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1. Introduction  

In January 2015, the City of Pickering passed By-law number 7404/15 (A 3/14) which approved the 
rezoning of an area bounded by CN rail to the north and the west, Church Street South to the east, and 
Bayly Street to the south, to permit the development of an integrated major tourist destination on certain 
lands identified as Major Tourist Designation (MTD). The Zoning By-Law Amendment permits a broad 
range of tourist destination related uses which includes a casino and five-star hotel, convention centre, 
performing arts centre, outdoor amphitheatre, cinema entertainment, restaurant plaza, waterpark hotel 
and waterpark, a boutique hotel, tourist centre/botanical gardens, community recreation centre, fitness 
centre and spa and varying commercial office uses. These uses would in turn permit development of 
the site as a multi use tourist destination referred to as ñDurham Live Tourist Destinationò. The MTD 
designated lands are bounded by CN rail to the north, Church Street South to the east, Bayly Street to 
the south and by a western limit currently 120 m from the Lower Duffins Creek Provincially Significant 
Wetland (PSW) to the west (MTD lands), while the reminder of the property was zoned UR (Urban 
Reserve). 
 
As required by the City of Pickering, the present Environmental Impact Study (EIS) has been prepared 
in support of the rezoning of theñUR lands to MTD and Natural Heritage System (NHS), for the parcels 
east of Squires Beach Road, hereinafter referred to as the ñsubject propertyò (Figure 1). Acceptance of 
the rezoning application is (in part) contingent on the EIS demonstrating that the proposed development 
will not have a negative impact on the natural heritage features or their functions, that comprise the 
Natural Heritage System. 
 
The Terms of Reference (TOR) for this scoped EIS were developed in consultation with the Toronto 
and Region Conservation Authority (TRCA) and is included in Appendix A, as Task 2 under Beacon 
section. 
 
This EIS report has been prepared in accordance with the TOR and includes the following: 
 

¶ A summary of provincial and municipal natural heritage polices and legislation that apply to 
the property; 

¶ Characterization of natural heritage features on the subject property based on a review of 
background information and site-specific field investigations conducted in 2014, 2017 and 
2018; 

¶ A description of the proposed development; 

¶ An assessment of potential negative environmental impacts of the proposed development; 

¶ Recommendations for impact mitigation and net effects; and 

¶ An assessment of the proposed developmentôs conformity with applicable provincial, 
municipal, and conservation authority policies and regulations. 
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2. Methodology  

2.1 Background Review  

Background documents and supporting technical documents containing information relevant to the 
biophysical features of the study area were gathered and reviewed. This included, however was not 
limited, to the following sources: 
 

¶ Land Information Ontario (LIO) Geospatial Database maintained by MNRF (MNRF 2018); 

¶ Duffins Creek State of the Watershed Report (TRCA 2002); 

¶ Provincial Policy Statement (2014);  

¶ Durham Region Official Plan (2017);  

¶ City of Pickering Official Plan (2018); 

¶ TRCA regulations and policies; and 

¶ Endangered Species Act (0017). 
 
Other sources of information, such as aerial photography and topographic maps, were also consulted 
prior to commencing field assessments. The Ontario Ministry of Natural Resources and Forestry 
(MNRF) was contacted to determine records of the presence of Endangered or Threatened species on 
and adjacent to the site. 
 
 

2.2 Field Investigations  

2.2.1 Aquatic Habit at 

The subject property was surveyed on June 14, 2018, to confirm the presence or absence of headwater 
drainage features, watercourses, ponds and fish habitat.  Methods from the Ontario Stream Assessment 
Protocol Section 4 Module 10: Constrained Headwater Sampling (Stanfield et al. 2017) were applied to 
document characteristics of headwater drainage features. Data collected by Beacon during previous 
investigations into the subject property on December 8, 2017 and April 2014 was also used to describe 
the drainage features. The following observations were made: 
 

¶ Presence/absence of a defined channel; 

¶ Presence/absence of standing water; 

¶ Presence/absence of flow; and 

¶ Presence/absence of culverts. 
 
The methods described in the Evaluation, Classification and Management of Headwater Drainage 
Features Guidelines (CVC and TRCA 2014) (HDF guidelines) were used to assess the drainage 
features on the subject property. Four main criteria are evaluated for the assessment of drainage 
features. These are: hydrology, riparian conditions, fish and fish habitat, and terrestrial habitat 
conditions. Management recommendations are assigned based upon the classification of the four 
functions. These are: 
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¶ óProtectionô for drainage features with important functions; 

¶ óConservationô for drainage features with valued functions;  

¶ óMitigationô for drainage features with recharge function, terrestrial linkage or contributing 
fish habitat; and 

¶ óNo management Requiredô for drainage features with limited Functions. 
 
 
2.2.2 Vegetation Communities  

Vegetation surveys took place on June 26, July 05, and September 25, 2018. Data collected by Beacon 
during previous investigations into the subject property on August 28 and 29, 2014 was also used to 
describe the vegetation communities. Vegetation units on the subject property were described and 
mapped on current high-resolution colour ortho-photography of the lands using the Ecological Land 
Classification System for Southern Ontario (ELC) (Lee et al. 1998). This is the standard method used 
for describing vegetation communities in southern Ontario.   
 
At the same time as vegetation community mapping was undertaken, a floral inventory was conducted 
which consisted of a compilation of a list of plants observed on the study area. Searches were also 
conducted for Butternut (Juglans cinerea) during these site surveys. This is a relatively common tree 
species in southern Ontario that is listed as provincially and federally endangered. 
 
 
2.2.3 Breeding Birds  

Surveys of avifauna were completed on May 28, June 18 and July 02, 2018. The purpose of the surveys 
was to document bird species that could potentially be breeding in the study area.  Surveys were 
completed the early morning on days with ideal weather conditions (while the temperature was within 
5o C of normal, it was not raining, nor excessively windy). Lands were surveyed using visual 
observations and call via a roving style survey that had observers approach within 50 m of all parts of 
the subject property. 
 
Potential habitat for two bird species designated as threatened under the provincial Endangered 
Species Act Bobolink (Dolichonyx oryzivorus) and Eastern Meadowlark (Sturnella magna), is present 
on the subject property. Therefore, as the MNRF protocol requires three breeding bird surveys to 
confirm absence of this species, the third survey (July 02) was included to meet MNRF expectations. 
Breeding evidence was noted for each species detected and locations mapped. Survey details are 
presented in Table 1. 
 

Table 1.  Breeding Bird Survey Details  

Date: May 28, 2018 June 18, 2018 July 2, 2018 

Start Time: 05:30 am 05:00 am 05:15 am 

End Time: 09:15 am 09:30 am 08:45 am 

Temperature (°C): 19°C 22 °C 20 °C 

Wind speed (km/h): 0-5 km/h 0-5 km/h 0-5 km/h 

Cloud cover (%):  0 % 0 % 0 % 

Precipitation: None None None 
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2.2.4 Breeding Amphibians  

Breeding amphibian surveys were completed on April 22, May 12 and June 10, 2014 as well as on May 
01, May 23 and July 5, 2018 after dusk and during suitable temperature conditions (see Table 1Table 
2 below). Amphibian breeding surveys were conducted according to Environment Canadaôs Marsh 
Monitoring Program protocol (Gartshore et al. 2004). The survey dates are spaced to record amphibian 
species that call during different times in the spring. These surveys are conducted to record the 
presence or absence of breeding amphibians in potentially suitable habitat. Species, calling locations 
and approximate numbers of calling individuals were recorded and mapped. The survey method 
provides an indication of amphibian abundance during the breeding season using the following scale: 
 

0 No calls; 
1 Individuals of one species can be counted, calls not simultaneous; 
2 Some calls of one species simultaneous, numbers can be reliably estimated; and 
3 Full chorus, calls continuous and overlapping (not countable). 

 
All areas that contained potential breeding amphibian habitat (e.g., ponds, wetlands) were surveyed 
from a distance that would enable calling amphibians to be heard. 
 

Table 2.  Amphibian Survey Details  

Survey Date Weather 

April 22, 2014 Temp.:12°C, Wind: 0, Precip.: None 

May 12, 2014 Temp.:16°C, Wind: 1, Precip.: Light Rain 

June 10, 2014 Temp.:21°C, Wind: 0, Precip.: None 

May 1, 2018 Temp.:13°C, Wind: 2, Precip.: None 

May 23, 2018 Temp.:23°C, Wind: 0, Precip.: None 

July 5, 2018 Temp.:21°C, Wind: 0, Precip.: None 

 
 
2.2.5 Endangered Bats  

Following Step 1 of the Ministry of Natural Resources and Forestry Guelph Districtôs ñSurvey Protocol 
for Species at Risk Bats within Treed Habitatsò guidelines (MNRF 2017), Beacon completed an 
identification of vegetation communities that could provide potential maternity roost habitat. In 
accordance with Steps 2 and 3 of the same guidelines, snag surveys, and possibly acoustic monitoring, 
should be completed throughout suitable communities to identify candidate maternity roost habitat for 
endangered bats. As no treed areas are proposed for removal, no specific bat habitat assessment has 
been carried out on the subject property. 
 
 
2.2.6 Incidental Wildlife  

Incidental observations of wildlife species, including visual observation, tracks and scat, were made 
during field investigations that were primarily for other purposes. No specific survey protocols were 
undertaken for mammals or reptiles. 
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2.3 Water Balance Analysis  

A water balance analysis has been prepared for the subject property by Palmer Environmental 
Consulting Group Inc. (Palmer) and Sabourin Kimble & Associates Ltd. (SKA). The purpose of the water 
balance is to identify measures that can be employed in the design to minimize the impacts of proposed 
development on surface and groundwater resources to the fullest extent possible.  
 
Due to the presence of wetlands on the subject property, a feature-based water balance analysis was 
also prepared to demonstrate that development of the subject property will not have a negative 
impaction on the function of these features. 
 
The feature-based water balance analysis has modelled surface and groundwater water contributions 
to these features under pre-development and post development conditions. The results of this analysis 
has been used to refine the design and associated storm drainage plan to eliminate a negative impact 
to the wetlands. 
 
 

3. Policy Review  

3.1 Provincial Policy Statement (2014)  

Policy 2.1 of the Provincial Policy Statement (MMAH 2014) (PPS) provides direction to regional and 
local municipalities regarding planning policies for the protection and management of natural heritage 
features and resources. The PPS defines eight natural heritage features, providing planning policies for 
each. The Natural Heritage Reference Manual (OMNR 2010) is a technical document used to help 
assess the natural heritage features listed below:  
 

¶ Significant wetlands; 

¶ Significant coastal wetlands; 

¶ Habitat of endangered or threatened species; 

¶ Fish habitat; 

¶ Significant woodlands; 

¶ Significant valleylands; 

¶ Significant Areas of Natural and Scientific Interest (ANSIs); and  

¶ Significant wildlife habitat. 
 
Each of these features is afforded varying levels of protection subject to guidelines, and in some cases, 
regulations. Identification of these features is made in a variety of ways. Significant wetlands and 
significant coastal wetlands are identified by protocols provided by MNRF as are criteria for Significant 
Woodlands (they have not been provided to date). Habitat of endangered or threatened species is also 
determined by the MNRF once a species has been identified on a property through site specific 
investigation or through existing information. Fish habitat is governed by the federal Fisheries Act and 
variously applied by Fisheries and Oceans Canada (DFO). The identification of the remainder of these 
PPS features is the responsibility of the municipality (or other planning authority). 
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There is a Provincially Significant Wetland (i.e., Lower Duffins Creek PSW), as defined by Section 2.1 
of the PPS (MMAH 2014), within the subject property. Significant in regard to wetlands means, as per 
Section 6.0 Definitions of the PPS: 
 

ñan area identified as provincially significant by the Ontario Ministry of Natural Resources 
using evaluation procedures established by the Province, as amended from time to time.ò 

 
Woodlands are located within the subject property. The woodland to the south would likely meet the 
test for significance on account of its extent and other characteristics. In regard to woodlands, significant 
means, as per Section 6.0 Definitions of the PPS: 
 

ñan area which is ecologically important in terms of features such as species 
composition, age of trees and stand history; functionally important due to its contribution 
to the broader landscape because of its location, size or due to the amount of forest 
cover in the planning area; or economically important due to site quality, species 
composition, or past management history. These are to be identified using criteria 
established by the Ontario Ministry of Natural Resources.ò 

 
The Duffins Creek valley land areas, located northeast of the subject property, would meet any test of 
a significant valleyland. 
 
 

3.2 Durham Regional Official Plan (2017 Office Consolidation)  

The Regional Municipality of Durham published its latest Official Consolidated Plan in May 2017. In 
Schedule A - Map A4 - Regional Structure of the Durham Official Plan, the subject property is shown 
as óEmployment Areaô with óMajor Open Space Areaô on the northeast corner. 
 
The Official Plan contains several policies intended to preserve, conserve and enhance the Regionôs 
natural environment.  
 
The Region of Durham Official Plan defines Key Natural Heritage Features (KNHFs) as the following: 

 
¶ Significant habitat of endangered and threatened, special concern and rare species; 

¶ Fish habitat; 

¶ Wetlands; 

¶ Life Science Areas of Natural and Scientific Interest (ANSIs); 

¶ Significant valleylands; 

¶ Significant woodlands; 

¶ Significant wildlife habitat; 

¶ Sand barrens, savannahs and tallgrass prairies; and 

¶ Alvars. 
 
The Official Plan also recognizes the following Key Hydrologic Features (KHFs): 
 

¶ Permanent and intermittent streams; 

¶ Wetlands; 

¶ Lakes and their littoral zones; 
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¶ Kettle lakes and their surface catchment areas; 

¶ Seepage areas and springs; and 

¶ Aquifers and recharge areas. 
 
On Schedule B ï Map óB1dô wetlands and woodlands of the subject property are considered to be 
potential KNHFs and KHFs. The subject property is outside of the Greenbelt Natural Heritage System 
and Oak Ridges Moraine Conservation Plan Area. 
 
The Official Plan defines Significant Woodlands (off the Oak Ridges Moraine) as:  
 

ñan area which is ecologically important in terms of features such as species 
composition, age of trees and stand history; functionally important due to its contribution 
to the broader landscape because of its location, size or due to the amount of forest 
cover in the planning area; or economically important due to site quality, species 
composition, or past management history.ò 

 
The deciduous swamps and coniferous forest on southern portions of the subject property would likely 
meet significance criteria.  
 
According to Section 2.3.14 of the Official Plan the location and extent of key natural heritage and/or 
hydrologic features shown on Schedule óBô ï Map óB1ô may be further confirmed through appropriate 
studies such as a watershed plan or an environmental impact study in accordance with Policy 2.3.43. 
 
Section 2.3.16 of the Durham Region Official Plan states that:  
 

ñwithin Urban Areas and Rural Settlements, the vegetative protection zone [to Key 
Natural Heritage Features] shall be determined through an environmental impact study, 
in accordance  with Policy 2.3.43 ñ 

 
which states that:  
 

ñany proposal for development or site alteration in proximity to key natural heritage or 
hydrologic features shall be required to include an Environmental Impact Study as part 
of a complete application.ò 

 
 

3.3 City of Pickering Official Plan (2018)  

The City of Pickering published its latest Official Consolidated Plan (Edition 8) dated October 2018. It 
builds on the framework presented in the Region of Durhamôs Official Plan and protects natural heritage 
features through the Open Space System, which incorporates three types of natural areas: core areas, 
corridors and linkages.  
 
Land uses for Natural Areas in the Open Space System are restricted and include conservation, 
environmental protection, restoration, education, passive recreation, existing residential and agricultural 
uses.  
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Official Plan Amendment (OPA) No. 27 to the City of Pickering Official Plan Edition 8 was approved by 
the Region of Durham on December 20, 2017. This OPA incorporates the relevant natural heritage 
policies of provincial and municipal plans as well as updated natural heritage systems mapping. This 
amendment establishes a Natural Heritage System for the City to replace the Open Space System for 
natural heritage features. The Natural Heritage System is comprised of and protects KNHF and HSF. 
KNHF and HSF for the Cityôs Natural Heritage System are consistent with those identified in the PPS 
and Region of Durham OP.  
 
Schedule I ï Land Use Structure identifies the subject property as Prestige Employment Areas with 
inclusion of Natural Areas of the Open Space System in the western portion. 
 
Schedule IIIA identifies portions of the subject property as Natural Heritage System, locally comprised 
of Significant Woodlands, Wetlands and Stream Corridor on the western half and Significant Valleylands 
on the northeast corner are shown on Schedule IIIB and Schedule IIIC. 
 
According to the Official Plan, part of the subject property identified as D55 corresponds to a:  
 

ñdeferred portion of the óNatural Areasô designation (Schedule I), and the identification of 
a portion of the óNatural Heritage Systemô, óSignificant Woodlandsô, and óWetlandsô on 
Schedules IIIA, IIIB and IIC respectively, in relation to lands located west of Church 
Street and north of Bayly Street (Roll Number 180102002201100), pending further 
discussion between the land owner, the Ministry of Natural Resources and Forestry, the 
Toronto and Region Conservation Authority, the Region of Durham, and the City of 
Pickering.ò  

 
This portion currently corresponds to agricultural lands that had previously supported wetland features. 
In February 2015, MNRF staff indicated that a review of aerial imagery showed that this area was 
formerly a wetland ñarmò with a surrounding regenerating field and hedgerow. The aerial imagery review 
indicated that these areas were converted to agriculture uses by a previous landowner sometime after 
the spring of 2008 and before the spring of 2010 and that this alteration also occurred after the wetland 
became provincially significant in January 2007. Based on the imagery review and despite the current 
conditions, MNRF have included this area as part of the PSW complex and mapped it as such. Currently 
this area is not wetland and has been farmed for over a decade.. 
 
Section 16.51 of the Official Plan requires that within the Open Space System, outside of the Oak 
Ridges Moraine and the Seaton Urban Area, development or site alteration proposed within the 
minimum are of influence of a KNHF or HSF requires a natural heritage evaluation to be completed in 
conformance with Section 16.10. Table 18 summarizes the minimum area of influence and prescribes 
the following minimum protection zone for KNHF and HSF: 
 

¶ Wetlands ï all land within 30 m of any part of the feature; 

¶ Fish habitat - all land within 30 m of any part of the feature; 

¶ Significant valleylands - all land within 30 m of stable top of bank; 

¶ Significant woodlands ï all land within 10 m from the dripline of woodlands; and 

¶ Permanent and intermittent streams inside the Pickering urban area ï all land within 10 m 
of the stable top of bank or the limit of the floodplain, whichever is the greater 

 
Section 16.51(c) states that vegetation protection zones smaller than those specified in Table 18 in the 
South Pickering urban area will be supported:  
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 ñéwhere the conservation authority determined it to be appropriate, and where it can 
be demonstrated that there is no increase in risk to life or property; no impact to the 
control of flooding, erosion, dynamic beach, or pollution; and where a net environmental 
benefit can be established on the property.ò 

 
 

3.4 Toronto and Region Conservation Authority Regulations (Ontario 
Regulation  166/06) (2006) 

The Toronto and Region Conservation Authority (TRCA) regulates land use activities in and adjacent 
to wetlands, watercourses and valleylands under Ontario Regulation 166/06 (Regulation for 
Development, Interference with Wetlands and Alterations to Shorelines and Watercourses) made under 
the Conservation Authorities Act. A permit must be obtained from the TRCA prior to development or 
site alteration within a regulated area.  
 
The subject property is regulated as it includes portions of the Lower Duffins Creek PSW and is partially 
located within 15 m from the Long-Term Stable Top of Bank defining the Duffins Creek valleyland limit 
to the northeast. 
 
 
3.4.1 Toronto and Region Conservation Authority Living City Policies for Planning and 

Development  (2014) 

The Living City Policies for Planning and Development in the Watersheds of the Toronto and Region 
Conservation Authority (LCP) was approved by the Authority Board on November 28, 2014. The 
document replaces TRCA's previous policy document, the Valley and Stream Corridor Management 
Program (1994).  
 
The LCP has been developed to guide the implementation of TRCAôs legislated and delegated roles in 
the planning approval process. It was developed to conform with provincial legislation including the Oak 
Ridges Moraine Conservation Plan, the Greenbelt Plan, the Places to Grow Growth Plan, and the PPS.  
 
The LCP contains policies related to terrestrial resources, water resources, natural features and areas, 
natural hazards, and potential natural cover and buffers. Section 7.3 contains TRCAôs policies for how 
to define, protect, enhance, and secure a Natural Heritage System. The policies described in Section 
7.3.1.4. have been identified with the goal of protecting lands that have the potential to be restored in 
order to enhance existing natural cover and manage natural hazards. Section 7.3.1.4. prescribes the 
following buffers to natural features and natural hazards in order to meet this goal:  
 

¶ Valley or Stream Corridors ï a 10 m buffer from the greater of the long term stable top of 
slope/bank, stable toe of slope, regulatory flood plain, meander belt, and any contiguous 
natural features or areas;  

¶ Woodlands - a 10 m buffer from the dripline and any contiguous natural features or areas;  

¶ Wetlands ï a 30 m buffer from Provincially Significant Wetlands and a 10-metre buffer for all 
other wetlands and any contiguous natural features or areas; 

¶ Lake Ontario Shoreline ï a 10 m buffer from the greater limit of the flood hazard, erosion 
hazard and/or dynamic beach hazard and any contiguous natural features or areas; 
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¶ Any additional distances prescribed by federal, provincial, or municipal requirements or 
standards (e.g., Greenbelt); and 

¶ Any additional distances demonstrated as necessary through technical reports. 
 
 

3.5 Endangered Species Act  (2007) 

Ontarioôs Endangered Species Act, 2007 (ESA) came into effect on June 30, 2008 and replaced the 
former 1971 Act. Under the ESA, species in Ontario are identified as extirpated, endangered, 
threatened, or special concern and each species is afforded different levels of protection. The ESA 
protects species listed as endangered or threatened by the Committee on the Status of Species at Risk 
in Ontario (COSSARO).  
 
Section 9 of the ESA generally prohibits the killing or harming of an endangered or threatened species, 
as well as the destruction of its habitat. Section 10 of the ESA prohibits the damage or destruction of 
the habitat of all endangered or threatened species. A permit from Ministry of the Environment, 
Conservation and Parks (MECP) is required under Section 17(2) (c) of the ESA for any works proposed 
within habitat of an endangered or threatened species. 
 
 

4. Existing Conditions  

4.1 Physical Resources  

4.1.1 Landforms  and Land Use  

The subject property is situated within the Lower Main Duffins Subwatershed of the Duffins Creek 
Watershed and the Iroquois Plain physiographic region and drumlinized clay plain physiographic 
landform (Chapman and Putnam 2007).  
 
On the subject property, farmed fields are generally associated with a series of shallow drumlin-like 
features formed by Newmarket Till, that are oriented north-northwest to south-southeast. These 
features form heights of land interspersed by low-lying areas, consisting of glaciolacustrine silty clay 
deposits, that contain headwater drainage features and associated marshes and swamp (wetland) 
forests. There are also several uncultivated upland areas that are comprised of a mix of old field, thicket 
and upland forest. 
 
 
4.1.2 Groundwater Resources  

The depth of shallow groundwater is dependent on topographic position and seasonally variable. 
Palmer observed shallow groundwater levels near wetland features and in low lying areas between the 
drumlins are found at around 2.3 m below ground surface Deeper groundwater levels are found in 
higher upland drumlinized areas (Palmer 2018).  
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The findings of the hydrogeological study (Palmer 2018), suggest an average (geometric mean) 
hydraulic conductivity of 4.5 x 10-7 cm/s in Newmarket Till, based on well response tests completed on 
site. The hydraulic conductivity of the glaciolacustrine clay underlying PSW areas was estimated from 
soil grain size to be 3.7 x 10-9 cm/s. 
 
The findings of the hydrogeological study reveal that the wetland complex forming the PSW is 
predominantly supported by surface water runoff due to the low permeability of underlying clay deposits 
that restrict deep vertical migration: ñlow lying areas underlain by glaciolacustrine silt and clay trap water 
and limit the recharge and discharge potential of these areasò (Palmer 2018; Palmer 2019).  
 
Based on the long-term monitoring results and the seasonal hydroperiod of the wetland, it was 
concluded that, within the subject property, all wetland units forming part of the PSW were primarily a 
surface water supported feature with limited groundwater contributions (Palmer 2019).  
 
 
4.1.3 Surface Water Drainage  

Overall, drainage at the subject property is highly complex and controlled by the undulating landscape 
and roadside drainage ditching (Palmer 2018). There is a ridge running north-south on agricultural lands 
east of the PSW and another ridge running east-west south of Kellino Street.  
 
Portions located north of the east-west ridge drain north through two ephemeral drainage features (as 
detailed in the following section). Surface water exits the site at a culvert under the CN rail and Hwy. 
401 corridor.  
 
South of the east-west ridge:  
 

¶ On portions west of the north-south ridge, runoff is directed westwards to the PSW eastern 
treed swamp which infrequently spills southwards into the Bayly Street drainage ditching, 
during short periods in winter and spring (Palmer 2019); and 

¶ Portions east of the north-south ridge drain toward a low area then (when the low area 
surcharges) to the existing ditch on Bayly Street mentioned above. 

 
Surface water in the drainage ditch flows west and is joined by flow from the south side of Bayly Street, 
before turning north and re-entering the PSW. The PSW complex within the western half of the property 
is drained by a tributary to Duffins Creek flowing from south to north exiting the site at a culvert under 
the CN rail corridor (Palmer 2019).  
 
A more detailed description of the drainage features is provided in the following section. 
 
 

4.2 Aquatic Resources  

Assessment of headwater drainage features (HDFs) has been completed in a study area including the 
subject property and other lands west of Squires Beach Road. Five HDFs were identified on the study 
area, three of which being located within the subject property i.e. HDF C, HDF D, and HDF E. These 
HDFs drain towards the north at a very low gradient towards culverts under the railway tracks and Hwy. 
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401. North of the 401 these HDFs merge before they join the main branch of the Lower Duffins Creek. 
(Figure 2A).  
 
 
4.2.1 Head Water Drainage Features  

Feature C 

Feature C includes a main branch as well as a smaller contributing feature (See Figure 2A).  
 
The main branch flows in northerly direction within the study area and may receive flows from south of 
Bayly Street. South of Kellino Street this feature predominantly consists of 10 m to 40 m wide areas 
densely vegetated by cattails.  
 
At Kellino Street this feature passes through a 1 m diameter corrugated steel pipe (CSP) culvert.  North 
of Kellino Street a poorly defined channel was observed that appears to be constructed (i.e., 
straightened with uniform steep banks). The channel is overgrown by grasses and herbaceous 
vegetation. This feature exits the subject property through a 0.5 m CSP culvert under the CN railway 
right-of-way. North of the CN railway right-of-way this feature is diverted under Hwy. 401 through a 2.5 
m wide 1 m tall concrete box culvert.  No standing water was observed in this feature on December 8, 
2017 and on June 14, 2018. South of the subject property standing water, without flow, was observed 
north and south of Bayly Street.  
 
Feature C also includes a contributing feature that originates east of Squires Beach Road and south of 
Kellino Street. This contributing feature directs surface drainage towards the confluence with the main 
branch of Feature C. This feature predominantly consists of 15 to 25 m wide areas densely vegetated 
by cattails. This feature was entirely dry on December 8, 2017 and on June 14, 2018.  No standing 
water, flow or evidence of a channel was observed within this channel during any of the visits.  
 
Based on all observations to date and on the Hydrogeological Assessment Report (Palmer 2019) this 
feature is considered intermittent (i.e. water flows for several months during the year due to flow 
contributions from wetlands).  
 

Table 3.  Feature C HDF Classification 

Function Classification 

Hydrology Contributing or Valued 

Riparian Important (Wetland) 

Fish and Fish Habitat Contributing 

Terrestrial Habitat Valued  

 
 
In accordance with the HDF Guidelines the management recommendation for Feature C is 
óConservationô. 
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Photograph 2.  Feature C, looking north from Kellino Street (April 2014) 

 
 
Feature D 

Feature D is a wide, shallow swale within a cropped corn field which drains portions of land north and 
south of Kellino Street but does not drain the forested wetland south of Kellino Street. It passes under 
Kellino Street through a 1 m diameter CSP culvert.  North of Kellino Street the feature flows through a 
fallow agricultural field as a shallow swale. Some herbaceous vegetation was observed in the swale. 
This feature was dry to the north and south of Kellino Street during 2018 investigations.  During previous 
investigations completed in April 2014 standing water was observed through the agricultural field with 
minimal flow in a northerly direction. In June 2014 no water was present in the feature. On December 
8, 2017 this feature was dry at the culvert under Kellino Street. This feature is diverted north under the 
CN railway right-of-way through a 0.5 m concrete pipe culvert which was dry on December 08, 2017.  
North of the CN right of way the feature is diverted under Hwy. 401 by a 0.8 m by 0.5 m tall concrete 
box culvert.  
 
Based on all observations to date and on the Hydrogeological Assessment Report (Palmer 2019)   this 
feature is considered ephemeral (i.e. water flows for a short period of time in response to localized 
precipitation, e.g. spring freshet or storm events).  
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Table 4.  Feature D HDF Classification 

Function Classification 

Hydrology Contributing 

Riparian Limited 

Fish and Fish Habitat Contributing  

Terrestrial Habitat Limited 

In accordance with the HDF guidelines the management recommendation for Feature D is óMitigationô.  
 
 

 

Photograph 3.  Feature D, looking north toward Kellino Street (April 2014) 

 
 
Feature E 

Feature E is an indistinct swale within an active agricultural field which starts north of the 1 m diameter 
CSP culvert under Kellino St.  No swale was observed south of Kellino Street. This feature does not 
have any vegetation associated with it north or south of Kellino St. Within the subject property it is 
completely cropped through. On December 8, 2017 and in April 2014 this feature was dry within the 
study area. This HDF exits the subject property through a culvert under railway. Based on review of 
aerials photographs it then flows west to join HDF D. As having no functions (conveyance, fish habitat), 
Feature E is not expected to impose environmental constraints in accordance with the HDF guidelines. 
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Removal of Feature D and Feature F 

Existing conditions have been established based on 2014, 2017 and 2018 field work. As construction 
of the casino is already underway on the northeast parcel, Feature D and Features E have been 
removed during the year 2019. 
 
 

4.3 Terrestrial Resources  

The subject property contains a mix of terrestrial environmental conditions, including naturalized 
wetlands and woodlands, cultural habitats, and farmed and fallow agricultural lands. The general site 
context is within suburban and urban developments, as it is surrounded by the City of Pickering and 
Town of Ajax, as well as adjacent to provincial Highway 401. Ecological communities are restricted to 
those areas outside of agricultural lands, in the central-west section of the property. Figure 2B presents 
the location of the communities detailed below. 
 
 
4.3.1 Vegetation Communities  

Terrestrial vegetation communities on the subject property vary from agricultural lands to cultural 
meadows and thickets regenerating from disturbance, mature forest, and portions of the Lower Duffins 
Creek Provincially Significant Wetland. Non-native and invasive species figure prominently in most 
habitats within the study area, particularly in cultural communities, reflecting their history of disturbance. 
Within the Lower Duffins Creek Wetland on the property, swamp and marsh communities occur, 
associated with deciduous and coniferous forests.  
 
 
Agricultural (AG) 

Agricultural lands on the subject property are either currently growing corn or are previous corn fields 
which have now gone fallow. Fallow agricultural lands contain a diverse mix of agricultural weed 
species: Common Plantain (Plantago major), Green Foxtail (Setaria viridis) Canada Bluegrass (Poa 
compressa), Meadow Horsetail (Equisetum arvense), Common Shepherdôs Purse (Capsella bursa-
pastoris), Creeping Thistle (Cirsium arvense), Bull Thistle (Cirsium vulgare), Ladyôs Thumb (Persicaria 
maculosa), Tall Sweet Clover (Melilotus officinalis) and Evening Primrose (Oenothera biennis).  
 
Existing conditions have been established base on 2014 and 2018 field work. As construction of the 
casino is already underway on the northeast parcel, agricultural fields have been replaced by 
anthropogenic areas (ANT) in this location. The spatial extent of these areas has been delineated based 
on recent aerial imagery. 
 
 
4.3.1.1 Cultural Communities 

Mineral Cultural Meadow (CUM1a)   

Cultural Meadows on the property occur where lands previously cleared are regenerating meadow 
communities. They generally are represented by non-native or invasive species, although some 
pioneering native species do occur. Common species include New England Aster (Symphyotrichum 
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novae-angliae), Heath Aster (Symphyotrichum ericoides), Common Milkweed (Asclepias syriaca), 
Smooth Brome (Bromus inermis), Tall Goldenrod (Solidago altissima), Queen Anneôs Lace (Daucus 
carota), Greater Burdock (Arctium lappa), White Sweet Clover (Melilotus alba), Creeping Thistle and 
Red Raspberry (Rubus idaeus). Other less prominent species in the unit include: Goatôs Beard 
(Tragopogon dubius), Birds Foot Trefoil (Lotus corniculatus), English Plantain (Plantago lanceolata), 
Redtop (Agrostis gigantea), Old Panic Grass (Panicum capillare), Common Tansy (Tanacetum vulgare) 
and Common Reed (Phragmites australis). 
 
In the northwest end of the property, cultural meadows are dominated by European Swallow-wort 
(Apocynum androsaemifolium). This invasive vine occurs in a variety of habitats and given its growth 
form limits habitat use as a meadow.  
 
 
Mineral Cultural Meadow (CUM1b)  

This Cultural Meadow differs from others in the general area due its different history of anthropogenic 
use: it appears soil has been removed and the surface compacted, preventing the establishment of 
forbs, shrubs or trees. The vegetative cover of the habitat is dominated (over 50%) by upland species 
cover. The community is dominated by Panicgrass, with some seepage indicators such as Golden 
Sedge (Carex aurea) and Slender False Foxglove (Agalinis tenuifolia) and Variegated Horsetail 
(Equisetum varigatum) near the fringes of the MAM2-10 wetland that abuts this community. The only 
trees in this community are shrub-like White Birch (Betula papyifera) and White Cedar (Thuja 
occidentalis). Also found are Viperôs Bugloss (Echium vulgare), Russian Olive (Elaeagnus angustifolia), 
Coltsfoot (Tussilago farfara), Early Goldenrod (Solidago juncea), Yarrow (Achillea millefolium), Boneset 
(Eupatorium perfoliatum), Selfheal (Prunella vulgaris) and New England Aster.  
 
Included within this Cultural Meadow, a Common Reed Meadow Marsh (MAM2) community (not 
delineated on existing conditions mapping) was identified within the ditch to the south containing 
evidence of remnant fen species, including Variegated Horsetail and Loeselôs Twayblade (Liparis 
loeselii), within an area dominated by non-native invasive Common Reed (Phragmites australis spp. 
australis). The orchid Loeselôs Twayblade is anindicator of steady water levels in the substrate and only 
four individuals were detected after thorough search, all within the ditch, between the dense Phragmites 
stand and the toe of slope. 
 
 
Mineral Cultural Thicket (CUT1) 

Mineral Cultural Thickets units occur in a couple locations, where shrub cover is greater than 25%. In 
most cases, these communities are dominated by European Buckthorn (Rhamnus cathartica) and 
Tartarian Honeysuckle (Lonicera tatarica). Other species include Staghorn Sumac (Rhus typhina), 
Russian Olive, Autumn Olive (Elaeagnus umbellata), Manitoba Maple (Acer negundo), Wild Grape (Vitis 
riparia), Choke Cherry (Prunus virginiana), Ground Ivy (Glechoma hederacea), Yellow Avens (Geum 
aleppicum) and Poison Ivy (Toxicodendron radicans). 
 
 
Sumac Mineral Cultural Thicket (CUT1-1) 

These Cultural Thickets are dominated by Staghorn Sumac, with Horse Chestnut (Aesculus 
hippocastanum), Tartarian Honeysuckle, European Buckthorn and Red-osier Dogwood (Cornus 
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sericea) associates. Understory species include Urban Avens (Geum urbanum), Creeping Thistle, 
Smooth Brome, Orchard Grass (Dactylis glomerata), European Swallow-wort and Garlic Mustard 
(Alliaria petiolata). 
 
 
Mineral Cultural Woodland (CUW1) 

Mineral Cultural Woodland occurs in the southwest and has a canopy of less than 60% cover by trees 
including: Trembling Aspen (Populus tremuloides), Manitoba Maple, Black Cherry (Prunus serotina) 
and American Elm (Ulmus americana). Shrubs include: European Buckthorn, Red-osier Dogwood, Red 
Raspberry, Common Lilac (Syringa vulgaris), European Swallow- wort and apple species (Malus sp.). 
 
 
Scotch Pine Coniferous Plantation (CUP3-3) 

This plantation type occurs in two locations near Kellino Street, both contain the same dominant 
species. These communities are dominated by planted Scotch Pine (Pinus sylvestris) with some young 
White Ash (Fraxinus americana) regeneration. Shrubs that occur in this community include; Common 
Apple (Malus pumila), Red-osier Dogwood, European Buckthorn, Tatarian Honeysuckle and Wild 
Grape. The ground cover is predominantly Tall Goldenrod and European Swallow-wort. 
 

 

Photograph 4.  Scotch Pine Coniferous Plantation (CUP3-3) (August 2014) 
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4.3.1.2 Upland Communities 

Dry ï Fresh Pine Coniferous Forest (FOC1) 

This community is dominated by White Pine (Pinus strobus) with White Cedar and lesser amounts of 
White Ash. The sub-canopy consists primarily of White Cedar and White Ash. The shrub layer includes; 
Tatarian Honeysuckle, Red-osier Dogwood and Guelder-rose Viburnum (Viburnum opulus). The ground 
cover is mostly Canada Goldenrod, Meadow Horsetail, Wild Geranium (Geranium maculatum) and 
Graceful Sedge (Carex gracillima). 
 
 
Dry ï Fresh White Cedar Coniferous Forest (FOC2-2) 

This small edge community is dominated by White Cedar with associates of White Ash, American Elm 
and Black Cherry. The sub-canopy is dominated almost entirely by White Cedar. The understory and 
ground cover is virtually absent due to the closed canopy. 
 
 
Dry ï Fresh Sugar Maple - Basswood Deciduous Forest (FOD5-6) 

This forest type occurs in the south and is associated with deciduous swamps of the Lower Duffins 
Creek PSW. It is dominated by Sugar Maple (Acer saccharinum), with Basswood (Tilia americana) and 
Black Cherry associates. The understory contains the invasive shrubs European Buckthorn and 
Tartarian Honeysuckle. It also contains native forbs common to hardwood forests in southern Ontario: 
May-apple (Podophyllum peltatum), Zig-zag Goldenrod (Solidago flexicaulis), Jack-in-the-pulpit 
(Arisaema triphyllum) and Virginia Waterleaf (Hydrophyllum virginianum).   
 
 
4.3.1.3 Wetland Communities 

Reed Canary Grass Meadow Marsh (MAM2-2) 

This wetland occurs as an inclusion within Swamp habitat in the Lower Duffins Creek PSW. It is 
dominated and entirely occupied by Reed Canary Grass. 
 
 
Forb Mineral Meadow Marsh (MAM2-10) 

This community occurs between Shallow Marsh and Deciduous Swamp within the Lower Duffins Creek 
PSW. It is dominated by wetland forbs including: Spotted Joe-pye Weed (Eupatorium maculatum), 
Spotted Water-hemlock (Cicuta maculata), Autumn Bentgrass (Agrostis perennans), Purple-stemmed 
Aster (Symphyotrichum puniceum), Purple Loosestrife (Lythrum salicaria), Sensitive Fern (Onoclea 
sensibilis), Spotted Jewel-weed (Impatiens capensis) with small amounts of cattails and patches of Red-
osier Dogwood shrubs. 
 
 



 

 

 D u r h a m  L i v e  T o u r i s t  D e s t i n a t i o n  -  E I S  

 

 
Page 19 

 
 

Cattail Mineral Shallow Marsh (MAS2-1) 

This community type is almost entirely vegetated by either Narrow-leaved Cattail (Typha angustifolia) 
or Hybrid Cattail, with occurrences of Common Reed, Purple Loosestrife, Spotted Jewel-weed, Panicled 
Aster, Swamp Milkweed (Asclepias incarnata), Freemanôs Maple (Acer  freemanii), Northern Bugleweed 
(Lycopus uniflorus), Black Bulrush (Scirpus atrovirens) and Sensitive Fern. 
 

 

Photograph 5. Cattail Mineral Shallow Marsh (MAS2-1) within the PSW (June 2018) 
 
 
Forb Mineral Shallow Marsh (MAS2-9) 

This wetland community is located within deciduous swamp of the Lower Duffins Creek PSW. It is 
dominated almost exclusively by Devilôs Beggars Ticks (Bidens frondosa), with Spotted Jewel-weed, 
Broad-leaved Cattail (Typha latifolia) and Rice Cutgrass (Leersia oryzoides). 
 
 
Willow Mineral Thicket Swamp (SWT2-2) 

This wetland community forms art of the Lower Duffins Creek PSW. The community is dominated by 
willows that are usually between two and ten metres in height. Various Willow shrub species occur 
including: Pussy Willow (Salix discolor), Meadow Willow (S petiolaris) and Heart-leaved Willow (S. 
eriocephala) with patches of Red-osier Dogwood. Typical groundcover includes cattails (Typha 
angustifolia and T. latifolia) and Purple Loosestrife. 
 
 
























































