally been provided through a variety of arrangements involving any number
of players, which may include the local municipality, a development group, a Conservation
Authority, and/or various other agencies. As a result, the watershed studies have often been
constrained by both timing and the availability of funds. In some cases, this has resulted in
certain study components being minimized in favour of others. The ambition of this and
similar future projects will be to address the gaps in information and to present a
comprehensive overview of all relevant components within the investigated watershed.
1.3

OSHAWA CREEK WATERSHED

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 (Figure 2). 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. Although the watershed is largely agricultural, there
are significant urban, and developing urban portions.
Numerous studies have been completed previously on various components of the Oshawa
Creek watershed, (e.g., Oshawa Creek Study, MNR, 1973, Oshawa Harbour Pollution
Prevention, Environment Canada, 2000). These studies together with the Oshawa Creek
Watershed Study completed by the City of Oshawa (Totten Sims Hubicki, 1995) provide a
comprehensive basis to build upon.
The City of Oshawa’s Oshawa Creek Watershed Study provides the majority of information
required to achieve the standard for Watershed Plans that CLOCA aspires to for all of its
watersheds. The goals and objectives of that project were as follows:
“Within the overall Study objective of developing general water management guidelines for the Oshawa
Creek watershed, specific Study objectives were set out as follows in the Terms of Reference:
1.
2.
3.
4.
5.

Develop an updated hydrologic model for the watershed.
Summarize the existing flooding, erosion and base flow problems for various segments of the branches
of the Oshawa Creek.
Utilizing the hydrologic model, develop a series of design flows for two base flow conditions – existing
land use, and proposed ultimate land use as per refinement of documents currently in the draft stage.
Determine impacts of ultimate development on flood, erosion and base flow.
Develop and analyze a set of water management strategies for the watershed relative to the proposed
ultimate land use”.

3

Figure 2 – Study Area
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The results of that study, together with further assessments of the hydrogeology
component, aquatic, terrestrial, and wildlife resources and their functions within the
system will be examined in the current study and the water resources component will be
updated to reflect changes in the system in the past 5 years.
1.4

GOALS

Although project goals need to be developed through input from the stakeholder group,
generally the purpose of the Watershed Management Plan can be identified through the
following goals:
Σ
Maintain and enhance healthy, self sustaining, ecosystems in the watershed;
Σ
Identify opportunities and means for restoration of natural systems in the
watershed;
Σ
Identify impacts of potential changes in the watershed;
Σ
Recommend guidelines and policies to assist with environmentally sound land
development;
Σ
Recommend programs (land acquisition, private land stewardship, etc.,) that
could be implemented by various partners to address watershed concerns or
enhance the watershed features; and
Σ
Develop a plan that has the support of the public, the municipalities, and
applicable provincial, and federal agencies.
1.5

STUDY PROCESS

The study is being undertaken in two phases: the first is the preparation of an Existing
Conditions report, contained herein, and secondly the preparation of the Management
Plan.
Phase One: In developing the Existing Conditions report, the existing physical and
biophysical condition of the watershed features needs to be determined first. There are
four primary physical features that make up the watershed, namely groundwater,
surface water, aquatic resources, and terrestrial resources. After these components are
understood, conclusions and recommendations can be drawn regarding the existing
health of the watershed and the potential for conservation and rehabilitation efforts.
Phase Two: Possible future impacts to the watershed and resources will be assessed.
Future land development may have both direct and cumulative impacts. Direct impacts
can be determined and assessed by overlaying the land use designations from the
Official Planning documents of the municipalities onto the mapping of existing
watershed features. Cumulative impacts from land development must be assessed based
on predictive models and assessment tools. Other considerations for future impacts
include recreation needs for a larger population, intensification in farming practice, and
the predicted climate change.

5

Oshawa Creek Watershed Management Plan

This second phase of the watershed management plan exercise will require the
formulation of strategies for conserving and restoring the watershed, including:
Σ Recommendations for land development policies and guidelines (stormwater
management, sediment control, etc.);
Σ
Recommendations for Official Plan policies to assist with impact assessment and
mitigation (Environmental Impact Studies, Stormwater Management Plans, etc.);
Σ
Recommendations for private and public land stewardship programs, as appropriate;
and
Σ
Recommendations for agency initiatives at all levels of government.
1.6

PARTICIPATION

A key element required for this project to be completed effectively is recognition of the
various stakeholders involved in, and affected by, any decisions made regarding the
Oshawa Creek watershed. Resource management within the watershed is a shared
responsibility of municipalities, a wide array of public agencies, industries, private
landowners, and the general public. Ideally, all of these groups should be represented
in some manner throughout the planning and compilation of the watershed plan.
CLOCA has worked to incorporate the concerns, history, input, and future needs of all
these stakeholders while functioning as the lead agency in undertaking this watershedplanning project.
CLOCA, in cooperation with a Review Committee, administered the development of
the watershed plan. Invited representatives from the Regional Municipality of Durham,
City of Oshawa, Town of Whitby, Municipality of Clarington, Township of Scugog,
Ministry of Natural Resources, Ministry of the Environment, Ministry of Agriculture,
Food and Rural Affairs, Ministry of Municipal Affairs and Housing, Environment
Canada and the Canadian Department of Fisheries and Oceans formed the Committee.
The Review Committee met during both phases of development of the watershed plan.
Other interested parties were invited to participate through two public information
sessions. At the completion of the draft report of existing watershed conditions, the
first public information session was be advertised in local newspapers, and held at a
location in the watershed. This allowed for :
a) defining the issues, goals and objectives, and
b) providing information to aid in the understanding of watershed processes.
The public were invited to review and comment on the background information and
provide input regarding their needs and issues.
The background report was amended as necessary to incorporate comments received.
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At the completion of a draft (Phase 2) Watershed Management Plan, a second public
open house was held. This open house was again be advertised, and individuals on the
mailing list received invitations in the mail. Once again, the public will be invited to
comment on the proposed Management Plan to allow for:
a) evaluating options and alternatives in the formulation of the watershed plan, and
b) creating linkages, partnerships and action plans for implementation
All comments were considered in the completion of the final document.
A listing of review participants is included in the Appendices to this document.

7

2.0 HISTORY OF THE WATERSHED
Understanding the historical interactions between the Oshawa Creek and its surrounding
community is key to comprehending current issues within the watershed. Based upon the
theory of ecosystem dynamics, the ongoing presence and activities of people have impacts on,
and are influenced by, the environment. In this case, that environment includes the 120 square
kilometre watershed of the Oshawa Creek. The tremendous importance of this watercourse in
the area’s history is demonstrated by the fact that an historical account describes Oshawa as a
place with “no natural assets beyond the water available in the creek…” (Oshawa Public
Library Board, 1978). The creek has played a role in the lives of the local population since the
time when only First Nations inhabited this land. Initial European settlers and their
descendants also made use of the creek, and the legacy of their interaction with the
watercourse is still apparent in the landscape today. The settlement pattern of the City was
originally determined by the course of the Oshawa Creek, and future development patterns
must take the health of this watercourse into consideration. This section explores some of the
historical interactions between the Oshawa Creek watershed’s human population and the creek
that runs through their area.
2.1

HISTORY OF THE LAND

The landscape of the Oshawa area exists as evidence of a history marked by glacial influences.
Many of the prominent landform features can be attributed to periods of glacier advance and
retreat that acted as transforming mechanisms on the soils and underlying rock. Although
much of Southern Ontario shares a common glacial history, the Oshawa area has some specific
and unique features that have influenced human use of the watershed.
The overall geology of the CLOCA jurisdiction, including Oshawa, can be described as a
“high limestone ridge broken in several locations by north-south trending, deep, smoothly
concave-shaped valleys” (Gartner Lee Limited, 1979). This general landscape can be
primarily attributed to the effects of the Wisconsin glacier that covered all of Southern Ontario
approximately 10 to 15 thousand years ago (Ontario Department of Energy and Resources,
1964). The forward movement and eventual retreat of this massive ice sheet was instrumental
in carving out the features that are identifiable in this region. One important result of this ice
movement was the creation of Lake Iroquois, a large glacial lake that was extremely influential
in the formation of current landscape features (Gartner Lee Limited, 1979). There are four
main physiographic features in the watershed: the lake plain, the Lake Iroquois Beach, the till
plain and the Oak Ridges Moraine. The geology of these features is further described in
section 3.2.3.
8
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2.2

NATIVE HISTORY

{Gregg Powless, Native Cultural Centre of Durham Region, has kindly provided this chapter}
For hundreds of years, the Oshawa Creek watershed has played a major role in the livelihood
of humans and animals alike. It has been described in both written and oral histories, and often
it has been identified as a major landing place, in historical maps produced by early French
explorers. Any scientific study of any of the major river and creek systems along the Lake
Ontario shoreline, including the Oshawa Creek watershed, should include a review of their
cultural and historical significance.
The purpose of this discussion is to explore the cultural significance of the Oshawa Creek
watershed, from a Native perspective. In this view, in order to understand the full picture, both
the history of the watershed and present use by Native people must be examined.
Cultural and Heritage Significance
Aboriginal peoples continuously inhabited the Oshawa area for thousands of years before the
first Anglo-European explorers laid their canoes upon the north shore of Lake Ontario. Little is
known about this history primarily because it has only been recorded through First Nation oral
history, which had been regarded as insignificant by the more academic explorers and
historians. Many of the modern historians and archaeologists have taken references from
recorded British and French historical accounts that had been suspected of being exaggerated,
and it is for this reason that much of the recorded history of the Oshawa area must be
scrutinized for accuracy.
Historical Significance
People
The people of the North Shore of Lake Ontario, and in particular the Oshawa area for five to
six hundred years before first contact in the late sixteenth century, consisted mainly of the
North Shore Iroquois. This confederation of nations appears to have been connected to the
Iroquois of the mid-eastern United States. To the north and west of Oshawa there appears to
have been greater populations of non-confederate, Iroquois-speaking people such as the
Wendat (Huron), the Petun (Tobacco) and the Neutrals. The Mississauga and Algonquin
nations at that time would have been further north to Lake Nippising. At pre-settlement time
there is evidence of Seneca and Cayuga tribes of the Confederate Indians (known today as the
Confederacy of Six Nations) occupying the Oshawa area.
The band of North Shore Iroquois tribes is known to have extended around the golden
horseshoe area to as far east as the Ottawa Valley and as far north as Lakefield, in a line
parallel to Lake Ontario. Keeping this in mind, there must have been a significant importance
placed on the north shore Lake Ontario creek and river systems, both in finding routes into the
interior woodland and for season encampments or permanent villages for First Nation people.
9
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Historical maps produced by early explorers to the area identify Oshawa’s creek systems as
landing points along the north shore. During early expeditions, the voyageurs and their courier
de bois had to find places where they could replenish their supplies before heading north into
inhospitable country. There is reference to a Cabane du Plomb (French supply cabin) located
along the north shore between present day Port Hope and Toronto in the d’Anville Map of
1756. Although modern historians have accounted that it is likely that d’Anville copied this
location from previous maps, it is quite probable that the structure could have existed for some
time after 1756 as a landmark for explorers, missionaries and settlers.

10
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In the “Forgotten Pathways of the Trent” by Leslie M. Frost, there is description that an early
settler to the area, Benjamin Wilson, made a discovery of the remnants of the Cabane du
Plomb on his property on the present day east side of Oshawa Harbour. However, Benjamin
Wilson’s account is highly suspect as there was a New York census that identifies Mr. Wilson
in New York State, 4 years after he claimed to have discovered the Cabane. As well, the
location of the site on the bay is not consistent with early French settlement patterns. It has
been suggested that the actual site of the Cabane du Plomb might have been located further east
of the Oshawa Creek, perhaps at Darlington Point or further east towards Bond Head. If this
accounting is correct, it places a significant Native village, Gandesetaigon likely in the Oshawa
area.
11
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Gandesetaigon was identified on very early maps and in missionary texts as being a significant
Iroquoian village with an estimated population of 3500 people. A village this size would
consist of approximately 60 longhouses and would require a large acreage for both the village
site and for farmland that would sustain the growing population. Given Iroquois farming
techniques, it is not probable that land would be cleared for such use, but rather the farms
would extend over large meadows or other areas with light soil conditions. It would also be
probable that additional farming communities, that supported the main community, would be
located within a short distance from the larger village.
The word Gandesetaigon closely resembles the Mohawk words “kanonhsehehs akwe:kon”
(pronounced ga non hay says a quay gon) meaning “many longhouses”. Professor Dean
Snow, presently Head of Anthropology at Pennsylvania State University, suggested the word
might have roots in the Cayuga word of similar spelling meaning “in the sand”. Both of these
definitions could adequately describe the Oshawa area, and in particular the Lake Iroquois
beach and shoreline of the Oshawa Creek in pre-settlement times. From historical records, the
name of the village was recorded first in a French dialect and it is likely that its meaning would
be interpreted with Mohawk influences, since the Montreal Mohawk (Kanesetake) played an
important role in the early French exploration of Upper Canada.
Based on the ceramics discovered at the McLeod and Grandview archaeological sites, (both
located in Oshawa) in the past 50 years seems there is an indication that the people living there
were connected to a larger community or that they lived at a point along heavily traveled trade
routes. Given that both these sites are located within the Oshawa creek watershed it can be
assumed that the creek system played a major role in the life of the North Shore Iroquois. At a
minimum the creek would have provided an access route to these villages from Lake Ontario.
If Gandesetaigon was located in the Oshawa area there is increasing probability that its remains
will be discovered along the Oshawa Creek and near the Lake Iroquois beach. Any proposed
or future development within or adjacent to the Oshawa Creek watershed should include an
archaeological study to explore this potential.
Routes of Travel
The primary modes of transportation in pre-settlement and early-settlement times would have
been by foot, bateaux or canoe. The Oshawa Creek in the early settlement times was thought to
be much wider with significantly more flow and would have been well adapted to many modes
of transportation. However, the bateaux, a flat-bottomed boat was significantly larger than
most canoes and it is highly unlikely that it would have been used as a form of transportation
away from the shores Lake Ontario. Both the canoe travelways and pathways alongside the
Oshawa Creek may have provided Native and early explorers with direct transportation routes
into the northern lands. For the Native people, the northern woodlands and lakes provided rich
resources to supplement their mostly agricultural diet. It is well known that the south shores of
Lake Scugog held an abundance of wild rice and cranberries. Fish and clams would have also
12
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been taken from the shallows of the south Scugog shores for food and tools. The connection of
Lake Scugog by waterways and portage routes towards Lake Simcoe and further to Georgian
Bay would have been an important trade route for early Iroquois and explorers.
It has been suggested by historians that the Rouge River was the major route to Lake Simcoe
but a review of waterway maps make the Oshawa Creek a more probable route north. Using
early transportation methods, any goods or resources obtained at Scugog would have to be
portaged a distance between the water systems of Lake Simcoe and Lake Ontario. Between
Lake Ontario and Lake Scugog the shortest portage over the ridges would have been near the
source of the Oshawa Creek. Here the distance would be about 3-4 kilometres, where other
possible routes would have been much longer distances to traverse. The south shore of Scugog
provided an abundance of food and medicines that would have been collected or consumed
enroute. The southern most part of Lake Scugog, given the early shape of the lake and its
water systems before it was dammed, bends furthest to the south and closest to the Oshawa
Creek source just over the ridge. It is believed that local natives frequented the ridges in
between for hunting and trapping. One account of the oral history of this area has stated that
caribou were once found in the ridges, just north of Lake Ontario. Bear, wolf, lynx and
smaller trappable animals were also abundant in the area along the Ontario lakeshore.
The Oshawa Creek and its tributaries, as evidenced by the locations of the McLeod and
Grandview sites, were used as pathways to distant communities. Whether leading from Lake
Ontario or from established First Nation villages, the creek has played an important role in
transportation routes in the area.
Farming
In post settlement times the Oshawa Creek watershed became a substantial farming district,
often supplying food and raw materials to other distant communities and villages. In presettlement times this would have also been the case. However, it was the common practice of
Iroquois farmers to move to a new farming district about every 30-40 years to allow the land to
rest. Evidence of the migration is not visible and requires further study.
Successful corn plantations, a mainstay of Iroquois agriculture, required a combination of
tillable land, an adequate water supply and warm conditions to survive to harvest. To the east
and west of the Oshawa area great forests covered the land. The clay and dense silts wouldn’t
have been favourable to a people using rudimentary farm implements. The northern ridges
provided lighter soil conditions but the colder north temperatures shortened the wellestablished growing season adapted from a more southern (West Virginia and New York state)
farming practice.
The Lake Iroquois beach would have provided ideal conditions to produce corn, beans, squash,
fruit and potatoes that were a mainstay of village life. In the area just south of King Street
between Harmony Road and Simcoe Street the land lies almost flat, sandy and has a relatively
13
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high water table in many areas. The sandy soils in the vicinity of King Street and Keewatin
Street warm up about three weeks earlier than other outlying areas. Natural farming practices
would have flourished under these conditions, as they did in post-settlement times. Fish used as
fertilizers for the squash could be taken directly from the Oshawa Creek. Early accounts by
French missionaries, Fenelon and Trouve marvel at the abundance and vitality of the corn,
fruit and squash farmed at Gandesetaigon upon their arrival in 1669. If Gandesetaigon was any
located further west, as suggested near the Rouge River, the farming would not have been as
successful. The Oshawa Creek watershed provided the most hospitable location for farming in
pre-settlement times.
Fishing
Although trout species were introduced to Lake Ontario after settlement, there is direct
evidence that salmon was a supplement to the diet of the Iroquois people. Being close to a
major spawning system adjacent to Lake Ontario would have been an important consideration
to pre-settlement people, as it was to the settlers who came after them. As such the Oshawa
Creek not only provided an abundant salmon fishery, but it was within a day’s walk to other
bountiful creeks extending from Clarington’s, Oshawa’s and Whitby’s Lake Ontario shoreline.
The Natives would have preserved the seasonal catch of salmon by drying and smoking. This
resource would have helped sustain the community over the long, cold winters.
Hunting
Venison, caribou, and other game meats were not normally a big part of the North-Shore
Iroquois diet, but on occasion these meats would supplement the vegetables and fruits of the
garden. In locating game animals during hunting parties, careful observation would identify the
areas along the creek where larger animals would frequently stop to water or feed. Although it
is impossible to identify specific locations along the Oshawa Creek where this might have
occurred, it is nonetheless worth mentioning. However, smaller game such as beaver, muskrat,
geese and ducks would have been a regular addition to many meals. Trapping of these game
along the Oshawa Creek would have taken place on a regular basis.
During the period known as the “beaver wars” (1650-1700, post-settlement) the trapping of
beaver along the northern shores of Lake Ontario reached a peak that almost wiped out the
beaver along the Oshawa Creek, among other creek and river systems. However, the muskrat
was untouched and today still inhabits a great part of the Oshawa Creek shoreline. Muskrat
was a regular supplement to the diet, and the fact that it still inhabits the Oshawa Creek in
many areas, is a testimony to its tenacity as a species.
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Present Significance
Although the Oshawa Creek once supported generations of people long forgotten, on the
surface, it now appears to be little more than a storm outlet for the more southerly housing
developments. However, local Native people still hold the creek watershed in high regard as a
natural setting within the urban sprawl where ceremonies and traditions can be observed. From
a cultural perspective, the Oshawa Creek, its tablelands and adjacent woodlands offer people of
all cultural backgrounds an opportunity for cultural recreation.
People
Presently, the Native Cultural Centre of Durham Region has an active membership of about
forty people and a larger group of about 250 people have cultural ties to the Centre. The
membership and the connected community represent a number of cultural groups, such as
Mohawk, Oneida, Seneca, Onondaga (Confederacy Iroquois), Mississauga, Potowami,
Algonquin, Cree, Lakota-Souix, among others.
To aboriginal people the Oshawa Creek represents a place of contemplation and communing
with nature. It is here, along the shores of the creek were discussions with Creation take place,
where the waters of Mother Earth and firmness of Grandfather Rock are caressed and where
the Spirits of the Four Directions are consulted for guidance. From the perspective of the
Natural World, the Oshawa Creek is where the birth of fishes, and small micro biotic animals
takes place; where the offspring of small birds and reptiles are raised; where the trees rise to
the sky or decay back into soil and; where the sounds of life can be heard above the noise and
confusion of day-to-day urban life. It is a place of observation of life and its beginnings and
endings. To the Native people of the Oshawa area, the Oshawa Creek represents a place close
to home, in mind and in Spirit and it is to be revered and cared for as a grandson respects his
grandfather, or as a mother cares for her baby.
Ceremonies
Although not widely known to the public at large, the Oshawa Creek and its tributaries have
been utilized for Native Ceremonies and special occasions for a number of years. Nowhere is
there evidence of this presence as it is the common belief of Native people that nothing should
be changed or altered unless there are exceptional circumstances and only after an offering of
tobacco has been made. Any small amounts of medicine plants, roots or other materials
borrowed are only taken if the removal or alteration can be made without changing the natural
habitat.
While the privacy of these events remains an important consideration, it must be recognized
that any changes that occur within the watershed, whether natural or human made, are
culturally significant to Native people. In adapting to the urban environment many Native
people have had to carry their cultural traditions with them wherever they happen to be, but as
urban sprawl increases, it becomes more and more difficult to practice these customs in the
privacy that is required. In harmonizing development within the watershed it is important to
15
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maintain pockets of naturalized landscapes as well as natural connecting links so that animals
and plants can proliferate. Alteration of these areas, not only affects the Natural World but the
People who hold it in high esteem.
Heritage and Archaeological Sites: Practically speaking, it may well be impossible to stop
encroaching development with cultural arguments. Sensitivity to Native issues is not often
considered an important deliberation unless there is some federal directive requiring it.
However, the Oshawa Creek watershed may hold one of the greatest archaeological sites in the
history of Ontario and from an historical and scientific perspective this must be considered. If
development erosion and storm discharges continue to decay the original relationships of shape
and soil arrangements within the watershed, the potential for this historic discovery could be
lost.
Two very significant heritage sites, the McLeod site at Taunton and Thornton, and the
Grandview site at Grandview south of Taunton have been uncovered in the last 50 years. The
Grandview site has succumbed to residential development and no longer exists for further
study. Many potential heritage sites south of King Street may no longer exist because of
previous development. The only real link to the history of this area with the period before
settlement may be contained along the shores and in the tablelands of the Oshawa Creek and its
tributaries. Without full recognition of this potential, hurried construction methods or
redevelopment into recreation areas may bury the evidence forever. Without careful
investigation the history of Oshawa and the surrounding area will never be revealed.∗
Native History Summary - The Oshawa Creek watershed is a rich resource that should be
preserved for generations to come. The potential to uncover archaeological evidence of past
Native occupations is within its boundaries and it is important to recognize its cultural
significance to, not only aboriginal peoples but to all people who find its natural features
comforting.
The watershed contains a rich and diverse history. It has provided food, clothing and shelter to
the First Nations people as well as providing landmarks and travel ways for explorers and
homesteaders. The animals that once flourished besides its pristine waters are no longer
present in the same quantities that once existed.
The natural beauty of the creek and its surrounding lands provides a setting for Native
ceremonies and should be preserved for others in a natural state, with connecting links between
pockets of untouched natural zones. Development pressures threaten its existing state and could
diminish any possibility of uncovering its archaeological treasures. There should be careful
consideration of all activity adjacent to the watershed so ensure its natural state will not be
affected for generations to come.
∗

Note: The Regional Municipality od Durham Official Plan states:
“2.3.20, In the consideration of development applications, Regional Council may require an archeological survey
and the preservation or rescue excavation of significant archeological resources in cooperation with the Provincial
Government.”
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2.3

EUROPEAN SETTLERS

The first white settler to establish a permanent home in Oshawa was Benjamin Wilson who
arrived here from Vermont circa 1794. During the late 1700s, Lieutenant Governor Simcoe
offered free provisions for three years and a land grant of 200 acres in an effort to encourage
settlement in the area. It was this offer that Wilson, and many who followed him, were taking
advantage of when they arrived in Oshawa and the rest of Southern Ontario (Oshawa
Community Archives). Early settlement was confined to the area immediately inland from the
shore and was largely concentrated around the harbour (Kaiser, 1921). Part of the reason that
development was initially focused within this limited area was due to the prominence of
shipping as a commercial transport system at this time (Gartner Lee Limited, 1979).
This settlement phenomenon occurred despite the fact that Hoig (1933) claims that Oshawa’s
natural harbour was less than ideal for commercial shipping. Later development began to
stretch outward from this initial concentration, as transportation and communication
infrastructure was available to support such expansion (Gartner Lee Limited, 1979). These
early concentrations of settlement near the lakeshore and adjacent to the southern portion of the
Oshawa Creek is still very evident today. The upper portion of the watershed remains far less
populated than the more densely developed southern section. The northern section continues to
have small nodes of population in rural hamlets, such as Columbus, but the number of
residents and the amount of development is not comparable with the southern portion of the
watershed, which is considered “fully urbanized” (Totten Sims Hubicki, 1995).
2.4

AGRICULTURE AND DEVELOPMENT

2.4.1 Agriculture

Upon their arrival, many of the first settlers in Oshawa cleared land in order to begin farming.
Agriculture was an important part of the area’s economy during its early stages of
development. The impact of this phase in Oshawa’s history is twofold. The actual economic
legacy is certainly important and it must also be contextualized within the larger agricultural
trends of Southern Ontario and Canada as a whole. However, perhaps the most lasting
impression left by these years of farming is the alteration of the land that was required to
undertake such activities. A significant amount of land had to be cleared in order to facilitate
agricultural activities, and vegetation patterns established at that time remain apparent.
There is a significant history of cultivation in the Oshawa Creek watershed and surrounding
area. Soils in the watershed consist mainly of Darlington and Bondhead loam series soils that
can be quite productive and are generally well drained. Physiography influenced the patterns
of agricultural development by determining where farms could be successfully maintained and
which parcels of land settlers chose as sites (Gartner Lee Limited, 1979). Before 1930,
general farming occurred in both the till plain and lacustrine plain. The stone-free soils and
diminished-frost hazard near the lake were contributing factors (Chapman and Putnam, 1984).
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Conversely, the poorly drained, coarse soil of the Iroquois Beach made this area undesirable
for agriculture and the Oak Ridges Moraine hilly topography and erosion-prone sandy soil
encumbered agricultural production.
The majority of the area’s agricultural history is dominated by wheat production. By 1835,
wheat had become an important crop for farmers in this area and its importance only increased
during the 1840s. According to the 1851 census, 50% of the cultivated land in Ontario and
Durham counties was used for wheat. Wheat production began to decline later in the 1850s,
and towards the end of the nineteenth century there was a move towards other types of
agriculture, such as livestock. This trend continued until the 1960s by which time agriculture
was primarily focused on animal products such as milk, meat, and poultry (Ontario
Department Of Energy And Resources, 1964; Ernst, 1978). Since the turn of the century, and
particularly since the 1950s, the role of agriculture in the Oshawa economy has declined
(Gartner Lee Limited, 1979). This decline can be interpreted as part of a larger trend that has
occurred across rural Canada in the past several decades.
In terms of how settlement and agriculture affected the original vegetation patterns of the area,
the general trend was one of deforestation and alteration. According to the Watershed
Inventory (Gartner Lee Limited, 1979), “natural forest vegetation has been reduced from a
continuous forest to farm woodlots and remnant stands...”. In the 19th century, a time of
rapid deforestation, vast quantities of trees were simply burned if they were not required for
the construction of buildings (Cleverdon, 1967; Gartner Lee Limited, 1979). Aside from the
initial clearing for cultivation and homestead construction, wood was also used by many early
industries as part of their operations. In addition, building railways, planking roads and
sidewalks, and fencing all required lumber; this created a parallel trend between economic
growth and deforestation.
Finally, the timber trade was also an important early economic activity in the Oshawa area,
with a boom in the mid 1800s. In 1850, 726,000 board feet of lumber were exported from
Port Oshawa as part of the larger Upper Canadian timber shipments that were being used to
provide lumber to the European market (Ernst, 1978). Until 1910, forest clearing was ongoing
and the amount of forest area continually declined. After this date, some stability was
established and there were some minor increases in forest cover, but there has been little
significant progress towards reforestation (Ontario Department Of Energy And Resources,
1964). It is likely that the minor increases in tree cover after the turn of the century are the
result of the abandonment and gradual succession of marginal agricultural lands. Eventually,
the scarcity of available timber resulted in a concurrent decline in area sawmills (Ontario
Department Of Energy And Resources, 1964). These early years of forest clearing for
settlement, agriculture, and marketable lumber created the general patterns of tree cover that
currently exist in the Oshawa Creek watershed.
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2.4.2 Urbanization and Industry

The original village of Oshawa, as a municipal entity, was centred around what is often
referred to as the ‘Four Corners’ of Simcoe and King Streets. One of the first significant
businesses to be established in the area was a general store constructed in 1835, by Edward
Skae and Mr. McDonald. The area surrounding the store, and the Four Corners, was
subsequently referred to as Skae’s Corners (Kaiser, 1921). This name was used until 1842
when the first post office was initiated and Oshawa was chosen as the name for the new hamlet
(Oshawa Alive, 1982). The general boundaries of this original urban area would be
approximate to the current locations of Park Road on the west, Rossland Road on the north,
Wilson Road on the east, and Bloor Street on the south (Oshawa Community Archives). As
the population increased, both business and industry experienced growth. Due to the
geographic concentration of the population, along with the importance of water to early
industry, the Four Corners became the centre of commercial activity in Oshawa. There was
also a trend, in the early years of development, to locate industries in the hollow on King
Street West near the creek. However, this area did not remain a central industrial area partly
due to the annual flooding that occurred.
Flood of 1890
This photo displays the hazards of operating industries in ‘The Hollow’ beside Oshawa
Creek. The picture was taken from what would be the corner of Bond Street, W. and
Arena Street, looking southeast. The large building on the left is the Warren Mill. (The
Thomas Bouckley Collection. Courtesy of The Robert McLaughlin Gallery).

These floods caused considerable damage and prompted many businesses to seek other
locations (Oshawa Public Library Board, 1978). The varying density of development in the
watershed as noted in the following table, is shown in Figure 3.
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Map #
Industry Name
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
37

Grist and Lumber Mill (Raglan)
Empire Mills
Gibbs Grist Mill
Woolen Mill (Columbus)
Flour Mill (Columbus)
Currie Furniture Factory
(Columbus)
Tannery (Columbus)
Ashery (Columbus)
Blacksmith (Columbus)
Brewery (Columbus)
Joyant Ashery (Columbus)
Hepburn Tannery (Columbus)
Blacksmith (Columbus)
Blacksmith (Columbus)
Saw Mills (Columbus)
Hall & Cowles Cloth Factory
Bartlett’s Tannery
Seed Elevator/The L.J. Coryell
Elevator, Kenny & Son Seed
Elevators
Cedar Dale Scythe Works
Robson Tannery/Robson Leather
Company/Robson-Lang Leathers
(note: same site as No. 19 above)
Thomas Huggins Woolen
Factory, South Oshawa Mills,
Small’s Grist and Flour Mill,
Warren Mill, Ethan Card, South
Oshawa Mills, Butterfield’s
Fanning Mill
Cleveland Flour Mill
Conant & Annis Lumber Mill,
Gorham Woolen Mill
Smith Distillery
Dearborn & Cleveland Saw Mill
Farewell & Terwillegars Ship
Building
Conant & Annis Ship Building
Oshawa Harbour Elevator
Beagle & Conklin Skilled
Mechanics
Masson Manufacturing Company
Schofield Woolen Mill, Schofield
Woolen Company Limited
Apple Elevator Minaker &
Richards
T.G. Gale General Contractor
The McGill Manufacturing
Company, The Oshawa Stove
Co.
The Pedlars/ The Pedlar People
Limited
Kerr’s Distillery

Approximate
Date of
Opening
1862
1835
unknown
unknown
unknown
unknown

Map #
Industry Name
38
40
41
42
43
44
45
46

unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
1857
1830
1885, 1888

47
48
49
50
51
52
53
54

1862
1899, 1904,
1963

55

1800s,
1829,1854,
1837,1842,
1883,
unknown

56
57
58
59

1822
1825,
unknown
1825
1821
1850

60
61
62
63
64
65
66
67

1804
1857
1793
1875
1892, 1896

68
69
70

1892
1896
unknown,
1873

71
72

1892

73

1820
74
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Sykes Planing Mill
Moscrips Foundry
McGregor Distillery, Spaulding’s
Brewery
McLaughlin Coal and Wood
Supplies Limited
Campbell & White
Mr. Ellis
Gibbs Brothers, John Northwood
Matthew Guy Carriage and
Hearse Manufacture Company
Dickie & Kennedy Buckeye
Agricultural Works, The Scott
Coulthard Company Limited
Oshawa Bottling Works
John Sykes Building and
Contractor
Hoitt & Currie Carriage Shop,
J.D. Craig Carriage Shop
J.D. Craig Carriage Shop
The Pedlars
McLaughlin Carriage Company
W.T. Dingle Works/Fanning
Mills and Seeders
Robert James Builder and
Contractor
Cooperage
Bambridge Carriage Shop and
Blacksmith Business
Cooperage
Oshawa Manufacturing
Company, Joseph Hall Works,
A.S. Whiting Company, Whiting
& Cowan (same site as numbers
19 & 20 above)
R.S. Williams Piano Works
R. Woon and Company
Oshawa Greenhouses
The Oshawa Hat Factory
McLaughlin Carriage Company
Warren Tannery, Knees Tannery
William King Tannery
W.J. Hare Grey Iron Foundry,
Dingle Foundry, Dormer & Park
Oshawa Marble Company
Bickell’s Grist Mill
Luke Tannery, Luke &Ash
Tannery, Robson & Lauchland
Tannery
R. Dillon & Son
Grinnell Company of Canada,
Ontario Malleable Iron Works
Oshawa Marble and Granite
Company
Saw Mill (Raglan)

Approximate
Date of
Opening
unknown
1845
1817, 1850
1922
1892
1891
1865, 1888
1908
1877, 1882
1895
1884
1850, 1856
1866
1841
1877
1879
1885
1839
1847
1844
1852, 1858,
1860, 1867

1890
1888
unknown
1872
1889
1855, 1893
1863
1877, 1880,
1905
1890
1850
1836, 1840,
1865
1890
1929, 1872
1891
1800s
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The industrial history of Oshawa is a key component in understanding the city’s identity
and its economic function. Even in the early days of the City’s industrial development,
manufacturing was the dominant business activity. According to a 19th century
souvenir booklet, Oshawa was “first and above all, a manufacturing town” (Oshawa
and District Historical Society, 1984). This focus on manufacturing has remained
consistent throughout Oshawa’s history, with particular emphasis on the auto industry
and related activities, due to the presence of McLaughlin Carriage/General Motors of
Canada in the City since the 1890s (Gartner Lee Limited, 1979). Large-scale
production became economically viable for the Oshawa area once the railway was
constructed. The Grand Trunk Railway line from Montreal to Toronto was an
important factor in Oshawa’s industrial growth (Oshawa, 2000). The impact of the
railroad, and the arrival of General Motors, can be summarized as follows: “When the
Grand Trunk rolled through the towns of Whitby, Oshawa and Bowmanville in 1856,
industry and its accompanying labour force poured in. The establishment of General
Motors in Oshawa, more than any other industry, resulted in the attraction of vast
numbers of people to the city” (Ernst, 1978). Grand Trunk Railway lines were
followed by a Canadian Northern Railway line through the northern part of Oshawa in
1909. This route was taken over by Canadian National Railways, when they absorbed
Canadian Northern. The Canadian Pacific Railway also completed a line through
Oshawa that ran parallel to the Grand Trunk route and was operating by 1912 (Oshawa
Public Library Board, 1978).
2.4.3 Population and Political Boundaries

In 1850, as the population continued to grow, Oshawa was incorporated as a village.
Later, in the 1890s, an electric railway was built through the village to the lakefront to
encourage tourism and further growth (Kaiser, 1921). This innovation was partly
related to the thriving resort activity in the village that included a number of lakefront
cottages, and Prospect Park further north (Oshawa and District Historical Society,
1984).
In the early 1900s a system of public water supply was inaugurated and the first sewer
mains were constructed (Oshawa Alive, 1982; Oshawa, 2000). It was during this 50year period that the foundations of modern settlement patterns were laid. These
patterns, summarized in the Watershed Inventory (Gartner Lee Limited, 1979), can be
described as “a continuous urban agglomeration...between Taunton Road (Regional
Road 4) and Lake Ontario...industry dominates land use south of Highway 401.
Commercial areas are centred along Highway 2..., and major north-south routes such
as Highway 12, Simcoe Street and Stevenson Road, in proximity to Highway 2”. By
1924 Oshawa had achieved a population large enough to be incorporated as a City, and
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has continued to grow ever since (Oshawa Alive, 1982). In fact, Oshawa has
experienced steady population growth even during time periods when other nearby
urban centres did not experience growth, such as between 1861 and 1901 (Ernst, 1978).
This long-term trend of growth remains a key factor in the City’s ongoing development
and what such changes may mean for the Oshawa Creek. As the status of Oshawa
changed because of population growth, the political boundaries were adjusted to reflect
these changes.
The industrial sector of the economy remains an important factor in the City of
Oshawa. This legacy of industrial development has affected the Oshawa Creek by
establishing a long history of water pollution problems and creek barriers associated
with industrial manufacturing and by attracting a large population who utilize the creek.
Examples of the impacts of early industry are illustrated as follows:
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Robson Tannery and Robson’s Falls
Robson Tannery
moved into the
buildings on
Whiting Avenue
after a fire
destroyed the
original Mill
Street location.
The Whiting
Avenue buildings
were built in
1862 and had
been previously
occupied by the
Cedar Dale
Scythe Works.
One of the
effects that the
tannery
operations had
on the Oshawa
Creek was the
construction of a
dam that
subsequently
created Robson’s Falls and Cedardale Pond. Robson Tannery amalgamated with the Kitchener based James Lang
Leather Company Limited in 1963

Robson-Lang
Leather closed
in 1977 due to
declining
business and
an
extended
labour strike.
Only one of
the
original
buildings
remains
standing and it
is
currently
used as the
main office of
the
Central
Lake Ontario
Conservation
Authority.
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Warren Mill and the ‘Mill Race’
Built in 1837 the Warren Mill
was one of the earliest
landmark
buildings
in
Oshawa. It was located on
the north side of King Street
West, east of the Oshawa
Creek. Warren Mill was the
largest flour and grist milling
operation in the area. The
mill was powered by water
that came down a raceway
across what is currently
Macmillan Drive.
This
picture depicts the mill in
approximately 1910.

The mill was operated by
J.B Warren until 1865
when it became the
property of the Gibbs
Brothers.
Several
changes in ownership
occurred between this
time and 1892 when the
Ontario
Loan
and
Savings Company took
control of the property.
There seems to be no
accurate record of when
the Warren Mill ceased
operations, but it sat
vacant for some time
before
finally
being
demolished in 1981.
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Edmondson’s Dam
One of the earliest dams in
Oshawa crossed the creek near
the present-day Mill Street. The
dam was named for Eli Smith
Edmondson, a local mill operator
and one of Oshawa’s early
mayors. Edmondson’s Dam was
used to supply power to a heavily
industrialized area known as
Oshawa South, which was
considered distinct from the rest
of Oshawa. Edmondson himself
was a key figure in bringing
electricity to Oshawa and this
dam was also used to generate
Oshawa’s first electrical power in
1887 for the Oshawa Electric
Light Company, an organization
that Edmondson was instrumental
in establishing.
The dam
eventually gave way, probably
some time in the 1890s, and the
mill burnt down in 1892.
Although Edmondson rebuilt the
power generation portion of the
operation, relying on a coal
burner and steam engine instead
of waterpower, it only operated
until 1911.

2.5

THE FUTURE

Oshawa has firmly established itself as both an industrial centre and as a significant
commuter zone community within the Greater Toronto Area (Gartner Lee Limited,
1979; Ernst, 1978). Due to this double function, the City is expected to retain its
characteristic growth trends over the next several decades. In fact, recent population
projections estimate that Oshawa’s population will increase from approximately
167,000 in 2001 to about 230,600 by 2011 (Human Resources and Development
Canada, 2000). As early as the 1970s, high-density development characterized the
southern portion of the Oshawa Creek watershed (Gartner Lee Limited, 1979; Ernst,
1978). Although there is a significant portion of the City that exists in other
watersheds, such as the Harmony Creek, any pending population growth in the area
will affect portions of the Oshawa Creek. Much of the projected population growth
that occurs within the Oshawa Creek watershed will be in the mid sections of the
watershed where land remains available for development. In an earlier report, it was
noted that “Already the rapid construction of subdivisions and estates endanger the
quality of both the land and the water” (Ernst, 1978). Given this fact, it will be
especially important to proceed cautiously with development.
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The history of Oshawa as a city plays an enormous role in the history of the Oshawa
Creek. The creek has been a geographic marker for movement through the area; it also
provided settlers with resources, and offered the first industries a power source. Over
time, the Creek has suffered for its role in the expansion of Oshawa and its population.
Pollution, erosion, and degradation are also part of Oshawa’s historic link to the Creek
as outlined in the following chapters.
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3.0 EXISTING CONDITIONS
In developing the Watershed Plan, the existing physical and biophysical condition of the
watershed features first need to be determined. For reporting purposes, these features are
presented as:

People

Land Use

Land

Climate and the Hydrologic Cycle, Physiography and
Surficial Geology, Surface Water, Groundwater, Hazards

Life

Fisheries, Vegetation and Wildlife

The existing conditions of the features are described in the following sections.
To assist in the assessment and discussion of these features, subwatershed units have been used
for the study area. These units are based on those used in the Oshawa Creek Watershed Study
(1995), and are labelled as shown on Figure 4.
3.1

PEOPLE

The existing patterns of human use of the watershed have been examined. These are outlined
in the following sections relating to Land Use and Public Recreation.
3.1.1 Land Use

Figure 5 provides an overview of the land uses found within the Oshawa Creek watershed.
Existing land uses, as well as land use features, were mapped on 1:10000 Ontario Base Maps
using interpretation from aerial photography (1999). All land uses have been grouped into one
of the following for the purpose of hydrologic modelling:
Σ
Σ
Σ
Σ

Crop and Improved (including golf courses,
hay fields, sod farms, etc.)
Pasture and Unimproved (grazing lands,
fallow fields, etc.)
Woodlot and Forest
Hamlet and Estate Residential

Σ
Σ
Σ
Σ
Σ

Residential
Industrial, Commercial and Institutional
Utility and Transportation Corridor
Wetland
Openspace (relatively undisturbed natural areas
not considered to be woodlot or forest)

The following land use features have also been illustrated on the base mapping as points of
interest as they are associated with activities dependant upon the watershed’s natural resources.
Σ
Σ
Σ

golf courses
gravel pits
existing and closed landfill sites

Σ
Σ
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municipal servicing facilities
public greenspace and trails
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These features have been based on information provided from various sources including
the Ministry of Natural Resources, Ministry of the Environment as well as local and
regional municipalities. Some updating of the land use mapping has been performed to
account for development in progress or completed since the preparation of the aerial
photography or base mapping.
Urbanized development is primarily located south of Conlin Road. Development has
traditionally occurred from south to north within the City of Oshawa (Section 2.4.2)
More recently, the Region of Durham Official Plan, local Official Plans, as well as
applicable neighbourhood plans and By-laws, established pursuant to these Official
Plans, have primarily guided development within the watershed. Current urban
development is occurring within the Oshawa Creek watershed in the area north of
Taunton Road, from the east branch of the Oshawa Creek eastward to the watershed
boundary. The majority of this new development is residential. Small in-filling
developments occur throughout the watershed.
Overall, the major land use within the Oshawa Creek watershed is crop improved and
pasture unimproved agriculture. These two uses account for 51 % and 18% of the
overall watershed area. Residential uses occupy in the order of 11% of the land area.
As the overall study area has been divided into subwatersheds, land use percentages and
analysis of existing land uses are provided for the individual subwatersheds. It is noted
that each of these has developed and will continue to develop under differing land use
pressures.
Goodman Creek Subwatershed
Originating north of Taunton Road, within the City of Oshawa, this tributary eventually
joins the Oshawa Creek north of the St. Lawrence and Hudson Railway.
The primary land use is residential which represents approximately 45% of the overall
area. Industrial/commercial and institutional development accounts for approximately
22% of the area. In the northern portions of this 901-hectare subwatershed, the
dominant land use is crop improved agriculture, which accounts for 19 % of the land
area.
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Development within the Goodman Creek subwatershed has encroached upon both the
floodplain and the creek itself. Major encroachment has occurred south of Highway #2
to the confluence with the main branch of the Oshawa Creek. Infilling and
redevelopment within this area are hampered by the presence of the floodplain. To
address future infilling and redevelopment CLOCA and the City of Oshawa have
adopted the “Two Zone Flood Plain Management Policy for a Reach of the Goodman
Creek” (CLOCA, 1998). This policy identifies areas of existing and potential future
development and identifies flood-proofing works required in order to allow for
development and redevelopment within this portion of the subwatershed. North of
Highway #2, development has provided a larger openspace corridor associated with the
Goodman Creek valley.
Main Branch Subwatershed
This subwatershed is almost completely developed. Much of this area is the older
developed portion of Oshawa. Residential and industrial/commercial/institutional
development account for 57% and 21% of the area respectively. Current development
pressures are for redevelopment and infilling.
Development has generally not encroached into the valley and flood plain areas of the
creek. The primary area where such encroachment has occurred is the area from
Highway #2 to the St. Lawrence and Hudson Railway
WS Subwatershed
The major land use is crop-improved agriculture, which covers 68% of this area.
Residential, industrial/commercial and institutional development (including the Durham
College campus) is located south of Conlin Road and accounts for only 2% and 3%
respectively.
The area north of Conlin Road is dominated by crop improved agricultural uses.
Future development within this area is likely to occur within the Windfield Farms
property as lands are currently being reviewed through a Part II Plan (a plan providing
detailed land use designations to guide development and redevelopment) for this area.
WN Subwatershed
Located within the north-western quadrant of the Oshawa Creek watershed, this area is
primarily agricultural in nature.

32

Oshawa Creek Watershed Management Plan

Crop improved and pasture unimproved agricultural uses occupy 61% and 18% of this
area respectively. Existing residential development is confined to the Hamlets of
Raglan and Columbus, within the City of Oshawa. Hamlet and estate residential land
uses account for 4% of the subject area. Some industrial/commercial development has
occurred north of the Hamlet of Raglan along Simcoe Street North.
ES Subwatershed
This area is situated east of Simcoe Street North, from Taunton Road, north to
Winchester Road. This area is primarily crop improved agricultural land use. Crop
improved and pasture unimproved agricultural uses account for 67 % and 6% of the
overall area of this subwatershed. Residential uses are in the order of 14%. Current
residential development is occurring along Ritson Road North.
Developments and agricultural uses have for the most part not encroached into the
valley of the Oshawa Creek. Some intrusions as a result of agricultural practices and
the Kedron Dells Golf Course have occurred.
EN Subwatershed
This area covers the northeast portion of the Oshawa Creek watershed. The majority of
this area is agricultural land use.
Crop improved land uses account for 52% of this area, while pasture unimproved uses
are in the order of 20%. Residential development is limited to estate development and
accounts for less than 1% of the overall area.
Montgomery Creek Subwatershed
This subwatershed is located immediately east of the Oshawa Creek and extends from
Highway #2 south to the Oshawa Harbour. The portion of the subwatershed located
north of Bloor Street essentially follows the sewershed of the existing development. A
natural semblance of a watercourse and associated valley system does not occur until
south of Bloor Street.
Being completely developed, residential and industrial/commercial/institutional land
uses dominate this subwatershed. Despite such uses, the watercourse and its associated
valley has remained intact. North of Bloor Street, the original watercourse has been
enclosed.
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3.1.2 Public Recreation

Within the Oshawa Creek watershed, major opportunities for outdoor recreation and
public use are found within or adjacent to the creek valley and Lake Ontario. The
valley contains publicly owned lands that form the basis for public access and the trail
system developed within the watershed. Between the conservation areas, municipal
parks and trail system, a fairly extensive, yet somewhat fragmented publicly accessible
recreation area and trail system has been established.
Public access to outdoor recreation has traditionally been provided by public agencies
such as the City of Oshawa and CLOCA. Many recreational areas are located within
the valley and adjacent lands. Outdoor recreation opportunities provided through
privately owned lands include golf courses and privately run recreational enterprises.
Lands Owned by the Central Lake Ontario Conservation Authority
Since the inception of the Authority in 1958, land acquisition has been undertaken by
the Authority. While these acquisitions were principally for the provision of flood
control works and protection of environmentally sensitive areas, over time, progression
into outdoor recreation uses occurred. Three properties are owned within this
watershed:
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Oshawa Valleylands Conservation Area
Oshawa Valleylands Conservation Area is located within the southern extent of the Oshawa Creek valley.
Situated entirely within the valley, these lands extend from Simcoe Street to the Canadian National Railway
crossing of the valley, south of Bloor Street West. Comprising 61.2 hectares, these lands are leased to the
City of Oshawa for the maintenance of their valley trail system and are the location of CLOCA’s office. The
majority of these lands were originally purchased in March of 1984. A small piece of additional land was
purchased from the City of Oshawa in September 1986. The location that currently houses the CLOCA
office was previously the site of Robson-Lang Leathers, which operated a tannery on the property from
1899 until 1977. Before the tannery moving to this location various manufacturing companies including
Cedar Dale Scythe Works, operated on the site. The village of Cedar Dale, which was eventually annexed
by Oshawa, grew up around the Scythe Works and thus, this site served an important function in the City’s
early development and growth. A portion of the Oshawa Valleylands Conservation Area would have been
under water when the tannery was in business. Cedar Dale pond, created by a dam behind the tannery,
covered the creek valley from just north of Whiting Avenue to approximately Bloor Street. Current
recreational opportunities within this Conservation Area are limited to the pedestrian and bicycle trail
constructed and maintained by the City of Oshawa. A parking facility has been constructed at Thomas
Street, for anglers as well as those using the trail. Parking facilities also exist at the CLOCA office located on
Whiting Avenue.
Cedar Valley Conservation Area
Located at the confluence of the west and east branches of the Oshawa Creek, this area is primarily
valleyland with some tablelands located in the northern portions of the property. The original 34.8 ha were
purchased in three sections in 1975. By 1985, the Area’s size had increased to 40.8 ha with further
recommended acquisitions of more than 40.5 ha. These lands were obtained to prevent further
development within the floodplain and to allow for the creation of a flood control pond to provide flood
protection for existing development within the central portion of Oshawa. At the time of purchase, some
development had occurred in the valley consisting of a small cottage-style community. CLOCA acquired ten
of these lots by 1976, but has not completed purchasing the remainder. Other than this area of
development, the valleyland was undisturbed at the time of purchase consisting mainly of vegetated
valleyland, surrounded by areas that had once been cleared for farming. The tablelands located at the
north of the property displayed significant levels of disturbance. At one time, this was the site of a St.
Mary’s Cement pre-cast concrete block factory. This factory ceased operation in 1970 and the buildings
were demolished by 1976. A large scar also exists where a sand and gravel excavation operation was
located at one time. An agreement has been made between the City of Oshawa and CLOCA that the City
will manage these lands; arrangements are currently underway to action this agreement. Recreational uses
are associated with the trail system through the property. A gravel parking facility is also located within the
property.
Purple Woods Conservation Area
Located in the headwaters of the Oshawa Creek, the Purple Woods Conservation Area is situated on the
southeast corner of Simcoe Street North and Coates Road East and encompasses 16.7 hectares. The Purple
Woods property was acquired in the mid seventies as two separate parcels. In May 1975, an agricultural
field area of 8.4 ha was obtained from the Toronto-based law firm of Halpin and Goodman Limited. The
second piece of land was acquired in December of 1976 when the Conservation Authority purchased an 8.3
ha woodlot. The Evans family, from 1920 until 1969, had used this woodlot for maple syrup production and
selective logging. Purple Woods Conservation Area was purchased largely due to recognition that such
acquisit ions were essential to protect the Oak Ridges Moraine and the headwaters of the Oshawa Creek.
This area contains walking trails, a lookout platform and parking facility. This property is operated as a
sugar bush and is the site of the Authority’s annual Maple Syrup Demonstration program each spring.
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Municipal Parks
The overall openspace system within the Oshawa Creek watershed is primarily guided
through municipal Official Plans, openspace and recreation plans, trail plans and
policies related to urban development within the individual municipalities.
The City of Oshawa has numerous parks within the Oshawa Creek watershed. These
facilities vary in size and use, from local neighbourhood parks to larger more intensive
community and city parks. From a watershed perspective, it is the larger community
and city parks that provide the greatest recreational opportunities, due to their larger
size and location along the Oshawa Creek valley system.

Lakeview Park
Located along the Lake Ontario shoreline, this facility provides viewing opportunities, walking trails along
the shoreline, swimming, play areas, picnic opportunities as well as sporting fields. This park serves as the
starting point of the City of Oshawa’s trail system through the Oshawa Creek valleylands. The Waterfront
Trail has also been included within the park facility and allows for a connection with the valleyland trail
system.
Rotary Park
Located along the Oshawa Creek, this park provides a large openspace within the downtown area of the
City of Oshawa. Facilities include the valleyland trail, play areas as well as resting areas. The park is within
the valleyland of the Oshawa Creek and is surrounded by urban development.
Valleyview Gardens
Located along the Oshawa Creek, south of Adelaide Avenue West, this area includes a botanical garden and
provides trails as well as resting areas. This area also includes an arena and baseball field. This park
currently marks the northern limit of the valleyland trail.
Local Parks
Numerous smaller parks exist along the Oshawa Creek valley. Some of these provide clubhouse facilities,
parking and sporting fields.

Trails
A fairly extensive trail system exists within the lower portions of the Oshawa Creek
valley. Within the Goodman Creek subwatershed, a trail runs east of Stevenson Road
South, north of the St. Lawrence and Hudson Railway line. Establishment of this trail
occurred as lands were provided to the City of Oshawa through the development of this
area. North of this location, a trail has been established on lands owned by the City of
Oshawa, from the Goodman flood control pond to Prestwick Drive as a result of
continued use by area residents. No public trails are found within the Montgomery
Creek subwatershed.
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Oshawa Valleylands Trail
This trail system extends from Lakeview Park, at Lake Ontario, north to Valleyview Gardens Park, at
Adelaide Avenue West. The trail is approximately 6.8 kilometres in length. Although the trail system
currently terminates at Adelaide Avenue due to private ownership of the valleylands, it is the ultimate
intention of the City of Oshawa to provide as continuous a valleyland trail system as possible along the
Oshawa Creek.
Waterfront Trail
The Waterfront Trail has been established along the shore of Lake Ontario, through the City of Oshawa. A
continuous trail has been established through publicly owned waterfront properties as well as temporary
routing through existing streets. As it currently exists the Waterfront Trail through Oshawa provides a link
from the Town of Whitby’s portion of the trail to Oshawa Second Marsh lands, located east of the Oshawa
Harbour.

Other Recreational/Openspace Opportunities
Additional openspace and recreational opportunities are provided within privately
owned lands.

Golf Courses
Four golf courses are located within the Oshawa Creek watershed. Within the Oshawa Creek valleylands are
the Oshawa Golf Club (located between Adelaide Avenue and Rossland Road), Kedron Dells Golf Course
(Ritson Road North, south of Winchester Road) and Winchester Golf Course (north of Winchester Road, in
the Town of Whitby). Within the Goodman Creek subwatershed, the Oshawa Airport Golf Club is located
east of Thornton Road North, south of Taunton Road.
Educational Institutions
Numerous schools are located within the Oshawa Creek watershed. These lands provide, to a limited
degree, a continuation of openspace and recreational opportunities. The largest educational facility is
Durham College located south of Conlin Road. This facility provides sporting fields for both public and
school related activities. No authorized trail facilities currently exist through the property.
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3.2

LAND

3.2.1 The Hydrologic Cycle

Hydrology is an earth science that studies the occurrence, distribution, and movement
of water. Climatology and hydrogeology are closely related sciences, all building
around the principle of the hydrologic cycle (Figure 6). To understand the hydrology
of the Oshawa Creek watershed, an appreciation for the major components of the
hydrologic cycle is needed.
The major components are precipitation,
evapotranspiration, infiltration to groundwater (recharge), surface runoff, and
groundwater discharge.
Figure 6: The Hydrologic Cycle

PRECIPITATION

EVAPOTRANSPIRATION

SURFACE RUNOFF / BASEFLOW
(CREEK FLOW)

SAND AND
GRAVEL

RECHARGE
TILL

FINE SAND

DISCHARG
E

CLAY AND
SILT
INTERFLOW
LAKE
ONTARIO

BEDROCK - WHITBY SHALE

OAK RIDGES
INTERLOBATE
MORAINE

TILL PLAIN
SLOPES

LAKE
IROQUOIS
BEACH

GLACIO
LACUSTRINE
PLAIN

When rain falls on the earth’s surface, it is generally either intercepted by plants,
absorbed by the ground, or routed along the ground surface. Plants use the water for
their life processes and return the water to the atmosphere through transpiration or
evaporation (evapotranspiration).
If precipitation is absorbed into the soil, it may either move vertically until it reaches a
groundwater aquifer, or it may move laterally through shallow sandy seams to surface
discharge points (interflow). When groundwater discharges to the ground surface,
baseflow in streams is produced.
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Where the ground surface does not absorb the precipitation, surface runoff will be
created, and will change from sheet flow to concentrated flow in creeks and eventually
will drain to a major water body.
All the components of the hydrologic cycle are highly variable. The most significant
factors in hydrology are climate, topography, soil conditions, and land use.
The components of the hydrologic cycle also vary seasonally. For instance in cold
weather, the ground may be impermeable due to frost, and dormant vegetation makes
evapotranspiration negligible. In this case, all rain (or snow) will (eventually) be
transformed into surface runoff. Conversely, in hot, dry weather, soils and vegetation
may intercept all rainfall, leaving none for runoff. Soils can either be permeable (sands
and gravels) and encourage a great amount of infiltration, or impermeable (clays) and
encourage a great amount of surface runoff. Urban land uses have a significant amount
of “hard” surfaces such as roadways, parking lots, and buildings, and much less green
space. As a result, urban areas have less evapotranspiration and infiltration potential,
and high rates of surface runoff. Even agriculture, because of the disturbance to soil
surfaces, will create the potential for a higher percentage of surface runoff than
woodlots or natural open spaces.
3.2.2 Climate

Chapman and Putnam (1984) describe two climatic regions across the Oshawa
watershed area: the Lake Ontario Shore and the South Slope. The Lake Ontario Shore
climatic region is influenced by Lake Ontario. The lake temperature moderates the air
temperature, and will provide 1 to 2 degrees of warming in the winter months, and cool
breezes in the summer over this climatic region. The Lake Ontario climatic region is
similar in extent to the Lake Iroquois Beach area. Climatic data for the watershed is
available from the Oshawa Airport and the Oshawa Water Pollution Control Plant
stations. The climate data collected over 36 years (1960-1996) provided mean
temperatures of 80 Celsius, and annual precipitation over the watershed for the same
period averaged 880 mm in combined rain and snow.
Climate change could have a major influence on the Oshawa Creek watershed through
the next century, and should be considered. According to Environment Canada (1998),
the science community generally agrees that average global temperatures could rise by
1 to 3.5 degrees over the next century. In southern Ontario, the impact is predicted to
be a 6 degree warming. Additionally they have identified that the impacts to the
hydrologic cycle will include:
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Precipitation
Precipitation events are predicted to be less frequent, but more severe. The potential for more frequent
and extended summer droughts will increase.
Surface Runoff
The less frequent, more intense precipitation is likely to cause more flooding and stream erosion throughout
our waterways. The snow accumulation and melt patterns that we are familiar with are likely to be replaced
with multiple accumulation and melt events.
Evapotranspiration
With warmer temperatures comes a longer growing season, and therefore an increase in the
evapotranspiration rate. The combination of temperature change and the change to soil moisture conditions
may stress many of our forest and vegetation species. Additionally, the warmer temperatures will allow
additional new pests and diseases to migrate north into our forests.
Infiltration
The additional uptake by vegetation and the less frequent, more intense precipitation all has negative
impacts on the ability of the ground to infiltrate and store water. Environment Canada scientists predict
that southern Ontario will be 16% drier than our current conditions. The reduction in groundwater
infiltration (and the increased demand for water for domestic use) will potentially result in a lowering of
water tables, and the loss of groundwater discharge in many areas.

In summary, the predicted climate change will have the following impacts on the
watershed over the next century:
Σ

Σ

Σ

Σ

Stress on the forest community due to drier conditions, and increased pests and
disease. New vegetation species and wildlife may shift into the area from the
south.
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.
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 the wider channel, the wider, shallower, slower condition will allow for
additional warming of the stream temperature.
Wetlands will be stressed by the change in precipitation and the lowering of the
water table.

Additionally, as the watershed continues to urbanize and population increases, the
demand for water will increase. While providing Lake Ontario water can satisfy some
of the water demand, there is likely to be increased demand on surface and groundwater
throughout the watershed. At the present time, the quantity and impacts of water
takings from surface and groundwater sources in the watershed are largely unknown.
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3.2.3 Physiography And Surficial Geology

Physiography is simply the description of the land surface and form as controlled by the
underlying rock and unconsolidated soil material. Physiography and surficial geology
provide important information for understanding the various processes that control the
environmental conditions of the watershed. Chapman and Putnam (1984) describe
three physiographic regions over the Oshawa Creek watershed; namely the Oak Ridges
Moraine, the South Slope, and the Iroquois Plain. The following sections of the report
discuss these regions as well as features within each region.
The Oak Ridges Moraine
The headwaters of the Oshawa Creek are located on the Oak Ridges Moraine (Figure
7). The Moraine is “one of the most distinctive physiographic units of Southern
Ontario” (Chapman and Putnam, 1984) due to the hilly topography. It extends from
the Niagara Escarpment to the Trent River, and is the ridge (between elevation 275 and
375 metres above mean sea level) of land that separates watersheds draining southerly
to Lake Ontario from watersheds draining northerly.
Although the Oak Ridges Moraine is most commonly associated with sand and gravel
deposits, it also consists of glacial till. These pervious soils and the hummocky
topography create ideal conditions for groundwater infiltration and evapotranspiration.
Average annual groundwater recharge through this unit is estimated at 280 to 300 mm
per year, or in other terms, approximately 40% of all precipitation is converted to
groundwater recharge. In some locations, the sand and gravel deposits extend to a
depth of up to 100 metres. Beneath the sands and gravel lies a till material that limits
the recharge of groundwater into the bedrock, and supports the discharge of
groundwater to tributaries of the Oshawa Creek near the southern shoulder of the
Moraine.
The South Slope (Till Plain)
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 Oak Ridge Moraine, and has an average
slope of almost 2 percent.
The surficial soils are predominantly sandy till materials. Groundwater recharge rates
are also significant in this unit, with average annual recharge rates estimated at 150 to
200 mm per year (20 percent of average annual precipitation).
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Chapman and Putnam (1984) describe the South Slope in the Oshawa Creek watershed
as follows:
“The central portion in the Regional Municipality of Durham, is
drumlinized, although drumlins are scattered and are of long thin type
pointing directly up the slope. The streams flow directly down the slope;
being rapid, they have cut sharp valleys in the till. In addition,
numerous gullies have been cut by intermittent drainage so that the eastwest side roads cross a succession of valleys. Bare grey slopes where
soil is actively eroding are common in this area, and the extension of
gullies into otherwise unbroken fields is a critical problem. It is a
particularly important problem because the land affected is otherwise of
high (agricultural) quality.”
The Lake Iroquois Plain (including the Iroquois Beach)
The northern limit of the Lake Iroquois Plain is defined by the limits of the former
glacial Lake Iroquois, which extended to an approximate elevation of 160 metres above
mean sea level. The northern limit of this plain is identified by a sudden drop in
topography, yet the remainder of this plain is notably flatter than the Till Plain with an
average slope of 1 percent. Because of the former lake, an approximate 3 kilometre
wide band of sand and gravel beach bars lie at the ground surface along the northern
edge of the Iroquois Plain. This feature is commonly referred to as the Iroquois Beach.
The beach materials are generally 1 to 8 metres in depth, and overlay a till material.
The combination of highly permeable surficial soils and flat topography make the
Iroquois Beach an effective infiltration area. The underlying till tends to be less
permeable, and therefore the infiltrated water is conveyed laterally (interflow) through
the soil to discharge points in the valleys. South of the Beach, the surficial soils turn to
sandy till, with patches of silt and clay till generally between the Highway 2 and
Highway 401 corridor.
Chapman and Putnam (1984) describe the Oshawa Creek portion of the Lake Iroquois
Plain as follows:
“Across the Regional Municipality of Durham, the Iroquois Plain has a
fairly constant pattern. The old shoreline is well marked by bluffs or
gravel bars while immediately below it is a strip of boulder pavement and
sandy offshore deposits that varies from one half to three miles in width.
Fairly level and often poorly drained, the course sandy soil is not very
productive, and much of it is covered by cedar thicket. An exception,
however, is provided by the dry sandy terrace north of Oshawa. The rest
of the plain is a mosaic of till plains, drumlins, and areas of silty
lacustrine deposits.”
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3.2.4 Surface Water

Surface water is an obviously important component of a Watershed Management Plan.
In order to incorporate surface water considerations into management decisions, an
investigation of its properties, cycles, and impacts is required. To assess the role of
surface water, water quantity, fluvial geomorphology, and water quality have been
examined.
Water Quantity
The following section provides information pertaining to the quantity of surface water
in terms of peak flow rate as a result of rainfall events. This work can be viewed as an
update to the work contained in the 1995 Oshawa Creek Watershed Study by Totten
Sims Hubicki Associates (TSH).
The Oshawa Creek watershed was divided into 50 hydrographic units based on the
1:10,000 topographic mapping and surface drainage (storm sewer) mapping for areas
south of Conlin Road (Figure 8). These basins were selected to resemble the units used
in the TSH study.
The following updates have been made to the 1995 computations:
1. The 1995 Oshawa Creek Watershed Study is based on actual land use as of
November 1991. The CLOCA Watershed Management Plan is defined by the
actual land use as of June 2000 (refer to Section 3.1 Land Use).
2. The Oshawa Creek watershed was modeled using the Visual Otthymo hydrologic
model. This model is the latest version of the Otthymo programs, updating the
Otthymo-89 model as used in TSH’s 1995 Study.
3. The Visual Otthymo model maintains the same input parameters as Otthymo-89,
each based on watershed characteristics estimated from topographic mapping, land
use, soils, and standard default values from Provincial Agencies. Model parameters
were recalculated using GIS queries.
Detailed information regarding the modelling process is contained in Appendix A.
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Summary of Results

The results of the hydrologic model were used to compare flows between the TSH 1995 and
CLOCA 2000 scenarios. The following table presents the peak flows for the 1991 and 2000
land use conditions at hydrologic reference points illustrated in Figure 8.
The results indicate that the West Branch has a decrease in flow of 4% for the 2 year storm and
an increase in flow of 2.7% for the 100 year storm. The East Branch has a decrease in flow
between 8.5% to 3.2% for the 2 year and 100-year storms, respectively. The Goodman Creek
flows have increased 53% to 68% above the 1995 Study. The flows at the outlet of Oshawa
Creek as a result, have increased between 0.63% to 0.84% for the 2 year and 100-year storms
respectively.
The results indicate that the CLOCA year 2000 hydrologic model matches the 1995 TSH model
for existing conditions. Peak flow rates of the two models are generally within 10 percent.
The Goodman flow rates are the exception, where the modelling of more impervious land uses
in the updated model is reflected in the significantly greater peak flow rates through reaches in
the mid-section of this subwatershed.
Peak Flows (m3/s) – “Existing” Conditions
Hydrologic
Reference
Points

2 Yr

5 Yr

10 Yr

50 Yr

100 Yr

TSH 1995 Existing 2000 TSH 1995 Existing 2000 TSH 1995 Existing 2000 TSH 1995 Existing 2000 TSH 1995 Existing 2000
1

42.93

43.20

66.75

69.25

87.80

90.29

142.45

146.38

206.0

207.73

2

46.73

46.92

80.93

82.46

107.15

3

48.15

48.22

83.94

85.67

111.48

109.37

170.0

173.80

233.1

234.67

114.33

178.88

183.77

239.7

241.62

4

45.54

43.42

79.42

78.49

105.65

105.50

170.39

171.85

228.6

228.68

5

45.59

43.61

79.51

6

46.51

44.18

80.98

78.80

105.77

105.93

171.29

173.24

236.9

238.54

79.37

107.43

106.25

173.63

173.75

240.9

241.34

7

48.18

45.35

8

28.98

27.81

83.99

81.46

111.96

109.59

181.94

180.70

251.0

248.87

50.38

49.69

66.93

66.80

108.47

109.83

149.14

151.15

9

26.14

25.11

45.52

45.72

59.95

61.02

95.77

99.41

129.03

134.30

10

7.67

7.47

13.38

13.83

17.82

18.87

28.83

31.26

39.15

42.86

11

16.81

15.00

29.20

27.33

38.25

36.22

60.75

58.65

81.43

78.91

12

7.82

6.56

13.66

12.20

18.05

16.52

29.15

27.44

38.69

36.85

13

7.23

6.87

12.49

12.39

16.44

16.60

26.25

27.11

35.06

36.31

14

19.24

17.59

33.83

31.94

45.35

43.12

74.52

72.04

104.47

101.15

15

16.16

14.09

29.15

26.45

39.27

36.32

65.70

62.31

90.51

87.02

16

4.34

3.51

7.46

6.37

9.96

8.71

16.45

14.82

23.29

21.79

17

12.00

10.96

21.86

20.64

29.56

28.41

49.55

48.81

68.07

67.92

18

8.28

6.71

15.16

13.21

20.46

18.55

32.24

31.71

44.50

43.08

30

6.36

10.70

9.79

15.56

11.96

18.75

17.11

26.23

20.75

33.80

31

2.82

4.81

4.36

6.97

5.44

8.53

8.36

12.01

9.77

15.48

32

1.93

4.29

3.33

5.74

4.17

6.78

6.07

8.95

8.15

10.44

33

2.10

11.74

3.77

17.24

5.14

20.92

9.10

29.35

12.75

42.26

34

1.15

1.55

2.04

2.81

2.74

3.79

4.52

6.31

6.18

8.54
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Fluvial Geomorphology
The geomorphology of Oshawa Creek is typical of moraine fed streams draining to
Lake Ontario. The Moraine itself is generally able to hold and infiltrate precipitation
into groundwater, and does not produce sufficient surface water to cause the forming of
streams. The headwater streams therefore originate on the south shoulder of the
Moraine where in many cases groundwater discharges to the ground surface. As these
small streams flow through the Till Plain, the topography becomes much more uniform,
with a significant north to south slope. The till soils are erodible, and over time steep
gullies and valleys have been created. In the Iroquois Beach, many small streams
originate as a result of groundwater discharge from the Beach feature. South of the
Beach, very few small tributaries exist, and the main Oshawa Creek and Goodman
Creek convey the flow. Streams in the urban part of the City of Oshawa have a
significant history of alteration and do not reflect a natural form as much as an impact
and adjustment form.
Rapid Stream and Rapid Geomorphic Assessments
An assessment of stream stability has been completed through the urban portion of the
watershed. The Oshawa Creek Watershed Study (Totten Sims Hubicki, 1995) denoted
77 areas of stream erosion generally south of Columbus Road. While these areas were
highlighted to assist the municipality in an ongoing program to repair problem areas of
stream erosion, it is important to recognize that not all stream erosion is bad. As
described above, in ideal conditions the various reaches of the stream work together to
supply, transport, and deposit sediment in a balanced system. Erosion is therefore a
natural and essential part of stream evolution. This being said, it must also be
recognized that in some situations the movement of streams will be hazardous to the
public, either through damage to structures or creation of unsafe ground conditions.
These situations tend to occur more in urban areas where the public has access to the
valleys, and where structures exist within hazardous areas. In the urban areas of the
Oshawa Creek, the stream has also experienced extensive alteration (section 2.4.2) and
a change in flow regime due to changing land use (section 3.2.1). These impacts also
lead to increased rates of fluvial processes, and added concern for stream erosion. For
these reasons, the urban area was the focus of fluvial analysis.
The following assessment has been provided to give a more holistic view of the stream
and fluvial processes that may exist. Two assessments have been completed for each
representative reach of the creek throughout the urban portion of the watershed, as
shown on Figure 9.
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Representative reaches are sections of creek more than 300m in length with a consistent
flow regime and physical features. These assessments include the Rapid Stream
Assessment (Galli, 1996), and the Rapid Geomorphic Assessment (MOEE, 1999).
These assessments provide information on the existing condition of reaches of the
stream, and evidence of fluvial processes that may be occurring through the reach.
This in turn provides insight into best management approaches for dealing with erosion
or stream restoration.
The Rapid Geomorphic Assessment (RGA) provides a scoring system of stream
stability, culminating in a Stability Index value. The assessment is based on evidence
of stream form adjustment, and sorts them into categories of aggradation (deposition of
sediment), degradation (erosion of the stream bed), channel widening, or movement of
the meander pattern of the stream (plan form adjustment). This assessment provides an
overall value of stability, or Stability Index (SI), that can be used to classify the reach as
“in regime” where SI<0.2, “stressed” where 0.2<SI<0.4, or “unstable” where SI>0.4.
Furthermore, this assessment provides additional insight into the processes acting on the
stream when stressed or unstable conditions exist. The following table summarizes the
findings of the assessments:
Rapid Geomorphic Assessment
Reach
1
2
3
4
5
6
7
8
9
10
11

Evidence of Adjustment Due To
Aggradation Degradation
Widening
0.43
0.5
0.88
0.86
0.4
0.67
0.29
0.5
0.33
0.86
0.3
0.7
0.57
0.3
0.5
0.71
0.11
0.5
0.29
0.33
0.63
0.29
0.43
0.7
0.57
0.17
0.5
0.14
0
0.44
0.14
0.3
0.2
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Plan Form
0.43
0.86
0.29
0.43
0.57
0.71
0.28
0.57
0.43
0.33
0

SI
0.56
0.7
0.35
0.57
0.49
0.51
0.38
0.5
0.42
0.23
0.16

Classification
unstable
unstable
stressed
unstable
unstable
unstable
stressed
unstable
unstable
stressed
in regime
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Rapid Stream Assessment (RSA)
The second assessment of stream stability is the RSA. This assessment is somewhat
qualitative, although measurements of bank full stream dimensions, entrenchment, and
plan form assist with the qualitative portion of the assessment. The RSA does provide
more assessment of overall stream health, including instream habitat, water quality,
riparian conditions, and biological indicators. Each stream feature is assigned a
numeric value, with lower values indicating poorer health, and a corresponding health
classification of excellent, good, fair, or poor.
Rapid Stream Assessment
Reach Channel
Scour/
Stability Deposition
1
2
3
4
5
6
7
8
9
10
11

2
5
8
6
7
2
7
0
3
6
4

Poor
Fair
Good
Good
Good
Poor
Good
Poor
Fair
Good
Fair

2
6
6
6
4
4
6
0
5
6
3

Poor
Good
Good
Good
Fair
Fair
Good
Poor
Fair
Good
Fair

Instream
Habitat

Water
Quality

Riparian
Conditions

Biological
Indicators

5
4
3
5
4
4
6
3
6
3
4

5
5
6
5
4
2
6
5
4
6
3

5
5
2
5
5
3
6
5
7
1
4

6
6
5
5
4
4
6
5
5
3
4

Good
Fair
Fair
Good
Fair
Fair
Good
Fair
Good
Fair
Fair

Good
Good
Good
Good
Fair
Poor
Good
Good
Fair
Good
Fair

Good
Good
Fair
Good
Good
Fair
Excellent
Good
Excellent
Poor
Good

Good
Good
Good
Good
Fair
Fair
Good
Good
Good
Fair
Fair

Score

Stream
Health

25
31
30
32
28
19
37
18
31
25
22

Fair
Good
Good
Good
Fair
Fair
Good
Fair
Good
Fair
Fair

Reach 1: Simcoe Street to Thomas Street
Through the bottom portion of the watershed, the creek gradient drops, and the flow of
water slows. Sediment load carried in the water will deposit in the harbour and lowest
reach of the creek. This is the normal geomorphology of creek systems, although the
presence of the harbour at the mouth of the creek makes the deposition of sediment a
concern if it interferes with navigation.
The stream changes however, north of the pedestrian bridge crossing near the Ritson
Road allowance. Upstream of this crossing, the stream bed slope increases, definite
channel widening is evident, and bed erosion may also be occurring (refer to RGA
assessment). Sections of channel armouring using armour stone and boulders are
evident, and sections of recent stream bank erosion are threatening the Oshawa paved
trail system within the valley floor. Tree stumps were observed as islands in the
stream, and it appeared that recent stream widening had undermined a number of trees
from the adjacent floodplain within the past year.
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Although this reach scored poorly on the RSA for stream stability, it scored well for
riparian conditions, and biological conditions. The valley is within public ownership,
and managed by the City of Oshawa. Other than the pedestrian trail system, the valley
is forested.
Reach 2: Wentworth Street to Bloor Street
Reach 2 continued to show good riparian and biological conditions. A significant
amount of bank armouring and large instream debris (garbage, furniture, shopping
carts) is also present. An instream weir near the CLOCA office provides grade control
for the upstream area. Many indicators of plan form adjustment were evident including
chutes, islands, and reworked point bars. Similarly, many indicators of aggradation
were observed including embedded riffles, siltation in pools, and deposition in the
overbank zone.
Reach 3: Mill Street to King Street
This reach is unique to the Oshawa Creek. Immediately upstream from Mill Street the
streambed is comprised of a large, flat, outcropping of bedrock for a length of
approximately 30 metres. Through this section, the creek is wide with a large width to
depth ratio. The bedrock provides substantial control against streambed erosion.
Downstream of the bedrock outcropping, concrete pads, that may be remnants from a
former dam, cross the creek. Upstream from the bedrock, the creek enters into a
substantial run of straight channel. The large trapezoidal channel has obviously been
constructed in the past to accommodate adjacent land use, and is well armoured with
gabion, armour stone, and rubble. The armouring has been effective, and there are no
signs of stream bank erosion, as highlighted by the RGA aggradation and widening
values of 0.29 and 0.33 respectively. Some evidence of streambed erosion did appear
in the northern portion of the reach evidenced by elevated storm sewer outfalls,
undermined concrete aprons, and suspended armour layer visible in the bank. The
linear channel had a general absence of pools and undercut banks, and scored poorly on
instream habitat and riparian condition.
Reach 4: Oshawa Creek through Rossland Road
This sinuous reach has a variety of riparian conditions ranging from trees and shrubs to
manicured lawn. Although showing general signs of good habitat, many indictors were
present for evidence of channel widening and aggradation. As a result, the RGA score
enters into the “unstable” category. Fallen or leaning trees, fracture lines along the top
of bank, and outflanked gabion baskets support this evaluation. North of Rossland
Road, a number of armour stone bank protection works were noted.
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Reach 5: Oshawa Creek South of Taunton Road
This reach runs in the valley between the Oshawa Airport and residential lands. A clay
layer appeared frequently in the streambed, and may account for the lack of evidence of
degradation, or erosion of the creek bed. Many indicators were present however, for
all other geomorphic processes, yielding an RGA score of 0.49 or “unstable”.
Riparian conditions were rated as “good” because of the significant valley and forest
cover, and habitat and biological conditions were rated as “fair”, with a total RSA
score of 28.
Reach 6: Oshawa Creek at Simcoe Street North of Taunton Road
This reach is within the Iroquois Beach physiographic region, as evident by the sandy
soils in the stream banks. With the erodible soils and a significant amount of valley
disturbance, the channel stability through the reach was rated as poor. Gabion baskets,
riprap, and concrete were all noted through the reach. Additionally, water quality was
rated as poor because of an oily sheen and algae growth. A significant number of
rubber tires were also within the stream. The RGA scores noted a high evidence of
aggradation, or sedimentation. The creek also showed evidence of both widening and
plan form adjustment.
Reach 7: Oshawa Creek West Branch South of Conlin Road
This reach, which extends through the Iroquois Beach from Conlin Road to the Durham
College, scored the highest RSA value of all reaches in the study. The Poplar and
Cedar trees within the riparian area provide an abundance of woody debris for the
stream, and biological conditions all scored “good”. The RGA evaluation yielded a
“stressed” classification, due to evidence of widening (basal scour through riffle
sections, fallen trees, and fracture along the top of bank). Otherwise, the reach yielded
little evidence of instability. Beaver activity is evident through the reach, which is
producing temporary plan form adjustment of the channel, and disruption to the
sediment transport process.
Reach 8: Oshawa Creek West Branch from Camp Samac Pond to Conlin Road
The downstream portion of this reach falls within the Camp Samac pond. The pond
had been recently drained at the time of the assessment, leaving the stream to form a
channel through the soft pond sediment. As a result, the reach scored poorly on
channel stability and scour/deposition, and yielded the lowest RSA score of all reaches
in the study. Upstream of the pond section, significant evidence of channel widening
was noted including fallen trees, large organic debris, exposed tree roots, basal scour
on inside of meander bends, scour on both banks through the riffle sections, and
fracture lines along the top of bank.
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Reach 9: East Oshawa Creek Tributary South of Conlin Road
This reach extends from the Iroquois Beach into the outwash plain, and was noted as
having sandy soil for stream bank material. Despite the adjacent residential land use,
the riparian zone is predominantly cedar and mixed lowland forest. The reach does not
contain any evidence of disturbance or channel hardening and has an abundance of
woody debris. This is a relatively small tributary of the Oshawa Creek, and is limited
by a lack of substantial base flow, resulting in “fair” water quality. With respect to
channel stability, the reach shows relatively high evidence of channel widening, as well
as significant evidence of aggradation. The RGA evaluation produced an “unstable”
classification.
Reach 10: Goodman Creek from Oshawa Creek to Grenfell Street
This reach of Goodman Creek is highly altered, including a section that is piped under
playing fields at the confluence with Oshawa Creek. In some locations, the creek has
been altered to allow the development of parking lots, and commercial and residential
land use. Riparian conditions were rated as "poor". The stream runs at a flat gradient,
and contains several sections of channel disturbance and armouring, including gabion,
riprap, and crib walls. Very little evidence of channel instability existed, largely as a
result of armouring, although undermined fence posts, exposed tree roots, and fracture
lines of the top of bank did indicate some tendency for channel widening. The RGA
evaluation produced a "stressed" rating for this reach. Also, of note, the upstream limit
of the study reach is the start of the recently completed natural channel works that were
completed in association with the development of the Loblaws and Canadian Tire
superstores. This project including reconstructing a meandering channel with crib walls
and root wads on meander bends, and wetland pockets adjacent to the stream for out of
bank flood conditions. From brief observations, it appears that the works are
performing admirably.
Reach 11: Goodman Creek north of Rossland Road
This is the only reach of the eleven studied to achieve the “in regime” classification
through the RGA assessment. This reach showed very little indication of aggradation,
degradation, widening, or plan form adjustment. Nevertheless, it scored only “fair” on
many of the RSA categories, such as instream habitat, water quality, and biological
indicators. The reach does have disturbances including gabion baskets on the banks,
and has sections of manicured lawn for riparian conditions through a golf course and
residential development areas.
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In summary, it is evident that channel stability and stream habitat value are not directly
proportional. In fact, for many of the subject reaches, the best habitat is provided in
unstable stream portions where undercut stream banks and fallen trees create ideal
conditions for fish and wildlife. In an urban setting, however, the encroachment of
stream erosion onto private property, or the presence of “scrubby” vegetation is
generally not well received. An educational program aimed at teaching the value of
natural riparian buffers may prove to be a valuable tool in protecting the stream
environment.
In situations where stream erosion is endangering structures or private property,
remedial erosion protection may be required. When undertaking stream erosion works
within the urban area, the fluvial processes identified in this report should be
considered before developing a proposed approach to the solution. For example, if
stream bank protection is proposed in a reach showing a tendency of channel widening,
the design solution should have particular regard for channel width.
The failure to do so could result in the transfer of erosional process immediately
downstream of the site. Similarly, reaches with evidence of aggradation should
consider the provision of grade control structures in any remedial design, to prevent the
undermining of any erosion protection works. Otherwise, if plan form adjustment is
evident in the reach, the meander pattern of the stream should be assessed to ensure that
the stream does not meander away from remedial erosion works.
Water Quality
Water quality is generally described with measures of chemical, physical, and
biological characteristics. Various criteria are established to act as guidelines for
determining whether or not water has dangerously high levels of the measured
characteristics. A certain standard of water quality is essential in order to sustain and
promote a diversity of wildlife and fish populations, to support vegetation, and to
ensure adequate safe water supplies for human consumption, agriculture, and
recreational uses. Degradation of water quality can diminish the aesthetic value of
water resources, adversely affect native terrestrial and aquatic species, and/or create
health hazards for humans.
Water pollution is the alteration of the physical, chemical and/or biological
characteristics of water (both surface and ground) primarily through the addition of
materials, which alter the natural conditions. There are various types of water
pollution, including toxic, organic, nutrient, bacterial and sediment.
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Toxic pollution is caused by the addition of elements such as heavy metals and other inorganic and organic
compounds, which can be toxic to all life forms.
Organic pollution is caused by the addition of biomass, which requires chemical breakdown, thus resulting in
oxygen depletion. Primary sources are industrial waste and sewage.
Nutrient pollution is caused by the introduction of excessive concentrations of plant nutrients such as nitrogen
and phosphorus from agricultural runoff, domestic wastewater, sewage and industrial discharges. Depletion of
dissolved oxygen levels results from increased bio-production.
Bacterial (Pathogenic) pollution results from bacteria including coliform and/or disease-carrying organisms
from mammals. Sources are generally domestic sewage and livestock wastes.
Sediment pollution is caused by the excessive suspension of soil materials that may be eroded from
development sites, agricultural areas or streambanks in the watercourses. Concentration of solids or high
turbidity may reduce biological activity, deplete oxygen levels and eventually result in stream sterilization.

Several studies have examined the water quality of the Oshawa Creek and assist in
determining past and present water quality trends of the watershed. These studies use
two methodologies: chemical testing and biological testing.
Chemical Water Quality Testing
Determining chemical water quality involves testing for certain chemical and physical
characteristics of water to help determine water quality at a particular site.
Concentrations of chemicals are compared to accepted standards.
Biological Water Quality Testing
Some types of invertebrates can be measured in order to help determine levels of
aquatic health. Different invertebrates thrive in different water conditions. These
invertebrates are called indicator species because they have specific tolerances to
contaminant levels. By examining the invertebrate community, an assessment can be
made about the presence of various contaminants in the watercourse.
Past Trends in Oshawa Creek Water Quality (1964-1995)
The following section outlines the findings of water quality studies that have been
conducted for the Oshawa Creek. These have been summarized to present the key
trends and significant findings.
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Report
CLOCA Conservation
Report (Ontario
Department Of Energy
And Resources, 1964)
CLOCA Watershed
Inventory (Gartner Lee
Limited, 1979)

Oshawa Creek Watershed
Study – Main Report
(Totten, Sims and
Hubicki, 1995)

Oshawa Creek Water
Quality Study (Durham
College, 1995)

Nitrate and Phosphorus
Levels in Selected Surface
Water Sites in Southern
Ontario 1964 – 1994
(University of Guelph,
1999)

Key Trends/Significant Findings
Σ
found contamination by industrial and sanitary waste
Σ
municipal storm drain outfalls were found to be negatively affecting
the water quality beyond reasonable limits
Σ
high coliform counts
Σ
tested 13 sites using both biological and chemical methods
Σ
the headwaters had limited levels of contamination and nutrient
enrichment
Σ
nutrient enrichment levels in this northern (agricultural) area were
elevated compared to those located in the mid-stream area
Σ
mid-stream areas were considered uncontaminated
Σ
the mouth of the creek and Oshawa Harbour had the poorest water
quality
Σ
chemical tests were conducted at 11 sampling stations and 7 storm
sewer outfalls
Σ
contaminant concentrations tend to increase towards the
downstream area
Σ
phosphorus levels were high in the westerly headwater areas
Σ
Goodman Creek had consistently high readings for virtually all
parameters
Σ
indicated a historical decline in contamination concentrations for a
number of parameters including total phosphorus and heavy metals
Σ
several storm sewer outfalls had high readings of heavy metals
Σ
according to this study, the majority of potential water quality
problems will occur in the two midstream portions of the watershed
as a result of future land use designations
Σ
recommends an annual monitoring program
Σ
chemical testing was conducted for 5 sites
Σ
northern sections of the watershed show generally good water
quality and as water moves downstream, it becomes more
contaminated
Σ
faecal coliform was the only parameter to exceed the Provincial
Water Quality Objectives at all five sampling stations
Σ
examined 30 years of MOE nitrate and phosphorus data
Σ
there was excessive plant growth and subsequent plant decay in
1964, 1980 and 1984 due to nitrate levels with no apparent trend
in decrease or increase
Σ
phosphorus levels caused excessive plant growth in 1964, 1965,
1968 and 1974, but a general decrease in phosphorus levels was
observed

The studies were consistent in demonstrating that the water quality of the Oshawa
Creek Watershed generally deteriorated from northern rural areas to southern urban
areas. Goodman Creek was consistently an area of high contamination. The Oshawa
Harbour was an area of high contamination in both the 1979 and 1995 studies.
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Oshawa Harbour
At one time, the area was known as ‘Oshawa-on-the-Lake’ and was a thriving tourist attraction
that included a dance hall and summer cottages. The Oshawa Harbour has also served, since the
settlement of the area, as a commercial/industrial port. Over time, the tourist function of the
Oshawa lakefront has declined, as has the use of the harbour for shipping. However, the area
remains a popular destination for locals and the harbour is still active.

Much of the urban pollution in Oshawa Creek has been documented to result from
industrial waste, sewage waste and untreated stormwater. The northern portion of the
watershed, although classified as uncontaminated, was observed as receiving some
nutrient contamination from uncontrolled grazing and fertilizer runoff. The results of
past studies indicate that there is a trend of decreasing chemical contamination in all
parts of Oshawa Creek. However, despite this trend there are still many areas of
concern within the watershed.
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Present State of the Oshawa Creek Watershed
Oshawa Harbour Pollution Prevention (Environment Canada, 2000)
Three reports were produced by Environment Canada in 1999 and 2000 that examined
the concentrations of various chemicals in Oshawa Creek. The locations of the study
sites are listed on Figure 10. The conclusions are based on the Lowest Effect Level
(LEL) and the Severe Effect Level (SEL) set out in the Ministry of the Environment
Guidelines. The chemicals tested for were Arsenic, Cadmium, Chromium, Copper,
Iron, Lead, Manganese, Mercury, Nickel, PCBs, PAHs (polycyclic aromatic
hydrocarbons), Phosphorus, and Zinc.
Each of the following sites had readings that exceeded the LEL. Some contaminants
(shown in bold) also exceeded the SEL summarized as follows:
Site

Location

OA01

Oshawa Harbour

OA02

Oshawa Harbour (Mouth of Montgomery Creek)

OA03

Oshawa Harbour (Mouth of Oshawa Creek)

OA04

Montgomery Creek

OA05

Oshawa Creek
South Trail System
Main Branch of Oshawa Creek (in industrial area)
Goodman Creek
Main Branch of Oshawa Creek (in urban area)
Main Branch of Oshawa Creek (north of Taunton Road)
East Branch of Oshawa Creek (south of Winchester Road)
West Branch of Oshawa Creek (north of Columbus Road)
West Branch of Oshawa Creek (north of Columbus Road)

OA06
OA07
OA08
OA09
OA12
OA13
OA14

Readings exceeding LEL in Benthic
Sediments for:
Cadmium, Chromium, Copper, Lead, Nickel,
Phosphorus, Zinc, PCB’s
Chromium, Zinc, Mercury, Cadmium,
Copper, Lead, Nickel, Phosphorus
Cadmium, Chromium, Copper, Lead, Nickel,
Phosphorus, Zinc
Chromium, Zinc, Arsenic, Mercury,
Cadmium, Copper, Lead, Nickel, Phosphorus,
PAH’s
Chromium, Nickel, Phosphorus
Phosphorus
Lead, Phosphorus, PAH’s
Nickel, Phosphorus, PAH’s
Nickel, Phosphorus
PCB
Manganese, Phosphorus
Phosphorus

This study concluded that areas of concern are concentrated in Oshawa Harbour and
Montgomery Creek. Some elevated readings were found in the mid and upper creek
areas with phosphorus emerging as the most consistently problematic contaminant.
Contaminant levels in suspended sediments at the lower reaches of both the Oshawa and
Montgomery Creeks were also studied. These locations were chosen as they represent
the cumulative contaminant concentrations from the system. Sampling events occurred
throughout the year during variable flow conditions. The parameters studied included
all of the contaminants noted above. Each site had readings that exceeded the LEL.
Some contaminants (those in bold) exceeded the SEL during at least one sampling. A
summary follows:
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Site
Oshawa
Creek
Montgomery
Creek

Location
Simcoe Street at
Valley Drive
Harbour Road

Readings exceeding LEL in Suspended
Sediments for:
Arsenic, Cadmium, Chromium, Lead, Manganese,
Nickel, Phosphorus, Zinc, PCB’s, PAH’s
Chromium, Copper, Iron, Lead, Manganese,
Nickel, Phosphorus, Arsenic, Cadmium, Mercury

Comments
Impaired
Impaired

Biological Water Quality Monitoring of Oshawa Creek Watershed (CLOCA, 2000)
This study examined Oshawa Creek in terms of biological analyses. Indicator species
and Water Quality Index (WQI) values were the parameters used to determine the level
of impairment at a particular site (Griffiths, 1998). The sites examined coincide with
the locations of the sites in the Oshawa Harbour Pollution Prevention Study
(Environment Canada, 2000) shown on Figure 10. Furthermore, the sites are grouped
into three categories, agricultural, wildland and urban land use, which are used as a
comparative measure.
Site
Number
OA01

Site Location
Oshawa Harbour

Category
Urban

Condition
Impaired

Oshawa Harbour/Montgomery Creek
mouth
Oshawa Harbour/Oshawa Creek mouth

Urban

Impaired

Urban

Impaired

Urban

Impaired

OA05

Montgomery Creek, south of Wentworth
St.
Main Branch, close to Oshawa Harbour

Urban

OA06
OA07

Main Branch, north of Hwy. 401
Goodman Creek, north of CPR tracks

Urban
Urban

Seasonally
Impaired
Unimpaired
Impaired

OA08

Main Branch, south of Adelaide Street

Urban

Unimpaired

OA09

Main Branch, north of Taunton Road

Wildland

Unimpaired

OA10

East Branch, north of Conlin Road

Agriculture

Unimpaired

OA11
OA12
OA13
OA14
OA15

West Branch, south of Winchester Road
East Branch, south of Winchester Road
West Branch, north of Columbus Road
West Branch, north of Columbus Road
West Branch, north of Columbus Road

Agriculture
Agriculture
Wildland
Wildland
Agriculture

Unimpaired
Unimpaired
Unimpaired
Unimpaired
Impaired

OA16

West Branch, north of Columbus Road

Agriculture

Impaired

OA17

West Branch, north of Howden Road

Agriculture

Impaired

OA18

East Branch, north of Columbus Road

Agriculture

Impaired

OA02
OA03
OA04
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Comments/Concerns
untreated sewage and contaminated storm
water
organic enrichment
organic enrichment
cumulative effects from upstream areas
high level of organic enrichment
cumulative effects of industry, old landfills,
untreated stormwater flows, direct pollution
organic and nutrient enrichment
organic and nutrient enrichment (untreated
storm water)
some evidence of organic and nutrient
enrichment
some evidence of organic and nutrient
enrichment
some seasonal impairment due to an upstream
beaver dam at time of testing
high level of organic and nutrient enrichment

high level of nutrient enrichment (agricultural
practices)
high level of nutrient enrichment (direct access
of livestock to creek, pesticide application on
adjacent lands, lack of riparian vegetation)
high level of organic enrichment (livestock
access to creek)
high level of organic enrichment (animal access
to creek at nearby zoo)
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Conclusions of this study show that water quality of the Oshawa Creek watershed is
impaired at the downstream portion south of Hwy 401, unimpaired from Hwy 401 to
Columbus Road, and impaired northward within agricultural areas. The Oshawa
Harbour, Montgomery Creek, and Goodman Creek sites have impaired conditions.
The trends for each land use category are as follows:
Urban: Six of eight urban sites were classified as impaired. The impaired sites were
located within the lower reaches of Oshawa Creek (south of Hwy 401). Unimpaired
urban sites north of Hwy 401 are located in vegetated valley systems characterized by a
series of extensive parklands, with and without treed riparian areas.
Agricultural: Four of six agricultural sites were impaired. There was organic
enrichment in the West Branch of Oshawa Creek that may be the result of livestock
access and agricultural runoff.
Wildlands: At the four wildland sites there was no impairment noted. These sites have
well vegetated riparian areas that remain relatively unbroken upstream to the source.
There is some evidence of organic enrichment at these sites, probably due to the
agriculture land use that surrounds the forested areas.
Oshawa Creek Sediment Monitoring Program (CLOCA, in progress)
Monitoring of suspended sediment concentrations within the Oshawa Creek was
undertaken during the spring of 2000 and is proposed to continue for a period of one
year.
Although sediment transport is an essential stream process, fluctuations in the sediment
load affect aquatic and terrestrial ecosystems, fish spawning and egg survival, and
provide a source of contaminants. Sediment load also transports nutrients and causes
silt-up in reservoirs and harbours. Generally, sediment can be attributed to:
Σ
Stream bank erosion
Σ
Sediment suspended in storm water runoff
Σ
Agricultural practices
Σ
Urban development practices
The Oshawa Creek sediment monitoring study will determine non-point source
sediment concentrations in the Oshawa Creek at nine stations (shown on Figure 10)
throughout the watershed during storm events. Urban, agricultural, and natural
contributions to suspended sediment are currently being measured during storm events.
Recording of water levels at the time of sampling will allow an analysis of the stream
flow data relationship to measured sediment concentrations.
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Site concentration and average concentrations for the natural, agricultural, and urban
sites will be compared to recommended levels for fisheries and biota.
Over the duration of the study it is anticipated that the analysis will reveal where
sediment concentrations reach potentially harmful levels, as well as the land use
category that appears to be the source of the sediment.
Water Quality Summary
Examining studies that have been conducted over the last forty years illustrates the
trends through time and current water quality conditions in the Oshawa Creek. The
recent biological study gives new insight into the state of water quality in the Oshawa
Creek watershed by measuring indicators of nutrient and organic enrichment, which
had not been addressed in the past.
In the present studies, nutrient enrichment in the northern part of the watershed is
emphasized as a problem. Goodman Creek, an area of ongoing concern, is classified as
impaired in the biological study and shows signs of contamination in all of the chemical
studies that included analysis of Goodman Creek. Oshawa Harbour is a major concern
as water quality problems documented in the past are still evident. Montgomery Creek
has been identified as a major contributor of contaminants to Oshawa Harbour and Lake
Ontario.
In Oshawa Harbour and the urban areas of the watershed, the major contributors to
pollution still seem to be industrial waste, sewage, and untreated stormwater.
Accentuated in the results of current studies, the problems of nutrient enrichment
appear to originate from agricultural practices in the northern reaches of the watershed.
Oshawa Creek, in its current state, has three major areas of concern related to water
quality. The Oshawa Harbour, the southern part of the watershed (south of Highway
401), and northern agricultural areas contain contamination levels that need to be
actively addressed.
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3.2.5 Groundwater

Hydrogeology is the study of the interaction between soil and water beneath the soil
surface. As water infiltrates into the ground (groundwater recharge) it generally passes
through an unsaturated zone, and if it continues to move vertically, it may enter into a
saturated zone. The saturated zone is where all the voids between the soil particles are
filled with water, creating an underground supply of water or aquifer. The top of the
saturated zone, or aquifer, is commonly called the water table. Where the water table
elevation matches the elevation of the ground surface, the aquifer may discharge
groundwater to surface water. The separation of the discharge point from the point of
recharge can be a considerable distance, as is commonly the case in the Oak Ridges
Moraine physiographic region.
Groundwater moving through the unsaturated zone may encounter less permeable soil
layers, and may move laterally following the surface of the less permeable soil layer.
This shallow lateral movement of groundwater is commonly called interflow, and often
results in the local discharge of groundwater to surface water.
Groundwater moves continuously but at different rates based on soil structure. The
water table can be topographically mapped to show the movement patterns of the
groundwater system. Based on MOE well records for the watershed, CLOCA has
produced a water table topographic map as shown on Figure 11. Generally, the flow of
groundwater matches the surficial drainage patterns with a few exceptions. In the Oak
Ridges Moraine, a band as wide as 2 kilometres around the northwest limit of the
watershed boundary actually flows into the Oshawa Creek watershed from the
headwaters of the Scugog watershed.
On the northeast portion of the watershed, the groundwater under the Oshawa Creek
watershed appears to feed into the Bowmanville Creek. A groundwater ridge between
Grandview Street North and Townline Road separates the portion of the groundwater
that flows to Oshawa Creek versus Bowmanville Creek above Enniskillen.
For the remainder of the watershed, the water table generally flows southerly, and
angles towards the deep valley systems in the watershed.
Groundwater Discharge
The CLOCA water table contouring has also been used to provide insight into possible
locations of groundwater discharge to surface water. Topographic mapping of the
watershed has been used to plot profiles for the primary streams in the watershed.
These watercourse profiles are then plotted against water table profiles cut through the
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same locations. Wherever the water table elevation approaches the stream elevation,
the potential for groundwater discharge exists. These locations can be compared to
fisheries assessments of stream temperature and habitat value, since groundwater
upwelling is not only important for maintaining water quality and cool and cold water
habitat, but also spawning and wintering habitat. Where the water table is below the
streambed, it is possible that the stream may be assisting in recharging the aquifer.
Groundwater Recharge
The groundwater aquifers are maintained through the infiltration of precipitation
through the unsaturated zone of the soil profile. Factors that influence the amount of
groundwater recharge include the soil permeability, surface topography, land use, and
vegetation. In contrast to groundwater discharge, recharge is a gradual process that
happens at a slow rate over a very broad land base. The most significant areas for
groundwater recharge in the Oshawa Creek watershed are noted as follows:
The Oak Ridges Moraine is a tremendous source of groundwater recharge. This area
consists of permeable (gravels, sands, and sandy till) soils, hummocky topography,
rural land use, and remnant forest cover. These conditions provide for excellent
groundwater recharge potential. The actual amount of groundwater recharge may be
approximately 280 to 300 mm per annum, or 40 percent of annual precipitation, based
on gauged studies for adjacent watersheds. This groundwater infiltration generally
recharges the regional aquifer, because the soils typically allow vertical transmission of
infiltrated water. The importance of this recharge area can be demonstrated by the
healthy cold water condition of streams that receive discharge from the aquifer along
the south shoulder of the Moraine, and by the presence of significant groundwater
supply for domestic use.
The Lake Iroquois Plain contains the Iroquois Beach feature; an area of relatively
shallow sandy soils underlain by till material. This physiographic band is effective at
infiltrating precipitation and transmitting it laterally to the adjacent streams, and
providing a boost of cold clean water to the stream significantly enhancing our local
fishery. In terms of ability to infiltrate precipitation, this feature is second only to the
Oak Ridges Moraine in ability, with annual infiltration rates expected to be
approximately 150 mm per annum. Approximately two-thirds of this recharge will be
conveyed in the shallow sands and discharged to nearby watercourses. Urban
development in the Beach is likely to reduce the annual infiltration rate, although
stormwater measures have been implemented in some of the developments to attempt to
maintain the hydrologic balance.
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The remainder of the Lake Iroquois Plain contains a mixture of till, glacial silt, and
clay lake deposits. This area is therefore the weakest with respect to groundwater
recharge. The urban nature of the land also creates conditions that promote surface
runoff rather than infiltration from precipitation.
Water Budget
An approximate water budget has been undertaken for the Oshawa Creek watershed
based on gauged stream and precipitation data for the watershed. The Taunton Road
stream gauge has been operating since the 1960’s, and provides a good estimate of
long-term average flow conditions. From the stream gauge data, two components of
the water budget can be calculated: annual baseflow, and annual surface runoff. The
stream gauge provides total flow values in increments of time throughout the year. The
normal cycle of water levels or flow in the stream shows low flow conditions through
winter, high flow conditions in spring, a return to low flow in the hot summer months,
and increased flow again in the fall. Although baseflow will vary seasonally, for the
purpose of this assessment the baseflow rate for each year of record was approximated
by using the lowest mean monthly flow. The average baseflow for the full period of
record was then assumed to be the average of baseflow for all years calculated by
summing the baseflow value for each year, and dividing by the number of years of
record.
All flow in excess of baseflow is assumed to be surface runoff contributions to the
stream. Surface runoff is therefore calculated as total stream flow less baseflow on an
annual basis.
Evapotranspiration must be estimated based on best available information. Thornthwaite
(1948, Wilm et al., 1944) developed an empirical equation for estimating
evapotranspiration from a reference grass surface that requires only mean monthly
temperature and day length estimates as input. Thornthwaite recognized that there is a
more direct physical relationship between potential evaporation and net radiation than
between potential evaporation and temperature, but foresaw correctly that sufficient
radiation measurements to reliably estimate potential evaporation would be difficult to
come by for many years to come. Using temperature as a surrogate for net radiation
involves the assumption that the rate of evapotranspiration is not influenced by
advection of moist or dry air.
A variety of studies have estimated actual evapotranspiration within and near the
Oshawa Creek watershed. Two estimates of evapotranspiration using Thornthwaite’s
approach include:
550mm/yr (Terraprobe 1995, Taunton Planning Area, (Env. Canada data at Oshawa Airport))
542mm/yr (Gartner Lee 1994, Lynde Creek Water Resource Strategy, (Oshawa WPCP data))
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Other methods of calculation provide somewhat different estimates:
440mm/yr (Gartner Lee 1994, Lynde Creek Water Resource Strategy, (WATBUD model))
343mm/yr (Aquafor Beech, 2001, Harmony Creek Subwatershed Plan)

The variability of
evapotranspiration.

these

indicators

reflects

the

difficulty

in

calculating

The remaining factor is infiltration to groundwater storage. This is the precipitation that
is absorbed into the ground and stored. The monitoring of groundwater levels would
assist with determining if groundwater storage is increasing or decreasing (watertable
rising or falling).

The basic water budget equation can be stated as:
P = R + B + ET + I, where

P=precipitation
R=runoff
B=baseflow
ET=evapotranspiration
I=infiltration to groundwater

storage

It should be noted that the baseflow contribution to the stream could also be considered
as infiltration, because the process of routing precipitation through the soil to the stream
could be accomplished through shallow soil layers (interflow) as in the Iroquois Beach
area, or as recharge of a deeper regional aquifer, and subsequent discharge from the
aquifer to the stream at some distant location (example: Oak Ridge Moraine area).
The water budget can be calculated in units of mm/yr, by converting stream gauge data
from flow rate to total volume of flow per year, and dividing by the contributing
drainage area. Based on 30 years of streamflow record, and precipitation data from the
Oshawa Airport and Oshawa Water Pollution Control Plant, the following budget has
been derived:
Drainage
Area*
(ha)

Annual
Precip.
(mm/yr)

9881
•

Annual
Streamflow
(mm/yr)

Annual
Baseflow
(mm/yr)

Annual
Runoff
(mm/yr)

880
360
160
200
Drainage area found upstream of the Taunton Road Stream gauge
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Excess Available for ET
or Recharge
(mm/yr)

520
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Given that the estimated values of ET by the Thornthwaite method are greater than the
excess moisture available for ET and groundwater storage, it appears that annual excess
storage in the regional aquifer is limited. Excess groundwater storage would be
available for groundwater takings without causing a draw down of the aquifer, or
reduction in contributions to baseflow in the stream.
The preliminary water budget provided in this watershed plan is intended as a starting
point from which specific water budget analysis could be conducted. It is recommended
that the water budget be developed to meet the recommended requirements of the Oak
Ridge Moraine Conservation Plan:
(a) quantify the components of the water balance equation, including precipitation,
evapotranspiration, groundwater inflow and outflow, surface water outflow,
change in storage, water withdrawals and water returns;
(b) characterize groundwater and surface water flow systems by means of modelling;
(c) identify,
(i)
targets to meet the water needs of the affected ecosystems,
(ii)
the availability, quantity and quality of water sources, and
(iii)
goals for public education and for water conservation;
(d) develop a water-use profile and forecast;
(e) evaluate plans for water facilities such as pumping stations and reservoirs;
(f) identify and evaluate,
(i)
water conservation measures such as public education, improved
management practices, the use of flow-restricting devices and other
hardware, water reuse and recycling, and practices and
technologies associated with water reuse and recycling,
(ii)
water conservation incentives such as full cost pricing, and
(iii)
ways of promoting water conservation measures and water
conservation incentives;
(g) analyse the costs and benefits of the matters described in clause (f);
(h) require the use of specified water conservation measures and incentives;
(i) contain an implementation plan for those specified measures and incentives that
reconciles the demand for water with the water supply;
(j) provide for monitoring of the water budget and water conservation plan for
effectiveness.
The York-Peel-Durham Regional Groundwater Study (in progress) may satisy many of
the requirements as listed above.
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3.2.6 Natural Hazards

Although the streams and valleys within the watershed provide an abundance of life and
are essential for a healthy environment, they may also provide a significant hazard for
public safety. The term “natural hazards” has been used to identify features of the
landscape that have the potential to negatively impact public safety including unstable
slopes, erosion and flooding.
Riverine Hazards are potential hazards resulting from the proximity of development to
a river, creek, or stream including flooding, stream erosion, slope instability, and the
shifting tendencies of meandering riverine systems. To account for the variation
present in the shape of riverine systems, two basic categories have been developed to
facilitate the determination of the erosion-related components, confined and unconfined
systems. Confined systems are those that contain a visible valley with definite top of
slope and bottom of slope. Unconfined systems are those that do not contain a visible
valley.
The following sections outline the methods used to identify areas within which
development is potentially susceptible to hazards.
Erosion Hazards - Confined Systems
The Erosion Hazards for a confined system consists of the Toe Erosion Allowance and
the Stable Slope Allowance.
Toe Erosion Allowance
Stream bank erosion is an important cause of valley slope instability, and is ultimately
responsible for the presence of a valley. Stream erosion directly at the toe of a valley
slope can steepen and undercut the slope, leading to the eventual failure of the bank.
The Toe Erosion Allowance buffers tableland development from the hazardous effects
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of toe erosion, and also the natural river processes from the influences of development.
In the absence of detailed geotechnical information, an allowance of 15 metres between
the bank of a watercourse, and the toe of its confining valley wall is required. This is
to accommodate erosion over a long (100 year) period. In the absence of a 15 metre
separation between the watercourse and the valley toe-of-slope, an allowance will be
provided beyond the top-of-bank to make up for the shortfall (refer to Figure 12).
Stable Slope Allowance
Slopes are also naturally subject to movement and failure. The Stable Slope Allowance
has been implemented to separate development from the hazards of slope instability,
and also to prevent the influence of development on the rate of slope movement. In the
absence of detailed geotechnical information, this allowance is based on an assumed
stable slope gradient of 3 horizontal units to 1 vertical unit (3:1). For slopes at steeper
gradients, the allowance is equal to the distance between the actual valley top of slope
and the point at which a slope at a 3:1 gradient, rising from the same toe position,
would intersect the ground surface (refer to Figure 12).
Figure 12 shows a typical application of the Toe Erosion and Stable Slope Allowances.
The Erosion Hazard for a confined system is comprised of these allowances.

TOE EROSION
ALLOWANCE

STABLE SLOPE
ALLOWANCE

15 METRES LESS ‘A’
DISTANCE ‘A’

NORMAL
WATER LEVEL

1

EROSION
HAZARD LINE

3

Figure 12 Erosion Hazard (For a Confined System)

Erosion Hazards - Unconfined Systems
The Erosion Hazards for unconfined systems consists of the Meander Belt Allowance.
Meander Belt
In unconfined systems, the watercourse is not contained within a visible valley, and the
flow of water is free to shift across the shallower land. Although toe erosion and slope
stability are not deemed potential hazards, consideration for the meandering tendencies
of the system must be provided. The Meander Belt Allowance provides a limit to
development within the areas where the river system is likely to shift. This allowance
is based on twenty (20) times the bankfull channel width, where the bankfull channel
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width is measured at the widest riffle section of the reach. A riffle is a section of
shallow rapids where the water surface is broken by small waves. The meander belt is
centred over the channel (refer to Figure 13).
Figure 13 shows a typical application of the Meander Belt Allowance to define the
Erosion Hazard.

MEANDER BELT
ALLOWANCE

EROSION
HAZARD

CHANNEL

MEANDER
BELT AXIS
BANKFULL
WIDTH

Figure 13: Erosion Hazard (for an unconfined system)

Flooding
The Flooding Hazard (Flood Event Standard) is generally based on the greater of the
Hurricane Hazel storm event (the Regional Storm) or the 100-Year return period storm.
For the Oshawa Creek watershed, flood limits are based on the Regional Storm, as
calculated using precipitation data from Hurricane Hazel (1954).
Figure 14 delineates the extent of area within the hazard limits for the Oshawa Creek
watershed.
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3.3

LIFE

Inventories and examinations of various natural heritage features and functions have
been undertaken within the Oshawa Creek Watershed both in past studies and in present
field investigations. A summary of the findings is presented in the following sections
including fisheries, vegetation and wildlife. Following these sections an analysis has
been performed to apply the Environment Canada “Guidelines for Habitat
Rehabilitation” to achieve an overall indication of watershed health.
3.3.1 Fisheries

The general physical characteristics of a stream, including its channel shape and
appearance depend upon several inter-related watershed factors including:
Σ
Σ
Σ
Σ

Flood regimes and sediment input;
Local geology and climate;
Riparian vegetation conditions; and
Human induced modifications and land use.

Although these watershed factors are discussed in other sections of this report, the
processes are highly influential upon streams, and thus the habitat for their aquatic
residents: fish. Fish are habitat dependent creatures, meaning that their survival is
directly related to the quality and quantity of stream habitat available. Because stream
habitat is typically finite in quantity, it is imperative that managers of watersheds and
the fisheries resource be able to conserve the quality of the existing habitat to the best
of their abilities.
To measure fish habitat quality, any number of stream variables can be examined.
However, there are key habitat indicators that can be used to derive a general yet
accurate overview of fish habitat conditions within a watershed. They are:
Σ
Σ
Σ
Σ
Σ
Σ

Stream order;
Stream gradient;
Thermal classification;
Obstacles to fish movement;
Historical fish community; and
Present fish community.

Brief summaries of the habitat indicator assessments are presented in the next sections.
Following the habitat indicator sections is a summary of fish habitat conditions.
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Stream Order
Stream order is a tool by which a creek segment can be assessed in terms of width,
volume of flow, or approximate drainage area. Generally, stream order is a sequential
numbering system that differentiates small headwater tributaries from larger stream
segments near the outlet. This classification system allows comparisons to be made
between segments of the same order, in terms of similar habitat features, topography,
soils or climate. As a rule, large order streams (i.e.5 th ) provide habitat for a greater
diversity of fish species than small order streams (i.e.1 st).
Stream order was determined using 1980 1:10,000 Ontario Base Maps (OBMs). The
uppermost or headwater tributaries of a stream are considered to be first order. If a
first order stream is piped, channelized or altered (usually the case within urban limits)
a “+” symbol is used to denote storm water input. A second order stream is the
product of two first order streams coming together. A third order stream then would be
the product of two second orders and so on.
Oshawa Creek begins with many first order tributaries on the Oak Ridges Moraine, and
outlets into Oshawa Harbour as a fifth order stream. The following table presents a
summary of stream order within Oshawa Creek.
Stream Order
First (+)

Stream Order Measurements within Oshawa Creek
Number of
Total Length of Stream
Streams
(km)
213 (53)
139 (38)

Overall % of
Creek
54 (15)

Second

34

56

22

Third

5

31

12

Fourth

2

19

7

Fifth

1

10

4

239

255

100

Totals

Note: Altered stream (+) figures are presented in brackets.

First order segments represent more than half of the stream habitat available within the
Oshawa Creek watershed, and therefore deserve attention as a critical biological
feature. Moreover, greater than two-thirds of these originate within the Oak Ridges
Moraine, attesting to the importance of the area for groundwater input. Protecting the
integrity of these headwater areas is essential for the health of all segments of Oshawa
Creek.
In addition to the headwater area, there is a large amount of high order stream habitat
(29 kms of fourth and fifth order stream) available for migrating and resident fish.
Therefore, stream habitat conservation must also consider the downstream portions of
the watershed.
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It is also useful to recognize that the greatest diversity of fish species occurs within the
higher order segments of Oshawa Creek. This is a result of greater habitat diversity, a
wider range of instream temperatures, and the proximity and connection to Lake
Ontario. However, the fish communities within these downstream areas are not only
affected by their immediate habitat, but also by stream management practices in the
upper reaches of the system. It is clear then, that to best manage the fisheries resource,
the entire watershed must be treated as a whole.
Stream Gradient
The gradient or slope of a stream can be used to characterize the type of habitat
available to aquatic organisms. Characteristics of one segment may be assumed to be
similar to other segments with the same gradient if the sites share other similar physical
characteristics (such as soils, order or land use).
Gradient was determined using 1980 1:10,000 Ontario Base Maps (OBMs). The length
of the creek was divided by the rise of the creek in 5 metre intervals to determine slope,
expressed as rise/run. Slopes were then grouped into four categories.
The underlying soil type, the energy of flowing water, and time dictate the slope of a
stream. In general, high gradient streams exhibit a high ratio of riffles to pools and low
gradient streams are likely to have more pools. Generally, the streambed materials
(substrate) in high gradient streams will be composed of large sized materials such as
boulders and cobble. Silts and sandy materials characterize the substrate of low
gradient streams.
Examinations of gradient profiles reveal areas of potential groundwater seepage. High
gradient areas indicate the presence of pervious substrate where the energy of flowing
water has scoured away soil materials, penetrating the water table and leading to the
discharge of groundwater. In the Oshawa Creek, the main concentrations of these high
gradient areas can be found within the Iroquois Beach and the Oak Ridges Moraine.
The identification of groundwater seepage areas assists in identifying habitat suitable for
the reproduction of salmonids such as brook trout. The discharge of groundwater to
creeks is also imperative in supporting thermal stability throughout the year to support
juvenile and adult salmonid populations. Groundwater seepage areas are significant
components of aquatic ecosystems.
Thermal Classification
Temperature is one of many criteria used to assess the quality of a stream for the
aquatic life within it. Many organisms have particular thermal requirements for
existence, and cannot tolerate large changes in water temperature. Moreover, water
temperature can be correlated with the presence or absence of riparian cover, another
critical component of aquatic habitat.
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Thermal studies attempt to document temperature change trends and give a general
index of habitat value. Using these tools, managers can understand the thermal profile
of a watershed, and relate temperature to other biological conditions of a stream.
Historical data from three comprehensive studies were reviewed and figures from these
reports are provided for comparison (Figure 15). To obtain a current thermal
classification for the subwatersheds of Oshawa Creek, CLOCA used the protocol
outlined within Stoneman and Jones (1996). This method generates reliable estimates
of thermal stability of a site based on one temperature measurement of air and water.
Using this protocol, cold, cool or warm water habitats are easily differentiated. Figure
16 illustrates the temperature survey sites and accompanying data. These new data
reveal both similarities and differences from the historical records.
These
contemporary findings are qualitatively compared to historical data within the following
table.
Comparison of Present and Historical Thermal Classifications of the Subwatersheds of Oshawa Creek.
Current
Suspected Cause
Subwatershed
Existing Conditions
Thermal Change
Thermal
of Change
Classification
Σ
Limited storm
water treatment
MB
Warm
NONE
N/A
Σ
Lack of riparian
vegetation
Σ
Limited vegetation
Σ
Removal of riparian
Cold ↓
GC
Warm – Cool
in developed areas
vegetation
Warm – Cool
Σ
More intense land use
Σ
Groundwater input
Σ
More intensive land use
Cold ↓
WS
Cool
Σ
Wide, vegetated
Cool
riparian zone
Σ
Limited vegetation
Σ
Tributaries in urban and
Cool – Cold ↓
ES
Warm – Cool
in developed areas
agricultural areas lack
Warm – Cool
vegetation
Σ
Groundwater input
Σ
Removal of riparian
Cold ↓
Σ
Areas of agriculture
vegetation
WN
Cool – Cold
and residential
Cool – Cold
Σ
On-line ponds
development
Σ
Vegetated riparian
EN
Cool – Cold
NONE
N/A
areas
Σ
Groundwater input
Σ
Temperature
Σ
Stormwater inputs
dependant on
travel through
Warm↑
storm flows
underground piping
MONT
Cool
Σ
Little or no
Cool-Warm
which helps to cool
groundwater input
water
Σ
Industrial effluent
Σ
Riparian vegetation
↓ indicates a warming in thermal class
↑ indicates a cooling in thermal class
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Summer, 1977 - Gartner Lee Limited Study

PERMANENT FLOW
Temperature not above 75ºF. Favourable for Brook trout.

PERMANENT FLOW WITH
INTERMEDIATE TEMPERATURES
Brook trout water in spring, but summer temperatures often unfavourable.

PERMANENT FLOW WARM

COLD WATER
(12º - 17.0ºC.)

Suitable for centrarchid such as rock bass and associated species.

MAJOR SALMONID MIGRATION
ROUTES Rainbow trout, Coho, Chinook, Brown trout
(Atlantic and Pink salmon, Lake trout)

STREAM COURSES NOT EXAMINED

WARM WATER
(17.0º - 24.5ºC.)

COLD WATER FISH HABITAT
Brown, Rainbow and Brook trout

Conducted within the Oshawa Creek Watershed

Summer, 1992 - Totten Simms Hubiki Associates

FCiogn.d1u5c:teHswalhrTOSmbykWd Fig. 15 : Historical Thermal Stability Studies

Spring, 1959 - Ontario Planning and Development Study
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The preceding comparison allows the following conclusions to be drawn:
Σ
Thermal changes within the Oshawa Creek system have been consistently negative
(temperatures are warming).
Σ
Intense land uses, on-line ponds, and removal of riparian vegetation all contribute to
the downgrading of thermal stability.
Σ
Stream segments with significant groundwater input (Iroquois Beach and Oak
Ridges Moraine) have lower water temperatures than areas within the Till and
Lacustrine Plains.
Σ
Streams within the northern portion of the watershed have the potential to increase
in temperature further if riparian zone management is not carefully considered.
Obstacles To Fish Movement
There are 15 permanent structures within the Oshawa Creek that are considered
obstacles to fish migration. They take the form of dams, weirs, culverts, and berms
built to provide water for historic mill machinery, recreation, or agricultural purposes
(Figure 17). There are currently no functioning mills on the Oshawa Creek, and the
remaining ponds are used for irrigation and recreation. Structures that are considered
to be potential obstacles to anadromous fish or cause periodic congregation during
migration are listed in the following table.
Naturally occurring obstructions such as beaver dams and log jams are not considered
to be permanent and are therefore not discussed herein.
Descriptions of the fish migration obstacles within the Oshawa Creek system.
Subwatershed
MB
GC
ES

Obstacle
CLOCA Weir
Airport Golf
Course Dam
Camp Samac
Dam
Winchester
Golf Course
Dam
Hamer Dam
Wallace Dam
Russo Dam

WN

Goldman Dam
Hyde Dam
Pine Ridge
Fishing Club
Ponds
Grandy Dam

EN

Collins Dam
Algers Dams
Kehoe Pond

Effects
•
Not a barrier to anadromous fish.
•
The plunge pool causes congregation of fish waiting to traverse the structure in the
spring and fall.
•
Barrier to anadromous fish found within Goodman Creek.
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Reportedly open for fish migration from mid-October to early May.
Barrier to fish migration at other times of year.
Barrier to migrating fish.
The pond is drawn down in December and stopped again in April each year.
Golf course patrons report “hundreds of fish” within the plunge pool in the spring and fall
of each year.
Barrier representing the most northern limit of anadromous fish migration
Not a barrier.
Not a barrier during normal flows, but congregation in the plunge pool occurs.
Not a barrier during high spring flows.
No plunge pools created by this structure.
Barrier to migratory fish.
Resident brook trout population above the dam.
The rock lined spillways are a barrier for resident brook trout.
Screens at the outfalls prevent the escape of stocked rainbow trout.

•
•
•
•
•

Barrier to fish migration except during high flow or flood events.
White sucker captured upstream from the dam.
Potential for congregation of migratory fish in the plunge pool.
Barriers representing upstream limit for migrating fish
Barrier for both migrating and resident fish.
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Historical Fish Community
Historical sources include fish population and community surveys, stocking records,
transfer records, aquatic invertebrate surveys and aquatic habitat inventories. Seven
studies have been completed for Oshawa Creek since 1959 with a combined total of 80
sample events (Ontario Department of Energy and Resources 1959, Aikenhead et al.,
1973, Totten, Sims, Hubicki. 1995, Bowlby, 1998, Niblett Environmental Associates,
1998, Marshall, Macklin, Monahan, 1999). These surveys and studies have been
reviewed as baseline data to identify trends in the aquatic communities of the
watershed.
These past studies report 31 native species of fish within the Oshawa Creek system (see
table below). Native fish species tend to be uniquely adapted to a specific range of
conditions, as a result of thousands of years of evolution. Thus, the distribution of
native species is usually correlated with the distribution of remaining natural conditions
within a watershed.
Fish Species Native to the Oshawa Creek Watershed
American brook lamprey
banded killifish
blacknose dace
bluntnose minnow
brook stickleback
brook trout
brown bullhead
common shiner
creek chub
emerald shiner
fathead minnow
Iowa darter
johnny darter
lake trout
largemouth bass
logperch
longnose dace
longnose sucker
mimic shiner
mottled sculpin
northern redbelly dace
pike
pumpkinseed
rainbow darter
rock bass
sea lamprey
slimy sculpin
smallmouth bass
spotfin shiner
white sucker
yellow perch

In addition to the native species reported above, there are five non- native species of
fish that have been reported within the Oshawa Creek including brown trout, Chinook
salmon, coho salmon, pink salmon, and rainbow trout.
Four species of fish have been stocked by the Ontario Ministry of Natural Resources on
a large scale to improve sport-fishing opportunities: brook trout, brown trout, Atlantic
salmon, and Chinook salmon.
Brown trout have now become naturalized within the watershed (self-sustaining
populations). There is also a well-established resident population of rainbow trout.
The brown trout, rainbow trout, and a fall run of Chinook and coho salmon contribute
to the diversity of the sport fishery in the middle and lower portions of Oshawa Creek.
In addition to species occurrence information, the historical reports contain detailed
descriptions of the fish communities within the Oshawa Creek system. They are
summarized in the following table.
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Riverine Community
Oshawa Harbour
Brook trout, brown trout, and
•
Six species found using the
rainbow trout common in area
harbour habitat: Iowa darter,
north of Taunton Road.
fathead minnow, creek chub,
•
Most widespread species were
pumpkinseed, northern redbelly
blacknose dace, common
dace, and brook stickleback.
shiner, white sucker, and creek •
Seasonal habitat for lake
chub.
species and migratory fish.
Sources: Ontario Department Of Energy And Resources (1964); Aikenhead et
Balesic (1979); TSH (1995).
•

Lake Community
Lake Ontario known for commercial
catches of lake sturgeon and Atlantic
salmon.
•
Spawning habitat for white bass, lake
whitefish, rainbow smelt, and alewife.
•
Brown bullhead, sea lamprey and
freshwater drum also noted.
al. (1973), Gartner Lee Limited (1979);
•

Present Fish Community
Several methods were used to assess the present fish community and associated habitat.
A qualitative overview, and information regarding species occurrences is presented
herein. The Oshawa Creek Aquatic Resource Management Plan (CLOCA, in progress)
should be referred to for detailed methods and quantitative fisheries data.
The main methodology to determine the status of the stream environment is described
in Stanfield (1998). Fifty-five sites were completed in this manner during the 2000
field season. Eight supplemental sites were also selected to examine areas upstream of
obstacles and/or containing unique habitat not taken into account for in the randomly
chosen study sites.
Native fish captured during the field study are listed in the table below.
List of Native Fish Species Captured within the Oshawa Creek System
Common Name
% of Total Capture
Number Captured
blacknose dace
33
1922
creek chub
17
953
longnose dace
14
811
fathead minnow
10
562
johnny darter
9
499
mottled sculpin
8
440
white sucker
4
248
brook trout
1
78
common shiner
1
73
rock bass
0.6
36
northern redbelly dace
0.6
33
bluntnose minnow
0.5
31
smallmouth bass
0.4
24
pumpkinseed
0.2
14
logperch
0.2
11
brook stickleback
0.2
11
American brook lamprey
0.2
10
rainbow darter
0.1
8
brown bullhead
0.1
7
slimy sculpin
0.03
2
Totals:
100
5773
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Oshawa Harbour was also surveyed during the field investigations to document fish
species occurrences and to characterize the fish community at the interface between
creek and lake zones. The table below lists the species captured during this study.
Fish Captured Within Oshawa Harbour
alewife
gizzard shad
brown bullhead
lake trout
brown trout
pumpkinseed
Chinook salmon
pike
emerald shiner
rainbow trout

white sucker
white perch
yellow perch

The native species captured during both the Creek and Harbour field studies by
CLOCA represent 74% of the historic native fish community reported in the previous
section. Although there was a decrease in species diversity, this does not necessarily
indicate a decline in ecosystem health due to different sampling method used by the
reporting studies.
In addition to native fish species, four non-native species were captured: rainbow trout,
brown trout, Chinook salmon, and goldfish.
The fish sampling results not only served as a method for comparing current species
occurrences with historical reports, but also allowed for general habitat conclusions to
be drawn. Specific habitat notes are as follows:
Σ
Σ
Σ
Σ
Σ

The greatest numbers and sizes (biomass) of brook trout were found in areas of
creek isolated from competition with other salmonids.
Pumpkinseed were captured in both fifth and fourth order streams.
The greatest abundance of rainbow trout and brown trout were noted within forested
areas of the Iroquois Beach and Till Plain.
Chinook salmon and smallmouth bass were only found within the fifth order steams
of the Lacustrine Plain.
Goldfish were found in the GC, WS and WN subwatersheds. Both naturalized and
newly released fish were captured.

In addition to species occurrence documentation, the characteristics of the three main
fish communities of the Oshawa Creek system can be summarized by subwatershed.
The riverine community is described in the following table and the characteristics of
Oshawa Harbour follow.
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Subwatershed

MB

GC

WS

ES

WN

EN

MONT

Summary of the characteristics of each Oshawa Creek subwatershed.
Characteristics
•
Most of the main branch flows through the City of Oshawa with dominant riparian
conditions of manicured park and trails.
•
Urbanization has resulted in a warm water fishery – removal of riparian vegetation,
untreated stormwater inputs.
•
Fish species of this subwatershed tend to be tolerant of unstable water temperature, and
can withstand high sediment and contaminant levels (blacknose dace, fathead minnow,
johnny darter, creek chub).
•
The majority of the creek flows through riparian areas dominated by park or scrubland.
•
No salmonids were found within this subwatershed.
•
Biological communities reflect warm water, poor water quality, high nutrient input, and
low flow conditions.
•
The riparian zone is well vegetated but frequently fragmented by agricultural and
recreational lands.
•
Groundwater input from the Iroquois Beach may contribute to the cool water thermal
classification.
•
Most of the main tributary has a well established riparian zone dominated by eastern
white cedar.
•
Brown trout and blacknose dace are the dominant species, but associates include creek
chub, mottled sculpin, longnose dace, and rainbow trout.
•
Varied riparian cover – well treed to limited vegetation.
•
All tributaries originate from the Oak Ridges Moraine, indicating significant groundwater
input.
•
Numerous barriers to fish movement fragment this habitat into distinct sections.
•
Biological communities generally reflect a healthy cold water fishery.
•
Most sections have well established riparian cover.
•
The fish community can be characterized as predominantly non-native (stocked).
•
Numerous barriers to fish movement fragment this habitat into distinct sections.
•
The Enfield Wetland Complex provides warm water habitat.
•
An altered system arising at a stormwater outfall.
•
Riparian vegetation is well established.
•
Many crossings, but no barriers to movement.
•
The fish community is warm water and contaminant tolerant.

A summary of the major Harbour findings is as follows:
Σ

Σ
Σ
Σ

Three species that had not been previously reported in the watershed, alewife,
gizzard shad, and white perch, were found. These species are common in near
shore habitats of Lake Ontario and likely were not caught in previous studies due to
type of sampling equipment.
The harbour is used by species such as brown bullhead for spawning.
Emerald shiner and gizzard shad are species that would use the harbour for feeding.
Lake Trout appear to be making use of the rocky breakwalls for spawning.

84

Oshawa Creek Watershed Management Plan
3.3.2 Vegetation, Wetlands, Environmentally Sensitive Areas, and Areas of Natural and
Scientific Interest

The vegetated cover within a watershed greatly affects overall watershed health.
Natural vegetation provides benefits including:
•
•
•
•
•
•
•

reduced soil erosion and sedimentation of watercourses,
reduced intensity and volume of stormwater,
reduced surface water temperatures,
maintenance of associated habitat resources,
protection of groundwater recharge areas,
improved water quality, and
aesthetic and recreational values.

The following sections provide an overview of the nature and extent of natural
vegetative cover within the watershed. Further discussion is included regarding
wetlands and areas designated as Environmentally Sensitive Areas or Areas of Natural
and Scientific Interest.
Ecological Land Classification
Since the early 1950’s, there has been considerable work done across Canada to
develop integrated, ecological approaches to land-unit description and classification. In
Canada, this integrated approach to surveying and classifying land resources is called
Ecological Land Classification (ELC). The goal of such classification schemes is to
identify recurring ecological patterns on the landscape in order to reduce complex
natural variation to a reasonable number of meaningful ecosystem units (Bailey et al.,
1978).
Ontario has adopted this approach. The goal of the provincial ELC program is to
establish a comprehensive and consistent province-wide approach for ecosystem
description, inventory and interpretation. The key focus of the ELC is to improve our
ability to manage both natural resources and the information about those resources.
Vegetation communities in accordance with ELC were mapped at a watershed scale,
providing detail to the Community Series level (i.e., distinguishing the difference
between a coniferous forest and deciduous forest). The communities were delineated
from the best available aerial photography and limited ground-truthing. In order for a
vegetation community to be mapped, it had to meet a minimum size requirement of 0.5
hectares.
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Community information was entered into a database and boundaries of independent
vegetation communities were mapped digitally. Having community information
available digitally made it possible to link spatial and database information to perform
queries and analyze results.
Vegetation Communities
Comprised of only 13% forest cover, the highest concentrations of naturally vegetated
areas within the Oshawa Creek watershed occur across the Oak Ridges Moraine and the
Lake Iroquois Beach (Figure 18). The north - south oriented valleys within the
watershed are generally also well vegetated. Large tableland forests are virtually
absent within the urban landscape in the Oshawa Creek watershed.
Forest associations are typical of the Great Lakes-St. Lawrence Forest Region. Upland
forests are generally composed of Sugar Maple, American Beech, Red Oak, Black
Cherry, White Ash, Iron Wood, White Pine and White Birch. Common valley
associations include Eastern White Cedar, Eastern Hemlock, and Yellow Birch.
Species including Poplar, American White Elm, Basswood, Willow, Silver Maple,
Black Ash, Green Ash, Eastern Hemlock, Yellow Birch, and Eastern White Cedar are
often linked with swamps. Conifer plantations occur sporadically within the watershed;
Red Pine, Scots Pine and White Pine are the most common plantation species.
Typically, plantations are found on the Oak Ridges Moraine, where past forest clearing
activities left the landscape susceptible to wind erosion.
A highly fragmented band of natural vegetation occurs across the Lake Iroquois Beach.
Large forests and swamps are remnants of what would have once been characteristic of
the region. Although highly developed, the Oshawa Creek valleylands, through the
urban centre (from the Lake Iroquois Beach south to Lake Ontario) are moderately
vegetated, with limited riparian cover; 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 Environmentally
Sensitive Area (ESA) (Gartner Lee, 1978).
The valleys that cut through the till plain, south of the Oak Ridges Moraine are most
often coniferous in nature. Lowland Cedar forest is the dominant vegetation type
within this feature. Small deciduous forests, hedgerows and windbreaks divide
agricultural and pasture lands on the tableland between the Oshawa Creek tributaries.
The Oak Ridges Moraine and its south slope contain the largest forest blocks within the
watershed, with few in excess of 20 ha. However, many of the mixed and deciduous
forests on the Oak Ridges Moraine are somewhat fragmented.
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Wetlands
Wetlands provide unique and specialized habitat for a variety of species. If wetlands,
both small and large, cannot survive in reasonable abundance across the landscape,
their dependent species will decrease in number and eventually disappear. The survival
of wetlands helps to preserve ecological processes and functions that secure and protect
the quality of the biosphere in which humans and other organisms must live together.

Enfield Wetland Complex

The Canadian Wetland Classification System recognizes five wetland types: marsh; fen;
bog; swamp and shallow open water (OMNR, 1983). For the purposes of the southern
Ontario wetland evaluation, only 4 of the 5 types of wetlands are recognized (marsh
and shallow open water are considered one and the same). Wetlands can occur as
single continuous areas or as groupings of smaller wetlands known as wetland
complexes. Marsh and Swamp are the only wetland types that are found in the Oshawa
Creek watershed.
A provincially evaluated wetland complex, having local significance, occurs within the
watershed. The Ministry of Natural Resources evaluated the Enfield Wetland Complex
in 1993. Much of the wetland was previously identified as an ESA by CLOCA
(Enfield Woods). The Enfield Wetland Complex is located in the northeast portion of
the watershed, within the EN subwatershed and includes Townline Pond, a previously
identified ESA and ANSI (Figure 19). The Municipality of Clarington has recognized
the significance of this wetland through Environmental Protection designation.
Several unevaluated wetlands within the Oshawa Creek watershed, have been identified
through the Ecological Land Classification System. The largest remnant wetlands are
generally located on the Iroquois Beach in the form of deciduous and mixed swamps.
Smaller wetlands are present in headwater and riparian areas.
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Areas of Natural and Scientific Interest
The Ministry of Natural Resources has identified a number of Areas of Natural and
Scientific Interest (ANSI’s) within the Oshawa Creek watershed. ANSI’s are areas of
land and water having natural landscapes or features that have been identified as having
life or earth science values related to protection, scientific study or education. There
are two types of ANSI’s, Life Science and Earth Science. Similar to ESA’s, ANSI’s
are also classified into levels of significance; Provincial, Regional and Local.
Seven Life Science ANSIs and a single Earth Science ANSI, all having local
significance, occur within the Oshawa Creek watershed. The Earth Science ANSI
appears as an outcropping of the Whitby Formation (lower member) on the main
branch of the Oshawa Creek, just north of the Mill Street Bridge.

Oshawa Creek at Mill Street, Earth Science ANSI

All of the Life Science ANSIs are reflective of the ESA’s found in the Oshawa Creek
watershed, with the exception of Oshawa Harbour and Enfield Woods (Figure 20).
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Environmentally Sensitive Areas
In July of 1977, CLOCA undertook an environmentally sensitive areas mapping study
of the lands within its jurisdiction (Gartner Lee, 1978). The study entailed the
collection and interpretation of biophysical data. In addition, the project was intended
to provide input to the Regional Municipality of Durham’s Official Plan, regarding the
designation of, and planning policies for, environmentally sensitive areas.
The Oshawa Creek watershed contains many Environmentally Sensitive Areas (ESA’s)
as documented in the 1978 report. ESA’s were determined by several different criteria
including:
Σ

Significant Terrain
Σ
Flood-prone areas and wetlands
Σ
Areas serving groundwater functions
Σ
Headwater source areas
Σ
Erosion -prone areas
Σ
Significant geomorphological landforms

Σ

Significant Forests
Σ
Forests serving important environmental functions
Σ
Forests possessing unusual attributes

Σ

Significant Wildlife
Σ
Areas of suitable habitat for important wildlife considerations
Σ
Areas where uncommon animals have been known to occur including game
birds or fur-bearing mammals

Σ

Significant Fisheries
Σ
Suitable spawning areas
Σ
Conditions suitable for and/or presence of cold and warm water fisheries

Three levels of sensitivity occur within the watershed: high; moderate; and low. The
Oak Ridges Moraine and the Iroquois Beach have been designated as moderate in
sensitivity, with pockets of high sensitivity as noted below. The Oshawa Creek
watershed includes ten ESA’s. Two of these ESA’s occur within the Oak Ridges
Moraine and have been awarded the highest level of sensitivity (Figure 20). In
addition, seven of the ESA’s are also local Areas of Natural and Scientific Interest.
The ESA’s are described as follows:
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• Oshawa Harbour:
Located at the mouth of Oshawa Creek, the Harbour is surrounded by terrain characterized by a high
water table. Migrating waterfowl seek the Harbour for shelter and some stream-spawning fish from
Lake Ontario enter Oshawa Creek at this point. The immediate harbour and valley bottomlands
associated with the area are regarded as having low to moderate sensitivity.
• Oshawa Creek Woods: (ANSI)
This reach of lower Oshawa Creek from the mouth to almost Highway 401 exhibits high sensitivity.
Steep valley walls that predominate, are highly erodible. The presence of the Oshawa Creek Woods,
which cover the valley margins, is important in minimizing streambank erosion. The woods represent
a significant wildlife area offering shelter and cover for migrating birds. This white ash-hard maplehemlock forest is a major greenspace in an urban setting.
• Oshawa – Goodman Creek Valleys:
Conveying drainage through a valley bottom physical setting, this section of Oshawa Creek and the
entire Goodman Creek tributary exhibits moderately low sensitivity.
• Oshawa Creek into Iroquois Beach: (ANSI)
This area extends from halfway through the city to the Lake Iroquois shoreline and is characterized
by erodible steep valley walls and substantial forest cover. The interrelationship of forest and
physical setting and the increased potential of the creek to support warm-water sports fish make this
area highly sensitive to land use alterations.
• West Branch of Oshawa Creek: (ANSI)
Most of the west branch valleys exhibit high sensitivity. Significant forested areas serve hydrological
and erosion control functions and in upper reaches provide shade and cover for sensitive coldwater
sports fish. An unforested valley along the Columbus tributary is located upstream from coldwater
sports fish areas, which makes water quality management of this portion of the stream important.
For this reason, this reach was assigned moderate sensitivity.
• East Branch of Oshawa Creek: (ANSI)
Thin ribbons of forest cover the margins of gently sloping stream valleys. Forests are functional in
providing shade and cover for coldwater fisheries and buffering fluctuations in flow and temperature.
These valley bottomlands along with associated streams and forests are considered highly sensitive.
Areas of regional recharge found in headwater areas of many of the minor tributaries were judged as
moderately sensitive owing to their close association with the streams.
• Townline Pond: (ANSI)
This small but reportedly deep pond is set in a wetland area, which contributes flow to Oshawa
Creek. Forest growth in and around the wetland serves a water quality and quantity function and is
composed of unusual species. It is considered highly sensitive.
• Enfield Woods:
Set in a large wetland, this extensive and highly diverse forest area exhibits high sensitivity as a
result of a number of biophysical factors. Waters supplied year-round by the wetland aid in
sustaining a coldwater sports fishery downstream. The forest provides excellent wildlife habitat and
contributes to the water regulatory function of the wetland. Uncommon birds and fur-bearing
mammals are reported to reside here.
The Enfield Woods are flanked to the north and south by large buried glacial fluvial deposits regarded
as regional groundwater recharge zones. As such, they exhibit moderate sensitivity.
• Purple Woods: (ANSI)
This highly sensitive woodlot provides wildlife cover and supports some uncommon wildflowers.
Birds uncommon in CLOCA’s jurisdiction nest here.
• Mt. Carmel Woods: (ANSI)
Serves the environmental functions of forests and represents a significant wildlife area. Uncommon
birds are reported to nest here. The area is regarded as highly sensitive.
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3.3.3 Wildlife

The Oshawa Creek watershed provides a wide variety of habitats for wildlife, ranging
from small urban-influenced remnants in the south to large parcels of connected forest
cover in the north. Although the watershed is entirely within a settled landscape, the
diversity of habitats available for wildlife is relatively high. From Lake Ontario to the
Oak Ridges Moraine the quality of habitat increases from south to north.
Within the south, forested valley systems are the major habitat network for edge
generalist and urban tolerant species such as raccoon and grey squirrel. Within the
north, farm woodlots and well forested valleys provide a good network of habitats for
species such as coyote, mink, white-tailed deer and many forest songbirds. Connecting
these two distinct regions is an intermediate zone dominated by riparian vegetation
cover along Oshawa Creek and its tributaries. This habitat is essential for connectivity
over the landscape, and acts as a transition zone between the last remnants of original
forest cover in the north, and highly fragmented habitats in the south.
To obtain an overview of wildlife habitats within the Oshawa Creek watershed, all
vegetated areas were divided into eight categories with common yet distinct
characteristics (Figure 21). They are:
Σ
Σ
Σ
Σ
Σ
Σ
Σ
Σ

Deciduous Forest (FOD)
Coniferous Forest (FOC)
Mixed Forest (FOM)
Plantation (CUP)
Deciduous Swamp (SWD, SWM)
Coniferous Swamp (SWC)
Successional (CUT, SWT, CUM, CUW, MAM)
Water (AOA, MAS)

Each of the eight habitat types were surveyed to document key characteristics, as well
as to assess the quality and quantity of the wildlife habitat available. The quality and
quantity were evaluated based upon a set of criteria commonly accepted by practitioners
of conservation biology (Figure 22. – modified from OMNR 2000). The in-field
observations were combined with information from aerial photo interpretation to
produce an overall habitat assessment for each of the units within the study areas.
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Figure 22 – Habitat Assessment Criteria
REPRESENTATION
Refers to the existing range of a specific habitat available for wildlife in the planning area. It assesses the
viability of the habitat by measuring the number or amount of examples of that habitat over the landscape.
CAPABILITY
Refers to the ability of the habitat to provide the specific biophysical requirements of the target wildlife
species. It is a measure of habitat quality and long-term sustainability.
DISTURBANCE
Refers to the general level of disturbance at the site. This can include both natural and artificial sources of
disturbance. It is a measure of habitat suitability.
MULTIPLE FUNCTION
Refers to the presence of multiple habitat functions. It is an indication of stability within the habitat, and
describes the role of the habitat within the context of the entire landscape.
S IZE
Refers to the physical size of the habitat being examined. It is a measure of overall resiliency and integrity.
S HAPE
Refers to the geometric shape of the habitat being examined. It is a contributing measure of habitat quality
and suitability.
JUXTAPOSITION
Refers to the geographical position of the habitat relative to other natural features of the landscape. It is an
indication of spatial isolation or fragmentation. It also describes the interaction of the habitat with adjacent
ecosystem features.
COMPLEXITY
Refers to the structural diversity of the habitat. It is a measure of the overall health of the habitat, and is an
indication of habitat function.
USE
Refers to the signs of current or historical use of the habitat by the target wildlife species. It is a validation of
habitat quantity and quality measures.
S IGNIFICANT SPECIES
Refers to the presence of species of conservation concern. It indicates the value of the habitat for the protection
of species at risk within the study area.

The data from these assessments have been summarized and the main conclusions are
presented here. The following sections describe the characteristics and condition of
each of the wildlife habitat categories found within the watershed. Exceptional
examples or habitats of special note are discussed in detail within their respective
sections.
In addition, core wildlife habitats are identified and the function of these areas is
discussed. The existing movement corridors connecting the core areas are also
evaluated in the context of how they form a complete wildlife habitat network within
the watershed.
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Wildlife Habitat
Deciduous Forest
Within the Oshawa Creek watershed, the majority of deciduous forests are maple-beech
stands. Typically, maple-beech forests are diverse habitats, but their function and form
is easily influenced by adjacent land uses. Thus in a southern Ontario settled
landscape, the majority of deciduous forests are highly disturbed, and functioning at a
low capacity.
Key wildlife habitat components in a deciduous forest include vertical structure, habitat
trees, and food availability. The best sites offer good vertical structure, where all
layers of forest vegetation are present (ground cover; understory; midstory; canopy;
super canopy). Moreover, these layers should be arranged in a random fashion, as
would be created through natural processes (single trees falling down creating canopy
gaps). Habitat trees are those trees that provide opportunity for creating cavities and
dens. Ideally, these trees would be abundant. Lastly, a good deciduous forest would
provide stable food supplies in the form of herbaceous vegetation, woody browse,
and/or fruit and nuts.

Eastern Chipmunk foraging for acorns in a deciduous forest.

Examples of wildlife species most commonly associated with deciduous forests are
deer, woodpeckers, grouse, fox, and squirrels. If the forest block is large enough, it
may also support forest interior breeding birds and mammal specialists.
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Deciduous forests tend to be seasonal habitats for wildlife, as they do not provide much
cover in the winter (loss of leaves). However, wildlife use may continue through the
winter if the forest is adjacent to another habitat type with suitable winter cover.
Most of the larger deciduous forest blocks are located in the northern end of the
watershed where land use is primarily agriculture. These stands are often farm
woodlots under management for firewood, timber or recreation. When the “back
forty” parcels are considered together, they represent a substantial portion of wildlife
habitat currently available within the watershed.
An excellent example of high quality deciduous forest habitat exists within the EN
subwatershed (#1 on Figure 21). This particular forest is an over-mature maple-beech
forest with exceptional structural diversity. Although historic logging is evident, there
appears to be no current sources of disturbance to the habitat, and the adjacent land use
is solely agriculture. Habitat of this quality is exceedingly rare in the Oshawa Creek
watershed. Another significant forest is located in Purple Woods Conservation Area
(#7 on Figure 21). Purple Woods is well known for its outstanding diversity of
breeding birds.
Another deciduous forest of special note is the Oshawa Valleylands (#2 on Figure 21).
This forest is the only remaining forest of significant wildlife habitat value within the
MB subwatershed. It is particularly valuable as a stopover point for songbirds that
migrate along the Lake Ontario shoreline. It is the southern-most wildlife habitat
remnant within the entire watershed. It is quite disturbed through recreation and
adjacent urban areas.
Coniferous Forest
Cedar dominates the tree species community of coniferous forests within the watershed,
and thus provides the majority of habitat values in this type of forest. Coniferous
forests tend to be dense, dark and damp with limited undergrowth since very little light
ever reaches the forest floor. Consequently, coniferous forests are usually quite
homogeneous. Likewise, the wildlife species using this habitat tend to all have similar
characteristics.
Wildlife species characteristic of dense coniferous forests include turkey, and a host of
amphibian species. These wildlife are dependent upon good cover, and moist soil
conditions. Other species such as deer and songbirds will utilize the dense cover during
the winter months. In addition, coniferous forests can be excellent habitat for species
such as red squirrel that specialize in exploiting specific food sources (seed cones).
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Coniferous forest is well represented within the watershed as it is a common riparian
vegetation along creek valleys. Although coniferous riparian cover is invaluable for
creeks, it has limited value for wildlife. The most valuable coniferous forest occurs in
larger blocks in the northern portion of the watershed. Value is also increased with
proximity to good movement corridors. The WN subwatershed contains an abundance
of very high quality coniferous forest (#3 on Figure 21).
Since the value of timber is usually less for conifers than it is for hardwoods,
coniferous forests are typically less disturbed. The most common source of habitat
degradation is fragmentation due to recreational trails, or exposure to edge disturbance
through incompatible adjacent land uses.
Mixed Forest
By definition, a mixed forest is a forest composed of both deciduous and coniferous
species. Mixed forests are quite diverse and often provide an array of habitats for
wildlife.
The combination of year-round cover and an abundance of food makes these forests
very desirable for wildlife. Similar to a deciduous forest, habitat quality is closely
linked with forest structure. The more vertical layers, the better the cover and potential
food production. Structural complexity within a forest is critical for most habitat
specialists or area sensitive species.
Area sensitive Pileated Woodpecker in habitat with good structural complexity

Mixed forests often contain a
great number of wildlife
species, all uniquely adapted to
exploiting the many niches
available in diverse forests.
Songbirds, small and large
mammals, raptors, amphibians,
and reptiles are all good
examples of wildlife to be
encountered in mixed forests.
In addition, mixed forests tend
to have a good representation of
tree species that produce fruit or
nuts, such as red oak, black
cherry, and beech.
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There are few large, good quality mixed forests within the watershed. The only
significant example is located within the EN watershed (#4 on Figure 21). This
particular forest is dominated by black cherry and white pine. It has a diversity of
habitats all around the perimeter and little disturbance from adjacent land uses. Forests
of this quality and size are considered habitat sources, meaning that the wildlife
populations they sustain will be a source for colonization of other habitats. Conserving
source habitats is essential for maintaining the health of wildlife habitat in a watershed.
Plantation
Plantation is typically a forest that has been planted by humans for the purpose of
timber production. The species are almost exclusively coniferous, and the trees are
often planted in rows like a crop to provide easy access for maintenance and harvesting.
Plantations have limited habitat opportunities for wildlife. There is usually little cover,
and the straightness of the tree rows offers poor structure for escape or refuge. One of
the values of plantations to wildlife is in providing buffer to other more important
habitats. An excellent example can be found within subwatershed WN (#5 on Figure
21). This forest is fragmented by recreational trails, but is essential for maintaining the
value of the deciduous forest next to it. The size of this plantation allows forest interior
conditions to extend much closer to the edge of the deciduous forest than normally
possible.
As a plantation matures, deciduous species may establish in the undergrowth layer, and
succeed into a healthy mixed forest. Thus plantations may have the potential to become
good wildlife habitats.
Wildlife typically associated with plantations include red squirrel and predators such as
weasels that exploit the abundance of these small mammals.
Plantation is fairly common throughout the watershed, but is concentrated within the
northern half in association with agricultural land holdings. Red Pine, Scots Pine, and
White Pine are the most commonly encountered plantation species.
Deciduous Swamp
Deciduous swamp differ from deciduous forest, in that they are far wetter. Deciduous
swamps usually have areas of standing water year-round, and are dominated by species
that grow well in saturated soils, such as Maple, Willow, Alder, Ash, and Birch.
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The vegetation structure in a deciduous swamp is just as important as it is in a forest.
Wildlife continue to depend on structural diversity to meet their food and cover needs.
The majority of deciduous swamps in the watershed have excellent structure. Since
swamps are not ideal recreation areas, and the water-loving tree species are not as
valuable, there tends to be very little disturbance to these habitats. Dense undergrowth
is very common within these habitats, and small mammals and birds flourish.
The wildlife species inhabiting deciduous swamps are almost as numerous as the
vegetation species within them. Representatives of birds, mammals, amphibians and
reptiles are all common to these habitats. If the swamp is large enough, forest interior
specialists may also make use of the habitat.
Deciduous swamp is fairly abundant in all of the subwatersheds, except for the highly
urbanized MB and MONT subwatersheds. Most of the remnants however, are quite
small and irregular shaped, providing habitat only for edge or generalist species such as
raccoon and skunk. There is one particular swamp of outstanding quality within the
Enfield Wetland Complex (#6 on Figure 21).

Amphibian breeding habitat within the Enfield Wetland Complex.

This habitat is very large (in excess of 90 ha), and well shaped to maximize habitat
interior conditions. In addition, it is bordered on all sides with either successional
vegetation or agricultural fields. It is an important source habitat, and provides more
function than any other wildlife habitat within the watershed.
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Coniferous Swamp
Like coniferous forests, these swamps tend to be dominated by a single species, and are
characterized by dark, damp conditions. Coniferous swamps however tend to have
more standing water within them.
Undergrowth in this habitat type is more abundant and diverse than in a coniferous
forest. Wetland plants are common, in addition to ferns and herbaceous vegetation that
are free to grow under gaps in the swamp canopy. The number of wildlife species
utilizing the swamp habitat is greater than for similar forests due to the increased
diversity of vegetation.
Amphibians are key wildlife species within coniferous swamp habitats, as are deer,
songbirds, and most opportunistic predators. During the winter when food is scarce,
these swamps can become critical concentration areas for wildlife that depend on the
thermal insulation and snow interception provided by conifers. An excellent example
of this habitat type is #10 on Figure 21.
Coniferous swamp is not uncommon within the watershed, but large high quality areas
are not abundant. Most examples of this habitat are associated with creek valleys,
where the vegetation predominantly occurs as long narrow strips. Subwatersheds EN
and WN are located on the Oak Ridges Moraine, which coincides with much of the
coniferous swamp habitat available for wildlife. The extensive areas of groundwater
input from the Moraine contribute to the moisture stability of these habitats.
Early Regeneration
Early regeneration habitat refers to vegetated areas that have been abandoned, and are
regenerating naturally to more advanced stages. Examples include old field, meadow,
or scrub land.
Early regeneration habitats are varied in their composition and structure, and by
definition are in a state of change. The value of these habitats to wildlife is also
perpetually in a state of change. Grasslands that are suitable nesting areas for birds
may not be adequate once woody shrubs colonize the area. Thickets that provide
forage for small mammals may not be used extensively once advanced regeneration
takes over. Likewise, good hunting areas for raptors and mammals like coyotes will
change year to year based upon the growth in these habitats. Therefore, it is often
more practical to consider early regeneration habitats as a collective rather than as
individual areas.
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Generally, grasslands will attract bird specialist species, shrubby old fields may be
preferred by coyotes and small mammals, young forest will be suitable for deer forage,
etc. The proportions of each of these habitats will be a constantly shifting mosaic, but
the presence of each kind of habitat is consistent.
High quality early regeneration habitats are usually in more than one stage of
succession. These areas provide a maximum amount of habitat edge, and can support
the most number of species associations. Examples within the Oshawa Creek
watershed are numerous, as a result of constant development and land use changes.

Diverse early regeneration

A good example of a highly diverse early regeneration wildlife habitat occurs within
subwatershed WN (#8 on Figure 21). It is composed of an old plantation interspersed
with thicket and meadow in discrete pockets. Wildlife activity within this area is high,
and the habitat should continue to function well because of its varied composition.
Early regeneration habitat is not usually of much value economically, therefore
disturbance tends to be low. However, adjacent land use is an important factor when
assessing quality for wildlife.
Water
This habitat type does not include streams or creeks, but is composed of open standing
water areas such as shallow marshes or ponds.
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Water habitat is essential for wildlife groups such as amphibians, wading birds,
shorebirds, or waterfowl. Good quality water habitat is associated with well established
aquatic vegetation and nearby upland cover. The edges of the water habitat are
typically the most productive areas, and thus are the most important for wildlife.
Natural water habitats are increasingly uncommon within southern Ontario as a result
of major land use changes and increased population expansion. Consequently, there are
few natural water areas left within the Oshawa Creek watershed. There are however, a
number of human-made ponds associated with agricultural lands. Most have limited
value for wildlife, but there are several that have become naturalized and now provide
moderate to good habitat. An excellent example occurs within subwatershed EN (#9 on
Figure 21). A large pond has been converted to good quality wildlife habitat through
creation of vegetated buffer strips, and specialized wetland plantings.
Core Wildlife Habitat
Core wildlife habitats can be defined as large natural remnants within a landscape that
demonstrate stable ecosystem function (Riley and Mohr, 1994). For the Oshawa Creek
watershed, this definition of core areas can be translated to mean those habitats that are
of sufficient size and quality to withstand the influences of adjacent land uses. In other
words, they are self-sustaining. Often, these habitats are also considered to be
“sources”, meaning that they provide habitat for populations of wildlife that colonize or
are recruited to the more marginal habitats within the watershed.
Eight core wildlife habitat areas were identified within the Oshawa Creek watershed
through the habitat assessment process. (Figure 23)
To
1)
2)
3)

maximize the value of these core habitats, three principles should be encouraged:
Connection to the existing vegetated areas of the watershed should be strong;
The distribution across the landscape should be even; and
Interior disturbance should be minimal.

The core areas of the Oshawa Creek watershed are reasonably well connected to the
existing vegetation network. Three of the eight core areas are part of or directly
adjacent to landscape corridors (refer to the following section for a discussion of
corridors). This enables wildlife to freely move to and from these core areas with a
minimal risk of mortality. The other five core areas are connected by linkages,
representing weak or low quality movement areas for wildlife. Thus, the risk
associated with moving to and from these core areas is relatively high. This risk
decreases the value of the core habitats by limiting access to only those species that can
navigate through the linkages. None of the core habitats identified are considered
isolated within the landscape.
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The distribution of the core areas is poor. Most of them are concentrated within the
northern portion of the watershed, showing a marked skew in representation to the east.
The remaining two areas are located within the southern section, where habitat
fragmentation is high. The section of the watershed from Conlin Road north to
Columbus Road lacks core habitat. In fact, the majority of habitat in this section is
found only within the vegetated portions of the creek valleys. Consequently, more
pressure is put upon the core areas to the north and south to function as viable source
habitats.
For the purpose of assessing interior disturbance, human influences within the
watershed can be divided into two broad categories: agricultural and developed.
Presently these are found north and south of Conlin Road respectively. Each of these
carries with it a unique set of influences towards wildlife and their habitat, and thus
core areas within each area have different properties that contribute towards their
resiliency or tolerance of disturbance.
The disturbance to core areas within the agricultural zone is predominantly associated
with crop and pasture activities in the adjacent fields. These disturbances are seasonal,
and usually only affect the outermost margin of the habitat. In addition to agricultural
activities, woodlot operations take place within some of the core areas in the form of
firewood removal and small scale (selective) timber extraction. Occasionally cattle
grazing also takes place within the woodlots. Recreational trails are a consideration,
but private land holdings restrict public access to many of the core areas. The most
disturbed areas are located towards the west, and the best interior conditions exist
within the core areas of the east.
The core areas within the developed zone are exposed to more frequent and extensive
disturbances than those in the agricultural zone. The two core areas south of Conlin
Road are located within moderately developed areas that are exposed to a wide variety
of human related stresses. Noise, light, domestic animals, recreation impacts, and
fragmentation combine to cause a greater edge to interior ratio than found in the
northern core areas. Thus the productivity is lower, and the viability as a source
habitat is reduced.
Corridors
The key to conserving regional and local biodiversity is the existence of a habitat
network that minimizes artificial barriers and maximizes connectivity (Noss and Harris,
1986). For wildlife, this network takes the form of movement corridors.
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Movement corridors are an essential part of a functioning watershed. They serve to
connect core habitats while providing for movement and reproductive interchange
between populations of animal species (Riley and Mohr 1994). When functioning
properly, they also provide the necessary habitat requirements for the species using the
corridors. This is an important consideration when evaluating the quality of corridors,
because some species take days to weeks to navigate the entire length (i.e. small
mammals) or make exclusive use of corridors to fulfill all of their life requirements
(i.e. amphibians). Simply put, corridors expand the habitat available to animals.
Four main types of corridors have been identified: 1) landscape corridors; 2) local
corridors; 3) linkages; and 4) watershed corridors.

Landscape corridors are major movement routes within a landscape that connect core areas and/or are
sufficiently robust to supply key habitat requirements for wildlife inhabiting the watershed. They are
typically defined by and/or follow linear features such as creeks, valleys, or ridges, where the average
functional width is limited only by vegetation or cover restrictions along the central axis. These corridors
can also be composed of a continuous series of independent habitats.
Local corridors are minor movement routes within a landscape that connect small to moderate sized
habitat units into a continuous series. They are usually associated with tributary valleys, and tend to be
defined at a subwatershed scale. Although they are not as significant as landscape corridors, local corridors
often provide a connection between small habitat units and the landscape corridors.
Linkages are small connectors between individual habitat units or landscape features. Examples include
sparsely vegetated creeks, fencerows, or deep valleys through farm fields. They do not provide key habitat
requirements for wildlife, and often are used only out of necessity. In highly fragmented landscapes,
linkages may be the only remaining connections between core areas or disjointed portions of landscape and
local corridors.
Watershed corridors are wildlife movement routes of various sizes that serve to connect and allow
interchange between neighbouring watersheds. They are not typically associated with watercourses
because by definition, they exist across watershed divides.

Within the Oshawa Creek watershed, two landscape corridors exist following the east
and west branches of Oshawa Creek (Figure 23). The landscape corridors connect
three of the core areas identified, and act as the primary movement route across all
subwatersheds. Landscape corridors are absent within south Oshawa as a result of
intense development and very narrow riparian zones. On the west branch, the corridor
becomes disjointed, resulting in a major restriction point for wildlife movement.
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Local corridors are present within most of the subwatersheds, and are generally
composed of continuous vegetation units. In the southern part of the watershed, local
corridors are the dominant movement routes in the absence of landscape corridors. The
corridor at the top end of Goodman Creek is the only local corridor to connect into a
core area. This is a major deficiency within the watershed. To the north, three core
areas are within close proximity to local corridors, but do not connect.
Many important linkages have been identified within the watershed, and function to
connect core areas and disjointed landscape corridors. The most important linkages
noted are:
Σ
Between the southernmost forested valley (Oshawa Valleylands) to the shore (Lake
Ontario);
Σ
Between the local and landscape corridor on the main branch of Oshawa Creek;
Σ
Between the disjointed sections of the landscape corridor on the west branch; and
Σ
Between the southernmost local corridor on the east branch to the Enfield Wetland
Complex.
Three watershed corridors have also been identified. The strongest watershed corridor
exists to the west, connecting the southern half of the Oshawa Creek watershed with the
Pringle Creek watershed. This corridor follows the strong band of vegetation running
east-west along the Lake Iroquois Beach. It is the only functional landscape connection
between the watersheds.
The other two watershed corridors are found to the east connecting the Oshawa Creek
watershed to the Bowmanville Creek watershed. These two watershed corridors are
comprised of continuous series’ of large habitats within the northern portions of the
watersheds.
There are no functional watershed connections between the Oshawa Creel watershed
and the Black- Harmony-Farewell watershed.
Watershed Connectivity and Fragmentation
When all of the core areas and corridors are considered as a collective, they form the
wildlife habitat network within the Oshawa Creek watershed. At the watershed scale,
this area is representative of a typical fragmented southern Ontario landscape. Urban
development is concentrated in the south of the watershed, and consequently
connectivity is weakest in that area. The northern portion of the watershed is
dominated by agricultural land uses, and thus the majority of large habitat remnants are
found there. Both north-south and east-west trends are apparent from Figure 23, and
this pattern dictates the distribution of wildlife populations in the watershed. The
following summarizes the characteristics of the wildlife habitat network of the
watershed:

108

Oshawa Creek Watershed Management Plan

Σ
Σ
Σ
Σ
Σ
Σ
Σ
Σ

The amount and quality of habitats and corridors decreases from north to south.
The habitats and corridors within the eastern half of the watershed are more
extensive and valuable than those within the western half.
Wildlife habitats south of Taunton Road are only weakly connected to habitats in the
north.
The habitats along Goodman Creek are effectively isolated from the habitat network
along Oshawa Creek.
The landscape corridor along Oshawa Creek is mostly intact, but the disjointed
section on the west branch is a significant restriction point for wildlife.
The local corridors are functioning well, but do not connect to key core areas.
The linkages in the watershed are critical where landscape and local corridors no
longer exist.
Watershed corridors are functioning to connect the Oshawa Creek watershed with
the Pringle Creek and Bowmanville Creek watersheds, but there are no functional
connections with the Black-Harmony-Farewell watershed.

Summary
The Oshawa Creek watershed is representative of a steadily urbanizing landscape
typical of southern Ontario. Only 15% of the watershed is vegetated, thus wildlife
habitats are greatly concentrated within the remaining natural areas of the landscape.
Nevertheless, a system of good to high quality habitats exists within the northern
portion of the watershed, with opportunities for enhancement in the south. The main
habitat types and corridor network for the Oshawa Creek watershed can be summarized
as follows:
Σ
Σ
Σ
Σ
Σ
Σ
Σ
Σ
Σ

Deciduous forest is abundant, but woodlot management practices often compromise
the structural diversity of these forests.
Most of the coniferous forest within the watershed is of good to high quality, but
fragmentation is the predominant reason for habitat degradation.
Good quality mixed forest is rare within the watershed.
Plantations within agricultural areas have the potential to become large and valuable
wildlife habitat areas.
Few large, good quality deciduous swamp habitats remain within the watershed.
Coniferous swamp habitat is in short supply within the watershed, and is generally
of moderate to poor quality.
Early regeneration habitats are valuable for wildlife, and provide habitat in
previously disturbed areas.
Open water habitat is scattered throughout the watershed, but few areas have been
naturalized, or are of value for wildlife.
No core areas are isolated from the habitat network, but five of the eight core areas
are connected only by linkages.
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Σ
Σ
Σ
Σ
Σ
Σ

The distribution of core areas is poor, with no representative areas within the
watershed from Conlin Road to Columbus Road.
Most of the core areas are exposed to moderate to high levels of disturbance from a
variety of human-related sources.
The landscape corridors are not completely intact, causing restrictions to wildlife
movement.
The local corridors are intact, but do not function to connect with core areas.
Linkages are compensating in areas without local or landscape corridors, but these
connections are weak.
The Oshawa Creek watershed is not well connected to all of its neighbouring
watersheds.

A complete list of wildlife species known to inhabit the Oshawa Creek watershed is
located within Appendix B. The species list was generated from a review of both
historical reports and observations during 2000 field studies. Species at risk (rare
species or wildlife considered to be vulnerable, threatened, or endangered) have been
identified from the species list, but the locations of their habitats within the Oshawa
Creek watershed are largely unknown.
3.3.4 Life - Analysis

The 1998 document entitled “A Framework for Guiding Habitat Rehabilitation in Great
Lakes Areas of Concern” (AOC guidelines) produced by Environment Canada provides
the basis for analysis of ecosystems within the Oshawa Creek watershed. A series of
guidelines were developed to guide the restoration of Wetland, Riparian and Forest
Habitats. Several of these guidelines have been applied to the watershed to obtain a
general indication of its present condition.
In total, fifteen different vegetation communities were documented within the Oshawa
Creek watershed. They are: deciduous forest, coniferous forest, mixed forest,
deciduous swamp, coniferous swamp, mixed swamp, cultural plantation, cultural
woodland, cultural meadow, cultural thicket, thicket swamp, meadow marsh, shallow
marsh, open water aquatic and submerged shallow aquatic. In order to better analyze
the existing conditions, the above noted communities were generalized into categories
representing wetland, riparian and forest vegetation.
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Habitat
Wetland
Habitat

Parameter
Percent Wetlands in
Watershed and
Subwatersheds

Guideline
>10% of each major watershed in wetland habitat;
> 6% of each subwatershed in wetland habitat;
or restore to original percentage of wetlands in the
watershed

Wetland Type

The only two wetland types suitable for widespread
rehabilitation are swamps and marshes
Headwater areas for groundwater recharge, flood
plains for flood attenuation, and coastal wetlands
for fish production

Wetland Location

Wetland Size and
Wetland Shape

Riparian
Habitat

Percent of Stream
Naturally Vegetated
and Amount of
Natural Vegetation
Adjacent to Streams
Total Suspended
Sediments
Percent of an
urbanized watershed
that is impervious

Forest
Habitat

Percent Forest Cover

Swamps should be as large as possible to maximize
interior forest habitat and should be regularly
shaped with minimum edge and maximum interior
habitat.
Marshes of various sizes attract different species
and a range is beneficial across a landscape.
(Marshes thrive on interspersion, a term describing
the irregular shape of functional marsh habitats.)
75% of stream length should be naturally
vegetated and streams should have a 30 m wide
naturally vegetated buffer on both sides

Suspended sediment concentrations should remain
below 25mg/l for the majority of the year
Less than 15% imperviousness in an urbanized
watershed should maintain stream water quality
and quantity, and leave biodiversity relatively
unimpaired.
30% of watershed should be in forest cover

Size of Largest Forest
Patch
Percent of watershed
that is forest cover
100m and 200m from
Forest Edge
Forest shape and
proximity to other
forest patches

At least one 200 ha forest patch which is a
minimum of 500 m wide
Greater than 10% forest cover 100m from edge,
greater than 5% forest cover 200m from edge

Fragmented
landscapes and the
role of corridors

Corridors designed to facilitate species movement
should be a minimum of 100m wide and corridors
designed for specialist species should be a
minimum of 500m wide
Watershed forest cover should be representative of
the full diversity of species composition and age
structure found in that ecoregion

Forest QualitySpecies Composition
and Age Structure

Forest Patches should be circular or square in
shape and in close proximity (i.e., 2 km) to
adjacent patches
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Existing Conditions
Oshawa Creek Watershed
2.5% wetland habitat for Oshawa Creek
watershed.
EN 4%
ES - 0.7%
GC - 4%
MB - 0.1%
MONT - 0%
WN - 1%
WS - 4%
Swamps and marshes
Most wetlands occur in headwater areas
and flood plains. The watershed has no
coastal marshes.
Most swamps are quite small and
irregular shaped. The Enfield Wetland
Complex provides an example of a very
large well shaped swamp.
Few natural marshes are left.

27.5% of the creek has a 30m wide
buffer on both sides.
EN – 28%
ES – 20%
GC – 32%
MB – 35%
MONT – 44%
WN – 25%
WS – 32%
Suspended sediment concentrations
consistently exceed 25mg/L
Presently the watershed has
approximately 15% of its land area in
impervious land uses.
13.3% forest cover in watershed
EN – 18%
ES – 9%
GC – 8%
MB –9%
MONT – 2%
WN – 13%
WS – 16%
No forest patches > 50 ha
Watershed contains < 10% forest cover
100m and < 5% forest cover 200m
from edge
Distribution is poor particularly in the
middle and southern portions of the
watershed, shape tends to be linear
following valleys
Most landscape and local corridors
average 100m wide. There are no
corridors >500m wide.
Forest associations are typical of the
Great Lakes – St. Lawrence Forest
Region.
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The AOC guidelines suggest that 30% of a watershed should be in forest cover. The
Oshawa Creek watershed falls short of this desirable amount, with just 13% forest
cover. The AOC wetland target is 10% for the watershed, while the watershed
currently has 2.5% wetland habitat.
As demonstrated above, nearly all of the existing conditions fall short of meeting the
guidelines. This may in part be a result of the urbanization of the watershed, however
it should be noted that forest cover within this watershed has in fact increased. In 1951
the forest cover for all of Whitby and East Whitby townships was estimated to be 7%
(Ontario Department of Energy and Resources, 1964). This increase in forest cover
may be attributed to farmland reverting to forests and to a provincial interest in tree
planting and tree planting programs throughout the past four decades on marginal lands
within the watershed. Many of the mature plantations within the watershed would have
been established during the 1950’s and 1960’s in the hopes of stabilizing highly erodible
soils, like those found on the Oak Ridges Moraine.
Little is known about the historical context of wetlands within the Oshawa Creek
watershed, however it can be assumed that more than 2.5% of the watershed was once
covered by these nutrient-rich, seasonally flooded lands. The active agricultural base in
the Oshawa area would suggest that historical wetlands were cleared, drained and put
into crop production.
The guidelines for forest cover greater than 100m and 200m from forest edge were not
met. Thus, a more detailed analysis of habitat interior conditions within the watershed
was performed. Core habitats were identified representing areas with true interior
habitat capability. Large forest areas that did not possess interior characteristics (i.e.,
plantations, logged woodlots) were excluded (refer to Figure 24). An analysis of the
core areas revealed that 1.4% of the watershed is 100m interior habitat and 0.3% is
200m interior habitat. Although these figures are substantially lower than the
guidelines, the opportunities exist to increase these amounts.
The average corridor width meets the minimum set out in the guideline (100m), but
there are no corridors designed to meet the needs of specialist species (>500m).
Specifically, the connections to the core areas most suitable for specialists are
predominantly weak. Half do not meet the 100m-width guideline.
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4.0 SUMMARY OF EXISTING CONDITIONS
The purpose of the Oshawa Creek Watershed Management Plan is to assess the state of
the Oshawa Creek watershed, and develop a management plan for the wise use of its
natural resources. This Existing Conditions section of the report represents the first
phase of this process.
The Oshawa Creek has played a role in the lives of the local population since the time
when only First Nations inhabited this land. The present urban form has developed
northward along this creek valley system from Lake Ontario to Taunton Road.
Currently 17% of the land base within the watershed has been urbanized, with
development presently occurring in the area north of Taunton Road. The majority of
the land north of this urban area (69% of the watershed) is presently in agricultural uses.
The existing conditions provide a comprehensive summary of groundwater, surface
water, aquatic and terrestrial resources of the Oshawa Creek watershed.
The watershed has many positive attributes including:
Σ

Σ
Σ
Σ
Σ
Σ
Σ
Σ
Σ
Σ

The Oak Ridges Moraine located in the northern watershed, the South Slope
including the outwash area, and the Lake Iroquois Beach are sources of groundwater
recharge.
There are concentrations of naturally vegetated areas across the Oak Ridges Moraine
and the Lake Iroquois Beach.
The valleylands in the developed area south of the 401 are moderately well vegetated
The north - south oriented valleys are generally well vegetated.
The Enfield Wetland Complex is a locally significant wetland, and has been
previously identified as an ESA and ANSI.
Remnant wetlands are located on the Iroquois Beach in the form of deciduous and
mixed swamps.
Smaller wetlands are present in headwater and riparian areas.
The watershed has seven Life Science ANSIs and one Earth Science ANSI, all
having local significance.
There are ten ESA’s, two having the highest level of sensitivity.
Stream assessments conducted in the urban reaches of the Oshawa Creek categorize
stream health as fair to good.
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Σ
Σ
Σ

Healthy warm water and cold water fish communities are present.
There is a system of good to high quality wildlife habitats within the northern portion
of the watershed with opportunities for enhancement in the south.
The watershed has an extensive, yet somewhat fragmented publicly accessible
greenspace established adjacent to the creek valley.

However, several concerns have been identified which will need to be addressed
through the watershed planning process including:
Σ

Σ
Σ
Σ

Σ
Σ
Σ

Σ

An initial analysis has been undertaken to apply the guidelines for habitat
rehabilitation as developed by Environment Canada. The Oshawa Creek watershed
falls short of achieving the majority of these guidelines.
An approximate water budget indicates that the annual excess storage in the regional
aquifer is limited.
There is likely to be an increased demand on surface and groundwater throughout
the watershed.
Water quality studies have shown that the Goodman Creek, Montgomery Creek and
Oshawa Harbour have impaired water quality. Additionally, nutrient enrichment is
occurring in the northern part of the watershed.
Thermal studies have shown a warming of water temperatures.
There are areas where existing developments are subject to both flooding and
erosion hazards.
Wildlife habitats are greatly concentrated within the remaining natural areas of the
landscape but the distribution of core areas is poor, with no representative areas
within the watershed from Conlin Road to Columbus Road.
The landscape corridors are not intact, causing restrictions to wildlife movement.
The local corridors are intact, but do not function to connect with core areas.
Linkages are compensating in areas without local or landscape corridors, but these
connections are weak.

In summary, the Oshawa Creek watershed like many of its counterparts in developing
areas of southern Ontario, is experiencing stress. Past developments, as well as present
land management practices are affecting the health of the watershed system.
Through developing an understanding of its present conditions, we can begin to
formulate plans for its future. Restorative projects can be designed to reduce impacts
within developed areas, mitigative measures can be designed to reduce future impacts
through developing areas, and areas requiring long-term protection can be identified.
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5.0 WATERSHED MANAGEMENT PLAN
The second phase of the watershed management plan requires an assessment of
predicted future conditions, and the formulation of strategies for conserving and
restoring the watershed. This requires an examination of three components identified in
the presentation of existing conditions: People, Land, and Life, and their continued
interactions in the watershed setting.
This section of the report includes an examination of what the future holds for the
watershed, including a discussion of the threats that may affect it and the opportunities
that may benefit it. This is followed by an outline of what a healthy watershed would
include, and finally, an analysis of what needs to be done to achieve this.
5.1

WATERSHED FUTURE

In order to assess future conditions of the Oshawa Creek watershed a review of the
myriad of legislation, polices, regulations, programs and initiatives of various
government bodies relating to the land use planning and development process that will
influence the future of the watershed was undertaken. Additionally, an examination of
the trends relating to issues outside of the land use planning process that have the
potential to affect future watershed health has been undertaken and general assumptions
regarding their long-term impacts have been made.
The following provides a discussion of these issues beginning with the municipal land
use planning system.
5.1.1 Municipal Land Use Planning

Land use change will have the greatest influence on the future character of the
watershed. In order to assess this change, an examination of the planning documents
and policies of the Region of Durham, the City of Oshawa, the Municipality of
Clarington, the Town of Whitby and the Township of Scugog as they affect the
watershed area was undertaken.
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In accordance with the Ontario Planning Act, each of these municipalities have an
approved Official Plan. These Official Plans outline the land use planning visions of the
municipalities over a specified timeframe; defining approved land uses, lands designated
for development, and the policies that will apply to development proposed in these areas.
Official Plans provide information regarding other municipal interests such as servicing
(water and sewage), transportation, environmental management and community
improvement.
The Region of Durham Official Plan provides the overall growth management
framework through both general and specific policies applicable at the Regional level.
Land use designations are provided in a schedule of mapping, and policies are outlined
for each of the designations. Specific open space and environmental policies guide
planning and development in the Region. The Area municipal official plans must
conform to the Region of Durham Official Plan.
The Official Plans for each of the four local municipalities provide further detail and
more specific land use designations and corresponding policies.
Urban Development - The Official Plans of the Region of Durham, and the City of
Oshawa, identify lands designated for future urban development within the Oshawa
Creek watershed. Figure 25 identifies these areas where future development may occur
and classifies their proposed allowed uses as in the discussion of existing conditions.
Figure 25 clearly identifies a zone between Taunton Road and Winchester Road where
there is a potential for further urban development to occur within the planning timeframe
of the Oshawa Official Plan. Land use designations are also anticipated to permit urban
expansion in the Hamlet of Columbus (presently deferred by the Province).
If and when proposals for development are brought forward the proponent would be
required to enter into a planning process administered by the municipality. This process
would ensure that the resulting land use would comply with all policies as contained in
the Official Plan, Zoning By-laws, and other planning related policies of the
municipality.
Transportation Infrastructure - Additional transportation infrastructure is proposed
within the watershed. This includes future Type C arterial roads and the development
of the proposed Highway 407 corridor which will bisect the watershed from west to
east.
The Region of Durham’s Official Plan shows the proposed alignment of these
transportation corridors. These proposed alignments will entail crossing tributaries of
the Oshawa Creek in more than thirteen locations.
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5.1.2 Other Municipal Initiatives

There are several responsibilities and areas of influence involved in municipal operations
that may directly or indirectly affect future watershed health. These include long range
planning exercises (e.g. Oshawa Creek Watershed Study), by-law establishment and
enforcement (e.g. tree cutting by-laws, topsoil preservation/site alteration by-laws),
municipal property ownership and management, and public education programs (e.g.
Durham Region Works Department – Household Guide to Water Efficiency). These
initiatives are discussed in more detail as follows:
Oshawa Creek Watershed Study
The City of Oshawa, through Totten Sims Hubicki and Associates, completed the
Oshawa Creek Watershed Study in 1995. The goals and objectives of that planning
exercise were as follows:
“Within the overall Study objective of developing general water management
guidelines for the Oshawa Creek watershed, specific Study objectives were set
out as follows in the Terms of Reference:
1. Develop an updated hydrologic model for the watershed.
2. Summarize the existing flooding, erosion and base flow problems for various
segments of the branches of the Oshawa Creek.
3. Utilizing the hydrologic model, develop a series of design flows for two base
flow conditions – existing land use, and proposed ultimate land use as per
refinement of documents currently in the draft stage.
4. Determine impacts of ultimate development on flood, erosion and base flow.
5. Develop and analyze a set of water management strategies for the watershed
relative to the proposed ultimate land use”.

The study examined environmental features of the watershed in detail. This information
was used to predict the potential impact of the future developments on the overall
environmental resources. It was concluded that future development would have seven
major environmental effects within the Oshawa Creek watershed.
The following is a brief summary of the seven issues identified:
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Flooding
Σ The results of analysis indicate that there will be a
change in the timing of flows from various tributaries if
the central watershed is changed from rural to urban.
Σ After urbanization, the subwatersheds between
Taunton and Columbus Roads will react faster to
rainfall than before and the flows will tend to “move
out” ahead of the flow from the northern
subwatersheds.
Consequently, development will
cause the rather unusual effect of a net reduction in
the peak flows along the main stem and primary
branch tributaries of the Oshawa Creek south of
Winchester Road.
Σ There are still some significant increases in flows in
local tributaries of the central subwatersheds north of
Taunton Road and in the Goodman Creek.
Σ The most serious flooding problem in the Watershed
is primarily caused by an undersized opening at the CP
Rail Bridge.
Erosion
Σ An Erosion Inventory Survey identified a total of
202 erosion sites. Of these sites, 18 were classified
as High Priority, and 10 as Medium Priority.
Σ With the proposed land use changes in the central
watershed, the erosion potential in the watercourse
will increase, especially in the minor tributaries where
post development flows could be increased
substantially if left unmitigated.
Sedimentation
Σ The Oshawa Creek System did not appear to have
any serious sediment deposition problems.
Σ Only five sites along the creek were identified as
having a potential for problems in the future.
Base Flow/Recharge
Σ The majority of base flow originates from the Oak
Ridges Moraine.
Σ The Lake Iroquois Sand Plain [Iroquois Beach] is
another significant base flow source providing
supplementary base flows for the southerly reaches
of Oshawa Creek.

Σ Because of the significance of these two areas future
development must have particular regard for their sensitivity
as development without proper stormwater management
controls could result in the depletion or contamination of
base flow.
Water Quality
Σ The water quality conditions are generally good to
excellent in most areas for all aquatic life stages and
recreational use by humans.
Σ There are some water quality problems identified in the
downstream portions of Oshawa Creek and Goodman Creek
which have the highest loadings for the key general
chemistry and metal parameters, such as phosphorus,
aluminium, iron, and zinc.
Σ In general, the headwaters show less water quality
degradation than midstream or downstream locations.
Σ
It is anticipated that the majority of significant negative
impacts on surface water quality, due to future
development, are likely to occur within the midstream and
downstream portions.
Fisheries and Aquatic Habitat
Σ Oshawa Creek offers excellent spawning and nursery
opportunities for both migratory and resident coldwater
species.
Σ Naturally vegetated setbacks for new developments
should be maximized along all reaches of the watercourse.
Σ A tree/shrub fringe along the watercourse transversing
lands, such as existing golf courses, should be established
to further upgrade the stream cover conditions.
Natural Resources Areas
Σ Nine locations in the Oshawa Creek Watershed were
identified as having potential to support wildlife populations.
Of the nine sites, two have been identified by the MNR as
Areas of Natural and Scientific Interest (ANSIs), whereas
the remaining ones have been recognized by CLOCA as
Environmentally Significant Areas (ESAs).
Σ No endangered species of plants or animals were found
within the nine sites.
Σ All have considerable tree cover and offer good quality
wildlife habitat. Some contain spring source areas
.

The overall conclusion of the study was that it is necessary and important to manage future urban
development to protect the health of the Oshawa Creek watershed. A total of fifty-six
recommendations were made. These recommendations are provided in the following discussion..
Following each is a summary of the progress made to date.
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General Recommendations
1.

Regulatory Controls will regulate land use in the flood plain to control development and redevelopment to
minimize flood damages.

CLOCA continues to enforce the Fill, Construction and Alteration to Waterways Regulation
throughout their jurisdiction.
2.

Land Use Controls, particularly in the central watershed, will require that new development will have
minimal impact on sensitive watershed resources.

3.

Environmental Setbacks should be implemented to ensure preservation of sensitive ecological features
including wetlands and woodlots.

4.

Headwaters Protection is vital for the maintenance of base flow and associated water quality, fisheries,
ecological, and natural heritage benefits.

5.

Significant Forests and Wetlands Preservation is recommended to maintain suitable wildlife habitat
corridors along all branches of the Watershed, particularly in the central and headwater zones .

The City of Oshawa is presently in the process of updating the “Environmental Management” section
of their Official Plan. It is anticipated that these recommendations will be considered in this update.
The Oak Ridges Moraine Conservation Plan specifically requires setbacks for lands on the Oak
Ridges Moraine.
6.

CLOCA is encouraged to upgrade their Flood Warning System.

Upgrades have been and continue to be made to CLOCA’s Flood Forecasting and Warning Program.
In particular, additional stream, precipitation and weather monitoring stations have been added.
7.

Watercourse Vegetated Buffer Zones are recommended adjacent to watercourses for all new
developments. Reforestation is encouraged throughout the Watershed, particularly on private lands, but
also public lands now void of any natural riparian zone vegetation.

New developments in close proximity to watercourses maintain a setback from the watercourse that
is determined on a site-specific basis to provide protection for floodplain, valley, or fish habitat
considerations, however there is no standard requirement that this area be re-vegetated.
Reforestation efforts on private lands are not commonly recorded, and it is difficult to estimate if
additional plantings have taken place subsequent to the completion of the study. Reforestation on
public lands within the Oshawa Creek watershed has been limited.
8.

Non-Structural Slope and Bank Protection is recommended wherever possible to retain a natural
stabilized slope for appearance, aesthetics, and habitat benefits.

9.

Erosion Stabilization is recommended to reduce bank erosion and sediment loading in central and
upstream reaches of Oshawa Creek. Erosion works should consider biotechnical methods that utilize
natural materials.

Over the past several years, the City of Oshawa has undertaken numerous watercourse
improvement projects to address erosion concerns in urban streams. Throughout these projects, the
City has utilized the fundamentals of “natural” channel design and soil bioengineering to provide an
environmentally friendly solution to an urban problem. The City received a Watershed Award from
CLOCA for their stream improvement works in 2001.
10. Precipitation and Flow instrumentation is recommended to more accurately calibrate the potential flood
hazard and possibly assist to redefine and reduce the scope of the Regulatory Flood Plain.

The City of Oshawa and CLOCA have partnered on a project and have installed additional
precipitation and flow instrumentation at stations within the watershed. Data has been collected over
a three-year period. Calibration of watershed models will be undertaken in the near future by
CLOCA and City of Oshawa staff..
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11. Environmental Education Awareness programs, both existing and new, are recommended to encourage
public understanding, acceptance and support of the measures proposed in this Plan.

The City of Oshawa presently participates in such programs.
12. Enlargement of the CP Rail Waterway Opening is recommended to reduce the effects of the Regulatory
Flood in the Main Branch of Oshawa Creek and in Goodman Creek.

This project remains outstanding.
13. Flood-proofing is proposed as a site specific flood control measure for protecting buildings in the fringe of
the Regulatory Flood Plain.
14. Stormwater Management Ponds are proposed for storm water quantity/quality treatment for new
developments.
15. Vegetative BMP’s (Best Management Practices) are recommended as elements of development storm
water treatment. These may include buffer and filter strips, vegetation swales, and artificial wetlands.
16. Local Infiltration of back yard and park surface drainage is recommended particularly in the central
watershed where the soils are favourable but the water table is vulnerable to contamination.

These recommendations are being considered on a site-specific basis through the land use planning
process.
17. Hydraulic Structure Improvements should be considered when structures are scheduled for replacement
(the Consultant has identified nine other deficient structures, in addition to the CPR Bridge).

Hydraulic improvements to structures that are identified as being deficient are assessed during the
City’s construction and maintenance program for City roads. The improvements required are
identified and included within the project, where feasible. The timing of such works is dependent on
the City’s capital works program for road reconstruction.
To date the hydraulic deficiencies with the Thomas Street Bridge have been rectified through the
reconstruction in 1996.
18. Channel Debris Removal is proposed as a routine maintenance program in the Goodman Creek and the
Main Branch, as indicated in the study’s public questionnaire as the most preferred water management
measure.

While no official program has been established to date, debris within creek channels are routinely
removed during annual maintenance of City owned land; primarily in the vicinity of culverts and
bridges. Debris within creek channels on publicly owned lands has also been removed through the
efforts of volunteers through creek clean-up events. In general, the removal of debris within creek
channels located on private properties is the responsibility of the landowner.
19. Channel Ice Maintenance including techniques such as ice jam prediction, ice pack monitoring, pilot ice
trenches, ice pan removal, and structural improvement may substantially reduce the ice jam flood threat
at specific locations.

No channel ice maintenance program has been established to date. Structural improvements to
existing bridges where ice jamming has been identified as a problem can be assessed and carried out
through the design and reconstruction of such structures. Reconstruction of the Thomas Street
Bridge in 1996 has alleviated some ice jamming given the larger span that was constructed.
Monitoring of known ice jamming locations associated with bridge and culvert structures are
generally carried out during the spring melt and flood conditions.
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20. Sub-surface Water Cooling techniques should be promoted for new developments in the central watershed
to ensure that cold-water fisheries receiving streams are not negatively affected by heated urban
stormwater.

Both stormwater infiltration and mitigation of thermal warming within stormwater ponds via shade
planting and deep bottom draw outlets are being employed for new developments in the Oshawa
Creek watershed.

Specific Recommendations
1.

Subwatershed and Stormwater Management Plans are a recommended priority for the WS and ES
Subwatersheds, to establish floodlines in minor tributaries and appropriate setbacks for development.

Although subwatershed planning has not been undertaken within these areas, Stormwater
Management Plans have been completed as a requirement of development approval. Windfield’s
Part II Planning Area Study has determined floodlines for tributaries, requirements for stormwater
management facilities and requirements for “open space” within its area of reference.
2.

An adequate flood conveyance capacity must be maintained along Goodman Creek upstream of Rossland
Road.

Flood conveyance capacity is maintained through enforcement of regulations and restrictions on
works within the floodplain by CLOCA..
3.

Runoff controls are essential for planned future intensive development in the headwaters of Goodman
Creek (north of Taunton Road).

The report recommended that the details of the storage requirements be investigated further; either
in the future studies for the Special Study Area ‘A’ identified in the Northwood Industrial Area or in
a Subwatershed Study for Goodman Creek. The City of Oshawa has recently initiated studies for the
“Special Study Area” on lands north of Taunton Road.
4.

The Conservation Authority should continue to maintain the Fill and Construction Regulations to keep new
development out of the Regulatory Flood Plain.

CLOCA continues to enforce the Fill, Construction and Alteration to Waterways Regulation
throughout their jurisdiction under Ontario Regulation 145/90.
5.

Primary base flow sources in the headwater Oak Ridges Moraine and secondary base flows from the
Lake Iroquois Sand Plain should be a high priority for environmental protection.

6.

Local groundwater recharge areas must be protected against groundwater contamination. Appropriate
mitigation measures should be implemented for approved developments.

These recommendations are being implemented on a site-specific basis through the land use planning
process.
7.

The City should continue its program for long-term reduction of heavy metal loadings to storm sewer
systems.

The Study recognized the contribution to the environment provided by the City’s regular street
sweeping and catch basin vacuuming programs. Further, it identified that there was a potential for
additional water quality improvement if the program was expanded to include the implementation of
Urban Stormwater Management Practices (e.g. Stormceptor devices or grassed ditches) on future
road projects. The expanded program has not been undertaken however the City ensures stormwater
quality control is addressed for infill developments of significant size during the development review
process.
8.

Stormwater Quality BMP facilities in the central subwatersheds should focus on reducing identified
priority water quality loadings.

New development approvals contain appropriate requirements for water quality control. There has
been retrofitting of existing developments for water quality improvements.
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9.

Continuation of the 1991/92 branch monitoring of water quality is recommended.

In order to track water quality trends, and further develop an understanding of the impact of
surrounding land uses on water quality, a detailed water quality monitoring program was
recommended to supplement the monitoring site operated by the MOEE at the mouth of the creek.
This program has not been implemented due to limited staff resources and funding.
10. A program to maintain and enhance Oshawa Creek fisheries is recommended, to include:
• BMP water quality control facilities for new development;
• control of upstream nutrient enrichment;
• maintenance/enhancement of streambank cover:
• maintenance of fish passage opportunity; and
• educational and interpretive facilities.
It is recommended that CLOCA is the most appropriate organization to be responsible for developing and
co-ordinating such a program. In some of the activities identified, the City could assist CLOCA in running
the program.

CLOCA is in the process of completing the Oshawa Creek Aquatic Resources Management Plan.
This Plan provides recommendations on policy, stewardship, monitoring, and fisheries management
activities within the Oshawa Creek system. Implementation of this plan would fulfill this
recommendation.
11. Maintenance/reforestation of continuous vegetative buffer zones along watercourses is recommended to
improve wildlife travel and fisheries opportunities.

Policy changes have been implemented which assist in maintaining vegetated riparian areas through
the land development process. Although reforestation programs have not been established vegetative
plantings on public lands are undertaken in conjunction with watercourse improvement projects and
through stewardship programs such as Oshawa Alive..
12. Consideration of stringent environmental safeguards is recommended at Highway 407 crossings of the
East and West Branches of Oshawa Creek.

This recommendation has continued to be carried out through the review of Highway 407
development plans.
13. Monitoring by City forces should be continued to establish whether sediment and debris is input to the
Main Branch of Oshawa Creek from the primary City snow dump site at Adelaide Avenue.

The City of Oshawa continues to monitor sediment and debris input into Oshawa Creek. Under the
provisions of the Canadian Environmental Protection Act, Environment Canada has carried out an
extensive assessment of the environmental impacts of road salts. This assessment found that road
salts released from snow disposal areas may lead to significant impacts on freshwater ecosystem
plants and animals. It is recommended that the City continue to monitor this site and address public
concerns regarding its impacts on Oshawa Creek.
14. The City of Oshawa practice of acquiring valley lands as a condition of development approval should
continue.

This practice has continued.
15. New development drainage systems should continue to provide both major and minor systems of
drainage.

The City’s stormwater management guidelines for new developments require both a major and
minor system in which to convey stormwater flows. The major system, for flows that cannot be
conveyed via the storm sewer system, is comprised of road allowances and/or drainage easements
and stormwater
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management facilities within a new development. The minor system is comprised of the storm
sewer and foundation drain collector system within the road. The major and minor systems are
designed to convey stormwater to either a stormwater management facility, wherein water quantity
and/or quality controls are provided, or directly to a receiving watercourse. In areas where existing
soils conditions warrant, infiltration systems are required in order to infiltrate stormwater into the
ground in order to achieve a balanced water budget (pre-development) for the development area.
16. A major drainage system must be capable of conveying the larger of the 100 year design storm flow and
the Regional storm flow without flooding new development.

This principle is incorporated into development approvals.
17. The City should continue its policy that the major system should reduce the extent of existing flooding for
the larger of the 100-year or the Regional storm.

The City continues to review major overland flow routes through road reconstruction projects for
new developments and works. The City is also continuing to upgrade deficient stormsewer systems
through its annual capital works program.
18. The storm drainage system must be designed to reduce the extent of flooding in the existing areas,
wherever possible, and to prevent flooding of new development in all cases.

The City’s Storm Sewer Design Criteria ensures this policy.
19. The potential effect of new developments on increasing flooding must be assessed at the subwatershed
and storm water management plan levels.

Although subwatershed planning has not been undertaken, the City requires Stormwater
Management Plans as a requirement of development approval.
20. Channel straightening, lining, and enclosure of permanent watercourses should be discouraged.

The City and CLOCA encourage natural channel design and bioengineering for all stream projects.
21. In-stream stormwater management ponds should not be permitted on the primary watercourses of the
Oshawa Creek system.

In-stream stormwater management ponds are not permitted on the primary watercourses of the
Oshawa Creek system. Generally, stormwater facilities are required to be located outside of the
valley and floodplain associated with the primary watercourses. Both the City and the CLOCA
follow this practice.
22. The City of Oshawa Official Plan should be amended to add Environmental Management that would
outline the Stormwater Management objectives and process to be included in the development and
redevelopment of lands in the municipality.
23. The issue of stormwater management should be addressed in conjunction with major intensification
projects.
24. Reference to Stormwater Management should be added to the various subsections dealing with approvals
in order to ensure that this aspect is referenced in all approvals/reviews. The City’s existing Interim
Stormwater Management Guidelines should continue to apply.
25. Schedule “D” of the City of Oshawa’s Official Plan entitled Environmental Management should be
amended to reflect the new information developed in this study.
26. Subwatershed Plans/Stormwater Management Plans should be required for all Part II Plans.
27. An aquatic habitat protection plan is recommended for major development applications located
immediately adjacent to or upstream from known cold water fisheries stream sections.
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28. All plans of subdivision and condominium should be reviewed to ensure that the stormwater system
complies with the Subwatershed Study. Where there is no Subwatershed Study, the application should
prepare a Stormwater Management Plan as a part of the Draft Plan Submission.
29. As part of a plan of subdivision or condominium, the development plan should be reviewed to ensure that
the stormwater system complies with the Subwatershed Study. Where there is no Subwatershed Study,
the applicant should prepare a Stormwater Management Plan as part of the Development Plan
submission.
30. Site plans/development plans that implement zoning amendment decisions should be reviewed to ensure
that the proposed development/redevelopment complies with the Subwatershed Plan. Where there is no
Subwatershed Plan, the applicant should be required to prepare a Stormwater Management Plan as part
of the Development Plan submission that addresses the elements of the Subwatershed Study.
These recommendations were referred to the City of Oshawa’s Department of Development Services, Planning
Services Branch for consideration and implementation. The review of the “Environmental Management” sections
of the City of Oshawa’s Official Plan presently underway will be examining these and other recommendations.
31. The City of Oshawa’s current (1992) Interim Stormwater Quality Control Guidelines should be reviewed
and updated regularly.
32. The existing Watercourse Committee should undertake to prepare the design guidelines referred to above.
This Committee should continue to act as a co-ordinating committee for review of Stormwater
Management Plans and development applications.
33. The City of Oshawa should monitor closely the operations of stormwater facilities to evaluate the
operational problems and revise the design guidelines to address these issues as they arise.
34. The City of Oshawa Development Charges By-law should be reviewed to determine if the amount reserved
for Stormwater Management, as a result of new development and redevelopment, is sufficient.
35. A capital forecast of stormwater expenditures should be prepared as the basis for future capital budgeting.
36. The operational costs related to stormwater facility maintenance should be monitored as the basis for
future budgeting and design decisions.

Municipal long-range planning activities such as this study have obvious effects on the future
health of the watershed. The results of actioning a variety of recommendations from this report
have had a positive influence on the watershed’s health.
A number of recommendations have yet to be acted upon which would further assist in
improving the watershed’s health. It is recommended that the City of Oshawa be encouraged to
action these recommendations.
Groundwater Management Strategy Study - In 2000, the Regions of York, Peel, and
Durham, and the Toronto and Region, Credit Valley, Central Lake Ontario, Ganaraska Region,
Kawartha Region and Lake Simcoe Region Conservation Authorities initiated the first of a two
phase study aimed at developing a coordinated groundwater management strategy for the three
Regions.
The first phase of the workplan involved the compilation of existing information, the identification
of primary issues related to groundwater, the development of a data management methodology
and the planning of overall goals and objectives of the strategy.
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The Final Phase One Report (May, 2001) outlines the results of this work. A review of
groundwater issues was undertaken in each of the 40 watershed units in the study area, and the
findings provide a basis for recommending relative management priorities. Each watershed was
ranked in terms of priority for further groundwater action according to 1) the significance of
groundwater conditions; 2) the presence of stresses/threats; and 3) the significance of data gaps.
Seven out of the 40 watersheds ranked as having "high" overall priority for groundwater
management. One of these was the Oshawa Creek watershed. It should be noted that the shortage
of historical groundwater related analyses is reflected in the qualitative nature of the ranking of
this watershed. Beyond the groundwater related information presented in the Oshawa Creek
Watershed Study completed in 1995, no aquifer studies, groundwater models or water budget
analyses were identified.
A workplan for the development of a tri-Region groundwater management strategy has been
developed which includes detailed aquifer studies for this and other watersheds in the area. The
results of this tri-Region initiative will assist decision-makers in the Oshawa Creek watershed to
conserve and protect its significant groundwater resources.
Tree Cutting By-laws - Two of the municipalities within the Oshawa Creek watershed have
adopted municipal tree cutting by-laws covering a portion of their jurisdiction. The Municipality
of Clarington enacted its Woodlot Preservation By-law in 1997 and the Town of Whitby their
Tree Protection By-law in 2000. All municipalities within the Region of Durham have the ability
to enforce the Regional Tree Conservation By-law as set forth by the Regional Municipality of
Durham. The municipal by-laws are generally more focused and specific to their own
jurisdictions.
The tree cutting by-laws apply to woodlots (as defined in the Trees Act and by-laws) within their
jurisdiction, having a minimum size criterion of 0.2 hectares. These by-laws are intended to
protect and preserve woodlots by permitting selective tree cutting through good forestry
practices.
Topsoil Preservation/Site Alteration By-law - Two municipalities within the Oshawa Creek
watershed are in the process of preparing and/or adopting a Topsoil Preservation or a Site
Alteration By-law. The city of Oshawa has prepared a draft, for discussion, Topsoil
Preservation By-law. The Municipality of Clarington has prepared a draft Site Alteration Bylaw. All municipalities have the ability to enact and enforce such a by-law through the Topsoil
Preservation Act (R.S.O. 1990, c. T. 12, as amended).
The Topsoil Preservation Act allows municipalities to pass by-laws, which regulate the removal
of topsoil from any area or areas defined by the municipality. This Act further allows for the
issuance and /or refusal of permits as well as the requiring and prescribing of rehabilitation
standards to be undertaken on such sites.
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Municipal Park System - The City of Oshawa has numerous parks within the Oshawa Creek
watershed. These facilities vary in size and use, from local neighbourhood parks to larger more intensive
community and city parks. Three of these are within the Oshawa Creek valley system.
Lakeview Park - Located along the Lake Ontario
shoreline, this facility provides walking trails along the
shoreline, swimming, play areas, picnic areas and sport
fields. This park serves as the starting point of the City
of Oshawa’s trail system through the Oshawa Creek
valleylands. The Waterfront Trail has been included
within the park and provides a connection with the
valleyland trail system.

Rotary Park -Located within the valley along
the main branch of Oshawa Creek, this park
provides a large openspace within the
downtown area of the City of Oshawa.
Facilities include the valleyland trail, play
areas, and rest areas.
The park is
surrounded by urban development.

Valleyview
Gardens Located along the main
branch of Oshawa Creek,
south of Adelaide Avenue,
this area includes a
botanical garden, trails,
and rest areas. This area
also includes an arena
and baseball field. This
park currently marks the
northern limit of the
valleyland
trail
along
Oshawa Creek’s main
branch.
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Public Education Programs
Within the Oshawa Creek watershed residents receive information from both their regional and
local governments that is aimed to educate and influence behaviour. This public education also
assists in influencing the future health of the watershed.
Public education programs aimed at water use reduction, composting, litter clean-up, natural
areas protection, etc. work together to influence behaviour, highlight the consequences of
decisions and provide people with a sense of ownership of their local communities and
neighbourhoods.
5.1.3 Provincial Initiatives

There are presently several ongoing provincial initiatives that may influence the health of the
Oshawa Creek watershed. These include existing legislation as well as new initiatives including
the Oak Ridges Moraine Conservation Act, Brownfields Statute Law Amendment Act, review of
the Provincial Policy Statements under the Planning Act, and recommendations of Commissioner
O’Connor’s Walkerton Inquiry report.
Oak Ridges Moraine
During the preparation of this Watershed Plan, new legislation has been introduced regarding the
Oak Ridges Moraine. Bill 122 states that the Oak Ridges Moraine Conservation Act “is to allow
for the establishment of: (1) an Oak Ridges Moraine Conservation Plan; and (2) other provisions
to deal with transition issues, special provisions for prescribed lands, local official plan and bylaw conformity, conflict with existing planning documents, etc.” (MMAH, 2001).
According to this legislation, Durham Region is required to adopt official plan amendments to
implement the Plan within 12 months of the Plan coming into force.
The Plan is based upon three main policy elements, four land use designations, three
ecological/hydrological constraints, and specific policies for certain land uses.
The four land use designations are presented in the following map:
Natural Core Areas include large concentrations of key natural resources. This designation is the
most restrictive regarding future uses. There are no Natural Core Areas identified within
the Oshawa Creek watershed.
Natural Linkage Areas include wetlands, woodlands and rural areas that link Natural Core Areas
together and with the river valleys that extend north and south of the Moraine. In addition
to the limited uses permitted in Natural Core Areas, aggregate operations and wayside pits
are allowed where appropriate. Approximately 60% of the Oak Ridges Moraine area within
the Oshawa Creek Watershed is designated Natural Linkage Area.
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Countryside Areas include lands outside of the Natural Core and Natural Linkage Areas and
serve as a transition to the more ecologically and hydrologically sensitive portions of the
Moraine. The permitted uses would include those of the Natural Linkage Areas, as well as
small scale rural commercial and institutional uses, major recreation, minor infilling and
rounding out of hamlets and severances in non-agricultural areas. Approximately 40% of the
Oak Ridges Moraine area within the Oshawa Creek Watershed is designated Countryside
Area.
Settlement Areas include the existing built up urban areas that have been designated and approved
for a full range of urban uses on municipal services. Urban uses would be permitted in this
area provided they demonstrate maintenance of the ecological integrity of the Moraine.
There are no Settlement Areas within the Oshawa Creek watershed.
Permitted uses in each of the four designations require an evaluation of three key
ecological/hydrological constraints:
• Protection of significant Natural Heritage Features;
• Protection of Hydrologically Sensitive Features and requirements for water budgets, water
conservation plans and watershed plans; and
• Protection of significant Landform Conservation Areas.
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Additional development policies apply to specific uses including mineral aggregate operations,
major recreation (e.g. golf courses), and transportation infrastructure and utilities. These policies
will apply prior to expansion or establishment of new uses. Other policies ensure that proper
servicing and stormwater management studies will be undertaken prior to large-scale
development.
This new legislation will have an impact across the entire headwater region of the Oshawa Creek
watershed. These new planning related policies together with the development of a recreational
trail system along the Moraine and a provincial interest in the acquisition of sensitive lands may
positively influence the health of the entire watershed into the future.
Brownfields Statute Law Amendment Act
The purpose of this legislation is to encourage the revitalization of contaminated lands, also
referred to as "brownfields". The legislation promotes the cleanup of contaminated sites across
Ontario, which would help to protect surface and groundwater resources, improve soil and land
quality, help reduce urban sprawl and reduce the threats to human health and safety posed by
these contaminated sites.
The legislation establishes clear rules for the cleanup of brownfields, regulates standards for
contamination and requires mandatory environmental site assessment and cleanup, if required, to
prescribed standards where there is a land use change from industrial/commercial to
residential/parkland. This would ensure that site contamination is addressed prior to
redevelopment, which would protect human health and the natural environment.
This new legislation may have an impact within the older industrial regions of the Oshawa Creek
watershed and most particularly within the Montgomery Creek subwatershed. Cleanup and
redevelopment of these areas would improve the health of the watershed twofold, firstly through
the cleanup itself and secondly through reducing development pressure in greenfield areas.
Summary of Provincial Legislation
Existing provincial legislation also has a direct bearing on the future of the watershed. The
continued application of provincial standards in the areas of water use, drinking water, in-stream
works, land drainage, agricultural operations, septic system management, woodland management
future development and redevelopment of lands, and resource use will affect the influence of
human activities in the watershed.
A summary of pertinent provincial legislation is provided in the following table.
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Legislation
Aggregate
Resources Act

Agency
MNR

Conservation
Authorities Act

MNR

Drainage Act

OMAFRA,
municipality

Environmental
Assessment Act

MOE

Environmental
Protection Act

MOE

Fish and Wildlife
Conservation Act
Forestry Act

MNR

Lakes and Rivers
Improvement Act
Municipal Act

MNR

Nutrient
Management Act

OMAFRA

Ontario Water
Resources Act

MOE

Pesticides Act
Planning Act

MOE
MMAH

Top Soil
Preservation Act

OMAFRA

Policies/Guidelines
Urban Drainage
Design Guidelines

Agency
MNR,
MOE,
MMAH and
ACAO
MOE

Stormwater
Management
Practices, Planning
and Design Manual,
Natural Channel
Systems: An
Approach to
Management and
Design

MNR

MMAH

MNR

Description
Provides for management of aggregate resources, control and regulation of aggregate
operations, rehabilitation of land that has been excavated, and minimization of adverse
impacts to the environment of aggregate operations.
Establishes Conservation Authorities and provides each with the mandate to establish
and undertake in the area of jurisdiction, a program designed to further the conservation,
restoration, development and management of natural resources other than gas, coal, oil
and minerals.
Establishes the ability of Conservation Authorities to regulate Fill, Construction and
Alteration to Waterways.
Facilitates construction, operation and maintenance of rural drainage works.
Provides legal mechanism where riparian landowners can drain their lands and divide
the costs among themselves.
Requires enterprises or activities or proposals, plans or programs undertaken by Ontario,
a public body, a municipality or designated major commercial or business enterprises to
prepare an environmental assessment including an evaluation of advantages and
disadvantages to the environment of the undertaking, the alternative methods of carrying
out the undertaking and the alternatives to the undertaking.
Provides protection and conservation for the natural environment. Forbids discharge of
any contaminant to the environment in amounts exceeding regulations.
Requires spills of pollutants be reported and cleaned up promptly.
Regulates remediation of contaminated sites.
Regulates Hunting and Trapping activities in Ontario.
Defines “specially protected species”.
Permits the Minister to enter into agreements with owners of land suitable for forestry
purposes to provide for the management or improvement of the land.
Permits the council of any county or municipality separated from the county for municipal
purposes to pass by-laws consistent with good forestry practices including restricting and
regulating the destruction of trees by cutting, burning or other means in woodlands of the
size specified in the by-law.
Ensures that in stream works do not adversely affect water quality or cause erosion and
siltation.
Grants municipalities the power to pass by-laws that prohibit the injuring or fouling of
drains and sewer connections.
Establishes province wide standards for the management of materials containing
nutrients and sets out requirements and responsibilities for farmers, municipalities and
others in the business of managing nutrients
Requires the preparation and use of Nutrient Management Plans and Nutrient
Management Strategies
Permits regulation of water supply and monitoring of all surface and ground water.
Regulates sewage disposal and controls water pollution.
Sets standards for construction and operation of waste facilities.
Requires the issuance of a permit for the taking in excess of 50,000 litres per day from a
ground or surface source of supply.
Sets construction standards and record submission requirements for water wells.
Requires that individuals constructing water wells are licensed for such activity.
Regulates the use of chemicals for the destruction of plant and animal pests.
Guides municipal planning activities. Provides provincial planning policy statements
which municipalities have regard to in local planning.
Permits by-laws to be passed by the councils of municipalities to regulate or prohibit the
removal of topsoil in the municipality or in any area or areas thereof defined in the bylaw.
Description
Major and minor urban drainage systems are studied. The principles of major and minor
systems, system components, hydrology, hydraulics, modeling, and information
requirements are explained and guidelines for urban developers are provided.
Provides guidelines for design requirements/standards for best management practices
for facilities for providing water quality. Addresses maintenance and operation of these
facilities.
For natural channel systems, management and planning considerations, conceptual
basis for channel systems, design principles, stream evaluation and classification
procedure, design approach, implementation and conclusions are all examined. The
methods encourage an ecosystem-based approach.
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5.1.4 Federal Initiatives

The Federal government implements programs focussing on Oshawa Harbour and fish habitat
that also may have an influence on the future health of the watershed.
Oshawa Harbour Pollution Prevention
The federal government through Environment Canada has undertaken studies regarding the
Oshawa Harbour. These studies were initiated as a result of concerns regarding the quality of
the sediment that was dredged from the Harbour to permit navigation for boating traffic. These
studies began in 1999 and included a detailed assessment of the sediment inputs to the Harbour.
These studies were undertaken using a watershed approach.
The Oshawa Harbour Pollution Prevention study (Environment Canada, 2000) examined the
concentrations of various chemicals in the surface water and sediments found within the
Montgomery and Oshawa Creeks. This study was based on chemical analyses. Comparisons
with levels set out in Ministry of the Environment Guidelines, concluded that Montgomery Creek
is the major source of pollutants in the Harbour and additionally two out of the 18 sites examined
on the Oshawa Creek were impaired. Both of these sites are located in Oshawa Harbour and
have high levels of cadmium, chromium, copper, lead, nickel, phosphorus, zinc and total
polycyclic aromatic hydrocarbons.
The Oshawa Creek Sediment Monitoring Program (ongoing) has been initiated to determine nonpoint source sediment concentrations in the Oshawa Creek at 9 stations throughout the watershed
during storm events. Sediment concentrations were sampled at each site after a rain event in
excess of 5mm. Each site was designated as natural, agricultural, or urban. Sediment
concentrations were compared among the different land uses in order to identify potential nonpoint sources. Sediment concentrations will be compared to recommended levels for fisheries
and biota.
In the results of the study it is anticipated that the analyses will reveal where sediment
concentrations reach potentially harmful levels to fish, as well as the land use practices that
appear to be the source of the sediment.
The recommendations of these studies will aim at achieving long-term water quality
improvements in the watershed.
Federal Fisheries Act
The federal government also has a direct impact on the future health of the watershed through its
application of the Federal Fisheries Act.
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A number of sections of the federal Fisheries Act apply to projects undertaken in lakes, rivers
and streams and lands in close proximity to watercourses. Section 35 of the Act states that no
one may carry out work that harmfully alters, disrupts or destroys fish habitat, unless authorized
by the Minister of Fisheries and Oceans Canada. No one may deposit a harmful substance in
water frequented by fish (Section 36).
Through agreement with the Department of Fisheries and Oceans, the Central Lake Ontario
Conservation Authority reviews development proposals to ensure that development in proximity
to the Oshawa Creek complies with Section 35 and the legislation’s guiding principle of “no net
loss” of fish habitat. Fish habitat is defined in the Fisheries Act as: “spawning grounds and
nursery, rearing, food supply, and migration areas on which fish depend directly or indirectly in
order to carry out their life processes.” Fish habitat includes those physical, chemical and
biological attributes of the environment (e.g. substrate type and structure, aquatic macrophytes,
water depth, water velocity, water temperature, dissolved oxygen, riparian vegetation, etc.) that
are required by fish to carry out their life processes (e.g. spawning, nursery, rearing, feeding,
overwintering, migration).
5.1.5 Conservation Authority Initiatives

The Central Lake Ontario Conservation Authority (CLOCA) also has an influence on the future
health of the watershed through the operation of various programs including plan input and
review, Fill, Construction and Alteration to Waterways regulations, Aquatic Resource
Management planning, and Conservation Area operations.
Plan Input and Review
The Central Lake Ontario Conservation Authority provides comments to municipalities on a wide
range of planning applications from major undertakings of the municipality such as Official Plan
policies, to very localized and minor applications, such as requests for Minor Variances.
When providing comments on these matters, the objective of CLOCA’s Plan Review Program is
to promote the preservation, enhancement and management of the watershed’s natural resources.
The proximity and character of any natural hazards in relation to a proposed development is
examined. The intent is to ensure new development will not result in a greater exposure of
watershed residents to the potential physical and/or financial consequences of natural hazards
and/or further aggravate or create natural hazards in other areas of the watershed.
The Authority has a formal plan review agreement through a Memorandum of Understanding
with the Region of Durham, to comment on a number of planning matters that were formerly
(pre-1996) reviewed by the province and/or considered to be of provincial interest. CLOCA has
a formal plan review agreement with the Ministry of Municipal Affairs & Housing (MMAH),
that delegates to CLOCA the responsibility for providing the Provincial One-Window plan
review comments on Natural Hazard issues in plan review matters.
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When reviewing planning proposals CLOCA coordinates other development related approvals
that may be necessary under its own Regulation (Ont. Reg. 145/90) and/or the Canada Fisheries
Act, in an effort to streamline the approval process wherever possible.
The ‘areas of interest in plan review’ can generally be considered under the following headings:
• Control of flooding
• Water quality
• Groundwater
• Erosion and slope and soil instabilities
• Natural heritage
Regulations
Section 28 Regulations of the Conservation Authorities Act are considered one of the most
important elements in the Province of Ontario’s approach to flood hazard management. This
approach places emphasis on preventing incompatible land uses within hazard lands to minimize
loss of life, property damage and social disruption resulting from flood events.
CLOCA is responsible for the administration of Fill, Construction and Alteration to Waterways
regulations, as defined in Ontario Regulation 145/90 and subject to the provisions of the
Conservation Authorities Act. These regulations necessitate approval for the placement of fill
(including site grading) within scheduled areas, construction within the Regulatory flood plain of
any watercourse, and alteration of, or interference with, any watercourse.
The administration of the regulation requires CLOCA to evaluate applications to place fill,
construct or alter waterways, consistent with its mandate and objectives. In particular:
• prevent loss of life during a flood event
• minimize property damage and social disruption
• reduce public and private expenditure for emergency operation, evacuation and
restoration
• regulate works and development which may reduce riverine channel capacities to pass
flood flows resulting in increased flood levels and creating potential danger to upstream
and/or downstream landowners
• control the filling and/or drainage of natural storage areas, such as wetlands
• minimize pollution of water bodies from waste discharge and sedimentation
• ensure conservation of land
• control soil erosion and sedimentation associated with development activities
• control development on unstable slopes
• control pollution and degradation of existing and potential aquifers and aquifer recharge
areas
CLOCA may permit in writing, any of the regulated activities, if the site and method of the
activity will not affect the control of flooding, pollution, or the conservation of land.
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Conservation Areas
CLOCA owns three properties within the Oshawa Creek watershed.

Oshawa Valleylands Conservation Area
Oshawa Valleylands Conservation Area is
a 61-hectare property located within the
lower Oshawa Creek valley. These lands
are leased to the City of Oshawa for the
maintenance of the valley trail system and
are the location of CLOCA’s office.

Cedar Valley Conservation Area
The Conservation Area is located at
the confluence of the west and east
branches of the Oshawa Creek.
This 41-hectare property is primarily
valleyland with some tablelands
located in the northern portions. An
agreement between the City of
Oshawa and CLOCA states that the
City will manage these lands;
arrangements
are
currently
underway to action this agreement.

Purple Woods Conservation Area
This Conservation Area is located in the
headwaters of Oshawa Creek on the
southeast corner of Simcoe Street and
Coates Road and encompasses 17
hectares. This property is operated as a
sugar bush and is the site of CLOCA’s
annual Maple Syrup Demonstration
program each spring.
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Aquatic Resources Management Plan
CLOCA is in the process of finalizing an Aquatic Resource Management Plan for the Oshawa
Creek watershed. Through this project, an understanding of the fish communities, biological
water quality and the physical conditions of the watershed affecting these aquatic resources has
been gained.
The Oshawa Creek contains populations of brook, brown and rainbow trout, chinook salmon and
smallmouth bass as well as a variety of coldwater and warmwater minnow species.
The initial results of this study indicate that there are concerns regarding water quality as it relates
to organic and nutrient enrichment in the northern watershed and impaired water quality south of
Highway 401. The entire Montgomery Creek is contaminated.
Also of concern is the trend of warming temperatures in the middle and lower reaches of the
creek.
Additionally, there are 15 permanent barriers that have been constructed on the creek. These
structures pose an impediment to the spawning runs of fish in the creek system. In some cases,
allowing fish passage would be of benefit to the species found downstream and upstream of these
barriers and recommendations have been made as to how this could best be accomplished.
This project has provided a better understanding of the aquatic resources in the system, and
therefore may lead to better management of these resources in the long term.
5.1.6 Stewardship Activities

There are many agencies based federally, provincially, regionally and locally that are working to
improve the future health of the Oshawa Creek watershed. The works of these agencies are
discussed in the following.
CLOCA undertook a review of stewardship programs offered by other agencies in Durham
Region in 2000. This review summarized current land stewardship activities and made
recommendations for a potential future program. It also identified the following agencies as key
providers of the majority of essential stewardship programs, services and information to
landowners within Durham Region.
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Organization
Aggregate Producers Association of Ontario
Christian Farmers Federation of Ontario
Ducks Unlimited
Durham L and Stewardship Council
Environment Canada
Friends of Second Marsh
Ontario Cattlemen's Association
Ontario Farm Environmental Coalition
Ontario Federation of Agriculture
Ontario Federation of Anglers and Hunters
Ontario Forestry Association
Ontario Ministry of Agriculture, Food and Rural Affairs
Ontario Ministry of Natural Resources
Ontario Soil and Crop Improvement Association
Ontario Woodlot Association
Wildlife Habitat Canada

Primary Focus
Aggregate Resources
Agriculture
Fish and Wildlife
Wetlands and Water
Forestry
Wetlands and Water
Agriculture
Agriculture
Agriculture
Fish and Wildlife, Forestry
Forestry
Agriculture
Fish and Wildlife, Forestry
Agriculture
Forestry
Fish and Wildlife

This report also summarized stewardship activities as follows:
1. There is good availability and delivery of agricultural stewardship services. Availability of
services to other resource groups is also high, but delivery and marketing of existing
stewardship services is lacking within our Region.
2. A significant number of rural non-farm landowners are not benefiting from the extensive
network of stewardship services available to them. It appears that owners of land between 5
and 50 acres do not participate in the development of stewardship plans to the same extent as
owners of larger parcels.
3. Urban land stewardship is largely under-represented with the existing level of services
available.
5.1.7 Other Trends Affecting the Watershed

Increased Recreational Demands
Trends show that as populations increase within an area, the demand for many services also
increases. One that has the potential to influence watershed health is the demand placed upon
natural resources to accommodate provision of recreational uses.
The watershed presently provides a variety of natural resource based recreational opportunities.
It is assumed that as the demand for these recreational opportunities increases proposals for
additional facilities such as golf courses and linking trails will likely be considered. In order to
protect watershed health the accommodation of these uses will need to respect the existing natural
heritage features and protect the functions of the watersheds natural systems.
Additional Demand for Water Resources
As the watershed continues to urbanize and population increases, the demand for water will
increase. Although Lake Ontario water can satisfy a portion of the water demand, an increased
demand on surface and groundwater in portions of the watershed is anticipated.

138

Oshawa Creek Watershed Management Plan

Stresses On Natural Systems Due To Climate Change
As discussed in the reporting of existing conditions, climate change could have a major influence
on the Oshawa Creek watershed. Environment Canada has predicted that impacts due to climate
change over the next century will include:
stress on the forest community
new vegetation species and wildlife may move into the area
less stream baseflow due to lower water table levels
fewer permanently flowing tributaries
stream temperature warming
stress on coldwater dependant aquatic species
more intense runoff events
increased erosion of the watercourses
wetlands will be stressed by a change in precipitation and a lowering of the water table
S
S
S
S
S
S
S
S
S

The uncertain impacts of climate change are difficult to predict, and even harder to influence, but
nonetheless must be considered.
Land Management Practices
The summary of existing conditions states that Oshawa Creek watershed is presently experiencing
stress. Some land management practices appear to have minimal effect when viewed at the
individual property level however, these impacts combined have a cumulative negative effect on
the health of the watershed system.
Management practices that can be a concern that have been noted in this watershed are discussed
in further detail below.
Dam operation and maintenance

Encroachment on wetlands
Introductions of non-native
species
Livestock access to
watercourse
Loss of forest cover

Loss of natural corridors
Loss of riparian vegetation

Maintenance of private septic
systems
Residential and Agricultural
pollutants

Water takings /excessive water
use
Watercourse alterations and
rerouted overland drainage

Maintenance and opening practices may lead to sediment flushes downstream. If excessive
sedimentation occurs following the spawning period, fish eggs may be buried and will
suffocate. Habitat areas for aquatic invertebrates can be harmed, and stream erosion and
deposition processes can be altered.
Wetlands play a vital role in the watershed by improving water quality and quantity and
providing wildlife habitat. Intrusions into this habitat reduce those functions.
Non-native species of plants (e.g. purple loofstrife) and wildlife (goldfish) compete with and
may displace native species.
Livestock trample stream banks and defecate in the water contributing to water quality pollution,
stream bank erosion and fisheries habitat degradation.
Inadequate cover adversely affects water quality, wildlife habitat and biological diversity. Tree
removal can increase the volume of run off. A lack of hedgerows, windbreaks and forested
riparian areas can result in loss of wildlife habitat and increase soil erosion and sedimentation.
Isolation of natural habitat areas restricts the movement and dispersal of plant species and
wildlife.
A vegetated riparian area provides cover, soil stability and filtering of sediments to improve
water quality. A lack of overhead cover exposes the stream to an increased amount of direct
sunlight that results in higher water temperatures.
Many residences are serviced by septic systems. If these systems are not properly maintained
they can contribute to ground and surface water pollution.
Inappropriate or excessive application of chemicals, fertilizers, pesticides, and herbicides
concentrate nutrients and increase the potential for surface water contamination. Chemical
spills and the deliberate dumping of household chemicals into storm drains within the watershed
result in degraded water quality.
Reduced base flows in watercourses can have a negative impact on aquatic habitat and
downstream water users.
These practices can lead to streambank erosion. Where banks have become eroded, public and
private lands are degraded, and the stream receives an increased sediment load.
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5.1.8 Summary of the Watershed Future

In the summary of existing conditions it was noted that the issues of concern in the watershed
include water quality, warming stream temperatures, loss of habitat and corridors, and flooding.
Additional concerns may come as a result of natural and human trends that may directly or
indirectly affect the future health of the watershed including:
• increased recreational demands
• cumulative effects of land management practices
• additional demand for water resources
• stresses on natural systems due to climate change
Action has been, and is continuing to be undertaken to protect and improve the watershed’s
health. Governments at all levels, agencies, residents and visitors are showing an interest in
taking steps to protect and improve the natural heritage components of our environment and to
reduce or eliminate the negative impacts of human related activities including:
•
•
•
•

Oshawa Creek Watershed Study
Groundwater Management Strategy Study
Oshawa Harbour Pollution Prevention Study
Stewardship Activities

We can also see that development within the watershed will continue and pressures for the use of
the watershed’s natural resources will increase. Programs that will assist in protecting watershed
health into the future include:
• municipal land use and infrastructure planning
• municipal park system and conservation areas
• tree cutting by-laws
• topsoil preservation/site alteration by-laws
• public education programs
• federal and provincial legislation
• CLOCA plan input, review and regulations
With these opportunities, threats, and influences in mind, we will now examine what a healthy
watershed should be.
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5.2

A HEALTHY WATERSHED

A healthy watershed is resilient.
The following section provides an explanation of this principle and an examination of what a
healthy watershed would be from the perspective of people, land and life.
5.2.1 Principles

Pre-settlement landscapes were composed of large expanses of natural cover including forest,
grassland, and wetland. These patches were woven together in a seamless fabric of wilderness,
covering all of the land we inhabit today. The size and diversity of this wilderness gave the
landscape an incredible ability to withstand and absorb great events of natural disturbance.
Thousands of hectares of natural cover could be destroyed through natural disasters without
altering the essential functions of the system. Ecosystems were resilient. Unfortunately, this is not
the case today.
The remnants of natural landscape that we are in care of today are a much-reduced version of the
original system. Many of our natural areas are still in good health but are much more vulnerable
to the effects of both natural and human-made disturbance. Small disturbances can have
devastating effects within a watershed that has been damaged over a long period of time. The
resiliency of our ecosystems has been compromised. Without the vast reserves of wilderness, the
integrity and function of our existing natural areas must be considered carefully. It is not possible
to recreate the immense wilderness of times past, so prudent management of our assets is
essential.
A contemporary approach to watershed management is to conserve and protect it for all of its
many uses and values. This approach includes the interactions between people, land and life.
5.2.2 Watershed Wide Health

Health is often evaluated on a watershed scale, as watersheds are considered to be the base units
of an ecosystem. When all of the complex components and processes of an ecosystem are
considered together, the common link among them is water. A water-shed represents an area of
land that is tied to one particular watercourse. In its simplest form, people, land and life all
depend upon water – clean water.
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People Are Healthy When:
•
Development is properly located, to ensure that human safety is not affected as a result of
flooding and erosion;
•
Pollutants are reduced or eliminated at their source, rather than being treated once they
contaminate the water;
•
There are enough natural areas to provide quality living and recreation opportunities; and
•
They know they are leaving the legacy of a healthy watershed for their children’s children.
The Land is Healthy When:
•
Water use does not exceed the system’s ability to naturally replenish it in quality and quantity;
•
The hydrologic, or water cycle, is self-sustaining;
•
Important land features such as the Lake Iroquois Shoreline and the Oak Ridges Moraine can
be protected;
•
Surface water flows freely and uncontaminated through naturally vegetated valleys;
•
The amount of water coursing through the watershed does not exceed its capacity for stable
flow.
Life in the Watershed is Healthy When:
•
The community of aquatic creatures are abundant and representative of uncontaminated
water;
•
Forests, wetlands, and grasslands are well represented and well distributed throughout their
natural ranges;
•
The effects of climate change can be absorbed by a large, and continuous natural heritage
system;
•
The groundwater stores are clean and ample to ensure the health and viability of all that
depend upon them;
•
Special areas such as Environmentally Sensitive Area’s and Areas of Natural and Scientific
Interest are protected; and
•
The network of wildlife habitats is strong and diverse, throughout the entire watershed.
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5.3

WHAT NEEDS TO BE DONE

In order to rehabilitate an ailing watershed, such that it would be resilient to change, three things
must be done:
S

S

S

PROTECT WHAT IS GOOD
We must protect the critical parts and processes of the natural system.
FIX WHAT IS BAD
We must restore and enhance what is degraded within the natural system.
MAINTAIN IT INTO THE FUTURE
We must be diligent in taking care of the natural system over time.

The following sections will outline how each of these three tasks can be achieved.
5.3.1 Identifying Valued Features and Functions

The Oshawa Creek watershed has been affected in the past and present by human-related
development and its consequences. Cumulative effects have weakened the resiliency of the
watershed’s natural systems. The first step in regaining the health of the watershed is simple:
protect the existing valued features and processes.
Existing valued features represent all of the parts and processes in a watershed that function
together to create the foundation of a “system”. In section 5.2, the health of the environment was
discussed broadly in terms of ecosystems, and more locally in terms of watersheds. Within the
Oshawa Creek watershed, health can be further discussed at a more descriptive level, specifically
in terms of a “natural heritage system”.
A complete natural heritage system provides the resiliency of health essential to any watershed,
and it is the foundation from which a healthy future can be built. The “system” approach to
managing watersheds incorporates principles of sound science.
Figure 26 represents the existing components of the natural heritage system within the Oshawa
Creek watershed. The existing valued features are the framework of the natural heritage system.
As the framework of existing valued features is built upon through restoration and enhancement
projects, a complete natural heritage system is created. To better understand the existing valued
features as presented in Figure 26, they will be discussed on a subwatershed basis.
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Montgomery Creek Subwatershed
The Montgomery Creek subwatershed is the smallest of the subwatersheds and likewise has the
smallest portion of the natural heritage system. Intensive uses such as residential areas and
industrial lands exert the greatest influence on the character of this subwatershed. The Creek is
highly polluted.
Montgomery Creek flows southeast to Oshawa Harbour through a narrow, urban influenced
valley. The vegetated portions of this valley comprise the valued subwatershed features. Wellestablished riparian vegetation 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.
Main Branch Subwatershed
The Main Branch subwatershed is centred along the single main channel of the Oshawa Creek.
This 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. The Main Branch portion of the natural heritage system is linear in character, and
closely follows the pattern of the creek. The valued subwatershed features are the riparian zone
of the creek, and the large forested areas at both the north and south ends.
Vegetation along the creek length is intermittent, thus the value of the riparian area as a natural
corridor presently varies from good to poor. The riparian area in the top third of the
subwatershed provides a landscape level corridor for the system that directly connects into the
southernmost core habitat of the watershed. The riparian area in the bottom third of the
subwatershed provides a local corridor for wildlife movement, and is augmented by the additional
forested areas of the Oshawa Valleylands Conservation Area. Between these two valuable
corridors, the riparian vegetation is much less consistent. The function of these areas alternates
from local corridor down to linkage, but nevertheless they provide essential services to the
system as a whole.
Goodman Creek Subwatershed
Goodman Creek is a small tributary of Oshawa Creek, and its subwatershed falls within the
urban boundary on the landscape. The predominant land uses are residential and commercial, but
there is also a significant natural environment component to the subwatershed.
The existing valued features within the Goodman Creek subwatershed are concentrated in the
north end, centred on the creek and headwater wetlands. Although there are large individual
natural components, the distribution of the features is quite poor. The areas of riparian cover in
the southern half of the subwatershed are scattered along the creek valley. These areas each
contribute what they can to provide shade and food for the aquatic community, but their ability to
function cohesively is presently limited.
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The vegetated sections of Goodman Creek function to enhance water quality and to provide a
local corridor for urban and semi-urban species. This corridor connects to a valuable mosaic of
natural features that combine to form a core wildlife habitat in the headwaters. This area is one of
only two core habitats within the urban limits of the watershed.
In addition to the features within the subwatershed, one of the natural heritage features extends
out of the Goodman Creek boundary, westward along the Lake Iroquois Shoreline. This
landscape corridor is an important connection between the Oshawa Creek watershed and the
Pringle Creek watershed. In fact, the entire Lake Iroquois feature across the width of the
CLOCA jurisdiction serves an invaluable function towards landscape connectivity and stability.
Vegetation maps of CLOCA’s jurisdiction clearly show the strength of this east-west band of
natural heritage features.
The valued features within the Goodman Creek subwatershed are not evenly distributed, and are
exposed to a significant amount of stress from the intensive land uses within the subwatershed.
The diversity, complexity, and quality of the existing features is greater than would be expected
for a watershed of its size and location.
WS Subwatershed
The WS subwatershed is located largely north of the urban boundary, and is dominated by
agricultural land uses. The Oshawa Creek begins to branch at this point in the watershed, and
consequently the subwatersheds begin to broaden as well.
The natural heritage features within the WS subwatershed reflect the branching nature of the
watercourses flowing through it; the features are no longer confined to narrow bands along the
main watercourse. The valued features within this subwatershed are not optimally distributed.
The majority are concentrated in the southwest. This includes the landscape corridor along the
west branch of Oshawa Creek, the core area in the south, and the wetlands concentrated on the
Lake Iroquois Beach.
The riparian vegetation along the west branch of Oshawa Creek is the main component of the
landscape corridor feature. This corridor is a critical link between the portions of the natural
heritage system arising on the Oak Ridges Moraine and the important features already discussed
in the southern subwatersheds. Moreover, the corridor serves to connect the two core areas
within the urban boundary, and provide movement opportunities to and from the tableland forest
features of the subwatershed. In addition to corridor functions, the riparian vegetation throughout
the subwatershed provides shade and filters water entering the creek, which helps to maintain the
quality of the coolwater fishery.
The core area in the south is one of the largest and most important within the entire watershed.
The shape, composition, and connection to other features make it a highly valued feature of the
landscape. The core area functions to provide a measure of insurance for other natural areas and
assists in compensating for the fragmented nature of the habitats around it.
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ES Subwatershed
The ES subwatershed represents part of the drainage area of the east branch of Oshawa Creek.
The predominant land use is agriculture with more intensive residential land uses at the southern
end of the subwatershed.
Although the branches of the Oshawa Creek are distributed evenly across the subwatershed, the
valued features in this section are centred around the east branch. These features include the
riparian vegetation along the creek, and the groundwater features below the land surface. They
intersect with part of the core area described in the WS subwatershed.
The riparian vegetation along the Oshawa Creek tributaries, and the east branch in particular,
serves numerous vital functions for the watershed. The continuous vegetation regions act as a
landscape corridor that connects the natural heritage system on the Oak Ridges Moraine to the
core habitats and corridor system in the south. This particular section of the landscape corridor
system is the keystone link for the watershed. Without it, the overall watershed function would be
significantly diminished. In addition to corridor functions, the riparian vegetation is integral in
maintaining the characteristics of the coolwater fishery.
The ES subwatershed is an intermediate zone between the least stressed part of the system in the
north, and the most pressured part of the system in the south. Change within this area could
sever the corridor connection between the north and the south and affect the overall resiliency of
the system.
WN Subwatershed
The WN subwatershed contains the western headwater tributaries of Oshawa Creek, most of
which originate upon the Oak Ridges Moraine. The subwatershed is almost exclusively
characterized by agricultural land uses interspersed with small settlement areas. The landscape
has retained many of its original characteristics although the natural areas have become
fragmented.
The natural heritage features within this subwatershed are closely associated with the creek valley
system and the large tableland woodlots between them. The valued features function to connect
the core areas at the north end of the subwatershed to the corridor system in the lower
subwatersheds. The natural heritage system maintains continuity for the entire watershed by
connecting the largest and least disturbed habitats of the north to the more stressed parts of the
system in the south. This continuity contributes to watershed health by providing resiliency.
Provided the habitat connections are maintained the healthy portions will mitigate negative
impacts on the stressed areas.
Of the numerous valued features within the WN subwatershed the most prominent is the
vegetated riparian zone that contributes significantly to overall forest cover within the watershed,
while providing an essential corridor system for wildlife movement. In addition to the terrestrial
benefits of this feature, the riparian vegetation is indispensable to the aquatic community.
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In addition to the linear, vegetated valley features there are a number of large tableland woodlots
and early success ional areas. These areas augment the total habitat available to wildlife as well as
contributing to the overall natural watershed cover. Some of the large tableland forests function
as core areas for wildlife. Two core areas exist in the north of this subwatershed on the Oak
Ridges Moraine.
The northern half of the subwatershed is located on the Oak Ridges Moraine. Not only is the
Oak Ridges Moraine the source for many of the coldwater tributaries originating from it, but also
is a primary contributor to the maintenance of the coniferous and deciduous swamps in the
subwatershed. These swamps provide specialized habitat for wildlife, and are valuable
components of a diverse and healthy landscape.
EN Subwatershed
The EN subwatershed contains the largest portion of the natural heritage system and has more
natural areas than any other subwatershed of Oshawa Creek. The predominant land use is
agriculture. The northern half of the subwatershed is located on the Oak Ridges Moraine.
The existing valued features within this subwatershed are extensive and well distributed. Almost
all of the creek valleys form part of the features, and half of all the core areas within the
watershed occur here. The connectivity within this subwatershed is strong, and the network of
valued features provides a solid support function to the other subwatersheds.
The valued features within this subwatershed function together cohesively. The four core areas
are the productivity centres of the system. Together, they are the best examples of near-pristine
conditions within the Oshawa Creek watershed. The core areas are not only invaluable for
wildlife, but collectively represent an expanse of forested land that contributes significantly to the
health of the landscape. The forests absorb disturbance, filter contaminants, provide habitat,
contribute to water cycle stability, reduce greenhouse gases, and protect the complex ecological
interactions within the soil..
Connecting the core areas are a series of corridors that vary in scale from landscape to linkage.
These corridors are the lifelines of the natural heritage system facilitating dispersal of the
watershed’s natural resources. The vegetation within these valley corridors offers security for
wildlife movement, provides shade and food production for wildlife and the aquatic community,
maintains water quality by filtering overland water flow, and stabilizes the valley slopes. All of
these functions are vital to the health of the natural heritage system, and to the maintenance of the
coldwater fishery.
The Oak Ridges Moraine influences over half of the subwatershed by providing a groundwater
resource for the tributaries and wetlands of the subwatershed. There are a number of large, high
quality wetlands within the EN subwatershed. Some of the wetlands are key components of the
core areas discussed previously. These wetlands are valued features because they are the
remnants of a once abundant landscape feature. They are unique natural areas that contribute
greatly to health and biodiversity.
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5.3.2. Protection

There are a variety of means available to ensure the protection of valued features. These include
land use planning, natural hazards planning, infrastructure planning, landowner awareness and
land acquisition.
Each approach is detailed in the following:
Land Use Planning
Land use change will have the greatest impact on the future health of the watershed. The
watershed has reached a point where approximately 15% of its land base is in impervious uses.
Environment Canada Guidelines suggest that this is the threshold that should not be exceeded in
urban watersheds in order to maintain water quality and quantity and leave biodiversity
unimpaired. Large areas are already designated to allow for additional urban uses (Figure 25)
that will increase this percentage well over the threshold. Through long term planning exercises
such as Official Plan reviews, consideration is required regarding the impacts of exceeding this
threshold.
Throughout the watershed policies applied to new development must reflect the need for
protection of the existing valued features as identified.
In the discussion of Municipal Land Use Planning, it has been identified that the Region of
Durham’s Official Plan provides the overall planning direction within the Region. These Official
Plan policies along with the Official Plans of the City of Oshawa, the Municipality of Clarington,
the Town of Whitby and the Township of Scugog will guide the future of development within the
watershed.
The Official Plans of the area municipalities were reviewed in order to identify where policies did
not adequately reflect the goal of protecting existing valued features.
Areas where additional and/or new policies are required to achieve this protection are discussed
on a municipal basis. Further, areas identified as providing important groundwater functions
cross all municipalities and a discussion of the protection of these groundwater functions is
included.
The Township of Scugog - A small portion of the headwaters of the WN Subwatershed falls
within the jurisdiction of the Township of Scugog, all of which are located on the Oak Ridges
Moraine. Present policies (i.e., Oak Ridges Moraine Policy Area designation) appear to provide
for protection of identified valued features and functions.
The Town of Whitby - The western portion of the WN and a small portion of the WS
subwatershed fall within the jurisdiction of the Town of Whitby. Whitby’s Official Plan
indicates the majority of the existing valued features are “Hazard Land” and “Environmentally
Sensitive Areas”. This includes the watercourses as well as the identified local corridor and
linkages within the valley. The Official
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Plan states that the Environmentally Sensitive Areas shall be retained wherever possible in a
natural state. Prior to consideration of any development application within these areas an
Environmental Impact Study would be required in which a detailed site assessment would
determine the location and extent of those areas which would be preserved. An Environmental
Impact Study should contain consideration of the existing valued features as identified.
A linkage has been identified in Concession VII, connecting the “Mature Woodland” to the
valley system. A watershed corridor extends from the watershed boundary immediately north of
Taunton Road to open space and hazard land in the Pringle Creek watershed to the west. These
connections presently cross land designated as “Agriculture”. Uses that are allowed under this
designation do not deter the use of this land as a corridor presently, or the long-term goal of
corridor restoration in this area. However, if the designation were to be amended to one that
would preclude corridor use and/or corridor restoration, provision of a corridor should be
required as a condition of the amendment.
Immediately east of the Hamlet of Myrtle Station, there is a large parcel of early regeneration
habitat identified. Portions of this habitat are presently designated “Hazard Land” while the
remainder is designated “Agriculture”, in addition these lands are indicated as “Oak Ridges
Moraine” under Environmental Management policies. Uses that are allowed do not deter the use
of this land as wildlife habitat. However, if the designation were to be amended to allow further
development, an Environmental Impact Study should be required in which a detailed site
assessment would determine the location and extent of those areas which would be preserved.
An Environmental Impact Study should contain consideration of the wildlife habitat features as
identified.
The Municipality of Clarington - The eastern portion of the EN subwatershed falls within the
jurisdiction of the Municipality of Clarington. Clarington’s Official Plan has recently been
updated and provides policies that protect the majority of the features identified. The natural
heritage system is dominated by the Enfield Wetland Complex, which is designated as
“Environmental Protection”.
Two core habitat areas have been identified that are associated with this complex, both of which
provide interior habitat. Although based in part on the wetland habitat, these core areas also
cover adjacent lands that provide a variety of forest cover and early regeneration habitat. These
lands are presently designated “Oak Ridges Moraine”. Uses that are allowed do not deter the
use of this land as wildlife habitat. However, if the designation were to be amended to allow
further development an Environmental Impact Study should be required as provided through
policy 4.3.7 (features and land characteristics presently not identified on Map C). This
Environmental Impact Study should contain consideration of the wildlife habitat features as
identified.
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Linkages have also been identified along the tributary between the core areas. Watershed
corridors have been identified eastward to the Bowmanville Creek watershed. These linkages
and corridors cross land designated as “Oak Ridges Moraine” and “Prime Agricultural Area”.
Uses that are allowed under this designation do not deter the use of this land as a corridor
presently, or the long-term goal of corridor restoration in this area. However, if the designation
were to be amended to one that would preclude corridor use and/or corridor restoration,
provision of a corridor should be required as a condition of the amendment.
The City of Oshawa - The majority of the Oshawa Creek watershed falls within the jurisdiction
of the City of Oshawa. This includes the Main Branch, Montgomery Creek, Goodman Creek
and the ES subwatersheds in their entirety as well as portions of the WS, WN and EN
subwatersheds.
The City is presently in the process of updating the “Environmental Management” section of their
Official Plan and will therefore be considering changes to their protection policies and to the
areas to which they apply. For the sake of clarity, these comments refer to the Oshawa Official
Plan dated 1998.
The majority of watercourses and tributaries are found within lands designated as “Open Space
and Recreation” and identified as “Hazard Lands” or “Environmentally Sensitive Areas”.
Present policies for this designation, together with the environmental management policies appear
to provide for protection. There are however a number of tributaries that are not shown on the
Official Plan schedules and therefore do not have this same level of protection. These
watercourse and their riparian areas are valued features, and as such, they should be shown in
the schedule or included in the definition of watercourses contained in the Environmental
Management policy 5.1.2 (d).
Four areas of core habitat are found in the northern portion of the watershed on the Oak Ridges
Moraine. These areas vary in size and in habitat composition. Presently these lands are
designated “Open Space and Recreation”. Portions of these have also been identified as “Hazard
Land” or “Environmentally Sensitive Areas”. Uses that are allowed do not deter the use of this
land as wildlife habitat. However, if the designation were to be amended to allow further
development, an Environmental Impact Study should be required in which a detailed site
assessment would determine the location and extent of those areas which would be preserved.
An Environmental Impact Study should contain consideration of the wildlife habitat features as
identified.
Another area of core habitat is located at the headwaters of the Goodman Creek. Deciduous,
coniferous and mixed swamps dominate this area on the Lake Iroquois Beach. The land is
presently designated as “Open Space and Recreation” and ”Special Study Area”. In regard to
the “Special Study Area” designation the Official Plan states “…further study is required to
enable the City to determine and specifically designate various land uses, including Industrial and
Open Space and Recreation land uses. These studies shall address, among other issues,
environmental issues, stormwater management issues including water quality considerations and
the preferred alignment of Stevenson Road North through the northern portion of the Northwood
Industrial Park.”
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In order to provide adequate protection to this area and the function that it fulfills in the natural
heritage system it is recommended that the “Special Study Area” designation not be amended
until such time as a provincial wetland evaluation has been completed.
In addition, any study undertaken to amend the designations should require an adequate level of
protection for the following as currently provided by this area:
wetland features and functions
core habitat (interior habitat);
recharge/discharge functions;
thermal water quality;
and additionally
linkages west to Pringle Creek Woods; and
linkages to habitat in WS.
S
S
S
S

S
S

A local corridor has been identified in the most eastern extent of Concession 7. This corridor
follows the watercourse and includes areas of riparian coniferous swamp on the Oak Ridges
Moraine. This area is presently designated “Agricultural”. Uses that are allowed under this
designation do not deter the use of this land as a corridor presently, or the long-term goal of
corridor restoration in this area. However, if the designation were to be amended to one that
would preclude corridor use and/or corridor restoration, provision of a corridor should be
required as a condition of the amendment.
Linkages have been identified along tributaries and across tablelands to upland habitats.
Continued provision of a corridor should be required as a condition of development proposals
that would preclude corridor use and/or corridor restoration in these areas.
Several large upland habitats are found throughout the watershed, the majority of which are on
the Oak Ridges Moraine, or lands designated as “Agricultural”. Uses that are allowed do not
deter the use of this land as wildlife habitat. However, if the designation were to be amended to
allow further development, an Environmental Impact Study should be required in which a
detailed site assessment would determine the location and extent of those areas which would be
preserved. An Environmental Impact Study should contain consideration of the wildlife habitat
features as identified.
A Special Note Regarding Groundwater - This essential component of the natural heritage system
is found in all municipalities. The importance of protecting groundwater resources is a stated
policy of all Official Plans, reflecting the intent of the Provincial Policy Statement under the
Planning Act. However, it is widely acknowledged that in order to truly protect this important
resource, a better understanding of the groundwater system is required.
During the preparation of this Watershed Plan, a number of projects that will lead to a better
understanding of the groundwater system of the Oshawa Creek watershed have been initiated. A
York Peel Durham (YPD) Project team comprised of technical and planning staff of the regional
municipalities and Conservation Authorities within the YPD area have been brought together to
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implement Phase II of the YPD Groundwater Management Strategy Program. The YPD team has
developed a complementary list of groundwater related projects that will serve to move local
projects and the YPD regional project forward. These projects consist of a series of strategic
studies that includes mapping, which will assist the team in coming to an understanding of the
groundwater flow system across the York Peel Durham region. Some of these tasks will be
handled internally by the YPD project team (e.g. local groundwater modelling), while others will
be conducted with the assistance of the consulting community.
The mapping process will be evolutionary in that as new data is added to the database the
surfaces can be updated and corrected. The YPD team is moving ahead with a strategic series of
studies that will assist with the understanding of the groundwater flow system across the York
Peel Durham areas.
The Regional Data model and the Regional Groundwater model are two of the initial tasks that
are to be undertaken at an early stage. The data model will set the framework for all of the work
that will be undertaken in the next few years. It is critical that a system to collect and manage the
data is developed. The regional groundwater model will provide an initial understanding of the
overall groundwater flow picture, and also provide a context into which all other models
developed in the future will fit. In undertaking the modeling a preliminary analysis of the data
gaps that will have to be filled will be obtained.
The local modeling and the well field modeling will proceed at the same time as the regional
modeling. These studies will take the regional geological interpretation, and using local
knowledge, new data, etc. will refine the regional picture. This can involve adding new layers
(aquifers or aquitards) that are not significant at a regional scale but might prove to be important
from the point of view of a local (sub) watershed or well field. It might also involve the
reinterpretation of the geometry of critical layers such as the bedrock or valley or channel
systems that significantly alter the groundwater flow system. The Central Lake Ontario
Conservation Authority has been coordinating with the Ministry of Northern Development and
Mines and the Grand River Conservation Authority under the Groundwater Resources
Information Program (GRIP), to develop this localized model along with supporting mapping.
The ultimate goal is the development of a three dimensional hydrogeologic model for the
Authority’s watershed. The first phase of work is aimed at the preparation of hydrogeological
mapping and a technical report for area. This work will enhance the understanding of the
groundwater system within the Oshawa Creek watershed and is intended to serve the needs of
land-use and watershed planning processes.
A significant problem in assembling solid groundwater models is the availability of data. To
proceed with groundwater modeling it is important that one sets off with a sound footing by
setting up a number of programs to collect information that is required. To that end, YPD will
initiate: i) a program to collect strategic baseflow information; ii) a program to geophysically log
boreholes; iii) and a program to update the water well record database. These data will provide
us with solid data for model calibration. Additional areas will be strategically selected for more
detailed investigation as needs dictate. The results of these efforts will assist in
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providing an understanding of the groundwater resource both in terms of quality and quantity and
will identify how the groundwater is moving in the watershed.
Additionally, the Authority is participating in a Provincial Groundwater Monitoring Program.
Two key locations for monitoring wells to record ambient water level data have been identified
within the Oshawa Creek watershed. One is currently in operation. The data collected will serve
towards improved understanding of current processes and future anthropogenic impacts.
Though these initiatives, more detailed examinations within the key areas, the Oak Ridges
Moraine, Lake Iroquois Beach and the Outwash Plain, will assist in providing more specific
delineations of hydrogeologically sensitive areas (shallow water table/shallow aquifer) and better
define the locations where important recharge/discharge functions are occurring. Areas within the
watershed can then be linked to appropriate land-use recommendations with supporting plans for
implementation and or re-designation.
Results of these exercises will need to be incorporated into protection policies of all
municipalities. Advancements in this area should also be incorporated as updates within this
Watershed Plan’s review process. In the interim, it is recommended that all new development
within areas delineated as Iroquois Beach, Outwash Plain, or Oak Ridges Moraine undertake
geotechnical studies to identify the role of the site in the hydrological cycle. As deemed
necessary, a water balance may be required from post development levels to predevelopment
conditions. Infiltration of Stormwater may be required to accomplish this condition.
Development Review - Natural Hazards
Natural Hazards development review is generally undertaken concurrently with land use
planning. Rather than focusing on the protection of features, natural hazard planning deals with
the protection of natural processes, specifically flooding and erosion. The intent is to ensure that
the natural processes of the watercourses are not negatively impacted by development and
likewise that human life and property are not subjected to increased risks due to development.
As a watershed develops, changes in land use affect the water cycle, ultimately changing the flow
of surface water. Natural hazard planning ensures that these changes do not pose a higher risk to
human life and property, particularly in the event of flooding.
In order to examine the impacts that proposed development may have on surface water flows
during flooding conditions, a series of modelling exercises have been undertaken. The basis for
this modelling was outlined in the discussion of the existing conditions of surface water. In the
following section the modelling results for future scenarios are presented, and recommendations
for protection are made. (A detailed description of this process is found in Appendix A)
The first step in the exercise was to identify how changes in land use as a result of future
development, would affect the flow of surface water when exposed to various storm events.
Future development as depicted in Figure 25 has been used in this analysis.
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The future land use model was first run assuming that all lands were developed without
mitigation. For the main Oshawa Creek and primary (east and west) tributaries, the urbanization
of the mid portion of the watershed has the effect of creating an early peak flow (from the new
urban area runoff), followed by a second peak in flow from the large upstream rural areas.
These two peaks are similar in magnitude, and are slightly less than the peak flow rate from the
existing land use model. Due to these findings, it can be concluded that future development that
discharges directly to the main Oshawa Creek, East Tributary or West Tributary does not require
Stormwater runoff quantity controls. The modelling of future land use also demonstrates that
peak-flow will increase within smaller tributaries (between Taunton and Winchester Road), and
the Goodman Creek. These increases may result in increased flood levels for 2 through 100-year
storms within these tributaries if left unmitigated.
Theoretical stormwater management controls were incorporated into a “Future Controlled” model
in order to determine mitigation required for these identified impacts of future urbanization, and
to protect downstream landowners from increased flows. Stormwater controls in the form of
stormwater quantity control ponds were used in the model for all units showing significant peak
flow increases. The theoretical ponds were designed to control rates to existing levels for a
variety of storm events.
The results indicate that the stormwater quantity controls are effective at maintaining existing peak
flow levels and at controlling peak flow rates in smaller tributaries including the Goodman Creek.
The controls detain Stormwater and create a watershed hydrograph that is similar to the existing
condition model.
In order to effectively plan for natural hazards it is therefore recommended that all future
development in hydrologic units W3, W2, W1.1, E3, E2, E2.1, E1.1, E1.2, G7, and G2 (as
identified on Figure 8) provide stormwater management, designed with a capacity to control
flows for all storm events (2 through 100 year) to pre-development levels. Future developments
that will drain directly to the Main Oshawa Creek, East Tributary, or West Tributary may
discharge without stormwater quantity control, as there are not any detrimental impacts
anticipated.
Existing regulatory standards are based upon the Regional Storm (Hurricane Hazel). Further
analysis was undertaken to examine the flow rates generated by different storm events and to
determine if there are any large increases in flows that would require re-evaluation of the existing
regulatory standards. Although the Regional Storm produces the greatest peak flow rates for the
majority of the watershed, the 100-year peak flow may exceed regional flow rates in smaller
urban tributaries. For this reason, floodplain-mapping exercises should include both peak flow
rates with the greater of the 100-year or regional flood line, considered the regulatory event.
Where stormwater control ponds are planned to maintain a 100-year flood level, and the 100year flood level is the regulatory event (larger than the regional floodline) in the receiving stream
reach, then the control pond should be designed as a flood control facility.
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An effort to refine the accuracy of the modelling predictions has been initiated. In order to
ensure that results from the model are based on up to date information, rainfall data and
corresponding flow values are currently being collected. In the future, the hydrologic model will
be calibrated by the City of Oshawa and CLOCA using current storm event and flow data. The
placement of precipitation and stream gauges throughout the watershed has been made possible
through a partnership between the City of Oshawa and CLOCA.
Development Review – Surface Water Quality
Surface water quality in the Oshawa Creek is generally unimpaired with impairment occurring
sporadically in rural areas, in the Goodman Creek, Montgomery Creek and Oshawa Creek south
of Highway 401.
CLOCA and the municipalities require that new developments in the watershed provide
Stormwater quality treatment. The Stormwater Management Planning, Practice and Design
Manual (MOE, 1994) is used as a guideline for selection and design of facilitates. Level 1
treatment is recommended for the Oshawa Creek watershed and Level 2 is recommended for the
Montgomery Creek. Generally it is recommended that all developments with a proposed
impervious land area of 0.25 hectares or more provide water quality treatment. For small sites,
facilities may not be practical but source control, conveyance treatment or “best effort end of
pipe” solutions should be examined.
Infrastructure Planning
As mentioned in the discussion of the watershed’s future, the development of the proposed
Highway 407 corridor will bisect the watershed from west to east, crossing tributaries of the
Oshawa Creek in thirteen locations.
As further planning and design of this roadway is undertaken, it will be important to ensure that
protection of the natural heritage system of the watershed is achieved. This will require routing
and design considerations that will address:
protection of the existing width of corridor in order to maintain the corridor functions of
the 2 main valleys (wildlife crossings);
provision of fish passage at all watercourse crossings, net gain of fish habitat;
maintenance of water quality and thermal stability in receiving streams;
maintenance of water quality entering groundwater;
maintenance of groundwater recharge function within the Outwash Plain;
maintenance of flooding conditions and surface runoff conveyance;
maintenance of natural channel processes (erosion, deposition and flows); and
use of only native species for planting purposes.
S

S
S
S
S
S
S
S
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Landowner Awareness
As previously identified, land management practices can have a profound effect on watershed
health. Activities such as clearing of riparian vegetation, forest management practices, and
agricultural activities take place outside of the land use planning process. In order to assist in
protecting the watershed’s existing valued features, the owners of these features must be informed
of their importance and provided with information about stewardship tools available to them.
There is a wide variety of landowner stewardship information available. A number of agencies
have produced information packages related to a variety of resource topics such as woodland
management, wildlife habitat improvement, and riparian area management. Information is
available regarding the negative effects of land management practices on the natural environment
such as excessive mowing, non-native species introductions, and fertilizer applications.

Stewardship

The Conservation Authority can assist private landowners by providing information about
stewardship agencies within the Region, and assisting with project design where possible.
CLOCA has a stewardship report available to landowners, which describes the network of
stewardship services available to private landowners within Durham Region. A detailed
directory entitled “Durham Region Environmental Resource Directory” is available through the
Durham Environmental Network.
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Land Acquisition
The protection of existing valued features can be addressed in part through the planning process
and through landowner awareness however, these approaches in themselves do not enable active
management of the environmental resources nor do they provide public access to open spaces.
Consequently, the environmental restoration/management opportunities and recreational potential
may not be realized.
Over the next twenty years, it is widely predicted that there will be significant increases in
demand for open space, outdoor education, and linear activities (walking, hiking etc.). This
demand will be as a result of a growing population, a return to our cultural roots,
holistic/wellness approaches to fitness, close to home excursions and opportunities for an
increasing number of more active seniors. The existing publicly owned spaces within Durham
Region are inadequate to meet the demands of the increasing population base.
Acquisition has been described in the Durham Region Official Plan, in both the context of
protecting and sustaining the ecological health of the natural system and in terms of its
recreational value.

and

“14.2.1 Regional Council shall, in consultation with Provincial government, the area
municipalities and conservation authorities make every effort to preserve the ecological
benefits of the Major Open Space System, including groundwater resources, air
purification, habitats for plants, fish and wildlife, flood and erosion control, and scenic
and recreational values.”
“14.2.6 Regional Council shall, in co-operation with the Provincial Government, area
municipalities, the conservation authorities, and private sector, identify tracts of land
within the Major Open Space System for public acquisition for conservation, recreation
and reforestation. This process shall promote the creation of linked trails throughout the
Major Open Space System for public use.”

Acquisition strategies have been developed by various levels of government under a variety of
programs, aimed specifically at the protection of valued features, the provision of recreational
opportunities or a combination of both. Despite these programs little progress has been made in
acquiring lands.
The identified components of the natural heritage system of the Oshawa Creek watershed should
be reflected as a priority in acquisition strategies implemented by public bodies, either alone or in
partnership.
It is anticipated that valleyland/hazard land dedications to the local municipalities will, over time,
result in public ownership of most of the urban sections of the major valley systems and the
valued features they contain. Additionally tableland dedications, such as is being implemented in
Whitby, are resulting in ownership of additional valued features. These processes augment the
protection of the existing valued features and assists in developing further linkages.
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5.3.3 Enhancement/Restoration

In addition to protecting the healthy and important areas of the watershed and their functions, it is
essential to rehabilitate those areas that are currently showing signs of stress or degradation. This
is the second step in the watershed recovery process. In the discussion of existing conditions the
positive and negative attributes of the Oshawa Creek watershed are discussed in detail.
Watershed strengths were the focus of the protection plan in section 5.3.1. Watershed
weaknesses are discussed in this section. In each case, they are presented as opportunities for
restoration or enhancement, followed by a figure showing the locations of proposed sites within
the subwatersheds.
In earlier sections an analysis was completed comparing the attributes of the watershed with
guidelines provided in “A Framework for Guiding Habitat Rehabilitation in the Great Lakes
Areas of Concern” (Environment Canada, 2000). This comparison identified that the watershed
as a whole fell short of the guidelines for riparian, wetland and forest habitat. Riparian habitat is
one of these items which is of particular note due to the multitude of benefits provided by a
vegetated riparian area including the filtering of nutrients and sediments, stabilization of stream
banks, filtering nutrients, providing shade, shelter and food to the aquatic system and providing
wildlife habitat. The reader will note the recommendations refer to a 30 metre wide vegetated
riparian area, it is understood that due to past land development practices this will not be
achievable in all areas in the short term. It should however remain the goal of restoration efforts
over the long-term, which is the focus of these recommendations.
Montgomery Creek Subwatershed (Figure 27)
Water Quality – The issue of greatest concern within this subwatershed is the impaired water
quality. North of Highway 401, tributaries have been piped underground. Existing
developed areas should be retrofitted with stormwater management facilities to improve water
quality and assist in reducing the input of contaminants into the creek.
Historical land uses have led to chemical contaminations in surface water throughout the length of
Montgomery Creek. Further actions to address water quality within the creek are included in
Environment Canada’s Oshawa Harbour Pollution Prevention Study (Environment Canada,
2000). The recommendations are:
Further investigations of the point and non-point sources of elevated trace and major elements
in the Montgomery Creek watershed should be carried out in order to identify potential
pollution prevention initiatives.
The Oshawa Harbour Commission should negotiate with the City of Oshawa and Region of
Durham to develop a monitoring program of stormwater sewers in the Oshawa and
Montgomery Creek watersheds. The result of this monitoring program will provide
information for the identification of sites that should be considered for pollution prevention
initiatives.
S

S

Invasive Vegetation – Non-native and invasive plant species are interspersed into the existing
vegetation communities along the entire length of Montgomery Creek. The high proportion of
these problematic species depreciates the health of the riparian zone, and reduces the viability
of the native plants. Removal of these species is recommended.
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Main Branch Subwatershed (Figure 28)
Water Quality – Downstream from Highway 401, Oshawa Creek was found to have impaired
water quality. The issues include input of untreated stormwater, and the presence of garbage
and refuse within the channel. In order to reduce the input of contaminated water to the creek,
existing development areas should be retrofitted with stormwater management facilities. Stream
cleanup projects need to be implemented to remove garbage within and adjacent to the creek.
Riparian Vegetation – The middle reaches of the Oshawa Creek within this subwatershed lack a
healthy riparian zone. Any sections that do not currently have at least 30 m of natural
vegetation on either side of the creek need to have this riparian zone restored.

.

CPR Bridge – The Canadian Pacific Railway crosses Oshawa Creek immediately south of the
confluence with Goodman Creek. This crossing is provided by means of a bridge with a 15metre span. During periods of high water flow, this bridge constricts the creek, creating a
backwater. Unnatural attenuation of water can lead to unstable channel conditions and
erosion. The bridge should be redesigned to alleviate the constriction. This was a
recommendation of the 1995 Oshawa Creek Watershed Study and continues to be a
recommended action.
Fluvial Geomorphology – Fluvial studies have shown that erosion and deposition rates within the
creek are unbalanced due to channel alterations, which causes stress to the creek. Restoration
of the channel and riparian areas to more naturally meandering (and vegetated) conditions in
areas north of Highway 401 would assist in improving stream health. South of Highway 401,
channel stabilization should be undertaken only when considered necessary to protect existing
infrastructure and only with adequate consideration of existing fluvial processes.
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Habitat Fragmentation – The forested sections along the creek provide the majority of wildlife
habitat within this subwatershed. The forested sections however, are not continuous and there
are few opportunities for wildlife to freely move between the different habitats available. The
connectivity of these habitats should be restored through re-vegetation along the creek to
improve access to natural resources for wildlife.
Invasive Vegetation – Within the valley of Oshawa Creek, there is a substantial amount of nonnative, and/or invasive vegetation species for example Norway Maple and Dog-strangling
vine. These species compete with native plants, and degrade the overall health of the valley.
The amount and distribution of the invasive plants needs to be reduced, to allow the native
plant community to expand and improve the health of the valley.
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Goodman Creek Subwatershed
Geomorphology – The health of Goodman Creek has been impacted by past development and
land use practices that have altered its channel and associated riparian lands. To enhance the
health of this tributary, active management will be required to restore the channel and riparian
area to reflect natural conditions. The section of creek south of Rossland Road to Gibb Street
would benefit the most from this action.

Goodman Creek

At the confluence of the Goodman and Oshawa Creeks approximately 100 metres of stream is
diverted through a culvert under an athletic field. It is suggested that the removal of this culvert
and the application of a natural channel design project be considered in its place. The culvert
presently acts as an impediment to fish passage, and provides no habitat through its length.
Removing the culvert and providing a natural open channel would provide additional fish habitat
along with unrestricted fish movement upstream. The naturalized stream channel would also
increase the overall health of the creek.
Invasive Species – During field studies within this subwatershed, the presence of goldfish was
noted at a few locations, most notably in the Goodman stormwater detention pond. These fish
can disrupt the natural food chain and out-compete and displace native fish. The goldfish
should be removed from the pond and a program for prevention should be put into place.
Water Quality – Water quality within Goodman Creek is currently poor due to organic and
nutrient enrichment. In order to improve quality it is recommended that existing developed
areas be retrofitted with stormwater management facilities to improve water quality.
Additionally, stream cleanups to remove garbage within and adjacent to the creek would be
beneficial.
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Riparian Vegetation – The majority of Goodman Creek lacks healthy riparian zones. The reestablishment of a 30 metre, vegetated riparian area on both banks throughout the entire length
of creek, would greatly improve upon the health of the entire subwatershed.

Goodman Creek

Habitat Fragmentation – The natural habitats within this subwatershed are disjointed and poorly
distributed. A core habitat containing interior conditions is located within the northern portion
of the subwatershed. This core area is largely composed of deciduous forest, thicket, and
mixed swamps. It is recommended that the size and shape of this area be modified to provide
a greater amount of habitat for interior specialists. This can be accomplished by expansion of
the wetland areas, and through the reforestation of adjacent lands presently in agricultural
uses. Corridor connections from the core area north to the WS subwatershed, south along the
Goodman Creek and westward across the Lake Iroquois Beach should be improved through
planting and habitat protection.

165

Oshawa Creek Watershed Management Plan

WS Subwatershed (Figure 30)
Habitat Fragmentation – The remaining natural habitat patches are mostly concentrated in the
southwest of this subwatershed. Other small remnants are scattered throughout the
subwatershed, but are not well connected as a system. For the habitats to function as a system,
and to connect to the habitats of other subwatersheds, restoration is essential. Creation of
tableland forest is a priority for the eastern portion of this subwatershed. Corridor
connections are needed to join the west branch of the Oshawa Creek with the Goodman Creek
headwaters and linkages are required between the valley systems and tableland woodlots.
The core habitat area at the southern extent of this subwatershed should be expanded to provide
better habitat for interior specialist species. The expansion of this core area can be accomplished
through the restoration of adjacent wetland areas and through reforestation of adjacent
agricultural lands. Encroachments from the institutional and residential uses on the eastern
boundary should be limited as much as possible.

Core Area - WS

Riparian Vegetation – The sections of Oshawa Creek that have a substantial amount of riparian
vegetation cover are in good health. Conversely, the tributaries within this subwatershed that
lack riparian cover are in need of restoration. The riparian zones of these tributaries should
have 30m of vegetation or more established on both banks.
Wetland Representation – The amount and representation of wetlands within this subwatershed is
sub-optimal. There are areas within the identified physiographic discharge zones where
wetland creation or reclamation is a viable option. This would help to re-establish some
measure of historical wetland coverage and health within the subwatershed and overall
watershed.
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ES Subwatershed (Figure 31)
Riparian Vegetation – The ES subwatershed is dominated by agricultural uses with urban
development occurring south of Conlin Road. The majority of the main creek channel has a
healthy amount of riparian vegetation. However, there are numerous tributaries that lack an
adequate amount of riparian vegetation to ensure their long-term viability. These tributaries
require at least 30 metres of vegetation on either side to improve their health and productivity.
This would also assist in maintaining cool water temperatures and unimpaired water quality.
Habitat Fragmentation – The representation of wildlife habitat is disproportionately small for the
size of this subwatershed. Opportunities for creation of additional habitat exist on upland areas
currently lacking forest cover, and within creek valleys where riparian vegetation is patchy.
Restoration in these areas will help to balance the distribution of natural areas within the
watershed as a whole.
Camp Samac Dam – The Camp Samac Dam is located in the south of the subwatershed. This
dam was built in 1946 to create a recreational pond for Camp Samac. The stop logs of this15foot dam are removed during spawning season to allow for the passage of fish upstream.
It is possible to provide for fish passage without operating the dam by installing or retrofitting
the dam with a fishway. This would ensure that the removal of the stop logs does not cause a
flushing of any accumulated sediment downstream.
A bottom draw outlet should be provided to allow for the cooler water from the bottom of the
pond (rather than the warmer water from the surface) to be released downstream.

Camp Samac Pond

Water Quality – West of Simcoe Street a number of old tires have collected within the channel
and along the banks of the creek. In addition to contaminating the water, the tires are
degrading the existing fish habitat. Removal would greatly improve subwatershed health.
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Wetland Representation – The amount and representation of wetlands within this subwatershed is
sub-optimal. There are areas within the identified physiographic discharge zones where
wetland reclamation may be possible. This would help to re-establish some measure of
historical wetland coverage and health within the subwatershed and overall watershed.
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WN Subwatershed (Figure 32)
Riparian Vegetation – The WN subwatershed is dominated by agricultural uses south of the Oak
Ridges Moraine. Its health could be considerably enhanced through the re-establishment of a
vegetated riparian zone on all tributaries that currently have less than 30 metres on each bank.
Water Quality – Water quality studies have indicated that some portions of this subwatershed are
impaired as a result of organic enrichment. Enhancing the health of the riparian zone can
reduce organic inputs to the stream. A robust riparian zone works by having a greater amount
of vegetation that can assimilate organic compounds before they ever reach the creek. The
vegetation would also contribute to the maintenance of cool water temperatures that are
important to the aquatic community. All tributaries that have less than 30 metres of riparian
vegetation on both banks should be restored.

Fragmented Habitat – WN

Habitat Fragmentation – This subwatershed contains two core areas of wildlife habitat, one of
which includes habitat for interior specialists. There are opportunities to expand the size of
both of these core areas to enhance habitat for interior specialists and increase the health of the
major natural areas. The expansion of these areas, and the creation of additional core areas
can be accomplished through the restoration of adjacent wetlands and agricultural lands. Also,
riparian plantings will assist to reconnect existing habitats that are currently disjointed.
Wetland Representation – The amount and representation of wetlands within this subwatershed is
sub-optimal. There are areas within the identified physiographic discharge zones where
wetland reclamation may be possible. This would help to re-establish some measure of
historical wetland coverage and health within the subwatershed and overall watershed.
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Fish Passage – The fisheries habitat within the watercourses of the WN subwatershed is highly
fragmented due to a number of small dams that act as barriers to fish movement. In some
cases dams serve to separate fish species that compete for habitat. For dams where this is not
the case, it is possible to redesign structures so that they allow fish passage, thereby increasing
the habitat available to aquatic species.

173

Oshawa Creek Watershed Management Plan

EN Subwatershed (Figure 33)
Habitat Fragmentation – This subwatershed has the best representation of natural areas within the
entire study area. However, the corridors and connections are in some cases weak, and in
other cases non-existent. To improve the health of this subwatershed, the existing natural areas
must become de-fragmented. To accomplish this, creek valley corridors must be vegetated,
connections to upland habitats must be created and connections with adjacent watersheds must
be restored. Reforestation and or regeneration of some agricultural lands is required.

Riparian Vegetation – EN

Riparian Vegetation – To maintain and enhance the current health of the EN subwatershed, it is
essential to protect the watercourses by restoring the riparian zones where they are lacking.
All sections of stream should have a minimum of 30 metres of riparian vegetation on both
banks. Where there currently is more than 30 metres of vegetation, retention of these areas is
critical.

Winchester Golf Course Dam

Fish passage – Fisheries habitat within the EN subwatershed is highly fragmented due to a
number of small dams that act as barriers to fish movement. In some cases dams serve to
separate fish species that compete for habitat. For dams where this is not the case, it is
possible to redesign structures so that they allow fish passage, thereby increasing the habitat
available to aquatic species
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How to Achieve Restoration/Enhancement
Now that the actions required to restore and enhance the watershed’s present natural heritage
system have been identified, a discussion of partnerships and allocation of tasks is warranted.
Success will only be achieved if a wide variety of partners work together. Large projects such
as the replacement of the CPR Bridge would require a commitment both in principle and in
funding from a number of agencies. Individuals, schools or community groups may complete
other projects such as riparian plantings and stream cleanups. Public lands can be managed to
achieve the restoration and enhancement goals identified.
Municipalities may also assist in achieving restoration and enhancement through the municipal
land use planning process, for example by requiring provision of corridors/linkages through
development review processes.
Developers may assist through undertaken enhancement projects as part of the development
process.
Land acquisition can also be used as a means of accessing lands for the purposes of restoration
and enhancement.
Private land stewardship is required. The majority of the lands within the Oshawa Creek
watershed are privately owned. Good land stewardship practices take time to cultivate. Good
stewardship requires knowledge about the land, access to information and resources, and a
willingness to invest in the long-term benefits of environmental protection. Landowners have an
inherent responsibility towards maintaining the health of the watershed, and a number of
conservation agencies also have a responsibility to provide landowners with a good information
support network.
There are many individuals, groups, agencies and governments who are willing to participate in
activities that will improve the health of the Oshawa Creek watershed. It is hoped that by
identifying these priority projects efforts can be directed towards projects that will provide the
greatest benefit.
It is recommended that all opportunities for undertaking the recommended actions be encouraged
and supported.
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5.3.4 Maintenance Over Time

Within the Oshawa Creek watershed, there are numerous valued natural heritage features that
function to provide a solid framework for a natural heritage system. The existing valued features
as presented in Figure 26, were identified by layering and analyzing the multitude of data sets
collected and summarized in earlier sections. All of these features are important to the health of
the watershed, but alone are insufficient to maintain health over the long-term. Consequently,
critical areas in need of restoration or enhancement were presented in section 5.3.3.
When the existing features framework is overlaid with the restoration and enhancement figures
from each subwatershed, a true picture of the complete natural heritage system is presented.
Figure 34 illustrates what the future natural heritage system of the Oshawa Creek watershed
should look like. This is the natural heritage system that will ensure long-term health for the
people, land and life within the watershed. This means that all of the objectives stated within the
healthy watershed section will have been satisfied.
Delineation of a complete natural heritage system comprises the first two steps of the management
process. The third and final step entails developing a maintenance plan to take care of the
watershed over time. A commitment to the long-term maintenance involves the co-ordination of
all those responsible for watershed health. The details of these commitments are described
herein.
Best Management Practices
Protection and restoration are the hands-on tools for enacting improvements to the health of the
watershed. Maintaining this health however, involves smaller, less tangible efforts from all
citizens. Best Management Practices (BMP’s) are not as much of an action as they are a
philosophy. Adoption of BMP’s is a commitment to doing things better and smarter than we
have done in the past. Using BMP’s is an affirmation of stewardship; it implies that the people of
the watershed have a desire to live in a healthy environment.
Best Management Practices embrace ideals that should be considered by everyone in the
watershed from individual landowners to corporate citizens to government agencies. Changing
our way of doing things to include BMP’s not only benefits the long-term health of the
watershed, it reinforces our sense of place.
Best Management Practices can be used throughout the watershed by anyone who wishes to
contribute to the health of the environment they live in. Some examples are as follows:
Urban Citizens: using native species for landscaping; reduce impervious uses of their properties,
conserving water; properly disposing of household waste; reducing the amount of
chemicals applied to lawns and gardens; maintaining and enhancing riparian vegetation;
participating in clean-up programs; etc.
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Rural Citizens: maintaining manure storage facilities; managing cattle access to creeks; reducing
over-application of fertilizers; employment of conservation tillage techniques; creating
wildlife habitat; properly maintaining septic systems and private water wells; planting
trees; developing woodlot management plans and protecting wells; etc.
Corporate Citizens: practicing water conservation; reducing unnecessary waste where possible;
sponsoring local conservation projects; participating in watershed clean-ups; creating
wildlife habitat; planting trees; undertaking riparian plantings along watercourses etc.
Development sector: protecting natural heritage features on privately owned lands; maintaining
areas of natural vegetation along creek and valley systems; use existing infrastructure
wherever possible, distribute landowner awareness packages to residents; etc.
Government Citizens: protecting natural heritage features on publicly owned lands; expanding
areas of natural vegetation along creek and valley systems; eliminating the use of
chemicals to maintain public greenspace; etc.
Adoption of Best Management Practices as a new way of thinking requires public support and a
commitment to change. BMP’s need to become part of our daily activities, and our routine way
of doing things. Everyone is responsible for watershed health, and everyone has the power to
effect change, a healthy change.
Monitoring Program
A key component of good health maintenance is periodic review of protection and restoration
progress made to date. These reviews are useful for identifying deficiencies in the protection and
restoration processes, and for setting realistic improvement goals.
In order to complete periodic reviews a long-term data collection, monitoring, and data update
program is required.
It is recommended that a program to monitor key indicators within the Oshawa Creek watershed
be established and undertaken.
Watershed Management Plan Review
CLOCA is committed to undertaking a review of the Oshawa Creek Watershed Management
Plan within a 10-year timeframe.
It is recommended that this review include:
An identification of changes in existing conditions;
An analysis of the effects of these changes on watershed health;
An identification of any additional trends affecting the watershed’s future;
A summary of advances made through ongoing up to date research regarding the
watershed (e.g. groundwater resources);
An assessment of the progress made to protect, restore, enhance and maintain the
watershed’s health; and
Recommendations to guide action over the next 10-year timeframe
S
S
S
S

S

S
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Continued Public Support
Paramount to the future of watershed health is public support. Public support is essential for
long-term success, because every step of the process relies upon it.
•
•
•
•
•
•
•

Supporting the development and implementation of the Oshawa Creek Watershed
Management Plan
Involvement in identifying watershed features and issues for this report
Protection of environmental features and functions of the land in their ownership
Restoration effort towards improving areas that are in need of rehabilitation
Maintenance of the natural heritage system through conscientious stewardship
Communication with others interested in the watershed
Educating others by stimulating a desire to learn more about watershed health

Oshawa Creek Watershed Management Plan Endorsement
In order for this management plan to be effective municipal support is also required.
It is recommended that CLOCA seek the endorsement of the Oshawa Creek Watershed
Management Plan from the Region of Durham, the City of Oshawa, the Municipality of
Clarington, the Town of Whitby and the Township of Scugog.
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APPENDICES
Appendix A - Surface Water
Water Quantity
The following section provides information pertaining to the quantity of surface water in terms of
peak flow rate as a result of rainfall events. This work can be viewed as an update to the work
contained in the 1995 Oshawa Creek Watershed Study by Totten Sims Hubicki Associates
(TSH).
The modelling of surface water has been completed in three stages. The first stage included the
creation of an existing year 2000 land use model and required parameters for Visual Otthymo.
The second stage comprised editing the parameters within the existing 2000 land use model,
creating a future land use model, and comparing the two models based on peak flows and time to
peak. The third stage comprised adding stormwater management ponds to provide quantity
control of peak flows in hydrologic units that had large increases in peak flows due to land use
changes.
Stage 1
Establish an Existing 2000 Land Use Model
The Oshawa Creek watershed was divided into 50 hydrologic units based on the 1:10,000
topographic mapping, and surface drainage (storm sewer) mapping for areas south of Conlin
Road (Figure 8). These basins were selected to resemble the units used in the TSH study.
The following updates have been made to the 1995 TSH study computations:
1. The 1995 Oshawa Creek Watershed Study is based on actual land use as of November
1991. The CLOCA Watershed Management Plan is defined by the actual land use as of
June 2000 (refer to Section 3.1.1 Land Use).
2. The Oshawa Creek watershed is now modeled using the Visual Otthymo hydrologic
model. This model is the latest version of the Otthymo programs, updating the Otthymo89 model as used in TSH’s 1995 Study.
3. The Visual Otthymo model maintains the same input parameters as Otthymo-89, each
based on watershed characteristics estimated from topographic mapping, land use, soils,
and standard default values from provincial agencies.
Model parameters were
recalculated using GIS queries. The following discussion highlights the calculation
methods used in the current model.
Subwatersheds with 20% or more total imperviousness are modeled as urban (Visual Otthymo
minimum) all others were modeled as rural.
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The rural subwatersheds were modeled using the Nashyd command. Within this command, the
CN parameter reflects the soil types, topography, vegetation cover and land use of each
subwatershed. The CN values were calculated using Chart H2-8 Ministry of Transportation
Drainage Manual Volume 1, Drainage & Hydrology Section. The CN values are all based on
Antecedent Moisture Condition (AMC) II for 2 through 100 year storm events, and AMC III
saturated conditions for the Regional Storm.
An Initial Abstraction (Ia) value of 1.5mm was used for all hydrologic units except units within
the Oak Ridge Moraine. These units were given a value of 5mm for Ia based on moraine
topography and soil type. The Totten Sims Hubicki (TSH) 1995 Study used an Ia value of
1.5mm throughout the entire watershed.
The urban units were modeled using the Standhyd command. CN and Ia values were used for
the pervious areas of the units and the Ximp and Timp values are used to define the amount of
imperviousness within each urban unit.
The following tables outline the basic methods of parameter estimation used for the Visual
Otthymo model and provide a comparison between 1995 TSH and CLOCA 2000 models for the
“existing” land use conditions.
Watershed Parameters for “CLOCA 2000” Conditions
Parameter

Name

1995 TSH

CLOCA 2000

CN

SCS Curve Number

Measured Soil Groups
and Land Uses

Chart H2-8, MTO

Ia

Initial Abstraction

1.5 mm

N

Number of Reservoirs
Unit Hydrograph
Time to Peak
Total Percent
Imperviousness
Directly Connected
Percent Imperviousness
Overland Flow Length
Pervious / Impervious
Average Slope
Pervious / Impervious
Manning’s Roughness Coefficient
for Pervious / Impervious

3
Two Parameter
Equation

5.0 mm Oak Ridge Moraine
1.5 mm Remainder of Watershed
3
Two Parameter and Three
Parameter Equation

See Below

See Below

See Below

See Below

Tp
Timp
Ximp
LGP / LGI
SLPP / SLPI
MNP / MNI

Used Total Length of
Subwatershed
Measured from
topographic mapping
0.25
Pervious
0.013 Impervious

L=(Area/1.5)^0.5
Measured from topographic
mapping
0.25
Pervious
0.013 Impervious

Percent Imperviousness Based On Land Use
Land Use

Total Imperviousness (%)
TSH 1995

Directly Connected Imperviousness (%)

CLOCA 2000

TSH 1995

CLOCA 2000

35 low
50 medium
60 high

45

25 low
45 medium
55 high

35

Commercial/Industrial

85

85

85

85

Hamlet / Estate

n/a

25

n/a

15

Residential
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To maintain consistency with the 1995 Report, a 4-hour Chicago distribution was used as the
design storm for the 2 through 100-year return period events. In the Oshawa Creek Watershed
Study (TSH, 1995) SCS Type 2, southern Ontario AES and Chicago distribution synthetic
storms with a variety of storm durations were analyzed. As a result of this analysis, TSH
concluded that “...the Oshawa Creek watershed appears to be relatively insensitive to the type of
storm distribution.” TSH selected a 4 hour duration Chicago storm distribution because it,
“compares favourably with the recorded rainfall shapes…” and because it “…typically produces
conservative peak flow estimates for the smaller basins and is a good indicator of further
urbanization”. An aerial reduction factor (96.3 %) is applied to the rain events based on the
watershed size and MTO’s Drainage Management Technical Guidelines.
Stage 1
Results
The results of the hydrologic model were used to compare flows between the TSH 1995 and
CLOCA 2000 scenarios. The following table presents the peak flows for the 1991 and 2000
land use conditions at hydrologic reference points illustrated in Figure 8.
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Table A2 Peak Flows (m3/s) – “Existing” Conditions
Hydrologic
Reference
Points

2 Yr

5 Yr

10 Yr

50 Yr

100 Yr

TSH Existing TSH Existing TSH Existing TSH Existing TSH Existing
1995 2000 1995 2000
1995 2000
1995
2000
1995
2000
1

42.93

43.20

66.75

69.25

2

46.73

46.92

80.93

82.46 107.15 109.37 170.0

87.80

90.29 142.45 146.38 206.0
173.80 233.1

207.73
234.67

3

48.15

48.22

83.94

85.67 111.48 114.33 178.88 183.77 239.7

241.62

4

45.54

43.42

79.42

78.49 105.65 105.50 170.39 171.85 228.6

228.68

5

45.59

43.61

79.51

78.80 105.77 105.93 171.29 173.24 236.9

238.54

6

46.51

44.18

80.98

79.37 107.43 106.25 173.63 173.75 240.9

241.34

7

48.18

45.35

83.99

81.46 111.96 109.59 181.94 180.70 251.0

248.87

8

28.98

27.81

50.38

49.69

66.93

66.80 108.47 109.83 149.14 151.15

9

26.14

25.11

45.52

45.72

59.95

61.02

95.77

99.41 129.03 134.30

10

7.67

7.47

13.38

13.83

17.82

18.87

28.83

31.26

39.15

42.86

11

16.81

15.00

29.20

27.33

38.25

36.22

60.75

58.65

81.43

78.91

12

7.82

6.56

13.66

12.20

18.05

16.52

29.15

27.44

38.69

36.85

13

7.23

6.87

12.49

12.39

16.44

16.60

26.25

27.11

35.06

36.31

14

19.24

17.59

33.83

31.94

45.35

43.12

74.52

72.04 104.47 101.15

15

16.16

14.09

29.15

26.45

39.27

36.32

65.70

62.31

90.51

87.02

16

4.34

3.51

7.46

6.37

9.96

8.71

16.45

14.82

23.29

21.79

17

12.00

10.96

21.86

20.64

29.56

28.41

49.55

48.81

68.07

67.92

18

8.28

6.71

15.16

13.21

20.46

18.55

32.24

31.71

44.50

43.08

30

6.36

10.70

9.79

15.56

11.96

18.75

17.11

26.23

20.75

33.80

31

2.82

4.81

4.36

6.97

5.44

8.53

8.36

12.01

9.77

15.48

32

1.93

4.29

3.33

5.74

4.17

6.78

6.07

8.95

8.15

10.44

33

2.10

11.74

3.77

17.24

5.14

20.92

9.10

29.35

12.75

42.26

34

1.15

1.55

2.04

2.81

2.74

3.79

4.52

6.31

6.18

8.54

In comparing the hydrologic modelling from the 1995 study and the current study, the following
conclusions can be drawn.
The CN values used in the two models are different. The TSH land use designations break
down the Residential component into three categories, low, medium and high density, and
provide corresponding % impervious values for each density. The CLOCA land use plan does
not break down the Residential land use into three separate densities and applies only one %
impervious value.
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The time to peak (Tp) value within the CLOCA 2000 model was originally calculated using
Airport and Bransby Williams equations. Due to concerns that both of these equations may
overestimate the time to peak, Tp values were recalculated using “two” and “three parameter”
equations. The “three parameter” equation was used for areas where slope was less than 2%,
and the “two parameter” equation was used for areas where slope was greater than 2% (refer to
MTO Computational Methods for more information on two and three parameter equations).
The Initial abstraction (Ia) value of 1.5mm, used in both models, was considered to underestimate
the geological and topographical characteristics of the Oak Ridge Moraine. It was agreed that an
Ia value of 5.0mm would be used for those hydrologic units that covered the Oak Ridge moraine
and 1.5mm for the remainder of the watershed.
In the Goodman Creek subwatershed, several updates have been incorporated into the hydrologic
model. The City employed Greck and Associates Ltd. to study the potential of retrofitting the
Goodman Creek Pond. Through review of the report “Goodman Creek Pond Retrofit Study –
Draft”, the Study identifies two flaws of the existing TSH model. First, the hydrologic unit G4
as delineated by TSH does not entirely drain to Goodman Pond due to storm sewer routing. The
eastern portion enters the creek below the outfall of the pond. The CLOCA model reflects this
update, with the addition of hydrologic unit G4A, draining to Goodman Creek downstream of
the Goodman Pond.
Secondly, it was thought that the Goodman Pond dimensions did not match those of the original
design. Through the Greck and Associates Study, it was determined that the dimensions were
correct, but the discharge/storage table used to define the characteristics of the pond within the
original Otthymo model did not match the ponds dimensions. In fact, the pond actually has
significantly less storage than originally modelled in the TSH study. The revised stage-storagedischarge relationship developed by Greck and Associates is used in the current model.
Although most hydrologic parameters remained relatively consistent between the 1995 TSH study
and CLOCA’s model, hydrologic unit G6 is now modelled as an existing urban area instead of a
rural area as in the 1995 TSH study. This change does result in increased existing condition
peak flow rates throughout the Goodman Creek subwatershed.
All other areas of the watershed produced very similar peak flow rates to the 1995 TSH study.
Stage 2

Establish a Future Land Use Model

The Future Land Use conditions as identified on Figure 25, were used to calculate the parameters
for the Future Visual Otthymo model.
The primary difference between Existing and Future land use models is that hydrologic units W3,
W2, W1.1, E2.1, E3, E2, E1.1, E1.2, G7, and G2 are changed to urban units within the Future
model due to proposed land use changes. These same hydrologic units produced the largest
increases in peak flow.
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Stage 2

Results

Generally the increase in peak flows through the hydrologic units found in the middle portion of
the Oshawa Creek watershed (between Taunton and Winchester Roads), changed the shape of
the watershed runoff hydrograph from a single peak shape to a double peak hydrograph. The
first peak represents the new urban areas with an increase in peak flow and a reduction in time to
peak from the existing condition. The second peak represents the larger upstream drainage area
and longer time to peak.
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Table A3 - Watershed Characteristics for “Existing 2000” and “Future” Conditions
Hydrologic Unit Information

Existing 2000 Land Use

Hydrologic
Units

Area
(ha)

Length

Slope

Ia

Land
Use

Cn

W 3.3.2
W 3.3.1
W 3.3
W 3.2.1
W 3.2
W5
W 4.2
W 4.1
W4
W 3.4.1
W 3.4.2
W 3.4
W 3.1
W3
W2
W 1.1
W1
E 6.1
E 6.2
E 6.3
E7
E6
E5
E 4.1
E 4.2
E4
E 3.3
E 3.2
E 3.1
E 2.1
E3
E2
E 1.1
E 1.2
E1
M5
M4
M3
G7
G6
G5
G4
G4A
G3
G2
G1
M2
M1
Mont1
Mont2
Mont3
H

452.87
367.64
49.38
119.23
127.47
341.20
162.54
328.11
303.48
520.78
350.53
139.49
300.85
231.09
299.16
413.95
130.16
189.99
210.23
187.97
380.96
87.59
279.61
323.60
238.89
270.20
975.24
132.32
295.00
159.34
96.63
277.48
191.02
504.34
125.66
300.88
340.46
94.63
233.60
244.31
142.49
40.30
23.04
68.49
40.77
173.12
227.49
165.13
84.40
87.01
196.20
61.95

5270
5200
1000
3300
2050
5350
3350
6300
3200
7150
5600
2400
6050
2000
250
5800
2100
3630
3250
3450
3600
1550
3500
4500
3600
3000
5800
1500
3350
3700
1450
2750
2300
5000
1800
3000
2400
1300
1350
2200
1350
700
900
1100
700
1200
2600
1950
900
900
1900
800

0.023
0.021
0.020
0.020
0.016
0.022
0.021
0.018
0.014
0.020
0.017
0.011
0.016
0.003
0.015
0.013
0.014
0.028
0.031
0.025
0.026
0.015
0.012
0.021
0.025
0.013
0.013
0.016
0.023
0.017
0.006
0.005
0.022
0.019
0.008
0.005
0.005
0.003
0.016
0.005
0.007
0.006
0.026
0.005
0.009
0.004
0.004
0.005
0.006
0.011
0.005
0.003

5
5
1.5
1.5
1.5
5
1.5
5
1.5
5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
5
5
5
5
1.5
1.5
5
1.5
1.5
5
5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Urban
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Urban
Urban
Urban
Rural
Urban
Urban
Urban
Urban
Urban
Rural
Urban
Urban
Urban
Urban
Urban
Urban
Urban

77
80
78
82
79
71
81
79
79
75
81
80
81
81
74
82
70
76
76
61
64
76
72
69
70
78
67
71
71
82
73
70
78
74
66
70
78
78
64
74
78
82
82
78
70
78
78
78
84
84
82
82

Future Land Use

%
%
Tp
Imperv Imperv (hrs)
Total Direct
27
45
41
58
46
46
37
48
47
53
62
44
85
71
66
54

188

25
40
35
53
43
37
28
41
38
47
59
41
85
71
64
48

0.706
0.687
0.379
0.502
0.523
0.652
0.536
0.837
0.796
0.796
0.871
0.689
0.852
1.265
0.721
1.003
0.272
0.490
0.479
0.517
0.622
0.447
0.843
0.661
0.553
0.770
1.390
0.478
0.611
0.621
0.713
1.184
0.553
0.880
0.678
0.653
0.613
0.456
0.599
0.556
0.354
0.203
0.104
0.305
0.375
0.457
0.601
0.467
0.309
0.228
0.479
0.397

Land
Use

Cn

Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Urban
Urban
Urban
Urban
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Rural
Urban
Urban
Urban
Urban
Urban
Rural
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

77
80
78
82
79
71
81
79
79
76
81
81
82
82
78
82
70
76
76
61
64
76
72
69
70
78
67
71
70
82
74
74
74
74
66
70
78
78
70
74
78
82
82
78
74
78
78
78
84
84
82
82

%
%
Tp
Imperv Imperv (hrs)
Total Direct
39
63
35
44
23
48
35
40
37
49
41
58
77
44
46
37
48
48
46
54
50
32
85
71
66
54

38
60
32
42
22
46
29
31
32
44
35
53
77
41
37
28
41
40
37
49
44
26
85
71
64
48

0.706
0.687
0.379
0.502
0.523
0.652
0.536
0.837
0.796
0.796
0.871
0.689
0.852
0.632
0.361
0.501
0.272
0.490
0.479
0.517
0.622
0.447
0.843
0.661
0.553
0.770
1.390
0.478
0.611
0.311
0.356
0.592
0.276
0.440
0.678
0.653
0.613
0.456
0.300
0.556
0.354
0.218
0.104
0.305
0.187
0.457
0.601
0.467
0.309
0.228
0.479
0.397
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250

200

150

100

50

0
0

1

2

3

4

5

6

7

8

9

10

Time (hrs)

Existing Condition

Future Condition

Future Controlled Condition

100-Year Runoff Hydrographs at Taunton Road (refer to Figure 8, hydrologic reference point 7;
confluence of East and West Branches of Oshawa Creek)

For the main Oshawa Creek and primary (East and West) tributaries, the initial hydrograph peak
in the future model is less than the peak flow of the existing condition model. The shape of the
hydrograph, however, is quite different with the response to storm events being “flashy” and
followed by a longer secondary peak produced from the rural upstream drainage areas.
The following table presents the peak flows for the Existing, Future, (and Future Controlled) land
use conditions at hydrologic reference points illustrated in Figure 8.
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Table A4 - Comparison of Peak Flows (m3/s)
Hydrologic
Reference
Points

2-yr
Existing Future

5-yr

10-yr

50-yr

100-yr

Future
Future
Future
Future
Future
Existing Future
Existing Future
Existing Future
Existing Future
Cntrl
Cntrl
Cntrl
Cntrl
Cntrl

1

43.20

46.49 45.77

69.25

74.88 72.22

2

46.92

49.07 49.62

82.46

83.67 83.87 109.37 109.59 109.86 173.80 172.78 173.76 234.67 233.04 234.12

90.29

96.12

92.94 146.38 152.31 149.56 207.73 211.42 210.26

3

48.22

49.53 50.66

85.67

85.45 86.27 114.33 112.65 113.55 183.77 179.81 181.61 241.62 239.20 240.43

4

43.42

42.52 45.78

78.49

75.78 78.93 105.50 101.48 104.61 171.85 165.86 169.54 228.68 224.16 226.95

5

43.61

42.55 45.88

78.80

75.92 79.14 105.93 101.86 104.98 173.24 167.09 171.05 238.54 230.80 234.94

6

44.18

42.50 46.36

79.37

75.83 79.35 106.25 101.49 104.89 173.75 166.76 170.80 241.34 233.22 237.05

7

45.35

54.51 47.10

81.46

79.98 80.64 109.59 103.39 107.03 180.70 172.02 175.83 248.87 239.32 243.05

8

27.81

31.31 28.74

49.69

46.38 49.29

66.80

62.56

65.30 109.83 103.49 106.47 151.15 144.46 146.93

9

25.11

25.43 25.43

45.72

46.23 46.23

61.02

61.69

61.69

99.41

100.37 100.37 134.30 135.47 135.47

10

7.47

7.47

7.47

13.83

13.83 13.83

18.87

18.87

18.87

31.26

31.26

31.26

42.86

42.86

42.86

11

15.00

15.20 15.20

27.33

27.63 27.63

36.22

36.63

36.63

58.65

59.25

59.25

78.91

79.65

79.65

12

6.56

6.56

6.56

12.20

12.20 12.20

16.52

16.52

16.52

27.44

27.44

27.44

36.85

36.85

36.85

13

6.87

7.02

7.02

12.39

12.65 12.65

16.60

16.93

16.93

27.11

27.62

27.62

36.31

36.96

36.96

14

17.59

23.19 18.70

31.94

35.13 32.42

43.12

42.61

43.42

72.04

71.01

72.68 101.15 100.00 102.21

15

14.09

14.09 14.09

26.45

26.46 26.46

36.32

36.33

36.33

62.31

62.33

62.33

87.02

87.04

87.04

16

3.51

3.51

3.51

6.37

6.37

6.37

8.71

8.71

8.71

14.82

14.82

14.82

21.79

21.79

21.79

17

10.96

10.96 10.96

20.64

20.65 20.65

28.41

28.42

28.42

48.81

48.83

48.83

67.92

67.85

67.95

18

6.71

6.71

6.71

13.21

13.22 13.22

18.55

18.57

18.57

31.71

31.74

31.74

43.08

43.12

43.12

30

10.70

11.55 10.75

15.56

16.59 15.58

18.75

19.92

18.77

26.23

27.87

26.39

33.80

35.70

34.02

31

4.81

6.81

4.84

6.97

9.15

6.89

8.53

10.74

8.48

12.01

15.86

12.45

15.48

21.08

16.02

32

4.29

6.33

4.22

5.74

8.33

5.71

6.78

9.16

6.88

8.95

10.98

9.09

10.44

12.46

10.67

33

11.74

18.59 11.24

17.24

30.67 16.52

20.92

37.64

20.03

29.35

53.93

28.09

42.26

59.06

40.47

34

1.55

17.18 1.54

2.81

26.05 2.82

3.79

31.70

3.78

6.31

44.73

6.31

8.54

56.92

8.54

Mont

16.53

16.56 16.56

25.12

25.03 25.03

31.39

31.35

31.35

46.55

46.66

46.66

61.43

61.61

61.61

The “Existing” column refers to CLOCA Existing 2000 Land Use
The “Future” column refers to CLOCA Future Land Use
The “Future Cntrl” column refers to CLOCA Future Controlled

The results of the Existing and Future comparison indicate that generally, peak flow rates will
decrease in the future for the east branch, west branch, and main Oshawa Creek. The decrease
in peak flow can be attributed to the future development lands draining out of the area prior to
the upstream drainage reaching this area. The only storm event to increase in the future model
for these reaches is the 2 year storm. This may be attributed to the greater sensitivity of a small
rainfall event to reduced abstraction and infiltration losses due to urbanization.
Although the peak flow rates in the Oshawa Creek main branch and East and West tributaries are
relatively unaffected by the future urbanization, there are local impacts on the smaller tributaries.
Urbanization of each hydrologic unit results in significant peak flow increases from these areas.
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Table A5 - Peak Flow Increases for Urbanized Hydrologic Units
Hydrologic
Unit
W3.4.1
W3.4.2
W3.4
W3.1
W3
W2
W1.1
W1
E2.1
E3
E2
E1.1
E1.2
G7
G2

2 Year
5 Year
10 Year
25 Year
50 Year
100 Year
Existing Future Existing Future Existing Future Existing Future Existing Future Existing Future
3.28
3.42
6.26
6.52
8.58
8.92
11.88 12.32 14.49 15.00 19.80 20.44
3.59
3.59
6.14
6.14
8.02
8.02
10.62 10.62 12.63 12.63 16.57 16.57
1.61
1.69
2.79
2.91
3.66
3.81
4.86
5.05
5.80
6.01
7.60
7.86
3.14
3.29
5.36
5.60
7.01
7.30
9.28
9.64
11.04 11.44 14.46 14.94
1.80
9.79
3.03
14.34
3.95
17.39
5.21
21.36
6.18
24.41
8.20
35.17
2.58
17.42
4.55
26.45
6.04
32.18
8.14
39.64
9.79
45.39 13.03 57.65
4.01
12.24
6.79
18.01
8.83
22.64 11.64 27.94 13.81 32.07 18.13 41.35
3.63
6.09
5.31
8.91
6.44
10.79
7.91
13.24
9.04
15.12 15.73 21.79
2.18
4.21
3.75
6.16
4.90
8.02
6.48
9.81
7.71
11.18 10.03 15.13
0.81
6.09
1.43
8.72
1.90
10.45
2.56
12.67
3.09
14.36
4.11
19.67
1.43
8.76
2.50
12.85
3.33
15.60
4.50
19.18
5.42
21.93
7.38
31.59
2.36
7.00
4.14
10.21
5.46
13.32
7.30
16.25
8.75
18.50 11.49 24.94
3.77
7.01
6.62
24.72
8.76
30.07 11.78 37.02 14.14 42.39 18.95 53.58
1.55
17.18
2.81
26.05
3.79
31.70
5.19
39.06
6.31
44.73
8.54
56.92
0.55
1.78
0.98
2.60
1.32
3.14
1.78
7.09
2.15
4.70
2.83
6.33

As a result of these peak flow increases, there is a potential for significant flooding impact on
local tributaries.
The Goodman Creek flows will increase significantly for the 2-year storm through the 100-year
storm in the future scenario. Development of unit G7, the headwater area of Goodman Creek,
causes peak flow to increase throughout the Goodman Creek subwatershed. The impact on
existing developed areas downstream of unit G7 will be substantial if left unmitigated. The
Goodman Pond reduces peak flow from the future development model to within approximately
10% of existing levels, but urbanization of unit G2 once again increases future peak flow through
the creek.
Stage 3

Future Land Use Model with Quantity Control Ponds

To mitigate impacts from future urbanization, and protect downstream landowners from increased
flows, theoretical stormwater management controls have been examined in a “Future Controlled”
hydrologic model. Stormwater controls have been provided for all hydrologic units showing
significant peak flow increases as a result of proposed urbanization. The controls are in the form
of theoretical stormwater quantity control ponds, using the Route Reservoir command in Visual
Otthymo. The theoretical ponds control future peak flow rates to existing condition levels for 2
through 100-year storms at each subcatchment.
Stage 3

Results

Results of the hydrologic model were used to compare flows between the Existing land use and
Future Controlled scenarios. Table A4 presents the peak flows for the Existing, Future, and
Future Controlled land use conditions at hydrologic reference points illustrated in Figure 8.
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The results of the Existing and Future Controlled comparison indicate that the West Branch has a
small increase in flow or 3.3% for the 2-year storm and a small decrease in flow of 2.8% for the
100-year storm. The East Branch has a small increase in flow between 1.0% & 6.3% for the
100-year and 2-year storms respectively. The Goodman Creek flows have increased an average
0.5% for all storms. The flows at the outlet of Oshawa Creek as a result, have increased
between 0.9% to 5.3% for the 100-year and 2-year storms respectively.
The results indicate that the main Oshawa Creek and East and West tributaries continue to be
unaffected by urbanization or stormwater quantity controls. Existing condition model peak flow
rates are within a few percentage points of future controlled peak flow rates. The shape of the
runoff hydrograph from the future controlled model is similar to the existing condition model
with a single peak shape, as opposed to the double peak shape of the future condition model.
Stormwater quantity controls are effective at controlling peak flow rates to existing levels for
urbanizing hydrologic units, and also controlling peak flow rates in smaller tributaries including
the Goodman Creek.
Conclusions
Proposed urbanization of the Oshawa Creek could have detrimental impacts on peak flow rates
and flooding of the Goodman Creek and smaller tributaries of Oshawa Creek if left unmitigated,
and these impacts could result in increased flooding of private lands and structures. Therefore, it
is recommended that all proposed new development within hydrologic units W3, W2, W1.1, E3,
E2, E2.1, E1.1, E1.2, G7, and G2 that do not drain directly to the Main Oshawa Creek or East
or West tributaries, provide stormwater quantity control to reduce post-development peak flow
rates to existing condition levels for all (2 through 100-year) storm return periods. Future
developments within these areas that outfall directly to the Main Oshawa Creek or East or West
tributaries, may discharge uncontrolled stormwater.
Stage 4

Regulatory Events

The Regional Storm (Hurricane Hazel) was used in the original Oshawa Creek Watershed Study
(TSH,1995) to compute the regulatory flows and flood elevations. The Regional Storm was
applied to both the Existing 2000 and Future land use scenarios. The results were compared to
the TSH – 1995 model to check for any large increases in flows, which would require the need
to re-evaluate the existing Regulatory flows.
The Regional Storm can be analyzed using either the AMC II conditions and a 72-hour rainfall
or AMC III saturated conditions and a 12 hour rainfall. This report converted the CN values
from AMC II to AMC III conditions using Chart H2-11 Conversion of Antecedent Moisture
Condition, from MTO’s Drainage Manual, Chapter H, Design Flood Estimates.
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As specified in MTO’s Drainage Management Technical Guidelines, Appendix D, Single Event
Design Storms, watersheds with a drainage area larger then 25 km2 require an aerial reduction to
the rainfall values. Consistent with the values used in the 1995 TSH study, an aerial reduction of
96.3 % was used.
By modelling the Regional Storm as a 12 hour event, consideration for the fact that the previous
36 hours of the storm created a saturated soil condition, the Initial abstraction (Ia) values were
reduced for those hydrologic units covering the Oak Ridge Moraine. The (Ia) values were
reduced from 5.0 mm to 1.5 mm.
Although the Regional Storm produces the greatest peak flow rates for the majority of the
watershed, in smaller urban tributaries the 100-year peak flow may exceed regional flow rates.
For this reason, floodplain mapping exercises should include both 100-year and regional peak
flow rates. The greater of the 100-year or regional flood line will be considered to be the
regulatory event.
Conclusions
The Regional Storm is equally unaffected by future urbanization of the Oshawa Creek watershed.
Slight changes in peak flow between existing and future land use scenarios can be attributed to
changes in time to peak between rural and future urban catchments.
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Comparison of Regional Storm Peak Flows
(m3/s)
Hydrologic Reference
Points

Regional
TSH - 1995

Existing 2000

Future

H

860.89

842.79

Mont

42.17

42.16

1

879.45

854.34

835.94

2

922.17

900.43

875.83

3

935.33

919.29

891.17

4

866.03

851.06

823.00

5

876.14

867.27

836.02

6

872.53

861.09

828.49

7

878.30

862.23

824.61

8

466.17

449.63

428.75

9

375.93

369.31

369.81

10

117.74

118.38

118.38

11

235.70

220.14

220.49

12

121.13

115.81

115.81

13

97.64

91.84

92.18

14

415.20

415.52

400.99

15

321.63

329.11

329.15

16

106.02

109.54

109.54

17

217.99

193.99

194.03

18

105.12

115.78

115.84

30

70.08

76.77

80.30

31

64.92

67.63

70.61

32

60.76

64.73

65.97

33

49.04

47.44

48.64

34

22.35

24.95

27.46

Mont

-

41.47

41.45

Recommendations
The hydrologic model should be calibrated using rainfall and corresponding flow values from the
Oshawa Creek watershed. This process has been initiated through a partnership between the
City of Oshawa and CLOCA, where precipitation and stream gauges have been placed
throughout the watershed.
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Stormwater runoff generated by new development (including infilling) within the hydrologic units
between Taunton Road and Winchester Road, which drain directly to the main branch of
Oshawa Creek (including West and East branches) only require water quality and erosion
controls. The hydrologic units within this area, which do not drain directly to a main branch of
Oshawa Creek will also require quantity control.
Future development in the Oshawa Creek watershed in conformity with the Official Plan land use
designations has the potential to increase peak flow and flooding conditions on the Goodman
Creek and the smaller tributaries of the Oshawa Creek. Therefore, it is recommended that all
future development in hydrologic units W3, W2, W1.1, E3, E2, E2.1, E1.1, E1.2, G7, and G2
provide stormwater/flood control of all storm events (2 through 100 year) to pre-development
levels. The exception to this recommendation is for future developments that will drain directly
to the Main Oshawa Creek, East Tributary, or West Tributary. Direct connection to these
primary watercourses may discharge without stormwater quantity control, without detrimentally
impacting peak flows or flood levels.
Where stormwater control ponds are implemented, consideration should be given to flood control
standards from the Province of Ontario. In situations where a control pond is being proposed to
maintain a 100-year flood level, and the 100-year flood level is the regulatory event (larger than
the regional floodline) in the receiving stream reach, then the control pond should be designed as
a flood control facility.
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SC I E N T I F I C NA M E S

OF

SP E C I E S ME N T I O N E D W ITHIN

THE

LIFE SE C T I O N

FISHERIES
Common Name
Alewife
Bass,

Bullhead,
Chub,
Dace,
Darter,
Drum,
Goldfish
Killifish,
Lamprey,
Logperch
Minnow,
Perch,
Pike
Pumpkinseed
Salmon,

Sculpin,
Shad,
Shiner,

Smelt,
Stickleback,
Sturgeon,
Sucker,
Trout,

Whitefish,

Scientific Name
Alosa pseudoharengus
Micropterus salmoides
Ambloplites rupestris
Micropterus dolomieu
Morone chrysops
Ameiurus melas
Semotilus atromaculatus
Rhinichthys atratulus
Rhinichthys cataractae
Phoxinus eos
Etheostoma exile
Etheostoma nigrum
Etheostoma caeruleum
Aplodinotus grunniens
Carassius auratus
Fundulus diaphanus
Lampetra appendix
Petromyzon marinus
Percina caprodes
Pimephales notatus
Pimephales promelas
Morone Americana
Perca flavescens
Esox lucius
Lepomis gibbosus
Salmo salar
Oncorhynchus tshawytscha
Oncorhynchus kisutch
Oncorhynchus gorbuscha
Cottus bairdi
Cottus cognatus
Dorosoma cepedianum
Notropis cornutus
Notropis atherinoides
Notropis volucellus
Cyprinella spiloptera
Osmerus mordax
Culaea inconstans
Acipenser fulvescens
Catostomus catostomus
Catostomus commersoni
Salvelinus fontinalis
Salmo trutta
Salvelinus namaycush
Oncorhynchus mykiss
Coregonus clupeaformis

largemouth
rock
smallmouth
white
brown
creek
blacknose
longnose
northern redbelly
Iowa
johnny
rainbow
freshwater
banded
American brook
sea
bluntnose
fathead
white
yellow

Atlantic
Chinook
coho
pink
mottled
slimy
gizzard
common
emerald
mimic
spotfin
rainbow
brook
lake
longnose
white
brook
brown
lake
rainbow
lake
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Vegetation
Common Name
Alder
Ash,
Basswood
Beech,
Birch,
Cedar,
Cherry,
Elm,
Hemlock,
Maple,
Oak,
Pine,
Poplar
Walnut,
Willow

Scientific Name
Alnus spp.
Fraxinus nigra
Fraxinus pennsylvanica
Fraxinus americana
Tilia americana
Fagus grandifolia
Betula papyrifera
Betula alleghaniensis
Thuja occidentalis
Prunus serotina
Ulmus americana
Tsuga canadensis
Acer saccharinum
Acer saccharum
Quercus rubra
Pinus resinosa
Pinus sylvestris
Pinus strobes
Populus spp.
Juglans nigra
Salix spp.

black
green
white
American
white
yellow
eastern white
black
American white
eastern
silver
sugar (hard)
red
red
Scots
white
black

Wildlife
Common Name
Chipmunk,
Coyote
Deer,
Fox,
Grouse,
Mink
Raccoon
Skunk,
Squirrel,
Turkey,
Woodpecker,

Scientific Name
eastern

Tamias striatus
Canis latrans
Odocoileus virginianus
Vulpes vulpes
Bonasa umbellus
Mustela vison
Procyon lotor
Mephitis mephitis
Sciurus carolinensis
Tamiasciurus hudsonicus
Meleagris gallopavo
Dryocopus pileatus

white-tailed
red
ruffed

striped
grey
red
wild
pileated
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anadromous
Fish that begin life in tributaries, but spend part of their lives in the lake before returning to spawn as sexually mature
adults.
ANSI’s
Area of Natural and Scientific Interest, pertaining to either earth or life sciences, as identified by the Ministry of
Natural Resources.
aquifer
Groundwater - underground saturated geological formations that yield usable water or represent an important water
source.
area sensitive
Species of wildlife that have minimum habitat size thresholds in which they can successfully reproduce and fulfill their
life requirements.
baseflow
Groundwater discharged to the surface flows in a watercourse.
benthic
Living at or near the bottom of a water body.
branch
A collection of tributaries to a watercourse.
browse
Leaves, stems, twigs, bark, and wood of woody plants consumed by animals.
CLOCA
Central Lake Ontario Conservation Authority.
coniferous
Cone bearing trees.
deciduous
Trees bearing leaves that fall off seasonally.
DFO
Canadian Department of Fisheries and Oceans.
discharge
Groundwater released to surface flow, through watercourse baseflow or springs.
drumlin
Small oval hills formed from glacial till which have smooth convex contours. All drumlins in an area point in the same
direction and this is assumed to be the direction of movement of the glacier that formed them.
Ecological Land Classification
The Canadian classification of lands from an ecological perspective; an approach that attempts to identify ecologically
similar areas.
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ecosystem
An interacting system of living things and their environment.
edge generalist
Species of wildlife that exploit the habitats in the zone where two vegetation communities meet.
electrofishing
A method of biological survey in which waters are electrified with special equipment to temporarily incapacitate fish.
Environmental Impact Studies
An examination of the potential environmental effects of a proposed action.
ephemeral
Seasonal. Ephemeral streams have defined channels but flow only for part of the year.
erosion
A process whereby surface soil and rock is loosened, dissolved, or worn away and moved from one place to another.
ESA’s - Environmentally Sensitive Area within the jurisdiction of the Central Lake Ontario Conservation Authority,
characterized by the 1978 study entitled Environmental Sensitivity Mapping Project.
evapotranspiration
Loss of water from the land surface through both transpiration by plants and evaporation.
floodplain
The area, usually low lands adjoining a watercourse, which has been or may be subject to flooding hazards.
fluvial
Of or belonging to rivers.
forest interior specialist
Species of wildlife that are specially adapted to inhabit areas of forest greater than 100m from any edge.
functional width
Portion of habitat feature having characteristics necessary to provide a particular function (i.e. corridor).
geomorphology
The branch of geology that deals with the origin and nature of landforms.
glacial till
Mixture of material, including clay, sand, pebbles, and gravel, directly deposited by a glacier.
groundwater
Water that is absorbed by the ground that moves through soil layers below the ground surface.
habitat specialist
Species of wildlife that are specifically adapted to exploit a certain type of habitat.
headwaters
The origins of streams and rivers.
hydrogeology
The science of water and land interactions.
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hydrology
An earth science that studies the occurrence, distribution, and movement of water.
impermeable
Surfaces that do not allow water to penetrate or be absorbed.
invertebrates
Animals lacking a spinal column such as insects, crustaceans, clams, snails, and worms.
lacustrine
Having to do with, or living in, a lake.
Lake Iroquois
A glacial lake that inundated the land bordering present day Lake Ontario approximately 12,500 years ago.
linkages
Small connectors between individual habitat units or landscape features.
meander
Semi-circular bends that form along the course of a slow-moving, mature stream.
MMAH
Ministry of Municipal Affairs and Housing.
MNR
Ministry of Natural Resources.
MOE
Ministry of Environment (formerly MOEE- Ministry of Environment and Energy).
mortality
Death. Refers to elimination of individuals from a wildlife population.
non-point source
Originating from more than one location.
Oak Ridges Moraine
A moraine extending from the Niagara Escarpment to the Trent River that developed as gravel and sand were
deposited at the edge of a glacier by escaping melt water.
Official Plan
A municipal document prepared to guide the physical development of a municipality, while having regard to relevant
social, economic, and environmental matters.
OMAFRA
Ontario Ministry of Agriculture, Food, and Rural Affairs.
opportunistic predators
Wildlife species that feed on any prey currently available, as opposed to seeking out a particular kind.
outwash
Sand and gravel deposits formed when water drains from a glacier. These deposits are generally pitted with
depressions and have no surface drainage.
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physiography
The study of landforms and soil forming materials.
recharge
Water absorbed by the ground that recharges groundwater aquifers.
regeneration
The establishment of vegetation in an area that has recently been disturbed or cleared.
riffle
The area of fast water within a creek, usually associated with a gradient change and relatively ‘clean’ gravel, cobbles
or rocks.
riparian
Terrestrial areas bordering aquatic zones showing an influence of water that is not normally found in adjacent uplands.
riverine
Of or living in a river or flowing water.
salmonids
Species belonging to the family of fishes Salmonidae, including salmon, trout, char, whitefish and grayling.
sediment
Matter which settles at the bottom of liquids, and can also be found suspended in the liquid column.
sewershed
That area which drains to a stormsewer system.
sheet flow
The flow of water over land before it reaches a watercourse.
stakeholders
Groups that have a legitimate interest in the management of a watershed.
subwatershed
A subcatchment or segment of a watershed.
surficial geology
The study of surface materials, their formation and distribution.
tributaries
Watercourses that drain to a larger watercourse.
urban tolerant
Wildlife species that are able to carry out normal life functions within fragmented habitats of urban developed areas.
water table
The elevation of the upper limit of groundwater in soil.
watershed
The land drained by a river or creek and its tributaries.
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