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Executive Summary 

 

Brampton is located within the rapidly urbanizing Greater Toronto Area, with a 

population that is expected to grow close to 840,000 residents by 2031 and 900,000 

residents by 2041. The City currently has 17% natural cover that is made up of a 

combination of woodlands, wetlands meadows, lakes and ponds, as well as over 415 km 

of watercourses. These areas are found within an extensive valley corridor system as well 

as on tableland. These natural areas are critical for flood and erosion control, maintaining 

clean water and improving air quality, climate regulation, carbon sequestration and 

biodiversity functions. Environmental and public health research has also shown the 

importance of green space in supporting human health and well-being by providing 

opportunities for exercise and recreation, environmental education, relaxation, and acting 

as local gathering places. 

 

The City is traversed by numerous river and valley corridors, including the Credit River, 

Fletcher’s Creek, Etobicoke Creek, Mimico Creek, and the West Humber River. These 

rivers flow from the Niagara Escarpment, Oak Ridges Moraine and Peel Clay Plain into 

Lake Ontario. The river valleys help connect the patchwork of woodland and wetland 

habitat, as well as parks, open space and other green infrastructure within the City. These 

spaces provide habitat for native flora and fauna, and currently 776 native species are 

known to call Brampton their home. An integral part of building healthy communities is 

protecting local natural heritage resources and biodiversity within the City. Planning is 

fundamental to identifying and protecting a Natural Heritage System (NHS) that 

increases local connectivity for flora and fauna, as well as connectivity beyond City 

boundaries to the regional and provincial natural systems. 

 

Natural Heritage Systems planning in Brampton is guided by provincial, regional and 

municipal environmental plans and Natural Heritage policies. The Provincial Policy 

Statement (2014) identifies that “The diversity and connectively of natural features in an 

area, and the long-term ecological function and biodiversity of natural heritage systems, 

should be maintained, restored or, where possible, improved, recognizing linkages 

between and among natural heritage features and areas, surface water features and 

ground water features”.  Section 2.13 of the 2014 Provincial Policy Statement 

specifically requires that “Natural heritage systems shall be identified in Ecoregions 6E 

& 7E, recognizing that natural heritage systems will vary in size and form…”.  Planning 

for a municipal natural heritage system helps link to areas in the Greenbelt Plan (2005), 

which includes land within, and builds upon the Niagara Escarpment Plan and the Oak 

Ridges Moraine Conservation Plan. Planning for a natural heritage system also 

compliments other provincial scale plans and strategies such as the Places to Grow Act 

(2005) and the Ontario Biodiversity Strategy (2011). 

 

Objectives of the City of Brampton Official Plan (2006) are to “Conserve and protect the 

City’s natural heritage system and quality of life through sustainable development 

practices, sound natural hazard management, and a systems-based ecosystem approach 

to land-use planning and development” and to “Conserve and protect the long term 

ecological function and biodiversity of the natural heritage system”. Identifying a 
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municipal NHS will assist the City to meet the objectives in the Official Plan. It will also 

assist the City in meeting the Natural Heritage policy requirements of Ontario’s 

Provincial Policy Statement, as well as complementing the Greenland System in the 

Region of Peel Official Plan. 

 

The City of Brampton is undertaking a Natural Heritage and Environmental Management 

Strategy (NHEMS) to define a comprehensive management framework that will provide 

direction to protect, manage and monitor the City’s natural heritage and open space 

systems, urban forest and green infrastructure. As part of this process, the NHEMS will 

recommend an NHS to be incorporated into the City of Brampton Official Plan. To help 

inform the NHEMS, the Toronto and Region Conservation Authority and Credit Valley 

Conservation have partnered to undertake a joint analysis and refinement of their 

respective watershed Natural Heritage Systems mapping at a scale that is appropriate to 

the City. 

 

To date, Toronto and Region Conservation Authority (TRCA) has developed a regional 

‘Terrestrial Natural Heritage System Strategy’ (TRCA 2007a), that identifies a Natural 

Heritage System for the nine watersheds in TRCA’s jurisdiction. This regional scale NHS 

has been further refined through watershed plans, which were completed in consultation 

with stakeholders including watershed councils and alliances. In the City of Brampton 

these plans include the Humber River Watershed Plan (http://www.trca.on.ca/the-living-

city/watersheds/humber-river/resources.dot) and the Etobicoke-Mimico Watershed Plan 

(http://www.trca.on.ca/the-living-city/watersheds/etobicoke-mimico-creek/resources.dot). 

Credit Valley Conservation has developed the Credit River Watershed Natural Heritage 

System (draft 2014), in consultation with a Technical and Municipal Advisory 

Committee, which has also undergone extensive external peer-review. These watershed-

based systems have been brought together within the City of Brampton through this 

report, which was undertaken to inform the NHEMS. This study was undertaken in 

partnership with the City of Brampton, Region of Peel and Ontario Ministry of Natural 

Resources. 

 

The watershed NHSs have been developed utilizing the current science in landscape 

ecology and current conservation values. Landscape science has shown that habitat size, 

connectivity and changing land uses impact the overall health of ecosystems in an urban 

setting. In addition, this project created consistent mapping across the City based on a 

watershed natural heritage system approach. The resulting Conservation Authority NHS 

for Brampton is based on extensive Conservation Authority data, sound science, and a 

technical partnership with City staff. 

 

The refinement of the Conservation Authority NHS for the City of Brampton was 

undertaken through the following steps: 

1. Define the base data for establishing a Conservation Authority NHS in 

Brampton - The TRCA and CVC watershed systems were used as a starting 

point to provide a Conservation Authority NHS for the City of Brampton. 

Data sources were compiled for comparison and refinement of the NHS, 

http://www.trca.on.ca/the-living-city/watersheds/humber-river/resources.dot
http://www.trca.on.ca/the-living-city/watersheds/humber-river/resources.dot
http://www.trca.on.ca/the-living-city/watersheds/etobicoke-mimico-creek/resources.dot
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including up to date aerial photography and GIS layers containing natural 

heritage information. 

2. Examining watershed boundaries in comparison with watershed systems- 

The CVC-TRCA jurisdictional boundary was examined to ensure that the 

NHSs aligned at the edges of the respective watersheds. It is of note that the 

watershed systems were defined based on CVC and TRCA boundaries, and 

thus the Conservation Authority NHS for Brampton and provide watershed 

scale linkages to neighbouring municipalities (i.e. Halton, Caledon, 

Mississauga and Vaughan). 

3. Updating the mapping based on aerial photography – Aerial photography 

from 2012 was used to update the mapping in areas of the City that had 

recently undergone development. 

4. Incorporating existing approved Secondary Plans and Block Plans – 

Local scale NHSs that have been determined or refined through the planning 

process were incorporated into the Conservation Authority NHS for 

Brampton. 

5. Review elements and definitions included in NHS – The lands included in 

the CVC and TRCA watershed NHSs were reviewed to ensure the systems 

were compatible with one another. Outstanding differences between the 

systems are discussed in the report for the City of Brampton’s consideration in 

implementation through the NHEMS. 

6. Mapping of screening areas and areas for additional consideration – 

Additional features that provide natural or social functions, but did not meet 

criteria for inclusion in the watershed NHS, were mapped for further 

consideration. These areas include small woodlands that fall outside of the 

Conservation Authority NHS. These woodlands may provide local scale social 

functions, such as recreation opportunities, or ecosystem functions, such as 

increased woodland cover. Headwater Drainage Features were also mapped 

that should be evaluated at the site level. Further, Ecologically Significant 

Groundwater Recharge Areas, Significant Groundwater Recharge Areas and 

High Volume Groundwater Recharge Areas were mapped as ‘Important 

Groundwater Recharge Areas’ in Brampton to be considered when 

implementing the NHS. 

 

The resulting Conservation Authority NHS for Brampton is comprised of areas that are 

currently natural (e.g. existing natural cover) as well as areas with the potential to be 

restored or managed (i.e. potential natural cover/enhancement areas) for ecosystem 

function in the City. The resulting Conservation Authority NHS covers approximately 

21% (5643 ha) of the City of Brampton, capturing the majority of the remaining natural 

forest and wetland cover in the City.  

 

The mapping was overlaid with a variety of designated features and areas to ensure that 

the Conservation Authority NHS for Brampton captured natural heritage features covered 

under legislation and policy. The majority of known locations of Species at Risk in 

CVC’s jurisdiction and species of concern in TRCA’s jurisdiction are covered by the 

Conservation Authority NHS for Brampton. The mapping also captures all locations of 
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rare vegetation communities in the City. It is further anticipated that the Conservation 

Authority NHS for Brampton will capture the majority of significant wildlife habitat (not 

currently mapped). The Conservation Authority NHS for Brampton also encompasses a 

variety of other significant features designated at other scales, including Regionally 

Significant Areas of Natural and Scientific Interest (ANSI), Environmentally Significant 

Areas (ESA) and Provincially Significant Wetlands (PSW), as well as the majority of 

Conservation Authority Floodplain and Crest of Slope mapping, and the Core Areas of 

the Region of Peel Greenlands System. In addition, a large proportion (44%) of the 

Conservation Authority NHS is owned by the City of Brampton, CVC or TRCA. Finally, 

to inform determination of a City of Brampton NHS through the NHEMS, the 

Conservation Authority NHS mapping was also compared to the natural heritage features 

and areas in the City of Brampton Official Plan (2006) and the Parkway Belt West 

mapping. 

 

 
Conservation Authority NHS for Brampton, including areas where refinements were made based on approved 
Secondary Plans and Block Plans (utilizing mapping available at the time of refinement). 

 

Identifying a City of Brampton NHS will help increase planning process efficiencies by 

defining important natural heritage features, functions and areas on a city-wide basis to 

help the City update its Official Plan. The Conservation Authority NHS for Brampton 

presented here provides a framework for reviewing comprehensive environmental studies 

and planning applications. Natural heritage system planning can also help prioritize 

protection, securement, restoration and stewardship efforts. 

 

The Conservation Authority NHS for Brampton includes areas that could be managed or 

restored to improve ecosystem health. Management of these areas will depend on a 

variety of factors, including landowner interest and site suitability. Some locations may 
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be suitable for full scale restoration to forests, wetlands or meadows. Other areas may be 

targeted for management activities such as native species plantings, faunal habitat 

creation, sustainable landscaping or other best management practices. Areas identified as 

potential natural cover or enhancement areas further complement ongoing stewardship 

and restoration efforts that are currently being undertaken by City staff, the Conservation 

Authorities and volunteer organizations. Some of these areas may be in the process of 

succeeding to natural communities, while other areas provide additional opportunities to 

enhance connectivity, biodiversity and ecosystem function in the City.  

 

A Brampton Natural Heritage System will help to create a liveable city for the long term 

enjoyment and health of local residents. It will also help to maintain long term ecosystem 

health for present and future generations. It is important to note that the proposed NHS 

should not be seen as the definitive provision of ecosystem services in Brampton, and any 

efforts to increase natural cover beyond the NHS will build on the investments made 

therein. It is intended that the Conservation Authority NHS for Brampton can be brought 

together with ongoing efforts to manage parks and open spaces, other green infrastructure 

and the urban forest in the City through the NHEMS. 

 

The mapping, methodology and recommendations for implementation presented here 

represent a first step in updating the NHS in the City of Brampton Official Plan. CVC and 

TRCA are committed to working in partnership with City staff, Regional staff, 

landowners and stakeholders to align our common conservation objectives and 

implement Brampton’s Natural Heritage System. 
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1.0 Introduction 

1.1 Purpose and scope 

Planning for natural heritage within the urban context is critical to promote sustainable, 

healthy and diverse ecosystems. The objective of this report is to provide a science-based 

natural heritage system to the City of Brampton, helping to plan for a healthy 

environment and healthy communities in the City. A natural heritage system (NHS) 

assists with reducing ecosystem degradation by connecting ecosystems across the 

landscape, maintaining and where possible enhancing biodiversity, and helping to 

alleviate the impacts of external stressors. 

 

The province of Ontario has described the watershed as the “ecologically meaningful 

scale for planning” to protect, improve, or restore the quality and quantity of water as 

part of identifying natural heritage systems and incorporating aquatic features (OMNR 

2010, OMMAH 2014). To date, Credit Valley Conservation (CVC) and Toronto and 

Region Conservation Authority (TRCA) have each developed Natural Heritage Systems 

for their respective watersheds. As part of the City of Brampton’s Natural Heritage and 

Environmental Management Strategy (NHEMS), CVC and TRCA have collaborated to 

prepare a joint Conservation Authority Natural Heritage System for Brampton. This 

product combines watershed-based mapping and methodologies and provides associated 

recommendations for implementation. The existing watershed systems are being 

examined within the Brampton context to ensure that they have been identified using 

consistent principles, capture local linkages and have been scaled to be reflective of 

natural heritage within the municipality. 

 

The Conservation Authority NHS for Brampton presented in this report provides a 

science-based foundation for NHS planning in Brampton. The mapping product identifies 

both lands in existing natural cover, and corridors and linkages, as well as lands with the 

potential to be enhanced or restored. This information is intended to provide a starting 

point for municipal staff, their consultant(s), and other stakeholders to define a Brampton 

NHS.  

 

The resulting product is a combined Conservation Authority NHS that: 

 Utilizes existing watershed Natural Heritage Systems and technical guidance 

to create a science-based NHS for Brampton 

 Incorporates consultation that has occurred at a variety of stages, including 

stakeholder consultation 

 Provides cost savings to the City by utilizing watershed Natural Heritage 

System mapping based on extensive Conservation Authority data, and scaling 

to the City context 

 Provides guidance as to how this product contributes to the City of Brampton 

NHEMS 

 Provides a starting-point for the City to define a Brampton NHS 

 

The resulting NHS mapping and this report are intended to be considered in association 

with the NHEMS. Credit Valley Conservation and TRCA are committed to working with 
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the City of Brampton to implement this product throughout the NHEMS process and into 

the future. 

 

1.2 Natural Heritage and Environmental Management Strategy 

The City of Brampton Natural Heritage and Environmental Management Strategy 

(NHEMS) is intended to be a municipal-wide strategy that will integrate and coordinate 

corporate and agency regulations, policies, programs and actions that strive to establish 

and implement a healthy, diverse NHS. The NHEMS will recommend an NHS to be 

incorporated into the City’s Official Plan, and address the influence of the City’s open 

space system, urban forest, and green infrastructure on the health of the NHS.  

 

As identified by the City of Brampton, the NHEMS must recognize Brampton’s Natural 

Heritage System within the landscape context of watersheds under the jurisdiction of the 

Credit Valley and Toronto and Region Conservation Authorities, provincially significant 

systems (Lake Ontario, Greenbelt and the Niagara Escarpment), Region of Peel 

Greenland System, and the inter-municipal context of shared and connected aquatic and 

terrestrial systems. 

 

Lastly, the NHEMS will recognize that Brampton’s businesses, residents, service 

providers and public have a vested interest and responsibility in protecting and 

conserving the health and biodiversity of the City’s natural heritage and open space 

systems, urban forest and green infrastructure. Each of these green spaces provides 

ecological services that support public health and well-being, and contribute to the City’s 

built form and economic prosperity, making Brampton a liveable community. An 

important outcome of this study will be an enhancement of the community’s capacity and 

stewardship role in protecting, enhancing and managing the City’s public and private 

environmental resources. 

 

1.3 Conservation Authority Natural Heritage Systems and the existing policy 

framework 

Natural heritage systems planning within the City of Brampton is supported by a variety 

of provincial, regional and municipal policies. Natural Heritage Systems identified at the 

watershed scale by CVC and TRCA act to integrate existing guidance using a watershed 

based approach to planning based on sound landscape science. Relationships to relevant 

policies are briefly described below; nevertheless, the original strategies and plans should 

be consulted in their entirety in order to gain a complete understanding of these 

documents. 

 

The Provincial Policy Statement (PPS) guides development and site alteration in Ontario, 

under Section 3 of the Planning Act (OMMAH 2014). A strong established provincial 

framework for the development of natural heritage systems in Ontario is provided in the 

Natural Heritage section of the PPS. The PPS states that: 

‘the diversity and connectivity of natural features in an area, and the long-term 

ecological function and biodiversity of natural heritage systems, should be 

maintained, restored or, where possible, improved, recognizing linkages between 
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and among natural heritage features and areas, surface water features and 

ground water features’ (Policy 2.1.2; OMMAH 2014). 

 

Natural heritage protection is also mentioned in section 2.2 of the Provincial Policy 

Statement on Water, particularly policies 2.2.1a, 2.2.1c and 2.2.1d: 

 

“Planning authorities shall protect, improve or restore the quality and quantity of water 

by: 

a) using the watershed as the ecologically meaningful scale for planning; 

c) identifying water resource systems consisting of ground water features, 

hydrologic functions, natural heritage features and areas, and surface water 

features including shoreline areas, which are necessary for the ecological and 

hydrological integrity of the watershed;… 

d) maintaining linkages and related functions among ground water features, 

hydrologic functions, natural heritage features and areas, and surface water 

features including shoreline areas;” 

 

Further, in the recently released version 2014 PPS, Section 2.1.3 specifically requires that 

“Natural heritage systems shall be identified in Ecoregions 6E & 7E, recognizing that 

natural heritage systems will vary in size and form…”. 

 

In this regard, the Conservation Authority NHS for the City of Brampton presented in 

this report will be composed of existing natural cover and areas that can be restored or 

managed to maintain or enhance biodiversity, ecological functions, and viable 

populations of indigenous species and ecosystems. The PPS was also designed to identify 

features of provincial interest, and additional policies in the PPS relate to protecting 

natural heritage features and areas, which can become integral components of an NHS 

(nonetheless, the policies discussed above are not exclusive of other natural heritage 

policies under Section 2.1, OMNR 2010). In addition the PPS provides policy direction 

on developing a coordinated approach for dealing with ecosystem-, shoreline-, and 

watershed-related issues. 

 

The Natural Heritage Reference Manual (NHRM) was developed by the province to 

provide technical guidance to implement the natural heritage policies of the PPS (OMNR 

2010). Watershed Natural Heritage Systems designed by Conservation Authorities have 

been built with regard to this provincial guidance, as well as current science in landscape 

ecology. In particular, the NHRM recommends that natural heritage systems are 

identified using a ‘comprehensive approach’ that evaluates the contribution of all land 

cover and habitats to the ecological function and biodiversity of landscapes, and 

examines deficiencies that should be rectified to address diversity and connectivity. 

TRCA and CVC have each undertaken systematic analyses of their respective watersheds 

(TRCA 2007a and subsequent watershed plans, CVC 2011a, CVC 2014). The Natural 

Heritage Systems build upon comprehensive data-sets and analyses of existing natural 

cover to identify a system that captures the land base necessary to sustain biodiversity 

and ecosystem function over the long term. 
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The Conservation Authority watershed scale Natural Heritage Systems have also been 

designed to address planning concerns discussed in the NHRM, as they decrease 

landscape fragmentation, are planned to improve protection of biodiversity, provide for 

healthier ecosystems and communities, assist with climate change mitigation and 

adaptation, provide ecosystem services to local residents, and increase planning process 

efficiencies (OMNR 2010). Further, this process incorporates the relationship of water 

resources within natural heritage systems (OMNR 2010). 

 

The watershed scale Natural Heritage Systems developed by CVC and TRCA also 

compliment and connect to natural systems that have been identified by the province, 

including the Niagara Escarpment Plan (NEC 2010), the Oak Ridges Moraine 

Conservation Plan (OMMAH 2002) and the Greenbelt Plan (OMMAH 2005). At the 

provincial scale, these plans also identify important natural heritage features and areas, 

and improve linkages between these areas and surrounding major lake systems and 

watersheds. The area identified under the Greenbelt Plan extends into northwest 

Brampton, adjacent to the Credit River Valley (approx. 202 ha, City of Brampton 2006). 

  

At the regional scale, the Region of Peel Official Plan identifies a Greenland System 

consisting of Core Areas, Natural Areas and Corridors (NACs) and Potential Natural 

Areas and Corridors (PNACs). Core areas are protected through regional policy, and 

represent provincially and regionally significant features and areas. The Core Areas are 

considered a subset of what would be considered significant under the PPS. Criteria for 

NACs and PNACs have been identified, and it is expected that local municipalities will 

further interpret and define NACs and PNACs for their local context. The identification 

of a Natural Heritage System for Brampton is consistent with the policy direction 

provided in the Region of Peel Official Plan ‘Section 2.3 Greenland System’. Identifying 

a Natural Heritage System for Brampton is compatible with the incorporation of Regional 

Core Areas into the Brampton Official Plan, and also is an opportunity to evaluate NACs 

and PNACs for their contribution to Brampton’s Natural Heritage System. In 

incorporating a Natural Heritage System into the City of Brampton Official Plan, the City 

of Brampton may include policies that go beyond the minimum indicated in the Region’s 

Official Plan, provided that the City’s policies are not in conflict with the Region of Peel 

Official Plan or Provincial plan policies. 

 

Finally, at the City scale, the City of Brampton Official Plan (2006) has identified a 

Natural Heritage System (Section 4.5.6). The system is composed of Natural Heritage 

Features and Areas, and includes Valleylands/Watercourse Corridors, Woodlands, 

Wetlands, Environmentally Sensitive/Significant Areas, Areas of Natural and Scientific 

Interest and the Provincial Greenbelt (Schedule D). This report provides mapping of 

watershed Natural Heritage Systems that have been identified based on the existing 

science in landscape ecology and current conservation values. The Conservation 

Authority NHS mapping will allow for an evaluation and/or update of Schedule D within 

the context of current science, and describes how the local NHS can be connected and 

integrated with natural systems identified at other scales. Further, the Conservation 

Authority NHS for Brampton can be used to identify gaps in the current system and 

opportunities to improve ecosystem function, particularly the identification of 
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enhancement areas/potential natural cover that can be used to prioritize areas for 

restoration and management. 

 

Additional policy, strategies and guidance further support Natural Heritage Systems 

planning and are reviewed in greater detail elsewhere (TRCA 2007a, CVC 2011a, TRCA 

2013, CVC 2014). 

 

1.4 Ecological and landscape context for natural heritage systems planning 

Natural areas and additional green infrastructure within the City of Brampton provide 

critical ecosystem goods and services for the well being of local residents (Table 1; The 

Pembina Institute and CVC 2009). These ecosystem goods and services can be provided 

at different scales throughout the City. For example, at home, work or school, trees 

provide shade, increase property values, and reduce household energy costs (Akbari et al. 

1997, Des Rosiers et al. 2002). At the neighbourhood scale, street trees, urban parks and 

the natural system together provide comfortable commutes and recreational opportunities 

(Dunnett et al. 2002, Chiesura 2004). When examined at the municipal scale, the 

combined urban forest (including the natural system) plays a role in urban heat island 

mitigation, stormwater management, air quality impact mitigation, maintaining 

biodiversity and ecosystem function, promoting active lifestyles, and reducing health care 

costs (Dwyer et al. 1992, Bolund and Hunhammar 1999, Maas et al. 2006, Nowak et al. 

2006, Lerman and Warren 2011). Having established that the NHS needs to be examined 

in context of the landscape, attention can then be placed on the system specifically to 

determine its role and therefore the purpose of natural system protection. Within urban 

settings, such as the City of Brampton, natural cover is low and natural areas have 

become increasingly fragmented. Overall habitat loss restricts the ability of the remaining 

natural areas to provide a full suite of ecosystem services to city residents. 

 

Ecosystem processes are connected between natural areas, and function across multiple 

scales, ranging from global to regional to site level. As such, the Brampton NHS falls 

within a nested set of systems that are designed at different scales, from provincial (e.g. 

Greenbelt NHS) to regional (e.g. Peel Greenland System) to municipal (i.e. this 

Brampton NHS) (as discussed in Section 1.3 above). Each system is designed to capture 

important natural areas, linkages and areas for protection and enhancement, to ensure the 

long term provisioning of ecological goods and services at each scale. The provincial 

systems identify the critical natural heritage resources across the Province of Ontario, but 

in many cases will not capture locally important areas (e.g. an urban green space system 

that provides natural areas access to local residents). 
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Table 1. Goods and services provided by ecosystems (from de Groot et al. 2002) 

Ecosystem goods and services Examples 

Regulation functions  

Climate regulation Mitigation of urban heat island effect; cooling through evapotranspiration 

Gas regulation (e.g. oxygen /carbon 

dioxide balance, ozone layer) 

Provision of oxygen, removal of carbon dioxide  

Maintenance of good air quality 

UVB protection by ozone, preventing disease 

Water regulation Maintenance of water cycle (evapotranspiration and rainfall); moderation 

of flooding intensity 

Disturbance regulation Storm protection (e.g. coastal marshes) 

Flood moderation (wetlands, stream sides, and forests) 

Nutrient regulation  Maintenance of healthy soils and productive ecosystems 

Soil retention Prevention of erosion and siltation 

Maintenance of arable land 

Soil formation (e.g. leaf litter 

decomposition) 

Maintenance of woodland and wetland productivity and species that 

support agriculture and natural systems 

Waste treatment Pollution control/detoxification 

Noise abatement 

Filtering of dust and other particulates 

Pollination Pollination of wild plants 

Pollination of crops 

Biological control Control of pests and invasive species (e.g. mosquitoes) 

Control of diseases and pests (e.g. spruce budworm) 

Habitat functions  

Refugium function Living space for wild plants and animals 

Nursery function Habitat for reproduction of species (e.g. for fisheries) 

Movement function Movement corridors for migratory or resident species 

Production functions  

Fresh water (filtering and storage) Provision of water for consumption and irrigation 

Food Provision of existing and novel food items (e.g. fish, mushrooms, nuts, 

berries) 

Raw materials Provision of materials for building or manufacturing, biofuels and 

energy, fertilizer 

Genetic resources Genetic resources for research and development of foods, textiles, fuels, 

medicines, raw materials 

Medicinal resources Resources for pharmaceuticals, health care products 

Ornamental resources Resources for crafts, art, gardening, worship, or souvenirs  

Information/Social  functions  

Science and education Use of natural areas for school or public education 

Scientific knowledge 

Human health and well being Livable neighborhoods and cities 

Sense of place 

Aesthetics 

Recreation 

Recreation  Walking, biking, canoeing, fishing, bird watching  

Cultural, artistic, religious, historic Use of nature in art, books, painting, etc. (inspiration) 

Religious significance 

Historic significance (e.g. heritage forests) 
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Figure 1. Benefits of green infrastructure including a healthy natural heritage system within an urban region [Image created via: Integration 

and Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/imagelibrary/)]. 

Parks and open space 
provide areas for recreation, 
and can be a softer land use 
when placed next to the 
NHS. These areas can be 
managed to enhance the 
function of the NHS (e.g. 
planting native and non-
invasive species). 

Large natural areas help to 
protect sensitive species, 
such as the spotted 
salamander, which may not 
otherwise persist in the 
urban environment. 

Natural heritage 
systems in urban areas 
provide local residents 
with recreation 
opportunities, such as 
jogging, biking, dog 
walking, fishing and 
nature appreciation. 

Green roofs and permeable paving help 
to provide ecological goods and services 
to urban residents, like cooling and 
water infiltration, as well as mitigate 
impacts on the natural heritage system. 

Urban wetlands provide many benefits, 
including natural flood control and water 
filtration and provide habitat for species 
such as the painted turtle. 

Valleys and streams provide habitat for 
species, flood conveyance, and act as 
natural corridors through urban areas. 

Urban street trees provide 
shading and cooling in and 
around homes, reduce 
energy loss, and provide 
habitat for some resident 
species like the cardinal. 

Stormwater Management Ponds store 
rainwater runoff and help reduce risks of 
flooding and erosion. Stormwater 
Management Ponds help minimize hydrologic 
impacts to the NHS and mitigate the impacts 
of increased hardened surfaces in an urban 
setting. 

Urban natural heritage systems 
plan for connectivity and ensure 
natural heritage is protected over 
the long term. 
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In urban areas the social values of green spaces are considerable. Emerging scientific 

literature increasingly indicates that the physical health and emotional well-being of 

residents is linked to local green space. Access to nature has been shown to have 

numerous health benefits, including decreased stress and lower blood pressure, increased 

self-esteem, decreased aggression, and increased longevity, overall health and well-being 

(Kuo and Sullivan 2001, Takano et al. 2002, de Vries et al. 2003, Maas et al. 2006, 

Velarde et al. 2007, Thompson et al. 2012). Physical activity is also linked to access to 

parks, trails and green space (Booth et al. 2000, Humpel et al. 2002, Pikora et al. 2003). 

Recent research has also indicated that self-sustaining green space, with a high diversity 

of species and communities, is able to provide increased ecosystem goods and services to 

urban residents, including measurable benefits to human health (Horwitz et al. 2001, 

Fuller et al. 2007, Tzoulas et al. 2007, Dearborn and Kark 2010). Biodiversity is 

therefore important to ensure the provision of ecological goods and services to society. 

 

Data collected by Credit Valley Conservation has shown that the use of parks in urban 

areas differ from those in a rural setting. A survey of watershed residents found that the 

most commonly used natural areas (more than once per week) are parks and trails within 

walking distance of the home (Green Metrics Ltd. 2011). A survey of visitors to parks 

along the Lake Ontario shoreline in Mississauga also indicated that the primary use of 

these areas was for exercise or physical activity (LURA 2012). CVC’s Lands Monitoring 

Program has further shown that urban parks (e.g. Rattray Marsh Conservation Area in 

Mississauga) are routinely used throughout the week, primarily for exercise such as 

walking and jogging, as well as dog walking and commuting. Remote parks outside of 

the city are primarily weekend destinations, sought after to “get away from it all” (V. 

Edwards, pers. comm.). Therefore, preserving natural areas within the urban boundary 

allows for regular access, providing a unique function in the daily lives of residents. 

 

Finally, urban areas are capable of supporting a diversity of species (Fernández-Juricic 

2000, Mörtberg and Wallentinus 2000, Mörtberg 2001, Alvey 2006, Sandstrom et al. 

2006, Environment Canada 2007). However, many species rely on connected natural 

habitat to persist, and cannot be found in disturbed areas with impervious soil surfaces, 

high noise levels, vehicle exhaust, or restricted space. Natural heritage systems protect a 

variety of habitat types. This habitat diversity acts as a form of insurance that helps 

ecosystems to remain stable over the long term. Planning for an NHS minimizes impacts 

on ecosystems by improving the size, shape and connectivity of natural communities, 

thereby decreasing impacts from the urban matrix (TRCA 2007a, CVC 2011a). It is the 

configuration, structure and composition of natural heritage systems that allows them to 

support many species and provide multiple ecological benefits.  

 

The identification of a natural heritage system helps to ensure that green infrastructure is 

sustainable over the long term. Identifying a natural heritage system is also an efficient 

use of the landscape, and optimizes ecosystem goods and services to urban residents, 

including flood control, air purification, stormwater management and climate moderation. 

Protecting these services can result in a measurable benefit to taxpayers (Chichilnisky 

and Heal 1998, Olewiler 2004). For example, a study of the Credit River watershed found 

that watershed’s natural capital saves watershed taxpayers $100 million in water supply 
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costs every year (Kennedy and Wilson 2009). Identifying the system is a sound approach 

to planning that ensures that ecosystem health, ecological goods and services and human 

health and wellbeing are incorporated into urban planning to create a liveable urban 

region for current and future generations. 

 

This report provides a foundation for an NHS within the City of Brampton. Currently, 

within the City, the health of natural communities will be determined by the combined 

benefits of existing natural areas (e.g. forest, wetland and other natural cover), urban 

parks, street trees, private trees, green roofs and other supportive green technologies 

(Figure 1). The health of the NHS will further depend on the total amount of natural and 

impervious cover in the region and the context of the surrounding land use matrix (e.g. 

Booth et al. 2002, Vance et al. 2003, Gibbs et al. 2005, Zuckerberg and Porter 2010). 
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1.5 Overview of natural heritage in the City of Brampton 

The City of Brampton is located within the rapidly urbanizing Greater Golden Horseshoe 

region in southern Ontario. The City is just less than 27,000 ha, and is home to an 

estimated 523,911 people (Statistics Canada 2011). The population grew by a rate of 

20.8% between 2006 and 2011, and is one of the fastest growing cities in Canada 

(Statistics Canada 2011, City of Brampton 2012).  

 

The City spans two physiographic regions, including the South Slope in the northern 

portion of the City and the Peel Plain in the south (Chapman and Putnam 1984, Figure 

A1, Appendix A). Physiographic regions are created when characteristic differences 

(usually due to glacial deposits) create distinct regions with unique combinations of soils, 

elevation, and drainage (Chapman and Putnam 1984, Table 2). The unique physiography 

and climate of an area in turn influences ecological patterns (e.g. vegetation) across the 

landscape. 

 

Table 2. Physiographic regions within the City of Brampton (adapted from Credit River 

Water Management Strategy Update, CVC 2007). 

Physiographic 

Region 
Geological Characterization 

South Slope 

South slope of the Oak Ridges Moraine. In Brampton, this area lies 

at the base of the Escarpment, and encompasses portions of Palgrave 

and Cheltenham Moraines and part of the Trafalgar Moraine 

between Peel Plain and Lake Iroquois Plain. Consists of low-lying 

fine-grained ground moraine and knolls. 

Peel Plain 

Flat to undulating topography consisting of clay soils deposited 

when glacial melt water ponded on top of the low permeability 

Halton Till plain. 

 

Four main river systems traverse Brampton, including the West Humber River, the Credit 

River, Etobicoke Creek, and Mimico Creek (Figure A1-A2, Appendix A). The Credit 

River is one of the few remaining coldwater fisheries along the Lake Ontario shoreline 

and runs north-south in the western half of the City through the historical villages of 

Churchville and Huttonville. The Humber River has been designated a Canadian Heritage 

River, largely due to its significance as the ‘Carrying Place’ trail (TRCA 2008).  

 

The headwaters of some of these major river systems (West Humber, Etobicoke Creek 

and the Credit River) originate in the Niagara Escarpment, Oak Ridges Moraine and on 

the Peel Clay Plain (Figure A2, Appendix A). The headwaters are set in agricultural 

landscapes, and are surrounded by moderate amounts of natural cover. The rivers then 

flow through increasingly urban areas, moving through Brampton, and becoming broader 

river valleys that flow out through Mississauga and the City of Toronto, and empty into 

Lake Ontario. The valleylands associated with these rivers provide important linkages to 

provincial corridors and natural heritage features, including connectivity between the 

Greenbelt and Lake Ontario. 
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The City also occurs in a transitional area between two ecoregions: the Lake Erie-Lake 

Ontario Ecoregion 7E (more familiarly known as the Carolinian Forest Region) and the 

Lake Simcoe-Rideau Ecoregion 6E (Lee et al. 1998). Currently, terrestrial and aquatic 

natural and semi-natural (or cultural) areas cover 17% of the City of Brampton’s area 

(Figure 2). Natural forest and wetland communities comprise approximately 5% of the 

City’s area. Semi-natural areas, including cultural woodlands, plantations and 

successional areas (cultural meadow, cultural savannah, and cultural thicket) cover an 

additional 12% of Brampton (Figure A3, Appendix A). Given the historical pattern of 

development in urban settings such as Brampton, the majority of remaining natural cover 

occurs within the valleylands, and remnant tableland habitats are underrepresented, and 

are often isolated within the urban matrix. 

 

21%

8%

54%

4%

1%

1%
1%

10%

Agriculture

Open Space

Urban

Forest

Cultural Forest

Wetland

Aquatic

Successional

 
Figure 2. Current land cover and land use within the City of Brampton (calculated based 

on 2011 CVC ELC Land-use GIS layer [maintained across entire Region of Peel]).*  
*Urban land-use includes commercial, industrial, institutional, residential, transportation and construction 

areas. Agriculture is a broad category that includes non-intensive and intensive agriculture, wet meadow 

and inactive aggregate areas, as well as area that may be zoned as vacant land. Open Space includes areas 

dominated by parkland, gardens and lawns. Cultural forest includes plantation and cultural woodlands. 

Forest reflects upland forest communities. Wetland includes swamp, marsh, bog and fen. Successional 

includes cultural meadow, cultural savannah and cultural thicket. 
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Additional ecological and physiographic characteristics of the City of Brampton include 

(adapted from NHEMS Request for Proposal Terms of Reference Background 

Information, Peel Urban Forest Strategy, BNAI Report, CVC and TRCA unpublished 

data): 

 Fourteen lake-pond systems in the City of Brampton – ‘esker type’ lakes that 

can be groundwater fed or associated with creek systems (CVC 2013). 

 An average 11% tree canopy across the City with an estimated of 3,618,000 

trees (estimated through Brampton Urban Forest Study, TRCA 2011). 

 Important areas for groundwater recharge, including the Brampton Buried 

Esker and coarse-textured glaciolacustrine deposits around Embleton. 

 Migratory coldwater fish communities, as well as a diversity of cool and 

warmwater fisheries. Year round spawning, nursery and coldwater refuge 

habitat have also been confirmed in the City. 

 Watercourse corridors where naturalization projects have been completed and 

are ongoing. There is currently approximately 66% natural cover and 27% 

woodland cover along watercourses in the City of Brampton (Based on 

orthophoto interpretation of 2011 CVC ELC Land-use GIS layer. For statistics 

on individual subwatersheds see Appendix B). 

 Eight tributaries of the Credit River and the West Humber River provide 

occupied habitat for Redside Dace (Clinostomus elongatus), a provincially 

endangered fish species, and two additional tributaries provide recovery 

habitat. 

 776 native species including 459 vascular plants, 36 fish,18 amphibians and 

reptiles, 186 birds and 21 mammals (CVC 2013). 

 Several provincially listed Species at Risk including five birds, three reptiles, 

one amphibian, one butterfly, one fish and one plant, as well as historic or 

unconfirmed records for an additional eight species. 

 134 unique natural (i.e. not cultural) Ecological Land Classification vegetation 

types have been mapped to date within the City of Brampton (e.g. Fresh-Moist 

Ash Lowland Deciduous Forest). 

 12 known vegetation communities that are Provincially and/or Regionally 

Rare Vegetation Communities. 

 Habitat for several area sensitive breeding bird species. 
 

More details on the physiography and natural heritage within the City of Brampton can 

be found in the Brampton Natural Areas Inventory Report (CVC 2013) and the Credit 

River Watershed and Region of Peel Natural Areas Inventory Reports (CVC 2011b, CVC 

2012a). 
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2.0 Methodology 

 

2.1 Conservation Authority Natural Heritage Systems relevant to Brampton 

Environmental planning in Ontario in the 1970s and 1980s included the identification of 

Environmentally Significant Areas. Natural features identified by Conservation 

Authorities were of high biodiversity or hydrological value, or contained aesthetic or 

distinctive landform characteristics (Ecologistics Ltd. 1979, TRCA 1982, updates 1992-

1994). This was in response to the request of municipalities for a more comprehensive 

approach to conservation to promote predictability in review of development plans. In 

1991, the Province introduced the concept of protecting natural cores and corridors, 

moving beyond “islands of green” and into “natural systems” conservation (OMNR 

1991). Provincial Policy direction followed, and in 1996 (OMMAH 1996, amended in 

1997), the Provincial Policy Statement was released to provide direction on matters of 

provincial interest related to land use planning and development. This document 

contained natural heritage policies that provided protection for key natural heritage 

features while stressing that the functions of natural features be maintained and that 

natural connections between features should be “…maintained and improved where 

possible.” An updated Provincial Policy Statement was released in 2005, and emphasized 

the importance of recognizing linkages between and among natural features to maintain, 

restore or, where possible improve diversity, connectivity, long term ecological function 

and biodiversity of the natural heritage system. Finally, the recently released 2014 

version of the provincial policy statement has further indicated that “natural heritage 

systems shall be identified in Ecoregions 6E & 7E, recognizing that natural heritage 

systems will vary in size and form…” (Policy 2.1.3). 

 

As a result of this cumulative direction, planning agencies throughout Ontario, including 

conservation authorities and municipalities, have developed natural heritage systems for 

their respective jurisdictions. Toronto and Region Conservation Authority and CVC have 

each developed NHSs, utilizing watersheds as an ecologically meaningful scale for 

planning (OMNR 2010, OMMAH 2014). These watershed systems aim to encompass the 

land base necessary to protect and restore biodiversity and ecosystem function over the 

long term in the rapidly developing Greater Golden Horseshoe Region. Conservation 

Authority data and analyses also indicate that protecting current levels of cover will not 

be sufficient to sustain ecosystem health over the long-term (TRCA 2007a, CVC 2010a, 

CVC 2010b). As such, both Conservation Authorities have taken on the challenge of 

developing models to identify “target systems” comprised of both existing natural cover 

and areas with the potential to be restored or managed to increase ecosystem function. 

Further, long term management of the entire landscape (within and beyond the NHS) is 

recognized by Conservation Authorities as being important to sustain ecosystem health 

over the long term. 

  

An overview of the Conservation Authority systems relevant to the City of Brampton, 

including the Credit River Watershed NHS, the Etobicoke-Mimico Target Refined NHS 

and the Humber River Watershed Target Refined NHS, is provided below (see also 

Section 6.0: Glossary, for definitions of key terms). 
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2.1.1 Overview of Toronto and Region Conservation Authority Natural Heritage 

Systems planning 

 

TRCA’s approach to natural system development provides a targeted level of ecological 

function for the whole system that accounts for predicted future land conversion and 

optimizes the location of natural cover in the region.  

 

Two sets of criteria were used by the TRCA in developing its natural system, namely the 

criteria for the vector analysis (patch size, shape and matrix influence) used to evaluate 

both the existing system and the target system function, and the criteria for the system 

design raster model (ecological and feasibility criteria), used to evaluate what should be 

included in the target system (described below; see also glossary for definitions of raster 

and vector).  

 

Target Setting Using Vector Analysis  

A sample of species and vegetation communities (from 60% of the existing natural 

system) was collected in order to determine species/community distribution and what 

caused them to be present or absent from the landscape. An initial observation was a 

dramatic lower abundance of species (and poorer condition of overall ecosystem) in 

urban than rural/agricultural portions of the region, even when size and shape of patches 

were comparable. Thus the surrounding land (matrix) influence was a key determinant of 

presence or absence of species. Secondly, patch size and shape further determined species 

presence or absence within a matrix type. Consequently, patch size, shape and matrix 

influence were used as the criteria for scoring patches and the system as a whole. 

Increasing scores indicate greater patch or system function (for example, the ability to 

support species). 

 

The scores were then lumped into ranks (local ranks or L-ranks) based on thresholds of 

function: L1 (excellent), L2 (good), L3 (fair), L4 (poor) and L5 (very poor; Figure 3). 

Urbanization tends to increase negative matrix influence, decrease patch size and affect 

patch shape to the extent that patches often decrease to an L4 rank. That L4 threshold 

(dropping from L3 to L4, or from fair to poor) is where most species disappear from the 

patch. Therefore, it was determined that in order for the system to remain above that L3-

L4 tipping point, most of the hectares of natural cover should be within L2 patches. In 

this urbanizing region, it was assumed that the matrix would eventually change from 

rural-natural to urban and that the L2 target could be achieved primarily by adjusting the 

size and shape of patches across the system. That adjustment would determine the target 

system.  

 

The existing natural system was evaluated against the L2 target by looking at the number 

of hectares in each L-rank (e.g. 10,000 ha in L5 patches). Most hectares were in L3 

patches but many also in L4 patches, thus around the L3-L4 threshold. In order to 

account for projected future impacts, the non-urban matrix in the region was then mapped 

as urban where appropriate and the patches were re-evaluated. Most hectares then fell to 

L4 patches, below the L3-L4 threshold and well below the L2 target. According to the 
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model, the system would not withstand the projected level of urbanization and that the 

700 species of concern would generally disappear from the entire region. To remedy this, 

a system wide increase in patch size and shape would be needed in order to address the 

future urban matrix influence. Due to the size of the TRCA’s combined watersheds, the 

expansion was not conducted manually to include “enhancement areas” as one would add 

sites to the system. And rather than expand the patches by buffering the entire system 

equally, the most effective method would be to undertake a raster model analysis and 

capture the best location, as explained below. 

 

System Design Using a Raster Model (Where)  

A raster model is a tool for evaluating a landscape. The first step is to overlay a grid over 

the study area. The grid cell or pixel size must fit the purpose of the evaluation and scale 

of management decisions. Then a set of criteria is developed by which each pixel in the 

subject area will be evaluated. The resulting score of each pixel guides management 

decisions. 

 

A raster model was used to evaluate the entire surface of all nine TRCA watersheds to 

determine where natural cover would be recommended for protection and expansion. For 

this exercise the pixels were 10 meters by 10 meters. Each pixel was evaluated according 

to ecological and feasibility criteria. For example, each pixel was given a score for its 

distance away from roads, proximity to other natural cover, etc, which would benefit 

ecosystem function (Appendix C). Policy area designations were also added as feasibility 

criteria to assist in maximizing the protection potential of the system. The ecological and 

feasibility criteria helped to determine, pixel by pixel, what would be the most effective 

location for the natural system. Pixels in existing natural cover, usually forest and 

wetland, generally scored higher and were selected first. Pixels in agricultural fields or 

meadows tended to score lower, depending on their fulfillment of the criteria mentioned 

above, and were selected as potential natural cover. Pixels in urban land uses including 

manicured parks were excluded.  

 

A goal may be set prior to the analysis and refined based on the results of the scoring. In 

this case the target had been identified, that most hectares of natural cover would be in L2 

patches; therefore, pixels were selected until the L2 target was achieved (Figure 4). The 

expanded system map was converted from pixels back to vectors and re-evaluated for 

patch size, shape and matrix influence. When that combination of existing and potential 

natural cover reached the L2 target, its delineation became the TRCA’s target system 

boundary. It is likely that all patches were improved through the selection of pixels but 

the L2 target was applied as an average to the system as a whole.
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Figure 3. TRCA Existing System, most hectares of natural cover in L3 patches (from TRCA 2007a).
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Figure 4. TRCA Target System, most hectares of natural cover in L2 patches (from TRCA 2007a). 
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The approach, target system and model policies are found in the TRCA Terrestrial 

Natural Heritage System Strategy, or TNHSS (TRCA 2007a). The TNHSS was approved 

“in principle” in 2007 to be implemented in all TRCA business and promoted with 

municipalities.  The basis of the Strategy is biodiversity but with an understanding that 

natural systems provide multiple ecosystem services to communities. (The Strategy can 

be downloaded at http://www.trca.on.ca/the-living-city/land/terrestrial-natural-heritage/.) 

 

Refinement for Watershed Plans  

Even in its development, the modeling and target system were used in the development of 

watershed plans. The target system had been identified at a regional scale. For watershed 

plans the system was refined by adjusting the system boundary based on more detailed 

information (e.g. Approved Block Plans and Secondary Plans) with TRCA planners and 

planning ecologists; as follows:  

 where losses had already occurred to either “existing” or “potential” natural 

cover, and  

 where the boundary could be expanded to encompass areas that could be 

protected, including opportunities under the ORMCP 2002 and Greenbelt Plan 

2005.  

 

The refined natural systems from the Humber River and Etobicoke and Mimico 

watershed plans form the foundation for identifying a natural heritage system in the City 

of Brampton’s NHEMS. (The watershed plans for the Humber River and Etobicoke and 

Mimico Creeks can be found at http://www.trca.on.ca/the-living-city/watersheds/humber-

river/resources.dot and http://www.trca.on.ca/the-living-city/watersheds/etobicoke-

mimico-creek/resources.dot). Information outlining the relationship between the aquatic 

system and the terrestrial NHS can also be found in the watershed plans.  

 

Terrestrial Natural Heritage System in Brampton  

Most of the hectares in the Natural Heritage System in the Humber, Etobicoke and 

Mimico watersheds within the City of Brampton are associated with L3 patches in the 

target system. These patches will remain as L3 if both existing and potential natural cover 

are protected as modeled (or its equivalent), addressing future urban matrix influence 

though optimizing patch size and shape. The model is based on current climate and 

population densities; therefore, an L2 target for Brampton would be a safer target but L3 

is good for an urban municipality (above the L4 threshold). 

 

It must be recognized that this is the target system, which includes potential natural cover 

that today does not support existing natural cover. All efforts should be made to protect 

those in light of their future contribution to achieving an L3 system.  

 

2.1.2 Overview of Credit Valley Conservation Natural Heritage Systems planning 

An integrated terrestrial and aquatic watershed wide NHS has recently been developed 

for the Credit River watershed (CVC 2014). Similar in principle to TRCA, the Credit 

River Watershed Natural Heritage System (CRWNHS) was developed utilizing a systems 

approach based on current science in landscape ecology. The primary goals of the 

http://www.trca.on.ca/the-living-city/land/terrestrial-natural-heritage/
http://www.trca.on.ca/the-living-city/watersheds/humber-river/resources.dot
http://www.trca.on.ca/the-living-city/watersheds/humber-river/resources.dot
http://www.trca.on.ca/the-living-city/watersheds/etobicoke-mimico-creek/resources.dot
http://www.trca.on.ca/the-living-city/watersheds/etobicoke-mimico-creek/resources.dot
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CRWNHS are (i) To protect, restore or enhance the ecological integrity of the Credit 

River watershed’s natural features, functions and systems, and (ii) To protect or enhance 

the quantity and quality of surface and ground water for environmental and human uses. 

In addition, in a similar manner to TRCA watershed plans, the watershed NHS 

methodology has been integrated into recent subwatershed studies, refining the system at 

a local scale. 

 

The watershed system includes both existing natural areas, as well as lands with the 

potential for restoration or enhancement (see glossary for definitions). The CRWNHS 

was developed through the following steps: 

1. A characterization and assessment of existing conditions of natural areas in the 

watershed was undertaken (Landscape Scale Analysis) 

2. Targets were identified for overall natural cover in Credit River watershed to 

guide system development 

3. Criteria were developed for components of the Natural Heritage System through 

review of scientific literature, existing provincial guidance documents, and use of 

best available science within a watershed context 

4. Components of the CRWNHS were mapped using GIS algorithms. The 

components were combined into a single GIS layer that represents the CRWNHS.  

5. The resulting CRWNHS was reviewed and compared to recommended natural 

cover targets. Additionally, the system was compared to Credit River Watershed 

Landscape Scale Analysis to ascertain inclusion of high quality habitat patches 

from a landscape perspective, and to adjust criteria if necessary. 

 

The components of the CRWNHS consist of natural heritage features and their buffers, 

and natural heritage areas: 

Natural heritage features 

 Valleylands – High Functioning and Supporting 

 Wetlands– High Functioning and Supporting 

 Woodlands – High Functioning and Supporting 

 Aquatic habitat – High Functioning and Supporting 

 Lake Ontario shoreline – High Functioning 

 Significant wildlife habitat – High Functioning 

 Habitat of endangered species and threatened species – High Functioning 

 

Buffers  

 Buffers around natural heritage features to protect the features and their functions 

from adjoining land uses 

 

Natural heritage areas  

 Centres for Biodiversity 

 

It is the combination of these features together, that define a resilient, robust system for 

the Credit River watershed. 
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The first step in mapping the components for the CRWNHS was to classify the natural 

heritage features (e.g. woodlands, wetlands, valleylands, aquatic habitat) into three major 

categories, including: High Functioning features, Supporting features and Contributing 

features (Table 3). The next step was to determine which of these features merited 

inclusion in the CRWNHS. All High Functioning and Supporting features are included in 

the CRWNHS. Contributing features are generally excluded, unless they form a part of 

another feature that is in the system (e.g. a Contributing woodland overlaps with a buffer 

on a High Functioning woodland). Detailed criteria for developing the CRWNHS is 

outlined in Appendix D. 

 

Table 3. Feature categories in the Credit River Watershed Natural Heritage System. 
High Functioning features 

High Functioning natural heritage features represent key natural heritage features from a watershed and/or 

provincial perspective that are essential for maintaining biodiversity and ecological function within the 

watershed over the long term. Collectively these features are essential for ensuring the integrity and 

resilience of the CRWNHS. Some of these features are of provincial significance (e.g. are Provincially 

Significant Wetlands or Areas of Natural and Scientific Interest). Others may be deemed significant by 

planning authorities according to the Provincial Policy Statement (e.g. valleylands, woodlands, or 

significant wildlife habitat). Cumulative impacts to these features are likely to have a significant impact on 

the resilience and self-sustainability of the CRWNHS. 

 

High Functioning features are comprised of High Functioning valleylands, High Functioning 

wetlands, High Functioning woodlands, High Functioning aquatic habitat, High Functioning Lake 

Ontario shoreline, High Functioning significant wildlife habitat and High Functioning habitat of 

endangered species and threatened species, and are included in the CRWNHS. 

 

Supporting features 

Supporting features represent features that play a supporting role within the watershed. These features 

enhance the quality and function of High Functioning features and collectively are highly likely to improve 

the resilience of the CRWNHS. These features contribute to meeting science-based and federal guidelines 

for overall natural cover within the watershed, help maintain the abundance of common species and some 

less common species in the landscape, and provide stepping stone habitat or tableland linkages in the 

landscape, improving connectivity and supporting species as they move across the landscape. The 

cumulative loss of these features will have some impact on overall levels of natural cover in the watershed. 

Additionally, these features may be important at the subwatershed or local scale although separate analyses 

are required to determine their importance at these scales. In some cases, these features may require site 

level study to better determine the extent of the functions they provide.  

 

Supporting features are comprised of Supporting valleylands, Supporting wetlands, Supporting 

woodlands, and Supporting aquatic habitat and are included in the CRWNHS. 

 

Contributing features 

Contributing features play a contributing role within the watershed. These features may contribute to 

connectivity across the landscape but are typically very small and may also be relatively isolated from other 

natural heritage features. In urban areas they may be especially valued for their social function. The 

function of these features may sometimes be more important than the dimensions of the feature. 

Contributing features are comprised of Contributing wetlands, Contributing woodlands, Contributing 

aquatic habitat, and headwater drainage features contributing to valleylands. Contributing features outside 

the CRWNHS (e.g. isolated small tableland woodlands) should be assessed for their functions on an as-

needed basis. If a Contributing feature is assessed as important for watershed function, the feature or its 

function should be included in the CRWNHS. Contributing features may also be important at the 

subwatershed, catchment, or local scale and need to be assessed separately at those scales to determine if 

they warrant inclusion in local (e.g. municipal) natural heritage systems. 
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The natural heritage features component includes features in the Credit River watershed 

that collectively are important for the maintenance of biodiversity and ecological function 

in the watershed. Natural heritage features includes valleylands, woodlands, wetlands, 

aquatic habitat and the Lake Ontario shoreline, significant wildlife habitat and habitat of 

endangered species and threatened species. Valleylands form the backbone of the 

watershed’s Natural Heritage System and provide a major linkage function among natural 

heritage features, including acting as a corridor for wildlife. These lands are traditionally 

viewed as ‘hazard lands’; however they are also areas of hydrological and ecological 

activity. Incorporating valleylands as a key component of the CRWNHS ensures that 

natural hydrological and ecological processes (e.g. water infiltration, moderation of flow) 

are maintained and connectivity is facilitated across the Natural Heritage System. 

Woodlands and wetlands were selected based on feature size, interior habitat (woodlands 

only), proximity to other High Functioning natural heritage features, as well as 

contribution to water quantity and quality and multifunctional linkage through the 

valleylands. Aquatic habitat has been incorporated into the CRWNHS because it is 

recognized that terrestrial and hydrologic ecosystems are functionally linked. In addition, 

where significant wildlife habitat and habitat of endangered species and threatened 

species has been identified (e.g. through the planning process) it is included in the 

CRWNHS. 

 

Buffers represent minimum areas that protect natural heritage features and functions in 

the CRWNHS from existing or future land uses adjoining these features. The CRWNHS 

includes identification of minimum buffer widths around specific valleylands, wetlands, 

woodlands and aquatic habitat to protect these features and their functions from potential 

negative ecological impacts from existing or potential new adjoining land uses. All 

natural heritage features need to be further evaluated on site to determine their functions 

and sensitivities in order to better evaluate appropriate buffer width, composition, and 

function. In Brampton, the CRWNHS mapping includes a buffer width of 30 m on High 

Functioning woodlands, High Functioning wetlands, and the Meander belt and Crest of 

Slope of High Functioning valleylands. This width is anticipated to be the minimum to 

provide essential functions to protect the feature, such as water quality improvement, 

sediment attenuation, screening from human disturbance, provide a hazard mitigation 

zone, and maintenance of microhabitat conditions (See CVC 2014 for full rationale). In 

addition, a 30 m buffer on watercourses has been included in delineating the valleyland 

boundaries in the CRWNHS. In Brampton, buffers on Supporting features have not been 

mapped. For all features which are at the edge of the CRWNHS in Brampton, the intent is 

that these areas would be evaluated at the site level. Application of buffers is further 

discussed in Section 4.4. 

 

The natural heritage areas in the CRWNHS are Centres for Biodiversity. These areas 

have been incorporated into the CRWNHS to ensure that there are large natural areas to 

house representatives of the watershed’s biodiversity. Centres for Biodiversity are 

landscapes that contain the best representative aggregations of natural features such as 

woodlands, wetlands, aquatic habitat or open country habitat associated with eight major 

physiographic regions, one major lake and one major estuarine area in the Credit River 
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watershed. Centres for Biodiversity are typically the largest or next to largest (based on 

known site quality) habitat patch in a physiographic region - typically >200 ha in the 

Northern zone and within the top 1% of habitat patches (by area) in the Southern zone. 

Because these landscapes are large, each Centre for Biodiversity may cover more than 

one physiographic region. Centres for Biodiversity may contain valleylands, wetlands, 

woodlands, aquatic habitat, Lake Ontario shoreline, and successional or other natural 

habitat. They may also contain small areas of agricultural, open space, or urban land uses 

in which stewardship can improve the ecological integrity of neighbouring natural 

heritage features. Enhancement activities targeted within the Centres for Biodiversity are 

prime candidates to improve ecosystem function due to their strategic location on the 

landscape. One of the Centres for Biodiversity in the CRWNHS encompasses a portion of 

North West Brampton (Credit River-Hungry Hollow; see also CVC 2014 [Appendix B: 

Centres for Biodiversity]). 

 

Portions of natural heritage features, their buffers and natural heritage areas can be 

further considered as enhancement areas in the CRWNHS. Enhancement areas are 

defined as “areas that are currently non-natural but can be restored or managed to 

improve ecosystem function of a natural heritage system”. In Brampton, enhancement 

areas include non-natural cover (i.e. urban, open space and agriculture), as well as 

cultural meadow and cultural thicket within valleylands, the Lake Ontario shoreline and 

Centres for Biodiversity. These areas are comparable to TRCA’s potential natural cover 

(Section 2.1.1), and are locations that would be most effective in maintaining and 

enhancing the functionality of the system. These locations represent opportunities for 

habitat creation, stewardship, or best management practices based on landowner interest 

or feasibility recognizing existing uses. Enhancement areas increase connectivity within 

the CRWNHS and increase habitat size of the watershed’s key natural areas. Many of 

these areas already provide some ecological and/or hydrological function (e.g. species 

movement, hydrological function in hazard lands) in the watershed but can be managed 

to improve ecological function while continuing to provide social and economic benefits. 

The loss of these opportunities could potentially impact the resilience of the system over 

the long term. 

 

It is the combination of the natural heritage features, their buffers and natural heritage 

areas, in their entirety, that come together to form the system. When implementing the 

CRWNHS it is essential that the structural and functional characteristics of the system 

(e.g. amount and distribution of natural cover, connectivity, and hydrology) be 

maintained and enhanced in order to sustain or improve the function of the Credit River 

watershed. 

 

Criteria for the CRWNHS were based on well-established scientific principles, federal or 

provincial guidelines, best practices, professional judgment of technical committee and 

external peer reviewers, and CVC data. Collectively, the criteria developed for the 

CRWNHS will assist with maintaining, enhancing and restoring biodiversity in the Credit 

River watershed.  
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The CRWNHS has been ecologically evaluated to ensure that it is capturing important 

existing natural heritage features in the watershed (CVC 2014). The CRWNHS mapping 

has been compared to habitat patch scores from the watershed Landscape Scale Analysis 

(LSA; CVC 2011a). This analysis was completed as part of Phase 1&2 of developing 

CVC’s Natural Heritage System Strategy to understand the relative ecological function of 

natural areas across the landscape. The LSA used GIS mapping to evaluate all natural 

habitat patches (continuous areas of all natural habitat, including cultural or semi-natural 

areas) based on landscape ecology criteria. Habitat patches were scored based on their 

overall size, diversity and connectivity functions. These habitat patches were then 

grouped into four categories: Core ecofunction, Highly supporting ecofunction, 

Supporting ecofunction, and Contributing ecofunction. Essentially, the Landscape Scale 

Analysis represents where natural cover currently is found in the watershed, and its 

relative importance to watershed function. The CRWNHS represents where natural cover 

should be to achieve a more resilient, connected system. Ideally, habitats identified as 

higher ecofunction from the watershed Landscape Scale Analysis should be included in a 

watershed Natural Heritage System due to their importance from a landscape perspective. 

 

The CRWNHS overlaps well with the highest quality patches, namely Core ecofunction 

patches (100% overlap), Highly supporting ecofunction patches (99% overlap) and 

Supporting ecofunction patches (81% overlap). In contrast, only 13% of Contributing 

ecofunction patches (score of 0; primarily isolated successional patches) overlapped with 

the CRWNHS. These results provide validation that the important existing habitat from a 

landscape scale has been included in the CRWNHS (CVC 2014). 

 

CVC has also developed guidance relating each category in the CRWNHS to the 

Provincial Policy Statement (PPS) and Natural Heritage Reference Manual (NHRM; See 

CVC 2014). Below is a brief description relating the CRWNHS components to the 

provincial guidance: 

 Natural heritage features 

o High Functioning valleylands and Supporting valleylands: Compatible 

with PPS and the NHRM. Criteria used to identify High Functioning and 

Supporting valleylands in the CRWNHS are appropriate for and provide 

scientific support to identifying significant valleylands from a regional or area 

municipal perspective. 

o High Functioning wetlands and Supporting wetlands: Compatible with 

PPS and goes beyond PPS. Many High Functioning and Supporting wetlands 

are also significant wetlands (Provincially Significant Wetlands) or significant 

coastal wetlands; some may fall into these categories in future following 

MNR evaluation. Others represent wetlands collectively important for healthy 

watershed function, and may be considered ‘locally significant’ wetlands that 

are important from a municipal and watershed perspective. 

o High Functioning woodlands and Supporting woodlands: Compatible with 

PPS and the NHRM. All criteria used to identify High Functioning and 

Supporting woodlands in the CRWNHS are appropriate for and provide 

scientific support to identifying significant woodlands from a regional or area 
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municipal perspective. In addition, other woodlands may qualify as significant 

woodlands for municipalities, based on scientific criteria. 

o High Functioning aquatic habitat and Supporting aquatic habitat: 

Compatible with PPS. Almost all the High Functioning and Supporting 

aquatic habitat of the CRWNHS is also fish habitat. Fish habitat may also 

extend beyond the boundary of the CRWNHS. 

o Significant wildlife habitat: Compatible with PPS and the NHRM. 

Significant wildlife habitat identified in the CRWNHS meets provincial or 

regional guidelines for significant wildlife habitat. 

o Habitat of endangered species and threatened species: Compatible with 

PPS and the NHRM. Most habitat of endangered species and threatened 

species occurs within the mapped CRWNHS. All habitat that has undergone 

an evaluation process and is determined to be retained on the landscape will 

be included in the CRWNHS. 

 Buffers 

o Buffers: Compatible with PPS and the NHRM. The inclusion of minimum 

buffer widths is compatible with provincial direction 1) on adjacent lands and 

2) on “no negative impact” to natural heritage features and functions. 

Minimum buffer widths are compatible with Vegetation Protection Zones 

(VPZs) for features covered under the Greenbelt Plan. 

 Natural heritage areas 

o Centres for Biodiversity: Not incompatible with PPS or provincial direction. 

Centres for Biodiversity contain a variety of designated and ecologically 

important features, and have a high degree of overlap with other designated 

features such as ESAs, ANSIs and PSWs. The inclusion of these areas in the 

CRWNHS is compatible with the PPS recommendation that a natural heritage 

system “can include lands that have been restored and areas with the 

potential to be restored to a natural state”. 

 

The CRWNHS is currently draft, but has been peer-reviewed and has incorporated input 

from municipal partners to date. CVC will develop further resources for implementation 

during Phase 4 of the CRWNHS. For additional information on the CRWNHS please see 

‘Credit Valley Conservation Natural Heritage System Strategy. Phase 3: Credit River 

Watershed Natural Heritage System. Draft Technical Report’ (CVC 2014). 

 

2.1.3 Rationale for combining Conservation Authority Natural Heritage Systems 

As indicated above, TRCA and CVC have each developed systems for their respective 

watersheds. Each of the watershed systems were developed with common goals and 

principles, including: 

 to provide well-distributed natural cover across watersheds, recognizing that 

natural cover needs to be expanded for a robust NHS 

 to develop a healthy natural system with existing natural cover as a 

foundation 

 to protect, enhance and restore features and their ecological functions for the 

long term 
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 to manage land and water resources for environmental and public health, well 

being and safety 

 to provide outdoor appreciation and recreational opportunities and to promote 

healthy communities 

 

In addition, CVC and TRCA are each members of the South Central Ontario 

Conservation Authorities (SCOCA) Natural Heritage Discussion Group, and have 

utilized group principles relating to natural heritage systems design (SCOCA 2002). The 

principles recognize that the health of individual natural heritage features depends upon 

their placement within a landscape, and ensure that landscape ecology principles (e.g. 

connectivity, matrix influence, habitat size) are accounted for in natural heritage systems 

planning. 

 

Although these systems have been developed with different methodologies, within the 

context of the City of Brampton, examination of the original watershed systems indicates 

that each system captures the natural heritage features and areas in the City. Given the 

urban context of the City where remaining remnant natural cover is low, the TRCA and 

CVC watershed systems each capture approximately 97% of wetland and woodland 

coverage in the City (woodlands and wetlands currently account for 5% of City area). 

The Conservation Authority NHS for Brampton will further assist integrating the City of 

Brampton NHS with watershed systems that extend outside Brampton’s jurisdiction, 

allowing for watershed and regional linkages to be maintained. Further, the Conservation 

Authority NHS helps to integrate with other ongoing strategies and plans such as 

Conservation Authority Greenlands Securement projects and programs, and 

Subwatershed Studies and Restoration plans. 

 

The Conservation Authority NHS further provides the City of Brampton with a 

recommended NHS that is based on comprehensive Conservation Authority data and has 

been identified with consistent principles across the City. To ensure that the resulting 

recommended mapping was comparable across the City, the Conservation Authorities 

reviewed the systems to ensure that consistent land uses were included (e.g. review of 

land use definitions), and refined where necessary (see refinement methodology below). 

Outstanding differences between the jurisdictions are indicated and discussed below. 

Further the Conservation Authorities refined the systems to capture local linkages within 

Brampton. 

 

2.2 Refinement methodology 

A variety of steps were undertaken to review and refine the boundaries of the watershed 

systems, and provide a consistent, scaled NHS for the City of Brampton. Comparisons to 

other data sources and designated features were undertaken to confirm that the majority 

of these features were captured in the Conservation Authority NHS for Brampton 

(Figures A4-A19, Appendix A; see also Appendix C-F). The creation of a Conservation 

Authority NHS was undertaken through the following steps: 
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1. Define the base data for establishing Conservation Authority Natural Heritage 

System in Brampton 

The existing Conservation Authority watershed systems (described in Sections 2.1.1 and 

2.1.2) formed the basis for a Conservation Authority NHS for the City of Brampton, 

including: 

 Credit River Watershed NHS 

 Etobicoke-Mimico Watersheds Refined Target NHS 

 Humber River Watershed Refined Target NHS 

 

2. Examine watershed boundaries in comparison with Natural Heritage Systems 
Watershed boundaries were reviewed to ensure that no major inconsistencies occurred 

where the watersheds met. Very little manual editing was required as the watershed 

systems in TRCA and CVC jurisdictions tend to follow their respective valleyland 

systems. 

 

One east-west corridor was mapped along the 407 highway, providing for connectivity 

across the watersheds. The TRCA target modelled NHS had previously identified the 

lands along this corridor in the edits completed for the watershed refinements. CVC and 

TRCA each mapped additional successional lands along this corridor to identify an east-

west linkage across the City within the NHS. 

 

3.  Comparison to aerial photography 
Natural Heritage System mapping was compared to aerial photography from 2011 at a 

scale of 1:2,000 to ensure no major inconsistencies in mapping. Where differences 

occurred between the recommended NHS and existing uses the NHS boundary was 

amended. For example, in areas in TRCA jurisdiction where ‘potential natural cover’ was 

originally modelled in 2002, that has since been converted to natural cover such as 

wetland or meadow, adjustments were made to NHS categories within the mapping to 

reflect these changes. In CVC jurisdiction, watershed NHS mapping is based on ELC 

completed in 2011, and a small number of edits were made in areas that have been 

recently developed.  

 

4. Incorporate existing approved Secondary Plans and Block Plans 

Secondary Plans and Block Plans that contain features designated as protected, or a 

refined NHS, were incorporated into the recommended mapping, replacing the 

Conservation Authority NHS mapping in these areas (Figure A7, Appendix A).  

 

Previously, in creating the refined systems for the watershed plans, TRCA had 

incorporated all Block Plans and Secondary Plans which had been approved as of the date 

of refinement for both the Humber Watershed (TRCA 2008) and the Etobicoke and 

Mimico Watersheds (TRCA 2010a). The CRWNHS is based on Ecological Land 

Classification updated in 2011, but had previously not been updated based on Secondary 

or Block Plan information. 

 

In the CVC jurisdiction systems were incorporated from the approved Mount Pleasant 

(51) Secondary Plan area and the approved Bramwest (40-3) Block Plan area. In TRCA’s 
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jurisdiction Block Plans were not all approved in time for this refinement; therefore, the 

draft Block Plans were used simply to inform the refinements in those areas but could not 

be officially inserted into the mapping. Refined locations include Area 47 using the 

Brampton Secondary Plan Schedule D for Open Space, Heart Lake and Vales of Humber 

using the NHS refinements from the finalized Master Environmental Servicing Plan 

(MESP) process and, Countryside Villages and one subdivision of Heart Lake by best 

advice from planners and planning ecologists (Figure A7-A8, Appendix A). 

 

5. Review components included in Natural Heritage Systems 

The definitions of ecological, urban and agricultural communities by CVC and TRCA 

were reviewed and found to be consistent for the purposes of mapping an NHS 

(Appendix E). 

 

The CVC and TRCA watershed systems were examined to ensure that they contained 

similar components, to provide a consistent system across the City of Brampton. Overall 

the systems were largely consistent, capturing the majority of existing natural cover 

within the City of Brampton (>97% woodland and wetland cover, which covers 5% of 

City area), and each identifying a number of additional areas for enhancement or 

restoration (Table 4). Areas where differences exist between the systems and how they 

were treated are outlined below in Table 4: 

 

Table 4. Comparison of criteria for including areas in CVC and TRCA Natural Heritage 

Systems. 

  CVC TRCA 

Methodology for 

Analysis  

Vector based. Classifies features into 

High Functioning, Supporting and 

Contributing. 

Vector based analysis of features with 

raster based analysis to define the target 

Natural Heritage System.  

Criteria – Provincial Plan Designations  

Greenbelt Plan Designation not utilized to define NHS, 

but majority of areas in Greenbelt Natural 

Heritage System are captured. 

Included as part of scoring through raster 

analysis. 

ORM Designation not utilized to define NHS, 

but majority of areas are captured. 

Included as part of scoring through raster 

analysis. 

Niagara 

Escarpment 

Designation not utilized to define NHS, 

but majority of areas are captured. 

Included as part of scoring through raster 

analysis. 

Criteria –  Provincial Significant Features and Areas  

Environmentally 

Significant Areas 

(ESAs) 

ESA designation not utilized to define 

NHS, but majority of areas are captured. 

Designations used as part of scoring 

through raster analysis. 

Areas of Natural 

and Scientific 

Interest (ANSIs) 

ANSI designation not utilized to define 

NHS, but majority of areas are captured. 

Designations used as part of scoring 

through raster analysis. 

Provincially 

Significant 

Wetlands (PSWs)  

PSW designation not utilized to define 

NHS, but majority of areas are captured 

[See also – wetland criteria below]. 

Designations used as part of scoring 

through raster analysis. 
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Species at Risk All habitat of endangered species and 

threatened species that has undergone an 

appropriate evaluation process and is 

determined to be retained (protected) on 

the landscape will be included in the 

CRWNHS. This is included as a text 

criteria, however the majority of the 

system overlaps with known data points 

for Species at Risk. 

The system overlaps with all natural 

cover and is expanded beyond existing. 

Used data points to confirm inclusion of 

habitat of known terrestrial Species at 

Risk.   

Criteria –  Locally Identified Features and Areas
a
 

Woodlands / 

Forests 

High Functioning and Supporting 

woodlands have been identified in the 

watershed NHS, utilizing ecological 

criteria including: size, interior, 

proximity, and surface water quality 

quantity/multifunctional linkage. 

TRCA uses the term Forests. Virtually 

all natural cover is included in the 

system; therefore all forests are included. 

Forest patches are scored according to 

size, shape and matrix influence, and 

ranked from 1 to 5 (L-ranks).  

Wetlands  High Functioning and Supporting 

wetlands have been identified in the 

watershed NHS, utilizing ecological 

criteria including: size, proximity, and 

surface water quality and 

quantity/multifunctional linkage. 

Virtually all natural cover is included in 

the system; therefore all wetlands are 

included. Wetland patches are scored 

according to size, shape and matrix 

influence, and ranked from 1 to 5 (L-

ranks).  

Valleylands and 

Watercourse 

Corridors 

High Functioning and Supporting 

valleylands defined based on crest of 

slope, meander belt, floodlines and stream 

corridor. Land use and land cover in these 

features include natural, open space and 

urban cover. 

The majority of valleylands are captured 

by the model, as distance to water was 

one criterion in the raster analysis to 

include valley functions; however, the 

measure extended from the watercourse 

up to tablelands adjacent to the valley 

crest of slope.  

Aquatic Aquatic features including watercourses, 

lakes and ponds are included. 

Aquatic system is managed in Fisheries 

Management Plans and Watershed Plans 

but was incorporated into refined 

Brampton system for consistency. As 

well, the target system encompasses 

much of the lands that surround the 

aquatic system.  

Wildlife Habitat  Brampton Natural Areas Inventory (NAI) 

has identified areas of potential 

significant wildlife habitat (SWH), to be 

investigated further. Where SWH is 

identified the intent is to include it in the 

NHS. The majority of the system will 

overlap with SWH, and SWH will be 

further identified through the planning 

process. 

693 of TRCA’s 1111 flora and fauna 

species are Species of Concern. Almost 

all data points are captured in system. 

Species data will be used in combination 

with patch ranks through the planning 

process. 
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Criteria –  Buffers  

Buffers Minimum 30m on High Functioning 

woodlands, wetlands and valleylands; 

Excludes active urban areas. Buffers are 

considered enhancement areas in the 

NHS. A buffer evaluation may occur 

through the planning process, using 

available policies and guidelines.
b
 

Inherently provided by improved patch 

size and shape. Often no additional 

buffers are required where potential 

natural cover is at the edge of the system. 

In cases where the existing feature 

represents the edge of the NHS, buffers 

would be determined using available 

policies and guidelines. 

Criteria - Enhancement Areas or Potential Natural Cover 

Enhancement 

areas/potential 

natural cover 

Enhancement areas that can be managed, 

enhanced or restored are parts of other 

components of the Natural Heritage 

System. These areas are defined based on 

land use, and may include non-natural 

cover such as cultural meadow/cultural 

thicket, agriculture, open space and 

urban. These land uses may be found 

within the valleylands, in Centers for 

Biodiversity
a 
(large, connected areas 

representing major physiographic regions 

and important areas in the watershed), 

along the Lake Ontario shoreline, in 

buffers, and along the 407 corridor 

specifically in Brampton. 

Expansion of natural system modeled 

using raster based system design model. 

Includes successional habitat, 

agricultural areas and, occasionally, 

small open space areas. Purpose to 

increase patch ranks by improving size, 

shape and surrounding land use (matrix) 

influence. 

  Criteria – Conservation Authority Property  

Conservation 

Authority 

Property 

Conservation Authority lands were not 

utilized to define the NHS, but the 

majority are captured within the mapped 

Natural Heritage System. 

Included as part of scoring through raster 

analysis. 

aCentres for Biodiversity are also classified as natural heritage areas in the CRWNHS. 
bThe CRWNHS at the watershed scale has further mapped a 10 m buffer on Supporting features. In Brampton, these 

buffers are not included, but it is recommended that Supporting features would be evaluated at the site level. Urban 

areas are mapped in the buffers in the watershed NHS, but were not included in the Conservation Authority NHS for 

Brampton. 
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Aquatic System 

Toronto and Region Conservation Authority has developed Terrestrial NHSs for the 

Humber and Etobicoke and Mimico Watersheds, and aquatic systems have been further 

defined separately in watershed plans (TRCA 2008, TRCA 2010a). Credit Valley 

Conservation has included aquatic components in planning for an integrated terrestrial 

and aquatic system (CVC 2014). To provide an integrated aquatic and terrestrial NHS to 

the City of Brampton the aquatic system was mapped in both jurisdictions (see glossary 

for definition). Watercourses, lakes and other waterbodies are included as part of the 

Conservation Authority NHS for Brampton (Figure A4-A5, Appendix A). 

 

Stormwater Management Ponds (SWM ponds) are considered infrastructure that maintain 

water quality and provide flood control functions. These areas are not intended to be 

defined as aquatic features in the NHS. Nevertheless, where SWM ponds fall entirely 

within the Conservation Authority NHS boundary (i.e. within valleylands) they were 

included in the mapping. The City of Brampton maintains a SWM pond layer that was 

reviewed to ensure no SWM ponds were erroneously included as waterbodies or other 

features outside the valleyland system (Figure A19, Appendix A). 

 

Headwater Drainage Features (HDFs) are excluded from the aquatic system as mapped. 

Aquatic features outside of the regulated drainage network have been mapped as HDF 

screening areas, and indicate areas where a HDF evaluation may need to occur during the 

development process (see below; Figure A9, Appendix A). 

  

Valleylands 

Currently the watershed systems in the CVC and TRCA jurisdictions map valleylands 

differently, including differing extents of the valleyland boundary, as well as differing 

treatments of open space and urban areas within these lands. 

 

Credit Valley Conservation has mapped the valleyland boundary within the NHS as 

either (a) Defined valleylands – identified by the Crest of Slope boundary, or (b) Ill 

defined valleylands – identified by the greater extent of meander belt, floodplain or a 30 

m stream corridor adjacent to either side of the watercourse (CVC 2014). Where open 

space (e.g. golf courses, parks) and urban areas occur within the valleylands they may 

further be considered enhancement areas. These lands generally fall within hazard lands, 

perform hydrologic functions (flood storage and moderation of stream flow), and may 

provide a corridor function across the City and the watershed. Including these lands in the 

CRWNHS recognizes their current land use, and identifies opportunities to avoid 

degrading the functions of the feature and the NHS. These areas may be enhanced 

through stewardship or restoration to improve their function, and may offer future 

opportunities for naturalization or redevelopment to increase NHS function (where 

feasible).  

 

The TRCA NHS boundary captures the majority of valleylands. The limits of the NHS 

boundary (in and beyond the valleylands) were identified utilizing the raster based 

methodology during the TRCA NHS development process. Upon recommendation from 

staff and stakeholders most open space (see glossary, includes actively used open space 
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such as golf courses and manicured parks) and all urban areas were omitted from the 

NHS as “potential natural cover”, as it was considered unlikely that they would be 

restored to a natural component of the system. Nevertheless, within the valley these areas 

often fall within defined hazard lands, and are intended to be managed (and potentially 

included in the NHS on a case by case basis as opportunities arise) through the planning 

process. In addition, some floodplain areas are currently urbanized (such as the 

downtown Brampton Special Policy Area), and are not included in the TRCA NHS. 

 

Currently differences in valleyland delineation, and the land-uses therein, have been 

left as is in the Conservation Authority NHS mapping for the City of Brampton. 
 

Box 1. Enhancement Areas and Potential Natural Cover 

Enhancement areas have been defined in the CRWNHS as ‘areas that are currently non-

natural but can be restored or managed to improve ecosystem function within the 

system.’ Land uses included under this category can include agriculture, open space or 

urban land uses. In Brampton, CVC has also included successional areas (cultural 

meadow and cultural thicket) as enhancement areas. These areas were assigned to either 

be (i) managed so that conditions do not degrade further (e.g. through native species 

plantings, low impact development) or (ii) considered for the potential to be restored to a 

natural state where feasible. Further intensification in these areas is anticipated to degrade 

the conditions of the Natural Heritage System. 

 

Potential natural cover has been defined in the TRCA Terrestrial Natural Heritage 

System Strategy and includes lands within the natural heritage system that are not 

existing natural cover, but are necessary to achieve the complete natural heritage system. 

Land uses included as potential natural cover includes some successional areas (e.g. 

cultural meadow) as well as agriculture. Actively used recreational areas (e.g. open 

space) and urban areas are generally excluded. 

 

Buffers 

The CVC NHS for Brampton has mapped a minimum 30 m buffer surrounding some 

High Functioning features (i.e. High Functioning woodlands, wetlands, and on crest of 

slope and meander belt for High Functioning valleylands). These areas include 

successional and agricultural areas, but exclude active urban land use, and are included in 

the enhancement areas category in the NHS mapping. 

 

Additional buffer zones have not been mapped along the edge of the NHS in TRCA’s 

jurisdiction. The TRCA target model system has incorporated potential natural cover to 

improve patch size and shape that is required over the entire natural system in order to 

address future urban land conversion (matrix influence). As such, in many areas potential 

natural cover is frequently at the edge of the system and an additional buffer is often not 

required. In cases where an existing feature represents the edge of the NHS, then the 

buffers are determined at the site level using existing guidelines and policies established 

by the Province, Municipality or TRCA. 

 

Recommendations for applying buffers are further discussed in Section 4.4 below. 
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6. Compare Natural Heritage Systems to known locations of significant species and 

communities at the municipal scale 
The Conservation Authority NHS was compared to a variety of external data sources to 

confirm that the watershed systems captured the majority of important communities and 

species within the City of Brampton, including: 

a. Natural Areas Inventory data 

b. CVC Watershed Landscape Scale Analysis scores 

c. TRCA Patch Scores 

d. Species at Risk and Provincially Rare Species (CVC) and Species of 

Conservation Concern (TRCA) 

e. Regionally and Provincially Rare Vegetation Communities 

 

7. Additional mapped screening areas and areas for additional consideration 

Additional natural heritage features were mapped that occur outside the Conservation 

Authority NHS, but in some cases may be beneficial to ensure ecosystem function over 

the long term. It is intended that this mapping act as a screening area when development 

applications occur, to evaluate if these features or their function need to be maintained on 

the landscape. Mapped screening areas included Headwater Drainage Features (HDFs) 

and small woodlands (Figure A9, Appendix A). 

 

Headwater Drainage Features are non-permanently flowing drainage features that may 

not have defined bed or banks; they are first-order and zero-order intermittent and 

ephemeral channels, swales and connected headwater wetlands, but do not include rills or 

furrows (CVC and TRCA 2013). Toronto and Region Conservation Authority and CVC 

each produced screening mapping for potential HDFs. The mapped screening areas occur 

outside the regulated drainage network, and are intended to act as a flag when 

development applications occur in a given area. 

 

Small, isolated woodlands (generally 0.5-2 ha) which were not captured by the NHS (i.e. 

did not meet criteria for inclusion or captured by the NHS modelling) were included as 

potential additional areas for the City’s consideration in preparing an NHS for Brampton. 

 

Finally, Important Groundwater Recharge Areas have been mapped and should be given 

special consideration for the hydrological functions they provide in association with the 

recommended Conservation Authority NHS (Figure A10, Appendix A). For the purposes 

of this study, ‘important recharge areas for Brampton’ were mapped and include 

Significant Groundwater Recharge Areas (SGRAs), High Volume Groundwater 

Recharge Areas (HGRAs) and Ecologically Significant Groundwater Recharge Areas 

(ESGRAs) where these areas have been delineated in Brampton (AquaResources Inc. 

2009, TRCA 2010b). Significant Groundwater Recharge Areas and HGRAs are locations 

where modelling has identified groundwater recharge greater than an established 

threshold (Aqua Resources Inc. 2009, TRCA 2010b). ESGRAs have been identified 

through a separate modelling exercise that identify recharge areas linked to groundwater 

discharge areas supporting natural features (i.e., coldwater fish habitat and wetlands; 

Aqua Resources Inc. 2009, TRCA 2010b). 
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The consideration of these features in designing and managing a municipal NHS is 

described below in ‘Section 4.0 Recommendations for Implementation’. 
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3.0 Results 

The recommended Conservation Authority NHS covers 21% of the City of Brampton. 

The system includes existing natural cover, as well as potential natural cover or 

enhancement areas that have the potential to be restored or managed to improve 

ecosystem integrity of the natural system (Table 5; Figure A4-A5, Appendix A). The 

Conservation Authority NHS captures 97% of existing woodland and wetland cover 

within the City. This number is high as existing cover is very low, making it increasingly 

important to preserve the remaining natural areas. This amounts to approximately 5% of 

the City’s total area. Table 5 provides an overview of the main elements of the 

Conservation Authority NHS for Brampton.  

 

Table 5. Elements of the Conservation Authority NHS within Brampton (see also Figure 

A5, Appendix A). 

 Natural Heritage System elements 
Area (ha) or 

Length (km) 

Percentage of City of Brampton 

Area (%) 

Existing natural cover
a
 3054 ha 11% 

Total area of Aquatic System in NHS
b
 151 ha 0.6% 

Total length of watercourses in NHS (km)
c
 415 km NA 

Enhancement Area (CVC)
 a
 / Potential Natural 

Cover (TRCA)
 a
 

2436 ha 9% 

Total NHS
 d
 5642 ha  21% 

a
Please see glossary for definitions in CVC and TRCA jurisdictions 

bMapped using the Conservation Authority lakes and ponds mapping, and the ELC land cover and land use layer. 

Includes lakes and ponds and the area of large watercourses (polygons) in the City of Brampton. A small portion of 

aquatic (generally wetlands) may overlap with terrestrial natural cover (~20 ha) due to differences in data layer 

vintages. For purposes of this exercise this was counted as natural cover. 
cWatercourses are generally mapped as a line feature in GIS, and therefore it is not possible to estimate their total area 

(ha). Their length is provided to demonstrate the total amount of space they occupy in Brampton. This estimate does 

not include the length of Headwater Drainage Features. 
dNumbers are not additive, as existing natural cover may overlap with the aquatic system as they are mapped as 

separate elements. 

 

The elements of the Conservation Authority NHS for Brampton are not strictly additive. 

For example, a small amount of wetland cover may be captured in both the aquatic 

system as well as within natural cover. This is because these features are mapped with 

different data layers, and feature boundaries (such as a wetland and water bodies) can 

fluctuate over time. These differences are due to minor changes on the landscape during 

orthophoto interpretation. Further, due to the modelling and mapping methodology, 

successional habitat (e.g. cultural meadow) may be captured in existing natural cover or 

potential natural cover. Differences may be corrected at finer scales of study, such as 

block plans or subwatershed studies. 

 

To describe the land cover and land use in the Conservation Authority NHS for 

Brampton, the merged mapped Natural Heritage System (including aquatic and terrestrial 

cover) was compared with Conservation Authority land use and land cover mapping 

(Table 6). The majority of the Natural Heritage System is made up of natural and cultural 
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(or semi-natural) cover (3796 ha). An additional 1846 ha of the Natural Heritage System 

is currently agriculture, open space or urban land use, providing opportunities for future 

enhancement, stewardship and restoration efforts. 
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Table 6. Land use and land cover within the Conservation Authority NHS in Brampton (calculated based 

on 2011 CVC ELC Land-use GIS layer [maintained across entire Region of Peel])
a
. 

Land use and land 

cover in NHS 

ELC community and land use 

classifications 

Area 

(ha) 

Percentage of City of 

Brampton Area (%) 

Forest 
Coniferous Forest (FOC) 

Deciduous Forest (FOD)  

Mixed Forest (FOM)  
928 ha 3% 

Wetland 

Marsh (MA) 
Coniferous Swamp (SWC) 

Deciduous Swamp (SWD) 

Mixed Swamp (SWM) 
Thicket Swamp (SWT) 

Bog (BO) 

Fen (FE) 

345 ha 1% 

Cultural Forest 

Deciduous Plantation (CUP1) 

Mixed Plantation (CUP2) 

Coniferous Plantation (CUP3) 
Cultural Woodland (CUW) 

312 ha 1% 

Successional 
Cultural Meadow (CUM) 

Cultural Savannah (CUS) 

Cultural Thicket (CUT) 
2053 ha 8% 

Aquatic
b 
 

Open Aquatic (OAO) 

Floating-leaved Shallow Aquatic (SAF) 

Mixed Shallow Aquatic (SAM) 
Submerged Shallow Aquatic (SAS) 

148 ha 0.6% 

Other Natural  

(i.e. ELC communities 

not captured above)  

Beach/Bar (BB) 

Bluff (BL) 
Cliff (CL) 

Rock Barren (RB) 

10 ha 0.04% 

Agriculture 
Intensive Agriculture (AGI) 

Non-intensive Agriculture (AGN) 
Inactive Aggregate (AI) 

1088 ha 4% 

Open Space 

Commercial / Industrial Open Space  (MOC) 

Institutional / Educational Open Space (MOI) 
Other Open Space (MOO) 

Private Open Space (MOP) 

Recreational Open Space (MOR) 
Manicured Open Space (MOS) 

444 ha 2% 

Urban Area (CVC 

jurisdiction only)
 c
 

Active Aggregate (AA) 

Commercial / Industrial (CIC) 

Institutional / Educational (CII) 
Construction (CON) 

Landfill (LF) 

Major Trail (MT) 
Rural Development (RD) 

Collector (TPC) 
Highway (TPH) 

Regional Road (TPR) 

Railway (TPX) 
General Urban (URB) 

Residential Estate (URE) 

High Density Residential (URB) 
Low Density Residential (URL) 

Medium Density Residential (URM) 

High Rise Residential (URR) 
Mixed Residential (URX) 

314 ha 1% 

Total NHS  5642 ha 21% 
a Estimates are based on current existing land use and land cover in the City of Brampton, and is not necessarily equivalent to 

municipal zoning.  
b Based on ELC land cover and land use layer. May have minor variation with aquatic cover estimate in Table 5 due to differences in 

data vintages used for mapping. Includes waterbodies and portions of the Credit River and Humber River, which are mapped as 

polygons in ELC. The area of large rivers can be delineated in GIS, however smaller rivers are mapped as a line feature and an 
estimate of their area cannot be provided (see Table 5 for estimate of watercourse length in the City of Brampton). 
c Urban Areas that fall within the valleylands within CVC jurisdiction are considered enhancement areas. Urban Areas include the 

historic valley communities (e.g. Huttonville, Churchville, Norval) and other existing development (primarily residential lots). Urban 
Areas are not mapped in the TRCA Modelled Target NHS. Urban Areas are identified through interpretation of aerial photography 

and is not equivalent to municipal zoning and / or Official Plan designations. 
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The resulting recommended Conservation Authority NHS mapping was compared to a 

variety of existing features in the City of Brampton. The areas mapped as part of the 

Conservation Authority NHS are highly compatible with existing uses and designations. 

For example, the NHS captures the majority of designated features, namely 

Environmentally Significant Areas, Life Science Areas of Natural and Scientific Interest, 

and Provincially Significant Wetlands (Table 7; Figure A11, Appendix A). It is of note 

that a large proportion of the Conservation Authority NHS for Brampton (44% or 2471 

ha) is currently owned by either the City of Brampton, CVC or TRCA.  

 

Table 7. Natural Heritage System overlap with existing designated features, floodplain 

and Crest of Slope mapping, and the Region of Peel Greenland System Core Areas. 

 Feature 

Area captured in 

Conservation Authority 

NHS (ha) 

Percentage of area overlap 

with Conservation Authority 

NHS (%) 

Regionally Significant Life Science Area of 

Natural and Scientific Interest  
131.9 ha 97% 

Environmentally Significant Areas 138.1 ha 98% 

Provincially Significant Wetlands 183.2 ha 98% 

Floodplain
a
 1834.8 ha 82% 

Crest of Slope 2682.8 ha 88% 

Provincial Greenbelt/Protected Countryside 161.4 ha 69% 

Region of Peel Greenland System Core Areas 2881.3 ha 91% 

Publicly owned property (i.e. City of 

Brampton, CVC or TRCA) 
2470.9 ha 44% 

aDoes not include Special Policy Areas 

 

Further, 69% of the Natural Heritage System in the Protected Countryside area of the 

provincial Greenbelt overlaps with the Conservation Authority NHS for Brampton 

(Figure A12, Appendix A). Areas that do not overlap are generally non-natural land uses, 

such as tablelands that are currently utilized as active agriculture. At the regional scale, 

91% of the Region of Peel’s Greenland System Core Areas fall within the mapped 

Conservation Authority NHS (Figure A12, Appendix A). These are areas that are 

considered regionally significant and are mapped in the Regional Official Plan. Finally, 

for comparison purposes, the recommended Conservation Authority NHS has been 

overlaid with Schedule D (Natural Heritage Features and Areas) from the City of 

Brampton Official Plan (Table 8, Figure A13, Appendix A). 

 

In some areas, the Conservation Authority NHS does not overlap with the Region of Peel 

Core Areas or natural features mapped in the City of Brampton Official Plan Schedule D. 

These differences in the mapping occur for a variety of reasons. In some sections there 

are mapped boundary discrepancies between the Conservation Authority NHS and the 

features mapped at the Regional and local Municipal scale. These differences are 

generally resolved at the site scale during the planning process. In addition, the Regional 

Core Areas and Schedule D features have been mapped using the boundary of the 

features while the Natural Heritage Systems were modelled based on land use. Therefore, 
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areas such as roads are not included in the Conservation Authority NHS for Brampton, 

but may be included in the Region of Peel Core Area mapping where they are part of a 

feature (e.g. valleylands). In addition, in TRCA’s jurisdiction urban areas and open space 

(e.g. golf courses and playing fields) were not modelled in the NHS, explaining some of 

the differences particularly in the valleyland and watercourse corridors (Table 7, Figure 

A12-A13, Appendix A).  

 

Table 8. Natural Heritage System overlap with natural heritage features and areas 

mapped in the City of Brampton Official Plan Schedule D
a
. 

aANSIs, ESAs and Provincial Greenbelt/Protected Countryside described above in Table 7. 

 

Approximately 23% of the Conservation Authority NHS falls within Important 

Groundwater Recharge Areas (i.e. High Volume Groundwater Recharge Areas, 

Significant Groundwater Recharge Areas and Ecologically Significant Groundwater 

Recharge Areas; Figure A10, Appendix A), which are mapped at a coarse scale within 

the City of Brampton. This includes 687 ha of natural cover and 561 ha of potential 

natural cover/enhancement area that fall within Important Groundwater Recharge Areas. 

These results indicate that these additional critical hydrologic functions are provided to 

some extent by areas in the Natural Heritage System (See also Section 4.2). 

 

In addition, the Conservation Authority NHS captures 88% of Conservation Authority 

Crest of Slope mapping and 82% of mapped floodplain area (Figure A14, Appendix A). 

These areas are further protected through Conservation Authority regulations. The 

systems mapping was also found to highly overlap with Species at Risk occurrences in 

CVC’s jurisdiction (94% intersection with 1 km
2
 Species at Risk squares) and Species of 

Conservation Concern in TRCA’s jurisdiction (93% overlap with L1-L3 species). In 

addition, the recommended NHS overlaps well with the patch based landscape analyses 

completed by the Conservation Authorities, indicating that areas that represent high site 

quality at the landscape scale are captured by the combined NHS. Mapping from the 

Brampton Natural Areas Inventory was utilized to confirm that all provincially and 

regionally rare vegetation communities are captured by the recommended NHS (Figure 

A6, Appendix A). 

 

It is important to note that the Conservation Authority NHS will overlap with other 

planning areas. Secondary Plan and Block Plan areas that are currently undergoing active 

planning for local systems have been shaded in the provided mapping, to indicate that the 

NHS is currently being determined and refined through site level evaluations and the 

local planning process in these areas (Figure A8, Appendix A). In addition, 459 ha (or 

8%) of the mapped Conservation Authority NHS is within the Parkway Belt West lands. 

 Feature 
Percentage of area overlap with  

Conservation Authority NHS (%) 

Valleyland and watercourse corridor 86% 

Woodland 95% 

Provincially Significant Wetland 96% 

Other Wetland 92% 
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Fifty-eight percent of the Conservation Authority NHS that overlaps with the Parkway 

Belt West is made up of potential natural cover/enhancement area (353 ha), with the 

remaining lands made up of existing natural cover and a small amount of aquatic habitat. 

It is understood that these areas are subject to provincial infrastructure planning. 

Nevertheless these lands have been identified in the Conservation Authority NHS as 

providing an east-west linkage across the City, and should be explored for enhancement 

opportunities where feasible. (See also Section 4.5 for a discussion of the Conservation 

Authority NHS and the Parkway Belt West). 
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4.0 Recommendations for implementation 

The resulting mapping product is a science-based Conservation Authority NHS to be 

considered in association with the Brampton NHEMS, and to act as a starting point for 

the City to define an NHS in Brampton. 

  

The NHS planning which has been undertaken by Conservation Authorities is consistent 

with the guidance set out in the Natural Heritage Reference Manual for designing and 

implementing natural heritage systems (OMNR 2010), which recommends that “planning 

authorities undertake landscape analysis by evaluating the contributions of all land cover 

and habitats to the ecological function and biodiversity of the landscape, and examining 

deficiencies that should be rectified to address diversity and connectivity.”  The 

watershed systems that have been refined for the City of Brampton presented in this 

report are the result of such analyses and are consistent with the recommended approach 

for developing an NHS. The development of an NHS will help municipalities to conform 

to Provincial Planning requirements through the Provincial Policy Statement (PPS). 

  

The recommended Conservation Authority NHS presented in this report may not include 

all lands required for protection in the future. For example, studies of adjacent lands may 

reveal that there are areas outside the NHS that need to be retained to prevent the loss or 

degradation of ecological function of the system. These lands are not currently mapped as 

part of the Conservation Authority NHS because they require detailed site level 

investigations to determine their importance, whether they should be retained, and if 

potential mitigation options exist. Inventory work conducted by Conservation Authorities 

(e.g. NAI) can be used to characterize a site, but nevertheless is not absolutely 

comprehensive. In addition, under the Endangered Species Act (2007), additional lands 

may be necessary to ensure that habitat is protected for an individual species. Significant 

wildlife habitat (SWH) has not been mapped in CVC or TRCA jurisdictions; however 

data are available from both Conservation Authorities and SWH should be accounted for 

during the planning process. Further, additional fine scale features (e.g. rare vegetation 

communities) may not all be identified through mapping at this scale. The above 

considerations need to be accounted for through site level analyses such as 

Environmental Implementation Reports (EIR) for Block Plans, MESP, and 

Environmental Impact Studies (EIS). 

 

Finally, designing an NHS does not replace other regional, provincial and federal natural 

heritage policy requirements. For example, provincial policies including natural heritage 

policies in the PPS continue to apply. 

 

The mapping products provided through this report reflect the best available data and 

mapping at the time of analysis. While every effort has been made to ensure data quality 

and currency, some minor mapping errors may exist and will be corrected as appropriate 

(e.g. via MESP, EIR, EIS or Watershed Plans). For example, an area that is currently 

mapped as a ‘Watercourse’ may be determined to be a ‘Headwater Drainage Feature’ 

during site level evaluation, or vice versa, and the mapping of these areas would 

generally be corrected during the Block Plan process. The Conservation Authorities are 
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further committed to working with the City and their consultants to refine the mappi ng 

through the NHEMS. In addition, features may change over time or field verification may 

alter mapping. 

 

Everyone has a role in implementing the NHS to maintain and enhance its overall health. 

For example, municipalities define the NHS and develop policy, and also plan for parks, 

maintain and design trail systems, and maintain the urban forest. Conservation 

Authorities provide technical and scientific advice, undertake restoration, environmental 

education and stewardship initiatives and play a regulatory role. Non-profit organizations 

and volunteers also implement beneficial restoration and outreach initiatives. Local 

residents and businesses also play a part, where private properties can provide ecosystem 

services in the urban matrix, through sustainable development practices (e.g. permeable 

paving, green roofs) or tree and native species plantings. Continued efforts will be 

necessary to alleviate the impacts of existing and emerging threats such as climate 

change, invasive pests and plants, encroachment and intensified recreational uses, and 

ensure the long-term provision of ecosystem goods and services to urban residents. 

 

4.1 Consideration of additional natural areas and systems 

The Conservation Authority NHS for the City of Brampton has incorporated systems 

which have been designed at the watershed scale by CVC and TRCA, and have been 

scaled-down for the City of Brampton to capture local linkages and contain similar land-

uses across the City. Nevertheless, there are additional lands that fall outside the 

Conservation Authority NHS that the City may choose to incorporate into their existing 

system. 

 

For example, several small isolated woodlands, some of which may be City-owned, fell 

outside of the Conservation Authority NHS boundaries. These woodlands nevertheless 

provide additional ecological or social benefits above and beyond the existing NHS. They 

are examples of remnant tableland forest vegetation. They also provide recreational 

opportunities for urban residents and maintain overall natural and urban forest cover. 

These small woodlands have been mapped as screening areas, and the City may wish to 

consider these areas for inclusion within their system (Figure A9, Appendix A). Potential 

criteria for including small woodlands in the Brampton NHS could include (but not be 

limited to): 

 Social values, including access to natural areas for urban residents and 

community aesthetics; 

 History and age of woodland; 

 Rarity or representation of vegetation community; and 

 Provision of ecological goods and services, including mitigating the urban 

heat island effect, and filtering air pollution. 

 

When designing a system update for the City of Brampton Official Plan additional 

components should also be reviewed to ensure the system is compatible with the PPS, 

which may include designated features such as Provincially Significant Wetland 

boundaries (Figure A11, Appendix A). The Conservation Authority NHS has also been 

overlaid with the Greenbelt Plan and the Core Areas of the Region of Peel Greenland 
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System (Figure A12, Appendix A) for comparison. Additional refinement considerations 

include a comparison to the Region of Peel NACs (Natural Areas and Corridors) and 

PNACs (Potential Natural Areas and Corridors), as well as consideration of the ‘Peel-

Caledon Significant Woodlands and Significant Wildlife Habitat Study’ (North-South 

Environmental Inc. et al. 2009) and policies of Region of Peel Regional Official Plan. 

 

4.2 Groundwater Recharge Areas  

Important Groundwater Recharge Areas have been mapped to be considered in 

association with the Conservation Authority NHS. For the purposes of this study, 

‘important recharge areas for Brampton’ were mapped and include Significant 

Groundwater Recharge Areas (SGRAs), High Volume Groundwater Recharge Areas 

(HGRAs) and Ecologically Significant Groundwater Recharge Areas (ESGRAs) where 

these areas have been delineated in Brampton (AquaResources Inc. 2009, TRCA 2010b). 

Hydrology is a key factor that influences the structure, composition and function of 

ecological communities (Brinson et al. 1981, Snodgrass et al. 2000, Wright et al. 2006). 

It is important to maintain hydrologic regimes, including the volume, duration, 

frequency, timing and spatial distribution of water, to ensure that the functions and 

integrity of the NHS are not impacted. Conversely, maintaining or enhancing the NHS 

can preserve groundwater recharge and discharge functions, thereby maintaining the 

hydrologic system. 

 

However, hydrologic functions have not been used historically to determine NHS 

boundaries. Generally, during the development process, the ‘function’ of the groundwater 

recharge area needs to be maintained, as opposed to protection of a specific geographic 

feature or area. For example, when a Significant Groundwater Recharge Area (SGRA) is 

identified in an area under development, it is recommended that the recharge is 

maintained through the development of stormwater management facilities and/or the 

application of Low Impact Development (LID) practices (TRCA and CVC 2012). 

  

Credit Valley Conservation and TRCA have developed water balance criteria for the 

purposes of protecting base flow and natural features including wetlands, woodlands and 

streams (CVC 2012b, TRCA 2012). These criteria provide guidance to ensure that the 

form and function of natural features (retained on the landscape) are protected over the 

long term. The guidelines further assist with meeting the ‘no negative impact’ test 

through the planning process. Water balance requirements have been outlined for all 

classifications of recharge areas, including Significant, Ecologically Significant, High, 

Medium and Low Volume Recharge Areas. For example, where watershed models have 

identified SGRAs, site specific water balance studies are required and it is recommended 

to ‘maintain pre-development groundwater recharge rates and appropriate distribution 

ensuring the protection of related hydrologic and ecologic functions’ (CVC 2012b, 

TRCA 2012). Additional feature based requirements may also be necessary to maintain 

the water balance of wetlands, woodlands and watercourses over the long term (CVC 

2012b, TRCA 2012). Water balance evaluations are triggered by the identification of 

features to be protected as part of a development application. The requirements for 

maintaining water balance within the catchment area of a feature (wetland or forest) may 

result in reduced development within the catchment but not necessarily increased natural 
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cover. The outcome may result in increased buffer around the feature or other mitigation 

measures such as LID throughout the basin.  

 

The important recharge areas for Brampton have been mapped as ‘Significant 

Groundwater Recharge Areas’, ‘High Volume Groundwater Recharge Areas’ and 

‘Ecologically Significant Goundwater Recharge Areas’ (where applicable), as identified 

in the Stormwater Criteria Document developed for both the TRCA and CVC 

jurisdictions (Figure A10, Appendix A). Most of the Brampton area is underlain by the 

relatively low permeability Halton Till, therefore most recharge areas are primarily 

limited to the extent of a feature known as the Brampton Esker. This complex hummocky 

band of sand and gravel about 1 km wide extends along Highway 410 from Mayfield 

Road to Queen Street. Much of the deposits have been excavated, except for remnants in 

White Spruce Park, and the Heart Lake Conservation Area. It is likely that buried esker 

deposits are present underneath the Heart Lake Wetland Complex, east of Heart Lake 

Road. All current natural cover on the esker is currently part of the Conservation 

Authority NHS for Brampton.  

 

Coarse-textured glaciolacustrine deposits around Embleton also represent an additional 

important recharge area in Brampton. These sand deposits are the result of a glacial lake, 

which collected sand and silt during the close of the glacial period (AECOM et al. 2010).  

 

These areas are particularly important to consider their functional linkages to the NHS, 

and represent potential targets for restoration and acquisition. 

 

4.3 Headwater Drainage Features 

Headwater Drainage Features (HDFs) are excluded from the mapped aquatic system (i.e. 

watercourses and waterbodies). However, some HDFs may fall within the Conservation 

Authority NHS for Brampton if they are part of a mapped feature, such as a woodland. 

Many HDFs occur outside the mapped recommended Conservation Authority NHS. 

Collectively, these features are of ecological importance at catchment level, as they are 

sources of water, sediment, nutrients and organic matter to downstream watercourses 

(TRCA 2007b). These features need to be evaluated and their functions potentially 

protected during the planning process. CVC and TRCA have developed interim 

guidelines for evaluating the function of HDFs during the planning process (CVC and 

TRCA 2013). Potential areas where HDFs may occur have been mapped in association 

with the Conservation Authority NHS Mapping (Figure A9, Appendix A), and it is 

recommended that this mapping be used as a screening tool during the planning process. 

Mapping provides a preliminary resource; however, it may not capture all HDFs in a 

given area. 

 

4.4 Buffers 

Buffers are an important tool to mitigate the impacts of surrounding land use on a natural 

heritage feature, applied through the planning process. Buffers are areas that are intended 

to protect the feature (or area of the NHS) being retained on the landscape from the 

negative impacts of existing or future adjoining land uses. In urban areas, buffers can 

provide a variety of important functions, including: mitigating encroachments, 
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minimizing light, wind and noise impacts, providing space for tree fall, attenuating 

nutrients and pollutants, and providing space for tree roots (Richardson and Miller 1997, 

Kiffney et al. 2004, Thompson et al. 2004, Lowrance and Sheridan 2005, Yamanda et al. 

2007, McWilliam et al. 2011). 

 

Natural heritage features need to be evaluated at the site level to determine the 

appropriate buffer width to protect the feature and its functions. In Brampton, CVC has 

mapped a minimum 30 m buffer on High Functioning woodlands, High Functioning 

wetlands, and the meander belt and crest of slope of High Functioning valleylands. In 

addition, adjacent lands will further need to be evaluated for ecological and hydrologic 

impacts when development is planned adjacent to the NHS. 

 

TRCA’s target system was based on patch size and shape that was required over the 

entire natural system in order to address future land conversion (matrix influence). As 

such, in many areas potential natural cover is frequently at the edge of the system and an 

additional buffer is often not required. In cases where an existing feature represents the 

edge of the NHS, buffers are determined utilizing existing guidelines and policies 

established by the Province, Municipality or TRCA. Toronto and Region Conservation 

Authority’s Living City Policies (in draft) will provide further guidance regarding 

buffers.  

 

Regardless of an established minimum, both TRCA and CVC would recommend that a 

buffer evaluation needs to occur through the planning process. Buffer evaluations should 

apply more detailed information on the individual site, and consider the proposed land 

use changes, as well as the sensitivity of the feature. Additional guidance on buffers and 

study areas can be found in the Natural Heritage Reference Manual (OMNR 2010), as 

well as a recent literature review on existing buffer guidelines completed by Beacon 

Environmental (Beacon Environmental 2012; Available online 

http://www.creditvalleyca.ca/wp-content/uploads/2013/08/Ecological-Buffer-Guideline-

Review.pdf). 

 

4.5 Natural Heritage System and Ontario’s Parkway Belt West Plan 

A proportion (459 ha or 8.1%) of the lands identified in the Conservation Authority NHS 

for Brampton fall within Ontario’s Parkway Belt West Plan (Figure A7, Appendix A). 

The plan was implemented in 1978 by the Province of Ontario “for the purposes of 

creating a multi-purpose utility corridor, urban separator and linked open space system”. 

The plan identifies a land reserve for provincial infrastructure, such as highways, hydro 

corridors and pipelines. An additional goal of the Parkway Belt West Plan is to “provide 

a system of open space and recreational facilities linked with each other, nearby 

communities and other recreational areas.”  

 

This report recognizes that the Parkway Belt West lands are composed of a variety of 

existing land uses. These include urban areas, open space (e.g. active parkland), 

agriculture, successional areas and natural cover. The Conservation Authority NHS has 

identified the potential east-west linkage that the Parkway Belt West lands can provide to 

the City of Brampton Natural Heritage System by including 104 ha of existing terrestrial 

http://www.creditvalleyca.ca/wp-content/uploads/2013/08/Ecological-Buffer-Guideline-Review.pdf
http://www.creditvalleyca.ca/wp-content/uploads/2013/08/Ecological-Buffer-Guideline-Review.pdf
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natural cover, 353 ha of potential natural cover/enhancement areas, as well as an 

additional 1.2 ha of the aquatic system. The potential natural cover/enhancement areas 

are primarily composed of agriculture or successional lands.  

 

It is understood that an NHS identified within the Parkway Belt West lands will be 

subject to provincial infrastructure planning. Nevertheless, the Conservation Authority 

NHS for Brampton can help meet the abovementioned Parkway Belt West Plan goals for 

a “linked open space system” and can be used to enhance and link natural areas in the 

urban context. An emerging best practice is the management of roadside vegetation and 

utility corridors for their ecological functions (Harper-Lore and Wilson 2000, Barton et 

al. 2005, Forman and McDonald 2007, Hopwood 2010, Wojcik and Buchmann 2012). 

Native plantings along roadsides can provide many benefits, including air and climate 

regulation, pollinator habitat, and allow for movement of some species. Opportunities to 

enhance connectivity of the natural heritage system within this area should be explored 

where feasible. 

 

4.6 Restoration and management of the Natural Heritage System 

Natural areas in the City of Brampton currently experience a range of conditions, as a 

result of natural drivers (e.g. physiography and climate) and external stressors (e.g. 

invasive species, climate change, urban development). Different components of the 

ecosystem may experience varying thresholds or tipping points where their condition 

would be degraded or impaired. Continued efforts to restore, manage and enhance the 

NHS are necessary to ensure its resilience and integrity over the long term. 

 

Enhancement areas and potential natural cover has been identified in the NHS, and may 

be managed through policy development and protection, targeted land securement, active 

restoration or other ecosystem management practices (e.g. native species plantings, 

habitat creation). The Conservation Authority NHS can assist with prioritizing future 

restoration and stewardship activities within Brampton. In addition, new opportunities 

that have not been mapped may arise in the future, and any increase in natural cover 

would benefit Brampton’s ecosystem functioning.  

 

Areas that are currently successional (e.g. cultural meadow, cultural thicket) or lands that 

are being converted from agriculture to urban, may be suitable candidates for active 

restoration where feasible, such as tree planting, grassland restoration or wetland 

restoration. In addition, many of these lands fall within the valley system in the City, and 

restoration would complement the extensive Valleyland Naturalization Project completed 

by the City of Brampton to date (Figure 5). It is anticipated that ongoing restoration and 

management programs in Brampton will be further brought together and incorporated 

into Natural Heritage Systems planning through the NHEMS. 
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Figure 5. City of Brampton Valley Re-Naturalization Planting Program locations. 

 

In the CVC jurisdiction, additional open spaces (e.g. golf courses) and urban areas have 

been identified as part of the NHS. The intent is that these lands remain in current use (as 

is), but may be targeted to enhance connectivity and mitigate impacts on the system, 

recognizing their strategic importance as part of the valleyland corridor. For example, in 

a manicured park native species plantings may be used to enhance NHS function. In 

urban areas, it would be recommended that development is not intensified further. In 

addition, if the opportunity arose, these areas would be ideal candidates for 

redevelopment into a lower impact land use within the NHS. In the TRCA jurisdiction, 

open space and urban areas have been excluded from the NHS. Nevertheless, these areas 

would be treated the same, and it is recommended that any use within or adjacent to the 

NHS should be examined prior to redevelopment for opportunities to restore or reduce 

the urban matrix influence.  

 

Additional sustainable development practices reduce impacts on the NHS, including 

stormwater management, channel erosion protection, sediment and erosion control, 

vegetative buffers (to woodlands and wetlands), and Low Impact Development (LID). 

These practices can be utilized to minimize the impacts of typical urban development that 

reduce groundwater infiltration, increase hazardous flooding, and accelerate soil and 

watercourse erosion (TRCA and CVC 2012, Beacon Environmental 2012). 

 

When reviewing the Conservation Authority NHS for Brampton, it is important to note 

that the mapping does not prescribe which type of restoration is suitable for given site. 

Planning restoration projects requires additional site level information, above and beyond 

what can be determined through GIS modelling. For example, site level considerations 
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would include whether terrestrial habitat should be managed as meadow, wetland or 

forest habitat. Where waterbodies are identified in the Conservation Authority NHS for 

Brampton, the mapping is not prescriptive as to whether these waterbodies should remain 

on the landscape. In some cases, site level study may determine the most appropriate 

form of restoration to improve aquatic habitat is to remove an online pond. A site level 

evaluation to plan for restoration projects would use additional information describing the 

physical site conditions, including soil condition, local ecology including ELC 

communities and species present, and site constraints. 

 

Upon completion of the NHEMS, the Conservation Authorities are committed to working 

together with the City of Brampton to assist with prioritizing future management efforts. 

It will be important to work together to incorporate future projects and the NHS with 

ongoing efforts currently in practice by the City of Brampton, Region of Peel, CVC and 

TRCA. Ongoing projects and available tools include, but are not limited to: 

recommendations for management made through the planning process (MESPs, EIRs, 

EIS), the Brampton Natural Areas Inventory, Brampton Urban Forest Study and Region 

of Peel Urban Forest Strategy, Watershed Plans, Fisheries Management Plans, 

Conservation Authority and City tree planting programs, wetland and stream restoration 

programs, invasive species control programs, low impact development and retrofit 

initiatives, and outreach programming to urban residents. 

 

4.7 Connectivity beyond the City of Brampton boundary 

Ecosystems and the flows of water tend to transcend municipal boundaries, and it is 

important to consider linkages beyond the City of Brampton boundary when 

implementing the NHS. Both terrestrial and aquatic linkages may cross the municipal 

boundary, such as a terrestrial corridor for species movement; streams that flow from one 

jurisdiction to another; or a groundwater linkage between a recharge and a discharge area. 

The recommended Brampton Conservation Authority NHS has utilized the Watershed 

NHSs as a base, and therefore captures important watershed linkages including the 

valleylands of the Credit River, Etobicoke Creek, Mimico Creek and the West Humber 

River. 

 

Regional and local systems are mutually supportive, and connectivity to regional systems 

enhances long term resilience, allowing for functions such as species movement to occur 

over a larger scale. Consideration of other systems and important natural areas is critical, 

including linkages to provincial areas and plans such as the Greenbelt, the Niagara 

Escarpment Plan and the Oak Ridges Moraine Conservation Plan, as well as 

neighbouring systems including the City of Mississauga’s Natural Areas System and the 

Town of Caledon’s Environmental Policy Areas (Figure A15-A16, Appendix A). 

 

Finally, local linkages may be detected through site level study such as an MESP, EIR or 

EIS, and should be maintained through the planning process. 
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4.8 Available resources for developing natural heritage system policy 

Effective policies are essential for ensuring long-term protection and management of the 

NHS. Several resources are available to inform policy development. Toronto and Region 

Conservation Authority have developed model policies to be considered in association 

with the NHS (TRCA 2007a [Appendix F]). TRCA has developed a draft Living City 

Policy document that is the consolidation of its policies, which may provide further 

guidance for defining the NHS (TRCA draft 2013). In addition, background documents 

are available that have reviewed innovative NHS policies within and beyond the province 

of Ontario (Usher 2012, Ontario Nature 2014). These documents reviewed examples of 

policies from Ontario municipalities that represent existing best practices for NHS 

protection. Recommended model policies for the CRWNHS will be developed through 

the Implementation Phase (2014). 

 

4.9 Climate change and natural heritage system planning 

Watershed scale Natural Heritage Systems based on scientific criteria assist with 

planning for ecosystem resilience in the face of climate change. Several key 

recommendations to mitigate and adapt to future impacts of climate change can be 

achieved through a systems approach to planning (Halpin 1997, Hansen et al. 2001, 

Varrin et al. 2007, Galatowitsch et al. 2009, Heller and Zavaleta 2009, Seavy et al. 2009, 

Krosby et al. 2010), including: 

 

1. Increase connectivity of natural areas including aquatic areas permitting 

populations to shift in response to climate. 

2. Protect areas for movement between ecosystems to enable species to move in 

response to climate change. 

3. Restore riparian ecosystems as these areas are resilient to disturbance, enhance 

connectivity, promote aquatic and terrestrial ecosystem linkages, support thermal 

refugia, and have hydrological benefits. 

4. Increase the number of areas containing multiple ecological communities as an 

insurance measure in which multiple examples of distinct habitats, including 

multiple vegetation types, are retained. 

5. Protect large areas, increase area size to improve resilience of existing natural 

areas. 

 

Heller and Zavaleta (2009) undertook a large review of 22 years of climate change 

literature to determine the most important management actions. The researchers found 

that the top management recommendation (out of a total of 113 recommendation 

categories) for climate change adaptation for the natural environment was to increase 

connectivity, whether by designing corridors, removing barriers for dispersal, managing 

the matrix, locating reserves close to each other, or reforestation. As such, implementing 

a well-designed NHS is an essential action to achieve each of the objectives listed above, 

and will contribute significantly to meeting municipal, regional and provincial climate 

change adaptation and mitigation goals.  

 

There are some limitations to what can be achieved in natural heritage planning for 

adaptation to climate change and overall ecological resilience in southern Ontario. The 
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urban context enforces practical limits on the total land area that can be identified for 

some form of protection within a system. It is possible that the recommended 

Conservation Authority NHS, designed under current conditions, may not be adequate to 

maintain health under more severe climate change conditions due to inherent uncertainty 

in climate models. 

 

The Region of Peel Climate Change Strategy (Region of Peel 2011) recognizes the urgent 

need to respond to climate change at the local level. Developing an NHS in Brampton 

contributes to meeting the actions outlined in the Region of Peel Climate Change 

Strategy (Section 1: Proactive and Responsive Planning and Leadership). In turn, 

additional natural heritage actions that the Conservation Authorities and Municipalities 

have committed to in the strategy will assist with minimizing stressors and protecting the 

health of the NHS and additional green infrastructure in the urban matrix. An assessment 

of natural heritage system vulnerability to climate change in the Region of Peel is 

currently being undertaken by TRCA, in partnership with the Region of Peel, CVC, 

MNR, the Ontario Centre for Climate Impact and Adaptation Research, University of 

Waterloo and the Ontario Climate Consortium (in progress). The results of this study 

should be considered in the management of the NHS in the City of Brampton. It will be 

critical to remain apprised of current science and best management practices on climate 

change, and practice adaptive environmental management to enable the system to adapt 

to changing conditions. 

 

4.10 Review and monitoring of the Natural Heritage System 

It is recommended that targets and indicators are developed to evaluate the effectiveness 

of the NHS in meeting its goals and objectives. In addition, CVC and TRCA undertake 

long-term environmental monitoring programs, which evaluate ecological integrity from 

the landscape to site scales (e.g. fish, water quality, forest health). Data collected through 

these programs can be utilized to evaluate the current state of ecosystem integrity within 

the City of Brampton, and evaluate changes in health of the NHS and its features and 

functions. 

 

In addition, review of the NHS should occur on a regular basis (e.g. every 10 years). 

Ongoing monitoring, reporting and updates to the NHS should be scheduled accordingly 

to support Official Plan updates, with the support of Conservation Authorities. 

 

4.11 Next steps 

The mapping presented in this report represents a first step in updating the NHS in the 

City of Brampton Official Plan. CVC and TRCA remain committed to undertaking a joint 

review of the mapping with City staff, the consultant team, the Steering Committee and 

Technical Committee, and working together on implementation and strategy development 

for long term management. 

 

Future analyses may include a prioritization of restoration opportunities across the 

Brampton jurisdiction. The Conservation Authorities are committed to working together 

with the City to implement recommendations from these studies as they become 

available. 
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6.0 Glossary 

 

Note: Definitions specific to CVC or TRCA Natural Heritage Systems alone are 

indicated in brackets 

 

Aquatic System: The aquatic system includes shallow or deep standing or flowing 

waters with little or no emergent vegetation (Lee et al. 1998).  
Note: The aquatic system broadly includes watercourses and Headwater Drainage Features, lakes, ponds, 

and surface water and groundwater features. For the purposes of Natural Heritage System planning 

presented in this report, watercourses, lakes and ponds have been mapped, stormwater management ponds 

are excluded, and some features are treated as screening areas to be managed through site level study. 

 

Biodiversity: Biodiversity (biological diversity) is the variability among living 

organisms from all sources including…terrestrial, marine and other aquatic ecosystems 

and the ecological complexes of which they are a part; this includes diversity within 

species, between species, and of ecosystems (Secretariat of the Convention on Biological 

Diversity 2003). 

 

Buffer: [CVC]: A buffer is a vegetated area adjoining natural heritage features and areas 

in which only those land uses permitted within the feature or area itself are permitted. 

Buffers should be of sufficient size to protect the features and areas, including their 

functions, from potential impacts of development and site alteration that may occur 

before, during, and after, construction, and where possible, restore or enhance the 

features and areas, including their ecological functions and hydrological functions (from 

CVC 2010a). 

 

Buffer [TRCA]: A strip of permanent vegetation that helps alleviate the negative 

impacts of development on natural features and functions and can also include a non-

vegetated erosion access allowance (also see definition of erosion access allowance as 

per TRCA 2013) required to manage a natural hazard (based on definition from MNR 

website). For the prescribed width of a buffer see applicable policies in Section 7.0 of 

The Living City Policies (draft TRCA 2013).  

 

Centres for Biodiversity [CVC]: Landscapes with a concentration of natural heritage 

features representative of physiographic regions in the watershed that collectively 

represent important ecological features and functions capable of supporting native 

biodiversity over the long term (CVC 2014). 

 

Connectivity: Connectivity means the degree to which natural heritage features are 

connected across the landscape (in this case the municipality of Brampton), by links such 

as plant and animal movement corridors, hydrological and nutrient cycling, genetic 

transfer, and energy flows through food webs (adapted from ORMCP 2002). 

 

Contiguous Habitat: An unbroken expanse of one or more habitat types, separated from 

other natural areas by non-natural features such as roads or urban development (adapted 

from TRCA 2007a). 
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Ecological Functions: The natural processes, products or services that living and non-

living environments provide or perform within or between species, ecosystems and 

landscapes. These may include biological, physical and socio-economic interactions (PPS 

2005). 

 

Ecological Integrity: Including hydrological integrity, means the condition of 

ecosystems in which:  

a. The structure, composition and function of the ecosystems are unimpaired by 

stresses from human activity, 

b. Natural ecological processes are intact and self-sustaining, and 

c. The ecosystems evolve naturally (ORMCP 2002). 

 

Ecological Land Classification (ELC): The Canadian classification of lands from an 

ecological perspective; an approach that attempts to identify ecologically similar areas. 

The original system proposed by the Subcommittee on Biophysical Land Classification in 

1969 included four hierarchical levels that are currently called ecoregion, ecodistrict, 

ecosection and ecosite. Ecoprovince and ecoelement were later added to the upper and 

lower levels of the hierarchy (Lee et al. 1998). 

 

Enhancement Area [CVC]: Enhancement areas in the context of the CRWNHS are 

areas that are currently non-natural but can be restored or managed to improve ecosystem 

function within the system. 
Note: In the CRWNHS mapping Brampton, enhancement areas include the following land use and land 

cover categories: Urban, Agriculture, Open Space, Cultural Meadow and Cultural Thicket. 

 

Ecosystem Management: Ecosystem management is management driven by explicit 

goals, executed by policies, protocols, and practices, and made adaptable by monitoring 

and research based on our best understanding of the ecological interactions and processes 

necessary to sustain ecosystem composition, structure, and function (Christensen et al. 

1996). Ecosystem management can include habitat restoration and enhancement activities 

(described below), education, land-use planning and policy initiatives. 

  

Enhancement: Enhancement refers to activities, including restoration, to improve 

the ecological functioning of a feature or nearby features. Examples of 

enhancement activities may include improvement of a non-natural area to benefit 

nearby natural communities (e.g. light mitigation, native plant gardens), or 

addition of habitat attributes within a natural area (e.g. bat box). 

 

Restoration: Restoration is the process of assisting the recovery of an 

ecosystem that has been degraded, damaged or destroyed (Society for 

Ecological Restoration 2004). 

 

 

Green Infrastructure: Natural and human-made elements that provide ecological and 

hydrological functions and processes. Green infrastructure can include components such 



Conservation Authority Natural Heritage System Mapping for the City of Brampton 

Final Technical Report – 2014 

 

 

 

59 

as natural heritage features and systems, parklands, stormwater management systems, 

street trees, urban forests, natural channels, permeable surfaces, and green roofs (PPS, 

OMMAH 2014). 

 

Headwater Drainage Feature: Non-permanently flowing drainage features that may not 

have defined bed or banks; they are first-order and zero-order intermittent and ephemeral 

channels, swales and connected headwater wetlands, but do not include rills or furrows 

(CVC and TRCA 2013). 

 

Lake [CVC]: An extensive body of water lying in a depression that is 2 ha in size or 

greater. A lake can be completely enclosed by land or can have either or both an in-

flowing or out-flowing stream.  A lake can also be created by interrupting the normal 

flow of a watercourse with a dam (CVC 1998). 

 

Landscape Matrix: The most extensive and most connected landscape element type 

present, which plays the dominant role in landscape functioning. Also, a landscape 

element surrounding a patch (Forman and Godron 1986). 

 

Local Rank (L-rank) [TRCA]: A rank assigned to a species, vegetation community, or 

habitat patch which describes its status in the TRCA region (TRCA 2007a). 

 

Species of (Conservation) Concern [TRCA]: According to the TRCA 

methodology, any species with a local rank of L1 to L3, and those L4 species 

found within the Built-up Area. Generally species that are disappearing in the 

regional landscape, primarily as a result of land use changes. Species of Concern 

can also be used as indicators – a surrogate measure of ecosystem function. 

Improvements in their distribution may indicate an improving trend in ecosystem 

or regional health (TRCA 2007a). 

 

Natural Cover [TRCA]: Land occupied by naturally or culturally occurring vegetation 

that is not characterized as agricultural or urban land uses. These areas can be dominated 

by native and non-native vegetation. Natural cover does not include manicured areas such 

as parkland or lawns. Natural cover includes the following ELC community class codes – 

BB (beach/bar), SD (sand dune), BL (bluff), CL (cliff), TA (talus), AL (alvar), RB (rock 

barren), CC (crevice/cave), SB (sand barren), TP (tallgrass prairie, savannah and 

woodland), FO (forest), CU (cultural), SW (swamp), FE (fen), BO (bog), MA (marsh), 

SA (shallow aquatic). 

 

Existing Natural Cover [TRCA]: Lands that are current existing natural cover 

and fall within one of the ELC community class codes listed under natural cover 

(above). 
Note: For the purposes of viewing a contiguous Natural Heritage System in Brampton, the 

following category of existing natural cover was created in CVC, including the following ELC 

community series types: beech/bar (BB), bluff (BL), bog (BO), cultural savannah (CUS), cultural 

woodland (CUW), fen (FE), forest (FO), marsh (MA), open aquatic (OAO), plantation (CUP), 

rock barren (RB), shallow aquatic (SA), and swamp (SW). Please contrast to Enhancement Area 

definition. 
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Potential Natural Cover [TRCA]: Lands within the natural heritage system that 

are not existing natural cover, but are necessary to achieve the complete natural 

heritage system. Through implementation these lands will become a vegetation 

community falling into one of the ELC community class codes listed above 

(Adapted from TRCA 2007a). 

 

Natural Heritage System: A system made up of natural heritage features and areas, and 

linkages intended to provide connectivity (at the regional or site level) and support 

natural processes which are necessary to maintain biological and geological diversity, 

natural functions, viable populations of indigenous species, and ecosystems. These 

systems can include natural heritage features and areas, federal and provincial parks and 

conservation reserves, other natural heritage features, lands that have been restored or 

have the potential to be restored to a natural state, areas that support hydrologic functions, 

and working landscapes that enable ecological functions to continue. The Province has a 

recommended approach for identifying natural heritage systems, but municipal 

approaches that achieve or exceed the same objective may also be used (PPS, OMMAH 

2014). 

 

Open Space [CVC]: For the purposes of the Credit River Watershed Natural Heritage 

System, Open Space includes commercial, industrial, institutional or educational open 

space; recreational or private open space; or manicured open space (CVC 1998). 

 

Manicured Open Space [CVC]: Open space dominated by gardens, parkland, 

and lawn areas. For example, cemeteries, golf courses, urban parks, ski hills, and 

residential/industrial open space (CVC 1998). 

 

Pond [CVC]: An area of still water between 0.5 and 2 ha in size lying in a natural or 

man-made depression. Can be completely enclosed by land or can have either or both an 

in-flowing or out-flowing stream. A pond can also be created by interrupting the normal 

flow of a watercourse with a dam (CVC 1998). 

 

Raster: [data models] A spatial data model that defines space as an array of equally sized 

cells arranged in rows and columns, and composed of single or multiple bands. Each cell 

contains an attribute value and location coordinates. Unlike a vector structure, which 

stores coordinates explicitly, raster coordinates are contained in the ordering of the 

matrix. Groups of cells that share the same value represent the same type of geographic 

feature (ESRI GIS Dictionary. Available online: 

http://support.esri.com/en/knowledgebase/Gisdictionary/browse).  

 

Stewardship: An ethic that embodies cooperative planning and management of 

environmental resources in which individuals, organizations, communities and other 

groups actively engage in the prevention of habitat loss, as well as the facilitation of 

resource recovery and/or replenishment, usually with a focus on long-term sustainability 

(Ontario Biodiversity Council 2011). 

 

http://support.esri.com/en/knowledgebase/Gisdictionary/browse
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Systems Approach: A systems approach recognizes that the health and integrity of 

natural heritage features relies on their interdependence on other features and areas as 

well as their placement within a functioning system. The systems based approach to 

natural heritage system planning not only identifies significant areas for protection, but 

also recognizes the importance of linkages between and among natural features (GGH 

Natural Heritage Subcommittee 2011). 

 

Valleylands: Land that has depressional features associated with a river or stream, 

whether or not it contains a watercourse (Conservation Authorities Act 1990). 

 

Vector: [data models] A coordinate-based data model that represents geographic features 

as points, lines, and polygons. Each point feature is represented as a single coordinate 

pair, while line and polygon features are represented as ordered lists of vertices. 

Attributes are associated with each vector feature, as opposed to a raster data model, 

which associates attributes with grid cells (ESRI GIS Dictionary. Available online: 

http://support.esri.com/en/knowledgebase/Gisdictionary/browse). 

 

Watercourse: means an identifiable depression in the ground in which a flow of water 

regularly or continuously occurs (Conservation Authorities Act 1990). 

 

Watershed: An area of land that drains into a river, lake or other water body (Ontario 

Biodiversity Council 2011). 

 

Wetlands: means lands that are seasonally or permanently covered by shallow water, as 

well as lands where the water table is close to or at the surface. In either case the presence 

of abundant water has caused the formation of hydric soils and has favoured the 

dominance of either hydrophytic plants or water tolerant plants. The four major types of 

wetlands are swamps, marshes, bogs and fens (PPS, OMMAH 2014). 

 

Woodlands: Treed areas that provide environmental and economic benefits to both the 

private landowner and the general public, such as erosion prevention, hydrological and 

nutrient cycling, provision of clean air and the long-term storage of carbon, provision of 

wildlife habitat, outdoor recreational opportunities, and the sustainable harvest of a wide 

range of woodland products. Woodlands include treed areas, woodlots, or forested areas 

and vary in their level of significance at the local, regional and provincial levels. 

Woodlands may be delineated according to the Forestry Act definition or the Province’s 

Ecological Land Classification system definition for “forest” (Provincial Policy 

Statement, OMMAH 2014). 

 

Woodlands [CVC]: 

For the purpose of defining woodlands for the CRWNHS, the following definition 

was applied: 

a) A tree crown cover of over 35% of the ground, determinable from aerial 

photography; or 

b) A tree crown cover of over 25% of the ground, determinable from aerial 

photography, together with on-ground stem estimates of: 

http://support.esri.com/en/knowledgebase/Gisdictionary/browse
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 1,000 trees of any size per hectare, or 

 750 trees measuring over five centimetres in diameter, per hectare, or 

 500 trees measuring over 12 centimetres in diameter, per hectare, or 

 250 trees measuring over 20 centimetres in diameter, per hectare but does 

not include a cultivated fruit or nut orchard or a plantation established for 

the purpose of producing Christmas trees (CVC 2014; based on the 

Forestry Act of Ontario, R.S.O. 1990 http://www.e-

laws.gov.on.ca/html/statutes/english/elaws_statutes_90f26_e.htm)  

http://www.e-laws.gov.on.ca/html/statutes/english/elaws_statutes_90f26_e.htm
http://www.e-laws.gov.on.ca/html/statutes/english/elaws_statutes_90f26_e.htm
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Appendix A: Map figures 

 

Available as a separate download 
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Appendix B: 

Land use and Land cover along watercourses within Brampton 
 

Table B1. Percentage of natural and semi-natural (cultural) vegetation within a 30 m 

buffer of watercourses in the City of Brampton (See also Figure A17, Appendix A). 

Subwatershed 

Percent natural and semi-

natural vegetation within 

30 m buffer 

Percent woodland 

within 30 m buffer 

Churchville Tributary 77.8 % 44.6 % 

Fletcher's Creek 67.9 % 23.5 % 

Huttonville Creek 52.4 % 30.5 % 

Levi Creek 56.1 % 28.7 % 

Mullett Creek 70.7 % 13.0 % 

Norval to Port Credit 65.2 % 30.7 % 

Springbrook Tributary 63.1 % 36.8 % 

Etobicoke Headwaters 72.6 % 39.6 % 

Etobicoke Tributary 3 44.5 % 0.0 % 

Etobicoke West Branch 64.3 % 18.9 % 

Main Humber 27.6 % 1.4 % 

Mimico Creek 47.2 % 2.8 % 

Spring Creek 54.7 % 21.3 % 

West Humber 77.2 % 30.3 % 

City of Brampton 65.6 % 26.5 % 
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Appendix C: Toronto and Region Conservation Authority 

Natural Heritage System Criteria 
 

Table C1. TRCA Target System Design Model – Value Surface Criteria (TRCA 2007a). 

 

CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

ECOLOGICAL 
CRITERIA 

   

Patch Quality – 
Total Scores 

This criterion makes use of the 
quality or total scores assigned to 
every patch in the region (the 
weighted addition of the 
individual patch scores for size, 
shape and matrix influence). 
Total scores are translated from 
the raw vector score (scored on a 
scale of 1-15) to a raw raster 
shape score (on a scale of 1-10). 
This criterion assumes that the 
higher the total score is for a 
particular habitat patch, the 
more valuable it is for the target 
system. The maximum value of 
10 points is associated with the 
highest total score values. 

Raw Score          Total Score 
 
0-1.5                           1 

 
1.5-3                           2

 
3-4.5                           3 

 
4.5-6                           4 

 
6-7.5                           5 

 
7.5-9                           6 

 
9-10.5                         7 

 
10.5-12                       8 

 
12-13.5                       9 

 
13.5-15                      10 

 

No 
Addresses existing conditions only. 
Will value existing patches with 
higher total (size, shape, matrix 
influence) scores. 

Distance from 
urban areas 

This criterion is related to “matrix 
influence” in that it assumes that 
the further away a natural area is 
from an existing urban area, the 
better. The maximum value of 10 
points is associated with 
distances of 2 km or more, this 
number being the distance 
considered in the landscape 
measure for matrix influence, 
which in turn was based on a 
rough estimate of how far certain 
negative impacts (i.e. urban 
faunal predators, human visitors, 
and their pets) can move in a 
landscape. The benefit of having 
additional natural cover within 2 
km of an existing patch for 
biodiversity, and how far most 
visitors are likely to go in order to 
use a local natural area on a 
frequent basis, e.g. daily. 

Distance                 Score 
 
0-10                            1 

 
10-30                          2

 
30-60                          3 

 
60-120                        4 

 
120-200                      5 

 
200-300                      6 

 
300-500                      7 

 
500-1000                    8 

 
1000-2000                  9 

 
2000 +                        10 

 

Yes 
Show preference for areas that are 
in close proximity to or connected 
to other natural patches; This 
criterion will mainly serve at 
improving the matrix influence of a 
patch, and potentially the size, 
shape and connectivity of patches 
may also be improved. This 
criterion will also affect the 
distribution of natural cover by 
encouraging more habitat to be 
built up in areas where existing 
cover is high, in the northern, more 
rural portions of the Region. 
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CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

Proximity to 
natural areas 

This measures the proximity of 
natural habitat patches, up to a 
distance of 2 km. Like the former 
layer, this is also essentially a 
matrix measure, although this 
one assumes that nearby natural 
areas are beneficial to a habitat 
patch. The ways in which they 
can be beneficial are numerous, 
including support of a breeding 
pair or a population because of 
close access to additional 
resources, provision of 
pollination services and seed 
sources, etc (Austen et al., 2001; 
Norris & Stutchbury, 2001; Askins 
et al., 1987; Robbins et al., 1989). 
Natural areas within the study 
area which are very close to each 
other (0 to 10 m) score the 
maximum of 10, while areas 
more than 2 km away from each 
other receive a score of 0. 

Distance                 Score 
 
0-10                            10 

 
10-30                          9

 
30-60                          8 

 
60-120                        7 

 
120-200                      6 

 
200-300                      5 

 
300-500                      4 

 
500-1000                    3 

 
1000-2000                  2 

 
2000 +                         1 

 

Yes 
Shows preference for areas that are 
in close proximity to or connected 
to other natural patches; this 
criterion will mainly serve at 
improving the matrix influence of a 
patch, and potentially the size, 
shape and connectivity of patches 
may also be improved. This 
criterion will also affect the 
distribution of natural cover by 
encouraging more habitat to be 
built up in areas here existing 
natural cover is high, in the 
northern, more rural portions of 
the Region. 

Distance from 
roads 

Roads pose a negative influence 
on terrestrial natural heritage as 
a result of pollutant run-off, 
noise, etc., as well as acting as 
barriers to the movement of 
many species for example, those 
which refuse to cross open areas 
due to the threat of exposure to 
desiccation, predation, etc 
(Fahrig et al. 1995). Areas that 
are 1 km or more away from a 
road receive a score of 10 for this 
layer. For the TRCA jurisdiction, a 
layer with all major roads was 
utilized. 

Distance                 Score 
 
0-100                          1 

 
100-200                      2

 
200-300                      3 

 
300-400                      4 

 
400-500                      5 

 
500-600                      6 

 
600-700                      7 

 
700-800                      8 

 
800-900                      9 

 
1000 +                        10 

 

Yes 
Values areas far from roads; will 
improve the distribution of natural 
cover in TRCA region due to the grid 
network of roads. The shape of 
habitat patches will also be 
improved through rounding out or 
squaring of patches farther from 
network of roads. 
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CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

Interior 
Forest 

Core habitats or interior forest habitat 
(defined as areas greater than 100 m 
from the forest edge) are important, as 
many species will find difficulties in 
areas that are near the edge, due to the 
effects listed above. For this reason, 
existing interior forest is highly valued 
and it is given a maximum score of ten 
points. Also, all forest 100 m moving 
back out from the interior forest 
boundary is given maximum points. The 
reasoning for this is because interior 
forest would not exist if the surrounding 
100 m ‘buffer’ of forest is not 
maintained. This will promote better 
patch shapes (for patches with interior 
forest) by not valuing linear 
convolutions or appendages that do not 
contribute to interior forest on larger 
patches. 

Distance 
from edge              Score 
 
100 +                         10 

 
 
 
Distance 
back out                Score 
from 100 m 
forest interior 
line 
 
100-0                        10

 

 

No 
Addresses existing interior 
forest only. Will protect existing 
cover only. 

Proximity of a 
wetland to a 
forest 

This layer takes into consideration the 
need for species to have close proximity 
of wetlands to forests to provide 
summer, spring and winter habitat. 
Wetland habitat that is in close 
proximity to forest habitat is given a 
maximum score of ten points. The value 
breakdown goes from immediate 
adjacency (given a maximum score of 
10) to a distance greater than 2 km 
(score of 0). This distance of 2 km is 
both the distance used for the matrix 
influence, and the approximate width of 
concessions, where roads break 
connectivity for these species. Species 
requiring or benefiting from the close 
proximity of wetlands and forests 
include: amphibians such as spring 
peepers, wood frogs, grey treefrogs, 
eastern newts, spotted and blue-
spotted salamanders; reptiles such as 
garter and ribbon snakes; birds such as 
wood ducks, hooded mergansers, 
broad-winged hawks, barred owls, 
screech owls, Acadian flycatchers, 
Eastern phoebes, and mourning 
warblers; mammals such as beavers, 
raccoons, white-tailed deer, and eastern 
chipmunks. 

Distance                 Score 
 
0-10                            10 

 
10-30                          9

 
30-60                          8 

 
60-120                        7 

 
120-200                      6 

 
200-300                      5 

 
300-500                      4 

 
500-1000                    3 

 
1000-2000                  2 

 
2000 +                         1 

 

No 
Addressing existing forest and 
wetland cover only. Will value 
existing cover only 
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CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

Proximity of a 
forest to a 
wetland 

This layer is the inverse of the previous, 
valuing forest immediately adjacent to 
wetlands (and out 10 m) with a 
maximum score of ten. The value 
breakdown is the same as the above 
layer (Gibbs 1998a, 1998b; Pope et al. 
2000; Lamoureux et al. 1999; Guerry 
and Hunter 2002; Lehtinen et al. 1999). 

Distance                 Score 
 
0-10                            10 

 
10-30                          9

 
30-60                          8 

 
60-120                        7 

 
120-200                      6 

 
200-300                      5 

 
300-500                      4 

 
500-1000                    3 

 
1000-2000                  2 

 
2000 +                         1 

 

No 
Addresses existing forest and 
wetland cover only. Will value 
existing cover only 

Proximity to a 
watercourse 
(with a fill 
line) 

There is value in being in close proximity 
to a watercourse or water body. Water 
bodies include lakes and ponds of all 
sizes, and any open water or wetland 
system, not including swamp forests 
(see below). Some positive influences of 
riparian or water features on terrestrial 
are nutrient exchange, source of 
drinking water, breeding areas, and the 
connectivity function provided by 
valleys, and the influence extends 
beyond the riparian, and on to 
tablelands. The nature of this influence 
changes within this area, but at the 
scale we are working at, it is difficult to 
be more precise, and to tease out the 
different positive influences of riparian 
on terrestrial. Therefore, all areas that 
were determined to be within or in 
proximity to water features were given 
maximum points. Proximity to a 
watercourse was based on distance to 
those lands regulated by TRCA under 
Ontario Regulation 158 (defined by the 
‘fill line’). 

Distance to          Score 
Fill Line 
 
Within Fill 
Line                      10 

 
0 to 30                  10 

 
 
30 to 200             9, 8, 7, 6,         
                              5, 4, 3, 
                              2, 1 
                              (even             
                              breaks) 

 
 
>=200                   0 

 
 
        
 
 

Yes 
Shows preference for areas 
within fill line and 30 m beyond 
fill line, but also values areas up 
to 200 m beyond fill line. Will 
affect natural cover distribution 
in a negative way due to the 
greater abundance of 
watercourses in the headwater 
areas to the north in the TRCA 
region. This criterion will also 
improve the matrix influence, 
patch size and connectivity 
around watercourses. 
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CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

Proximity to a 
watercourse 
or water body 
(without a fill 
line) 

In those areas where a ‘fill line’ does not 
exist (not regulated by TRCA under 
Ontario Regulation 158), areas that 
were determined to be within or in 
proximity (up to 120 m) to a 
watercourse or water body were given 
maximum points. With regards to the 
interface between aquatic and 
terrestrial ecosystems, it is assumed 
that the most ecologically beneficial 
placement of new natural cover would 
be within 200 m from a water feature. 

Distance to          Score 
WC/WB 
 
0 to 120                10 

 
 
120 to 200           9, 8, 7, 6,         
                              5, 4, 3, 
                              2, 1 
                              (even             
                              breaks) 

 
 
>=200                   0 

 
  

Yes 
Values areas 120 m out from a 
watercourse or water body 
where there is no existing fill 
line. Will affect natural cover 
distribution in a negative way 
due to the greater abundance 
of watercourses and water 
bodies in the headwater areas 
to the north of the TRCA region. 
This criterion will also improve 
the matrix influence, patch size 
and connectivity around water 
courses and bodies. 

FEASIBILITY 
CRITERIA 

   

PSW This layer addresses the opportunities 
where expansion of the existing TNH 
System can and might be possible due 
to the presence of a Provincially 
Significant Wetland (PSW). A PSW 
provides some means of protection to 
the landscape due to current policies, 
and this ‘protection’ currently extends 
beyond the PSW feature out to 120 m. 
According to Section 2.1 of the 
Provincial Policy Statement (PPS), 
development or site alterations will not 
be allowed within a significant wetland. 
Development applications within 120 m 
of a PSW must show through an 
Environmental Impact Statement (EIS) 
that there will be no negative impact on 
the feature or its function. 

Distance              Score 
 
Within Feature    10 

 
0 to 120                8 

 
120+                     0 

 
 
        
 
 

Yes 
Awards value for existing PSWs 
and shows preference for lands 
within 120 m of the feature to 
build up on existing cover. This 
criterion will affect distribution 
in a negative way due to the 
more northerly location of the 
majority of PSWs in the TRCA 
region. Matrix influence in the 
vicinity of PSWs will be 
improved. 

ANSI This layer addresses the opportunities 
where expansion of the existing TNH 
System might be possible due to the 
presence of an Area of Natural and 
Scientific Interest (ANSI). An ANSI 
provides some means of protection to 
the landscape due to current policies 
and this ‘protection’ currently extends 
beyond the feature. According to NH 
Reference Manual for Section 2.3 of the 
PPS, development applications within an 
ANSI will not be allowed. Development 
applications within 10 m of an ANSI 
must show through an EIS that there will 
be no negative impact on the feature or 
its function. 

Distance             Score 
 
 
Within Feature   10 

 
0 to 10                 8 

 
10+                      0 

 
  

Yes 
Awards value for existing ANSIs 
and shows preference for lands 
within 10 m of the feature to 
build up on existing cover. This 
criterion will affect distribution 
in a negative way due to the 
more northerly location of the 
majority of ANSI sites in the 
TRCA region. Size and shape of 
patches as well as matrix 
influence in the vicinity of ANSIs 
will be improved. 
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CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

ESA This layer addresses the opportunities 
where expansion of the existing TNH 
System can and might be possible due 
to the presence of an Environmentally 
Significant Area (ESA). An ESA provides 
some means of protection to the 
landscape due to current policies, and 
this ‘protection’ currently extends 
beyond the feature. According to 
Section 2.3 of the PPS, development 
applications within an ESA will not be 
allowed. Development applications 
within 10 m of an ESA must show 
through an EIS that there will be no 
negative impact on the feature or its 
function. 

Distance              Score 
 
Within Feature    10 

 
0 to 10                  8 

 
10+                       0 

 
 
        
 

 

Yes 
Awards value for existing ESAs 
and shows preference for lands 
within 10 m of the feature to 
build up on existing cover. This 
criterion will affect distribution 
in a negative way due to the 
more northerly location of the 
majority of ESAs in the TRCA 
region. Size and shape of 
patches as well as matrix 
influence in the vicinity of ESAs 
will be improved. 

Fill/Fill 
Extension 

This layer addresses the opportunities 
where expansion of the existing TNH 
System might be possible due to the 
influence that the TRCA has in this area. 

Distance             Score 
 
 
Within Feature   10 

 
Outside Feature  0 

 
 
  

Yes 
Shows preference for lands 
within 10 m of the fill/fill 
extension line feature to build 
up on existing cover. This 
criterion will weakly affect 
distribution in a negative way 
due to the greater abundance 
of watercourses associated with 
fill/fill extension lines in the 
headwater areas (along ORM) 
to the north in the TRCA region. 
Size of patches as well as matrix 
influence in the vicinity will be 
improved. Shape is affected in a 
negative way because most fill 
lines form long, linear 
boundaries around valley 
systems (unfavourable shape).  

TRCA 
property 

This layer addresses the opportunities 
where expansion of the existing TNH 
might be possible due to the mandate 
that the TRCA has to manage its own 
lands according to conservation 
principles. 

Distance              Score 
 
Within Feature    10 

 
Outside Feature   0 

 
 
        
 

 

Yes 
Shows preference for lands 
within 10 m of TRCA-owned 
lands to build up on existing 
cover. This criterion will affect 
distribution in a negative way 
due to the more northerly 
location of the majority of TRCA 
properties in the TRCA region. 
Size of patches and matrix 
influence in the vicinity of TRCA 
property will be improved. 
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CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

Greenbelt 
Plan 

This layer addresses the opportunities 
where expansion of the existing TNH 
System can and might be possible due 
to the influence of being contained 
within the Natural Heritage System in 
lands identified in the Ontario Greenbelt 
Plan (MMAH, 2005b) 

Designation         Score 
 
Greenbelt NHS   10 

 
Outside Feature   0 

 

Yes 
Shows preference for lands 
classified as Natural Heritage 
System in the Greenbelt Plan to 
build up on existing cover. This 
criterion will affect distribution 
in a negative way due to 
geographical location of the 
Greenbelt in the TRCA region. 
Size and shape of patches as 
well as matrix influence on and 
in the vicinity will be improved. 

ORM This layer addresses the opportunities 
where expansion of the existing TNH 
System might be possible due to the 
influence of the Oak Ridges Moraine 
(ORM) Conservation Plan (MMAH, 2002) 

Designation         Score 
 
Core                    10 

 
Corridor               0 

 
Countryside 
Area                     7 

 
Settlement 
Area                     3 

 

Yes 
Shows preference for lands 
classified as Core and Corridor 
Areas in the ORM CP to build up 
on existing cover. This criterion 
will affect distribution in a 
negative way due to 
geographical location of the 
ORM in the TRCA region. Size 
and shape of patches as well as 
matrix influence on and in the 
vicinity will be improved. 

Niagara 
Escarpment 

This layer addresses the opportunities 
where expansion of the existing TNH 
System might be possible due to the 
influence of the Niagara Escarpment 
Plan (NEC, 2005) 

Designation         Score 
 
 
Natural  
Area                   10 

 
Protection 
Area                    8 

 
Rural Area          8 

 

Yes 
Shows preference for lands 
classified as Natural and 
Protection Areas in the Niagara 
Escarpment Plan to build up on 
existing cover. This criterion will 
affect distribution in a negative 
way due to geographical 
location of the Niagara 
Escarpment in the TRCA region. 
Size and shape of patches as 
well as matrix influence in and 
in the vicinity will be improved. 
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CRITERIA RATIONALE VALUE RANGE 
(DISTANCE IN M) 

POTENTIAL TO  
EXPAND QUANTITY  
OF NATURAL COVER 

Rouge Park 
(South of 
Steeles) 

This layer addresses the opportunities 
where expansion of the existing TNH 
System might be possible due to the 
influence of the Rouge Park. 
*Note: Although ecological criteria have 
been developed (Schollen, 2003) to 
define the comprehensive of Rouge Park 
North, detailed field data is required- 
beyond the scope of this analysis. 

Designation         Score 
 
Within Park 
Boundary             10 

 
Outside Park        0 

 
 
        
 

 

Yes 
Shows preference for lands 
classified as within the Rouge 
Park boundary to build up on 
existing cover. This criterion will 
affect distribution in a more 
positive way due to 
geographical location of Rouge 
Park in the TRCA region. Size 
and shape of patches as well as 
matrix influence on and in the 
vicinity will be improved. 
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Appendix D: Credit River Watershed Natural Heritage System Criteria 
 

Table D1. Components of Credit River Watershed Natural Heritage System (CVC 

2014).
a 

 Natural Heritage System criteria and thresholds Category 

Natural heritage features 

1. Valleylands 1. Valleylands 
1a) Credit River and its major tributaries, and major 
watercourses draining to Lake Ontario  
Northern and Southern zone:  
i) Valleylands of the Credit River and major tributaries, namely 
those having direct confluence with the Credit River; and 
 
ii) Valleylands of major watercourses (Sheridan Creek and 
Cooksville Creek) having direct drainage to Lake Ontario, from 
their outlet to the farthest upstream extent of their defined 
valley landform 

 
 
 
High Functioning 
 
 
 
High Functioning 

1b) Valleylands supporting surface water functions, 
productivity, and linkage functions  
Northern zone and Southern zone: All other valleylands 
associated with watercourses 

 
 
Supporting 

2. Wetlands 2. Wetlands 
2a) Size 
Northern and Southern zone:  
i) All wetlands >2 ha  
 
ii) All wetlands >0.5 ha and <2 ha 

 
 
High Functioning 
 
 
Supporting 

2b) Proximity 
Northern and Southern zone: All wetlands >0.5 ha and <2 ha 
within 30 m of a High Functioning woodland, High Functioning 
wetland, or High Functioning valleyland 

 
Supporting 

2c) Surface water quality and quantity, multifunctional 
linkage 
Northern and Southern zone: All wetlands >0.1 ha and <2 ha 
located within or adjoining a valleyland 

 
 
Supporting 

3. Woodlands
 b

 3. Woodlands 
3a) Size 
i) Northern zone: All woodlands >16 ha  
ii) Southern zone: All woodlands >4 ha 
 
iii) Northern zone: All woodlands >4 ha and <16 ha  
iv) Southern zone: All woodlands >2 ha and <4 ha 

 
 
High Functioning 
 
 
Supporting 

3b) Interior 
i) Northern zone: All woodlands <16 ha containing >0.5 ha 
interior habitat (100 m from woodland edge)  
 
ii) Southern zone: n/a (no woodlands <4 ha have interior) 

 
Supporting 
 
 
 

3c) Proximity 
i) Northern zone: All woodlands >2 ha and <16 ha within 30 m 
of a High Functioning woodland, High Functioning wetland, or 
High Functioning valleyland 

 
Supporting 
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 Natural Heritage System criteria and thresholds Category 

 
ii) Southern zone: All woodlands >0.5 ha and <4 ha within 30 m 
of a High Functioning woodland, High Functioning wetland, or 
High Functioning valleyland 

 
Supporting 

3d) Surface water quality and quantity, multifunctional 
linkage  
i) Northern zone: All woodlands >0.5 ha and <16 ha within or 
adjoining a valleyland 
 
ii) Southern zone: All woodlands >0.5 ha and <4 ha within or 
adjoining a valleyland 

 
 
Supporting 
 
 
Supporting 

4. Aquatic habitat 4. Aquatic habitat 
4a) Watercourses 
Northern and Southern zone:  
i) All watercourses containing or linking habitat for top 
predators associated with the following aquatic communities:  
a) Coldwater Brook Trout Fish Community;  
b) Coldwater Brown Trout/Rainbow Trout/Atlantic Salmon 
Fish Community;  
c) Large Warmwater and Migratory Coolwater Fish 
Community; and 
d) Estuarine Fish Community 
 
ii) All other watercourses 

 
 
 
High Functioning 
 
 
 
 
 
 
 
 
Supporting 

4b) Water bodies 
Northern and Southern zone:  
i) Lake Ontario within CVC jurisdiction; and 
 
ii) All lakes that 
a) are not created and maintained by human infrastructure 
such as a dam; and 
b) are of aggregate origin whose aggregate license has been 
surrendered and show evidence of naturalization 
 
iii) All lakes that are created and maintained by human 
infrastructure such as a dam 
 
iv) All water bodies >2 ha of aggregate origin whose aggregate 
license has recently been surrendered [text criterion]; and 
 
v) All water bodies >0.5 ha and <2 ha within 30 m of a High 
Functioning valleyland, High Functioning wetland, or High 
Functioning woodland 

 
 
High Functioning 
A 
 
High Functioning 
A 
 
 
 
High Functioning 
B 
 
Supporting 
 
 
 
Supporting 

5. Lake Ontario 
shoreline 

5. Lake Ontario shoreline 
All areas within Lake Ontario shoreline defined by Lake 
Ontario Flood Hazard, Lake Ontario Erosion Hazard, and Lake 
Ontario Dynamic Beach Hazard 

 
High Functioning 

6. Significant 
wildlife habitat 

6. Significant wildlife habitat 
Northern and Southern zone: All habitat identified as 
significant wildlife habitat 

 
High Functioning 

7. Habitat of 7. Habitat of endangered species and threatened species  
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 Natural Heritage System criteria and thresholds Category 

endangered 
species and 
threatened 
species 

Northern and Southern zone: All habitat identified for 
protection as habitat of endangered species and threatened 
species 
 

High Functioning 

Buffers 

8. Buffers c 8. Buffers 
High Functioning valleylands: Crest of slope or meander belt - 
minimum 30 m plus evaluation 
 
High Functioning wetlands: Minimum 30 m plus evaluation 
 
High Functioning woodlands: Minimum 30 m plus evaluation 
 
High Functioning aquatic habitat (water bodies): Minimum 30 
m plus evaluation 
 
Supporting aquatic habitat (water bodies): minimum 30 m if it 
adjoins a High Functioning wetland plus evaluation 
 
Supporting wetlands: Minimum 10 m plus evaluation 
  
Supporting woodlands: Minimum 10 m plus evaluation 
 
Supporting aquatic habitat (water bodies): Minimum 10 m 
unless it adjoins a High Functioning wetland plus evaluation 
 
All other natural heritage features: To be evaluated 

n/a 

Natural heritage areas 

9. Centres for 
Biodiversity 

9. Centres for Biodiversity 
Landscapes with a concentration of natural heritage features, 
encompassing the top 5% of habitat patches by area within 
Northern and Southern zones, representative of the eight 
major watershed physiographic regions, an inland lake and an 
estuarine area, that collectively represent important ecological 
features and functions capable of supporting native 
biodiversity in the long term 

n/a 

a Criteria for the CRWNHS (CVC 2014). Due to start dates of this project, draft mapping CRWNHS (dated 2 

November 2012) was used as a starting point to create Conservation Authority NHS for Brampton. 
b Woodlands in the Natural Heritage System for Brampton include the ELC Categories of Cultural Savannah, Cultural 

Woodland, Plantation, Swamp and Forest Communities. Cultural Savannahs are Contributing woodlands in the 

watershed Natural Heritage System but are included in the woodlands defined for Brampton presented here given their 

contribution to overall treed cover in the urban landscape. 
c The Conservation Authority NHS for Brampton has only mapped the 30 m buffer. It is recommended that buffers on 

Supporting and other features would be evaluated at the site level. Urban areas are mapped in the buffers in the 

watershed NHS, but not in the Conservation Authority NHS for Brampton. 
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Appendix E: Land-use Classification 
 

Table D1. Land-use classifications in TRCA and CVC land use layers
 a
.  

Land-use 

Classification 

Land-use 

Type 

CVC Definition TRCA Definition
b
 

Natural Forest Coniferous forest, 

deciduous forest, mixed 

forest 

Coniferous, mixed, deciduous 

forest communities, 

plantations, treed-swamps 

*treed swamps were included 

here because of the challenge 

in consistent interpretation at 

a remote sensing level, and 

that forest and swamps 

provide many of the same 

functions for avifauna. 

Wetland Coniferous swamp, 

deciduous swamp, mixed 

swamp, marsh, bog/fen, 

thicket swamp 

Shallow marsh, meadow 

marsh, shallow aquatic 

ponds (where water is known 

to be less than 

2 m deep), thicket swamps 

and treed-swamps where 

known to exist from ground 

level surveys; meadow marsh 

often indistinguishable from 

drier meadows cannot always 

be mapped accurately unless 

known to exist 

Other Natural 

(CVC), or 

Beach/Bluff 

(TRCA) 

Open aquatic, open 

beach/bar, treed beach/bar, 

open rock barren, tallgrass 

prairie (no prairie has been 

digitized to community 

series level) 

Natural barren coastal 

habitats not corresponding to 

other habitat types, including 

natural beach, coastal dunes 

and bluffs 

Semi-natural 

or Cultural 

Successional 

(CVC) or 

Meadow 

(TRCA) 

Cultural savannah, cultural 

thicket, cultural meadow 

Old field habitat or cultural 

meadows, natural tallgrass 

prairie, sand barren and 

sometimes meadow marsh are 

included in this category 

Cultural Forest 

(CVC) or 

Successional 

(TRCA) 

Plantations and cultural 

woodlands 

Cultural woodlands and 

thickets. These are digitized 

separate from forest, but are 

included within the forest 

category for the evaluation of 

natural cover quality. 

Natural and 

Semi-natural 

Woodland 

(CVC)
c
 

Forest, treed swamps, 

plantation, cultural 

woodlands. Cultural 

savannah included in this 

category for Brampton 

NHS. 

NA – see Forest category 
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Urban Urban Includes transportation, 

urban residential, 

commercial/ industrial/ 

institutional and open space 

“Urban” areas are considered 

any part of the landscape that 

has been modified primarily 

for human use other than 

agriculture/forestry; includes 

residential, commercial, 

industrial land, roads. Also 

includes manicured areas 

such as cemeteries, golf 

courses, and parkland (due to 

intensity of management and 

potential negative impacts on 

natural areas). 

Agriculture Agriculture Includes inactive aggregate, 

intensive agriculture, non-

intensive agriculture and 

wet meadow 

 

 

Croplands, fruit tree 

plantations, and pastures 

(may also include golf 

courses and aggregate 

extraction pits within a rural 

matrix) 
a Community classifications (e.g. – Forest, Swamp, Plantation) based on Ecological Land Classification for Southern 

Ontario (Lee et al. 1998) 

bTRCA 2008 (Terrestrial Natural Heritage System Strategy) 
cAn additional woodland category was created for the development of the CVC NHS that includes all ELC 

communities with >25% canopy cover (Lee et al. 1998) 
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Appendix F: GIS Layers Utilized in Refinement Methodology 
 

Table E1. Layers for Natural Heritage System Harmonization 
  Data Layer Date Source 

Base Data for NHS 

refinement 

Credit River Watershed Draft Natural Heritage 

System (August 2012) 

2012 CVC 

Etobicoke-Mimico Refined Target Watershed 

Natural Heritage System 

2007 TRCA 

Humber Refined Target Watershed Natural Heritage 

System 

2006 TRCA 

Streams and Rivers 2012 CVC 

Streams and Rivers 2002 TRCA 

Roads 2012 CVC 

ELC Community Series and Land Use 2011 2012 CVC 

TRCA Land-use Layer 2007/08 TRCA 

Lakes and Ponds 2012 CVC 

Lakes and Ponds 2002 TRCA 

CVC Boundary 2011 CVC 

TRCA  Boundary (for 3 watersheds) Unknown TRCA 

Valleylands 2012 CVC 

Regulations Layer 2006 TRCA 

City of Brampton Boundary Provided 2013 City of Brampton 

Additional 

Components for 

Comparison, 

Screening Areas or 

Special 

Management Areas 

Brampton ELC Fieldwork 2011 2012 CVC 

TRCA Species of Conservation Concern 2011 TRCA 

CVC Species at Risk 2006 CVC 

TRCA Patch Ranks 2007/08 TRCA 

CVC Watershed Landscape Scale Analysis 2010 CVC 

Areas of Natural and Scientific Interest 2011 CVC 

Environmentally Significant Areas 2012 CVC 

Provincially Significant Wetlands 2012 CVC 

Areas of Natural and Scientific Interest 2012 TRCA 

Environmentally Significant Areas 1994 TRCA 

Provincially Significant Wetlands 2012 TRCA 

Greenbelt Designation  2005 CVC 

Region of Peel Greenland System (Received Feb. 4
th

 

2013, Approved but not adopted) 

2013 Region of Peel 

Groundwater Recharge 2006 TRCA 

Groundwater Recharge  CVC 

BUILT Stormwater Management Pond features Jan 2014 City of Brampton 

Historical Community of Huttonville (as per 

qualified opinion of City of Brampton Planning staff) 

Provided 2014 City of Brampton 

Churchville Heritage Conservation District 

(Designated Hertiage Resources under Part IV of the 

Ontario Heritage Act) 

Provided 2014 City of Brampton 

Official Plan Schedule D 2006 City of Brampton 
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Table E1 (continued). Layers for Natural Heritage System Harmonization 
Block Plans and 

Secondary Plans 

City of Brampton Land Use Layer Provided 2012 City of Brampton 

Mount Pleasant Secondary Plan Provided 2012 City of Brampton 

Countryside Villages Employment Lands East 

Subdivision (Area 48 a – east) 

Provided 2012 City of Brampton 

Draft Block Plan 40-3 Provided 2012 City of Brampton 

Countryside Villages Draft Block Plan 48-1 Provided 2012 City of Brampton 

Vales of Humber Secondary Plan (Area 50) Provided 2012 TRCA 

Heart Lake East Block 4  Provided 2012 TRCA 

Aerial photograph for 

refinement 

2011 Aerial Photography 2012 CVC 

 


