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1. INTRODUCTION 
 
The Mayfield West Study Area lies within the Town of Caledon, and is generally bounded by 
Mayfield Road to the south, Old School Road to the north, Chinguacousy Road to the west, and 
Dixie Road to the east (ref. Figure 1).  The Mayfield West area is subdivided into two separate 
development areas:  the Phase 1 lands which lie on the east side of Hurontario Road, and the 
Phase 2 lands which lie on the west side of Hurontario Road.  This report has been prepared 
specifically in support of the Secondary Land Use Planning Process for the Mayfield West 
Phase 2 lands. 
 
1.1 Background 
 
During 2008, a Study Area Characterization was completed for the Mayfield West Phase 2 
lands as part of the Comprehensive Environmental Impact Study and Management Plan 
(“Environmental Study”), in order to characterize the environmental features within the Mayfield 
West Phase 2 area, as well as to identify key environmental constraints.  During that time, 
companion initiatives were completed as part of the overall Secondary Planning Process, 
specifically related to servicing, transportation, agricultural impacts, cultural heritage and 
resources, commercial needs, acoustics, urban land use planning and financial assessments.  
The detailed field investigations and baseline assessment for the Environment and Agricultural 
studies only focussed on the Phase 2 lands (east of Highway 10).  In February 2010, the 
Characterization Report was updated in response to comments provided by the Core 
Management Committee and a requirement on the part of Credit Valley Conservation and 
Toronto Region Conservation Authority to evaluate the watercourse systems within the Phase 2 
lands, using the Evaluation, Classification and Management of Headwater Drainage Features: 
Interim Guidelines (CVC & TRCA, March 2009) which was developed subsequent to the field 
monitoring and assessment of results. 
 
During the early part of 2009, consultation occurred between the overall Secondary Land Use 
Planning Team and various stakeholders, including the public, in order to develop land use 
planning concepts for the whole Mayfield West area.  Through this consultation process, three 
future land use concepts for the Mayfield West area were advanced (ref. Figures 2, 3, and 4).  
Given that the Environmental Study focussed on the lands west of Hurontario Road only, the 
Town and Toronto and Region Conservation Authority (TRCA) developed an expanded 
approach to consider potential future land uses (and their associated impacts on the 
environment) on the lands east of Hurontario Road.  A separate stand-alone report will be a 
companion to that impact assessment intended to use desktop information only. 
 
1.2 Overview of Part B: Subwatershed Impact Assessment  
 
The Mayfield West Phase 2 study area includes the headwaters of the Fletcher’s Creek 
Subwatershed within the Credit River Watershed, as well as a portion of the headwaters of the 
Etobicoke Creek Watershed within the jurisdiction of TRCA.  Part A of the Environmental Study 
involved the collection of field data for the environmental features and resources within both the 
Fletcher’s Creek Subwatershed and the Etobicoke Creek Watershed; various analytical tools 
and procedures were developed to provide an understanding of the active processes currently 
within the study area.   
 
Part B has involved assessing the potential impact of planned land use change on the area’s 
resources both without and with contemporary management practices in-place.  These impacts 
as noted above, are being assessed against a series of criteria which have been established 
based upon conventional practice, as well as governing legislation, policies, and guidelines.  
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The purpose of this Impact Assessment, essentially, has been to conduct a sensitivity analysis 
of the environmental impacts associated with the change in land use conditions within the 
Mayfield West Area, as well as the effectiveness of contemporary environmental management 
practices, and to provide direction with respect to the land use planning for the study area (i.e. 
to determine, geographically, the optimal locations for the proposed development within the 
Mayfield West Area). 
 
This report describes the results of the initial Impact Assessment as related to the three land 
use concepts which have been provided for the Mayfield West Phase 2 Area focussed on the 
west side only (i.e. west of Hurontario Road).  The results of this assessment are proposed to 
provide guidance to the formulation of an ultimate preferred land use concept, as well as to the 
effectiveness of alternatives to mitigate the environmental impacts resulting from the proposed 
development. 
 
1.3 Summary of Part A: Subwatershed Characterization 
 
The Part A Characterization assessment (ref. AMEC, February 2010) summarizes the value, 
function, and sensitivity of the area resources associated with the respective Subwatersheds by 
study discipline (i.e. hydrology/hydraulics, hydrogeology, water quality, stream morphology, 
aquatic and terrestrial ecology).  Background and supplemental field data were assessed, to 
establish the form, function and linkages of the environmental resources. From this work, 
preliminary constraints and objectives were developed relevant to the respective 
Subwatersheds under study. 

 
The following provides a brief summary of relevant information related to each discipline as 
associated with the Part A Characterization stage of this study. 
 
1.3.1 Geotechnical 
 
For the Part A Assessment of the Mayfield West site, Terraprobe reviewed background 
physiography and geology of the area through geological mapping, previous geotechnical 
investigations, well records, and aerial photographs. The retreat of the last glaciation, about 
14,000 years ago, created much of the topographic features seen today. The geological 
mapping, previous investigations and well records consistently indicated that the surficial soils 
consist of a till plain, typically a clayey silt to silty clay glacial till. Below the glacial till are 
typically deposits of sands and silts. Some studies indicate that this cohesionless deposit is a 
glacial till. Well records and bedrock mapping indicate that the region is underlain by bedrock of 
the Queenston Formation, a succession of horizontally bedded brick red shale and limestone. 
Bedrock was encountered from 15 to 37 m below grade in water wells. An air photograph from 
1956, shows that the land use and landforms of the study site were much the same then, as 
they are today.  
 
A visual inspection of the table land and slope areas was conducted on October 14 to 17, and 28, 
2008. General information pertaining to the existing slope features such as slope profile, slope 
drainage, water course features, vegetation cover, structures in the vicinity of the slope, erosion 
features and slope slide features was obtained during this inspection.  The inspection found that 
slopes of note were only found within the Etobicoke Creek watershed in the northern and 
eastern portions of the site. Slopes in these areas were typically gentle, except near Hurontario 
Road and Old School Road. In some of these areas, some steep slopes and some erosion of 
slope toes were noted. Based on the mapping, several sections within vicinity of Etobicoke Creek 
were identified for further geotechnical and slope stability studies.  Further study was conducted, 
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which included six boreholes advanced to depths of approximately 10 m in order to assess the site 
specific stratigraphy and ground water conditions.  The results of the geotechnical investigation 
were applied for a slope stability analysis of the valley slopes, and an assessment of the long-term 
stable slope crest was completed in order to determine its requisite setback from the existing slope 
crest based upon geotechnical criteria.  The results of this assessment indicated that setbacks of 
between 7 m and 13 m from the existing slope crest along the northeast tributary of the Etobicoke 
creek would be required in order to establish the long term stable slope crest.  No setback from the 
existing slope crest along the Etobicoke Creek Main Branch was considered necessary in order to 
establish the long-term stable slope crest. 
 
1.3.2 Hydrogeology 
 
As presented in the Part A Existing Conditions and Characterization report a substantial amount 
of hydrogeologic information was available in the North West Brampton Subwatershed Study 
(2007 Draft Characterization Report) and the Etobicoke Creek Headwaters Study-Synthesis 
Report (September 2008).  
 
Additional information was obtained from the following field work: 
 
• The installation of 6 monitoring wells (including 1 multi-level), borehole logging and 

response testing to obtain hydraulic conductivity values, 
• The installation of 5 shallow drive point piezometers to investigate the potential high 

water table, 
• Water level measurements in the monitoring wells on 6 occasions and the drive point 

piezometers on 5 occasions, 
• Spot baseflow determinations at various locations on 7 occasions, 
• Water quality samples from select spot baseflow locations and monitoring wells for basic 

anions, nitrogen species, metals, alkalinity, conductivity, pH and enriched tritium, 
 
Monitoring locations are presented in Appendix ‘B’. 
 
The following summarizes the general hydrogeologic characterization: 
 
• The surficial overburden consists predominantly of a clay/silt till. Underlying units consist 

of a mix of clayey-silt, sandy-silt and sand. Measured hydraulic conductivities (1.3E-08 to 
2.0E-04 m/sec) reflect these hydrostratigraphic units. 

• Overburden thickness varies from 10-40 metres. 
• Water levels in deeper monitoring wells show minor seasonal trends. Water levels in the 

shallow drive point piezometers show a greater seasonal trend with high water levels 
generally within 2 metres of ground surface. 

• Based on spot baseflow results, water table mapping and various field observations 
potential groundwater discharge areas are likely along the main SW-NE branch from 
Chinguacousy Road to Hurontario Street, and the tributaries south of Old School Road 
between McLaughlin Road and Hurontario Street.  

• Limited recharge will occur through the majority of the study area with lateral 
groundwater flow moving from the NW to the main branch of Etobicoke Creek with a 
shallow groundwater divide correlating well with the surface water divide for Fletchers 
Creek. 

• Spot baseflow measurements at various times appear to be biased by slow release 
depressional storage adjacent to various reaches as well as tile drainage. 
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• Water quality of select spot baseflow sampling generally indicates till derived water and 
is generally consistent with monitoring well water quality although the deeper monitoring 
well water quality appears to slightly lower in TDS than expected. 

• The FEFLOW numerical model hydrostratigraphic layers were refined based on (1) the 
additional borehole data from this study and previous work carried out in the Phase 1 
study area east of Hurontario Street and (2) updated hydraulic conductivities. 

• The model was iteratively calibrated to field observation ranges of borehole water levels 
and spot baseflows. 

 
1.3.3 Hydrology and Hydraulics 
 
Hydrologic and hydraulic characterization has included: 
 
• Fieldwork consisting of continuous flow measurements at 2 locations within the 

Etobicoke Creek Watershed, and the collection of rainfall data at the Private School 
along Hurontario. During 2008, 5 wet weather events were observed.  

• Review of soils mapping, background reports, 2008 LiDAR mapping of the Mayfield 
West Phase 2 Area, and topographic mapping (OBM) for lands upstream of Mayfield 
West Phase 2 Area. 

• Development and calibration of HSP-F hydrologic model for Etobicoke Creek 
Watershed, and refinement to currently approved HSP-F hydrologic model for Fletcher’s 
Creek Subwatershed. 

• Continuous simulation using 40 year continuous meteorological dataset and frequency 
analysis at key locations within Etobicoke Creek Watershed and Fletcher’s Creek 
Subwatershed based upon simulated annual maximum flow rates. 

• Simulation of Regional Storm Event (Hurricane Hazel) as a discrete storm event. 
• Development of HEC-RAS hydraulic model for major systems through the limits of the 

Mayfield West Phase 2 Area and development of Regional Floodplain. 
• Duration analysis to determine number of hours and percent of time within the 40 year 

continuous simulation during which the flow rates would be above the erosion threshold. 
 
The following were noted based upon the results of the study area characterization: 
 
• The Mayfield West Phase 2 Area encompasses portions of the headwaters of the 

Fletcher’s Creek Subwatershed to the south; the majority of the Mayfield West Phase 2 
Area lies within the upper reaches of the Etobicoke Creek Watershed. 

• Existing land use conditions within the Mayfield West Phase 2 Area is prominently 
agricultural; forest features are scattered within the portion of the Mayfield West Phase 2 
Area in the Fletcher’s Creek Subwatershed; the reaches of the Etobicoke Creek 
Watershed throughout the Mayfield West Phase 2 Area are prominently within well 
defined and densely vegetated valley systems. 

• The surficial soils within the Caledon Study Area are primarily Chinguacousy clay loam, 
which is classified as SCS Soil Type ‘C’ (i.e. exhibits moderate to low infiltration rates), 
with small pockets of Jeddo Clay Loam which is classified as SCS Soil Type ‘D’ (i.e. 
exhibits low infiltration rates). 

• Soils within the Fletcher’s Creek Subwatershed portion of the study area are prominently 
the fractured Halton Till, which exhibits low infiltration rates and rapid runoff response. 

• Slopes within the Fletcher’s Creek Subwatershed have been characterized as typically 
low, with only the creek and valley features downstream of the study area having slopes 
that are steeper.   

• Slopes within the Etobicoke Creek Watershed portion of the Study Area tend to be 
steeper, with the steepest slopes located along the watercourses through the area. 
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• Erosion analyses for the Fletcher’s Creek Subwatershed indicated that under existing 
conditions, the reaches within the Fletcher’s Creek Subwatershed were subjected to 
erosive flows for less than 1.0 % of the time of the 40 year continuous simulation period. 

• Erosion analyses indicated that under existing conditions, the reaches of the Etobicoke 
Creek Watershed were subject to erosive flows for less than 5.9 % of the 40 year 
continuous simulation period. 

• The Regional floodplain for the reaches of the Etobicoke Creek through the Study Area 
is contained within the well-defined valley systems. 

• Frequency flows and peak flow rates for the Regional Storm Event were generated at 
key locations through the study area.  Storm responses for the portion of the Study Area 
within the Fletcher’s Creek Subwatershed were representative of the fractured Halton 
Till, and exhibited a rapid response and relatively high runoff volume; storm responses 
for the portion of the Study Area within the Etobicoke Creek Watershed reflected the low 
infiltration potential of the native soils, though not as high as that for the Fletcher’s Creek 
Subwatershed.  

 
1.3.4 Fluvial Geomorphology 
 
In order to assess the potential impacts of the proposed development on the streams within the 
Mayfield West lands in the Town of Caledon, a detailed fluvial geomorphic study was 
undertaken.  The study entailed an inventory and characterization of the local channel system, 
which included a specific focus on headwater channels.  Specifically, detailed background 
review of the study area was completed, reaches were delineated, field reconnaissance and 
detailed fieldwork of sensitive sites were completed.  Also, monitoring stations were installed at 
the six detailed field sites established as part of the study.  
 
The landscape of the Mayfield West lands is dominated by two distinct geomorphic zones:  the 
Etobicoke Creek valley lands and the headwaters of Etobicoke Creek and Fletchers Creek.  The 
main branches of Etobicoke Creek were characterized by permanently flowing channels 
situated within a relatively defined valley setting.  The remaining portions of the study area, 
meanwhile, were typical of headwater systems with numerous undefined drainage features 
carrying surface runoff downstream to the main branches of Etobicoke Mile and Fletchers 
Creek.  Based on the field reconnaissance work, the low order streams, or historically modified 
and straightened higher order streams were found to be stable or ‘in regime’, while the 
downstream sections of Etobicoke Creek which had retained a more natural planform exhibited 
some evidence of stress, primarily in the form of aggradation and widening. 
 
Overall, the desktop and fieldwork analysis concluded that there was a dichotomy of form and 
process between the small, low order tributaries of Etobicoke and Fletchers Creeks and the 
main branches of Etobicoke Creek within the study area.  Within the smaller, lower order 
tributaries, the overall trend was towards stable systems which have been heavily modified in 
association with historic agricultural land use practices.  Portions of the main branches of 
Etobicoke Creek, meanwhile, have maintained some form of vegetative corridor in addition to a 
natural meandering planform.  These reaches tend to exhibit some evidence of geomorphic 
adjustment in the form of aggradation and widening.   
 
1.3.5 Surface Water Quality 
 
The surface water quality characterization was completed based upon water quality sampling 
during wet weather and dry weather conditions.  The monitoring program which was completed 
within the Fletcher’s Creek Subwatershed as part of the North West Brampton Subwatershed 
Study included water quality sampling at Wanless Drive, downstream of the Mayfield West 
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Study Area; due to the prevailing agricultural land use conditions within the contributing 
drainage area to the monitoring location, as well as within the Mayfield West Area within the 
Fletcher’s Creek Subwatershed, the water quality monitoring completed for that study is 
considered to provided a representative characterization of the surface water chemistry  for the 
Mayfield West Area within the Fletcher’s Creek Subwatershed. 
 
Water quality grab sampling was completed for the portion of the Mayfield West Area within the 
Etobicoke Creek Watershed, as part of the monitoring program for the Mayfield West 
Comprehensive Environmental Impact and Management Study.  This consisted of obtaining 
grab samples during wet weather and dry weather conditions, from the Etobicoke Creek at the 
outlet of the Mayfield West Phase 2 Area. 
 
The results of the water quality assessment indicate relatively little difference in contaminant 
concentrations between wet weather and dry weather events.  The results also indicate that, in 
general, contaminant concentrations at all monitoring locations were less than values reported 
in other monitoring programs for similar land use conditions.  The lower concentrations are 
considered attributable to a dilution effect which occurred during the 2008 monitoring season as 
a result of the abundance of rainfall.  A review of the results has indicated no significant 
seasonal variations in contaminant concentrations.  Again, this is considered attributable to the 
abundance of rain which occurred during the spring and summer of 2008. 
 
1.3.6  Aquatic Ecosystem 
 
The aquatic ecosystem characterization focused on the fish communities that are present in the 
study area and their habitats. Information regarding the fish and benthic invertebrate 
communities was compiled from existing sources, and through fish sampling where data gaps 
were identified in the Etobicoke Creek watershed. The habitat characterization considered the 
fluvial geomorphological, hydrogeological and riparian vegetation characteristics of the 
watercourses, as well as the biotic communities, and was based on existing characterizations 
and field observations, including those of the other disciplines. Based on that information, the 
watercourses in the study area were classified, following the guidance provided in Evaluation, 
Classification and Management of Headwater  Drainage Features: Interim Guidelines (CVC and 
TRCA, 2009).  
 
The drainage divide between the Fletcher’s Creek and Etobicoke Creek watersheds bisects the 
study area, with the south-easterly portion being in the headwaters of the Fletcher’s Creek 
watershed. The Fletcher’s Creek headwaters within the study area are primarily poorly defined 
drainage features with ephemeral or, at most, intermittent flow. Cultivation occurs through many 
of these features. Because most of these streams go dry they do not support fish directly, but 
colonizing species, such as fathead minnow (Pimephales promelas) and brook stickleback 
(Culaea inconstans), may occasionally be present, and these tolerant species can survive in 
isolated pools as long as standing water remains present. The one exception is the watercourse 
that crosses Mayfield Road just west of McLaughlin Road. There, low numbers of fish were 
present just downstream of Mayfield Road on both occasions when it was sampled. 
 
The main branch of Etobicoke Creek is a permanent stream that flows through the study area in 
a north-easterly direction in a well-defined valley. The main branch has been designated a 
municipal drain through most of the study area and the designated portion appears to have 
been straightened or ditched in the past. The valley lands were, and some portions continue to 
be, used for pasture and livestock continue to have access to some reaches of the watercourse.  
Livestock access typically reduces channel complexity, decreases depth and increases width 
through trampling of the bed and banks. Etobicoke Creek receives tile drains in a number of 
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locations. Although some small patches of watercress have been observed, there does not 
appear to be a major influx of groundwater along the main branch within the study area. Winter 
observations suggest that groundwater contributions to the main branch are greater further to 
the west. The main branch of Etobicoke Creek contains a relatively diverse fish community, 
including blacknose shiner (Notropis heterodon), northern redbelly dace (Phoxinus eos), pearl 
dace (Margariscus margarita) and central mudminnow (Umbra limi), which TRCA have identified 
as species of conservation concern because of their sensitivity to habitat alteration, chemical 
pollution, siltation, and increased flow velocities (TRCA, 2004, cited in CH2MHILL and TRCA, 
2008). 
 
Another permanently flowing branch of Etobicoke Creek that originates east of Hurontario Street 
enters the study area in the north-east corner and flows south easterly, parallel to Hurontario 
Street, before entering the main branch. The system of tributaries that drains the north-east 
portion of the study area enters this branch. The four branches of the tributary system enter the 
study area via culverts under Old School Road. The two most easterly branches have sizable 
drainage areas outside of the study area and well defined channels, and appear to have 
permanent flow, based on their channel form and fish communities. The third branch is 
ephemeral in its upper reaches, while the most westerly branch is intermittent or ephemeral, but 
provides permanent fish habitat at least as far upstream as the on-line pond that is just 
downstream from Old School Road. The branch that enters the study area from east of 
Hurontario Street contains a diverse fish community, including blacknose shiner and fantail 
darter (Etheostoma flabellare), which TRCA have identified as species of conservation concern 
because of their sensitivity to habitat alteration, chemical pollution, siltation, and increased flow 
velocities (TRCA, 2004, cited in CH2MHILL and TRCA, 2008). The watercourse that enters the 
study area via a culvert beneath Old School Road just east of Hurontario Street also contains 
fantail darter. 
 
On the south-east side of the study area, there are two tributaries that drain substantial areas 
outside of the study area. One of these appears to have permanent flow and supports a 
relatively diverse fish community in its lower reaches. The upper portions of these branches are 
ephemeral or intermittent where they enter the study area, but fathead minnows were captured 
in one branch at Chinguacousy Road. Upstream fish passage is prevented in another branch by 
a drop structure, downstream from which the water is piped to the main branch of Etobicoke 
Creek. 
 
1.3.7 Terrestrial  
 
The following is an updated summary of key terrestrial findings for the Phase 2 Study Area and 
their implications.  
 
1. The background information and data accessed for this study encompasses 

documentation by TRCA, CVC, MNR, landowner consultants, and subwatershed data 
from previous studies in the vicinity. Relevant policy documents related to natural 
heritage planning have also been reviewed.  

 
2. Field assessments of vegetation and wildlife were completed throughout the Mayfield 

West study area between April and November 2008. Supplementary data was obtained 
from TRCA, CVC, MNR, relevant landowner consultant documents, and from the North 
West Brampton Urban Development Area Huttonville and Fletcher’s Creeks 
Subwatershed Study – Characterization Report and Data (Philips Engineering Limited 
Draft December 2007). 
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3. The study area landscape is dominated (>80%) by agricultural and associated 
anthropogenic uses. Natural cover makes up approximately 12% of cover, of which 
approximately 8% is upland forest, 2% forested wetland, and 2% other wetland; and 
other successional  communities make up another 3% of overall cover. A total of 124 
Ecological Land Classification polygons were documented in 2007-2008 field studies, of 
which 20 represent less common communities according to TRCA rankings.   

 
4. Wetlands in the Fletcher’s Creek western headwaters area have been evaluated by 

MNR, however wetlands in the Etobicoke Creek portion of the study area have not been 
evaluated by MNR; this may be undertaken in 2010.  

 
5. The most extensive natural communities in the study area are associated with Etobicoke 

Creek valleylands and adjacent uplands; the central tributary is contained in the 
Greenbelt. A secondary tributary valley feature, located in the northeast corner of the 
study area, contains substantial forested cover but is not included in the Greenbelt. 
These areas contain forest and wetlands, as well as thickets and other communities.  

 
6. Three tableland woodlot complexes occur in the study area outside the Greenbelt. Two 

of these woodlots are located within the Fletcher’s Creek headwater area, and a third is 
located within the Etobicoke Creek headwaters subwatershed. These features contain 
upland as well as localized wetland cover.  

 
7. Significant Woodland criteria have been applied using the Region’s ROPA 21 draft 

criteria; three tableland woodlots, and the forested valleylands qualify as Significant 
Woodlands.  

 
8. More than 300 plant species have been documented within the study area. One federally 

and provincially “Endangered” plant species was encountered in the study area. One 
provincially rare plant species is present that represents planted material; a second 
provincially rare plant species is present within upland forest. A total of 108 plant species 
have been documented which are considered locally to regionally significant (based on 
TRCA, CVC and MNR status lists). Twenty vegetation polygons were documented which 
contain communities ranked as significant by TRCA.  

 
9. A total of 115 species of wildlife have been documented in the study area. This includes 

71 bird species, 10 mammal species, 8 amphibian species, and 26 invertebrate species.  
Two federally and provincially “Special Concern’ species were documented; one of these 
was likely a migrant. In April 2010, an additional songbird species, Bobolink, was listed 
as federally “Threatened”. Sixteen bird species are considered regionally significant. 
Nine “area-sensitive” bird species were documented; these are reliant on open field (5 
species) or woodland (4 species) habitats with critical size thresholds. Mammals were 
documented from background data and incidental observations only; no extensive 
sampling has occurred to date.  One regionally significant mammal species is on record 
for the study area. 

 
10. Despite the anticipated protection of large blocks of natural habitat within the study area 

within the Greenbelt and Significant Woodlands, some local wildlife populations are 
reliant on open country/agricultural lands where development is likely to occur. 
Development pressures will also exert an indirect negative influence on the remaining 
natural habitats (i.e. primarily woodland successional habitats). The degree to which 
local wildlife populations will be able to persist post development will largely be 
dependent on (1) how remaining natural areas are buffered from adjacent uses (e.g. 
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physical separation, types of proposed adjoining land uses), (2) how the remaining 
natural areas are connected to one another and to the larger regional natural heritage 
system, and (3) how much human disturbance the remaining natural areas receive from 
recreational and other uses. 

 
11. Significant Wildlife Habitat (SWH) is protected under the Provincial Policy Statement 

(2005). Based on draft criteria and thresholds developed by the Region of Peel and 
Town of Caledon, an assessment of SWH in the study area was conducted. The 
assessment revealed that a few criteria merit designation as SWH but additional field 
data, focused at identifying SWH, could help enhance understanding of the area. Those 
criteria that were met included: snake hibernacula, forests providing a high diversity of 
habitats, foraging areas with abundant mast, and amphibian breeding habitat. 

 
12. The well-defined valleylands of Etobicoke Creek meet the draft criteria for Significant 

Woodlands which were developed by the Region of Peel.   
 

13. In conjunction with the ongoing Secondary Planning process, the current study will 
define a Natural Heritage System (NHS) to be integrated with the future Mayfield West 
Secondary Plan once the area that will be the focus of development is identified. The 
Part A report summarized NHS policies at the Town, Region, TRCA and Provincial 
Policy/Greenbelt scales which will need to be addressed by the recommended system; 
these are reiterated IN Section 2.3.3 below.  The approach to be recommended will be 
developed based on discussion with TRCA, CVC, MNR, Town of Caledon and Region of 
Peel, and affected stakeholders. 

 
Information Status Updates 
 
• To date MNR has not inventoried or evaluated the wetlands within the Etobicoke Creek 

watershed portion of the Phase 2 study area. These are largely contained within the 
Greenbelt natural heritage system with small sections of riparian wetlands extending 
outside the Greenbelt along a few tributaries; these features will likely be protected 
within floodplains.  

 
• Most of the main Etobicoke Creek Corridor, in addition to its major tributary in the 

northeast corner of the property would qualify as Significant Valleyland according to the 
criteria that support the Region of Peel’s Draft Official Plan Amendment (ROPA 21 2009) 
and the Draft Official Plan of the Town of Caledon, OPA 226 (2009). The area identified 
as Significant Valleyland is defined according to TRCA crest of slope mapping. The main 
tributary in the northeast corner (Reaches MEC-R16, and MEC – R12 in Figure 1.3.1) 
also appears to meet the criteria, although it is not identified with TRCA crest of slope 
mapping. 
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Figure 1.3.1:  Mayfield West Phase 2 Reach Reference Plan 
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2. LAND USE PLANNING PROCESS 
 
The Land Use Planning Process for the Mayfield West Phase 2 Area was initiated in late 2008.  
At that time, an initial characterization of the environmental features within the study area had 
been completed, as well a baseline assessment for the agricultural impacts, a characterization 
of the transportation systems, and an opportunities and constraints assessment for servicing the 
study area. 
 
2.1 Urban Land Uses 
 
The land use planning process has involved collaboration and consultation among the various 
supporting disciplines for the overall Secondary Planning Process (i.e. environmental, 
transportation, agricultural, archaeological, and acoustic impacts), as well as with Town Staff 
and Council, and the Technical Steering Committee.  Through this process, three land use 
concepts have been developed for the Mayfield West Study Area, which encompass potential 
development of lands within both the Phase 1 and Phase 2 Areas.  The land use concepts are 
presented in Figures 2, 3, and 4, and are discussed in the following section. 
 
Land Use Concept ‘A’ 
 
This land use concept is characterized by the designation of all lands within the Phase 2 Area 
west of McLaughlin as “High Quality Agricultural”, and the prominence of residential land use 
within the balance of the Phase 2 Area.  Portions of the Phase 1 Area have also been identified 
for development under this scenario; specifically, future residential and commercial 
development is proposed under this scenario within the Phase 1 Area contributing to the 
Etobicoke Creek Watershed, and employment land use is proposed within the Humber River 
Watershed. 
 
Land Use Concept ‘B’ 
 
Under this scenario, all future development within the Mayfield West Area would occur solely 
within the Phase 2 Area (i.e. no future development proposed within the Phase 1 Area).  The 
development would be primarily residential land use, with a mixture of employment and 
commercial land uses toward the east limit of the Phase 2 Area.  The northwest quadrant of the 
Phase 2 Area (i.e. west of McLaughlin and north of the designated Greenbelt which extends 
through the centre of the Phase 2 Area) would remain undeveloped due to anticipated issues 
with servicing these lands and the limited developable area in this section.  This scenario 
represents the most intensive development scenario for the Phase 2 lands of the three 
scenarios advanced for assessment. 
 
Land Use Concept ‘C’ 
 
This land use concept is characterized by development of lands within both the Phase 1 and 
Phase 2 Areas.  All development within the Phase 2 Area would be located south of designated 
Greenbelt which extends through the centre of the Phase 2 Area, and would consist of a mixture 
of residential and commercial land uses; all development within the Phase 1 lands would consist 
of employment land use within the Humber River Watershed.  This scenario represents the 
lowest development impact to the Etobicoke Creek Watershed (i.e. the least amount of 
development would occur within the Etobicoke Creek Watershed compared to the other two 
scenarios being considered). 
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2.2 Development of External Lands 
 
At present, none of the lands upstream of the Phase 1 and 2 Areas (i.e. north of Old School 
Road or west of Chinguacousy Road) have been identified as candidate sites for future urban 
development.  Hence, all analyses for the impact assessment have assumed that these lands 
would remain in their current land use condition. 
 
The lands south of Mayfield Road within the Fletcher’s Creek Subwatershed fall within the North 
West Brampton Mount Pleasant Community.  The Secondary Planning Process for the portion 
of these lands between Mayfield Road and Wanless Drive (i.e. immediately south of the 
Mayfield West Phase 2 Area) is proceeding concurrently with the Secondary Planning Process 
for the Mayfield West Phase 2 Area.  A second land use scenario has recently been assessed 
for the North West Brampton study area, for evaluation by the various supporting disciplines of 
the overall Secondary Planning Process for those lands.  The Secondary Plan for Mount 
Pleasant Community was approved February 10, 2010.  The analyses for both the Mayfield 
West Phase 2 and North West Brampton areas is being integrated in order to provide a more 
holistic and comprehensive assessment. 
 
As part of the planning process for both lands, it has been proposed to integrate the natural 
heritage systems within both the Mayfield West and North West Brampton areas in order to 
provide a terrestrial linkage between the headwaters of the Fletcher’s Creek Subwatershed and 
the major ravine system within the Etobicoke Creek Watershed.  This is discussed further in the 
following subsection. 
 
2.3 Terrestrial/Natural Heritage System 
 
2.3.1 Existing Natural Heritage System 
 
The Landscape Scale Analysis (LSA) prepared in support of the ongoing North West Brampton 
Subwatershed Study, concluded that most of the natural vegetation cover in the vicinity of the 
Mayfield West Phase 2 (MW2) area was removed by the late 1800’s, and the current distribution 
of remnant forest cover has not changed appreciably either in location or extent since the early 
20th century. In comparison, agricultural uses of the landscape have changed substantially in 
terms of crops produced and the variety and intensity of livestock uses over the period since 
settlement. Available historic mapping (1877 onward) suggests that most watercourses were 
undefined (and hence probably of limited significance to settlers) in the headwater areas of 
Huttonville and Fletcher’s Creeks. Watercourse delineation, straightening, diversion and 
relocation became intensive in the post-war period.  
 
The current levels of overall natural cover (12 %) and the included wetland cover (4 %) are 
below literature-based thresholds (such as those contained in Environment Canada’s “How 
Much Habitat is Enough” document) that would support optimal terrestrial and wetland functions 
in the temperate zone. Remnant upland, wetland and riparian features do function at a site 
scale to provide natural cover for species, to moderate local climate, to attenuate runoff, control 
erosion, and enhance water quality. However, the benefits are nominal compared to the effects 
intensive agricultural uses, farm residences, a school, and roads which occupy more than 80% 
of the study area.  Such long-standing fragmentation can be expected to contribute to long term 
declines of the remaining biodiversity, resulting in local extirpations of rarer plant species and 
less mobile terrestrial wildlife. In particular, the past loss of substantive habitat connections to 
the primary natural corridors of the Credit River valley, Etobicoke Creek and Niagara 
Escarpment would certainly contribute to the progressive disappearance of fragmentation- and 
area-sensitive species.   
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Natural cover is not evenly distributed in the MW2 study area (ref. Figure T1, Appendix F). The 
northern half has a higher level of connectivity for species limited by natural area connectivity, 
concentrated along the major Etobicoke Creek ravines and along smaller tributaries extending 
northward, but there are significant gaps created by agricultural activities. Where forest cover is 
present, riparian-based corridor width ranges from 100 to more than 250 metres, sufficient to 
support area sensitive and edge-avoiding species where there is adequate habitat quality. 
Tributaries extend well north of the study area, ultimately to the Niagara Escarpment. 
Hedgerows throughout the MW2 lands are limited in extent, with significant canopy gaps that 
limit their function as local linkages for wildlife.  
 
The MW2 lands south of Etobicoke Creek are more fragmented, and riparian linkages are 
generally lacking. Amphibians, reptiles, and small mammals are isolated within forest habitat 
patches, reducing their potential for persistence within the landscape. The railway line 
fragments one woodlot, affecting hydrological flows but likely providing cover, sunning areas 
and movement potential to the north and south. The existing residential area in the southeast 
corner of MW2 represents a barrier.  
 
Agricultural fields offer food sources, cover and linkage, however their role in sustaining 
sensitive species over time may result in a ‘sink’ situation for populations (i.e. not sustaining 
local populations, yet attracting dispersing individuals from more sustainable habitats), whereby 
optimal cover in one year may be reversed by changes in agricultural crops in subsequent 
years. For example, Bobolink, an open country bird species recently listed as federally 
“Threatened” by COSEWIC, utilizes farm fields with specific forage grass cover for nesting and 
foraging; harvesting of hay crops routinely destroys the nests.    

 
Current vegetation and wildlife surveys indicate that the landscape is sustaining low but 
relatively consistent occurrences of species considered to be locally- to regionally-significant by 
relevant agencies, which are primarily associated with forest, open field and wetland features.  
Species at Risk sightings are confined to two species, one of which is highly localized and 
subject to site specific verification, and the second a migratory user. The breeding bird species 
are primarily comprised of relatively common forest and open field species, including area 
sensitive species which are of conservation concern regionally and in the CVC and TRCA 
jurisdictions. There is not extensive representation of wetland specialist birds, which is not 
surprising given the relatively disturbed character of wetland cover and limited extent of 
individual features. Amphibians occur at relatively low densities in the study area, with the 
exception of American Toad which is more adaptive to altered landscapes. A limited number of 
locally- and regionally significant plant species were detected. The range of moisture regimes 
present tends to sustain plant diversity, and many of these species can be maintained within 
relatively small vegetation features, unlike area sensitive wildlife species.  
  
The current vegetation communities represent forest species that were once more pervasive in 
the landscape, however diversifying elements such as coniferous cover and older growth are 
present within some features in the Greenbelt. Shade intolerant species such as red oak, 
hickory and white pine that would normally be sustained in older growth forest systems are 
locally present within some features. The forests in the study area are ‘working landscapes’ 
which have been repeatedly exploited by logging and firewood harvesting, directly or indirectly 
affected by drainage alterations, and in some cases actively used for livestock grazing now and 
in the past. These past stressors are now compounded by excessive deer browsing, which is 
altering successional patterns and systematically lowering plant biodiversity over time.  
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The soils, natural vegetation cover and hydrology of the study area were closely integrated 
historically. The uniformity of clay and till soils and relatively flat topography within the Fletcher’s 
Creek and Etobicoke Creek headwater tablelands normally works with natural forest and 
wetland cover to progressively enhance runoff retention over time, creating essentially a highly 
attenuated surface flow system. In areas where micro-topography was lacking in the immediate 
post-glacial period, the clay and till soils progressively developed relief under forest cover 
through ‘pit and mound’ processes, whereby shallow-rooted trees were uprooted by storms, 
eventually dotting the landscape with small depressions and mounds. This, in combination with 
accumulation of woody debris and organic enrichment of soils, increased the moisture retention 
properties of the forest, improved infiltration, and efficiently attenuated runoff except during the 
spring freshet and extreme storm events. The surficial storage of water may create seasonal 
‘mounding’ of moisture in forested conditions which temporarily saturates the surface soil 
horizon and associated organic litter.  
 
In forested clay plain situations, the annual moisture budget is typically collected as precipitation 
with minimal runoff, and stored in a shallow water table perched within the surface soil horizons, 
in leaf litter, and in micro-pools. Only a very small portion infiltrates due to fine-textured soils, 
and the balance is evapo-transpirated by vegetation over the summer, such that the system 
may become dry (i.e. pools dry up; perched water tables dissipate) unless rainfall is unusually 
intensive over the summer months. Horizontal migration of water (interflow) in the surficial soils 
is minimal, and subsurface perched zones also exhibit minimal horizontal migration due to the 
tight soils and flat gradient.  
 
Seasonal (aka vernal) pools that are common in the spring typically dry up by early summer, 
and are therefore less likely to sustain pool-breeding amphibian populations at high levels of 
abundance because the standing water is unreliable from year to year. For example, no 
Ambystomid salamanders have been documented from the study area or vicinity; these species 
are reliant on longer-standing pools than typically occur in the study area. Long-standing 
fragmentation of forest and wetland cover, and the likelihood that a series of drier years would 
create temporal gaps in the viable adult populations of these species, would be expected to 
progressively undermine the ability of pool-reliant wildlife to be sustained in this landscape 
except where runoff concentration can occur. 
 
The lands associated with Etobicoke Creek are also dominated by fine textured soils, however 
there is localized evidence of coarser materials that have likely been deposited through fluvial 
processes. These contribute to a wider diversity of forest and wetland communities within the 
Greenbelt, localized seepage zones along the tributaries, and wetlands on organic soils just 
upstream of Highway 10.   
 
The pre-settlement characteristics of most of the landscape of the study area, from the 
standpoint of vegetation, soils and hydrology, likely included:  
 
a) minimal runoff response and hence minimal stream baseflow in the forested headwater 

areas, with significant flows limited to the spring freshet and major storm events, with 
flows both moderated and sustained by factors including microtopography, leaf and 
woody debris cover;  

b) patchy offline wetland cover ranging from small depressions to larger features where 
localized topography created larger depressions and caused runoff to become more 
concentrated; and 

c) more extensive wetland cover associated with channels along Etobicoke Creek; 
d) very localized discharge along the valleys of Etobicoke Creek. 
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In summary, the Mayfield West Phase 2 study area shows evidence of a high level of past 
human intervention; natural forest and wetland functions have been replaced with a highly 
managed landscape. Despite this alteration, remnants with localized influences on system 
functions have persisted.  
 
Existing relationships of natural cover, soil properties and hydrology to land uses 
 
Today, a range of terrestrial features and conditions representative of historic conditions are still 
evident in the subwatershed study area, however the remnants are limited in areal extent and 
functionally ineffective at the system scale.  
 
Based on the working hypothesis of the historic, highly attenuated flow regime on the clay plain, 
runoff increased in the upper subwatershed study area once forests were cleared, watercourses 
became better defined through minor and major human interventions, and tile drains were 
introduced. Flow characteristics have become more ‘flashy’ or responsive to more frequent 
storm events, and water quality reduced due to sediment and agricultural contamination. In this 
context the current limited natural cover operates at a small fraction of its former efficiency. 
Disturbance incidents which are evident in the remnant features (e.g. cyclic logging and 
firewood removal, gradual loss of woody debris, grazing, drainage channel alterations) have 
compounded the disintegration of the canopy, soil and hydrologic systems. 
 
Ecosystem monitoring studies conducted in temperate watersheds have determined that altered 
water level fluctuation (WLF) of surface water, and altered hydroperiods (i.e. inundation periods 
and their cyclic patterns) become environmental stressors that affect flora and fauna as 
watershed forest cover is reduced and landscapes are converted to more impervious cover (see 
Azous and Horner 2001; Wright et al. 2006). Increased ‘flashy’ character of runoff events 
causes inundation during periods of the growing season which may be incompatible with the 
annual growth cycle of native plant communities. The effects on wetland biota typically include 
reduced biodiversity as invasive monotypic plant species that are adapted to irregular 
fluctuations, displace more diverse communities that are less tolerant of fluctuations. 
Populations of wildlife dependent on the terrestrial/aquatic interface, such as amphibians, may 
be eliminated as irregular water level fluctuations threaten their eggs and larval stages. The 
effects become acute under urban conditions where impervious land cover further reduces the 
hydrologic response period, generating flows and water level fluctuations shortly after onset of 
relatively minor precipitation events. Urban wetlands also receive greater inputs of 
contaminants, typically one to two orders of magnitude greater than under pre-development 
conditions without stormwater best management (Schueler 1987). 
 
The existing ecosystem conditions in the study area, as documented in the present study, can 
be summarized in terms of key stressor indicators: 
- a high level of habitat fragmentation that is long-standing 
- limited seasonal moisture storage in the landscape within remnant natural features; less 

moisture retention occurs where drainage has been improved 
- minimal habitat linkages at the local scale between remnant natural features, to 

landscape scale hydrologic functions (surface and groundwater), and to larger scale 
primary corridors (Credit River, Etobicoke Creek, Humber River, Niagara Escarpment, 
Greenbelt) 

- ongoing effects of agricultural practices in the tablelands as well as some ravine areas; 
which may benefit some species but represent risks to others 
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2.3.2   Summary of Existing Terrestrial Constraints and Opportunities 
 
Figure T2 (in Appendix F) summarizes the significant natural resource features and constraints 
based on presently available information. These are discussed below by sub-areas 1 through 8, 
as shown in Figure T3.   
 

 
Figure T3: Key map of sub-areas 1 to 8. 

 
Area 1 - Fletcher’s Creek headwaters 
East of McLaughlin Road  
 
• Low constraint watercourses present with minimal riparian cover or habitat connectivity 

Tableland woodlot with upland and swamp habitat severed by railway line, which also 
forms subwatershed boundary  

• Woodlot meets draft Town and ROPA 21 Significant Woodland criteria 
• MNR identified wetlands in this woodlot will likely be scored as part of a Fletcher’s Creek 

Headwaters Provincially Significant Wetland complex 
• Significant Wildlife Habitat present based on draft ROPA 21 criteria 
• Existing agricultural fields support wildlife movements as well as habitat for area 

sensitive open country bird species 
• Railway provides potential linkage for wildlife movement and plant community cover 
• Hedgerows provide local linkage functions 
• Localized heritage trees in hedgerows and agricultural fields 
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Area 2 - Fletcher’s Creek headwaters 
West of McLaughlin Road  
 
• Low constraint watercourses present with one medium constraint tributary present  
• Minimal riparian cover or habitat connectivity; potential for increased riparian cover and 

linkages 
• Tableland woodlot with upland and swamp habitat just south of subwatershed boundary 
• Woodlot meets draft Town and ROPA 21 Significant Woodland criteria 
• MNR identified wetlands in this woodlot will likely be scored as part of a Fletcher’s Creek 

Headwaters Provincially Significant Wetland complex 
• Significant Wildlife Habitat present based on draft ROPA 21 criteria 
• Existing agricultural fields support wildlife movements as well as habitat for area 

sensitive open country bird species 
 
Area 3 - Etobicoke Creek Subwatershed 
East of McLaughlin Road, south of Greenbelt  
 
• Low constraint watercourses extend out of Greenbelt 
• Minimal riparian cover or habitat connectivity; local potential for increased riparian cover 

and linkages 
• Tableland woodlots (2) with upland and swamp habitat severed by railway line, which 

also forms subwatershed boundary  
• Woodlots meet draft Town and ROPA 21 Significant Woodland criteria 
• MNR has mapped wetlands in these woodlot; scoring status uncertain 
• Significant Wildlife Habitat present based on draft ROPA 21 criteria 
• Railway provides potential linkage for wildlife movement and plant community cover 
• Hedgerows provide local linkage functions 
• Existing agricultural fields support wildlife movements as well as habitat for area 

sensitive open country bird species 
 
Area 4 - Etobicoke Creek Subwatershed 
West of McLaughlin Road, south of Greenbelt 
  
• Low constraint watercourses extend out of Greenbelt 
• Minimal riparian cover or habitat connectivity; limited potential for increased riparian 

cover and linkages  
• Existing agricultural fields support wildlife movements as well as habitat for area 

sensitive open country bird species 
• Hedgerows provide local linkage functions 
• Localized heritage trees in hedgerows and agricultural fields 

 
Area 5 - Etobicoke Creek Subwatershed 
East of McLaughlin Road, north of Greenbelt  
 
• Major ravine with high constraint permanent watercourses 
• Additional seasonal and complex contributing watercourses of medium constraint 

present outside of Greenbelt 
• Potential for increased riparian cover and linkages 
• Ravine forest meets draft Town and ROPA 21 Significant Woodland criteria, and ROPA 

21 Significant Valleyland Criteria 
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• Wetlands present within ravine, not evaluated to date by MNR 
• Significant Wildlife Habitat present within ravine based on draft ROPA 21 criteria 
• Ravines provide primary corridor functions 
• Hedgerows provide local linkage functions (highly fragmented) 
• Existing agricultural fields support wildlife movements as well as habitat for area 

sensitive open country bird species 
 
Area 6 - Etobicoke Creek Subwatershed 
West of McLaughlin Road, north of Greenbelt  
 
• Seasonal and complex contributing watercourses of low and medium constraint 
• Potential for increased riparian cover and linkages 
• Wetlands present along tributary watercourses, not evaluated to date by MNR 
• Existing agricultural fields support wildlife movements as well as habitat for area 

sensitive open country bird species 
 
Area 7 - Etobicoke Creek Subwatershed 
Greenbelt East of McLaughlin Road 
 
• High constraint permanent Etobicoke Creek channel 
• Additional minor and complex contributing watercourses of low and medium constraint  
• Potential for increased riparian cover and linkage 
• Ravine forests meets draft Town and ROPA 21 Significant Woodland criteria 
• Ravine meets ROPA 21 Significant Valleyland Criteria 
• Wetlands present within ravine, not evaluated to date by MNR 
• Endangered species (Butternut) 
• Significant Wildlife Habitat present within ravine based on draft ROPA 21 criteria 
• Existing agricultural fields within and adjacent to ravine support wildlife movements as 

well as habitat for area sensitive open country bird species 
 
Area 8 - Etobicoke Creek Subwatershed 
Greenbelt West of McLaughlin Road  
 
• High constraint permanent Etobicoke Creek channel 
• Additional seasonal and complex contributing watercourses of low and medium 

constraints  
• Potential for increased riparian cover and linkages 
• Forests meets draft Town and ROPA 21 Significant Woodland criteria 
• Valleylands meet ROPA 21 Significant Valleyland Criteria  
• Wetlands present associated with watercourses, not evaluated to date by MNR 
• Significant Wildlife Habitat present based on draft ROPA 21 criteria 
• Existing agricultural fields support wildlife movements as well as habitat for area 

sensitive open country bird species 
 
2.3.3 Future Natural Heritage System 
 
Traditionally, subwatershed planning in urbanizing landscapes has been reductionist in 
approach, focusing at the site scale and planning its immediate future relative to urban 
development. Until recently, the approaches have overlooked the broader watershed to regional 
context, historical conditions, interrelated landscape functioning, and long term issues (such as 
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climate change, role of invasive species) which may affect the future system at local, regional, 
national and global scales.  
 
The Terms of Reference for the present study reference the Town of Caledon’s Official Plan 
which contains detailed Ecosystem Planning and Management policies whose fundamental 
objective is to ensure that as land uses change and development occurs, the integrity of 
Caledon’s ecosystems is protected, maintained and, as appropriate, restored and enhanced. 
Section 3.1 of the Official Plan establishes detailed Ecosystem Objectives and outlines an 
overall Ecosystem Planning Strategy, including an Ecosystem Framework and Performance 
Measures, which must guide planning and development decisions.  
 
The Provincial Policy Statement, the Region of Peel Official Plan, Town of Caledon Official Plan, 
as well as CVC and TRCA policies place a strong emphasis on the sustainable protection of 
natural heritage.  The Provincial Policy Statement (2005) requires evaluation of the potential 
effects of development and site alteration on lands adjacent to natural heritage features. The 
Greenbelt Plan (2005) identifies the landscape surrounding the natural heritage system as being 
integral to its function. The Draft ROPA 21 for Peel introduces new policy areas that reduce air 
pollution, energy use, and encourage at source management of water quality and quantity within 
urban land uses. TRCA, in the development of its Living City policies is considering a much 
wider scope of policies, extending beyond the traditional focus on biodiversity and water, to 
energy, waste, urban agriculture and cultural heritage. The Town of Caledon Council endorsed 
sustainable community principles in May, 2009 for the Mayfield West Phase 2 community 
toward the “creation of a new model for sustainable community design.” The planning principles 
reflect a desire to improve the features and functions of the existing natural heritage system. 
Within Mayfield’s urban lands they stated a desire to implement low impact development 
practices with respect to water, and reduce air pollution, energy and waste.  
 
Based on our experience in other urbanizing watersheds, it is helpful to examine future options 
from several standpoints in order to understand not only their efficacy at conserving natural 
resources, but also to understand the options from a municipal open space management 
perspective. Table 2.3.1 presents Natural Heritage options that could be applied, and highlights 
‘pros and cons’ associated with each from the standpoint of current policy and merits to 
maintaining or improving landscape functions. It should be noted that Table 2.3.1 does address: 
 
• Potential actions based on opportunities identified to date in the study area 
• Pros and cons related to habitat functions and biophysical linkages 
• Likelihood that approaches can meet current natural heritage policy requirements 

including PPS (2005) 
 
However, it is recognized that the discussion of options in Table 2.3.1 does not address: 
 
• New policies, planning and cost-sharing mechanisms required to integrate Open Space 

and other land uses where it would be beneficial but not addressed under existing 
policies; 

• Compensation of landowners for loss of development potential (direct compensation, 
development charge credits, density adjustments, etc.) 

• Municipal capacity to manage natural open space networks (including potential 
liabilities). 

 
The “Green Development” approach outlined in Table 2.3.1 is considered to be a model 
applicable to the Phase 2 study area given a) the presence of a significant Greenbelt 
designated area; b) the presence of other natural features and potential regional linkages that 



Town of Caledon 
Mayfield West 
Phase 2 (West) Part B 
August 2010 
 

Project #108041  Page 21 

have been identified as part of potential regional linkages in the North West Brampton 
Landscape Scale Analysis (2007); and c) the Principles identified for the Phase 2 lands, 
particularly Principle 1 (Achieve Net Ecological Gain), Principle 2 (Adopt an integrated design 
process) and Principle 8 (Ensure community connectivity and integration at all scales).  The 
“Green Development” approach functionally integrates the future built environment with the core 
natural features, corridor and other linkages, and buffer areas/uses.   
 
It should be emphasized that when the existing agricultural matrix is replaced by urban 
development, the mobility of terrestrial species will be significantly reduced, and potent 
stressors will be added to the environment. To partially address these factors, riparian-based 
linkages are currently proposed in the Mount Pleasant Secondary Plan that would extend up to 
Mayfield Road, with the intention of creating connections to the isolated woodlots north of 
Mayfield Road, and ultimately to the Etobicoke Creek valley in the Greenbelt. These linkages 
are intended to contain riparian, upland and wetland components, and thereby may provide 
some opportunity for terrestrial species movements, potentially including reported species of 
concern.  

 
Environment Canada recommends corridors a minimum of 50 to 100 metres wide to facilitate 
species movements. In the Mount Pleasant plan, riparian corridors are integrated beside 
remnant woodlots and wetlands to increase overall natural core area and corridor functionality, 
thereby routinely exceeding the minimum corridor standards. This approach may be feasible for 
linkages that created north of Mayfield Road.  
 
With respect to the Part B land use scenario sensitivity analysis, all key ecological parameters 
at the landscape scale can be captured in the assessment. However, the detail related to each 
plan, such as specific locations of linkages, buffer and restoration areas, location of key 
infrastructure elements (such as stormwater facilities), are not accessible at this scale.  
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Table 2.3.1.  Natural Heritage Options for Mayfield West 

Option Description Components/Needs Benefits Drawbacks 
1. Islands of Green  
• Significant natural features 

(ravines, mature woodlots and 
wetlands) maintained in Open 
Space  

• Key habitat linkages along 
ravines, smaller linkages along 
smaller watercourses with 
primarily pedestrian functions 

• A ‘green amenity’ approach i.e. 
human usage of features has 
priority 

 

• ‘Significant’ core habitats (woodlots, 
wetlands) retained. 

• Major watercourses dictate linkage 
opportunities 

• Active/passive recreation in retained 
features not a high priority 

• Key habitat linkages along ravines, 
smaller linkages along smaller 
watercourses with primarily pedestrian 
functions 

• Buffers and edge management on case 
by case basis (EIS process) 

• Greenbelt Key Natural Heritage Features 
retained and enhanced 

• Smaller core areas suitable for urban-
adapted species  

• Natural features retained as 
neighbourhood focal points; value and 
character added to adjacent 
developments 

• Potential for integration of localized flow 
moderation on some watercourses 
through retained features 

• More discrete feature-based approach 
facilitates urban design.  

• Limited extent of natural cover limits 
opportunities to benefit broader 
hydrologic functions, air quality, 
microclimate 

• Isolated features in an urban matrix lose 
habitat functions & sustainable features  

• Habitat ‘sinks’ for sensitive species due to 
likelihood of predation / parasitism / 
invasion by urban affiliated species; 
biodiversity will decline over time 

• Net loss in ecological functions over time 
• Regional linkages not addressed 
• Unlikely to meet targets or NH policy 

mandates (PPS 2005) due to lack of 
‘system’ approach 

2. Green Linkages 
• Strategic riparian linkages  
• Limited upland linkages  
• A ‘green amenity’ approach i.e. 

human usage of features has 
priority 

• Restored riparian meander zones / 
buffers with a variety of habitats 
depending on corridor width 

• Local woodlot/wetland habitat and 
diversity integrated where possible 
(Islands of Green approach) 

• Obvious upland linkages (e.g. trail links, 
railway buffers) 

• Primary focus on higher order Etobicoke 
and Fletcher’s Creek corridors 

• Opportunity for stream-side floodplain 
expansion and seasonal wetlands.  

• Enhanced flow moderation / water quality 
benefits 

• Local trails primarily in north / south 
pattern partially addresses local 
commuting needs 

• Basic habitat linkages improve functioning 
• More discrete feature-based approach 

facilitates urban design. 
• Potential for functional net gain due to 

expanded watercourse systems. 
• Potentially compliant with PPS 2005; 

potentially meets some watershed targets 
 

• Limited natural cover limits opportunities 
to benefit broader hydrologic functions, air 
quality, microclimate 

• Isolated features in urban matrix lose 
habitat functions & sustainable features  

• Regional linkages likely not addressed 
• Habitat ‘sinks’ for sensitive species due to 

likelihood of predation / parasitism / 
invasion by urban affiliated species; 
biodiversity will decline over time 

3. Linked Green Blocks  
• Green Blocks for habitat 

integration and functional 
enhancement 

• Strategic riparian linkages  
• Stronger upland linkages (local 

and regional) 
• Integrated approach to protect, 

manage & enhance functional 
potential 

• Prioritizes most significant core natural 
habitats (woodlots, wetlands) plus added 
naturalized cover for integration & 
functional improvement 

• Functional Enhancement Zones combine 
major Park and Open Space with less 
impervious & other compatible uses 
(schools, institutional, SWM, local streets) 

• Lower priority features integrated outside 
blocks where possible 

• Restored riparian meander zones / 
buffers with a variety of habitats 
depending on corridor width 

• Enhanced strategic upland linkages 

• Consolidates fragmented habitats and 
functions, and adds diversity to create 
more sustainable system over time 

• Potential for enhanced interior habitat 
cover 

• Habitat blocks consolidated, 
complementary uses buffer the urban 
matrix effects 

• Improved opportunities to benefit broader 
hydrologic functions, air quality, 
microclimate 

• Regional linkages potentially addressed 
• Blocks potentially large enough to sustain 

• Benefits concentrated in priority areas 
• Lower priority features will lose habitat 

functions and sustainability of features 
• May reduce investment in managing 

superior natural areas  (e.g. Etobicoke 
Ck. valley) unless benefits can be traded 

• Blocks may complicate conventional 
planning approaches to roads and 
servicing 

• More intensive role of Municipality to 
manage and maintain 

• Regional linkages require participation of 
City of Brampton and rural landowners to 
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Table 2.3.1.  Natural Heritage Options for Mayfield West 

Option Description Components/Needs Benefits Drawbacks 
including new and existing (railway 
buffers, pedestrian trails) as well as 
regional linkages (to Greenbelt / 
Fletcher’s Creek.) 

• SWM highly integrated with restored 
watercourses, swales and wetlands  

• BENEFIT TRADING OPTION – reinforce 
habitat cover and linkages outside 
development area as trade-off for 
reduced high level treatment of potential 
‘Linked Green Blocks’ 

quality habitat and associated species (?) 
• Focuses on strategic actions in scale-

sensitive approach; concentrates 
investments 

• Creation of major community focal points 
(recreation, stewardship) 

• Potential for functional net gain due to 
expanded watercourse systems, 
functional integration, habitat 
consolidation, added diversity 

• Potential net gain of habitat cover at 
subcatchment scale 

• Compliant with PPS 2005 due to ‘system’ 
focus; likely meets some watershed 
targets 

achieve 
 

4. Green Development 
• Assume ‘Linked Green Blocks’ 

approach to functional 
enhancement  

• Application of green 
technologies to built areas 
(landscape, energy & water 
management) 

• Urban Forest Canopy 
approach 

• Assume ‘Linked Green Block’ 
components (see above) 

• Intensified high density development in 
conjunction with ‘Green Blocks’ of major 
Parks and Open Space 

• Linkage / riparian features associated 
with key watercourses and major arterial 
road corridors 

• Highly accessible trails and bikeways 
• Green roofs, rainwater reuse, energy 

efficient building design 
• Intensive planting to achieve Urban 

Forest Canopy targets (possibly 25-40% 
including built area cover and natural 
forest) 

• SWM best management at source 
wherever feasible (LID bioswales etc.) 

• Most ‘Linked Green Block’ benefits would 
apply (see above) 

• Higher density may facilitate more 
effective Green Block integration 

• Benefits from enhanced SWM 
performance 

• Urban Forest Canopy enhancement 
offers best opportunities to benefit 
broader hydrologic functions, air quality, 
microclimate 

• Creation of major community focal points 
(recreation, stewardship) 

• Potential for functional net gain due to 
systems integration, habitat consolidation, 
added diversity 

• Potential net gain of habitat cover at 
subcatchment scale 

• Compliant with PPS 2005 due to ‘system’ 
focus; likely meets additional watershed 
targets  

• Different development standards than 
adjoining neighbourhoods 

• Natural system benefits concentrated in 
priority areas 

• Lower priority features will lose habitat 
functions and sustainability of features 

• May reduce investment in managing 
superior natural areas  (e.g. Etobicoke 
Ck. valley) unless benefits can be traded 

• Blocks may complicate conventional 
planning approaches to roads and 
servicing 

• More intensive role of Municipality to 
manage and maintain 

• Regional linkages require participation of 
City of Brampton and rural landowners to 
achieve 
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3. IMPACT ASSESSMENT  
 
3.1 Evaluation Factors 
 
The factors which are considered in the evaluation of environmental impacts from proposed 
land use conditions and the development of management strategies are measured against a 
series of integrated parameters which are used in order to determine whether or not a proposed 
development scenario or associated management strategy would be anticipated to adequately 
protect and enhance the area’s environmental systems in accordance with governing legislation 
and practices.  While these are conventionally organized into specific disciplines, it is 
recognized that the evaluation of one objective for a particular discipline is contingent upon an 
objective established in another discipline; hence, the practice of establishing the evaluation 
factors necessarily requires an integrated approach among the various disciplines involved. 
 
The following principles have been applied for the development, interpretation, and application 
of the evaluation factors applied for the Impact Assessment of the respective land use 
alternatives considered for Mayfield West Phase 2: 
 
i) Evaluation factors must be founded upon scientific principles which are recognized and 

accepted among the practitioners in the respective field and must be consistent with the 
respective standards of practice. 

ii) Evaluation factors must be consistent with the current laws, regulations, and current 
policies from regulatory agencies. 

iii) With respect to their relationship to developing management strategies, evaluation 
factors must recognize current environmental management practices, technologies, and 
the limitations of same. 

iv) Evaluation factors must recognize the influence of current human intervention in the 
area, specifically with respect to the influence of existing agricultural practices. 

v) The evaluation factors applied for the impact assessment and the development of the 
environmental management system must ultimately be useful for yielding management 
strategies which are feasible (implementable) and enforceable. 

vi) For the purpose of this study, the evaluation factors must be consistent with the 9 
Guiding Principles for the Secondary Plan which were established for this study and 
previously circulated to the Core Management Committee, specifically: 
a. Achieve net ecological gain, when practical, possible, and advisable. 
b. Adopt an integrated design process. 
c. Foster a local identity rooted in the spirit of the Town of Caledon. 
d. Establish the structure for a close knit small town that fosters self sufficiency. 
e. Achieve a range and mix of housing. 
f. Promote walking, cycling and transit opportunities. 
g. Maximize conservation and innovation (water, waste, energy). 
h. Ensure community connectivity and integration at all scales. 
i. Support adaptive change. 

 
A list of evaluation factors has been developed, specific to each study discipline for the 
Environmental Impact Assessment, based upon the above principles, in order to evaluate the 
impacts of the three land use scenarios.  These factors have been established based upon 
prevailing standards of practice, governing legislation, and recent trends for similar studies in 
other jurisdictions.  The factors, by discipline, are summarized in Table 3.1.1. 
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Table 3.1.1:  Summary of Environmental Factors Applied for Impact Assessment 

Discipline Factor
Terrestrial • Riparian Cover 
 • Wetland Cover 
 • Natural Cover 
 • Native Biodiversity Functions 
 • Natural System Protection 
  
Fisheries and Aquatic Habitat • Watercourse Protection (sensitivity/ # crossings) 
  
Hydrogeology • Groundwater Discharge 
 • Water Table Elevation 
  
Geotechnical • Stable Valley Slope 
 • Slope Stability (stormwater management discharge) 
  
Stream/Fluvial Geomorphology • Maintenance of Channel length 
 • Erosion Potential 
 • Maintenance of Drainage Density 
  
Hydrology/Hydraulics • Flooding Potential (downstream off-site) 
 • Flooding Potential (on-site) 
  
Water Quality • Instream Water Quality (mass loading) 

 
3.2 Geotechnical  
 
Slope stability analyses have been completed for critical areas identified within the Etobicoke 
Creek Watershed.  This information has been used in order to identify potential restrictions to 
development due to additional setback requirements based upon geotechnical requirements, 
specifically the determination of the Long Term Stable Slope Crest.  The cross-section location 
plan corresponding to this assessment is presented in Appendix ‘A’.  The position of the LTSSC, 
shown as a setback from the existing slope crest is summarized for each section in Table 3.2.1.  
 

Table 3.2.1:  Long Term Stable Slope Crest Position 

Section 
No. Average Slope Inclination 

Evidence 
of Active 
Erosion 

Soil at Slope 
Toe 

Toe Erosion 
Setback (m) 

LTSSC Position Relative to 
Existing Slope Crest Position 

(m) 
1 ± 2.9 H : 1 V No Clayey Silt Till 1 0 (existing slope crest) 
2 ± 2.5 H : 1 V Yes Sands and Silts 8 0 (existing slope crest) 
3 ± 1.1 H : 1 V Yes Sands and Silts 8 12 
4 ± 2.0 H : 1 V No Sands and Silts 2 0 (existing slope crest) 
5 ± 1.3 H : 1 V No Sands and Silts 2 0 (existing slope crest) 

6 ± 1.4 H : 1 V 
(toe is steeper than 1H : 1V) Yes Sands and Silts 8 13 

7 ± 1.2 H : 1 V Yes Sands and Silts 8 7 
8E ± 1.7 H : 1 V No Sands and Silts 2 0 (existing slope crest) 
8W ± 1.7 H : 1 V No Sands and Silts 2 0 (existing slope crest) 
9S ± 1.6 H : 1 V No Sands and Silts 2 0 (existing slope crest) 
9N ± 2.2 H : 1 V No Sands and Silts 2 0 (existing slope crest) 

10W ± 1.5 H : 1 V No Sands and Silts 2 0 (existing slope crest) 
11S ± 2.5 H : 1 V No Sands and Silts 2 0 (existing slope crest) 
11N ± 2.0 H : 1 V No Sands and Silts 2 0 (existing slope crest) 
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The analysis indicates that for the majority of the site, the LTSSC is coincident with the existing 
slope crest (also known as the top of bank). For Cross Sections 3, 6, and 7, the LTSSC is 
setback 12, 13, and 7 metres from the existing slope crest, respectively. The LTSSC in these 
areas is shown in Figures 5A and 5B in Appendix ‘A’. 
 
The results of the foregoing assessment have been compared with the proposed development 
locations in each of the three scenarios advanced for evaluation, in order to determine whether 
or not the proposed development for the scenario occurs in the vicinity of those areas which 
would require an additional setback from the existing slope crest in order to achieve the Long 
Term Stable Slope Crest.  The results of this assessment have indicated that Scenarios A and B 
would include development adjacent to those sections requiring additional setback from the 
existing slope crest; Scenario C, however, did not include development in the areas identified as 
requiring an additional setback from the existing slope crest to achieve the Long Term Stable 
Slope Crest, and is thus considered the preferred alternative based upon the geotechnical 
evaluation factors. 
 
3.3 Hydrogeologic (Groundwater) 
 
Management objectives relating to groundwater is linked to their functionality with the terrestrial 
and aquatic systems. Management objectives would also be linked from an anthropogenic point 
of view to provide quantity and quality of water for any local aquifers. 
 
The management of the quantity and quality of groundwater recharge is considered necessary 
to maintain groundwater levels to provide the hydraulic gradients for groundwater discharge to 
functionally dependent creek reaches and wet terrestrial features; and to maintain groundwater 
quality and availability for local water wells. As such groundwater assessment factors could 
reflect the following: 
 
• Water table elevations, 
• Recharge areas (i.e. average recharge on a functional scale) and 
• Groundwater discharge (i.e. reach or wetland specific). 
 
The actual setting of these groundwater assessment factors should reflect the functionality 
(i.e. groundwater linkage), the hydrogeologic sensitivity and the ability to quantify the various 
hydrogeologic parameters. 
 
The existing conditions model was modified to simulate potential future development conditions 
in the Mayfield West Study Area for each future scenario.  The groundwater recharge 
associated with each development scenario was adjusted by multiplying the existing recharge 
from the calibrated model by a recharge reduction factor based on the imperviousness of the 
proposed land use (ref. Table 3.3.1). 
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Table 3.3.1.  Impervious Coverage and Recharge Reduction Factor by Land Use 

Land Use Directly Connected 
Imperviousness 

Recharge Reduction 
Factor 

 (%) (%) 
Commercial 96 4 

Community Services 32 68 
Employment Lands 80 20 

Green Corridors 0 100 
Residential/Mixed-Use Community 50 50 

 
The steady-state model results for the three scenarios are presented in Figure GW-2 to 
Figure GW-4 in Appendix ‘B’.  These figures depict the Change in Simulated Water Table from 
Existing Conditions for each of the scenarios. 
 
Table 3.3.2 presents the observed and modelled stream discharge at each of the monitoring 
locations under all scenarios. 
 

Table 3.3.2.  Observed and Simulated Groundwater Discharge for all Scenarios at Monitoring Locations 

Site Easting Northing 
Min.  

Estimated  
Baseflow (L/s) 

Max.  
Estimated  

Baseflow (L/s) 

Model 
Simulated 

Baseflow (L/s) 
Scenario 

A 
Scenario 

B 
Scenario 

C 

FE12 592217 4844837 1.1 2.0 3.7 3.7 3.7 3.7 
FE13 592861.6 4844739 1.1 2.3 2.6 2.5 2.6 2.6 

FE14 593451.3 4844147 19.0 19.0 15.6 15.1 15.0 15.5 

FE21 593297.3 4844050 4.1 4.6 5.3 5.1 5.0 5.2 
FE22 593319.7 4844120 5.42 6.81 10.2 9.9 9.9 10.2 

 
Simulated Future Conditions and Impact Analysis 
 
The Mayfield West Study Area is situated on a till plain making it one of the lowest permeability 
areas within the Credit River Watershed.  The average recharge for the area under existing 
conditions, based on the current modeling, is estimated to be about 23 mm/year.  The future 
development scenarios indicate that the development will be a mix of commercial, residential 
and institutional uses which are expected to reduce the local groundwater recharge compared 
to the existing undeveloped conditions. 
 
The development area covers portions of Etobicoke Creek and headwaters of Fletcher's Creek.  
Under existing conditions groundwater flow in the study area is southeast.  This groundwater 
flow direction is maintained through all development scenarios. 
 
The largest change in water levels in the Mayfield West Study Area occurs under Future 
Scenario B (Figure GW-3) where the water table drops by up to 2 metres.  For the majority of 
the Mayfield West Study Area the change in water table is less than one metre under all future 
scenarios in local upland areas and 10 centimetres to not measurable in the valley lands. 
Terrestrial features in the uplands are considered to be recharge features and impacts on 
hydroperiod are not expected to be significant due to low permeability of underlying soils.  The 
potential reduction in groundwater discharge as indicated by the model is less than 6%. 
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Limitations of Analysis 
 
The model simulations and results presented above were completed to aid in the analysis of 
any potential impacts on hydrogeology associated with the potential future development 
scenarios.  The model is a simplified representation of the physical system.  The model was 
most recently calibrated to existing subwatershed scale conditions for the Mayfield West Study 
Area.  The calibration did not consider any new monitoring data collected since September 2009 
and only included water level data from the domestic water well data base and the drilled (BH 
series) monitoring wells.  The calibration also does not include calibration of stream flows 
outside of the Etobicoke Creek watershed. 
 
The model simulation is carried out to simulate steady-state conditions.  This simulation results 
are considered to be representative of average annual conditions.  Seasonal changes in water 
levels and groundwater discharge are not simulated with the model.  Therefore the model 
should be used to evaluate changes in the average hydrogeologic conditions. 
 
Stream stage is estimated from the 10 m digital elevation model provided by Credit Valley 
Conservation when the watershed model was developed.  Therefore the stream stage may not 
fully represent local stream stages.  The estimated potential error in stream stage may be 
2 m (+/-) based on analysis from other subwatershed studies in the Credit River Watershed.  
However, the impact analysis evaluates the relative change in water levels and groundwater 
discharge so this potential error in stream stage does not preclude the comparison of 
hydrogeologic conditions between scenarios. 
 
3.4 Hydrology and Hydraulics 
 
The following objectives have been applied for the hydrologic and hydraulic component of the 
impact assessment: 
 
• Future development and stormwater management practices are to address any 

hydraulic constraints imposed by the receiving watercourses and hydraulic systems.  
This is typically achieved through the control of post-development flow rates to receiving 
watercourses and hydraulic systems to pre-development levels as a minimum (i.e. 
providing “post-to-pre” development control). 

 

• Future development and stormwater management practices are to provide requisite 
erosion control for protection of the downstream watercourses to ensure they remain 
stable. 

 

As the foregoing illustrates, the objectives applied for hydrologic and hydraulic impact analyses 
are principally related to requirements for stormwater management practices for future 
development. 
 
Hydrologic and hydraulic analyses have been completed for each of the three development 
scenarios in order to evaluate the impacts with respect to increased risk of flooding and erosion.  
The stormwater management techniques which have been considered for this impact 
assessment can be classified into the following two categories: 
 
(i) “Do Nothing” – Future Uncontrolled Development 
(ii) End-of-pipe facilities 
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In addition to the foregoing, the long list of alternatives for stormwater management includes the 
application of source controls (i.e. Low Impact Development Best Management Practices) within 
the respective development areas, as well as a combination of source controls and end-of-pipe 
facilities.  To-date, various criteria have been applied and evaluated as part of other initiatives in 
order to establish the functional basis for determining the requisite capture rate and extent of 
application of LID infiltration BMP’s, including water balance targets, water quality targets, and 
erosion control targets; however, no clear direction has been advanced in order to establish the 
basis for the application of these rates.  Consequently, the analyses for these two additional 
alternatives will be completed as part of the Part C assessment, subject to resolution regarding 
the specific functional criteria to be applied for the sizing of LID infiltration BMP’s. 
 
Hydrologic Impact Assessment 
 
Hydrologic analyses for each of the three land use scenarios presented for the Mayfield West 
Phase 2 Area have been completed using the HSP-F hydrologic models for the Fletcher’s Creek 
Subwatershed and the Etobicoke Creek Watershed which were developed under Part A of the 
Environmental Study.   
 
As indicated in the Part A Working Paper, the HSP-F hydrologic model for the Fletcher’s Creek 
Subwatershed was originally developed and calibrated as part of the North West Brampton 
Subwatershed Study; that model was refined within the limits of the Mayfield West Phase 2 
Area, based upon the detailed topographic mapping provided for this study.   
 
The HSP-F hydrologic model for the Etobicoke Creek has been reviewed by AMEC and TRCA 
staff, and is considered satisfactorily calibrated and developed for the purpose of this study (ref. 
personal communication Farrell-Liu, August 10, 2010). 
 
The requirements for satisfying hydraulic constraints and providing flood control have been 
established based upon the hydrologic analyses completed for the Part A:  Existing Conditions 
and Characterization.  As indicated in that report, the hydrologic modeling has been completed 
using the HSP-F methodology for the Fletcher’s Creek Subwatershed within CVC jurisdiction, as 
well as for the portion of the Etobicoke Creek Watershed which lies upstream of the study area 
outlet at Hurontario.   
 
The subcatchment discretization through the Mayfield West Phase 2 Area has been refined 
based upon the three land use scenarios provided for this assessment, in order to reflect the 
anticipated drainage conditions within the limits of the urban development area on the west side 
of Hurontario Road.  The subcatchment boundaries for the future land use conditions are 
presented in Appendix ‘C’. 
 
The model parameters have been modified based upon the three land use scenarios presented, 
in order to reflect the development alternatives within the study area.  While all future land use 
scenarios have applied the same subcatchment discretization as presented in Appendix ‘C’, the 
soil parameters and impervious coverages have been revised to reflect the three alternative 
land use conditions being considered.  Additional information regarding the subcatchment 
parameterization is presented in Appendix ‘C’. 
 
Frequency Analysis for Future Uncontrolled Land Use Conditions 
 
A 40 year continuous simulation has been completed using the HSP-F hydrologic models for the 
Fletcher’s Creek Subwatershed and the Etobicoke Creek Watershed, for each of the three 
future land use scenarios within the Mayfield West Phase 2 lands without stormwater quantity 
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control.  Frequency analyses have been completed using the Consolidated Frequency Analysis 
(CFA) software based upon the simulated annual maximum flow rates.  As per the Ministry of 
Natural Resources guidelines for conducting frequency analysis, the Coefficient of Skew has 
been checked to determine which distribution is the most appropriate.  The Log Pearson Type 
III Distribution has been applied for the Fletcher’s Creek Subwatershed, consistent with the 
methodology which has been previously applied for the North West Brampton Subwatershed 
Study; the Log Pearson Type III Distribution has also been applied for the Etobicoke Creek 
Watershed, based upon the negative coefficient of skew, and the observed “fit” of the 
distribution to the data.  As well, the Regional Storm (Hurricane Hazel) has been simulated as a 
discrete storm event, and the peak flow rate obtained at key locations throughout the Study 
Area.  The simulated frequency flows for each land use scenario at key locations within the 
Study Area are summarized in Tables 3.4.1 to 3.4.3. 
 

Table 3.4.1.  Simulated Peak Flows for Future “A” Land Use Conditions 
(m3/s) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 3.01 4.72 7.61 12.5 16.4 20.6 26.8 32.0 199.0 
2.360 1.42 2.36 3.97 6.74 8.90 11.2 14.6 17.4 112.0 
2.363 0.82 1.36 2.33 4.15 5.69 7.43 10.1 12.5 67.6 
2.370 1.22 2.22 3.89 6.49 8.33 10.1 12.5 14.4 98.3 
2.380 0.25 0.44 0.79 1.37 1.83 2.30 2.98 3.53 21.9 
2.390 0.58 0.92 1.57 2.82 3.91 5.19 7.23 9.08 45.8 
2.400 0.28 0.47 0.82 1.49 2.07 2.74 3.78 4.71 27.3 
2.410 0.32 0.49 0.80 1.41 1.94 2.56 3.56 4.46 18.8 
2.420 0.051 0.10 0.21 0.50 0.81 1.22 1.97 2.75 6.39 
2.430 0.24 0.38 0.61 1.02 1.36 1.75 2.33 2.85 13.3 
2.470 1.06 2.03 3.66 6.17 7.91 9.58 11.7 13.3 92.5 
2.480 0.35 0.60 1.40 1.87 2.56 3.33 4.51 5.53 34.5 
2.490 0.74 1.44 2.59 4.29 5.41 6.45 7.74 8.66 63.7 
2.500 0.16 0.27 0.48 0.92 1.33 1.83 2.65 3.42 16.5 
2.510 0.045 0.085 0.17 0.38 0.59 0.85 1.31 1.77 4.43 
2.520 0.11 0.18 0.31 0.58 0.82 1.11 1.59 2.05 10.9 
2.530 0.19 0.33 0.59 1.04 1.41 1.82 2.41 2.92 18.6 
2.540 0.29 0.51 0.90 1.66 2.30 3.04 4.17 5.17 28.0 
2.550 0.092 0.15 0.28 0.57 0.87 1.25 1.94 2.63 10.1 
2.560 0.20 0.35 0.64 1.12 1.51 1.91 2.49 2.96 17.9 

Fletcher’s Creek 
5.580 0.042 0.067 0.12 0.24 0.36 0.53 0.83 1.15 1.9 
5.611 0.10 0.16 0.28 0.56 0.85 1.24 1.96 2.71 4.77 
5.860 0.023 0.036 0.063 0.13 0.19 0.28 0.44 0.61 1.08 
5.870 0.047 0.073 0.13 0.26 0.39 0.57 0.90 1.24 2.19 
5.790 0.061 0.094 0.17 0.33 0.50 0.73 1.16 1.60 2.86 
5.800 0.11 0.17 0.31 0.62 0.95 1.38 2.18 3.03 5.16 
5.880 0.13 0.18 0.26 0.39 0.49 0.60 0.75 0.88 1.19 
5.741 0.80 1.09 1.56 2.32 2.89 3.50 4.38 5.11 6.69 
5.750 0.13 0.19 0.31 0.53 0.74 0.98 1.37 1.74 2.85 
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Table 3.4.2.  Simulated Peak Flows for Future “B” Land Use Conditions 

(m3/s) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 3.37 5.03 7.85 12.7 16.7 21.0 27.5 33.2 200.0 
2.360 1.47 2.40 4.00 6.75 8.92 11.2 14.7 17.5 112.0 
2.363 0.87 1.40 2.37 4.18 5.73 7.50 10.3 12.7 37.6 
2.370 1.71 2.55 3.96 6.38 8.32 10.4 13.6 16.3 98.6 
2.380 0.25 0.44 0.79 1.37 1.83 2.30 2.98 3.53 21.9 
2.390 0.62 0.97 1.61 2.86 3.97 5.27 7.37 9.30 45.8 
2.400 0.28 0.47 0.82 1.49 2.07 2.74 3.78 4.71 27.3 
2.410 0.36 0.54 0.87 1.50 2.04 2.66 3.66 4.56 18.9 
2.420 0.051 0.10 0.21 0.50 0.81 1.22 1.97 2.75 6.39 
2.430 0.28 0.42 0.66 1.09 1.44 1.83 2.42 2.93 13.3 
2.470 1.18 2.12 3.69 6.19 7.98 9.76 12.1 14.0 92.7 
2.480 0.35 0.60 1.40 1.87 2.56 3.33 4.51 5.53 34.5 
2.490 0.77 1.47 2.61 4.31 5.44 6.51 7.86 8.83 63.8 
2.500 0.16 0.27 0.48 0.92 1.33 1.83 2.65 3.42 16.5 
2.510 0.045 0.085 0.17 0.38 0.59 0.85 1.31 1.77 4.43 
2.520 0.11 0.18 0.31 0.58 0.82 1.11 1.59 2.05 10.9 
2.530 0.19 0.33 0.59 1.04 1.41 1.82 2.41 2.92 18.6 
2.540 0.29 0.51 0.90 1.66 2.30 3.04 4.17 5.17 28.0 
2.550 0.092 0.15 0.28 0.57 0.87 1.25 1.94 2.63 10.1 
2.560 0.20 0.35 0.64 1.12 1.51 1.91 2.49 2.96 17.9 

Fletcher’s Creek 
5.580 0.23 0.32 0.45 0.68 0.86 1.05 1.32 1.55 2.04 
5.611 0.57 0.78 1.12 1.68 2.11 2.57 3.24 3.80 5.13 
5.860 0.11 0.15 0.22 0.33 0.42 0.52 0.67 0.80 1.15 
5.870 0.14 0.20 0.31 0.51 0.67 0.86 1.14 1.40 2.29 
5.790 0.18 0.26 0.40 0.66 0.88 1.13 1.51 1.86 2.98 
5.800 0.61 0.83 1.20 1.79 2.26 2.76 3.48 4.10 5.55 
5.880 0.13 0.18 0.26 0.39 0.49 0.60 0.75 0.88 1.19 
5.741 0.85 1.16 1.65 2.44 3.03 3.64 4.53 5.26 6.67 
5.750 0.14 0.21 0.33 0.56 0.76 1.00 1.37 1.72 2.86 

 



Town of Caledon 
Mayfield West 
Phase 2 (West) Part B 
August 2010 
 

Project #108041  Page 32 

 
Table 3.4.3.  Simulated Peak Flows for Future “C” Land Use Conditions 

(m3/s) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 2.43 4.40 7.72 13.0 16.8 20.6 25.7 29.6 199 
2.360 1.19 2.17 3.87 6.67 8.75 10.9 13.8 16.1 111 
2.363 0.70 1.26 2.27 4.10 5.57 7.17 9.53 11.5 67.5 
2.370 1.27 2.27 3.94 6.56 8.45 10.3 12.8 14.8 98.4 
2.380 0.25 0.44 0.79 1.37 1.83 2.30 2.98 3.53 21.9 
2.390 0.47 0.83 1.50 2.74 3.78 4.95 6.72 8.25 45.7 
2.400 0.28 0.47 0.82 1.49 2.07 2.74 3.78 4.71 27.3 
2.410 0.20 0.37 0.70 1.29 1.78 2.32 3.10 3.77 18.7 
2.420 0.051 0.10 0.21 0.50 0.81 1.22 1.97 2.75 6.39 
2.430 0.16 0.31 0.57 0.99 1.30 1.61 2.03 2.35 13.2 
2.470 1.20 2.13 3.70 6.19 7.98 9.78 12.2 14.1 92.7 
2.480 0.35 0.60 1.4 1.87 2.56 3.33 4.51 5.53 34.5 
2.490 0.78 1.48 2.61 4.30 5.44 6.52 7.89 8.88 63.8 
2.500 0.16 0.27 0.48 0.92 1.33 1.83 2.65 3.42 16.5 
2.510 0.045 0.085 0.17 0.38 0.59 0.85 1.31 1.77 4.43 
2.520 0.11 0.18 0.31 0.58 0.82 1.11 1.59 2.05 10.9 
2.530 0.19 0.33 0.59 1.04 1.41 1.82 2.41 2.92 18.6 
2.540 0.29 0.51 0.90 1.66 2.30 3.04 4.17 5.17 28.0 
2.550 0.092 0.15 0.28 0.57 0.87 1.25 1.94 2.63 10.1 
2.560 0.20 0.35 0.64 1.12 1.51 1.91 2.49 2.96 17.9 

Fletcher’s Creek 
5.580 0.23 0.32 0.45 0.68 0.86 1.05 1.32 1.55 1.9 
5.611 0.55 0.76 1.09 1.64 2.06 2.52 3.18 3.75 4.77 
5.860 0.11 0.15 0.22 0.34 0.43 0.53 0.68 0.80 1.08 
5.870 0.15 0.22 0.33 0.54 0.71 0.91 1.21 1.47 2.19 
5.790 0.17 0.25 0.39 0.64 0.85 1.10 1.49 1.84 2.86 
5.800 0.65 0.88 1.26 1.88 2.35 2.86 3.59 4.20 5.16 
5.880 0.13 0.18 0.25 0.38 0.48 0.59 0.74 0.87 1.19 
5.741 0.77 1.06 1.52 2.26 2.83 3.43 4.31 5.04 6.69 
5.750 0.13 0.20 0.32 0.55 0.75 0.99 1.38 1.74 2.85 

 
The results in Tables 3.4.1 to 3.4.3 have been compared with the results provided in the Part A 
report for existing land use conditions in order to determine the relative (i.e. percentage) change 
in frequency flows under future land use conditions without stormwater quantity controls.  The 
results of these assessments are presented in Tables 3.4.4 to 3.4.6. 
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Table 3.4.4.  Percentage Change in Simulated Peak Flows for Future “A” Land Use Scenario 

(%) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 35.6 11.3 -0.4 -3.1 -0.6 2.5 8.9 14.3 2.1 
2.360 19.3 8.8 2.6 1.0 1.7 2.8 5.8 8.1 4.7 
2.363 17.1 7.9 2.6 1.2 2.2 3.6 6.0 8.7 0.6 
2.370 8.0 2.3 -0.3 -0.6 -0.1 0.0 1.6 3.6 0.4 
2.380 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.390 23.4 10.8 4.7 2.9 3.4 4.8 7.6 10.1 0.9 
2.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.410 60.0 32.4 14.3 9.3 9.0 10.3 14.8 18.3 2.2 
2.420 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 
2.430 50.0 22.6 7.0 3.0 4.6 8.7 14.8 21.3 1.5 
2.470 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.480 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.490 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 
2.500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.510 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.520 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.530 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fletcher’s Creek 
5.580 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.611 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.860 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.870 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.790 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.800 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.880 441.7 386.5 300.0 200.0 145.0 106.9 66.7 39.7 5.3 
5.741 515.4 419.0 333.3 222.2 165.1 118.8 73.1 45.6 6.0 
5.750 120.3 104.3 93.8 60.6 48.0 36.1 20.2 9.4 0.7 
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Table 3.4.5.  Percentage Change in Simulated Peak Flows for Future “B” Land Use Scenario 

(%) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 51.8 18.6 2.7 -1.6 1.2 4.5 11.8 18.6 2.6 
2.360 23.5 10.6 3.4 1.2 1.9 2.8 6.5 8.7 4.7 
2.363 24.3 11.1 4.4 2.0 2.9 4.6 8.1 10.4 0.6 
2.370 51.3 17.5 1.5 -2.3 -0.2 3.0 10.6 17.3 0.7 
2.380 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.390 31.9 16.9 7.3 4.4 5.0 6.5 9.7 12.7 0.9 
2.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.410 80.0 45.9 24.3 16.3 14.6 14.7 18.1 21.0 2.7 
2.420 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.430 75.0 35.5 15.8 10.1 10.8 13.7 19.2 24.7 1.5 
2.470 11.3 4.4 0.8 0.3 0.9 1.9 3.4 5.3 0.2 
2.480 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.490 4.1 2.1 0.8 0.5 0.6 0.9 1.6 2.0 0.5 
2.500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.510 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.520 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.530 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fletcher’s Creek 
5.580 447.6 377.6 275.0 183.3 138.9 98.1 59.0 34.8 5.2 
5.611 470.0 387.5 300.0 200.0 148.2 107.3 65.3 40.2 5.1 
5.860 378.3 316.7 249.2 153.8 121.1 85.7 52.3 31.1 4.5 
5.870 197.9 174.0 138.5 96.2 71.8 50.9 26.7 12.9 2.2 
5.790 195.1 176.6 135.3 100.0 76.0 54.8 30.2 16.3 2.1 
5.800 454.5 388.2 287.1 188.7 137.9 100.0 59.6 35.3 5.1 
5.880 441.7 386.5 300.0 200.0 145.0 106.9 66.7 39.7 5.3 
5.741 553.8 452.4 358.3 238.9 178.0 127.5 79.1 49.9 5.7 
5.750 137.3 125.8 106.3 69.7 52.0 38.9 20.2 8.2 1.1 
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Table 3.4.6.  Percentage Change in Simulated Peak Flows for Future “C” Land Use Scenario 

(%) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 9.5 3.8 1.0 0.8 1.8 2.5 4.5 5.7 2.1 
2.360 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 
2.363 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 
2.370 12.4 4.6 1.0 0.5 1.3 2.0 4.1 6.5 0.5 
2.380 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.390 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 
2.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.410 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 
2.420 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.430 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 
2.470 13.2 4.9 1.1 0.3 0.9 2.1 4.3 6.0 0.2 
2.480 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.490 5.4 2.8 0.8 0.2 0.6 1.1 1.9 2.5 0.5 
2.500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.510 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.520 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.530 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fletcher’s Creek 
5.580 447.6 377.6 275.0 183.3 138.9 98.1 59.0 34.8 -2.1 
5.611 450.0 375.0 289.3 192.9 142.4 103.2 62.2 38.4 -2.3 
5.860 378.3 316.7 249.2 161.5 126.3 89.3 54.5 31.1 -1.8 
5.870 219.1 201.4 153.8 107.7 82.1 59.6 34.4 18.5 -2.2 
5.790 178.7 166.0 129.4 93.9 70.0 50.7 28.4 15.0 -2.1 
5.800 490.9 417.6 306.5 203.2 147.4 107.2 64.7 38.6 -2.3 
5.880 441.7 386.5 284.6 192.3 140.0 103.4 64.4 38.1 5.3 
5.741 492.3 404.8 322.2 213.9 159.6 114.4 70.4 43.6 6.0 
5.750 120.3 115.1 100.0 66.7 50.0 37.5 21.1 9.4 0.7 

 
The results in Tables 3.4.4 to 3.4.6 indicate that frequency flows within both the Etobicoke 
Creek Watershed and the Fletcher’s Creek Subwatershed would increase downstream of the 
proposed development areas, to the outlets of the Mayfield West Phase 2 Area.  A further 
assessment of the frequency flows within the Fletcher’s Creek Subwatershed, at Wanless Drive 
downstream of the Mayfield West Phase 2 Area, indicates that the frequency flows at that 
location would increase by up to 59.1 % for the 100 year frequency storm. 
 
The results also indicate that the flows during the more frequent events are most sensitive to the 
proposed land use changes (i.e. the highest relative increase in frequency flows is associated 
with the more frequent storm events).  Furthermore, the results for the Etobicoke Creek 
Watershed indicate that Scenario B would result in the greatest change in frequency flows, 
whereas Scenario C would produce the lowest change in frequency flows.  This is considered a 
result of the extent of urban development within the Etobicoke Creek Subwatershed, which is 
associated with each scenario (i.e. Scenario B has the greatest extent of urban development 
within the Etobicoke Creek Watershed, and Scenario C has the lowest extent of urban 
development within the Etobicoke Creek Watershed). 
 
Erosion Analysis for Future Uncontrolled Land Use Conditions 
 
The objectives for the management of erosion impacts associated with the future development 
have been determined based upon the critical flow rates provided within the fluvial 
geomorphological component of the Part A Characterization Report.  The results of the 
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continuous simulation have been used in conjunction with the critical flow rates provided from 
the fluvial geomorphological assessment in order to assess the increased erosion potential at 
the erosion sensitive zones within the Etobicoke Creek Watershed and within the Fletcher’s 
Creek Subwatershed as a result of the proposed development within the Mayfield West Phase 2 
Area.  Consistent with the approach which was applied for the Part A component of this study, 
the duration analyses have been completed based upon the results of the continuous simulation 
in order to determine the number of hours and percent of time within the 40 year continuous 
simulation during which the flow rates would be above the erosion threshold.  The sites for the 
erosion assessment within the Etobicoke Creek Watershed and the Fletcher’s Creek 
Subwatershed have been determined based upon the most erosion sensitive site (i.e. the 
location which yielded the lowest unitary flow rate for the erosion assessment); for the Fletcher’s 
Creek Subwatershed, the erosion assessment has been completed at each outlet from the 
Mayfield West Phase 2 Area, due to the number of outlets and corresponding receiving systems 
downstream and applying the lowest unitary critical flow rate uniformly across the study area in 
order to establish the threshold for this assessment.  The results of the duration analyses are 
presented in Table 3.4.7 for each of the future land use scenarios, and the percent of total time 
during which erosive flows would occur for each scenario is presented in Table 3.4.8. 
 

Table 3.4.7.  Total Duration of Critical Flow Exceedences for Existing and Future Uncontrolled Land Use Conditions 
(hours) 

Node/Location Qcrit 
(m3/s) 

Land Use Condition 
Existing Scenario A Scenario B Scenario C 

Etobicoke Creek 
Node 2.350 1.41 6461 7003 7459 6682 

Fletcher’s Creek 
Catchment 558 0.022 3157 3157 6478 6478 
Catchment 561 0.056 3037 3037 6475 6379 
Catchment 574 0.073 3075 6730 6918 6624 
Catchment 575 0.032 3103 4155 4378 4259 
Catchment 579 0.034 2959 2959 4688 4557 
Catchment 580 0.060 3062 3062 6426 6613 
Catchment 586 0.013 2950 2950 5812 5861 
Catchment 587 0.026 2945 2945 4521 4870 
Catchment 588 0.013 3114 6545 6545 6443 

 
Table 3.4.8.  Total Duration of Critical Flow Exceedences for Existing and Future Uncontrolled Land Use Conditions as 

Percent of Total Time 
(%) 

Node/Location Qcrit 
(m3/s) 

Land Use Condition 
Existing Scenario A Scenario B Scenario C 

Etobicoke Creek 
Node 2.350 1.41 1.8 2.0 2.1 1.9 

Fletcher’s Creek 
Catchment 558 0.022 0.9 0.9 1.8 1.8 
Catchment 561 0.056 0.9 0.9 1.8 1.8 
Catchment 574 0.073 0.9 1.9 2.0 1.9 
Catchment 575 0.032 0.9 1.2 1.2 1.2 
Catchment 579 0.034 0.8 0.8 1.3 1.3 
Catchment 580 0.060 0.9 0.9 1.8 1.9 
Catchment 586 0.013 0.8 0.8 1.7 1.7 
Catchment 587 0.026 0.8 0.8 1.3 1.4 
Catchment 588 0.013 0.9 1.9 1.9 1.8 

 
The results in Table 3.4.8 indicate that the duration of erosive flows would increase compared to 
existing levels for all future land use scenarios.  For certain portions of the Fletcher’s Creek 
Subwatershed, the duration of erosive flows would be maintained at existing levels due to the 
retention of the agricultural land use conditions west of McLaughlin Road.  Within the Etobicoke 
Creek Watershed, Scenario B would produce the highest change in duration of erosive flows 
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and Scenario C would produce the lowest change in duration of erosive flows; similar to the 
results observed for the frequency analyses and Regional Storm flow rates, this is due to 
amount of urban development within the Etobicoke Creek Watershed under these land use 
scenarios. 
 
Stormwater Management Requirements 
 
Additional hydrologic analyses have been completed in order to evaluate the effectiveness of 
conventional stormwater management practice within the development area to mitigate the 
impacts of the proposed development with respect to increased risk of downstream flooding.   
 
The HSP-F hydrologic models for each land use scenario have been modified in order to 
incorporate end-of-pipe stormwater management facilities.  The end-of-pipe facilities have been 
sized in order to control post-development flows to pre-development levels at the site outlet, in 
accordance with the conventional standard of protection.  Each model has been executed for a 
40 year continuous simulation, and frequency analyses have been completed based upon the 
simulated annual maximum flow rates; consistent with the previous analyses, the Log Pearson 
Type III Distribution has been applied for the frequency analyses.  The results are presented in 
Tables 3.4.9 to 3.4.11, and the percent difference compared to the results for existing land use 
conditions are summarized in Tables 3.4.12 to 3.4.14. 
 

Table 3.4.9.  Simulated Peak Flows for Future “A” Land Use Conditions 
(m3/s) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 2.59 4.61 7.97 13.3 17.2 21 26.2 30.2 199.0 
2.360 1.33 2.31 4 6.82 8.97 11.2 14.4 16.9 112.0 
2.363 0.76 1.31 2.32 4.14 5.64 7.29 9.75 11.9 67.6 
2.370 1.23 2.26 3.98 6.64 8.51 10.3 12.7 14.6 98.3 
2.380 0.25 0.44 0.79 1.37 1.83 2.3 2.98 3.53 21.9 
2.390 0.51 0.88 1.55 2.82 3.89 5.1 6.95 8.58 45.8 
2.400 0.28 0.47 0.82 1.49 2.07 2.74 3.78 4.71 27.3 
2.410 0.24 0.41 0.73 1.32 1.82 2.37 3.21 3.95 18.8 
2.420 0.051 0.1 0.21 0.5 0.81 1.22 1.97 2.75 6.39 
2.430 0.19 0.34 0.59 1.01 1.33 1.66 2.12 2.48 13.3 
2.470 1.05 2.02 3.67 6.19 7.93 9.6 11.7 13.3 92.5 
2.480 0.36 0.6 1.04 1.86 2.55 3.33 4.53 5.59 34.5 
2.490 0.72 1.42 2.59 4.31 5.43 6.47 7.75 8.65 63.7 
2.500 0.16 0.27 0.48 0.92 1.33 1.83 2.65 3.42 16.5 
2.510 0.045 0.085 0.17 0.38 0.59 0.85 1.31 1.77 4.43 
2.520 0.11 0.18 0.31 0.58 0.82 1.11 1.59 2.05 10.9 
2.530 0.19 0.33 0.59 1.04 1.41 1.82 2.41 2.92 18.6 
2.540 0.29 0.51 0.9 1.66 2.3 3.04 4.17 5.17 28.0 
2.550 0.092 0.15 0.28 0.57 0.87 1.25 1.94 2.63 10.1 
2.560 0.2 0.35 0.64 1.12 1.51 1.91 2.49 2.96 17.9 

Fletcher’s Creek 
5.580 0.042 0.067 0.12 0.24 0.36 0.53 0.83 1.15 1.9 
5.611 0.1 0.16 0.28 0.56 0.85 1.24 1.96 2.71 4.77 
5.860 0.023 0.036 0.063 0.13 0.19 0.28 0.44 0.61 1.08 
5.870 0.047 0.073 0.13 0.26 0.39 0.57 0.9 1.24 2.19 
5.790 0.061 0.094 0.17 0.33 0.5 0.73 1.16 1.6 2.86 
5.800 0.11 0.17 0.31 0.62 0.95 1.38 2.18 3.03 5.16 
5.880 0.037 0.044 0.059 0.091 0.12 0.16 0.22 0.29 1.19 
5.741 0.21 0.25 0.34 0.5 0.65 0.83 1.13 1.41 6.69 
5.750 0.079 0.096 0.14 0.24 0.35 0.51 0.84 1.2 2.85 
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Table 3.4.10.  Simulated Peak Flows for Future “B” Land Use Conditions 

(m3/s) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 2.87 4.87 8.19 13.5 17.4 21.5 27 31.3 200.0 
2.360 1.34 2.32 4.02 6.84 8.98 11.2 14.3 16.9 112.0 
2.363 0.76 1.32 2.34 4.17 5.66 7.31 9.75 11.8 37.6 
2.370 1.5 2.51 4.18 6.85 8.81 10.8 13.6 15.7 98.6 
2.380 0.25 0.44 0.79 1.37 1.83 2.3 2.98 3.53 21.9 
2.390 0.53 0.89 1.55 2.8 3.88 5.13 7.06 8.79 45.8 
2.400 0.28 0.47 0.82 1.49 2.07 2.74 3.78 4.71 27.3 
2.410 0.26 0.43 0.74 1.33 1.83 2.38 3.24 3.99 18.9 
2.420 0.051 0.1 0.21 0.5 0.81 1.22 1.97 2.75 6.39 
2.430 0.2 0.35 0.6 1.02 1.34 1.68 2.17 2.56 13.3 
2.470 1.17 2.14 3.75 6.28 8.08 9.85 12.2 14 92.7 
2.480 0.36 0.6 1.04 1.86 2.55 3.33 4.53 5.59 34.5 
2.490 0.81 1.5 2.63 4.33 5.48 6.57 7.97 9 63.8 
2.500 0.16 0.27 0.48 0.92 1.33 1.83 2.65 3.42 16.5 
2.510 0.045 0.085 0.17 0.38 0.59 0.85 1.31 1.77 4.43 
2.520 0.11 0.18 0.31 0.58 0.82 1.11 1.59 2.05 10.9 
2.530 0.19 0.33 0.59 1.04 1.41 1.82 2.41 2.92 18.6 
2.540 0.29 0.51 0.9 1.66 2.3 3.04 4.17 5.17 28.0 
2.550 0.092 0.15 0.28 0.57 0.87 1.25 1.94 2.63 10.1 
2.560 0.2 0.35 0.64 1.12 1.51 1.91 2.49 2.96 17.9 

Fletcher’s Creek 
5.580 0.063 0.076 0.1 0.16 0.2 0.26 0.37 0.47 2.04 
5.611 0.16 0.19 0.25 0.39 0.51 0.66 0.91 1.16 5.13 
5.860 0.035 0.042 0.058 0.09 0.12 0.16 0.22 0.29 1.15 
5.870 0.062 0.075 0.1 0.17 0.24 0.33 0.5 0.68 2.29 
5.790 0.085 0.1 0.14 0.23 0.32 0.45 0.68 0.93 2.98 
5.800 0.17 0.21 0.28 0.42 0.56 0.72 1.0 1.27 5.55 
5.880 0.037 0.044 0.059 0.091 0.12 0.16 0.22 0.29 1.19 
5.741 0.21 0.25 0.34 0.5 0.64 0.81 1.08 1.33 6.67 
5.750 0.08 0.098 0.14 0.23 0.34 0.48 0.75 1.06 2.86 
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Table 3.4.11.  Simulated Peak Flows for Future “C” Land Use Conditions 

(m3/s) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 2.36 4.39 7.79 13.1 16.9 20.5 25.4 29 199 
2.360 1.21 2.19 3.88 6.69 8.8 11 14 16.4 111 
2.363 0.69 1.25 2.26 4.09 5.57 7.19 9.56 11.6 67.5 
2.370 1.3 2.32 4.01 6.66 8.55 10.4 12.9 14.8 98.4 
2.380 0.25 0.44 0.79 1.37 1.83 2.3 2.98 3.53 21.9 
2.390 0.45 0.82 1.51 2.77 3.81 4.96 6.66 8.1 45.7 
2.400 0.28 0.47 0.82 1.49 2.07 2.74 3.78 4.71 27.3 
2.410 0.2 0.37 0.7 1.3 1.79 2.33 3.12 3.79 18.7 
2.420 0.051 0.1 0.21 0.5 0.81 1.22 1.97 2.75 6.39 
2.430 0.16 0.31 0.57 1 1.31 1.63 2.06 2.39 13.2 
2.470 1.17 2.14 3.75 6.28 8.07 9.84 12.2 14 92.7 
2.480 0.36 0.6 1.04 1.89 2.55 3.33 4.53 5.59 34.5 
2.490 0.81 1.5 2.63 4.33 5.48 6.58 7.99 9.02 63.8 
2.500 0.16 0.27 0.48 0.92 1.33 1.83 2.65 3.42 16.5 
2.510 0.045 0.085 0.17 0.38 0.59 0.85 1.31 1.77 4.43 
2.520 0.11 0.18 0.31 0.58 0.82 1.11 1.59 2.05 10.9 
2.530 0.19 0.33 0.59 1.04 1.41 1.82 2.41 2.92 18.6 
2.540 0.29 0.51 0.9 1.66 2.3 3.04 4.17 5.17 28.0 
2.550 0.092 0.15 0.28 0.57 0.87 1.25 1.94 2.63 10.1 
2.560 0.2 0.35 0.64 1.12 1.51 1.91 2.49 2.96 17.9 

Fletcher’s Creek 
5.580 0.062 0.072 0.094 0.14 0.19 0.26 0.38 0.5 1.9 
5.611 0.15 0.18 0.24 0.37 0.5 0.66 0.94 1.24 4.77 
5.860 0.034 0.04 0.052 0.081 0.11 0.15 0.22 0.3 1.08 
5.870 0.064 0.073 0.098 0.16 0.23 0.33 0.53 0.75 2.19 
5.790 0.084 0.097 0.13 0.22 0.31 0.44 0.7 1.0 2.86 
5.800 0.17 0.2 0.27 0.41 0.54 0.71 1.0 1.3 5.16 
5.880 0.036 0.041 0.05 0.083 0.11 0.15 0.23 0.32 1.19 
5.741 0.2 0.24 0.32 0.49 0.64 0.84 1.17 1.51 6.69 
5.750 0.078 0.092 0.13 0.22 0.33 0.49 0.82 1.21 2.85 
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Table 3.4.12.  Percentage Change in Simulated Peak Flows for Future “A” Land Use Scenario 

(%) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 16.7 8.7 4.3 3.1 4.2 4.5 6.5 7.9 2.1 
2.360 11.8 6.5 3.4 2.2 2.5 2.8 4.3 5.0 4.7 
2.363 8.6 4.0 2.2 1.0 1.3 1.7 2.3 3.5 0.6 
2.370 8.8 4.1 2.1 1.7 2.0 2.0 3.3 5.0 0.4 
2.380 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.390 8.5 6.0 3.3 2.9 2.9 3.0 3.4 4.0 0.9 
2.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.410 20.0 10.8 4.3 2.3 2.2 2.2 3.5 4.8 2.2 
2.420 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.430 18.8 9.7 3.5 2.0 2.3 3.1 4.4 5.5 1.5 
2.470 -0.9 -0.5 0.3 0.3 0.3 0.2 0.0 0.0 0.0 
2.480 2.9 0.0 -25.7 -0.5 -0.4 0.0 0.4 1.1 0.0 
2.490 -2.7 -1.4 0.0 0.5 0.4 0.3 0.1 -0.1 0.3 
2.500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.510 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.520 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.530 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fletcher’s Creek 
5.580 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.611 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.860 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.870 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.790 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.800 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.880 54.2 18.9 -9.2 -30.0 -40.0 -44.8 -51.1 -54.0 5.3 
5.741 61.5 19.0 -5.6 -30.6 -40.4 -48.1 -55.3 -59.8 6.0 
5.750 33.9 3.2 -12.5 -27.3 -30.0 -29.2 -26.3 -24.5 0.7 
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Table 3.4.13.  Percentage Change in Simulated Peak Flows for Future “B” Land Use Scenario 

(%) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 29.3 14.9 7.2 4.7 5.5 7.0 9.8 11.8 2.6 
2.360 12.6 6.9 3.9 2.5 2.6 2.8 3.6 5.0 4.7 
2.363 8.6 4.8 3.1 1.7 1.6 2.0 2.3 2.6 0.6 
2.370 32.7 15.7 7.2 4.9 5.6 6.9 10.6 12.9 0.7 
2.380 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.390 12.8 7.2 3.3 2.2 2.6 3.6 5.1 6.5 0.9 
2.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.410 30.0 16.2 5.7 3.1 2.8 2.6 4.5 5.8 2.7 
2.420 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.430 25.0 12.9 5.3 3.0 3.1 4.3 6.9 8.9 1.5 
2.470 10.4 5.4 2.5 1.8 2.1 2.8 4.3 5.3 0.2 
2.480 2.9 0.0 -25.7 -0.5 -0.4 0.0 0.4 1.1 0.0 
2.490 9.5 4.2 1.5 0.9 1.3 1.9 3.0 3.9 0.5 
2.500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.510 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.520 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.530 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fletcher’s Creek 
5.580 50.0 13.4 -16.7 -33.3 -44.4 -50.9 -55.4 -59.1 5.2 
5.611 60.0 18.8 -10.7 -30.4 -40.0 -46.8 -53.6 -57.2 5.1 
5.860 52.2 16.7 -7.9 -30.8 -36.8 -42.9 -50.0 -52.5 4.5 
5.870 31.9 2.7 -23.1 -34.6 -38.5 -42.1 -44.4 -45.2 2.2 
5.790 39.3 6.4 -17.6 -30.3 -36.0 -38.4 -41.4 -41.9 2.1 
5.800 54.5 23.5 -9.7 -32.3 -41.1 -47.8 -54.1 -58.1 5.1 
5.880 54.2 18.9 -9.2 -30.0 -40.0 -44.8 -51.1 -54.0 5.3 
5.741 61.5 19.0 -5.6 -30.6 -41.3 -49.4 -57.3 -62.1 5.7 
5.750 35.6 5.4 -12.5 -30.3 -32.0 -33.3 -34.2 -33.3 1.1 
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Table 3.4.14.  Percentage Change in Simulated Peak Flows for Future “C” Land Use Scenario 

(%) 

Node Frequency (years) 
1.05 1.25 2 5 10 20 50 100 Regional 

Etobicoke Creek 
2.350 6.3 3.5 2.0 1.6 2.4 2.0 3.3 3.6 2.1 
2.360 1.7 0.9 0.3 0.3 0.6 0.9 1.4 1.9 3.7 
2.363 -1.4 -0.8 -0.4 -0.2 0.0 0.3 0.3 0.9 0.4 
2.370 15.0 6.9 2.8 2.0 2.5 3.0 4.9 6.5 0.5 
2.380 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.390 -4.3 -1.2 0.7 1.1 0.8 0.2 -0.9 -1.8 0.7 
2.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.410 0.0 0.0 0.0 0.8 0.6 0.4 0.6 0.5 1.6 
2.420 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.430 0.0 0.0 0.0 1.0 0.8 1.2 1.5 1.7 0.8 
2.470 10.4 5.4 2.5 1.8 2.0 2.7 4.3 5.3 0.2 
2.480 2.9 0.0 -25.7 1.1 -0.4 0.0 0.4 1.1 0.0 
2.490 9.5 4.2 1.5 0.9 1.3 2.0 3.2 4.2 0.5 
2.500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.510 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.520 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.530 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.540 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.560 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fletcher’s Creek 
5.580 47.6 7.5 -21.7 -41.7 -47.2 -50.9 -54.2 -56.5 -2.1 
5.611 50.0 12.5 -14.3 -33.9 -41.2 -46.8 -52.0 -54.2 -2.3 
5.860 47.8 11.1 -17.5 -37.7 -42.1 -46.4 -50.0 -50.8 -1.8 
5.870 36.2 0.0 -24.6 -38.5 -41.0 -42.1 -41.1 -39.5 -2.2 
5.790 37.7 3.2 -23.5 -33.3 -38.0 -39.7 -39.7 -37.5 -2.1 
5.800 54.5 17.6 -12.9 -33.9 -43.2 -48.6 -54.1 -57.1 -2.3 
5.880 50.0 10.8 -23.1 -36.2 -45.0 -48.3 -48.9 -49.2 5.3 
5.741 53.8 14.3 -11.1 -31.9 -41.3 -47.5 -53.8 -57.0 6.0 
5.750 32.2 -1.1 -18.8 -33.3 -34.0 -31.9 -28.1 -23.9 0.7 

 
The above results indicate that stormwater management for the portion of the Mayfield West 
Phase 2 Area within the Fletcher’s Creek Subwatershed would generally control post-
development flows to or below pre-development levels.  Additional analyses at the downstream 
Wanless Drive locations have confirmed that for the stormwater management facility sizing 
applied, post-development flows would be 10 % below pre-development levels.  Clearly, subject 
to further refinement to optimize the sizing requirements, post-to-pre control can be provided for 
the areas within the Fletcher’s Creek Subwatershed. 
 
The results also indicate that post-development flows within the Etobicoke Creek Watershed 
would exceed pre-development levels, despite the application of stormwater management to 
provide post-to-pre control at the site outlet.  Additional frequency analyses completed at the 
subcatchment-scale have confirmed that the facilities would control post-development flows to 
pre-development levels at the outlet of the catchments; hence, the increases noted above are a 
result of the shift in the timing of the peak flows from the catchment, and the coincidence of the 
timing with the peak from upstream areas.  Similar to the results noted above for the future 
uncontrolled land use condition, the results for future land use conditions with stormwater 
management indicate that Scenario B would produce the greatest increase compared to 
existing flows, and Scenario C would produce the lowest increase due to the extent of 
urbanization within the Etobicoke Creek Watershed associated with each scenario. 
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Low Impact Development Best Management Practices 
 
As indicated previously, some of the hydrologic impacts from the proposed development may be 
mitigated through the implementation of Low Impact Development Best Management Practices 
within the future development areas.  For this study, it is intended that the hydrologic analyses 
for LID BMP’s apply the methodology and criteria which has been developed for the Credit River 
Flow Management Study and the North West Brampton Urban Area Expansion Subwatershed 
Study in order to evaluate the cumulative impacts of LID practices at the Subwatershed Scale, 
and to provide guidance regarding the required application of LID BMP’s within the future 
development area.  As previously indicated, the functional design objectives of the LID BMP’s is 
currently under discussion; consequently, subject to resolution of this matter, it is anticipated 
that these analyses will be completed as part of the Part C component of this study. 
 
3.5 Watercourses and Aquatic Regime 
 
3.5.1 Stream Morphology 
 
An assessment has been made of the three Land Use Concepts A,B,C in terms of their potential 
impacts on watercourses and fluvial geomorphology within the study area (Phase 2 lands) 
according to three key targets : 
 
• Meander belt width and maintenance of channel length 
• Erosion potential 
• Maintenance of drainage density 
 
Meander belt widths have also been calculated along each of the watercourses and used to 
inform the development of the Land Use Concepts incorporating appropriate stream corridors 
for high and medium constraint streams (red and blue streams). It should also be noted that this 
initial impact assessment does not include potential impacts within the Phase 1 area East of 
Hurontario Street. 
 
Watercourses and physical habitat both within the study area and downstream may also be 
impacted under each of the Land Use Concepts through fine sediment generation, particularly 
at stream crossings and during the construction phase of development. Potential impacts and 
their relationship to aquatic habitat conditions are considered further in Section 3.5.2 (Aquatic 
Biota).  
 
Meander Belt Width and Maintenance of Channel Length 
 
For the purposes of this study, meander belt widths were developed from a geomorphological 
perspective on a broad scale and, as such, should be subject to refinement during the EIR/EIS 
stage.  This would also determine whether the meander belt width represents the constraining 
parameter for watercourse extent relative to the regional floodline or ecological considerations.  
It should be noted that geomorphic corridors were only designated for those reaches displaying 
defined bed and banks.  A meander belt width defines the area that a watercourse currently 
occupies or can be expected to occupy in the future.  Meander belt width delineation is 
commonly used as a planning tool in order to protect private property and structures from 
erosion due to fluvial action or geotechnical instability (PARISH Geomorphic Ltd., 2001).  Within 
a subwatershed context, studies require the general identification of meander belt widths to 
facilitate the planning process.   
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For unconfined channels, limits of the meander belt are defined by parallel lines drawn 
tangential to the outside bends of the laterally extreme meanders of the planform for each 
reach.  For confined channels, the meander belt width is generally defined by parallel lines 
drawn parallel to the central valley trend of the reach.  The meander belt width does not refer to 
the bottom of valley width.  A channel was considered confined if it displayed a well-defined 
valley based on the detailed contour mapping provided for the study area.  Because the belt 
width has distinct, linear boundaries, instances can occur where the belt width captures the 
majority of the river valley but may extend into the valley in isolated areas as the valley 
undulates back and forth while maintaining a consistent center line trend.  In the majority of 
cases, the meander belt width for a channel is smaller than the flood plain for unconfined 
systems.  When alterations to the flood plain occur (e.g. filling), the flood plain becomes smaller 
and the meander belt width can become the constraining parameter for watercourse extent.  In 
order to delineate the geomorphic corridor, a 10% factor of safety was applied to either side of 
the belt width.  This factor of safety was applied in lieu of calculating 100-year erosion rates and 
was deemed appropriate given the broad-level nature of the study.  In addition to the factor of 
safety, a 7.5 m setback was applied to either side of the belt width which includes a 6 m erosion 
access allowance as recommended by Provincial Policy Statement 3.1, but also provides an 
access allowance for any future maintenance requirements. 
 
Figure 3.5.1 illustrates meander belt widths delineated on a reach basis using digital mapping 
for the study area.  Table 3.5.1 indicates not only the meander belt width for each reach within 
the study area, but also any additional setbacks that are associated with the erosion and access 
as required by relevant provincial policy considerations.   Meander belt widths and corridor 
widths have been identified for those drainage features with defined bed and banks. 
 

Table 3.5.1 
MAYFIELD WEST CORRIDOR WIDTHS ON A REACH BASIS 

REACH BELT WIDTH (m) 20% FACTOR OF 
SAFETY (m) 15 m SETBACK CORRIDOR WIDTH      

(m) 
Etobicoke Creek     

MEC-R01 60.0 12.0 15.0 87.0 
MEC-R02 50.0 10.0 15.0 75.0 
MEC-R03 55.0 11.0 15.0 81.0 
MEC-R04 50.0 10.0 15.0 75.0 
MEC-R05 50.0 10.0 15.0 75.0 
MEC-R06 50.0 10.0 15.0 75.0 
MEC-R07 30.0 6.0 15.0 51.0 
MEC-R08 50.0 10.0 15.0 75.0 
MEC-R09 30.0 6.0 15.0 51.0 
MEC-R10 40.0 8.0 15.0 63.0 
MEC-R11 40.0 8.0 15.0 63.0 
MEC-R12 55.0 11.0 15.0 81.0 
MEC-R13 20.0 4.0 15.0 39.0 
MEC-R14 30.0 6.0 15.0 51.0 
MEC-R15 25.0 5.0 15.0 45.0 
MEC-R16 25.0 5.0 15.0 45.0 
MEC-R17 25.0 5.0 15.0 45.0 

MEC-R17A 15.0 3.0 15.0 33.0 
MEC-R22 15.0 3.0 15.0 33.0 
MEC-R25 22.0 4.4 15.0 41.4 
MEC-R30 15.0 3.0 15.0 33.0 
MEC-R31 15.0 3.0 15.0 33.0 
MEC-R32 15.0 3.0 15.0 33.0 

Fletcher’s Creek     
MFC-R03 18.0 3.6 15.0 36.6 
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3.5.1: Meander belt width and corridor delineation for Mayfield West 

 
As described above, streams have been designated as being of high constraint (red), medium 
constraint (blue) and low constraint (green). Whilst the maintenance of channel length as far as 
possible is desirable, maintenance of the high and medium constraint reaches is most critical to 
the function of the fluvial system within the study area.  
 
The three Land Use Concepts all avoid direct disruption of the high constraint streams, i.e. the 
main branches of Etobicoke Creek. Two medium constraint reaches may be directly impacted in 
some of the Land Use Concepts: 
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• MEC-R22:  A tributary of Etobicoke Creek. Potentially impacted by employment lands 
under Land Use Concept B. 

• MFC-R3: A tributary of Fletcher Creek. Potentially impacted by residential lands 
under Land Use Concepts B & C. 

 
Land Use Concept C overall has least impact on channel length within the Phase 2 Area but 
may have additional impacts within the Phase 1 Area which have yet to be considered. 
 
Erosion potential 
 
While it is acknowledged that water quality and water quantity are integral components of any 
proposed stormwater management strategy, so too is erosion control.  Stormwater flows need 
to be controlled and released in such a manner that existing channel erosion or aggradation is 
not exacerbated by the land use change. This is accomplished through the incorporation of 
erosion thresholds within the stormwater management approach.  For the purposes of this 
project, erosion thresholds were determined based on the following steps: 
 
1. The most sensitive (or less stable) reach within representative portions of the study area 

were identified through the Rapid Field Assessment work.   
2. Detailed field work was then completed along each of these reaches to a suitable level 

of resolution to be representative of field conditions and permit a range of hydraulic 
analyses to be completed. 

3. The erosion thresholds were then selected through the application of a suite of analytical 
techniques including, but not limited to, substrate and bank shear stress and permissible 
velocity. The actual threshold value was selected based, in part, on technical experience 
as well as being representative of the field conditions. 

 
Table 3.5.2 presents the erosion thresholds quantified for the study area. In all cases, a 
comparison between the critical and bankfull discharge indicates that the bed is likely fully 
mobilized around bankfull flows.  This implies that sediment can be entrained below bankfull 
flows and that any increase in discharge within these systems may lead to increased sediment 
transport and would likely exacerbate natural rates of channel erosion. 

 
Table 3.5.2.  Flow Characteristics Estimated for the Detailed Geomorphic Field Sites 

Parameter MEC-R1 MEC-R2 MEC-R5 MEC-R8 MEC-R25 MFC-R3 
Average Bankfull Width (m)* 8.04 5.92 6.94 4.97 4.77 2.08 
Average Bankfull Depth (m)* 0.68 0.70 0.45 0.83 0.55 0.12 

Manning’s ‘n’** 0.028 0.029 0.025 0.03 0.03 0.025 
Bankfull Discharge (m3/s) 6.60 5.18 1.59 3.33 3.82 0.21 

Average Bankfull Velocity (m/s) 1.04 0.92 0.41 0.65 1.23 0.63 
Maximum Bankfull Velocity (m/s) 1.40 1.38 0.59 0.94 1.69 1.04 

Average Shear Velocity (m/s) 0.10 0.09 0.04 0.06 0.13 0.08 
Stream Power (W/m) 103.5 71.2 5.45 19.6 131.0 10.3 

Maximum Shear Stress (N/m2) 14.8 14.4 2.41 7.03 26.2 11.0 
Critical Discharge (m3/s) 2.15 0.68 0.56 1.16 1.64 0.06 

Critical Velocity (m/s) 0.90 0.72 0.41 0.63 1.13 0.74 
* Based on selected, representative cross-sections  ** Based on visual estimate 
 
The impact of changes in erosion potential under each of the Land Use Concepts has initially 
been considered to be neutral as long as discharges remain within the critical discharge value. If 
these or larger flows are sustained for a prolonged period of time, accelerated erosion could 
occur.  The most erosion-sensitive reach was found within the Fletcher’s Creek Watershed, 
whereas the reaches within the Etobicoke Creek Watershed are less erosion-sensitive.  Erosion 
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impacts can be successfully mitigated through increased extended detention storage and 
drawdown times. The occurrence of changes in erosion potential under each of the Land Use 
Concepts therefore depends on the feasibility of incorporating Low Impact Development Best 
Management Practices, which will be investigated as part of Part C. 
 
Likewise, the potential impact of sediment generation due to urban drainage on watercourses 
downstream will depend on the measures incorporated to prevent such drainage reaching the 
watercourses. 
 
Maintenance of drainage density 
 
The primary use of drainage density is to assist in the maintenance of natural channel functions 
in the post-development landscape by identifying an appropriate length of open channel to be 
maintained. Open channel may include defined stream corridors, swales in public spaces as 
well as connecting channels within larger corridors (e.g., a channel from an outlet before 
connecting to a larger channel).   
 
Based on a report completed by PARISH Geomorphic Ltd. in July 2002 (Drainage Density 
Study – Credit Valley Secondary Plan), drainage densities were examined in order to set 
acceptable drainage density objectives, the observance of which would limit disturbance to 
natural channel function.   
 
A general understanding of local drainage densities allow for ranges to be identified for a region 
that should prevent drainage density from being reduced to values lower than the typical local 
density.  In order to set limits based on the natural spread of local drainage densities, a 
standard deviation was used. The standard deviation that was used for this study area was the 
regional average drainage density for the area was located within the Credit River watershed 
and consisted of basins 8A, 8B, Huttonville Creek, the headwater areas of Fletcher’s Creek and 
Levi’s Creek based on the 1:10,000 OBMs.   The maximum amount that the drainage density 
can be reduced is by 1 standard deviation to prevent density from being reduced to values 
outside of the natural spread.  
 
The initial step was to assess each individual subcatchment (provide by Philips Engineering) to 
determine whether drainage density targets could be met through maintaining the lengths of 
existing high constraint (red) and medium constraint (blue) streams. Figure 3.5.2 illustrates the 
preliminary geomorphic constraint rankings developed for the Mayfield West Phase 2 lands. 
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Figure 3.5.2: Preliminary geomorphic constraint rankings for Mayfield West 

 
The results of the drainage density assessment based on high and medium constraint streams 
are contained in Appendix D.  Considering the study area as a whole, an additional 5.82km is 
required overall to meet drainage density targets.  However, there is also a surplus of 5.87km of 
stream length in other subcatchments giving an overall surplus of stream length for the study 
area of 0.05km.  
 
Subcatchments with surplus stream length are predominantly located within the Etobicoke 
Creek Watershed whereas many of the subcatchments with a drainage density deficit are found 
in the headwaters of Fletchers Creek. The creation of additional new swales, for example within 
the Natural Heritage System or public lands (parks, schools), should be employed as part of the 
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management strategy to address areas of drainage density deficit, to maintain both appropriate 
drainage density for channel function and stream length. 
 
Maintenance of drainage density is important in the maintenance of natural channel function. 
Under each of the Land Use Concepts drainage density will potentially be most impacted in the 
Fletcher’s Creek watershed, in particular under Land Use Concepts B and C.  
 
These streams are predominantly disturbed by agricultural practices and mostly classified as 
low constraint reaches (green). Whilst overall the drainage deficit calculated from high and 
medium constraint streams is only 0.05km, the deficit is also concentrated within sub-
catchments in the Fletcher’s Creek watershed. Changes in the potential for erosion and 
deposition may occur downstream should the drainage from these streams be lost to the 
Fletcher’s Creek watershed. It is therefore recommended that the creation of additional new 
swales as part of the management strategy, for example within the Natural Heritage System or 
public lands (parks, schools), is used to address areas of drainage density deficit to maintain 
both appropriate drainage density for channel function and stream length.  
 
3.5.2 Aquatic Biota 
 
Management objectives for the Upper Etobicoke Creek subwatershed were presented in 
Etobicoke Creek Headwaters Subwatershed Study Synthesis Report (CH2MHill and TRCA, 
2008) and those pertaining to the fish and benthic invertebrate communities are presented in 
Table 3.5.3, together with those that have been derived through agency and stakeholder 
consultation for the North West Brampton – Mount Pleasant Community Subwatershed Study. 
The North West Brampton study includes the portion of the Fletcher’s Creek Watershed that is 
immediately south of Mayfield Road and West of McLaughlin Road, to which a significant 
portion of the Mayfield West study area drains. 
 
Although the wording of the objectives differs between the two areas, it is probably fair to say 
that overall intent is same – to ensure that habitats support healthy aquatic communities of 
native species that are appropriate to the habitats’ natural potential. The targets for the North 
West Brampton fish community include overall fish productivity, which is not included in the 
Etobicoke Headwaters targets, and mention redside dace specifically, as they are present in the 
lower reaches of Fletcher’s Creek and in the Huttonville Creek watershed, which is not included 
in this study. The objectives for the benthic invertebrate community differ because the TRCA 
favours the Hilsenhoff Biotic Index but TRCA uses a score that is based on multiple indices to 
assess community health but, again, the overall goal is the same. 
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Table 3.5.3.  Aquatic Ecosystem Objective and Targets from Etobicoke Creek Headwaters Subwatershed Study Synthesis 

Report (Ch2mhill and TRCA, 2008) and Phase 1: Subwatershed Characterization and Integration,  
North West Brampton Urban Development Area Draft Report (Philips Engineering Ltd., December 2007) 

Etobicoke Creek Headwaters Subwatershed 
Objective Management Component Measurable Parameter Target 

Aquatic  ecosystems 
are diverse, 

balanced and self-
sustaining 

Fish community 
 

Species presence 

Small/intermediate riverine 
warmwater – blacknose shiner, 
blackchin shiners and central 
mudminnow in the headwaters 
subwatershed area and darter 
species elsewhere 

Index of Biotic Integrity Minimum of “Good” 
Benthic invertebrates TRCA invertebrate metric score all stations score “good” or better  

Fletcher’s Creek Subwatershed (North West Brampton ) 

Protect, restore or 
enhance native 
terrestrial and 

aquatic plant and 
animal species, 

community diversity 
and productivity 

(Objective 16) b, c, 
N13 

Healthy fish communities, 
appropriate for the habitats 

Fish species present. 
or fish IBI scores. 

Small Warmwater targets are: 
creek chub, blacknose dace, 
stickleback, bluntnose minnow, 
fathead minnow, white sucker. 
Large Warmwater targets are: 
smallmouth bass, largemouth bass, 
northern pike, river chub, shiners 
(emerald, spottail, rosyface, spotfin)   
Cool/Warmwater targets are: 
migratory salmonids, central 
mudminnow, northern redbelly 
dace, redside dace.    
Cold/Coolwater targets are:  
brown trout, rainbow trout, rainbow 
darter, fantail darter, northern 
hogsucker, stonecat, American 
brook lamprey. 
Coldwater targets are: brown trout, 
rainbow trout, . 

 Overall Fish Productive 
Capacity 

Amount (length or area) of habitat 
available and abundance or 
biomass per unit of habitat 

Fish biomass as a surrogate for 
productivity.  Target is a net gain on 
a subwatershed basis, to be 
determined by monitoring. 

 
Species At Risk and Special 
Status Species 
 

Number of Special Status Species 
Considered Sustainable and 
Amount of Species At Risk 
Recovery Habitat Present 
(Amount of survival habitat present) 

Watershed target to be established 
through monitoring. Target is a net 
gain over existing conditions on a 
subwatershed basis. 
(Protect redside dace populations) 
 

 Benthic Invertebrate 
Community Hillsenhoff Biotic Index No significant deterioration in HBI 

 
The impacts of land use and land use change on aquatic communities, particularly for small 
watercourses where harvest is not a factor, usually occur as a result of effects on habitat rather 
than direct impacts on the biotic communities. Much effort is devoted to predicting the effects of 
land use change on aquatic habitats and to preventing harmful effects. The various disciplines 
represented in this study – hydrogeology, hydrology, fluvial geomorphology, water quality, 
terrestrial ecology –have evaluated the ability to meet targets that are intended to protect and/or 
enhance aquatic habitats, and these are discussed in their respective sections.  
 
The factors determining habitat characteristics and their interrelationships are complex, as are 
the relationships between habitat characteristics and aquatic biota. Best efforts notwithstanding, 
there is always some risk to aquatic communities associated with changing land use, including 
risk due to uncertainties associated with both predictions of habitat impacts and execution 
phase. The nature of the existing habitats and biotic communities influences risk. In simplified 
terms, the more stressors there are acting on the existing communities the more tolerant the 
existing biotic communities are of stress. The more tolerant the biotic communities are of stress, 
the less likely they are to be negatively affected by, and the more likely they are to be able to 
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recover from, additional stress. For example, the typical simple fish community that occupies an 
intermittent watercourse that is reduced to a few standing pools in most summers is tolerant of 
high water temperature, low dissolved oxygen, and fine-textured substrates. The fish community 
that occupies a groundwater fed stream with permanent flow, low summer water temperatures 
and (usually) coarse substrate is not tolerant of any of these. A temporary increase in water 
temperature could eliminate species from the fish community of the groundwater fed stream, but 
the fish community of the intermittent stream would probably not be affected, or would recover 
quickly from a temporary temperature increase.  
 
TRCA have identified a number of fish species as being of conservation concern because of 
their sensitivity to habitat alteration, chemical pollution, siltation, and increased flow velocities 
(TRCA, 2004, cited in CH2MHILL and TRCA, 2008). These species occur in the main branch of 
Etobicoke Creek and in its permanently flowing tributaries and therefore we consider these 
watercourses to be more sensitive than the intermittent and ephemeral watercourses in both the 
Etobicoke Creek and Fletcher’s Creek watersheds that contain no fish or only tolerant fish 
species. 
 
The other aspect of risk that has been considered here is the extent of direct impact on fish 
habitat that is likely to occur as a result of the proposed land use changes. Although the impacts 
of infrastructure (roads, sewers, water supply) crossings of watercourses are largely mitigatable, 
there is risk associated with these crossings, particularly during the construction phase. For the 
purposes of the evaluation, it was assumed that, residential, commercial or employment lands 
would require servicing and transportation upgrades and that risk was increased by each 
additional crossing of a permanent watercourse in a defined valley. 
 
3.6 Water Quality 
 
The impact assessment to surface water quality for the proposed development scenarios has 
been completed using the water quality model which was developed as part of the Northwest 
Brampton Urban Expansion Area Subwatershed Study.  That model represents a refinement to 
the water quality model developed by CVC for the Water Quality Phase II Study (CVC, 2009), 
which was developed based upon the original water quality model developed for the Toronto 
Wet Weather Flow Study.  The model applies a mass balance approach to determine the mass 
loadings of select contaminants associated with specific land uses and stormwater management 
practices.  While the application of the mass balance methodology is acknowledged to be 
limited in terms of yielding a reliable quantitative analysis, this approach is nevertheless 
recognized as providing a reliable qualitative assessment of the anticipated water quality 
impacts associated with changes in land use conditions and the benefits derived from the 
application of stormwater management practices (i.e. “increases” or “decreases” to mass 
loadings), and hence is considered reliable for providing a sensitivity analysis of the impacts to 
water quality resulting from a change in land use and stormwater management practices.  The 
event mean concentrations (EMC’s) for each land, as per the Toronto Wet Weather Flow Study 
and the Credit River Water Quality Phase II Study use are provided in Table 3.6.1. 



Town of Caledon 
Mayfield West 
Phase 2 (West) Part B 
August 2010 
 

Project #108041  Page 52 

 
Table 3.6.1:  Event Mean Concentration by Contaminant And Land Use as per CRWMSU 

(mg/l Unless Otherwise Noted) 

Land use 
Contaminant 

Total P Nitrate + 
Nitrite TKN Copper Zinc E.Coli 

(#/100 ml) TSS 

Residential 0.36 1.75 1.92 0.025 0.123 25,000 91 
Commercial 0.25 0.67 0.71 0.022 0.127 5,000 70 
Industrial 0.30 1.16 1.06 0.027 0.220 1,138 67 
Educational/Institutional 0.36 1.75 1.92 0.025 0.123 8,360 63 
Open Space 0.12 0.54 0.97 0.016 0.098 4,100 70 
City Parks 0.36 1.75 1.92 0.025 0.123 10,000 63 
Golf/Cemetery 0.70 1.75 3.30 0.025 0.123 4,100 63 
Agricultural 0.20 2.50 1.00 0.008 0.018 100,000 100 
Highway 0.39 0.76 2.00 0.052 0.302 3,070 331 

 
Mass balance modeling has been completed for existing land use conditions, as well as all three 
future land use concepts in order to determine the change in mass loadings of the above 
contaminants as a result of the changes in land use conditions associated with the three 
scenarios.  These analyses have determined the mass loadings from the Mayfield West area to 
the Fletcher’s Creek Subwatershed, as well as the total mass loadings online the Etobicoke 
Creek at the Mayfield West Phase 2 outlet (i.e. Hurontario).  The results of this assessment are 
summarized in Table 3.6.2. 
 

Table 3.6.2.  Mass Balance Model Results For Existing And Future Uncontrolled Land Use Scenarios 
(mg/l Unless Otherwise Noted) 

Receiving 
System/Contaminant 

Land Use 
Existing Scenario A Scenario B Scenario C 

Fletcher’s Creek Subwatershed 
Total P 137 226 353 353 
Nitrate + Nitrite 1589 1674 1671 1684 
TKN 692 1157 1836 1851 
Copper 6.02 13.6 25.0 24.8 
Zinc 16.8 60.0 125 123 
E.Coli (Counts x 106) 6.16E+08 4.77E+08 2.16E+08 2.12E+08 
TSS 64941 75185 86971 85400 
Etobicoke Creek Watershed 
Total P 3039 3190 3240 3128 
Nitrate + Nitrite 31005 31020 30945 30973 
TKN 15981 16604 16686 16359 
Copper 189 204 210 197 
Zinc 775 889 952 825 
E.Coli (Counts x 106) 1.17E+10 1.14E+10 1.13E+10 1.15E+10 
TSS 1707325 1722287 1724087 1717610 

 
The results in Table 3.6.2 indicate that mass loadings to the Fletcher’s Creek Subwatershed for 
all contaminants with the exception of E.Coli would increase under all future land use scenarios 
without stormwater management.  Similarly, the results indicate that mass loadings within the 
Etobicoke Creek for all contaminants with the exception of E.Coli and Nitrate + Nitrite would 
increase under all future land use scenarios without stormwater management.  The results 
further demonstrate that the mass loadings from the Mayfield West Phase 2 area to the 
Fletcher’s Creek Subwatershed are sensitive to changes in land use, whereas the mass 
loadings along the Etobicoke Creek at the Mayfield West Phase 2 outlet are relatively 
insensitive; this is due to the absence of contaminant contributions from external lands within 
the Fletcher’s Creek Subwatershed, and the significant contribution from upstream areas within 
the Etobicoke Creek Watershed. 
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Additional analyses have been completed in order to determine the impacts to water quality 
under future land use conditions with stormwater quality controls.  Current standards for 
stormwater quality control within the Province are established based upon a requisite removal 
efficiency for Total Suspended Solids (TSS), rather than a specific quantity or concentration for 
specific water quality indicators/indices.  The removal efficiencies which have been applied for 
this assessment correspond to the removal efficiencies applied in the Credit River Water Quality 
Phase 2 Study and the Toronto Wet Weather Flow Study for end-of-pipe facilities providing 
stormwater quality control to an Enhanced standard (i.e. the highest standard currently required 
by the Ontario Ministry of the Environment for on-site stormwater quality control).  These 
removal efficiencies are summarized in Table 3.6.3. 
 

Table 3.6.3:  Contaminant Removal Efficiencies for Enhanced Stormwater Quality Control  

Contaminant Removal Efficiency (%) 
Copper 65 

E.coli 65 

Nitrates & Nitrates 36 

TKN 26 

TP 65 

TSS 80 

ZN 72 

 
The removal efficiencies for the contaminants analyzed have been applied for the mass balance 
modeling of the proposed urban land uses within the Mayfield West Phase 2 Area.  The mass 
loadings for the contaminants under existing land use conditions, as well as the three future 
land use scenarios with Enhanced stormwater quality control are presented in Table 3.6.4. 
 

Table 3.6.4:  Mass Balance Model Results for Existing and Future Land Use Scenarios 
with Enhanced Stormwater Quality Control 

(mg/l Unless Otherwise Noted) 
Receiving 

System/Contaminant 
Land Use 

Existing Scenario A Scenario B Scenario C 
Fletcher’s Creek Subwatershed 
Total P 137 146 150 150 
Nitrate + Nitrite 1589 1468 1141 1149 
TKN 692 994 1416 1427 
Copper 6.02 8.0 10.6 10.6 
Zinc 16.8 28.5 45.0 45.1 
E.Coli (Counts x 106) 6.16E+08 4.3E+08 8.70E+07 8.54E+07 
TSS 64941 51245 24462 24148 
Etobicoke Creek Watershed 
Total P 3039 3041 3041 3039 
Nitrate + Nitrite 31005 30662 30945 30769 
TKN 15981 16340 16366 16199 
Copper 189 192 194 190 
Zinc 775 802 818 786 
E.Coli (Counts x 106) 1.17E+10 1.14E+10 1.12E+10 1.15E+10 
TSS 1707325 1679044 1668654 1690217 

 
Compared with the results previously presented for future uncontrolled land use conditions, the 
results in Table 3.6.4 indicate that the application of Enhanced stormwater quality control would 
reduce the mass loadings to the Fletcher’s Creek Subwatershed and the Etobicoke Creek 
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Watershed for the contaminants evaluated.  The results further indicate that mass loadings of 
Nitrate + Nitrite to both receiving systems would be below existing levels as a result of the 
change in land use and the application of Enhanced stormwater quality control, and that 
significant reductions in the mass loadings of E.Coli and TSS to the Fletcher’s Creek 
Subwatershed may be achieved through the application of stormwater quality control to an 
Enhanced standard.  Similar to the results presented for future uncontrolled land use conditions, 
the above results indicate that the mass loadings along the Etobicoke Creek are essentially 
insensitive to the proposed development under any of the scenarios analyzed, with stormwater 
quality control; notwithstanding, it is recognized that the application of stormwater quality control 
would reduce the mass loadings within the Etobicoke Creek compared to uncontrolled 
conditions.   
 
The results of the foregoing assessment indicate that Scenario A would yield the lowest mass 
loadings to the Fletcher’s Creek Subwatershed, whereas Scenario C would yield the lowest 
mass loadings to the Etobicoke Creek Subwatershed.  Consequently, these scenarios are 
considered preferable to Scenario B, in terms of general water quality impacts; notwithstanding, 
it is recognized that further improvements to stormwater quality may be achieved under any of 
the scenarios analyzed through the additional application of lot-level stormwater quality controls. 
 
3.7 Terrestrial System 
 
Section 3 of the CEIS Part A Report (AMEC 2010) summarized the key Goals, Objectives and 
Targets that have been identified in provincial, municipal and conservation authority documents. 
These constitute an environmental management framework of legislation, regulations, policies 
and guidelines. This framework addresses the key approaches to identify, assess, protect, 
reinforce and manage the natural heritage system in MW2. The following are key elements 
related to approach and targets: 
 
Systems Approach (PPS, 2005) 
 
• Watersheds are the ecologically meaningful scale for planning 
• “Natural heritage system means a system made up of natural heritage features and 

areas, linked by natural corridors which are necessary to maintain biological and 
geological diversity, natural functions, viable populations of indigenous species and 
ecosystems. These systems can include lands that have been restored and areas with 
the potential to be restored to a natural state.” 

• 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 and among natural 
heritage features and areas, surface water features, and ground water features.   

 
Features to be Protected with no development permitted 
 
• Significant wetlands  
 
• Key Natural Heritage Features (KNHF) within the Greenbelt Plan area: 

- significant habitat of endangered species, threatened species and special 
concern species;  

- fish habitat; 
- wetlands;  
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- life science “areas of natural and scientific interest” (ANSIs);  
- significant valleylands; 
- significant woodlands;  
- significant wildlife habitat; 
- sand barrens, savannahs, tallgrass prairies; and 
- alvars.  

 
Features to be Protected, unless it can be demonstrated that development will have no 
negative impacts on the natural features and their ecological functions: 
  
• “Significant” features as defined in the Region of Peel Official Plan (following updated 

definitions and criteria under draft ROPA 21.  
- Significant Valleylands,  
- Significant Woodlands 
- Significant Wildlife Habitat 

 
• TRCA’s TNHSS Target System for MW2 outside the Greenbelt, including the tableland 

woodlots south of Etobicoke Creek   
 
Buffers 
 
• Draft Technical Guidelines for Greenbelt Plan (2008): 

- a minimum 30 metres vegetation protection zone is required for the majority of 
natural heritage features including wetlands, seepage areas and springs, fish 
habitat, permanent and intermittent streams, lakes, and significant woodlands  

- For streams and watercourses with well defined valley features, the minimum 30 
metres is to be measured from the stable top of bank, as determined by the 
conservation authority 

 
• CVC (Watershed Planning and Regulation Policies – Draft Nov 2009)  

- A minimum of 30 metres is maintained from any wetland, or 15 metres from the 
limit of hazardous land, whichever is greater (applies to single family residential 
development) 

 
• TRCA (Valley and Stream Corridor Management Program) 

- Minimum 10 metre buffer from staked top of bank, stable slope line, contiguous 
vegetation, and/or regulatory floodplain  

 
Linkages and Restoration 
 
• TRCA’s TNHSS Target System for MW2 indicates a primary focus on adding natural 

cover within the Greenbelt.  
• The Etobicoke Creek Headwaters subwatershed contains the last remaining non-

urbanized portions of the watershed, and therefore presents the majority of opportunities 
to restore natural land cover. The TRCA watershed report card (2006) targeted 11% 
natural cover for the watershed.   

• A CVC/TRCA commissioned study (Gartner Lee Ltd., 2005) identified potential wetland 
restoration sites in the Region of Peel; these include localized wetland restoration 
opportunities associated with tributaries in the north half of the MW2 study area..    
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No site specific terrestrial targets have been identified to date as part of the current CEIS 
project. Preliminary subwatershed-specific targets were developed as part of the North West 
Brampton Urban Development Area Huttonville and Fletcher’s Creeks Subwatershed Study. 
However, these were developed with specific stakeholders and the preliminary targets are not 
considered directly applicable to the MW2 lands, although they provide valuable context for 
target indicators and parameters as proposed land uses become more defined. The target 
indicators relevant to terrestrial resources included: 
 

- Riparian Cover 1 – width of buffer 
- Riparian Cover 2 – percent of stream length buffered 
- Forest Cover (i.e. percent) 
- Wetland Cover (i.e. percent) 
- Interior Forest/Core Habitat (i.e. area) 
- Species at Risk and Special Status Species (i.e. protection thereof) 
- Vegetation Communities (i.e. diversity) 
- Natural Area Protection (i.e. buffers and other mechanisms) 
- Natural Corridors and Linkages (i.e. adequacy of) 
- Significant Woodlands (i.e. protection thereof) 

 
In April 2010, MNR released the Second Edition of the Natural Heritage Reference Manual, 
which is a guiding document to support the application of the natural heritage policies contained 
in the PPS (2005). The application of Environment Canada (2004) guideline targets to highly 
fragmented landscapes in southern Ontario, which have been under intensive use for 
agriculture for more than a century, has been challenging. Jurisdictions (such as TRCA with its 
Terrestrial Natural Heritage System) have generally promoted the application of these targets 
outside of urbanizing areas. The need to balance other planning objectives (such as those 
under the Province’s Places to Grow Plan) has resulted in compromises. In this regard, the 
Second Edition of the Natural Heritage Reference Manual (MNR 2010) states (ref. 
Section 3.4.6.2):  
 

“Every natural heritage system, however, will be different. There is no minimum size for 
a system or minimum percentage of a planning area or its natural features that must be 
included in the system. Therefore, the extent of the natural heritage systems identified in 
the noted examples represents what was appropriate and achievable in those 
situations.” 

 
Given the conceptual working scale of the land use scenarios, the identification of appropriate 
environmental factors and measures has required scoping of the potential long list of targets to 
those which can be reasonably estimated at this scale. The future NHS must be in conformity 
with applicable legislation and policies at the federal (Fisheries Act), Provincial (Provincial Policy 
Statement, Places to Grow, Ministry of Environment policies and regulations) as well as 
addressing policies, guidelines and objectives in accordance with TRCA and CVC mandates, 
and the Town of Caledon’s Official Plan. The Mayfield West Principles as adopted by Council in 
April 2009 underscore the intention to achieve net ecological gain where feasible, the adoption 
of an integrated design process, and fostering a local identity which includes the area’s unique 
environmental features.  
 
The following is a summary of the terrestrial factors and measures that were applied to achieve 
the scenario ratings as summarized in Table 4.1. The factors evaluate the potential impacts of 
the development concepts on quantity measures (i.e. amount of riparian, wetland, and natural 
cover) and quality measures (native biodiversity functions, natural system protection 
requirement). These factors reflect commonly used indicators of natural heritage system health 
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and integrity. For example, TRCA used quantity and quality as key factor categories in the 
development of their Terrestrial Natural Heritage System Strategy (2007). Similarly, these 
measures were a significant part of the suite of targets used in the testing of secondary plan 
versions for the Mount Pleasant lands, located immediately south of the current MW2 study 
area.  
 
The measures at this stage are strictly focused on the natural environment component of the 
future natural heritage system. The urban elements of “green development” such as urban 
canopy, active parkland, energy efficiency and transit efficiency are not included in this 
screening as there is insufficient detail as to the character of the future urban areas within the 
scenarios.  
 
Summary of Terrestrial Measures 
 
Table 4.1 provides details on the considerations for application of measures under each 
scenario.  
 
Riparian Cover 
 
The Riparian Cover evaluation examines the length of existing and future riparian habitat 
potentially supported in each scenario. Scenarios differ in terms of streams to be integrated 
within the development area, but do not differ in the length of main branch of Etobicoke Creek 
protected or its major tributary in northeast corner of MW2. As the scenarios do not specifically 
indicate which streams will be retained or enhanced, our evaluation is based on whether key 
low to medium constraint watercourses will be integrated into the urban area within defined 
riparian corridors (which do not exist under agricultural uses today).   
 
Wetland Cover 
 
The Wetland Cover evaluation examines the extent to which each scenario protects existing 
wetland habitat, and what opportunity is afforded for additional wetland cover (likely within 
riparian zones, buffers and linkages).  
 
Natural Cover 
 
The Natural Cover evaluation examines the extent to which each scenario protects existing 
natural cover, and what opportunities are afforded for additional natural cover within linkages, 
and within the Greenbelt where agricultural uses become constrained spatially by nearby 
development. Natural cover includes upland forest, wetland, successional and aquatic habitat. 
 
Native Biodiversity Functions 
 
The Native Biodiversity Functions evaluation examines the extent to which the scenarios 
support local and landscape scale native biodiversity. The evaluation is based on a number of 
indicators including: 1) protection of habitat of Threatened and Endangered species; 2) diversity 
of ELC communities; 3) Significant Wildlife Habitat; 4) Significant Woodlands and 5) Level of 
connectivity. Scenarios which place more development in proximity to highly functioning areas 
will contribute more impacts to these functions.  
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Natural System Protection 
 
The Natural System Protection evaluation examines the extent to which the concept minimizes 
municipal management and resources, to ensure that the natural system is sustainable through 
time. The evaluation reflects the relative length of natural system edge placed adjacent to urban 
land uses; higher edge exposure will trigger greater management and resource needs once 
development occurs. It will also require greater allocation of land to protective functions i.e. 
buffers.  
 
Guiding Principles and Assumptions 
 
There are a number of guiding principles and assumptions upon which the terrestrial impact 
assessment is based: 
 

1. Agricultural land uses will continue where urban land uses are not designated, 
and will remain in agriculture for the long term. 

 
2. Natural system components located within active agricultural areas are less likely 

to be expanded or restored than those dedicated within public Open Space. 
 
3. Over time, the Greenbelt lands will see expanded natural cover, especially where 

future urban uses abut portions of the Greenbelt boundary.  
 
4. Land use scenarios that avoid road and service crossings of the Greenbelt will 

contribute fewer impacts and cumulative effects. 
 
5. Land uses that straddle both sides of the Greenbelt will have greater impacts 

than those that concentrate development on just one side.  
 
6. Linkages to the Fletcher’s Creek natural heritage system will move forward as 

currently proposed by the City of Brampton within the Mount Pleasant Secondary 
Plan. 

 
7. Linkages that incorporate aquatic and wetland habitat will be more functional 

than those that lack these features.  
 
8. Linkages that flank existing natural features along one side can serve to reduce 

buffer needs while enhancing functions such as forest interior. 
 
9. Buffers and restoration will serve to reinforce the protection and functionality of 

natural features and the Greenbelt by filling in gaps in cover and smoothing the 
edges of features that are currently uneven or irregular. 
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4. SUMMARY OF IMPACT ASSESSMENT OUTCOMES 
 
Each Environmental Factor discussed in the previous section has been assessed based on 
available characterization and Impact Assessment results for both Phase 1 and 2 using 
Positive, Neutral, and Negative descriptions.  These descriptions generally indicate the relative 
impacts (as per the Environmental Factor under consideration) for each land use scenario.  
There has been no weighting of each criteria, however it is understood that certain factors are 
recognized as being more important than others.  This assessment has been used to 
complement the full evaluation of the various land use scenarios (i.e. including consideration of 
all broader disciplines such as land use, servicing, transportation, agriculture, acoustics, Built 
and Cultural Heritage) leading to a preferred land use scenario (i.e. presented to Council August 
10, 2010).  The results of this assessment are presented in Table 4.1. 
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Table 4.1:  Mayfield West Land Use Assessment: Environmental 

Discipline Environmental Factor Measure Land Use Concept Comments 
A B C 

Terrestrial 
(see also Fisheries and 
Aquatic Habitat) 

Riparian Cover (extent to 
which plan supports 
riparian habitat) 

Length (km) of riparian 
habitat 

NEUTRAL 
• Possible addition of a small riparian 

linkage southward to Fletcher’s Creek 
• Likely increase of cover along 

Etobicoke Ck. between Highway 10 
and McLaughlin Rd. where grazing has 
degraded 

• Possible increase of cover on West 
Humber R. tributaries in linkage shown 
through proposed Employment south 
of Greenbelt (assumes swale 
compensation and consolidation – see 
Comments) 

• Cover along channels remaining in 
agriculture assumed to be unimproved 

 

POSITIVE 
• Likely addition of small and medium 

linkages southward to Fletcher’s Ck.  
• Likely increase of cover along 

Etobicoke Ck. upstream of Highway 10 
• Possible increase of cover on 

Etobicoke Ck. tributaries in proposed 
Employment north of Greenbelt 
(assumes swale compensation and 
consolidation) 

• Cover along channels remaining in 
agriculture assumed to be unimproved 

POSITIVE 
• Likely addition of small and medium 

linkages southward to Fletcher’s Ck.  
• Possible increase of cover along 

Etobicoke Ck. upstream of Highway 10 
• Likely increase of cover along West 

Humber R. upstream of Dixie Rd. 
• Possible increase of cover on West 

Humber R. tributaries in proposed 
Employment south of Greenbelt 
(assumes swale compensation and 
consolidation – see Comments) 

• Cover along channels remaining in 
agriculture assumed to be unimproved 
 

All scenarios anticipated to increase length 
and quality of riparian cover relative to 
existing conditions.  
 
Through the conversion of valleylands from 
agricultural to public Open Space it is 
assumed that direct agricultural impacts to 
riparian cover will cease. 
 
Interpretation of riparian gain on West 
Humber R. tributaries outside of Greenbelt 
is constrained by available mapping (i.e. 
from Phase 1 MESP); some smaller 
channels/swales are evident but not 
mapped to same detail as those in 
Fletchers Ck.  
 
A significant proportion of the riparian cover 
in remaining agricultural lands and within 
adjoining Greenbelt lands require 
restoration to achieve existing Town and 
TRCA policy goals and objectives. 
 

 Wetland Cover (extent to 
which scenario supports 
wetland  habitat) 

Area (ha) in wetland 
cover; potential 
degradation resulting from 
adjacent land use. 

NEUTRAL 
• Possible addition of wetland cover 

within small riparian linkage southward 
to Fletchers Ck. 

• Possible increase of wetland cover in 
proposed linkage shown through 
proposed Employment lands south of 
Greenbelt on West Humber R.  

 

POSITIVE 
• Likely increase of wetland cover along 

small and medium linkages southward 
to Fletcher’s Ck.  

 

POSITIVE 
•  Likely increase of wetland cover along 

small and medium linkages southward 
to Fletcher’s Ck.  

• Possible increase of wetland cover in 
proposed linkage shown through 
proposed Employment lands south of 
Greenbelt on West Humber R.  

 

All alternatives are anticipated to maintain 
or increase wetland cover; wetland 
functions likely compromised where intense 
urban uses are located in vicinity. If 
stewardship is secured among agricultural 
land owners (i.e. wetlands within remaining 
agricultural lands are retained/protected), 
then Land Use Concept A would be rated 
more highly.  
 
Wetland cover (4.17% of the study area) 
does not meet the 6% cover target 
recommended by Environment Canada 
(2004) for subwatersheds. It may be 
possible to meet this target through 
wetland creation within linkages, depending 
on drainage systems.  
 

 Natural Cover   (extent to 
which scenario supports 
habitat provided by natural 
cover 

Area (ha) in  natural cover 
(upland forest, wetland, 
and aquatic areas 
combined)  

NEUTRAL 
• Integrates 2 tableland woodlots south 

of Greenbelt 
• Likely addition of natural cover within 

single linkage southward to Fletcher’s 
Creek 

• Conversion of agricultural lands 
located within Greenbelt to naturalized 
Open Space considered likely where 
tablelands adjacent to Greenbelt are 
urbanized. 

  

NEUTRAL 
• Integrates 3 tableland woodlots south 

of Greenbelt 
• Likely addition of natural cover within 

two linkages southward to Fletcher’s 
Creek 

• Conversion of agricultural lands located 
within Greenbelt to naturalized Open 
Space considered likely where 
tablelands adjacent to Greenbelt are 
urbanized. 

 

POSITIVE 
• Integrates 3 tableland woodlots south 

of Greenbelt 
• Likely addition of natural cover within 

two linkages southward to Fletcher’s 
Creek 

• Conversion of agricultural lands 
located within Greenbelt to naturalized 
Open Space considered likely where 
tablelands adjacent to Greenbelt are 
urbanized. 

  

Conversion of agricultural lands located 
within Greenbelt to urban Open Space 
considered likely where tablelands adjacent 
to Greenbelt are urbanized. 
 
Land Use Concept C integrates the most 
existing and future natural cover.  
 
Even with increased natural cover within 
linkages and the Greenbelt, the 
achievement of desirable canopy cover 
levels (i.e. 30-40% canopy across natural 
and urban) will require intensive urban 
canopy creation within the future urban 
landscape.  



Town of Caledon 
Mayfield West 
Phase 2 (West) Part B 
August 2010 
 

Project #108041  Page 61 

Table 4.1:  Mayfield West Land Use Assessment: Environmental 

Discipline Environmental Factor Measure Land Use Concept Comments 
A B C 

 Native  Biodiversity 
Functions (Extent to 
which plan supports local 
and landscape scale 
native biodiversity) 

Based on the following 
indicators: 1) habitat of 
Threatened and 
Endangered species; 2) 
diversity of ELC 
communities; 3) 
Significant Wildlife 
Habitat; 4) Significant 
Woodlands ; and 5) Level 
of connectivity 

NEUTRAL 
•  Known Endangered or Threatened 

species located outside of 
development area.  

• Overall diversity of communities 
protected 

• Scenario exposes existing tableland 
woodlots containing forested 
amphibian breeding areas to urban 
stressors but woodland with abundant 
mass is located outside development 

• All Significant Woodlands are 
protected.  

• Land Use Concept A creates 
comparatively less urban/natural edge 
and also retains the largest tableland 
woodlot outside of development,  

NEGATIVE 
• Known Endangered or Threatened 

species located outside of development 
area. 

• Overall diversity of communities 
protected 

• Scenario exposes existing tableland 
woodlots containing forested amphibian 
breeding areas and abundant mast to 
urban stressors 

• All Significant Woodlands are 
protected.  

• Scenario constricts connectivity along 
Etobicoke Ck. due to development on 
north and south sides.  

NEUTRAL 
• Known Endangered or Threatened 

species located outside of 
development area. 

• Overall diversity of communities 
protected 

• Scenario exposes existing tableland 
woodlots containing forested 
amphibian breeding areas and 
abundant mast to urban stressors 

• All Significant Woodlands are 
protected. 

• Scenario maintains the most 
connected and highly functional area 
of Etobicoke Ck. ravines (i.e. lands 
west of Highway 10 and north of 
Greenbelt).  
 

With respect to connectivity, although Land 
Use Concept A creates comparatively less 
urban/natural edge and also retains the 
largest tableland woodlot outside of 
development, Land Use Concept C 
maintains the most connected and highly 
functional area of Etobicoke Ck. ravines 
(i.e. lands west of Highway 10 and north of 
Greenbelt).  
 

 Natural System 
Protection (Extent to 
which plan minimizes 
municipal 
management/resources to 
ensure natural heritage 
system is sustainable) 

Length of natural system 
edge adjacent to land 
uses associated with 
varying degrees of post 
development impact (e.g. 
encroachment) 

NEUTRAL 
• Two upland woodlots contained within 

development area 
• Greenbelt edges present on both 

Etobicoke Ck. and West Humber R. 
systems; development on north side of 
Etobicoke Ck.  

• Intermediate of the three scenarios 

NEGATIVE 
• Three upland woodlots contained within 

development area 
• Greenbelt edges on Etobicoke Ck. only 
• High impact on less protected upland 

woodlot edges 
• Affects the most edge of all scenarios 

NEUTRAL 
• Three upland woodlots contained 

within development area 
• Greenbelt edges present on both 

Etobicoke Ck and West Humber R. 
systems; no development north of 
Etobicoke Ck.  

• High impact on less protected upland 
woodlot edges 

• Comparatively less edge than other 
scenarios (marginally)  
 

Land Use Concept C has the least natural 
heritage system edge exposed to future 
urban uses, but only marginally less.  
Edges along the Greenbelt will be more 
robust due to the existing margins of 
agricultural lands, and to the overall mass 
of existing and future cover in the 
Greenbelt areas compared to the non-
Greenbelt features (small isolated 
woodlots, smaller buffers, narrower valley 
links).  

Fisheries and Aquatic 
Habitat 
(see also Hydrogeology, 
Hydrology/Hydraulics, 
Stream/Fluvial 
Geomorphology, Water 
Quality, and Terrestrial) 

Sensitivity of Fish 
community 

Sensitivity of fish 
community in 
watercourses adjacent to 
development. 

NEGATIVE 
Watercourses with sensitive fish community 
adjacent include  
• Humber R. Tributary 
• East branch of Etobicoke Ck. 
• Main branch of Etobicoke Ck. 
• North branch of Etobicoke Ck. 

 

NEUTRAL 
Watercourses with sensitive fish community 
adjacent include  
• Main branch of Etobicoke Ck. (longer 

reach exposed than Land Use Concept 
A) 

• North branch of Etobicoke Ck. 

NEUTRAL 
Watercourses with sensitive fish community 
adjacent include  
• Humber R. Tributary 
• Main branch of Etobicoke Ck. (south 

side only) 

Impacts are largely mitigated through 
buffers,  stormwater management.  

 Watercourse protection 
(Extent to which plan 
minimizes direct impact on 
fish habitat). 

Requirements for new or 
upgraded infrastructure 
(roads, sewer, water) 
crossings of permanent 
fish habitat 

NEUTRAL 
Services expanded to: 
• North of Etobicoke Creek, west of 

Highway 10 
• South of Etobicoke Creek, west of 

Highway 10 
• Wedge between Etobicoke Creek and 

Humber River tributaries, east of 
Highway 10 

• Area south of Humber River, on either 
side of Heart Lake Road  

POSITIVE 
Services expanded to: 
• North of Etobicoke Creek, west of 

Highway 10 
• South of Etobicoke Creek, west of 

Highway 10 

NEUTRAL 
Services expanded to: 
• South of Etobicoke Creek, west of 

Highway 10 
• Areas north and south of Humber 

River, on either side of Heart Lake 
Road. 

Impacts to physical habitat from 
infrastructure crossings are usually 
mitigatable. Greatest risk occurs during 
construction period and immediately 
following implementation while system is its 
weakest: recognized need for long-term 
capital upgrades at all crossings. 
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Table 4.1:  Mayfield West Land Use Assessment: Environmental 

Discipline Environmental Factor Measure Land Use Concept Comments 
A B C 

Hydrogeology Groundwater discharge 
to stream reaches and 
adjacent wetlands 
(Functionally related to 
potential change in scale 
dependent recharge) 

Potential change to reach  
specific groundwater 
discharge and overall 
volumetric baseflow. 

NEUTRAL-NEGATIVE 
• Slightly negative due a combination of 

potential reduction in local baseflow on: 
• Etobicoke Creek and Old School 

tributaries  between Hurontario and 
McLaughlin 

• Etobicoke Creek and  Humber River 
Tributary at Kennedy Road and Old 
School Road 
 

NEUTRAL-NEGATIVE 
• Slightly negative due a  potential 

reduction in local baseflow on: 
• Etobicoke Creek and Old School 

tributaries  between Hurontario and 
McLaughlin 
 

NEUTRAL 
• Minimal potential for reduction in 

groundwater discharge to Etobicoke 
Creek between Hurontario and 
Chinguacousy 

Potential impacts may be mitigated to a 
limited extent through SWM and LID 
BMP’s. Historical increase in baseflow 
noted in Etobicoke Creek (ECH Synthesis 
Study) likely due to leaky infrastructure,  
infrastructure  dewatering of water  table 
and importation of lake water. 

 Water table elevation 
(Functionally related to 
potential change in scale 
dependent recharge) 

Potential change in local 
average water table 
elevation related to 
functional hydroperiod in 
terrestrial features. 

NEUTRAL 
• Water table lowering expected to be on 

the order of 10’s of centimetres in the 
uplands and not measurable in the 
valley lands. Terrestrial features in the 
uplands are recharge features and 
impacts on hydroperiod are not 
expected to be significant due to low 
permeability of underlying soils. 
 

NEUTRAL 
• Water table lowering expected to be on 

the order of 10’s of centimetres in the 
uplands and not measurable in the 
valley lands. Terrestrial features in the 
uplands are recharge features and 
impacts on hydroperiod are not 
expected to be significant due to low 
permeability of underlying soils 

NEUTRAL 
• Water table lowering expected to be on 

the order of 10’s of centimetres in the 
uplands and not measurable in the 
valley lands. Terrestrial features in the 
uplands are recharge features and 
impacts on hydroperiod are not 
expected to be significant due to low 
permeability of underlying soils 

Although potential reductions in the water 
table are usually anticipated increases in 
water levels may occur to due leaking 
infrastructure, removal of tile drains and 
importation of water. Any potential loss of 
water (i.e. increased exfiltration) from 
terrestrial features may be mitigated by 
SWM 

Geotechnical Stable valley slope 
adjacent to development 
areas 

Long Term Stable Slope 
Crest coincides with 
existing slope crest to 
optimize developable area 

NEUTRAL-NEGATIVE 
• Long Term Stable Slope Crest for 

valley slopes of Etobicoke Creek west 
of Hurontario, south of Old School 
Road set back from existing slope 
crest. 

NEUTRAL-NEGATIVE 
• Long Term Stable Slope Crest for 

valley slopes of Etobicoke Creek west 
of Hurontario, south of Old School 
Road set back from existing slope 
crest. 

NEUTRAL 
• Long Term Stable Slope Crest for 

Etobicoke Creek adjacent to 
development areas coincides with 
existing slope crest. 

A 10 m development setback is to be 
applied to the long term stable slope crest.  
For Land Use Concepts A and B, additional 
setbacks of between 7 m and 13 m from 
the existing slope crest are to be applied 
for the development areas within the 
Etobicoke Creek Watershed, west of 
Hurontario, south of Old School Road. 
 

 Slope stability for 
discharge from 
stormwater management 
facilities located on 
tablelands 

Ability of slope to 
withstand direct or 
concentrated discharge of 
urban runoff 

NEUTRAL-NEGATIVE 
• Site grading and drainage should be 

designed to prevent direct concentrated 
or channelized surface runoff from 
flowing directly over the slope.  Road 
drainage, water drainage from pools, 
down-spouts, sumps, and the like 
should not be permitted to flow over the 
slope, however minor sheet flow is 
acceptable. 

NEUTRAL-NEGATIVE 
• Site grading and drainage should be 

designed to prevent direct concentrated 
or channelized surface runoff from 
flowing directly over the slope.  Road 
drainage, water drainage from pools, 
down-spouts, sumps, and the like 
should not be permitted to flow over the 
slope, however minor sheet flow is 
acceptable. 

NEUTRAL-NEGATIVE 
• Site grading and drainage should be 

designed to prevent direct concentrated 
or channelized surface runoff from 
flowing directly over the slope.  Road 
drainage, water drainage from pools, 
down-spouts, sumps, and the like 
should not be permitted to flow over the 
slope, however minor sheet flow is 
acceptable. 
 

Healthy vegetative cover should be 
maintained on all valley slopes in order to 
protect against erosion.  Conditions of all 
valley slopes within the Etobicoke Creek 
Watershed are such that direct 
concentrated or channelized surface runoff 
should not be permitted to discharge 
directly over the slopes. 

Stream/Fluvial 
Geomorphology 

Maintenance of channel 
length (for high and 
medium constraint ranking 
streams) 

Length (m) of streams that 
are being maintained 

POSITIVE 
• All red (high constraints) and blue 

(medium constraints) stream channels 
maintained or proposed re-located 

NEUTRAL-NEGATIVE 
• Absence of greenbelt corridor for one 

medium constraint ranking stream 
(MEC-R22) 
 

POSITIVE 
• All red (high constraints) and blue 

(medium constraints) stream channels 
maintained or proposed re-located 

MEC-R22 may or may not display a well-
defined morphology.  However, it does 
perform a geomorphic function and, in 
general, demonstrated potential for 
rehabilitation. 
Management options for this reach includes 
the following :Do nothing, Enhance existing 
conditions  (i.e. Re-establish a functioning 
floodplain, Provide a low-flow channel, Re-
establish a ‘natural’ meander planform, Re-
establish riparian vegetation and Re-locate) 
and /or Enhance Existing Conditions. 
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Table 4.1:  Mayfield West Land Use Assessment: Environmental 

Discipline Environmental Factor Measure Land Use Concept Comments 
A B C 

 Erosion Potential based 
on development for each 
reach. 

Erosion Thresholds – 
based on critical 
discharge calculations that 
indicate the minimum 
flows that are necessary 
to initiate sediment 
movement of the bed 
material.  If these or larger 
flows are sustained for a 
prolonged period of time, 
then excessive erosion 
could occur.   
 

NEUTRAL 
• As long as critical discharge value is 

maintained. 

NEUTRAL 
• As long as critical discharge value is 

maintained. 

NEUTRAL 
• As long as critical discharge value is 

maintained. 

This is based on critical discharge 
calculations that indicate the minimum 
flows that are necessary to initiate 
sediment movement of the bed material.  If 
these or larger flows are sustained for a 
prolonged period of time, then excessive 
erosion could occur.  The most erosion-
sensitive reach was found within the 
Fletcher’s Creek Subwatershed, whereas 
the reaches within the Etobicoke Creek 
Watershed are less erosion-sensitive.  
Erosion impacts can be successfully 
mitigated through increased extended 
detention storage and drawdown times. 
 

 Maintenance of drainage 
density - assists in the 
maintenance of natural 
channel functions in the 
post-development 
landscape through 
identifying the length of 
open channel to be 
maintained. 
 

Total channel length/total 
catchment area 

POSITIVE 
• Most of the existing streams can be 

potentially maintained, especially in the 
Fletchers Creek Watershed 

NEUTRAL-NEGATIVE 
• Higher chance of stream length to be 

lost especially in the Fletcher’s Creek 
Watershed 

NEUTRAL 
• Higher chance of stream length to be 

lost especially in the Fletcher’s Creek 
Watershed, however,  more land left 
undisturbed in comparison to Land Use 
Concept B. 

Assists in the maintenance of natural 
channel functions in the post-development 
landscape through identifying a length of 
open channel to be maintained.  The 
headwater channels within the Fletcher’s 
Creek watershed were dominantly 
disturbed by agricultural practices. 
 

Hydrology/Hydraulics Flooding Potential for 
Downstream (off-site) 
Properties  

% Change in frequency 
flows for 2 through 100 
year storm events (without 
stormwater management) 

NEGATIVE 
Peak flows within Etobicoke Creek increase 
despite local application of SWM based on 
post-to-pre control at site outlets; post-to 
pre achieved for Fletcher’s Creek.  Over-
control of storm runoff is therefore required 
in order to achieve post-to-pre control 
online the Etobicoke Creek. 

NEGATIVE 
Peak flows within Etobicoke Creek increase 
despite local application of SWM based on 
post-to-pre control at site outlets; post-to 
pre achieved for Fletcher’s Creek.  Over-
control of storm runoff is therefore required 
in order to achieve post-to-pre control 
online the Etobicoke Creek. 

NEUTRAL-NEGATIVE 
Slight increases in flows within Etobicoke 
Creek despite local application of SWM 
based on post-to-pre control at site outlet; 
post-to pre achieved for Fletcher’s Creek.  
Development area under this scenario 
represents the least amount of 
development area which would require 
over-control. 

Over-control of storm runoff is required for 
the areas within the Etobicoke Creek 
Watershed, beyond post-to-pre control at 
the site outlets, in order to provide post-to-
pre control online the Etobicoke Creek.  
Land Use Concept C provides the lowest 
development area which would require this 
over-control. 
 

 Flood Potential for 
Proposed Development 
Areas (on-site) 

Extent (length and width) 
of Regulatory Floodplain 
across proposed 
development areas 

POSITIVE 
Regulatory Floodplain for Etobicoke Creek 
contained within limits of valley lands and 
does not encompass any tablelands of 
proposed adjacent development. 

POSITIVE 
Regulatory Floodplain for Etobicoke Creek 
contained within limits of valley lands and 
does not encompass any tablelands of 
proposed adjacent development. 

POSITIVE 
Regulatory Floodplain for Etobicoke Creek 
contained within limits of valley lands and 
does not encompass any tablelands of 
proposed adjacent development. 

Regulatory Floodplain for Etobicoke Creek 
does not encompass development areas 
under any scenarios evaluated.  
Watercourse realignment possible for 
medium constraint watercourse within 
Fletcher’s Creek in order to accommodate 
development. 
 

Water Quality In-stream Water Quality 
(potential change in 
general water quality from 
proposed development) 

Difference in mass 
loadings (annual). 

NEUTRAL-NEGATIVE 
Mass loadings of contaminants would 
increase; impacts can be reduced through 
stormwater management but not 
eliminated. 

NEUTRAL-NEGATIVE 
Mass loadings of contaminants would 
increase; impacts can be reduced through 
stormwater management but not 
eliminated. 

NEUTRAL-NEGATIVE 
Mass loadings of contaminants would 
increase; impacts can be reduced through 
stormwater management. 
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4.1 Integration and Summary of Impact Assessment 
 
The information presented in Table 4.1 indicates that based on the unweighted qualitative 
assessment, Land Use Concept C is anticipated to result in the lowest overall impact to the 
environmental systems within the Fletcher’s Creek Subwatershed, the Etobicoke Creek 
Watershed, and the Humber River Watershed, and is thus considered to be preferable of the 
three alternatives advanced.  These conclusions are predicated largely upon the following: 
 
• Land Use Concept C integrates the most existing and future natural cover. 
 
• Land Use Concept C maintains the most connected and highly functional area of the 

Etobicoke Creek ravines within agricultural uses. 
 
• Land Use Concept C provides the lowest urban/natural edge exposure.  
 
• Fish communities within the watercourses adjacent to the proposed development under 

Land Use Concept C would be less sensitive compared to the other two scenarios; 
impacts to the fish community are largely mitigatable through stormwater management 
and LID practices. 

 
• Land Use Concept C provides minimal potential for reduction in groundwater discharge 

to Etobicoke Creek. 
 
• Long Term Stable Slope Crest for development areas adjacent to Etobicoke Creek 

coincides with existing stable slope crest, hence no additional setback is considered to 
be required beyond the standard 10 m development setback for TRCA jurisdiction. 

 
• Land Use Concept C would result in the lowest relative increase in peak flow rates for 

the Etobicoke Creek under the post-to-pre scenario at the development area outlets, and 
hence would require the least amount of over control. 

 
The following mitigation measures would nevertheless be required in order to reduce the extent 
of the impacts to the affected environmental systems: 
 
• Wetland cover within proposed linkages should be increased to the extent possible, with 

the preferred objective of meeting the 6 % cover target as recommended by 
Environment Canada. 

 
• Agricultural lands within the Greenbelt to Open Space should be converted to Open 

Space where tablelands adjacent to the Greenbelt are urbanized. 
 
• Canopy should be created within the urban landscape in order to increase the overall 

canopy cover. 
 
• Impacts to physical aquatic habitat from infrastructure crossings, during construction and 

under ultimate conditions, should be mitigated. 
 
• Low Impact Development Best Management Practices should be implemented in order 

to mitigate impacts to groundwater discharge and reduce runoff volumes. 
 



Town of Caledon 
Mayfield West 
Phase 2 (West) Part B 
August 2010 
 

Project #108041  Page  65 

• Stormwater management measures should include an erosion control component. 
 
• Additional stormwater quantity controls beyond conventional post-to-pre control at the 

site outlet should be implemented for the development areas within the Etobicoke Creek 
watershed to mitigate the risk of flooding for downstream properties. 

 
• Stormwater quality controls should be implemented for all new development areas as 

per current Provincial Standards. 
 
From a Natural Heritage System standpoint, the scenarios have been interpreted as the ultimate 
development of lands within the Phase 1 and 2 study area of Mayfield West.  If development is 
considered in the future on lands shown as remaining in agriculture in the current scenarios, 
some of the benefits of Land Use Concept C may be affected by cumulative impacts.    
 
While the foregoing assessment indicates that Land Use Concept C is the most preferable, from 
the perspective of environmental impacts and mitigation opportunities, further analyses are 
required for the Humber River Watershed, in order to completely characterize the environmental 
constraints within that system, and to thereby evaluate the anticipated impacts resulting from 
the proposed development and establish a local environmental management strategy 
associated with potential development areas.  Notwithstanding, based upon the information 
reviewed to-date by the Study Team, the West Tributary of the Humber River watershed is 
considered analogous to the Etobicoke Creek watershed, and the extent of development 
proposed within the Humber River watershed under Scenario C is considered relatively limited.  
Consequently, the impacts to the West Tributary of the Humber River are anticipated to be 
similar to those identified for the Etobicoke Creek and management strategies may similarly be 
developed.  
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5. NEXT STEPS 
 
The following outlines the next steps considered to be required as part of the CEIS and Master 
Plan for the Phase 2 lands, as well as the supplemental scoped assessment for the Phase 1 
lands: 
 
• Complete Phase 1, Part A: Characterization (Desktop) 

 
• Land Use Consultation and Refinement (input from all primary disciplines) 

 
• Submit for review to Credit Valley Conservation/Toronto and Region Conservation 

Authority 
 

• Complete Phase 1, Part B Impact Assessment (Desktop) 
 

• Consult with Core Management Committee to establish targets for development of 
environmental management strategies 
 

• Public Consultation 
 

• Complete Part C: Develop Management Strategies 
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