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Executive Summary 

This background report on “Terrestrial/Aquatic Environment” provides detailed information on 
the terrestrial and aquatic environment that may be potentially affected by the undertaking.  It 
provides a description of the characteristic terrestrial and aquatic environments within the Study 
Area, as well as identifying particular features that merit special consideration due to their 
designation as valued natural heritage resources or as sensitive ecological receptors. 

As with most of southern Ontario, the Study Area is characterized by an extensive ground 
moraine comprised of glacial till that is overlain by the Oak Ridges Moraine.  This prominent 
southern Ontario landform traverses the south-central portions of York and Durham from 
Caledon in the west to Trenton in the east.  The Moraine serves as the headwaters region for 
most of the streams draining south through York and Durham to Lake Ontario and north to Lake 
Simcoe and the Kawartha Lakes. 

Bounded by three major bodies of water: Lake Simcoe to the north, Lake Scugog to the 
northeast, and Lake Ontario to the southeast, the Study Area encompasses three climatic regimes 
with some of the mildest conditions in the province. These conditions favour forests dominated 
by broad leaved species of trees in the south and broad-leaved, mixed woods and conifer forests 
in the north, although much of the Study Area’s forests have been cleared for agricultural and 
human settlement. The wildlife species within the Study Area are typical of southern Ontario 
ecosystems. 

Within the Study Area, there are numerous areas with special natural heritage designations that 
range from areas of natural and scientific interest, provincially significant wetlands, 
environmental significant/sensitive areas, conservation areas, provincial parks and areas that 
have been designated by the provincial government as Greenbelt lands and Oak Ridges Moraine 
lands.  The Official Plans for Durham and York also identify areas within their jurisdiction that 
are considered to be environmentally significant areas and have special policies associated with 
these areas.  Additionally, there are nature reserves that are held by non-governmental 
organizations such as the Nature Conservancy of Canada and the Federation of Ontario 
Naturalists. 

Within Durham and York, there are 15 species of insects, 3 species of fish, 8 species of 
amphibians and  reptiles, 17 species of birds and 3 mammal species identified by the Natural 
Heritage Information Centre (2006) as being rare or at risk.  In addition, nearly 39% of the local 
flora is considered rare in either Durham and/or York, and approximately 31% of the flora within 
the Study Area is non-native, reflecting the long history of settlement in the area and the 
considerable introduction of exotic species in and around human habitations as a result of 
agricultural practices.   
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1. Introduction 
This report entitled “Report on the Environment Potentially Affected: Terrestrial and Aquatic 
Environment” has been prepared as part of the Durham-York Residual Waste Study and is 
intended to provide the results of a key EA Study task for consideration by the public, 
government agencies, other stakeholders and the Joint Waste Management Group.  This report 
will act as a supporting document to the report on “The Evaluation of “Alternatives To” and 
Selection of the Preferred Residuals Processing System”.   

Portions of this report are based on information and methodologies developed by the Niagara-
Hamilton WastePlan Study. 

1.1 Background 

1.1.1 Durham and York Diversion Programs 

The Region of Durham has programs in place for the source separation and diversion of both 
“Blue Box” recyclables and household organics. The Blue Box program is being expanded over 
the next few years to collect a wider range of materials and the source separated organics 
collection/composting program is being expanded to service the entire Region.  In its December 
1999 Solid Waste Master Plan, the Region adopted a diversion target for residential waste of at 
least 50% by 2007 or earlier. On April 14, 2004, Durham Regional Council adopted the position 
to increase waste diversion beyond 50%. In light of the province’s recently-announced policy 
initiative of “60% diversion by 2008” the Region will likely refine its diversion target to align 
with that proposed by the Province. 

York Region has programs in place for the source separation and diversion of “Blue Box” 
recyclables and household organics. In July 2005, the Region opened a single-stream Blue Box 
recycling facility located in East Gwillimbury. This facility enables residents to put all 
recyclables into one Blue Box, eliminating the need for separating containers and fibres. The 
facility also allows residents to recycle approximately 25 items, including #1 to #7 rigid plastic 
containers, empty paint cans, and milk containers. Household collection of food waste began, as 
a pilot project in September of 2004, and is currently provided to approximately 67,000 
households.  Full implementation of household organics programs is expected to be completed 
by 2008. In light of the province’s policy initiative of “60% diversion by 2008”, York Region 
also anticipates aligning its diversion target with that proposed by the Province. 

Despite expanded source separated diversion efforts, Durham and York continue to face the 
challenges of managing residual waste and require increased processing capacity in the near 
future.   

1.1.2 Durham/York Residual Waste Study 

Durham and York Regions have agreed to undertake a joint Residual Waste Study. Both 
municipalities are in need of a solution to manage the remaining solid waste after diversion (i.e. 
residual or post-diversion waste). The Regions are working to address the social, economic, and 
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environmental concerns of residents through an Environmental Assessment (EA) Study, which 
will examine potential residuals processing alternatives.  

Even with expansion of source separated diversion programs, Durham and York continue to face 
the challenges of managing residual waste. Both Regions face a shortage of available landfill 
capacity over the long term. In response to the closing of existing landfill sites and the inability 
to develop new landfill capacity in the GTA, Durham and York Regions, along with other GTA 
municipalities, were forced to enter into contracts for the “export” of their residential waste 
primarily to Michigan. 

In response to this situation, the Regions want to implement, as quickly as possible, a 
Durham/York based solution that is socially and environmentally acceptable to both 
communities, that maximizes environmental protection and that fosters the wise management of 
potential resources, such as the recovery of additional recyclable materials from the residual 
waste which are currently lost by way of landfill in Michigan. 

During the latter half of 2005, the United States government initiated the process of passing 
legislation that, if successful, would prevent or severely inhibit Durham and York’s current 
disposal arrangements with sites in the State of Michigan.  There is a reasonable likelihood that 
this legislation will be passed in 2006. 

Durham and York recognize that the Province of Ontario doesn’t have sufficient energy to meet 
its growing needs. Both Regions recognize that there is opportunity associated with the 
utilization of the waste stream as a fuel source to produce energy and have identified this 
opportunity as a key part of the subject EA Study. 

1.1.3 Environmental Assessment (EA) 

Since the adoption of the Environmental Assessment Act (EA Act) in the 1970s, the EA process 
has evolved into a study or decision-making process undertaken in consultation with interested 
parties including the public, that evaluates alternatives considering potential effects on the 
environment, the availability of mitigative measures that address, in whole or in part, these 
effects and the comparison of the advantages and disadvantages of the remaining or “net” 
effects. The result of this process is to provide the planning rationale and support for a preferred 
solution.  

The EA Study provides a planning approach where environmental constraints or opportunities 
are considered in the context of the broadly defined environment (i.e., the natural environment as 
well as the social, economic and heritage “environments”) and potential effects are understood 
and addressed before development occurs. 

All public sector (i.e., provincial or municipal) undertakings that have the potential for 
significant effects in terms of their scope are generally subject to the Act and must apply for 
approval from Ontario’s Minister of the Environment. With respect to waste management, 
certain types of waste management undertakings require approval under the EA Act. In general, 
approval under the EA Act is required for the establishment or the expansion of a waste disposal 
facility.  
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Under the EA Act, an Environmental Assessment (EA) Terms of Reference must be prepared 
and submitted to the Minister of the Environment for approval before an EA Study can be 
undertaken.  The purpose of the EA Terms of Reference is to describe in a clear and concise 
manner the purpose of the proposed undertaking and how the proponent intends to carry out an 
environmental assessment in respect of the proposed undertaking. The EA Terms of Reference, 
once finalized and approved by the Minister of the Environment, becomes the guiding document 
for the completion of the EA Study and the EA documentation. 

On March 31, 2006, the Durham/York Residual Waste Study EA Terms of Reference was 
approved by the Minister of the Environment. The approved EA Terms of Reference identifies a 
process, consistent with the requirements of the EA Act that will be followed by Durham and 
York to identify a long-term residuals processing system. The EA Terms of Reference describes 
the following key elements related to the EA Study: 

- the proponents completing the EA Study; 

- the purpose and description of the undertaking that will result from the EA Study; 

- the range of alternatives to be evaluated as part of the EA Study; 

- the environment that may potentially be affected by the undertaking; 

- the step-by-step methodology and an initial set of criteria to be applied to evaluate the 
alternatives; and 

- a plan for consulting with the public and other stakeholders during the EA Study. 

Durham and York are following the approved process described in the EA Terms of Reference 
document. A copy of the approved EA Terms of Reference document may be obtained from the 
study website, www.durhamyorkwaste.ca.  

 

1.1.4 Purpose of the Undertaking 

An ‘Undertaking’ is a project or facility that is subject to an Environmental Assessment. 

The purpose of the Durham/York Residual Waste Study Undertaking is: 

To process - physically, biologically and/or thermally - the waste that remains after the 
application of both Regions’ at-source waste diversion programs in order to recover 
resources - both material and energy - and to minimize the amount of material requiring 
landfill disposal. 

In proceeding with this undertaking only those approaches that will meet or exceed all 
regulatory requirements will be considered. 

1.1.5 Consideration of Alternatives 

The Residual Waste Study EA Terms of Reference identifies two types of alternatives to be 
evaluated during the EA Study. The first are referenced as “Alternatives to” the undertaking 
and include fundamentally different approaches to managing post-diversion waste.  
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Recognizing the priority afforded by both communities to waste diversion, additional at-source 
diversion is evaluated separately and preceding the evaluation of other alternatives to confirm the 
quantity and types of waste requiring management by a future Durham / York residuals 
processing system. Landfill facilities will be assumed to continue to play a role for the disposal 
of certain materials that cannot be otherwise processed or diverted. Landfill capacity at an 
approved facility (ies) will be acquired as necessary to meet the landfill requirements of the 
preferred Residuals Processing System. A landfill only system, whereby a new landfill site 
capable of managing all waste that remains after at-source diversion would not meet the purpose 
of the undertaking, and thus will not be considered in this proposed EA Study. 

During development of the EA Terms of Reference, consideration was given to a wide range of 
available alternatives with regards to suitability and applicability to Durham and York resulting 
in identification of the following system components:  

- Mechanical Treatment; 

- Biological Treatment; and 

- Thermal Treatment. 

As part of the Residual Waste Study, alternative residuals processing systems comprised of these 
components will be formulated and evaluated. 

The second type of alternative to be evaluated are referenced as “Alternative Methods” and 
include alternative ways or methods of implementing the preferred “Alternative to”, in this case, 
the preferred alternative residuals processing system. With waste management related 
undertakings, the consideration of “Alternative Methods” typically involves an evaluation of 
alternative sites for establishing waste management facilities. Depending on the scope and types 
of sites being considered, some EA studies may also evaluate alternative facility design and 
operational aspects. 

The approved EA Terms of Reference provides a proposed site selection process for facilities 
required as part of the preferred long-term processing system. The site selection process will 
evaluate a range of siting opportunities identified in areas considered suitable for the 
establishment of a waste management facility. The types of opportunities considered and the 
nature of areas considered suitable for the siting of a waste management facility will depend on a 
number of factors, including the types of technologies being sited. 

1.1.6 Evaluation of “Alternatives to” 

The approved EA Terms of Reference identifies a seven (7) step evaluation methodology for 
comparing alternative approaches to manage waste remaining after diversion as follows:  

Step 1 Prior to initiation of the evaluation of “Alternatives to”, the proposed evaluation 
methodology and criteria will be reviewed in consultation with the public and 
agencies.  This review will seek additional input on the proposed evaluation steps 
and evaluation criteria presented in the EA Terms of Reference and will seek to 
establish and confirm the relative priorities to be considered during the evaluation. 
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Step 2 The component alternatives will be assembled into alternative residuals 
processing systems with each system being capable of managing the entire 
projected residual waste stream. 

 
Step 3 Data collection will be undertaken for the purpose of applying each of the 

comparative evaluation criteria to each of the alternative residuals processing 
systems.  

 
Step 4 The comparative evaluation criteria will be applied to each of the alternative 

residuals processing systems and potential effects identified. 
 
Step 5 Each of the potential effects identified at Step 4 will be considered with respect to 

the availability of measures to mitigate (i.e., measures that may be applied to 
reduce or eliminate a negative potential effect) or enhance (measures that may be 
applied to improve or increase the magnitude of a benefit or positive effect) the 
effects, and identify the remaining or ‘net effects’. 

 
Step 6 The net effects associated with each residuals processing system under each 

comparative criterion will be compared and a list of relative advantages and 
disadvantages associated with each alternative residuals processing system was 
developed. 

 
Step 7 The relative advantages and disadvantages of each alternative residuals 

processing system will be considered in the context of priorities established in 
consultation with the public and agencies and the preferred system selected.  The 
preferred system will be the one exhibiting the preferred balance of advantages 
and disadvantages accounting for the significance of environmental categories 
and criteria established by the public and agencies. 

1.2 Purpose of this Report 
Step 3 of the EA Work Program for the Durham/York Residual Waste Study includes the 
completion of a series of background reports describing various components of the environment 
potentially affected by the undertaking as follows: 

• Report on Air Environment; 
• Report on Terrestrial/Aquatic Environment; 
• Report on Agricultural Environment; 
• Report on Social / Cultural Environment; and 
• Report on Legal / Jurisdictional Environment. 
 
These reports are intended to establish baseline conditions for the purpose of applying the 
proposed systems evaluation criteria and identifying potential effects associated with the 
alternative systems. These reports, in some cases, carry forward the descriptions of the 
environment developed for the EA Terms of Reference. 
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This background report on “Terrestrial/Aquatic Environment” provides detailed information on 
the terrestrial and aquatic environment that may be potentially affected by the undertaking.  It 
provides a description of the characteristic terrestrial and aquatic environments within the Study 
Area, as well as identifying particular features that merit special consideration due to their 
designation as valued natural heritage resources or as sensitive ecological receptors, e.g., 
“species at risk.” The specific aspects of the terrestrial and aquatic environment that are 
considered in this report include: 

y Study Area Identification 
y Physical and Biological Setting 
y Geology and Physiography 
y Soils 
y Climate 
y Hydrology and Hydrogeology 
y Terrestrial and Aquatic Biological Features 
y Areas with Special Natural Heritage Designations 
y Green Belt Plan Areas - Oakridge Moraine 
y Areas of Natural and Scientific Interest 
y Classified Wetlands 
y Environmentally Sensitive/Significant Areas 
y Provincial Parks 
y Conservation Areas  
y Non Governmental Organization Lands and 
y Species at Risk. 
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2. Study Area 
The Study Area comprises all lands within the geographic boundaries of Durham and York.  
Three major bodies of water bound the Study Area.  These are Lake Simcoe to the north, Lake 
Scugog to the northeast and Lake Ontario to the southeast.  The Study Area shares municipal 
boundaries with Simcoe County to the northwest, the City of Kawartha Lakes to the northeast, 
Peterborough and Northumberland Counties to the east, the City of Toronto to the southwest and 
the Regional Municipality of Peel to the west.  The total areal extent of the Study Area is 4,308 
km2, with Durham and York occupying 2,532 km2 and 1,776 km2, respectively. A map of the 
Study Area is illustrated in Figure 2-1. 
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Figure 2-1: Basemap 
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3. Physical and Biological Setting 
As with most of southern Ontario, the Study Area is characterized by an extensive ground 
moraine that has blanketed the landscape with an overburden of till of glacial origin.  Bounded 
by three major bodies of water: Lake Simcoe to the north, Lake Scugog to the northeast, and 
Lake Ontario to the southeast, the Study Area encompasses three climatic regimes with some of 
the mildest conditions in the province. These conditions favour forests dominated by broad 
leaved species of trees in the south and broad-leaved, mixed woods and conifer forests in the 
north, although much of the area’s forests have been cleared for agricultural and human 
settlement. The wildlife species within the Study Area are typical of southern Ontario 
ecosystems. 

3.1 Geology and Physiography 
Lands in the Study Area are underlain by Paleozoic sedimentary rocks that, in turn, overlie the 
Precambrian sequences of the Canadian Shield. The dominant physical characteristic of the 
Study Area is the extensive ground moraine laid down by the glaciers of the last ice age.  Upon 
this ground moraine, traversing the south-central portions of York and Durham, is the Oak 
Ridges Moraine, one of southern Ontario's most prominent landforms. The Moraine is a ridge 
over 160 km long running from Caledon, in the west, to Trenton, in the east. The feature serves 
as the headwater region for most of the streams draining south through York and Durham to 
Lake Ontario and north to Lake Simcoe and the Kawartha Lakes. 

The bedrock within Durham is completely obscured by the overburden and its elevation ranges 
from approximately 60-70 m above sea level (a.s.l.) along the Lake Ontario shoreline to more 
than 150 m a.s.l. in the Oak Ridges Moraine.  Two buried bedrock valleys have been reported by 
Singer (1981), which appear to coincide roughly with the existing valleys of the Bowmanville 
and Soper Creeks.  The Paleozoic Formations directly underlying the overburden within the the 
Durham Region portion of the Study Area consist of the Lindsay Formation of the Simcoe Group 
of Upper Ordovician age overlain by the Blue Mountain Formation.  The Lindsay Formation 
extends along the eastern boundary of Durham and along the north shore of Lake Ontario.  The 
rest of Durham is underlain by the younger Blue Mountain Formation (formerly the Whitby 
Formation) of Middle Ordovician age (Johnson et al. 1992).  

As with Durham, the bedrock in York is completely obscured by overburden.  The bedrock 
elevation ranges from about 80 m a.s.l. along the southern boundary to 200 m a.s.l. in the Oak 
Ridges Moraine.  York is underlain by the Blue Mountain, Georgian Bay, and Queenston 
Formations of the Upper Ordovician age.  A small area extending from the north of Richmond 
Hill to the Oak Ridges Moraine is underlain by the rocks of the Simcoe Group of Middle 
Ordovician age.   

The Study Area is composed primarily of portions of six physiographic regions: the Lake 
Iroquois shoreline; the South Slope; the Peel Plain; the Oak Ridges Moraine; Lake Simcoe and 
the Simcoe Lowlands; and the western end of the Peterborough Drumlin Field. 
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3.1.1 Oak Ridges Moraine 

As previously noted, the Oak Ridges Moraine is the most prominent feature in the Study Area. 
The Moraine is a landform made of sand, gravel and silt deposited as a ridge between two 
retreating glacial lobes. The surface of the moraine is distinguished as “kame and kettle” relief, 
where the hummocky hills are composed of sand and gravel with underlying till or boulder clay 
protruding at times to form high ridges (Chapman and Putnam 1984).  It varies in width from 
approximately 3 km at its narrowest point near Lake Scugog to 24 km at its widest point in York.  
The crest has a general altitude of 305 m a.s.l. (with some areas extending above 335 m a.s.l.) 
and stands 229 m above the mean elevation of Lake Ontario (Chapman and Putnam 1984).  It 
forms the drainage divide between Lake Simcoe and Lake Ontario. The Moraine is vital to both 
Durham and York, as it functions as a groundwater recharge zone for aquifers that supply 
drinking water to 250,000 residents in the Greater Toronto Area. It provides base flow 
contributions to 65 watercourses that arise on its flanks or at the base of its slopes and many of 
these streams contain highly productive fisheries. Some of the largest tracts of land in southern 
Ontario that still contain naturally occurring vegetation are present on the Moraine.  These lands 
are home to rare plant and animal species.   

3.1.2 Lake Iroquois Shoreline/Plain 

The Lake Iroquois Plain forms a belt that is 8 to 12 km wide along the present-day shoreline of 
Lake Ontario.  Lake Iroquois was the larger precursor to Lake Ontario, which existed during the 
most recent period of glacial melting. The plain is bounded on the north by the ancient Lake 
Iroquois shoreline that tilts upwards to the east.  Sand and gravel bars and beach terraces are well 
displayed at the surface along the abandoned shoreline.  Farther south, the Iroquois Plain is 
covered by silt, clay, till and organic deposits (MOE 2003), although there is one patch of dry 
sandy terrace just to the north of Oshawa.  The Lake Iroquois Plain is an important geological 
feature due to the groundwater recharge and discharge that occurs within its strata.  

3.1.3 South Slope 

The lands to the south of the Oak Ridges Moraine form an undulating plain that generally slopes 
southwards to the shores of Lake Ontario. Its topography varies from regularly gentle to fairly 
steep slopes, but does present a noticeable contrast to the irregular features of the Oak Ridges 
Moraine to the north and the flatter rolling surface of the Iroquois Plain to the south (MOE 
2003).  The section of the physiographic region contained within Durham and York is 
characterized by long, thin, scattered drumlins and consists mainly of calcareous clay till made 
up of lacustrine clay and silt (Chapman and Putnam 1984).  The area encompasses some of the 
most productive soils of southern Ontario and in conjunction with the relatively mild climatic 
conditions, the South Slope region is one of the prime agricultural areas along the north shore of 
Lake Ontario. 

3.1.4 Peel Plain 

The development of the “Peel Pond” upon a major terrace of the South Slope led to the 
formation of the Peel Plain, a relatively level plain of glaciolacustrine sediments that extends out 
of Peel and across the southern edge of York. The underlying material is predominantly shale 
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and limestone, with a veneer of clay in much of the Plain (Chapman and Putnam 1984).  Along 
with the South Slope, the relatively mild climatic conditions and fertile soils make this one of the 
prime agricultural areas along the north shore of Lake Ontario. 

3.1.5 Lake Simcoe and the Simcoe Lowlands 

Lake Simcoe is the fourth largest lake in the province of Ontario and is a remnant of prehistoric 
Lake Algonquin. Lake Simcoe is approximately 30 km long and 25 km wide with an area of 
roughly 720 km². The lake is bordered by Simcoe County, Durham and York. The shoreline of 
the lake contains thousands of cottages and is one of the most popular vacation areas in Ontario. 
Lake Simcoe contains a large island, Georgina Island, in addition to several smaller islands.  

The Simcoe Lowlands are an extensive level plain that forms the Lake Simcoe basin and is 
defined by the bluff that marks the high stage of prehistoric Lake Algonquin. The most 
significant natural feature of the Simcoe basin is the Holland Marsh, an extensive wetland that 
flanks the Holland River. The Holland Marsh once occupied about 80 km² but has since been 
reduced in size due to agricultural and settlement. The marsh is surrounded by hills to the north 
and south, with plentiful pine forests to the east. A swamp is present in the northeast and is 
currently designated as a protected area. 

A portion of the Lake Simcoe Watershed is identified as an area of hydrological significance and 
is included within the Greenbelt for protection (Greenbelt Plan 2005).  A portion of the Holland 
Marsh is also the most intensively cultivated area of the province, supporting the farming of 
crops such as onions, lettuce, celery, spinach, carrots and potatoes (Chapman and Putnam 1984). 

3.1.6 Peterborough Drumlin Field 

The west end of the Peterborough Drumlin Field extends through the north end of Durham into 
York. This rolling till plain is characterized by its frequent drumlins, small ovoid hills of glacial 
origin, with their main axes oriented in a northeast-southwest direction. For the most part, the 
rock underlying this physiographic region is limestone of the Lindsay and Verulam Formations, 
which are highly fossiliferous and disintegrate easily (Chapman and Putnam 1984).  The area is 
also noted for its eskers, one of the more distinctive of which is the Cannington Esker, in 
Durham. 

3.1.7 Schomberg Clay Plains 

A number of topographic basins that contain deep deposits of stratified clay and silt occur along 
the northern slopes of the Oak Ridges Moraine.  The deposits located near Schomberg, 
Newmarket and to the north of Lake Scugog are included within this physiographic region.  The 
surface under the area near Schomberg and Newmarket is characterized by a drumlinized till 
plain.  Many of the smaller drumlins have been buried beneath clay, but the rolling relief of the 
underlying plain is still evident.  The area located near Lake Scugog overlies a flat till plain, and 
is more characteristic of a lake plain.   
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3.2 Soils 
The soils of the Study Area have been classified and described in three reports. The report for 
York was prepared by Hoffman and Richards in 1955 and was based on the former York County 
boundaries. The other two reports were used to illustrate the soils of Durham.  Weber et al. 
(1946) was based on the former Durham County and Olding et al. (1957) was based on the 
former Ontario County, which are now amalgamated in the Regional Municipality of Durham. 

The parent materials of Durham soils may be grouped into three main classes according to the 
influence of their chemical composition on soil development.  These are: (a) calcareous materials 
rich in lime as are found in limestone; (b) calcareous materials originating from granite; and, (c) 
argillaceous or clayey materials derived from shales, etc. (Webber et al. 1946, Olding et al. 
1957). The physiographic divisions of surface materials in Durham are based largely on land 
form and characteristics of the parent materials.  The late Wisconsin drift resulted from the 
glacial action on the Trenton and Black River limestone series and some Precambrian material. 
In the southwest corner of Durham appreciable amounts of Utica shale were deposited. The drift 
is relatively deep over the limestone bedrock.  

Durham soils have developed under a forest vegetation dominated by broad-leaved trees 
(principally maple and beech) and in a relatively cool, humid climate, creating grey-brown 
podzolic soil.  Durham is predominantly made up of Dundonald sandy loam, Bondhead loam, 
Otonabee loam, Pontypool gravelly sand and Newcastle loam, with fingerings of Bottom Land 
material.  Overall, drainage is excessive to very poor and the soil pH reaction is neutral to mildly 
alkaline (Webber et al. 1946, Olding et al. 1957). 

The soil composition of York is much more complex.  The underlying bedrock formations in 
York include the Trenton limestone and the Billings, Dundas and Meaford shales of Ordovician 
age (Hoffman and Richards 1955).  The unsorted material (till) deposited by ice is an 
accumulation of particles of all sizes, from clay and silt to stones and boulders of varying sizes. 
Loam textured till occurs most commonly in Markham and the area north of Newmarket. In 
Markham the till consists largely of shale with smaller amounts of limestone, while in the 
northern part of York, limestone predominates. Clay loam and clay textured tills occur in King 
and Vaughan. Those in King consist largely of limestone materials with shale intermixed while 
those in Vaughan Township consist largely of shale with limestone intermixed. The till materials 
occur in smooth gently sloping to irregular steeply sloping plains. On the loam textured 
materials, drumlinoid features predominate. 

Fluvio-glacial deposits are found in the middle of York where the Oak Ridges Moraine is 
situated, and consist of a poorly sorted mixture of sand, gravel and till in which sand is the 
dominant component. Pockets of gravel or till usually occur in the sandy materials. The fluvio-
glacial materials have irregular steeply sloping topography and are calcareous. 

The prevalent soil groups are grey-brown podzolic, dark grey gleysolic, and brown forest, with 
fingers of alluvial bottomland throughout.  The predominant soil types are Schomberg clay loam, 
Pontypool sandy loam, Peel clay, Oneida clay loam and King clay loam.  The drainage varies 
from excessive to very poor and the soil pH reaction ranges from medium acid to medium 
alkaline. 
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3.3 Climate 
Bounded by Lake Ontario to the southeast, Lake Simcoe to the north and Lake Scugog to the 
northeast, the Study Area encompasses portions of three climatic regimes with some of the 
mildest conditions in the province. These climatic regimes were delineated by Brown et al. in 
1974, taking into consideration the influence of such factors as general weather patterns, 
landforms, and proximity to the Great Lakes. Although this data is from the 1970’s, a review of 
more recent research has shown that the influence of the three climatic regimes, as described by 
Brown et al., remains applicable to the present-day climate of the study area.  The three climatic 
regions found in the Study Area are: the Lake Ontario Shore region, encompassing the Lake 
Ontario shoreline plain; the South Slopes region, located on the crest and south-facing slope of 
the Oak Ridges Moraine; and the Simcoe and Kawartha Lakes region, including the north slope 
of the Oak Ridges Moraine and the adjacent limestone plains that extend north to the contact 
zone with the Precambrian Shield (Brown et al. 1974). A variety of climatic parameters affecting 
the growth of crops and vegetation are presented in Table 3-1 for the above three climatic 
regions.  

As might be expected, conditions are most favourable in the Lake Ontario Shore region with the 
growing season becoming progressively shorter and cooler in the South Slopes region and the 
Simcoe and Kawartha Lakes region. For example, the average number of frost-free days is 150 
per year in the Lake Ontario Shore region, 145 days in the South Slopes region and only 135 
days in the Simcoe and Kawartha Lakes region. The annual number of growing-degree days 
decreases from 3,700 in the Lake Ontario Shore region to 3,500 in the South Slopes region to 
3,200 in the Simcoe and Kawartha Lakes region (Table 3-1). 
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Table 3-1: Climate Data for the Lake Ontario Shore, South Slopes, and Simcoe and Kawartha Lakes Climatic Regions1. 

 
Climatic Parameter Lake Ontario Shore South Slopes Simcoe and Kawartha Lakes
 
Mean Annual Temperature ºC (ºF) 7.2 (45) 7.2 (45) 6.1 (43) 
 
Mean Daily Temperature ºC (ºF)  Minimum Maximum Minimum Maximum Minimum Maximum 
 January -10.6 (13) -1.7 (29) -10.6 (13) 0.0 (28) -13.3 (8) -3.3 (26) 
 April 1.1 (34) 10.6 (51) 0.6 (33) 11.1 (52) -0.6 (31) 10.6 (51) 
 July 15.0 (59) 26.1 (79) 14.4 (58) 27.2 (81) 13.9 (57) 26.1 (79) 
 October 4.4 (40) 14.4 (58) 3.9 (39) 15.0 (59) 2.8 (37) 14.4 (58) 
 
Mean Date of Last Spring Frost 12 May 15 May 18 May 
Mean Date of First Autumn Frost 08 October 05 October 28 September 
Mean Annual Frost-free Days 150 145 135 
 
Mean Start of Growing Season 12 April 13 April 18 April 
Mean End of Growing Season 03 November 03 November 28 October 
Annual Length of Growing Season (days) 205 205 195 
 
Mean Annual Growing-degree Days (ºF) 3,700 3,500 3,200 
 
Mean Annual Precipitation - mm (inches) 864 (34) 864 (34) 813 (32) 
Mean Annual Snowfall - mm (inches) 1 650 (65) 1 780 (70) 1 780 (70) 
 
1 Brown et al. (1974). 

 
A more generalized description of climatic conditions by Environment Canada (Ecoregions 
Working Group 1989) classifies the climatic regime of the entire Study Area as the Humid Mid-
Cool Temperate Ecoclimatic Region of the Cool Temperate Ecoclimatic Province. Summers are 
warm and winters are mild due to the moderating influence of the Great Lakes. Mean daily 
temperatures remain above 0°C for eight to nine months, from April to November. Though 
winters are mild, they are snowy, particularly on and north of the Oak Ridges Moraine. Monthly 
precipitation averages about 70 mm, with no pronounced wet or dry season, though precipitation 
is highest during the growing season. Despite extended periods of temperatures below 0°C 
through the winter months, the Study Area has one of the mildest climatic conditions in Ontario 
(Ecoregions Working Group 1989). In the southern portion of the Study Area, this climatic 
regime favours the development of forests dominated by broad-leaved species of trees, while in 
the northern portions of the Study Area, broad-leaved, mixedwoods (with representation by both 
conifers and hardwoods) and conifer forests occur. Hardy varieties of such specialty crops as soy 
beans and corn have been developed to take advantage of the mild conditions in the southern 
portion of the Study Area. 

Meteorological stations are present in Richmond Hill and at the Oshawa Water Pollution Control 
Plant (WPCP) within the Study Area. Climatic normals for monthly mean daily temperature and 
total monthly precipitation for these two stations are presented in Table 3-2. Although both 
stations occur at the same geographic latitude, the station at Richmond Hill is on the Oak Ridges 
Moraine at an elevation of 240 m a.s.l., while that of the Oshawa WPCP is near the Lake Ontario 
shore and has an elevation of 83.8 m a.s.l. Although mean annual temperatures at the two 
stations are quite similar (7.5°C for Richmond Hill and 7.7°C for Oshawa), the monthly 
temperatures at the Oshawa WPCP clearly show the moderating effects of Lake Ontario, with 
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slightly lowering summer and warmer winter temperatures (Table 3-2). As well, considerably 
more precipitation falls as snow in Richmond Hill than in Oshawa. The larger amount of snow in 
Richmond Hill may also account for the greater number of days with precipitation, since most of 
the increase occurs between November and March when compared to the Oshawa WPCP 
(Table 3-2). 

Table 3-2: Temperature and Precipitation Normals 1971-20001, Richmond Hill and Oshawa WPCP2 

 

Parameter January February March April May June July August September October November December Year 

 

Richmond Hill 

Daily Temperature (ºC) -6.7 -5.6 -0.5 6.5 13.4 18.2 21.0 20.0 15.4 8.9 2.8 -3.4 7.5 

Rainfall (mm) 26.0 24.3 40.2 61.8 77.8 82.9 83.9 90.4 81.5 67.1 65.1 34.7 735.6 

Snowfall (cm) 37.6 29.6 25.9 9.1 0.1 0.0 0.0 0.0 0.0 1.5 13.4 39.7 156.8 

Total Precipitation (mm) 63.6 53.9 66.1 70.9 77.9 82.9 83.9 90.4 81.5 68.6 78.5 74.3 892.4 

Days with Precipitation3 17.8 13.8 14.7 13.1 13.0 12.2 10.8 11.5 12.3 12.8 15.3 16.8 164.1 

Oshawa WPCP 

Daily Temperature (ºC) -5.3 -4.4 0.1 6.3 12.3 17.2 20.3 19.6 15.5 9.2 4.0 -2.0 7.7 

Rainfall (mm) 32.1 29.5 46.8 70.1 74.7 80.6 67.3 83.3 87.9 66.2 74.2 46.8 759.5 

Snowfall (cm) 38.9 23.2 15.5 3.1 0.0 0.0 0.0 0.0 0.0 0.1 5.7 31.9 118.4 

Total Precipitation (mm) 71.0 52.7 62.3 73.1 74.7 80.6 67.3 83.3 87.9 66.3 79.9 78.7 877.9 

Days with Precipitation3 12.9 10.3 10.9 12.0 12.7 10.9 10.2 11.5 11.8 12.5 13.1 13.2 142.1  
1 www.climate.weatheroffice.ec.gc.ca/climate_normals 
2 Richmond Hill Meteorological Station: Lat. 43º52᾿N. Long. 79º27᾿W.; elevation 240.0 m. 
   Oshawa WPCP (Water Pollution Control Plant) Meteorological Station: Lat. 43º52᾿N. Long. 78º49᾿W.; elevation 83.8 m 
3 Measurable precipitation ≥ 0.2 mm. 
 

Evapotranspiration is the combined removal of water to the atmosphere through evaporation 
from inland water bodies, snow and soil surfaces, as well as through transpiration through plants.  
Evapotranspiration rates for York have a mean annual rate of 500-700 mm (OMNR 1984), and a 
mean annual rate of runoff (expressed as depth of water averaged over the drainage area) of 200-
300 mm (Singer et al. 2003).  Evapotranspiration rates for Durham have a mean annual rate of 
500-600 mm (OMNR 1984), and a mean annual rate of runoff of 200-350 mm (Singer et al. 
2003).   

3.4 Surface Water and Groundwater  
Geology and climate are two critical factors that determine the hydrological and hydrogeological 
characteristics of an area.  Geology governs the suitability of certain geological deposits to act as 
aquifers, whereas climate controls the availability of water to replenish these aquifers. 

The dominant hydrogeological feature in the Study Area is the Oak Ridges Moraine, which is a 
landform ridge composed of extensive sand and gravel deposits and containing the headwaters of 
the many river systems within the Study Area.  The coarse soil structure of the Oak Ridges 
Moraine enables rain and snowmelt to infiltrate readily through the soil and either return back to 
the atmosphere via evapotranspiration or percolate down to recharge the groundwater regime 
whenever the soil moisture is above field capacity.  This leaves little or no water for overland 
flow (MOE 2003). A detail map of the watersheds in the Study Area is illustrated in Figure 3-1. 
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In York, the bedrock elevation ranges from 200m a.s.l. to as little as 80m a.s.l., but the 
predominant portion of the bedrock elevation is 120-160m a.s.l. and is completely obscured by 
overburden.  The bedrock within Durham is also completely obscured by overburden and its 
elevation ranges from approximately 60 to 70m a.s.l. along the Lake Ontario shoreline to more 
than 150m a.s.l. in the Oak Ridges Moraine.  Within the Oak Ridges Moraine, this overburden 
layer is more then 110 metres in thickness. Two bedrock valleys have been reported by Singer 
(1981), which appear to coincide roughly with the existing valleys of the Bowmanville and 
Soper Creeks (MOE 2003). 

The topography of Durham and York is composed of two major drainage basins, the Georgian 
Bay Basin in the northern part of the Regions, and the Lake Ontario Basin in the southern 
portion.  With the exception of the northeastern part of York where the bedrock outcrops are at 
the surface, the basin is completely covered with a mantle of overburden that increases in 
thickness towards the west and the south (Singer et al. 2003).  Surface topography generally 
follows the bedrock topography in the area, and is generally highest in the northeast corner of 
York and slopes towards the west into the wide bedrock valley known as the Laurentian 
Channel, which extends east of the Niagara Escarpment from Georgian Bay to Lake Ontario 
(Eyles et al. 1983, Singer et al. 2003).  The prominent Oak Ridges Moraine forms the 
topographic divide between north flowing drainage into Lake Simcoe and Georgian Bay and 
south flowing drainage into Lake Ontario, and is situated across the middle of Durham and York 
with a crest of general altitude of 304.8 m a.s.l., which is 228.6 m above Lake Ontario (Chapman 
and Putnam 1984). 
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Figure 3-1: Watersheds of the Study Area 
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3.4.1 Surface Water 

The Study Area is bounded by three major bodies of water: Lake Ontario to the southeast, Lake 
Simcoe to the north and Lake Scugog to the northeast.  Durham and York contain a large number 
of surface water systems, primarily due to the extensive headwaters area of the Oak Ridges 
Moraine.  Rivers either flow down the south slope of the moraine into Lake Ontario, or down the 
north slope of the Moraine into Lake Simcoe or the Kawartha Lakes.  Table 3-3 identifies 
majority of the watersheds and major subwatersheds that are located within each Region, with a 
few situated within both jurisdictions. 

Table 3-3: Watersheds and Subwatersheds in Durham and York 

 

 

*Note:  The above table represents watersheds where information was readily available.  As part of the evaluation of 
“Alternative Methods” (ie. Siting), specific watersheds as they relate to particular sites will be identified and 
considered in further detail. 

The Oak Ridges Moraine is home to the headwaters of 65 river systems as well as a multitude of 
streams, wetlands, kettle lakes and bogs.  The coarse soil structure of the Oak Ridges Moraine 
enables large amounts of rain and snowmelt to infiltrate into underlying aquifers.  In fact, 
approximately 40% of annual precipitation is absorbed as groundwater with a rate of 
approximately 280 to 300 mm per year.  Stored in the aquifers, groundwater slowly releases into 
the river systems as cold baseflow.  High contributions of groundwater into the upper reaches of 
the rivers serves to maintain colder temperatures and a better water quality, and therefore creates 
ideal conditions for coldwater fish habitat.  In addition, the combination of the Moraine’s sandy 
soils, extensive forest cover and numerous wetlands serves to greatly enhance the water storage 
capacity of the area, thereby minimizing stormwater runoff into the rivers.  This serves to thwart 

Durham Region York Region 
Bowmanville/Soper Creek  Humber River Watershed 
Oshawa Creek  Don River Watershed 
Pefferlaw/Uxbridge Brook Rouge River Watershed 
Duffins Creek  Duffins Creek Watershed 
Carruthers Creek  East Holland River Subwatershed 
Lynde/Pringle Creeks Maskinonge River Subwatershed 
Lake Scugog/Blackstock Creek  Black River Subwatershed 
Nonquon/Layton Rivers  
Baxter Creek  
Beaver River  
East Cross/Juvenile Creeks  
Ganaraska River  
Petticoat Creek  
Pigeon River  
White’s Creek  
Wilmot/Graham Creeks  
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the input of contaminants and sediment into the upper river systems, thereby maintaining a better 
water quality.   

As the rivers flow from their headwaters towards their drainage basins, there is a general trend of 
increased water temperatures, greater sedimentation/siltation and higher contamination levels.  
These changes are due to both natural and anthropogenic factors.   

The Oak Ridges Moraine, as well as the North and South Till Plain Slopes, are areas of high 
groundwater storage due to their highly permeable soils.  The southerly watersheds also pass 
through Lake Iroquois Beach in their mid reaches, where groundwater influx into the water 
bodies is also high.  Past the slopes, both southward and northward, watersheds pass through 
lacustrine plains that are quite flat and are composed of both silt and clay soils.  The reduced 
infiltration capacity of these areas means that groundwater discharge into the water system is 
negligible and stormwater runoff is enhanced.  This serves to increase the water temperatures 
and sedimentation of the watercourses in the lower reaches. 

Anthropogenic forces serve to further enhance this effect.  Throughout portions of the mid and 
lower watershed areas the clearing of land and soils for urban and agricultural development has 
reduced water storage and infiltration capacity.  This has resulted in increased runoff, leading to 
downstream flooding and erosion, and increases in water temperature and levels of nutrients and 
pollutants.  Removal of riparian vegetation has also served to increase water temperatures by 
increasing the sun exposure to the water systems.  Overall, these factors have served to degrade 
fish habitat and alter the fish communities in these areas.  

Watersheds draining both southerly and northerly pass through areas of urban and agricultural 
land use.  The southerly draining watersheds are more heavily affected by urbanization, due to 
intense development in the proximity of Lake Ontario.  The northerly draining watersheds are 
primarily rural, and therefore agricultural runoff generally provides the largest impact, although 
urban developments such as Aurora and Newmarket are major sources of urban runoff and 
contamination.  Both urban and rural runoff has led to eutrophication along portions of the 
watersheds.   

3.4.1.1 East Humber River Watershed 

The Humber River has its headwaters within the Niagara Escarpment and the Oak Ridges 
Moraine.  The Humber River has a drainage area of about 570 km2 and has several tributaries 
including the West Branch, which drains the Peel Plain, and the East Branch, which rises on the 
Moraine (MOE 2003).  The East Branch is the tributary that transects the Study Area. 

The East Humber River Watershed is located in the southeast portion of York and originates in 
the Oak Ridges Moraine and the kettle lakes of Lake St. George and Wilcox Lake.  It flows 
southward to Lake Ontario, draining a total area of 200 km2.  Through its mid reaches it passes 
through small communities and agricultural areas as it flows west to King Township.  It then 
passes through more heavily urbanized areas as it moves south into Vaughan.  It joins up with 
the Main Humber River further south in Woodbridge.   
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3.4.1.2 Don River Watershed 

The upper half of the Don River Watershed is located in south-central York, before it flows 
through the heavy urbanized areas of the City of Toronto.  The entire watershed drains an area of 
360 km2 and discharges into Lake Ontario.   

3.4.1.3 Rouge River Watershed 

The Rouge River Watershed is approximately 335 km2 in size; it rises at the base of the Oak 
Ridges Moraine and empties its water at Pickering.  Its main tributaries are the Little Rouge 
River and the Bruce and Beaver Creeks.  Urban development is small in the northern half of the 
watershed and begins to become more pronounced in the southern half (MOE 2003). 

3.4.1.4 Duffins Creek Watershed 

The Duffins Creek Watershed occupies the southern portion of the Durham/York border, with 
the majority of its extent in Durham.  The Creek rises on the Oak Ridges Moraine, which 
provides it with abundant baseflow. The watershed slopes southward from the Oak Ridges 
Moraine to Lake Ontario in a well defined valley throughout most of its length and enters Lake 
Ontario through Duffins Marsh. The watershed has a drainage area of 283 km2.   

3.4.1.5 East Holland River Subwatershed 

The East Holland River Subwatershed occupies the entire northeast portion of York, originating 
in the Oak Ridges Moraine and discharging into Lake Simcoe.  It drains an area of 
approximately 243 km2, and contains the urban areas of Aurora and Newmarket.   

3.4.1.6 Maskinonge River Subwatershed 

The Maskinonge River Subwatershed drains an area of approximately 60 km2 in the north-
central portion of York and flows into Lake Simcoe.  The Lake Simcoe Conservation Authority 
indicated that since the mid 1980's the Maskinonge River has been plagued by the excessive 
growth of algae and aquatic plants, most noticeably duckweed. 

3.4.1.7 Black River Subwatershed 

The Black River Subwatershed occupies the northeast portion of York and the southwest corner 
of Durham.  Flowing from the Oak Ridges Moraine into Lake Simcoe, it drains an area of 
approximately 352 km2 and contains the municipalities of Whitchurch-Stouffville, East 
Gwillimbury, Georgina and Uxbridge.   

3.4.1.8 Bowmanville/Soper Creek Watershed 

The Bowmanville/Soper Creek Watershed consists of both Bowmanville Creek and Soper Creek, 
with a total drainage area of 245 km2.  Bowmanville Creek is 28 km and Soper Creek is 20.5 km 
in length, and both slope from the Oak Ridges Moraine southward, discharging into Lake 
Ontario at the same creek mouth.  The Bowmanville/Soper Creek Watershed is located in 
southeast Durham, and comprises approximately half of the Municipality of Clarington.   
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3.4.1.9 Oshawa Creek Watershed 

Oshawa Creek extends approximately 50 km from the Oak Ridges Moraine to Lake Ontario and 
has a drainage area of 120 km2.  Located in south-central Durham, it includes the City of 
Oshawa, the Town of Whitby, the Township of Scugog and the Municipality of Clarington.   

3.4.1.10 Uxbridge Brook Watershed 

The Uxbridge Brook Watershed has a drainage area of 178 km2, flowing northwards from the 
Oak Ridges Moraine into Pefferlaw Brook.  The headwaters of the watershed support a 
coldwater fishery, and have been identified as significant by the Ontario Ministry of Natural 
Resources (OMNR).   

3.4.1.11 Carruthers Creek Watershed 

Carruthers Creek is one of the smallest watersheds in the area, and covers an area of 38 km2 to 
the east of Duffins Creek.  It originates in the Halton Till, rather than on the Oak Ridges Moraine 
and drains into Lake Ontario. 

3.4.1.12 Lynde Creek Watershed 

Lynde Creek Watershed, located in south-central Durham, originates in the Oak Ridges Moraine 
and travels southward into Lake Ontario transversing the length of the Town of Whitby. 

3.4.1.13 Lake Scugog Watershed 

Lake Scugog is part of the Kawartha Lakes water system and is located in the eastern portion of 
Durham.  Its watershed covers an area of 534 km2 and its two major tributaries are the Nonquon 
River and Blackstock Creek.  Lake Scugog has a surface area of 63 km2, with an average depth 
of 1.4 m and maximum depth of 7.6 m. The Lake’s water levels are artificially controlled by the 
Lindsay Dam.   

3.4.1.14 Nonquon River Watershed 

The Nonquon River travels 35 km from the Oak Ridges Moraine to Lake Scugog and drains an 
area of 187 km2. The major land use along the banks of Nonquon River is agriculture with the 
exception of the Town of Port Perry, where it runs though both residential and industrial areas. 

3.4.2 Groundwater 

There are two large groundwater recharge areas in Durham and York: the Oak Ridges Moraine 
and the Lake Iroquois Shoreline. 

The Lake Iroquois Shoreline is an ancient geological landform that was formed by post-glacial 
Lake Iroquois, and forms a belt that is 8 to 12 km wide along the present day shoreline of Lake 
Ontario. The distinctive feature of the Lake Iroquois Shoreline is the extensive sand and gravel 
deposits that are displayed at the surface along the abandoned shoreline. It is the headwaters for 
many smaller creeks and is characterized by a high water table, which makes this area a 
significant groundwater resource. The sand deposits store and then discharge cool water to the 
creeks. 
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From a hydrogeological point of view, the Oak Ridges Moraine is a complex system of highly 
permeable sand and gravel deposits that act as aquifers which are separated by low permeable 
deposits of till, silt, and clay that act as aquitards. The Oak Ridges Moraine forms the drainage 
divide between Lake Simcoe and Lake Ontario and acts as the headwaters for numerous rivers 
and streams.  

A technical report prepared by Hunter et al. (1996) provided an overview of the aquifer systems 
within the Oak Ridges Moraine.  It stated that, for the most part, the aquifer systems are found 
within stratigraphic units that occur over discrete elevation ranges.  The names of the aquifer 
units were based on these elevation ranges: the Upland Aquifer Complex, the Lowland Aquifer 
Complex, the Bounded Channel Aquifers, and the Basal Aquifers.  Each aquifer system consists 
of sands and/or gravels that are related with respect to time and place of deposition.  The aquifers 
are partially separated by extensive less permeable, fine-grained aquitards, but are hydraulically 
connected at the regional level. 

The Newmarket Till is a regional aquitard that separates the Upland Aquifer Complex from the 
Lowland Aquifer Complex below.  In turn, the Lowland Aquifer Complex is separated from the 
lower aquifers by aquitards of silt, clay and pre-Newmarket tills. Where the aquitards are 
missing, hydraulic connections between the aquifers have developed (MOE 2003).   

There are approximately 5,170 overburden wells that have been identified in Durham as 
compared to 817 bedrock wells, indicating that the overburden is more important then bedrock as 
a source of water supply.  There are approximately 14,476 overburden wells that have been 
identified within York as compared to 3,080 bedrock wells, which again indicates that 
overburden is more important than bedrock as a source water supply.  Therefore, overburden is 
an important source of water for rural domestic and municipal supplies in Durham and York with 
sand and gravel deposits of glaciofluvial and glaciolacustrine origins being the main aquifers. 

3.5 Terrestrial and Biological Features 
The ecological land classifications that have been applied to the Study Area place the majority of 
the area in the Manitoulin-Lake Simcoe Ecoregion of the Mixedwood Plains Ecozone 
(Ecological Stratification Working Group 1995) or Ecozone 6E, as defined by the OMNR 
(2002). These regions also correspond to the Huron-Ontario Section of the Great Lakes-St. 
Lawrence Forest Region identified and described by Rowe (1977). Within this region of Ontario, 
forests dominated by a mix of shade-tolerant broad-leaved trees with the frequent scattering, and 
occasional dominance, of conifers are prevalent. A number of vascular plants, including several 
forest trees, reach the northern or southern limits of their natural ranges in this ecoregion. At the 
southern edge of the Study Area, a small portion of Ecozone 7E is present, corresponding to the 
Deciduous Forest Region of Rowe (1977) and the “Carolinian Zone” as defined by Fox and 
Soper (1952, 1953, 1954). However, this portion of the Study Area at the south end of York and 
the southwest corner of Durham in Ecozone 7E is a transitional area and the biological 
characteristics of the ecozone to the north (6E) are as prevalent in this area as are those of the 
Carolinian Zone. 
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3.5.1 Vegetation 

The characteristic, naturally-occurring, or spontaneous, vegetation of the Study Area is a forest 
dominated by broad-leaved trees, including such species as sugar maple (Acer saccharum), 
American beech (Fagus grandifolia) and white ash (Fraxinus americana), usually with a 
scattering of such conifers as eastern white pine (Pinus strobus) or eastern hemlock (Tsuga 
canadensis) (Rowe 1977). These forests are relatively diverse and various associated species of 
trees are often present, including basswood (Tilia americana), red oak (Quercus rubra), white 
oak (Quercus alba), black cherry (Prunus serotina) and hop-hornbeam (Ostrya virginiana). On 
moist sites, sugar maple and basswood may be joined by yellow birch (Betula alleghaniensis) 
and eastern hemlock as co-dominants. Conifers have a widespread and scattered distribution 
within the Study Area, with eastern white pine occurring on sandy or well-drained soils and 
eastern white cedar (Thuja occidentalis) occurring on flooded or saturated, often organic, soils. 
Balsam fir (Abies balsamea) is also a frequent minor component on wet sites. Eastern red cedar 
(Juniperus virginiana) is fairly common on gravelly or rocky sites. Within the Study Area, 
species that are at the northern limits of their natural ranges, such as black walnut (Juglans 
nigra), sycamore (Platanus occidentalis), swamp white oak (Quercus bicolor) and shagbark 
hickory (Carya ovata) are sporadic in typical hardwood forests or in swamp forests or 
bottomland woodlands. In pre-settlement times, forest was the principal vegetation-type and 
covered nearly all of the Study Area. 

Wetlands occupied a relatively small portion of the Study Area in pre-settlement times yet, 
despite historical losses, they continue to be the second most abundant, naturally-occurring 
vegetation-type after forests. The most extensive wetlands have developed on the land in the 
shallow bedrock sub-basins of the Lake Simcoe Lowlands, on the east side of Lake Simcoe. In 
these areas, large tracts of swamp forest are present, with the swamps dominated by such species 
as trembling aspen (Populus tremuloides), balsam poplar (Populus balsamifera), eastern white 
cedar and white elm (Ulmus americana). Many of the smaller, naturally-occurring wetlands 
within the Study Area are riparian or headwater wetlands that are associated with the Oak Ridges 
Moraine. The hummocky terrain of this interlobate moraine harbours many small kettle bogs and 
swamps of varied composition, often on an organic substrate of peat, which in conjunction with 
their cooler-than-normal microclimates, gives these kettle wetlands an unusal composition 
including plants of northern affinities. 

Small pockets of such vegetation-types as naturally-occurring savannah, prairie grasslands and 
limestone barrens have a very limited occurrence in the Study Area. Such minor vegetation-types 
are usually associated with areas of very shallow soils over bedrock or the edges of watercourses 
draining sandy or infertile soils. Such plant communities represent a very small fraction of the 
total Study Area. 

At the southern edge of the Study Area, a portion of the northern end of Ecological Site Region 
7E is present. Here, on warmer-than-normal sites, species characteristic of the Deciduous Forest 
Region in Ontario are usually minor constituents of the naturally-occurring plant communities, 
including a scattering of Carolinian species that are sometimes common in native plant 
communities to the south. However, as this is also the most heavily settled portion of the Study 
Area, native plant communities with a distinctly southern character are not large nor readily 
distinguished from the native forest communities of Site Region 6E to the north. 
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3.5.1.1 Flora 

A recent and fairly detailed study of the flora of the Greater Toronto Area (GTA) upper-tier 
municipalities (Halton, Peel, Toronto, York and Durham) has been compiled by Varga et al. 
(2000), including an assessment of the abundance of each of the native species. While the 
majority of the Study Area flora is common to the region of the southern Ontario peninsula, the 
area bordered by Lakes Erie, Huron and Ontario, and designated by Rowe (1977) as the Huron-
Ontario Section of the Great Lakes-St. Lawrence Forest Region, the occurrence of a great many 
native plants has been restricted to remnant natural areas due to the intensive human settlement 
of the GTA. The widespread and common trees of the Study Area include sugar maple, 
American beech, white ash, red ash (Fraxinus pennsylvanica), eastern white pine, black cherry, 
red oak, eastern white cedar and white elm, most of which have been mentioned above in the 
discussion of forests. Common shrub species include alternate-leaved dogwood (Cornus 
alternifolia), red osier dogwood (Cornus stolonifera), beaked hazel (Corylus cornuta), choke 
cherry (Prunus virginiana), staghorn sumac (Rhus typhina), meadowsweet (Spiraea alba) and 
maple-leaved viburnum (Viburnum acerifolium). Common and widespread woodland herbs 
include round-lobed hepatica (Anemone americana), jack-in-the-pulpit (Arisaema triphyllum), 
blue cohosh (Caulophyllum thalictroides), yellow trout-lily (Erythronium americanum), Canada 
mayflower (Maianthemum canadense), foamflower (Tiarella cordifolia), white trillium (Trillium 
grandiflorum) and barren strawberry (Waldsteinia fragarioides), among others. 

There is no floristic element that is restricted to this portion of the Great Lakes-St. Lawrence 
Forest Region. Rather, the area is characterized by the scattered occurrence of species with 
southern and/or northern affinities, often reflecting microclimatic conditions at a particular 
location. Species with a northern affinity include white and black spruce (Picea glauca and P. 
mariana), speckled alder (Alnus incana ssp. rugosa), bog-rosemary (Andromeda polifolia), 
leatherleaf (Chamaedaphne calyculata), Labrador tea (Ledum groenlandicum), twinflower 
(Linnaea borealis), sweet gale (Myrica gale), skunk currant (Ribes glandulosum), prickly wild 
rose (Rosa acicularis) and hoary willow (Salix candida), among others. Species of southern 
affinity but widespread range through southern Ontario include shagbark hickory, silky dogwood 
(Cornus amomum), gray dogwood (Cornus foemina ssp. racemosa), black huckleberry 
(Gaylussacia baccata), witch-hazel (Hamamelis virginiana), moonseed (Menispermum 
canadense), purple-flowering raspberry (Rubus odoratus), peach-leaved willow (Salix 
amygdaloides), common elderberry (Sambucus canadensis), and riverbank grape (Vitis riparia).  

3.5.2 Wildlife 

The wildlife species present within Durham and York are typical of southern Ontario 
ecosystems.  As the Study Area consists of a mix of land uses, from agricultural to wooded to 
urban, the species range from those considered common in an urban environment, such as 
Raccoon (Procyon lotor) and Mourning Dove (Zenaida macroura), to those that are rare, such as 
the Grey Fox (Urocyon cinereoargenteus) and Red-shouldered Hawk (Buteo lineatus).  The 
following section outlines the mammals, birds and herpetofauna of the Study Area, in addition to 
the wildlife species at risk that have been known to occur within Durham and York. 



  
Durham/York Residual Waste Study

Report on the Environment Potentially Affected:
Terrestrial/Aquatic Environment

 

 

3-17 

 

3.5.2.1 Mammals 

The ecosystems within Durham and York are quite diverse, as are the mammals that are found 
within the Study Area (Appendix A).  Within the urban areas such as Pickering, Ajax and 
Whitby, the typical urban species can be found, such as Gray Squirrel (Sciurus carolinensis) and 
Red Squirrel (Tamiasciurus hudsonicus), House Mouse (Mus musculus) and Striped Skunk 
(Mephitis mephitis).    Other common mammals within the Study Area include Little Brown Bat 
(Myotis lucifugus), Big Brown Bat (Eptesicus fusus), Eastern Cottontail (Sylvilagus floridanus), 
Woodchuck (Marmota monax), Beaver (Castor canadensis), Muskrat (Ondatra zibethicus), 
Coyote (Canis latrans), Red Fox (Vulpes vulpes), Mink (Mustela vison), and White-tailed Deer 
(Odocoileus virginianus) (Dobbyn 1994). Additionally, there are species casually present in the 
Study Area that are more typical of extensive wooded areas such as Black Bear (Ursus 
americanus) and Moose (Alces alces). 

There are three mammal species at risk known to occur within Durham and York.  The Northern 
Long-eared Bat (Myotis septentrionalis) is an S3 species that is considered rare to uncommon in 
Ontario. The Grey Fox is listed as Threatened by both the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC 2005) and the OMNR (2004). The Southern Flying 
Squirrel (Glaucomys volans) is listed as Special Concern by COSEWIC (2005) and the OMNR 
(2004).  For a description of species at risk in York and Durham refer to Section 5. 

3.5.2.2 Birds 

According to the recent province-wide breeding bird atlassing (Ontario Breeding Bird Atlas 
2006), 193 breeding bird species are present within Durham and York (Appendix A).  York and 
Durham support diverse ecosystems, which range from agricultural to forested lands.  Species 
that are present within agricultural areas include Savannah Sparrow (Passerculus sandwichensis) 
and Eastern Meadowlark (Sturnella magna), while urban areas to the south support Mourning 
Dove (Zenaida macroura), American Robin (Turdus migratorius), and European Starling 
(Sturnus vulgaris).  Forested areas support a broad selection of typical forest warblers, thrushes 
and other forest landbirds such as Black-capped Chickadee (Poecile atricapillus), Red-breasted 
Nuthatch (Sitta canadensis) and Wood Thrush (Hylocichla mustelina).  Wetlands and other areas 
associated with waterbodies are home to waterfowl and waterbirds such as Mallard (Anas 
platyrhynchos), and Great Blue Heron (Ardea herodias). 

Of the 193 bird species breeding in the Study Area, 17 have been designated as species of special 
conservation concern.  These include federally and provincially rare as well as locally rare 
species.  The species listed as Endangered by both COSEWIC (2005) and the OMNR (2004) that 
have been known to occur in Durham and/or York include Northern Bobwhite (Colinus 
virginianus), King Rail (Rallus elegans), Acadian Flycatcher (Empidonax virescens), 
Loggerhead Shrike (Lanius ludovicianus), and Henslow's Sparrow (Ammodramus henslowii). 
For a discussion of the species at risk for York and Durham, refer to Section 5 and for a full 
listing refer to Appendix E. 

Heronries are known to exist within the Study Area and are associated with deciduous swamps.  
Heron species are sensitive to disturbances especially during their breeding period.  In order to 
ensure that breeding populations of herons are stable, the OMNR has produced management 
guidelines to ensure that there are minimal impacts to these areas (Bowman and Siderius 1984).   
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3.5.2.3 Herpetofauna 

According to the Ontario Herpetofaunal Summary Atlas (Oldham and Weller 2000), there are 10 
species of frogs and toads, 6 species of salamanders, 8 species of turtles and 8 species of snakes 
in Durham and York (Appendix A).  Common amphibians that occur within Durham and York 
include American Toad (Bufo americanus), Northern Leopard Frog (Rana pipiens), Green Frog 
(Rana clamitans) and Northern Redback Salamander (Plethodon cinereus). Snakes that are 
widespread in the Study Area include the Eastern Garter Snake (Thamnophis sirtalis) and the 
Northern Redbelly Snake (Storeria occipitomaculata). There are two widespread turtle species of 
the Study Area, Common Snapping Turtle (Chelydra serpentine) and Midland Painted Turtle 
(Chrysemys picta). 

Eight species of herpetofauna that occur within the Study Area have been designated as rare or at 
risk by COSEWIC (2005) and/or the OMNR (2004). The Blanding’s Turtle (Emydoidea 
blandingi) is listed as Threatened by COSEWIC and the OMNR and Spotted Turtle (Clemmys 
guttata) is listed as Endangered by COSEWIC and the OMNR.  Additionally, the Map Turtle 
(Graptemys geographica) is listed as Special Concern by COSEWIC and the OMNR and the 
Eastern Spiny Softshell (Apalone spinifera) is designated as Threatented by both COSWIC and 
the OMNR.  The Eastern Ribbonsnake (Thamnophis sauritus) and Eastern Milksnake 
(Lampropeltis triangulum) are listed as Special Concern by both COSEWIC and OMNR. 
Individuals of the Jefferson/Blue-spotted Salamander Complex (Ambystoma jeffersonianum-
laterale "complex") and individuals identified as Jefferson/Blue-spotted Salamander polyploid 
(Ambystoma jeffersonianum-laterale polyploids) are also found within the Study Area.  Jefferson 
Salamanders, designated as Threatened by COSEWIC and the OMNR, and the common Blue-
spotted Salamander are very difficult to distinguish and specific identifications are often not 
made.  At this stage, it may be best to take a conservative stance and consider that the presence 
of individuals that belong to this complex indicate the potential occurrence of the Threatened 
Jefferson Salamander. 

3.5.2.4 Insects and Other Invertebrates 

The insect populations of the Study Area have not been studied intensely and most insects are 
not protected under federal or provincial legislation.  The Monarch Butterfly is the only insect 
within the Study Area that is designated, being listed as Special Concern by both COSEWIC and 
the OMNR.  A list of rare insects known to occur within Durham and York is presented in 
Table 3-4. 

Table 3-4:  Rare Insects of Durham and York 

Scientific Name English Name COSEWICa OMNRb Srankc Regiond  
Aeshna verticalis Green-striped Darner   S2 D 
Amphiagrion saucium Eastern Red Damsel   S3 D,Y 
Arigomphus cornutus Horned Clubtail   S3 D 
Cordulegaster diastatops Delta-spotted Spiketail   S3 D,Y 
Enallagma aspersum Azure Bluet   S3 D,Y 
Gomphus fraternus Midland Clubtail   S3 Y 
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Scientific Name English Name COSEWICa OMNRb Srankc Regiond  
Gomphus graslinellus Pronghorn Clubtail   S2 D 
Gomphus quadricolor Rapids Clubtail   S1 Y 
Perithemis tenera Eastern Amberwing   S3 Y 
Somatochlora walshii Brush-tipped Emerald   S3 D,Y 
Somatochlora williamsoni Williamson’s Emerald   S3 D 
Stylurus scudderi Zebra Clubtail   S3 D 
Sympetrum corruptum Variegated Meadowhawk   S3 D 
Vertigo elatior Tapered Vertigo   S2S3 Y 
Danaus plexippus Monarch SC SC S3 D,Y 
a: Status designations by COSWIC (2005): SC = Special Concern 
b: Status designation by OMNR (2004): SC = Special Concern 
c: Status designation by the Natural Heritage Information Centre: S1 = Extremely rare in Ontario; 
    S2 = Very rare in Ontario; S3 = Rare to uncommon in Ontario 
d: Municipality: D = Durham: Y = York 

 

3.6 Aquatic Biological Features 
The aquatic species present in Durham and York are typical of both cold and warmwater steams. 
Fish communities in the upper reaches of the Regions tend to contain coldwater species such as 
brook trout (Salvelinus fontinalis), brown trout (Salmo trutta) and mottled sculpin (Cottus 
bairdi). Fish communities in the mid and lower reaches of the watersheds tend to be quite 
diverse, composed of coolwater species such as northern pike (Esox lucius), as well as species 
that are tolerant of warmwater and heightened levels of sediment and contaminants.  These 
species include spottail shiner (Notropis hudsonius), yellow perch (Perca flavescens), logperch 
(Percina caprodes), pumpkinseed (Lepomis gibbosus), common shiner (Luxilus cornutus), 
smallmouth bass (Micropterus dolomieu), largemouth bass (Micropterus salmoides), white 
sucker (Catostomus commersoni) and creek chub (Semotilus atromaculatus). 

The following section provides a summary of the aquatic features of the specific watersheds 
within the Study Area that were identified in Section 3.4.1. 

3.6.1.1 East Humber River Watershed 

The East Humber River Watershed is located in the southeast portion of York and originates in 
the Oak Ridges Moraine and the kettle lakes of Lake St. George and Wilcox Lake .  Through its 
mid reaches it passes through small residential communities and agricultural areas as it flows 
west to King Township.  It then passes through more heavily urbanized areas as it moves south 
into Vaughan.  It joins the main branch of the Humber River further south in Woodbridge.  
Coldwater species, such as brook trout and the provincially Threatened redside dace 
(Clinostomus elongatus), are found within the headwaters of the East Humber River, in areas 
such as Purpleville Creek.  Fish species more tolerant of warmer water temperatures, such as 
largemouth bass and yellow perch, are found in the mid and lower reaches of the East Humber 



  
Durham/York Residual Waste Study

Report on the Environment Potentially Affected:
Terrestrial/Aquatic Environment

 

 

3-20 

 

River.  Improvements have been made as of late towards improving the health of this system.  
For example, trout and salmon are now able to migrate up the East Humber to appropriate 
spawning grounds for the first time in a century due to the removal of in-stream barriers.   

3.6.1.2 Don River Watershed 

The upper half of the Don River Watershed is located in south-central York, upstream of the 
heavily urbanized areas of the City of Toronto through which it flows to discharge into Lake 
Ontario.  Land clearing and urban development have led to large amounts of stormwater input 
and high levels of sedimentation throughout most of the Don River.  The majority of species 
found are those tolerant of warm and dirty water conditions, particularly creek chub, longnose 
dace (Rhinichthys cataractae) and white sucker.  In addition, chinook salmon (Oncorhynchus 
tshawytscha) have been found to migrate up the East Don River.   

3.6.1.3 Rouge River Watershed 

The headwaters of the Rouge River are an important source of coldwater habitat for fish species 
such as brook trout. However, it has been under increasing stress due to recent urbanization, 
leading to bank erosion, lack of overhead cover and channel straightening. 

3.6.1.4 Duffins Creek Watershed 

Duffins Creek Watershed occupies the southern portion of the Durham/York border, with the 
majority of its extent in Durham.  The watershed slopes southward from the Oak Ridges Moraine 
to Lake Ontario.  The majority of the watercourses associated with this watershed are dominated 
by coldwater habitats, particularly at the headwaters, which support brook and brown trout. 
Below Highway 7, the watercourses are slightly warmer and tend to be home to migratory 
salmonids.  Stouffville Creek, once considered coldwater habitat, is now warmwater due to the 
upstream presence of an online reservoir pond and a reduction in shade-providing riparian 
vegetation.  The lower reaches of Duffins Creek, south of Highway 401, are entirely warmwater 
habitat, primarily due to large inputs of urban runoff.  Lower Duffins provides good habitat for a 
range of warmwater species, including largemouth bass and pumpkinseed .  

3.6.1.5 East Holland River Subwatershed 

The East Holland River Subwatershed occupies the entire northeast portion of York, originating 
in the Oak Ridges Moraine and discharging into Lake Simcoe.  Coldwater areas of the East 
Holland River Subwatershed include the upper reaches of Tannery Creek, Bogart Creek and the 
East Branch of the Holland River.  Two tributaries of the river have been identified for their 
coldwater fisheries, namely the headwaters of the East Branch, which flows through Whitchurch-
Stouffville and Aurora, and portions of Bogart Creek, which flows through Whitchurch-
Stouffville and Newmarket.  Coldwater species such as brook trout, mottled sculpin and redside 
dace, as well as coolwater species such as northern pike have been found in the upper reaches of 
the East Holland River Subwatershed.  The middle and lower reaches tend to contain a fish 
community that is more tolerant of warmwater conditions. Urban development within the middle 
reaches, particularly in the Towns of Aurora and Newmarket, has led to an increase in 
downstream water temperatures and contamination, thereby degrading the fish habitat.  The 
lower reaches are host to a sport fishery that includes largemouth and smallmouth bass, northern 
pike, yellow perch, black crappie (Pomoxis nigromaculatus) and walleye (Stizostedion vitreum).   
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3.6.1.6 Maskinonge River Subwatershed 

The Maskinonge River is a warmwater system, and has been plagued by the excessive growth of 
algae and aquatic plants since the mid-1980s.  It is inhabited by fish, such as white sucker and 
creek chub, and other aquatic organisms that are tolerant of warmwater conditions. 

3.6.1.7 Black River Subwatershed 

The Black River Subwatershed occupies the northeast portion of York and the north corner of 
Durham, flowing from the Oak Ridges Moraine into Lake Simcoe.  The primary land use within 
the subwatershed is agriculture and surficial runoff has led to elevated levels of nitrogen and 
phosphorous along portions of the river.  The upper reaches support cold and coolwater fish 
species, such as brook trout and mottled sculpin.  The mid and lower reaches of the Black River 
tend to support fish species that are tolerant of warmwater conditions, although coolwater species 
such as northern pike have been found. 

3.6.1.8 Bowmanville/Soper Creek Watershed 

The Bowmanville/Soper Creek Watershed consists of both Bowmanville Creek and Soper Creek.  
Coldwater species tend to be found in the headwaters of the watershed.  South of the Oak Ridges 
Moraine, where the primary land use is agriculture, the water temperatures tend to become 
warmer and both coolwater and warmwater fish species can be found.  Portions of both creeks 
have coldwater and coolwater habitat through the mid reaches, likely at locations of groundwater 
seepage.  One mid branch of the Bowmanville River is intercepted by the Tyron Dam, thereby 
creating a pond reservoir.  Upstream of the dam is coolwater habitat, and downstream of the dam 
is warmwater habitat, thereby demonstrating the warming effects of a pond.  This particular 
Tyrone branch contains three dams and ponds, which greatly influence the thermal regime of the 
river system.  The southernmost portion of the watershed is located within the Town of 
Bowmanville and has a diversity of warmwater species, such as white sucker and creek chub. 

3.6.1.9 Oshawa Creek Watershed 

Located in south-central Durham, it includes the City of Oshawa, the Town of Whitby, the 
Township of Scugog and the Municipality of Clarington.  There is a great diversity of fish 
species throughout Oshawa Creek due to the diversity of habitats found along its course.  
Coldwater species have been found in the headwaters of the creek, where the water quality is 
quite good with the exception of preliminary signs of nutrient enrichment in some areas.  
Through the South Till Plain Slope and Iroquois Beach, the majority of species found were those 
dependent on cool or coldwater habitats, which is indicative of a strong groundwater influx and 
intact riparian cover.  The City of Oshawa is located in the lower reaches of the watershed and 
there is significant habitat degradation in this concentrated urban area.  Species found in these 
southern areas are those tolerant of warmwater and contaminated habitats.  Oshawa Creek does 
receive a yearly migratory run of salmonids up through the lower reaches into the cooler waters.  
Chinook salmon tend to remain within the lower reaches, but rainbow trout (Oncorhynchus 
mykiss) and brown trout are found throughout the watershed.   
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3.6.1.10 Uxbridge Brook Watershed 

The Uxbridge Brook Watershed flows northwards from the Oak Ridges Moraine into Pefferlaw 
Brook.  The headwaters of the watershed support a coldwater fishery, which has been identified 
as significant by the OMNR.  The Elgin Pond Dam is located in the upper mid reaches of the 
watershed.  Warm water temperatures in the pond, due to stagnation and general warming, 
provide habitat for species that are tolerant of warmwater conditions, such as largemouth bass, 
pumpkinseed and yellow perch.  From Davis Drive north to Wagner Lake, the watershed 
provides habitat to both coolwater and warmwater species. In the western portion of the 
watershed, agricultural land use has led to water degradation in Leaskdale Creek and the species 
that occur are those tolerant of warm water temperatures and heavy siltation. These include creek 
chub, common shiner (Luxilus cornutus), longnose dace, fathead minnow (Pimephales 
promelas), brassy minnow (Hybognathus hankinsoni), white sucker and brook stickleback 
(Labidesthes sicculus). In the lower reaches of the watershed, between Wagner Lake and 
Pefferlaw Brook, a warmwater fish community is found, including smallmouth bass, 
pumpkinseed, yellow perch, white sucker and minnows. 

3.6.1.11 Lynde Creek Watershed 

Lynde Creek Watershed, located in south-central Durham, originates in the Oak Ridges Moraine 
and travels southward into Lake Ontario.  The headwaters provide coldwater habitat for species 
such as brook trout and mottled sculpin.  As the watercourse travels down the south slope, where 
the larger portion of riparian vegetation has been cleared through agricultural practices and urban 
development, the water temperatures increase slightly and coolwater species such as rainbow 
trout and rainbow darter (Etheostoma caeruleum) occur.  Through the mid reaches, passing 
through Iroquois Beach, coldwater species are again found due to significant groundwater influx 
and a very intact riparian zone.  The Threatened redside dace occurs in portions of the Lynde 
where water is cold and clear.  The lower reaches of the Lynde provide habitat to coolwater 
species such as smallmouth bass as far south as the Town of Whitby, at which point urban runoff 
and lack of riparian vegetation serve to greatly increase water temperatures. In these areas, 
warmwater fish species such as largemouth bass and carp (Cyprinus carpio) are found. 

3.6.1.12 Lake Scugog Watershed 

Lake Scugog is part of the Kawartha Lakes water system.  The shallow nature of the lake serves 
to avert a significant thermal gradient, and warmwater conditions are found throughout the water 
column.  Lake Scugog supports a substantial sports fishery of warmwater species, including 
largemouth bass, black crappie, pumpkinseed and walleye. Urban and agricultural activities in 
areas surrounding Lake Scugog have caused the runoff of phosphorous and nitrogen, as well as 
other pollutants into the lake, which have led to the overgrowth of algae and aquatic plants as 
well as generally poor water quality.  

3.6.1.13 Nonquon River Watershed 

Coldwater fish species such as brook trout are found within the headwaters of the Nonquon.  
Agriculture, which comprises 65 percent of land use, and such urban developments as the 
Nonquon Industrial Tributary Area in Port Perry, have altered the habitat conditions of the 
watershed in its mid and lower reaches.  Coolwater species, primarily minnows, are found 
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through the mid reaches of the Nonquon.  The lower reaches primarily provide habitat for 
species, such as white sucker and creek chub, that are tolerant of warm water conditions.   
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4. Areas with Special Natural Heritage Designations 
Within the Study Area, there are numerous areas with special natural heritage designations that 
include areas of natural and scientific interest (ANSIs), provincially significant wetlands 
(PSWs), environmental significant/sensitive areas (ESAs), conservation areas (CAs), provincial 
parks and areas that have been designated by the provincial government as Greenbelt lands and 
Oak Ridges Moraine lands (Figure 4-1).  The Official Plans for Durham and York also identify 
areas within their jurisdiction that are considered to be ESAs.  Both Regions have special 
policies associated with these ESAs.  Additionally, there are nature reserves that are held by non-
governmental organizations such as the Nature Conservancy of Canada (NCC) and the 
Federation of Ontario Naturalists (FON) that should also be considered. 

4.1 Greenbelt Plan  
Greenbelt Plan areas are those lands designated by the provincial government under the Ontario 
Greenbelt Act. The Greenbelt Plan provides permanent protection to agricultural and 
environmental areas as outlined in the Act (MMAH 2005).  The Greenbelt Plan includes lands 
identified in the Oak Ridges Moraine Conservation Plan (Ontario 2002) and the Niagara 
Escarpment Plan (Ontario 1976). The coverage of the Greenbelt Plan extends from 
Northumberland County in the east, to the Bruce Peninsula in the north, including lands 
identified in the Niagara Escarpment Plan, to Bruce County in the west and Niagara Region in 
the south.  Lands within the Greenbelt Plan are designated as Oak Ridges Moraine, Niagara 
Escarpment or Protected Countryside.  The Protected Countryside designation includes an 
Agricultural System and a Natural System, together with a series of settlement areas.  Extensive 
portions of both Durham and York lie within the Greenbelt Act planning area and include lands 
designated as Protected Countryside, Oak Ridges Moraine and Settlement Areas.  

4.2 Oak Ridges Moraine Conservation Plan  
Further to the Oak Ridges Conservation Act, natural areas are protected through policies in the 
Oak Ridges Moraine Conservation Plan (ORMCP). The ORMCP is an ecologically based plan 
established by the provincial government to provide land use and resource management direction 
for the 190,000 hectares of land and water within the Oak Ridges Moraine. Lands that are 
considered part of the ORMCP are located primarily in the central portions of both Durham and 
York, along an east-west axis from the west edge of the Study Area to its east edge. 

4.3 Areas of Natural and Scientific Interest (ANSIs) 
The OMNR identifies and designates ANSIs across the province to encourage special planning 
policies to recognize and protect these areas.  The ANSIs either fall into the earth science or life 
science categories.  Earth science (ES) ANSIs are those that the OMNR identified as having 
provincially or regionally significant representative geological features, while life science (LS) 
ANSIs are areas having provincially or regionally significant representative ecological features.  
Within Durham and York, there are a total of 52 ANSIs, with 26 occurring in Durham (4 earth 
science and 22 life science) and 26 ANSIs within York (6 earth science and 20 life science).   
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Figure 4-1: Special Natural Heritage Areas 
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The total area covered by these ANSIs for the Regions is approximately 10,870 ha, with 4,082 ha 
in York and 6,787 ha in Durham (NHIC 2006). A complete list of the ANSIs in Durham and 
York is presented in Appendix B.   

There are four (4) ANSIs in Durham that have an area greater than 500 ha and three (3) larger 
than 500 ha in York. Within Durham, these are the Uxbridge Forest Kames ES-ANSI (644 ha), 
Beaverton River Swamp LS-ANSI (590 ha), Pefferlaw Brook Swamp LS-ANSI (700 ha) and 
Scugog Marsh (Osler Marsh) LS-ANSI (2808 ha). In York, there is the Linton-Kelly Lake 
Channels ES-ANSI (588 ha), the Happy Valley Forests LS-ANSI (648 ha) and the Pottageville 
Swamp LS-ANSI (658 ha). 

4.4 Wetlands 
Provincially significant wetlands (PSWs) are wetlands that have been evaluated by the OMNR 
using the Ontario Wetland Evaluation System (OWES) and are recognized as having ecological 
significance. Some wetland designations are flagged as “unofficial” due to their pending status 
(NHIC 2006).  These “unofficial” wetlands have been evaluated by the OMNR using the OWES 
but have undergone complexing with other evaluated wetlands to form a new larger official 
wetland (NHIC 2006). 

Within Durham, there are 34 PSWs and 55 other significant wetlands occupying a total area of 
approximately 14,885 ha.  Of these, there are four wetlands with an area greater than 500 ha and 
all four are PSWs. These are the Beaverton River Wetland (2,473 ha), the Lake Scugog #13 
Wetland (Osler Marsh) (2,400 ha), the Nonquon River #7 Wetland (1,947 ha), and the Pefferlaw-
Udora Wetland Complex (1,076 ha).  

In York, there are 30 PSWs and 46 other significant wetlands with a total area of approximately 
9,435 ha. Four of the PSWs are greater than 500 ha.  These are the Black River Wetland 
Complex #1 (1,379 ha), the Mount Albert Wetlands (539 ha), the Pottageville Wetland Complex 
(779 ha) and the Zephyr-Egypt Wetland Complex (2,635 ha). 

A complete list of the wetlands in the Study Area is presented in Appendix C. 

4.5 Environmentally Sensitive/Significant Areas 
There are two types of ESAs tracked by the Natural Heritage Information Centre (NHIC) on 
behalf of the OMNR: Earth Science ESAs and Life Science ESAs.  Earth science ESAs are areas 
recognized as having geological features that have not been designated as being of a provincial 
significance.  Life science ESAs are areas recognized as having ecologically important features 
that have been identified by municipalities. 

Within York there are 17 earth science ESAs, of which five are greater than 500 ha.  These areas 
are the Aurora Infiltration Areas (730 ha), the Happy Valley Infiltration Area (945 ha), the 
Holland Marsh Lowlands (8,000 ha), the Kettleby Infiltration Area (860 ha), and the Vivian 
Infiltration Area (5,800 ha). York also contains 57 life science sites, four of which are greater 
than 500 ha in size, including Brown Hill (1,216 ha), Happy Valley (527 ha), Pefferlaw Brook 
(522 ha) and Zephyr Creek (1,051 ha). 
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York has identified a Regional Greenlands System, which will form the foundation through 
which the Sustainable Natural Environment goal of the York Official Plan can be achieved.  
York has committed to make an attempt to identify, protect and restore the Regional Greenlands 
System, composed of natural areas and connecting links as an essential structural system within 
York. York has specific planning policies that need to be met to ensure the protection of this 
system (York Region 2005). 

Durham has 14 earth science ESAs and 36 life science ESAs.  Of the 14 earth science ESAs, two 
are greater than 500 ha in size, the Pefferlaw Infiltration Area (6,640 ha) and the Uxbridge 
Infiltration Area (3,900 ha).  Two of the life science ESAs, Beaverton River (2,264 ha) and Mud 
Lake (713 ha), occupy areas greater than 500 ha. 

In addition to the ESAs tracked by the NHIC, Durham has included additional ESAs within their 
Official Plan.  These are areas designated as Oak Ridges Moraine, Waterfronts and Major Open 
Space and Durham (2004) has stated that they will make every effort to protect the ecological 
benefits of the Major Open Space System, including the groundwater resources, air purification 
functions, habitats for plants, fish and wildlife, flood and erosion control, and scenic and 
recreational values. 

4.6 Provincial Parks 
Within York, there are three provincial parks: Duclos Point Provincial Nature Reserve (111 ha), 
Holland Landing Prairie Provincial Nature Reserve (34.2 ha) and Sibbald Point Provincial Park 
(225 ha) (Ontario Parks 2004).   

Duclos Point is located on the southeast shore of Lake Simcoe and includes a swamp that is 
home to many plants and wildlife, such as Marsh Wren (Cistothorus palustris), Osprey (Pandion 
haliaetus), Caspian Tern (Sterna caspia), Black Ash (Fraxinus nigra), Silver Maple (Acer 
saccharinum), cattails (Typha sp.), bulrushes (Scirpus sp.) and wild rice (Zizania palustris). 
There is also an extensive offshore sandbar.  As this park is a nature reserve, there are no visitor 
facilities and camping is not permitted. 

Holland Land Prairie is located on the deep sand and silt deposits of the former Lake Algonquin 
Plain.  This nature reserve protects one of the few remaining remnant patches of tallgrass prairie 
in Ontario. Currently much of the reserve is planted with Red Pine (Pinus resinosa), but future 
plans include restoring the native prairie ecosystem. 

Sibbald Point Provincial Park is the only recreation provincial park within York.  It has many 
facilities for tourists and campers. Its main feature is the beach on Lake Simcoe, but it does have 
other natural features including stands of hardwoods and cedar forests (NHIC 2006). 

Durham contains two provincial parks: Darlington Provincial Park (171 ha) and Kendal 
Provincial Park Reserve (450 ha) (Ontario Parks 2005). 

Darlington Provincial Park is a recreational park that lies on the sand and clay of the Lake 
Iroquois Plain. At the shore is a modern 2 m-high Lake Ontario wave cut bluff.  Additionally, a 
recent sand spit extends across the mouth of McLaughlin Bay, which is breached in several 
places and is under active erosion (NHIC 2006).  The park is known for its migrating birds, 
including warblers in spring, and waterfowl and raptors in fall, in addition to its resident terns 
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and plovers. Associated with Darlington Provincial Park is Darlington Provincial Park – 
Northeast zone.  It is located within Darlington Provincial Park in two non-adjacent areas, one 
along the Robinson Creek Stream Valley and the other in the western portion of the park 
including McLaughlin Bay, its sandpits, associated marsh/wetlands complex and adjacent 
backshore areas (NHIC 2006).  

Kendal Provincial Park Reserve, also known as the Kendal Recreational Area, is located in 
Clarington (formerly, Clarke Township). Four main vegetation communities occur in the Park: 
Eastern White Cedar Bottomland Coniferous Forest, Maple-Beech Upland Deciduous Forest, 
Willow Wetland, and Disused Pasture. Deciduous tree cover in the park reserve is made up 
almost exclusively of sugar maple and American beech. Stands of mature trees are located on 
ridges throughout the park. In the non-forested area in the southeastern corner of the property, a 
large moist meadow thicket is present. Abandoned apple orchards and pastures are also present 
in the park reserve (NHIC 2006). 

4.7 Conservation Areas 
Conservation Areas are those lands owned and managed by a conservation authority.  Within 
Durham and York there are six conservation authorities (CAs): Toronto and Region 
Conservation Authority (TRCA), Lake Simcoe Region Conservation Authority (LSRCA), 
Central Lake Ontario Conservation Authority (CLOCA), Kawartha Region Conservation 
Authority (KRCA), Otonabee Region Conservation Authority (ORCA) and Ganaraska Region 
Conservation Authority (GRCA).  The NHIC (2006) lists 18 conservation areas in the Study 
Area, 10 in York and 8 in Durham, occupying a total area of approximately 1,400 ha in size. In 
addition to these 18 areas, each of the conservation authorities also own lands that are not open 
to the public. 

4.8 Non Governmental Organization Lands 
In addition to the above noted protected areas, there are also private nature reserves located 
within both York and Durham.  These are lands that are owned and/or managed by non-
governmental conservation organizations (e.g., Ontario Heritage Foundation, Nature 
Conservancy of Canada and local naturalists clubs). The Nature Conservancy of Canada owns 
four properties within York, most of which lie within the Happy Valley Forest ANSI. In 
addition, the NCC has conservation easements on three other land parcels (T. Farrell, pers. 
comm. 2006).  Eight other land parcels have been identified by the NHIC as being owned and 
managed by a non governmental organization (NHIC 2006).  These parcels and their locations 
are listed in Appendix D. 
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5.  Species at Risk 

5.1 Wildlife 
Within Durham and York, there are 15 species of insects, 3 species of fish, 8 species of 
herpetofauna, 17 species of birds and 3 mammal species identified by the Natural Heritage 
Information Centre (2006) as being rare or at risk.  Most have special designations assigned by 
COSEWIC or the OMNR, but a few others are tracked on the basis of their apparent rarity and 
have not been designated a legislated status. 

There are 24 federally designated species known to occur, or have occurred historically, in the 
Study Area.  Six (6) species are listed as ‘Endangered’ (END), 5 as ‘Threatened’ (THR) and 12 
are designated as ‘Special Concern’ (SC) (Appendix E). The OMNR has designated 27 species 
in the Study Area, of which 8 are listed as ‘Endangered’ (4 of which are formally protected by 
the Ontario Endangered Species Act), 7 are designated as ‘Threatened’, and 12 are ‘Special 
Concern’ species. While in most cases the OMNR and COSEWIC designations are identical for 
each species, there are a few differences. One such species is the Redside Dace, which is listed as 
Special Concern by COSEWIC and Threatened by the OMNR.  Additionally, while the OMNR 
might designate a species as being Endangered, it does not require that the species be listed 
under the Ontario Endangered Species Act.  Species regulated under the Ontario Endangered 
Species Act include the Bald Eagle (Haliaeetus leucocephalus), King Rail (Rallus elegans), 
Loggerhead Shrike (Lanius ludovicianus) and Henslow’s Sparrow (Ammodramus henslowii). 
They have the designation of “END-R” in Appendix E.  In order to provide a timely response to 
the conservation needs of wildlife in Ontario, the Committee on the Status of Species At Risk in 
Ontario (COSSARO) has been established. It is a provincial body that reviews status reports and 
assesses the risk level for each species in Ontario (Ontario Parks 2004). 

The list of species at risk in Durham and York includes several that are provincially rare, based 
on the S-ranks assigned by the NHIC (2006).  Those species ranked S1, S2, S3 or S3/S4 are 
considered provincially rare and have been included in the list in Appendix E. Species ranked 
‘S1’ are extremely rare in Ontario (5 or fewer occurrences, or very few remaining individuals); 
‘S2’ species are very rare in Ontario (between 5 and 20 occurrences, or with many individuals in 
fewer occurrences); ‘S3’ species are rare to uncommon in Ontario (between 20 and 100 
occurrences, or with a large number of individuals in some populations); ‘S4’ species are 
common and apparently secure in Ontario (more than 100 occurrences); and, ‘S5’ species are 
very common and demonstrably secure in Ontario.  The dragonflies listed in Appendix E are not 
designated by COSEWIC or the OMNR but are considered rare by the NHIC (2006).  

5.2 Vascular Plants and Mosses 
The combined flora of Durham and York includes about 1,425 taxa (a term that encompasses 
species, subspecies and named varieties; Varga et al. 2000). About 31% of the flora is non-
native, reflecting the long history of settlement in the area and the considerable introduction of 
exotic species in and around human habitations and as a result of agricultural practices. An even 
larger fraction of the local flora, nearly 39%, is considered rare in either Durham or York or 
both, due to the known occurrence of these vascular plants at ten or fewer locations within the 
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Regions (Varga et al. 2000; see Appendix E of this report). One species of moss and 563 species 
of vascular plants are considered rare within the Study Area (Appendix E). Of these, a much 
smaller number, six , have been given special status at the provincial or national level, along with 
the moderately common butternut (Juglans cinerea) which has been given status as an 
Endangered species due to the threat of butternut canker, a fungal pathogen. As a result, six 
species within the Study Area have status as Endangered and one species has been identified as 
being Special Concern (Table 5-1, below). 

Table 5-1: Specially designated species of vascular plants  

Scientific Name Common Name Municipalitya National 
Statusb 

Provincial 
Statusc 

Juglans cinerea Butternut D,Y END END 

Liparis liliifolia Heart-leaved 
twayblade 

Y END END 

Morus rubra Red mulberry D END END 

Panax quinquefolius Ginseng D,Y END END 

Phegopteris hexagonoptera Board beech-fern D SC SC 

Platanthera leucophaea Prairie white fringed-
orchid 

D,Y END END 

Trichophorum planifolium 
(Syn: Scirpus verecundus) 

Shy bulrush D END END 

a: Municipality:  D = Durham Region; Y = York Region. 
b: Status designations by COSEWIC (2005):  END = Endangered; SC = Special Concern. 
c: Status designation by OMNR (2004):  END = Endangered; SC = Special Concern. 
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