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1.0 Introduction 
In November of 2006, CVC and the City of Mississauga identified the need for restoration 

efforts in the Cooksville Creek Watershed. In March of 2007, the Region of Peel approved 

funding for CVC, in partnership with the City of Mississauga, to initiate watershed studies for 

Cooksville Creek with the goal of identifying restoration and retrofit opportunities to achieve 

the goals of the Credit River Water Management Strategy (CRWMS) Update.  

The Cooksville Creek Subwatershed Study can be divided in to the following four (4) phases: 

Phase 1 – Cooksville Watershed Characterization Report and Executive Summary,  
Phase 2- Restoration Alternatives: prioritized list of and evaluation criteria;  
Phase 3- Implementation 
Phase 4 – Long Term Monitoring 

 

The Characterization Report is the milestone of Phase 1 of the overall Cooksville Creek 

watershed study process. The Characterization Report integrated the findings of various 

disciplines (Figure 1.1) regarding the existing environmental conditions in the watershed 

including: 

 Hydrogeology; 

 Hydrology and Hydraulic;  

 Groundwater; 

 Fluvial Geomorphology; 

 Water Quality; 

 Terrestrial Habitat; 

 Aquatic Habitat (Benthics, Fisheries etc); and 

 Stewardship. 

 

In addition, the characterization report reviewed pollution prevention and urban restoration 

opportunities which could be applied across the watershed.  
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Figure 1.1 Environmental Considerations Studied in the Cooksville Watershed 

Characterization Report 

 

The following report is an executive summary of the Cooksville Creek Watershed 

Characterization Report (CVC, 2010). The overall scope of this executive summary is to recap 

the findings of various disciplines regarding the existing conditions of the Cooksville Creek 

watershed and to integrate these disciplines within the broader Credit River watershed 

management objectives, and to develop a group of potential pollution prevention, restoration 

and retrofit opportunities across the watershed. This executive summary report consists of the 

following four (4) sections:  

1. Introduction –General overview of goals and objective, scope and overall context;  

2. State of the Resources – Summarizes the findings for the various disciplines listed 

above; 
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3. Potential alternatives – Techniques are examined based on opportunities & constraints  

4. Next Steps  - Describes subsequent actions and deliverables for Phase II and III of the 

Cooksville Creek Watershed Study  

It should be emphasized that this report does not cover all the details concerning policy 

background, methodologies, sampling protocols, and restoration techniques. For further 

information on the latter, the reader is referred to Cooksville Creek Watershed Characterization 

Report (CVC, 2010) and the Credit River Water Management Strategy Update (CRWMSU) (CVC, 

2007).  

1.1 Purpose of the Cooksville Creek Watershed Study 

 
The Cooksville Creek Subwatershed Study documents will help inform decision makers in the 

planning for future intensification and restoration efforts within the Cooksville Creek 

Watershed. The watershed plan will recommend how water resources and related watershed 

features and ecological functions should be protected and enhanced to coincide with existing 

and changing land uses. 

The watershed plan will establish constraints, opportunities and approaches for input 

into land use planning decisions. The study will provide information necessary for municipal 

planning decisions, and outline the requirements for intensification redevelopment and infill 

proposals. The study will also provide information to landowners on private stewardship 

programs for the management of the natural resources for all stakeholders within an existing 

urbanized watershed. The study will also identify restoration opportunities across the 

watershed that meets the goals, objectives and recommendations of the CRWMSU. Specific 

goals and objectives for the watershed plan will be developed through the study. Lessons 

learned through the Cooksville Creek Watershed process will be applied to further restoration 

projects within the Credit River Watershed. 

1.2 Purpose of the Cooksville Creek Watershed Characterization Report 

The purpose of the Cooksville Creek Watershed Characterization Report is to: 

 To establish the form, function and linkages of the urban environmental resources as well 
as to identify restoration opportunities across the watershed. 

 To develop of a comprehensive understanding of existing urban conditions 

 To identify potential restoration opportunities. 

 To develop goals and objectives that are relevant to the watershed 
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1.3 Goals and Objectives of the Executive Summary 

In 2003, Credit Valley Conservation (CVC) initiated an update to the CRWMS, in keeping with the 

principles of Adaptive Environmental Management (AEM). As an integral part of the Credit River 

Watershed, the Cooksville Creek Watershed follows the goals and objectives of the Credit River 

Water Management Strategy Update (CRWMSU). These objectives pertain to Communications 

and Education of Water Quantity, Water Quality, Natural Communities and Social Values. This 

report focuses on the environmental component of the CRWMSU objectives (i.e. Water 

Quantity, Water Quality, and Natural Communities) (Table 1.1). The remaining objectives will 

be integrated within the forthcoming reports (i.e. Phase II and Phase III Reports) and will be 

incorporated into the evaluation and prioritization processes. The executive summary 

integrates the CRWMSU objectives with the disciplines studied in the characterization report 

and addresses key issues in each discipline.  Moreover, the executive summary list pollution 

prevention and restoration opportunities pertaining to these objectives. 

The executive summary integrates the CRWMSU objectives with the disciplines studied 

in the characterization report and addresses key issues in each discipline. The summary will 

develop a comprehensive understanding of existing urban conditions by assessing the 

resources associated with the watershed by study discipline (i.e., hydrology/hydraulics, 

restoration, impact monitoring, hydrogeology, water quality, stream morphology, aquatics, and 

terrestrial). Background issues are assessed within each discipline and then across disciplines to 

establish linkages of environmental resources, as well as to identify restoration opportunities 

across the watershed. The potential restoration opportunities will be compiled and their 

relevance to the goals of the Credit River Water Management Strategy Update (CRWMSU) will 

be highlighted.  
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Table 1.1 The Credit River Water Management Strategy (CRWMSU) Objectives 

CRWMSU Objective Description 

1. Water Quantity 

 Water balance Preserve and re-establish the natural hydrologic cycle 

 Stream processes 
Maintain, enhance or restore natural stream processes to 
achieve a balance of flow and sediment transport 

 Erosion reduction 
Manage streamflow to reduce erosion impacts on habitats 
and property 

 Flooding Minimize risk to human life and property due to flooding 

 Groundwater 
Maintain groundwater levels to sustain watershed functions, 
human uses and climate change 

 Baseflow 
Maintain groundwater levels to sustain watershed functions, 
human uses and climate change 

2. Water Quality 

 Surface water and sediment 
quality 

Maintain or enhance water and sediment quality to achieve 
ecological integrity 

 Drinking water quality Protecting drinking water sources 

 Groundwater quality Protect groundwater quality to support watershed functions 

 Pollution prevention Reduce toxics through pollution prevention 

3.  Natural Communities 

 Terrestrial and aquatic 
habitat 

- Protect, restore or enhance the integrity of the watershed 
ecosystem, through an integrated networks of natural areas, 
habitats and connecting links. 
- Protect, restore or enhance native terrestrial and aquatic 
plan an animal species, community diversity and productivity. 
- Promote integrated resource management of the aquatic 
and terrestrial systems and areas within the watershed for 
plan, animal and human uses. 

 

1.4 Study area 

The Cooksville Creek watershed is located within the City of Mississauga, east of the Credit 

River, that drains an area of approximately 33.9 Km2 (3,390 ha) outletting to Lake Ontario 

(Figure 1.2). The climate of the Cooksville Watershed can be characterized as moderately cool 

with an average annual temperature of about 7.5°C and an average annual precipitation of 

about 793mm. The total water equivalent of mean annual snow represents approximately 

115mm. 
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Figure 1.2 The Cooksville Creek Watershed 
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1.4.1 Social and Land Use Characterization 

Written Archaeological evidence suggests that Native peoples had been attracted to the 

Cooksville Creek watershed and greater Credit River valley for thousands of years. Iroquoian 

and Algonquian and later Ojibiway inhabited the area as rivers, creeks, forested areas and Lake 

Ontario provided ample opportunities for fishing and hunting. 

 

European settlement of the Cooksville Creek watershed and greater Credit River 

watershed began with the first and second purchases of the Mississauga tract by the British 

government (an area extending from Burlington to the Etobicoke River) in 1805 (Figure 1.3). 

Several small villages and residential areas were established in the 19th century to support the 

surrounding farms with supplies, communication, trade and processing capabilities.    Within 

the Cooksville Creek watershed were several villages, hamlets and residential districts.  

Lakeview, Mineola, Cooksville, and Dixie are only a few areas found within the Cooksville 

watershed. 

 

After World War II, agricultural lands that had previously characterized the Cooksville 

Creek watershed, gave way gradually to residential, commercial and industrial development.  

The rise of the automobile, improvements of roads and creation of the highway system allowed 

people to live further away from city centers like Toronto where they worked. Soon the villages 

of Cooksville and Dixie gave way to the development of the City of Mississauga.  The increased 

development of the Cooksville Creek watershed led to major modifications to the Cooksville 

creek watercourse.  

 

1.4.2 Land Use 

The watershed is under significant pressure from urban development. The land use distribution 

in the watershed is approximately 60% residential, 34% industrial/commercial and 6% open 

space (Figure 1.4).  
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Figure 1.3 Age of Development Map for the Cooksville Creek Watershed  (Hurontario St. and 

QEW Intersection as an example) 
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Figure 1.4 Land Use Types 
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2.0 State of the Resources 
Urban development alters many environmental features and functions pertaining to water 

quantity, water quality, and natural communities. These functions and features include: 

 Hydrology and Water Quantity: The alteration of the natural hydrological cycle as a 

result of urbanization (i.e. increasing impervious cover) is manifested by significant 

changes in the proportion of precipitation that infiltrates into the ground, evaporates 

back into the atmosphere and enters drainage features as surface runoff.  In particular, 

for a given storm event, the total volume of stormwater runoff reaching a stream 

increases 3 to 5 fold compared to rural or forested watersheds, accompanied with an 

increase in magnitude and duration of peak runoff. Implications of these impacts 

include flooding issues, property and infrastructure damage, and modifications in 

stream morphology due to excessive erosion and/or sedimentation. 

 Water quality: As the runoff moves on impervious areas, it picks up and carries away 

natural and human-made pollutants, finally depositing them into lakes, rivers, wetlands, 

and ground waters.  Urban stormwater runoff can include elevated levels of suspended 

solids, bacteria and nutrients from livestock, pet wastes and faulty septic systems, 

excess fertilizers, herbicides and insecticides from agricultural lands and residential 

areas, oil, grease and toxic chemicals and sodium and Chloride from road salt. 

 Natural Communities: urban development can have drastic impacts on terrestrial and 

aquatic habitat. Impacts include the fragmentation of ecological communities, lack of 

riparian vegetation along stream corridors, and loss of wildlife and fisheries.  

This executive summary summarizes the findings of the Cooksville Creek Watershed 

Characterization Report (CVC, 2010) based on the abovementioned environmental features and 

functions. The individual disciplines have been grouped according to the boarder CRWMSU 

objectives (Figure 2.1) of Surface Water, Groundwater, and Stream Geomorphology (Water 

Quantity Objective); Surface water and Groundwater Quality (Water Quality Objective); and 

Terrestrial and Aquatic Habitat (Natural Communities Objective). Key issues in the watershed 

are described with focus on relevance to CRWMSU objectives (with focus on the environmental 

component) and location in the watershed (e.g. flooding issues in middle and lower parts of the 

watershed).  
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Figure 2.1 Integration of CRWMSU Objectives with individual disciplines 

Objectives pertaining to social and educational objectives such as promoting the need for 

environmental stewardship are an integral part of CRWMSU objectives, and they will be 

addressed throughout the phases of the Cooksville watershed study, especially phases II and III.  

2.1 Impact Monitoring Program 

The purpose of the Impact Monitoring Program is to establish cause and effect relationships in 

a deteriorated system by assessing the impacts of various land use and management practices 

on the health of the watershed. The program will ultimately be used as a model to provide 

input into proposed changes in land use and watershed management in the Cooksville Creek 

watershed. The Impact Monitoring Program will also facilitate the gathering of baseline data in 

areas where restoration activities are expected to occur in order to determine the impacts on 

the receiving watercourse. The impact monitoring program was facilitated using a group of 

monitoring stations across the Cooksville Creek watershed (Figure 2.2).  
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Figure 2.2 Monitoring Stations in the Cooksville Creek Watershed 



Executive Summary  
Cooksville Creek Watershed Study and Impact Monitoring Characterization Report (Phase 1)  
Credit Valley Conservation (CVC) 
 

 
Aquafor Beech Ltd.  
Reference No. 64990 

2.2 Water Quantity: Surface Water System 

2.2.1 Hydrology 

Hydrology is the scientific study that deals with the waters of the earth, especially with relation 

to the effects of precipitation and evaporation upon the occurrence and character of water in 

streams, lakes, and on or below the land surface. The continuous movement of water on, above 

and below the surface of the earth is known as the Hydrologic Cycle. 

The urbanization of the Cooksville Creek watershed (about 90% of the watershed area is 

under residential and industrial/commercial land use) has altered the natural hydrological cycle 

within the watershed and negatively affected the hydrology of Cooksville Creek. The impact 

monitoring program, which used a group of rain gauges and streamflow startions (Figure 2.2), 

revealed that the alteration is primarily manifested by a rapid response to rain events that is 

typical of an urbanized watershed. Hydrological parameters that represent this rapid response 

include: 

 Time from the peak rain to the peak flow can be as little as 15 minutes. 

 The difference between low flows and maximum flows is extremely high and can reach 

several orders of magnitude greater than low flows. 

2.2.2 Existing Drainage System  

There are three types of drainage systems in the Cooksville Creek watershed (Figure 2.3). These 

are: Minor Drainage System such as storm sewers, ditches and swales (Figure 2.3a), Major 

Drainage System such as the Cooksville Creek and related overland flow paths (Figure 2.3b), 

and Stormwater Management (SWM) facilities such as wet ponds, dry ponds and wetlands 

(Figure2.3c). 

http://www.everythingbio.com/glos/definition.php?ID=529
http://en.wikipedia.org/wiki/Earth
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a

b

ca

 

Figure 2.3 Examples of drainage systems in the Cooksville Creek watershed 

 
Flooding and drainage issues exist within the watershed in areas where development has 

reduced channel conveyance and restricted floodplain capacity, and as a result caused 

backwaters to flood upstream reaches.  

Traditionally, drainage infrastructure in the Cooksville Creek watershed was designed to 

quickly and efficiently remove flows to safely control and convey stormwater without flooding 

effects. As the impacts of improper management of stormwater runoff became more evident, 

stormwater management facilities such as detention basins were constructed to store the 

stormwater runoff and slowly release it to the receiving waterways. Figure 2.3c shows a 

Stormwater management facility in the headwaters of Cooksville Creek East Tributary. The 

facility was constructed to provide water quantity and quality control to the flows from the 

median and northeast bound lanes of Highway 403 between Cawthra Road South and Central 

Parkway Boulevard. The facility controls and releases flows at pre-development levels for the 2 
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year through 100 year storm events. The active storage volume provided within the pond is 

2,031 m3, which control flows from a tributary area of 24.0 ha.  

Traditional stormwater management systems, including storm sewers and detention 

ponds fail to effectively address flooding and other environmental issues. Potential stormwater 

management alternatives including source control (measures on private property), conveyance 

control (measures within road right of ways) together with traditional end of pipe measures 

(dry ponds, wet ponds, wetland and subsurface facilities) applied sequentially can replace 

traditional measures.  

Potential stormwater management alternatives should be addressed within the 

Cooksville Creek watershed. These alternatives can have many objectives (e.g. CRWMSU 

objectives) such as flooding control, water quality, water balance, stream processes, and 

terrestrial and aquatic habitat. The application of these alternatives can provide restoration and 

pollution prevention opportunities across the watershed. 

2.2.3 Floodplain mapping 

The Regulatory Storm for the Cooksville Creek watershed is the Regional (Hazel) Storm except 

upstream of Highway 10 on the east branch where the 100 year storm governs.  The Regulatory 

Floodplain along Cooksville Creek occupies a total area of approximately 150 ha and ranges in 

width from 20 to 300m. The Regulatory floodplain above Burnamthorpe Road East is narrow in 

comparison to the floodplain below Dundas Street (Figure 2.4). 

Several spill zones are located along Cooksville Creek. Along Cooksville Creek, there are six spill 

zones at CNR, Queen Elizabeth Way, Kirwin avenue, Hurontario Street, Highway 403, and 

Rathburn Road East (East Branch). 
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Figure 2.4 Coosksville Creek Regulatory Floodplain  
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 The majority of the lands within the Cooksville Creek Watershed were 

developed without the benefits of stormwater management in terms of 

quantity and quality. 

 Many buildings across the watershed could potentially be flooded. Most of 

the inundation occurs in the middle and lower areas of the watershed (Figure 

2.4). Inundation affects approximately 309 buildings for the Regulatory Flood 

and approximately 154 for the 100 year flood. In terms of location within the 

watershed, these buildings are classified as follows: 

o From CNR to the QEW, approximately 115 buildings could potentially 

be flooded for the regulatory storm.  

o From QEW to King Street East, 103 buildings could potentially be 

flooded, and  

o From the CPR to Central Parkway East, 32 buildings could potentially 

be flooded.   

 Mitigation measures such as enlargement of road/railway crossings, channel 

enlargement, flood proofing and stormwater management alternatives 

should be implemented to reduce potential flood damages.  

 

 

2.2.4 Key issues 
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2.3 Water Quantity: Groundwater System 

Hydrogeology is composed of two components: geology and groundwater. Geological materials 

make up the solid medium – its physical (mechanical and hydraulic) and chemical properties, 

and its structures (sedimentological and tectonic) act together to control the storage, 

movement and chemical evolution of groundwater. Groundwater interacts with surface water 

through recharge and discharge. Recharge occurs potentially in any location where 

groundwater levels are under groundwater surface; discharge occurs potentially anywhere the 

groundwater levels intersect groundwater surface. 

2.3.1 Physiography  

Groundwater regime in the Cooksville Creek watershed is divided into three parts: upper 

watershed, middle watershed, and lower watershed. The Eglinton Ave. W and Dundas St. act as 

two boundaries dividing the watershed into upper, middle and lower watershed (Figure 2.5). 

Geological characteristics are illustrated in Table 2.1 

2.3.2 Groundwater Recharge  
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Recharge of 

groundwater has been 

affected dramatically 

by urbanization since 

urban development 

alters the natural 

hydrological cycle as a 

result of clearing of 

vegetation and paving 

of the ground surface 

(i.e. increasing 

impervious cover).  

Recharge rates across 

the watershed are presented in Table 2.1 

 

Comparing with recharge in unurbanized areas, the recharge in the Cooksville Creek watershed 

has following characteristics: 

 

 The total amount of recharge is reduced greatly by pavement, buildings and 
anthropogenic consolidation of soils as a result of urbanization;  
 

 The geographical distribution of recharge becomes more uneven since recharge is 
reduced almost to zero for most of paved and built-up areas; 
 

 The recharge occurs mainly on public areas – parks and corridors (transportation, 
utilities, and creeks), natural areas, conservation areas; and  
 

 The lawns of residences and industrial parks also account for substantial area that 
receives recharge from precipitation and irrigation.  

 

Table 2.1 Physiography and Recharge in the Cooksville Creek Watershed 

Watershed 
component 

Geological characteristics Recharge rate 

Upper watershed 
Till plain underlain by continuous 
Halton Till 

Moderate 
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Middle watershed Till plain and shale plain Low 

Lower watershed 
Iroquois Sand Plain with a few patches 
of outcropped bedrock and Halton Till 

High 

 

 

2.3.3 Groundwater Discharge  

Total discharge of groundwater in the Cooksville Creek watershed is about 87 L/S, over 85% of 

which is contributed by middle and upper watershed. The large contribution by middle and 

upper watershed may be due to the upgradient of deep groundwater and the passive 

dewatering in headwater area of east tributary.  
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Figure 2.5 Hydrogeological zoning of the Cooksville Creek Watershed
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 Urbanization across the Cooksville creek watershed has changed the natural 

hydrological system of the watershed as follows: 

1. Pavement, build-up and compaction decreased recharge 

2. Grading, earth moving, and filling altered micro-landforms and the 

configuration and properties of geological units 

3. Diversion of creeks increased the offset between groundwater divide and 

surface water divide. 

4. Stream channelization such as concrete lining decreases discharge of 

groundwater into streams and recharge of stream flow into ground, and 

weakens the hydraulic connection of groundwater and surface water. 

5. More characterization is needed to understand the impact of urban 

development on hydrological processes (e.g. infiltration, baseflow) and 

flow pathways between Cooksville Creek and developed areas in the 

watershed. 

 More characterization is needed to understand the impact of urban 

development on hydrological processes (e.g. infiltration, baseflow) and flow 

pathways between Cooksville Creek and developed areas in the watershed. 

 

 

2.3.4 Key issues 
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2.4 Water Quantity: Stream Geomorphology 

Fluvial geomorphology is the study of valley and channel landform development as influenced 

by moving water such as rivers and streams. The Impact Monitoring Program of the Cooksville 

Creek watershed characterization report focused on channel processes and dynamics in order 

to evaluate changes in channel physical properties including channel gradient, substrate and 

stream bank stability. 

2.4.1 Channel history and existing conditions 

Historical records of Cooksville Creek indicate that, prior to extensive urbanization and 

development, the creek exhibited a more meandering form associated with a channel in 

unconsolidated material and a more gradual slope. The drainage density (ratio of stream length 

to drainage area) of the basin in the 1950’s was substantially higher than present, as the main 

channel benefited from numerous contributing tributaries; granted many of these tributaries 

has been modified due to agricultural practices.  

Cooksville Creek in its present-day form is channelized over most of its length (92%) (Table 2.2) 

through a variety of methods and materials, including gabion baskets, concrete, rip-rap, 

armourstone and grass lining (Figure 2.6). The removal of low-order tributaries over time has 

http://www.fgmorph.com/showglossary.php#Valley
http://www.fgmorph.com/showglossary.php#Stream
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resulted in a simplistic drainage network comprised essentially of two, first-order upstream 

branches and a second-order main channel. 

Table 2.2 Summary of Channel Lining Materials 

Channel Lining Material  Watercourse Length % of Total Length 

Gabion Baskets  3.5 km 24 % 

Concrete  1.7 km 11 % 

Natural (eroded) 1.2 km 8 % 

Armourstone 2.4 16 % 

Grass – Trapezoidal  6.4 41 % 

Total  14.9 km 100 % 

 

 

Figure 2.6 Examples of channelization of Cooksville Creek: Concrete channel bed with gabion 
basket on side slopes on the left side and side slopes with armour stone on the right side.   

2.4.2 Reach Characterization and Channel Processes  

The prevailing geomorphic condition of Cooksville Creek can be summarized as a watercourse 

that is actively adjusting in the form of widening and degradation (incision). These two 

processes have combined to create an over-sized cross-section which was necessitated by the 

need to accommodate urbanized peak flow events but, for most of the year, supports minimal 

baseflows. The two primary modes of channel adjustment have also resulted in the extensive 

failure of bank and bed protection throughout the creek due to undermining and outflanking 

(Figures 2.7 and 2.8).  
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Figure 2.7 Channel downcutting and widening at Cooksville Creek  

Figure 

2.8 Bank erosion at Cooksville Creek 

 

2.4.3 Key issues 
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 Existing and historic land use practices and channel modifications within the 

Cooksville Creek watershed have combined to create a watercourse that is  

not stable in the long term. Fluvial geomorphic issues observed along 

Cooksville Creek are manifested in the following: 

o Downward erosion of the channel into the underlying shale bedrock 

o Channelization of Cooksville Creek has resulted in a loss of the 

historical meander pattern and associated pools and riffles  

o Extensive failure of bank and bed protection 
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2.5 Natural Communities: Terrestrial  

Terrestrial features provide ecological functions or services such as flood control, drinkable 

water, breathable air, a moderate climate, lands and waters for recreation or education, 

pollination of crops or plants, and natural pest control.The terrestrial system of the Cooksville 

Creek watershed has been analyzed at three distinct ecological scales: species, community, and 

landscape (Figure 2.9). The system is presented in a format that builds from the micro scale 

(species level) to the macro scale (landscape level) noting the interactions and spatial 

configuration among various components.  

 

 

Ecosystems

Landscape

Species

 

Figure 2.9. Ecological Scales Used in the Study 
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2.5.1 Species in the Watershed 

Species are the basic building 

blocks of ecological communities. 

Each species has a specific set of 

resource and habitat needs, 

which, in combination with other 

species and abiotic resources, 

form ecological communities. 

Preserving species and biodiversity 

is important for overall ecosystem 

health and the preservation of 

ecological goods and services. 

The most comprehensive survey 

of plants and animals in the 

Cooksville Creek watershed occurs as part of the Mississauga Natural Areas Survey (NAS). 

Compared to other areas in the Credit River watershed, these areas have had relatively good 

botanical coverage since the NAS began surveying in 1996. Additional site level floral and faunal 

reconnaissance was conducted by the CVC as part of the watershed study. 

Based on the review of existing records, a total of 594 plant species have been recorded for the 

area (see Table 2.3): 3 species of aquatic plants; 18 ferns; 50 grasses; 297 herbs; 12 other (fern 

allies and mosses); 101 shrubs; 34 sedges; 64 trees and 14 vines. These numbers include both 

current and historical records. Highest flora species diversities were observed at Cawthra 

Woods (NAS site LV7) with 333 species, Richard Jones Park (NAS site CV12) with 227 species, 

and at Britannia Woods (NAS site HO9) with 228 species.  

Records of wildlife within the Cooksville Creek watershed are limited, and have often 
been gathered incidentally rather than by directed surveys. Based on a review of the existing 
records, 118 species of wildlife have currently or historically have used the Cooksville Creek 
watershed for a part of their life cycle: 5 species of amphibians; 95 birds; 1 fish; 13 mammals; 1 
crayfish; and 3 reptiles.  Highest fauna species diversities were observed at Cawthra Woods 
(NAS site LV7) with 80 species, NAS site MI1 with 57, Britannia Woods (NAS site HO9) with 31 
species, and at NAS site HO3 with 32 species. 

 

Table 2.3 Species in the Cooksville Creek watershed 
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Flora Fauna 

Total 
Native   

(Non-native) 
Of Conservation 

Concern* 
Total 

Native     
(Non-native) 

Of Conservation 
Concern* 

594 408 (186) 175 118 111 (7) 80 

*Species of Conservation Concern:  For this report, they are defined as species officially 

designated as ‘special concern’, ‘threatened’ or ‘endangered’ in Canada (COSEWIC, 2008) or 

Ontario (OMNR, 2008), any 

species with a sub-national 

(provincial) rarity rank 

between S1 and S3 or S3S4 

assigned by the Ontario 

Natural Heritage 

Information Centre (NHIC, 

2008).  

2.5.2 Ecological 

Communities 

The ecological communities 

of the Cooksville Creek 

watershed were mapped 

primarily using the 

Ecological Land Classification 

(ELC) System for Southern 

Ontario. As shown in Table 

2.4, Ecological communities 

were separated into distinct 

types: Forest, Wetland, 

Successional, Aquatic, and 

Urban. Figure 2.10 shows 

the location of these 

ecological communities. 

Natural land uses cover only 

9.6% of the Cooksville Creek 

watershed (see Table 2.3). Where natural habitat occurs today it is highly fragmented and only 

a small remnant of pre-settlement conditions. Urbanisation, intensification and increased 

Upper Watershed 
(Britannia Woods)

Middle Watershed 
(South of 403)

Lower Watershed 
(Camilla Park)
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human use continue to put pressure on these remaining natural habitats. Forest habitat exists 

is often small in size, fragmented and isolated from one another. Interior forest conditions do 

not appear to be frequent in the study area, and forest fragments across the watershed appear 

to be impacted by trails, human disturbance, and encroachment. Present mapping indicates 

that wetland ecosystems amount to less than 1% of the study area. Wetlands provide 

important ecological goods and services on many levels and support the health of the entire 

watershed.  

Successional communities reflect the stage of natural succession from field (i.e., cultural 

meadow) to sparse forest (i.e., cultural woodland). These communities are important sources of 

food and shelter for wildlife. The most dominant type of successional community is the cultural 

meadow, generally reflective of passive landuses (i.e.: highway rights-of-way), sites being left 

fallow after agriculture or during the urban development process (as is the case in many 

commercial/industrial/employment zones). 

Opportunities to enhance and improve the ecological features of this highly urbanised 

watershed should focus not only on existing natural habitats but also on the entire urban forest 

and the possibilities presented for ecological restoration in manicured open spaces.  

 

Table 2.4 Ecological communities in the Cooksville Creek Watershed 

Ecological community Coverage in hectares (% of watershed) 

Natural Forest 79.1 (2.2) 

Wetland 6.8 (0.2) 

Successional  244.1 (7.2) 

Aquatic 0.5 (0.02) 
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Figure 2.10 Ecological Communities in the Cooksville Creek Watershed 
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2.5.3 Landscape Scale Analysis (LSA) 

Landscape level analysis combines local site information with an analysis of landscape metrics. 

It goes beyond thinking about species or habitat (ecosystem) specific characteristics by 

examining their configuration, connectivity and importance at a broader scale in order to 

develop tools to enhance and restore biodiversity and strengthen ecosystem function.   This 

section reports on CVC’s Landscape Scale Analysis initiatives at a variety of scales from the 

Credit River watershed, the City of Mississauga, and the Cooksville Creek Watershed. It also 

reports on known habitats that have been recognized as important at the city, watershed or 

provincial scale – namely: City of Mississauga Natural Area Survey Sites, Environmentally 

Significant Areas, Areas of Natural and Scientific Interest, Provincially Significant Wetlands, 

Significant Woodlands and Significant Wildlife Habitat.  Connecting (and potentially connecting) 

these habitat are a series of corridors and linkages which improve the ability of the majority of 

species to disperse, feed, reproduce and migrate. In the Cooksville Creek watershed, these 

corridors include the Lake Ontario Shoreline, Cooksville Creek and Highways 403 and 410. 

LSAs help to identify a Natural Heritage System which can be used as a tool by municipalities to 

examine opportunities for enhancement of their existing Natural Heritage Systems via policy, 

securement, 
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 Natural Heritage System in the Cooksville Creek watershed is not functioning 
properly. 

 The watershed is dominated by urban land uses and has very little natural 
area remaining (9.6%).  

 The percentages of forest (2.2%) and wetland habitat (0.2%) fall short of 
Environment Canada Habitat Guidelines which stress that a minimum of 30% 
forest coverage within a watershed is required in order to maintain forest 
interior species and area sensitive species, and that each watershed have 
greater than 10% of it’s land in wetland habitat (or 6% of any subwatershed).  

 A variety of terrestrial habitats exist in the watershed but they are highly 
fragmented. 

 Urbanization and human disturbance exert pressures on remaining natural 
habitats and existing wildlife populations.   
 

2.5.4 Key issues 
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2.6 Natural Communities: Aquatic  

2.6.1 Benthic Macroinvertebrates 

Benthic macroinvertebrates are aquatic insects and other related organisms that live on the 

stream bottom. Because their taxa have varying levels of tolerance to disturbance, benthic 

macroinvertebrates are commonly used as bioindicators of water quality. A change in the 

benthic community may also act as an early warning sign for a change in the fish community. 

Benthic invertebrate sampling within Cooksville Creek has revealed at least some level 

of degradation throughout the watershed.  Three stations (CA-1, CO-3 and CO-13) demonstrate 

a more highly impacted benthic community as evidenced by their low diversity and dominance 

of pollution-tolerant organisms.  All other stations indicate moderate impairment based on the 

various indices of benthic community composition.  The results suggest that poor water quality 

in combination with degraded habitat quality, particularly at key locations, are the primary 

contributors to the impaired state of the benthic community within Cooksville Creek 

2.6.2 Fish            

In general, most of the watershed is not inhabited by fish. No reaches upstream of the QEW 

contained fish. Sampling at the mouth had the most species, including a mix of lake and river 

species. The presence of fish barriers (Figure 2.11) seems to be the most limiting factor  

affecting  fish distribution. Fairly natural 

sections in some areas report crayfish, however 

may indicate good potential for restoring fish 

populations throughout most of Cooksville 

Creek.  

2.6.2.1 Fish Community Classification 

Fish communities were classified according to 

preferred thermal regimes (cold, cool , warm); 

other habitat factors also play an important 

role. These other factors may be correlated with 

temperature including dissolved oxygen, 

nutrient status, turbidity and siltation. The fish 

communities of Cooksville Creek are described 

in Table 2.5. 
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Table 2.5 Fish Classification in Cooksville Creek 

Fish Community 
Location in the 

Watershed 
Typical Species within Cooksville Creek 

Coldwater Lower watershed Migratory Rainbow and brown trout 

Coolwater Lower watershed 
Indicator species such as northern redbelly 

dace and rainbow darter 

Warmwater Lower watershed Longnose dace, creek chub, white suckers 

Lacustrine / Lake 
Ontario 

Lower watershed Lake chub and Emerald shiner 

No Fish 
Middle and Upper 

Watershed 
Brook stickleback, blacknose dace, fathead 

minnow 
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  Figure 2.11 Location of Fish Barriers 
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2.6.2.2 Fish Habitats 

Fish species and abundance are determined by a variety of habitat factors. Physical habitat is 

described by valley confinement and gradient, which determines width/depth and pool/riffle 

ratios and meander pattern. Other habitat features affecting fish communities are riparian 

vegetative conditions, instream woody debris, aquatic plants and substrate composition. The 

water quality components most related to fish include nutrients, suspended solids, 

temperature, dissolved oxygen and toxins. Natural and physical barriers also directly affect the 

distribution of fish species. Table 2.6 describes some of the physical habitat features in 

Cooksville Creek. 

Table 2.6 Physical habitats at Cooksville Creek 
 

Physical habitat Dominant features and observations 

Valley confinement and 
gradient 

Moderate to high gradient Rosgen B and C channels that have 
experienced excess erosion and confinement. Pool/Riffle ratio is 
20:80 

Water velocity 
Several reaches exhibit high velocities, particularly those that 
have exposed shale bedrock and generated deep pools. 

Substrate 
Lack of fines in lower reaches which limits wetland type habitat 
needed by some species 

Aquatic plants 
Pool habitats are commonly colonized and stabilized with plants 
providing habitat for many fish species (e.g. stickleback) 

Riparian vegetation 
Good continuous treed corridor along lower Cooksville creek. 
Private landscaping/dumping is an issue 

Water quality 
Peak temperatures (> 26°C) stress warm water fisheries. Other 
issues include  nutrient enrichment and suspended solids 

Instream barriers Primary factor limiting fish upstream of Atwater Boulevard. 
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Benthic Macroinvertebrates 

 Three sites are obviously impaired; Cawthra Cr and two Cooksville Creek sites, 

1 in the lower watershed and one in the upper watershed  

 Absence of stoneflies, mayflies and caddisflies; dominated by worms, sow 

bugs, and midges 

 Other Cooksville Creek sites show moderate impairment 

Fish 

 Total fish abundance visibly decreases up stream with the cumulative effects 

of the various barriers 

 Integrating disciplines such as geomorphology, hydrology, hydrogeology, and 

water quality is needed to interpret and accurately characterize fish habitat. 

General Issues 

 Unstable flows (high storm flows and low baseflow) impact habitat, ultimately 

limiting fish survival. 

 Poor water quality due to unmanaged stormwater, salt, water temperatures 

and nutrients. 

 

2.6.3 Key Issues  
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2.7 Water Quality    

2.7.1 Surface water quality 

Figure 2.12 shows an example of water quality issues in the Cooksville Creek watershed. 

Parameters of Concern (POCs) were identified on a watershed scale as indicators of water 

quality for the Cooksville Creek watershed. These POCs were identified for both surface water 

(instream) and stream sediments. There were 8 sites selected across the Cooksville Creek 

watershed for water quality assessment based on the specific features of their drainage area 

(See Figure 2.2). Table 2.7 shows the results of the study under dry and wet weather conditions. 

Dry weather condition is when the flows are low and the assimilative capacity of the creek is at 

its minimum; and wet weather condition is to capture a storm event when the pollutant loads 

are high. 
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Figure 2.12 Water quality issues in the Cooksville Creek watershed  

 

 

Table 2.7 Surface Water Quality Results for the Cooksville Creek Watershed 

Type 
Parameters of 

Concern (POCs) 
Objective 

Result  
(Wet Weather) 

Result 
(Dry Weather) 

Nutrients 

Total 
Phosphorus (TP) 

PWQO – 0.03 mg/L     
(MOEE, 1994) 

 

Levels exceeded 
significantly during 

storm events 

Not detected or very 
low for all samples 

Nitrate-Nitrogen 
CWQG – 2.93 mg/L     
(CCME, 2003) 

Un-ionized 
Ammonia 

PWQO – 20 µg/L         
(MOEE, 1994) 

Oxygen 
Related 

Dissolved 
Oxygen (DO) 
 

PWQO – 5.0 mg/L Warm 
Water (MOEE, 1994). 
CWQG – 6.5 mg/L Cold 
Water (CCME, 2003) 

Lower than PWQO 
following a storm 

event (down to 2.8 
mg/l from above 

8mg/l levels) 

Complied with PWQO 
for warm water except 

for one station (CO-1) in 
the lower watershed 

Metals 
Aluminum 

PWQO – 75 µg/L      
(MOEE, 1994) 

 
 
 

Complied with PWQO 
Copper PWQO – 5 µg/L           
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(MOEE, 1994) Considerably 
higher than PWQO 

Iron 
PWQO – 300 µg/L      
(MOEE, 1994) 

Zinc 
PWQO – 20 µg/L         
(MOEE, 1994) 

Physical 

Suspended 
Solids (SS) 

CWQG – 25 mg/L        
(CCME, 1999) 

Substantially high 
in the samples 

collected during 
the storm events 

Within the permissible 
limits for minimum 

values observed during 
dry and after storm 

events 

Water 
Temperature 
(WT) 

Avg Summer Water Temp. Complied with 
PWQO for warm 
water except for 

one station (CO-1). 
Did not comply 
with PWQO for 

cold water except 
upstream of Hwy 

403 

Complied with PWQO 
for warm water except 
for one station (CO-1). 
Did not comply with 

PWQO for cold water 
except upstream of Hwy 

403 

Absolute 
Maximum  

Daily 
Maximum  

26C 
(coldwater), 
28C (mixed 
water), 30C 
(warm 
water) 

20C 
(coldwater), 
23C (mixed 
water), 26C 
(warm 
water) 

Source: OMNR and CDFO 

Micro-
biological 

E.coli 
100 CFU/100mL          
(MOEE, 1994) 

Significantly higher 
than the PWQO all 

the time. Values 
reached as high as 
16,000 CFU/100ml 

Significantly higher than 
the PWQO all the time. 
Values reached as high 
as 16,000 CFU/100ml 

Other Chloride 252 mg/L (CEPA, 1999) 
High during storm 

events 
Slightly higher than the 

limit 
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2.7.2 Groundwater quality 

Table 2.8 shows Groundwater quality results. The following trends of the groundwater quality 

can be found in the watershed 

 Groundwater is very hard and increases in hardness down gradient because of the long 

flow distance.  

 The groundwater throughout the watershed has high concentration of sodium and 

chloride due to the intensive application of road salt and winter de-icers. 

 The concentration of sulfate is relatively high. The high concentration of sulphate may 

be related to the pyrites in shale formation.  

 In general, the groundwater in the watershed is not suitable for drinking purpose, but it 

can be used for irrigation and other commercial purposes. 
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Table 2.8 Groundwater Quality Results for the Cooksville Creek Watershed 

Type 
Parameters of 

Concern (POCs) 
Objective Result 

Nutrients 

Total Phosphorus (TP) PWQO – 0.03 mg/L (MOEE, 1994) Total Phosphorus: 
lower than objective 
for all sample events 
except one event with 
result of 0.04 mg/L 
Nitrate-Nitrogen: lower 
than objective for all 
samples. 
Un-ionized Ammonia : 
Higher than objective 
for all sample events 
except one event with 
result of <0.005mg/L 

Nitrate-Nitrogen CWQG – 2.93 mg/L  (CCME, 2003) 

Un-ionized Ammonia PWQO – 20 µg/L   (MOEE, 1994) 

Oxygen Related 
Dissolved Oxygen 
(DO) 
 

PWQO – 5.0 mg/L Warm Water 
(MOEE, 1994). CWQG – 6.5 mg/L 
Cold Water (CCME, 2003) 

Some lower, but most 
higher than objectives 

Metals 

Aluminum PWQO – 75 µg/L   (MOEE, 1994) 
Lower than objectives 
for all samples 

Copper PWQO – 5 µg/L     (MOEE, 1994) 

Iron PWQO – 300 µg/L  (MOEE, 1994) 
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Zinc PWQO – 20 µg/L   (MOEE, 1994) 

Physical 

Suspended Solids (SS) CWQG – 25 mg/L   (CCME, 1999) N/A 

Water Temperature 
(WT) 

Avg Summer Water Temp. 

Groundwater 
temperature ranges 
from 8oC to 11 oC. Well 
below the objectives 

Absolute 
Maximum  

Daily 
Maximum  

26C (coldwater), 
28C (mixed 
water), 30C 
(warm water) 

20C 
(coldwater), 
23C (mixed 
water), 26C 
(warm 
water) 

Source: OMNR and CDFO 

Micro-
biological 

E.coli 
100 CFU/100mL          (MOEE, 
1994) 

Either lower than 
objective or 
undetected 

Other Chloride 252 mg/L (CEPA, 1999) 
Lower than objective 
for all samples 
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• Water Quality is better in the upper watershed compared to the lower watershed  

• Dry weather concentrations for nutrients and metals meet guidelines 

• Wet weather concentrations/loadings are significantly high for nutrients and 

metals 

• E. coli and chloride levels were significantly high and showed increasing 

trends 

• Spills were observed from the outfalls 

• Trash was found in the creek (shopping carts, cooking range etc.) 

• High levels of E.coli  

 

• Water temperatures are always exceeded for coldwater fish habitat  

 

 

2.7.3 Key issues in Surface water quality 
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 Groundwater contamination sources include road salt, spills, landfill leakage, 

contaminated sites, leakage from sanitary sewers and other human activities.  

 Groundwater quality should be investigated further. More sampling and 

experience are needed to get statistically real results from outfall sampling. 

 All Parameters of concern are within permissible limits except for Un-Ionized 

Ammonia and Dissolved Oxygen, where some samples showed higher and 

lower concentrations, respectively.  

 

 

 

2.7.4 Key issues in Groundwater quality 
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2.8 Stewardship, Outreach and Education  

Public and stakeholder involvement is essential for the success of protection, restoration and 

enhancement of the Cooksville Creek watershed. Historically people did not necessarily realize 

the impacts of their actions on watershed health.  

2.8.1 Stewardship, Outreach and Education:  Goals  

The main goal of CVC’s stewardship and outreach programs is the outdoor environment, more 
specifically to aid with changing outdoor practices for direct environmental benefits and 
greener cities overall. These include: 

 Native plant gardening 

 Habitat restoration – aquatic, prairie/meadow and forest   

 Bioengineering 

 Low Impact Development (LID) for stormwater  

 Other green outdoor infrastructure  

 Low maintenance lawn and other environmental maintenance  

 Outdoor pollution prevention  
CVC indirectly supports more general environmental stewardship by adopting and promoting 

related practices (support a green economy and general environmental/nature awareness), and 

pointing to information sources.  

2.8.2 Methods, Audience and Partners 

The Stewardship department’s Urban Outreach Programs promote and aid with ecological 

landscaping, restoration where possible, retrofit and green infrastructure (including LID 

practices) on corporate, institutional, residential and public lands. Table 2.9 summaries the 

methods, target audience and project partners which make up the stewardship, outreach and 

education programs for the Cooksville Creek Subwatershed.  

Table 2.9 Stewardship, Outreach and Education Methods for the Cooksville Creek Watershed 

Methods Audience 
• Information resources, workshops  
• Aid with site work  
• Input into plans, policies, legislation, by-laws  
• Partnerships  
• Inter-departmental collaboration   
• Land procurement/easements   
• Research 
• CVC Programs:  

• Greening Corporate/Institutional Grounds (GCG 
• Your Green Yard 

• Private landowners/tenants  
• Public landowners/tenants   
• Public agencies  
• Landscape industry/developers  
• Schools  
• NGOs  
• CVC lands  
• Funders  
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• Restoration/Retrofit Public Sites and Events 
• Landscape Industry/Land Managers 

2.8.3 Area Partners and Programs 

The City of Mississauga, the Region of Peel, and community groups/NGOs also have several 

stewardship related initiatives underway within the Cooksville Creek Subwatershed, they 

include:  

City of Mississauga  

 LID/green infrastructure projects on public lands;   

 Parks Naturalization Program; 

 Adopt-a-Park Litter Program;  

 Natural Areas Survey;  

 Museums and Libraries - aid with education;    

 Bylaw and policy review; and  

 “Green” development guidelines ;   
 
Region of Peel   

 Residential Landscape Program - focused mainly on water conservation; offers site 
advice, workshops, and demonstration gardens  

 Water Smart Peel - water conservation program aimed at the ICI sector 
 
Community Groups/NGOs programs include Evergreen, Ecosource, Credit River Anglers 
Association, Sierra Club, Local Garden and Horticultural Clubs, and the Board of Trade.  
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In the past few decades, there has been a steady increase in environmental awareness and 

many people have begun to change their practices in many areas. This trend continues 

to grow. Along with direct projects on public lands and infrastructure, CVC and 

various government and NGO partners will continue to support this trend through 

adopting improved practices on our own lands, public outreach and education, and 

providing direct aid with outdoor projects that enhance environmental health in the 

watershed. Initiatives can include education, advice to landowners, and aiding with 

community planting and maintenance events. 

2.8.4 Key Issues in Stewardship 

 
 

 

 

 

 
 

2.9 Summary and Conclusions 

The findings of the Cooksville Creek 

Watershed Characterization Report 

(CVC, 2010) have been summarized 

according to the CRWMSU objectives. 

Key issues in the watershed have been 

described with focus on relevance to 

CRWMSU objectives (with focus on the 

environmental component) and location 

in the watershed. The conclusions for 

each primary objective are presented 

below.  
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2.9.1 Water Quantity issues (CRWMSU Objective 1) 

The Cooksville Creek watershed exhibits a flashy hydrologic response typical of highly urbanized 

watersheds developed without the benefits of updated stormwater management 

infrastructure. Flooding issues are apparent across the watershed where up to 309 buildings 

can be inundated in the middle and lower part of the watershed from the regulatory flood (i.e. 

Hazel Storm). Urbanization has negatively impacted the groundwater system in the watershed, 

where impervious zones, grading, and diversion of creeks decreased recharge and altered 

groundwater-surface water interaction.    

Most of the Cooksville creek reaches are either in adjustment or in a 

transitional/stressed state. The prevailing geomorphic condition can be summarized as a 

watercourse that is actively adjusting in the form of widening and degradation (incision).  These 

two processes have combined to create an over-sized cross-section which was necessitated by 

the need to accommodate urbanized peak flow events but, for much of the year, which 

supports minimal baseflows. 

2.9.2 Water Quality issues (CRWMSU Objective 2) 

Surface water has high levels of Ecoli and Chloride. Water temperatures do not comply with the 

Provincial standards for cold water habitat. Under dry weather conditions, concentrations for 

nutrients and metals meet guidelines. However, they do not meet the guidelines under wet 

weather conditions. Dry weather concentrations for nutrients and metals meet guidelines. Wet 

weather concentrations/loadings are significantly high for nutrients and metals. 

 

Groundwater is very hard along the Cooksville creek. The groundwater throughout the 

watershed has high concentration of sodium and chloride due to the intensive application of 

road salt. The concentration of sulfate is relatively high. In general, the groundwater in the 

watershed is not suitable for drinking purpose, but it can be used for irrigation and other 

commercial purposes. All Parameters of concern are within permissible limits except for Un-

Ionized Ammonia and Dissolved Oxygen, where some samples showed higher and lower 

concentrations, respectively.  
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2.9.3 Natural Communities issues (CRWMSU Objective 3) 

Although highly modified, the Cooksville Creek corridor is an important feature of the 

watershed.  The Cooksville Creek watershed is dominated by urban land uses and has very little 

natural area remaining (9.6%). The percentages of forest (2.2%) and wetland habitat (0.2%) fall 

short of Environment Canada Habitat Guidelines which stress that a minimum of 30% forest 

coverage within a watershed is required in order to maintain forest interior species and area 

sensitive species, and that each watershed have greater than 10% of it’s land in wetland habitat 

(or 6% of any subwatershed). Protection of the remaining natural sites is crucial to maintaining 

the ecological integrity and species diversity within the localized area and providing 

surrounding residents access to a significant green space. 

In general, most of the watershed is not inhabited by fish. Instream barriers are primary 

factor that exclude fish upstream of Atwater Boulevard (lower watershed). Other fish habitat 

issues include water temperatures exceeding 26°C and substrate for spawning needs. 

2.9.4 Conclusions 

The findings of various disciplines (i.e. Hydrology, Hydrogeology, Water quality, Stream 

geomorphology, Aquatics, and Terrestrial) that have studied environmental forms and 

functions across the Cooksville Creek watershed have improved our understanding of the state 

of resources in the watershed. Linkages between environmental forms and functions have been 

established and the impact of urban development on these forms and functions has been 

analyzed.  In the light of the findings discussed in Section 2, the following section (Section 3) will 

discuss potential restoration opportunities that pertain to sustaining and preserving many 

environmental functions such as hydrology and water balance, stream processes, water quality, 

and natural heritage. 
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3.0 Potential Alternatives 
In the following sections, Pollution prevention and restoration techniques are linked to land 

uses (i.e. Stream corridor, Public areas, Residential, Industrial/Commercial, Utility corridors 

and Snow dumps). Applications of these techniques are described based on opportunities and 

constraints. As mentioned earlier, residential areas constitute 60% of the watershed, while 

commercial and Industrial areas make up 34%. Open space constitutes 6% (see Land use map, 

Figure 1.4). 

Restoration and pollution prevention techniques applicable to the Cooksville Creek watershed 

are broadly classified into six major groups, as described in Table (3.1). 

Table 3.1 Cooksville Creek Watershed Pollution Prevention and Restoration Techniques  

Group of Techniques Examples Major applications 

Pollution Prevention 

Reduced Fertilizer and Pesticide Usage 
Safe De-Icer Use 

Car Fluid Recycling 
Safe Pool Discharges 

Dumpster Management 
Cross Connection Elimination 

Covered Fuel Stations 
Secondary Containment 

Improved operation and 
maintenance of privately and 

publicly owned land, buildings, 
and infrastructure that will 

reduce pollution generation. 

 

Source Controls 

Rain Gardens (Planter Boxes) 
Soakaway Pits 
Green Roofs 

Cisterns 
Permeable Pavement 

Parking Lot Bioretention 
Curb Extensions 

On-site, small-scale stormwater 
treatment practices that capture 

and treat stormwater runoff 
from individual sources areas, 
such as rooftops, parking lots, 

and street sections. 

 

Naturalization 

Xeriscaping 
Natural Landscaping 

Invasive Species Management 
Tree Planting 

Improve soil quality, increase 
stormwater infiltration, and 
increase urban tree canopy. 

Conveyance Controls 

Dry Swales 
Wet Swales 

Grass Channels 
Pervious Pipes 

Daylighting 

Enhanced and restored 
drainages that filter, infiltrate, 
and convey stormwater runoff. 
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End of Pipe Controls 

Wet Ponds 
Pond Wetland Systems 
Constructed Wetlands 

Wooded Wetlands 
Underground Storage 

Sand Filters 

Large-scale stormwater 
treatment practices installed 

within or near stream corridors 
to capture and treat stormwater 

runoff before it is delivered to 
the stream. 

Stream Corridor 
Restoration 

Stream Reclamation 
Bank Stabilization 

Aquatic Habitat Improvement 
Structures 

Fish Barrier Removal 
Grade Control 

Floodplain Enhancement 
Riparian Buffer Enhancement 
Invasive Species Management 

Enhance the appearance, 
structure, or function of stream 

corridors 

 

3.1 Stream and Drainage Corridors 

Stream corridor restoration techniques are used 
to enhance the appearance, structure, or function 
of stream corridors. Generally speaking, 
watersheds with available open area or abundant 
public land in the stream corridor possess a great 
number of potential sites for many types of 
stream corridor restoration techniques. In many 
cases, these techniques are not possible for the 
watershed as a whole, but may be feasible for 
individual stream reaches where stream repairs 
are being proposed. 

 
Stream corridor restoration techniques (Figure 3.1)  are divided into General techniques 

such as Bank stabilization, Habitat improvement, Fish barrier removal and Grade control, 
Floodplain enhancement techniques such as Floodplain creation and Floodplain terraces, 
Naturalization techniques such as Buffer enhancement, Invasive species management and 
Trash cleanup, and finally Stream reclamation which includes Natural and Hybrid Natural 
Channel design.  
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Figure 3.1 Examples of Restoration opportunities for stream corridors. Bank stabilization on 
the right side and riffle construction on the left side.  

 

3.2 Public lands  

Public lands include Parks, Schools and Road allowances.   

3.2.1 Parks and Schools 

Techniques to restore parks, community centers and schools are generally less difficult to 
deliver because they do not require land acquisition and can provide community benefits. They 
can also represent demonstration retrofits that show innovative approaches for education 
purposes. 
 

3.2.1.1 Restoration techniques 

Restoration techniques (Figures 3.2 and 3.3) include source control techniques such as Rain 

gardens, Disconnect roof leaders,  Cisterns or rain barrels, Green roofs , and Pervious paving, 

Naturalization techniques such as turf management, plant meadows and prairies, and perennial 

planting, conveyance controls such as dry swales, wet swales and channel daylighting,  End-of-

pipe techniques such as wet ponds and constructed wetlands, and finally stream corridor 

techniques such as regrading existing valley land features to store peak flows upstream of flood 

susceptible areas. 
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3.2.1.2 Pollution prevention techniques 

Pollution prevention techniques include Snow and ice management and Dog waste and trash 

management. De-icing salts can be extremely detrimental to creek and estuary water health, 

and so should be used carefully and as directed. Salt application should be done sparingly only 

on paved areas, and as directed by manufacturer. Often a light application of salt prior to a 

forecasted storm will be much more effective in ice reduction that a heavy application post 

freeze. Placement of trash receptacles and dog waste bag dispensers in key locations can be the 

simplest and most effective solution. However, public education is a key component to 

managing pet waste and trash in general. 

 

 
Figure 3.2 Examples of Restoration opportunities for Public lands. Source control techniques 
(disconnected roof leader on the left side and pervious pavement on the right side)  
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Figure 3.3 Examples of Restoration opportunities for Public lands. End of the pipe controls 
(constructed wetlands)  
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3.2.2 Road Allowances 

3.2.2.1 Restoration techniques 

Roads can have large impacts on stormwater and overall watershed health. There are a suite of 

opportunities to manage and mitigate impacts (Figure 3.4). Most restoration techniques for 

road allowances are proposed within the road ROW and often in the area between the curb 

and property line. The application of these techniques depends on the type of the road (e.g. 

local, arterial, regional). These techniques include Bioretention in the ROW, Curb extensions, 

Swale drainage, Pervious catchbasins, Pervious pavement, and In-Parking improved landscaping 

and tree planting.   

 

Figure 3.4 Examples of Restoration opportunities for Road allowances. Bioretention curb 
extensions on the left side and swales on the right side. 

3.3 Residential lands 

Residential land uses throughout the Cooksville Creek Watershed vary greatly based on density, 

zoning, and age of development. Different restoration techniques can be applied depending on 

the density of the residential unit (e.g. low, medium, high).Restoration opportunities for 

Residential lands are divided into source control techniques and naturalization techniques.  

3.3.1 Restoration techniques: Source control  

Many rooftops within the Cooksville watershed are connected directly to the storm sewer 

system.  Instead of allowing stormwater runoff to infiltrate into the ground, the runoff is carried 

directly to the stream system. The loss of infiltration lowers the groundwater table; resulting in 

a diminished base flow in streams which affects water quality and the habitat. The directly 
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connected system also allows more pollutants to enter the stream system and increases 

erosion. Disconnecting downspouts from the storm sewer system and redirecting the flow to a 

stormwater practice will allow for increased infiltration of runoff. The following on-lot rooftop 

retrofits are applicable to a range of residential land uses in the Cooksville Creek watershed, 

and will allow for increased infiltration and filtration of rooftop runoff. Source control 

techniques applying to rooftop runoff (Figure 3.5) include Simple Disconnects, Rain Barrels, Rain 

Gardens, Soakaway Pits, Rear Yard Catch Basin, Retrofits Cisterns, and Green Roofs.  

Parking lots in townhouse and apartment complexes throughout the Cooksville Creek 

watershed present additional restoration and retrofit opportunities. Parking lots can be a major 

source of pollutants to a stream system. These pollutants include oil and grease from 

automobiles as well as temperature spikes from the runoff flowing across hot pavement in the 

summer. Source control techniques for parking lots in Residential lands (Figure 3.6) include 

Impervious Cover Reduction, Permeable Pavement Perimeter, and Island Landscaping Retrofits. 

Fi
gure 3.5 Examples of Source controls for rooftop runoff in residential lands. Green roofs on 
the left side and Rain barrels on the right side. 
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Fig
ure 3.6 Examples of Source controls for Parking lots in residential lands. Permeable pavement 
on the left side and Perimeter landscaping retrofit on the right side. 

 

3.3.2 Restoration techniques: Naturalization  

Naturalization and Ecological restoration techniques in Residential lands (Figure 3.7) include 

Xeriscaping Natural Landscaping, Tree Planting, Permeable Pavement, and Backyard wetlands. 

For example, implementing Xeriscaping Natural Landscaping reduces irrigation requirements 

and consequently reduce runoff and pollutants from residential lawns. 

F
igure 3.7 Examples of Naturalization and Ecological restoration techniques in Residential 
lands; Xeriscaping retrofits on the right side and Backyard wetlands on the left side. 
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3.3.3 Pollution prevention techniques 

Pollution prevention opportunities identified across residential lands within the Cooksville 

Creek watershed include Reduced fertilizer and pesticide usage, Safe De-icer use, Car fluid 

recycling, Safe pool discharges, and Dumpster management. 

3.4 Commercial and Industrial zones 

Commercial areas cover a small portion of the Cooksville Creek watershed and are generally 

found along Dundas Street, in the City Center, and at the northwest end of the watershed 

(Figure 1.2).  Combined with Industrial zones, they constitute 34% of the watershed. 

Commercial and Industrial lands uses throughout the Cooksville Creek watershed vary based on 

location in the watershed, age of development, and political jurisdiction 

The advantages of using restoration techniques in commercial and industrial zones 

include providing additional landscaping, visual amenities, and water quality enhancements. In 

addition, the optimal application minimizes runoff volume and preserves existing flow paths. 

This also minimizes infrastructural requirements.  

3.4.1 Restoration techniques: Source control  

The types of restoration opportunities applicable to a commercial and/or an industrial zone are 

dependent on the size of the parcel and the extent of roof coverage versus parking lot coverage 

versus pervious area. Source control techniques (Figure 3.8) for rooftop runoff for Commercial 

zones include Simple Disconnects, Rain Barrels, Rain Gardens, Soakaway Pits, Rear Yard Catch 

Basin Retrofits, Cisterns, and Rainwater Harvesting Green Roofs 

 

F
igure 3.8 Examples of Source controls for rooftop runoff in Commercial and Industrial zones. 
Green roofs on the left side and Planter box on the right side. 
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Source control techniques for parking lots (Figure 3.9) include Impervious Cover Reduction, 

Permeable Pavement, Landscaping Retrofits, and Underground SWM infrastructure retrofits. 

 

Fig
ure 3.9 Examples of Source controls for Parking lots in Commercial and Industrial zones. 
Permeable pavement on the left side and Underground retrofit on the right side. 
 

3.4.2 Restoration techniques: Naturalization 

Naturalization opportunities for 
Commercial zones in the Cooksville 
Creek watershed (Figure 3.10) 
include Xeriscaping Natural 
Landscaping, Tree Planting, and 
Permeable Pavement. For example, 
many commercial areas in the 
Cooksville Creek watershed are 
lacking a mature, native tree cover. 
Trees help improve air quality, 
water quality, lower the amount of 
storm runoff, and reduce the urban 
heat island affect. 
           Figure 3.10 Example of Naturalization techniques  
     in Commercial and Industrial zones: Xeriscaping retrofit. 
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3.4.3 Pollution prevention techniques 

Pollution prevention techniques for Commercial and Industrial zones include Dumpster 

Management, Grease Management, Parking Lot Maintenance, Turf Management, Landscaping 

and Grounds Care Outdoor Storage, Vehicle Maintenance and Repair Vehicle Washing Fueling 

Stations, and Snow and Ice Management. The types of pollution prevention opportunities 

applicable to a commercial zone are dependent on the type of commercial activity as well as 

the typical facilities maintenance activities applied at the site.  

 

3.5 Utility Corridors 

Utility corridors cover a very small area in the Cooksville Creek watershed. However, the 

potential ecological value of these areas should not be underestimated. In the highly urban 

watershed, these corridors represent some of the most promising natural area remnants and 

ecological corridors.  

These utility corridors range from 30 to 100 meters wide with turf and meadow vegetative 

cover. Utilities include underground dry utilities (e.g. gas) and overhead wires. In some areas, 

tributaries to Cooksville Creek run along or through the corridors. The corridors currently 

provide habitat, serve as hydrologic reserves and allow limited stormwater infiltration.  There 

are three major Utility corridors in the Cooksville Creek watershed. One is located north of 

QEW, another is located north of Queensway Boulevard, and the third is located north of 

Highway 403. Opportunities exist to enhance the ecological function of Utility corridors in the 

Cooksville Creek watershed (Figure 3.11). Restoration techniques for Utility Corridors include 

Meadow Enhancement, Reforestation, Riparian Buffers, Invasive Species Management, Swales 

& Buffer strips, Floodplain Enhancement and Constructed Wetlands. 
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Fi
gure 3.11 Examples of Naturalization techniques in Utility Corridors: Riparian buffer on the 
right side and a constructed wetland on the left side.  
 

3.6 Snow dumps 

One of the important concerns with snow dumps are the pollutants that can accumulate in the 

snow and the runoff into Cooksville Creek. Some techniques for limiting meltwater impacts to 

watershed health include Detention basins, Settlement ponds, Check dams in swales or 

drainage path, Oil-grit separators, Sediment fencing, and Filter fabric 
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4.0 Next Steps 
In this report, individual disciplines that describe the existing conditions in the Cooksville Creek 

watershed were summarized. Disciplines were integrated within the broader objectives of the 

Credit River Water Management Strategy (CRWMSU). The main characteristics of the existing 

drainage system in the watershed were illustrated and a list of potential Pollution and 

Restoration alternatives was introduced. 

Following this report, which represents Phase I of the Cooksville Creek Watershed Study, two 

reports will be prepared as part of Phase II and Phase III, respectively.  

Phase II will include the following tasks: 

1. Cross-reference the alternatives to broader management objectives and environmental 

issues (e.g. erosion, flooding) 

2. Screen to determine feasibility and acceptance (cost, technical, public acceptance, 

impact on environmental resource, municipal/agency acceptance). Assign value; good, 

fair, poor 

3. Comprehensive assessment based on social, economic and national environmental 

criteria 

Phase III will include the following tasks: 

1. Prioritize the implementation of potential alternatives 

2. Address the key steps in the implementation process 

3. Address policy issues 

4. Evaluate capital and operation/maintenance costs 

5. Evaluate funding options 

 

 


