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1.0 INTRODUCTION 

 

Sabourin Kimble & Associates has been retained by Pickering Developments (401) Inc., 

Pickering Developments (Bayly) Inc., and Pickering Developments (Squires) Inc. 

(collectively referred to as Pickering Developments) to complete a Functional Servicing 

and Stormwater Management analysis in support of the Zoning By-Law Amendment 

application for the lands at the northwest corner of Church Street and Bayly Street 

referred to as Durham Live Tourist Destination.  As discussed in the revised Planning 

Rationale Report prepared by planningAlliance, dated May 30, 2014, a Zoning By-Law 

Amendment has been proposed to create a “Major Tourist Destination” Zone (“TD”) that 

will permit a variety of uses that include a casino, hotels, convention centre, performing 

arts centre, outdoor amphitheatre, cinema, restaurant plaza, waterpark, tourist 

centre/botanical gardens, community recreation centre, fitness centre and spa, and 

commercial office uses.  The Zoning By-Law Amendment application is to be processed 

and approved in two phases.  This report is in support of the Phase 1 approval area. 

 

This investigation includes examination of water supply and storm and sanitary drainage 

including preliminary design for each service internal to the site.  A preliminary 

stormwater management analysis has been carried out including the identification of site 

constraints and criteria, consideration of groundwater infiltration techniques, plus a list of 

options for overall stormwater management works. 
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2.0 STUDY AREA 

 

The Durham Live Tourist Destination site is located in the City of Pickering, at the 

northwest corner of Church Street and Bayly Street.  As shown in Figure 1, the subject 

lands are approximately 91.6 hectares in size and are bounded by Church Street to the 

east, Bayly Street to the south, Highway 401 and the GO Rail corridor to the north, and a 

CN Rail spur to the west.  Squires Beach Road bisects the site in a north south direction, 

and Kellino Street runs east west through the site from Church Street to Squires Beach 

Road. 

The Phase 1 approval area consists of Block 1, located just west of Church Street from 

Kellino Street to Bayly Street, and Block 2, located just west of Church Street and north 

of Kellino Street, as shown in Figure 1.  The Phase 1 approval area limit is not intended 

to be a limit of development, rather it is the delineation of the lands that are 

unconstrained in terms of natural heritage features, as it has been set at a ten metre 

offset from the staked top of bank in the northeast corner of the site (referred to as 

Phase 2A), and a 120 metre offset from the greater of the Provincially Significant 

Wetlands (PSW) and/or Significant Woodlands (referred to as Phase 2B). 
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3.0 DEVELOPMENT CONSTRAINTS AND LIMITS 

 

3.1 Natural Heritage Features 

The natural heritage features on the site are being inventoried and assessed by 

Beacon Environmental.  As described in the revised Natural Heritage 

Assessment prepared by Beacon Environmental, dated May 2014, the site 

contains three separate tributaries of Duffins Creek and associated swamp 

(wetland) forests.  The forested swamp communities comprise part of the Lower 

Duffins Creek Wetland Complex, which is classified as a PSW by the Ministry of 

Natural Resources (MNR).  There is also a wooded bank in the northeast corner 

of the site (Block 3), which is part of the Duffins Creek valley corridor.  The 

natural heritage features are delineated in Figure 1. 

The remainder of the site consists of cultivated and uncultivated fields. 

 

3.2 Limit of Development 

At the northeast corner of the site, the development limit has been set ten metres 

from the top of bank.  This top of bank was staked and surveyed during a field 

inventory carried out with the Toronto and Region Conservation Authority (TRCA) 

on April 22, 2014.  Subsequently, a slope stability analysis was conducted, and it 

was determined that the staked top of bank is stable.  The portion of the bank 

and buffer within the subject lands is referred to as Phase 2A. 

As mentioned in Section 2.0, the west limits of the Phase 1 approval area are 

120 metres from the PSW and/or Significant Woodlands.  All lands west of the 

Phase 1 approval area are referred to as Phase 2B. 

The ultimate Phase 2 approval area development limits will be refined with 

further study, however, for the purposes of this report, the limits of the Phase 1 

approval area are as shown in Figure 1. 
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4.0 DEVELOPMENT CONCEPT 

 

As stated in Section 1.0, a variety of tourist destination uses have been proposed for the 

site, including a casino, hotels, convention centre, performing arts centre, outdoor 

amphitheatre, cinema, restaurant plaza, waterpark, tourist centre/botanical gardens, 

community recreation centre, fitness centre and spa, and commercial office uses that 

would provide spaces for concerts, festivals, and cultural events.   

A conceptual master plan was prepared for the entire site to demonstrate how the 

variety of uses and internal road network could be located and integrated on the site, as 

depicted on Figure 3 of the revised Planning Rationale Report by planningAlliance dated 

May 30, 2014, however, it is not intended to be used as a site plan or plan of subdivision 

and does not represent precise locations of proposed uses; it is for illustration purposes 

only.  More detailed plans and designs would be prepared at future stages of the 

planning process, subsequent to the Zoning By-Law Amendment. 

The internal road network would consist of a mix of municipal and private roads.  A road 

network concept for the Phase 1 approval area is shown on the Grading and Servicing 

figures (Figures 3 to 6) for illustration purposes, however, this network is likely to change 

as the plans develop.  
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5.0 SITE TOPOGRAPHY AND GRADING 

 

5.1 Existing Site Topography 

As described in the Natural Heritage Assessment by Beacon Environmental, the 

site is comprised of a series of drumlin-like features and tributaries that run in a 

north-south direction.  As shown in Figure 2, Kellino Street splits the drainage of 

the site into northern and southern areas.   

The area south of Kellino Street and between Church Street and the natural 

heritage feature, including Block 1, generally drains from east to west toward the 

wetland areas, with a low area at the south end of Block 1 that traps drainage. 

The northern area generally drains either north to a ditch on the CN Rail lands or 

toward the tributaries, which then drain north through two culverts under the rail 

line and the 401.  Block 2 in the Phase 1 approval area specifically drains 

partially towards Church Street and partially towards the ditch on the CN Rail 

lands to the north.  That ditch drains toward Church Street and under the Church 

Street bridge to the Duffins Creek.  There is an existing low area located partially 

within the Church Street right-of-way and partially within Block 3 where drainage 

from this ditch would pool before spilling under the bridge and into the creek.   

 

5.2 Proposed Grading 

As shown in Figure 3 (back pocket), the site grading for the Phase 1 approval 

area has been designed to meet City of Pickering site grading criteria while 

matching existing grades at the site boundaries and limits of development.   

Existing elevations will be matched at boundary roads, however, some re-grading 

of Kellino Street is proposed in order to suit the adjacent large development 

blocks.  The crescent shaped concept road within Block 2 has been designed to 

drain from the two Kellino Street intersections at road grades of 0.5% to 1.0% to 

a low point adjacent to the north limit of the site.  Major system drainage from the 

road would be picked up in the storm sewer at this location.  Just north of Kellino 
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Street and west of Block 3, we propose to lower the existing elevations to make 

proposed road grades more gradual.   The proposed grading for Block 2 would 

result in some cut in the east portion of the site and some fill in the west portion. 

The north-south concept road within Block 1 has been designed to fall from 

Kellino Street southerly to Bayly Street at 0.5%, resulting in slopes of 3.0% 

across the development blocks between Church Street and the proposed road.   

Detailed grading design on the development blocks would be prepared to suit the 

building coverage and placement during the site plan development. 
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6.0 SITE SERVICING 

 

6.1 Water Supply 

6.1.1 External Water Supply 

As illustrated in Figure 4, there is an existing 750mm diameter concrete 

pressure pipe watermain on Bayly Street.  At the south east corner of the 

subject lands, there is an existing 300mm diameter ductile iron watermain 

connection that crosses Church Street and connects to an existing 200mm 

diameter ductile iron watermain on Church Street.  The watermain on Church 

Street extends up to the Annandale Golf and Country Club, but has been 

abandoned north of the golf course parking lot.  There is also a 300mm 

diameter ductile iron watermain connection on Squires Beach Road. 

 

6.1.2 Internal Water Supply 

As shown in Figure 4, a connection can be made to the existing 300mm 

diameter PVC watermain at the south east corner of the site.  Ultimately, a true 

looped watermain system could be created through the Phase 2 approval area 

and a connection to the existing 300mm diameter watermain on Squires Beach 

Road. 
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6.2 Sanitary Drainage 

6.2.1 Downstream Sanitary Sewers 

An outlet has been provided to the site via a proposed sanitary sewer stub at 

the southeast limit of the site.  The proposed outlet includes a 450 mm diameter 

sanitary sewer across Bayly Street, and an easement through the currently 

vacant property on the southwest corner of Bayly Street and Church Street.  

The proposed sanitary sewer will connect to an existing 450 mm diameter 

sewer at the south limit of the vacant property, which conveys drainage out to a 

sewer on Church Street and to the Duffin Creek Water Pollution Control Plant. 

As provided in the design drawings for the proposed sewer outlet (prepared by 

GHD, Project No. 08045, Drawing Numbers G-102A and P-101), the 

downstream sewers have been sized to accept drainage from the entire subject 

property plus the Pickering Pentecostal Church lands owned by others at the 

northeast corner of Squires Beach Road and Bayly Street, for a total drainage 

area of 97.3 hectares.  The sewer was sized with an industrial design flow of 90 

m3/gross hectare/day (1.04 L/s/ha), for a total flow of 101.2 L/s. 

 

6.2.2 Internal Sanitary Drainage 

As shown in Figure 5, the Phase 1 approval area sanitary sewers will flow by 

gravity to the southeast corner of the site, and connect to the proposed sanitary 

sewer stub on Bayly Street. 

The design flow for commercial lands in the Region of Durham is 180 m3/gross 

floor area ha/day (2.08L/s/gross floor area ha).  Based on the total design flow 

of 101.2 L/s for this site referenced in Section 6.2.1 above (including the 

Pickering Pentecostal Church lands owned by others at the northeast corner of 

Squires Beach Road and Bayly Street), there is allowable gross floor area of 

over 486,500 square metres.  This is well over the proposed floor space of the 

entire property, and therefore, there is sufficient capacity within the downstream 

sewers for the proposed land use.    
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6.3 Storm Drainage 

The storm sewer system will be designed to satisfy City of Pickering design 

criteria. 

 

6.3.1 Block 1 

A storm sewer outlet has been approved for the site via a proposed 1350mm 

diameter storm sewer stub at the southeast limit of the site.  The proposed 

outlet includes a 1350mm diameter storm sewer across Bayly Street, and on 

easement through the currently vacant land at the south west corner of Bayly 

Street and Church Street.  The proposed sewer will connect to an existing 

sewer at the south limit of the vacant property, which conveys drainage out to a 

sewer on Church Street, and into an existing stormwater management pond 

(the Durham Woods SWM Pond) located on the west side of Church Street 

south of Aspect Retail Logistics. 

As provided in the design drawings for the proposed sewer outlet (prepared by 

GHD, Project No. 08045, Drawing Numbers G-102B and P-101), the 

downstream sewers have been sized to accept drainage from 12.3 hectares of 

the subject lands at a run-off coefficient of 0.75.  Block 1 is currently identified 

as 11.79 hectares in size.  Therefore, runoff from all of Block 1 will be collected 

in a storm sewer system along the internal municipal roads of the development 

and conveyed to the proposed storm sewer outlet across Bayly Street.  At the 

detailed design stage, the actual proposed percent impervious of the 

development site will be calculated to ensure that the downstream system still 

has capacity to accept this drainage.  Should the runoff coefficient be calculated 

to be higher than 0.75, on site quantity controls may be required to meet the 

capacity of the downstream system. 

The proposed storm sewer system will be designed to capture and convey the 5 

year storm to the existing stormwater management pond.  Road grades will be 

designed to direct major system flows to low points where it can be collected 

into the minor system.  A separate and distinct storm sewer system for the 
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building rooftops may be required to convey clean water to the natural features 

(wetland complex, woodlots, etc.) located on the property or to other proposed 

LID features, as described in Section 8.0.   

 

6.3.2 Block 2 

The storm sewer system will be designed to capture and convey the 5 year 

storm from the roads and lots to Duffins Creek.  As shown in Figure 6, various 

outlet options exist, including directing the storm sewer system north along 

Church Street and into the creek on the east side of Church Street, or to the 

existing low area located within the Natural Heritage System Block 3.  

Alternatively, a portion of the minor system may be directed south, across 

Kellino Street to the Block 1 storm drainage system.  Road grades will be 

designed to direct major system flows to an acceptable outlet, or to low points 

where it can be collected into the minor system. 

A separate and distinct storm sewer system for the building rooftops may be 

required to convey clean water to the natural features (wetland, woodlots, etc.) 

located on the property or to other proposed LID features, as described in 

Section 8.0.   
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7.0 STORMWATER MANAGEMENT CRITERIA 

 

7.1 Water Quality Control 

The TRCA requires that all stormwater runoff from new developments must have 

suspended solids quality control.  The treatment system must be designed to 

satisfy the most current criteria established in the MOE Stormwater Management 

Practices Planning and Design Manual.  Enhanced fisheries protection (Level 1) 

requires that 80% of total suspended solids (TSS) are to be removed from 

stormwater effluent.  Refer to Section 8.1 of this report for details on the available 

stormwater management treatment options. 

 

7.2 Water Quantity Control 

The development site is within the lower reaches of the Duffins Creek watershed 

and based on the current TRCA requirements (TRCA Stormwater Management 

Criteria, August 2012) for this area, no quantity control is required.  However, it is 

anticipated that each individual block will have to contain major system flow on 

site, or an alternate acceptable outlet would need to be identified.  The 100-year 

post development flow from each block can be controlled on-site, to the 5-year 

post development flow and discharged into the minor system within the municipal 

road allowances.  Extended retention of the 25 mm storm will be required for 

erosion control. 

Refer to Section 8.2 of this report for details of the available stormwater 

management treatment options. 

 

7.3 Water Balance 

The TRCA and City of Pickering require that the first 5mm of runoff from 

impervious areas from any development site be detained on site.  Methods such 

as infiltration and evapotranspiration can be used to address this water balance 

target.  Further, the TRCA requires that a feature based water balance be 
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completed for any natural feature impacted by the site development.  Refer to 

Section 8.3 of this report for further details on the infiltration techniques and 

water balance details for this site. 
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8.0 STORMWATER MANAGEMENT CONCEPT 

 

The overall stormwater management concept will be refined as the plan progresses.  

This may consist of a combination of infiltration techniques, surface water balance to 

natural features if required, or a stormwater management facility.  The following sections 

will outline the options that may be proposed to address each issue. 

 

8.1 Quality Control 

As mentioned above, the site must provide 80% TSS removal.  There are many 

best management practices available that can achieve this target.  Options 

include: 

• Stormwater Management Pond - These can be wet ponds, wetlands or hybrid 

stormwater management facilities.  They provide a permanent pool which is 

designed to conform to the Ministry of the Environment Stormwater Management 

Planning and Design Manual, 2003. 

• Oil / Grit separator (OGS) - These structures remove suspended solids and are 

generally sized by the manufacturer based on contributing drainage area and 

percent impervious. 

• Low Impact Development strategies (LIDs) - There are multiple LID options 

available for suspended solids removal, including but not limited to rain gardens, 

and bioswales.  The LID Stormwater Management Planning and Design Guide, 

2010, contains design information for many treatment options.  These types of 

treatments are not generally stand-alone solutions, and are usually used in 

conjunction with other types of treatment options as either a pre-treatment or a 

“polishing” treatment. 

 

8.2 Quantity Control 

As mentioned above, there are no quantity control requirements in this portion of 

the Duffins Creek watershed.  However, safe conveyance of all flows will be 
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required.  The development will be broken up into many separate development 

blocks.  Each of these blocks can control the 100-year post development peak 

flow to the 5-year post development peak flow if acceptable major system outlets 

are not available.  This approach is recommended because the storm sewers 

which will be installed as part of the proposed municipal road network will be 

sized for the 5-year post development flow.  This approach also ensures that 

major system flow from the development blocks does not discharge to either 

Church Street or Bayly Street, both of which are Regional Roads.   

Erosion control for the southern portion of the Phase 1 approval area (Block 1) 

will be provided in the existing stormwater management facility located south of 

Bayly Street.  The northern portion of the Phase 1 approval area (Block 2) will 

have to provide the required 25 mm erosion control extended detention on site.  

Options for this include pipe storage and the use of LIDs. 

 

8.3 Water Balance 

8.3.1 On-Site Water Balance 

As mentioned above, the TRCA requires that 5 mm of rainfall for all impervious 

surfaces be retained on site.  There are many LID methods for achieving this 

including infiltration, evaporation, evapotranspiration and rainwater harvesting 

(re-use).  Generally, pre treatment of runoff is required for any infiltration system 

because suspended solid loading can quickly clog the system, rendering it 

inoperable.  Alternatively, roof runoff can be utilized alone to supply runoff to the 

LIDs.  This approach negates the need for pre treatment since roof runoff isn’t 

laden with sediment.  An advantage of utilizing LIDs is that they can satisfy the 5 

mm retention requirement as well as provide added quality control to stormwater 

runoff. 
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8.3.2 Surface Water Balance for Natural Features 

As described in Section 3.1, there is a large provincially significant wetland 

located in the centre of the property.  A detailed water balance analysis is 

required for Phase 2B of the site to determine if there will be adverse impacts to 

the wetland or other natural features on site due to the development cutting off 

drainage, and a mitigation strategy may be required.  Post development seasonal 

runoff volumes should be matched as closely as possible to existing conditions.  

If it is determined that supplemental runoff from the Phase 1 approval area is 

required, it can be directed to the wetland from dedicated roof drainage storm 

sewers combined with LIDs.  The exact methods of directing clean runoff from 

the employment blocks would be determined at the site plan stage. 
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9.0 EROSION AND SEDIMENT CONTROL 

 

Construction sedimentation and erosion control works will be implemented prior to the 

initiation of any construction activity on-site.  These works will be designed as part of the 

detailed design process and will satisfy the requirements of the City of Pickering and the 

TRCA, specifically referencing the TRCA Erosion and Sediment Control guidelines.  

During construction of the proposed development, these works will be maintained in 

good repair to provide adequate controls.  Measures that should be considered include 

vegetative buffer strips, sediment control fencing, sediment control ponds with operating 

and pumping protocols, check dams and catchbasin sediment traps. 
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10.0 CONCLUSIONS 

 

Based on the analysis carried out as part of this preliminary design investigation, it was 

concluded that municipal servicing and stormwater management of the subject lands is 

readily achievable as follows: 

• The site may be graded to provide adequate major system and minor system 

servicing and to be in compliance with the City of Pickering standard criteria. 

• Sufficient water supply is available to service the site, and connections exist at the 

south limit of the site. 

• Sanitary sewage capacity is available in the existing downstream sewers.  The 

existing downstream sewers have been designed and constructed to accommodate 

development of the subject lands, assuming a maximum gross floor area of 

approximately 485,000 square metres. 

• The Phase 1 approval area sanitary drainage will flow by gravity to the south limit of 

the site and will outlet to the proposed sanitary sewer at the southeast corner of the 

site.   

• Storm drainage from the northern portion of the Phase 1 approval area (Block 2) will 

be conveyed via storm sewers to Duffins Creek via a proposed sewer on Church 

Street or an outlet to the existing low area located adjacent to Church Street.  

Alternatively, a portion of Block 2 may drain through the Block 1 sewers south of 

Kellino Street. 

• Storm drainage from the southern portion of the Phase 1 approval area (Block 1) will 

be conveyed via storm sewers to the south limit of the site and will outlet to the 

proposed storm sewer at the southeast corner of the site.  This sewer drains to an 

existing stormwater management pond south of Bayly Street.  Both the downstream 

sewers and the pond have capacity for the drainage from Block 1. 

• Stormwater quality controls will be provided for the Phase 1 approval area.  Options 

may include stormwater management ponds, oil grit separators, or low impact 

development strategies such as bioswales or rain gardens. 
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• There are no water quantity control requirements for this portion of Duffins Creek.   

• Erosion control for the northern portion of the Phase 1 approval area (Block 2) will be 

provided with extended detention on site.  Options for this may include pipe storage 

or the use of LIDs. 

• Erosion control for the southern portion of the Phase 1 approval area (Block 1) will 

be provided in the existing stormwater management facility south of Bayly Street. 

• The retention of 5mm of rainfall for all impervious surfaces is required, and will be 

provided through LID methods such as infiltration, evaporation, evapotranspiration  

or rainwater harvesting. 

• If the analysis of the PSW or other natural features within the Phase 2 approval area 

indicates that supplemental runoff should be provided to the features, this can be 

achieved with dedicated roof drainage combined with LIDs. 

• Adequate erosion and sedimentation control should be provided during the 

construction program. 
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