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1.0 Introduction 

SCS Consulting Group Ltd. has been retained by EMTC Holdings Inc. to prepare a 
Functional Servicing Report for a proposed high-density residential development at 5100 
Erin Mills Parkway, the Northwestern Block (Phase 1) of the Erin Mills Town Centre, 
located at Glen Erin Drive and Erin Centre Boulevard in the City of Mississauga.  

1.1 Purpose of the Report 

The Functional Servicing and SWM Report has been prepared in support of a Official 
Plan & Zoning By-Law Amendment (OPA/ZBA) application for the proposed 
development.  The Site Plan is provided in Appendix A. 

The purpose of this report is to demonstrate that the proposed development can be 
accommodated by the external storm, sanitary and water infrastructure and to establish 
servicing and grading expectations for the future site plan application in accordance 
with the City of Mississauga, Region of Peel, Credit Valley Conservation Authority, the 
Ontario Building Code, and the Ministry of Environment, Conservation and Parks (MECP) 
design criteria.   

1.2 Study Area 

The study area is comprised of a municipal park, private parks, a private urban plaza, 
eight (8) high rise residential buildings and parking areas located within the City of 
Mississauga.  As shown on Figure 1.1, the study area is bound by: 

Erin Centre Boulevard to the northwest;  
Glen Erin Drive to the southwest; and 
Erin Mills Town Centre and its parking access roads to the east. 
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Figure 1.1:  Site Location Plan  

The proposed development is approximately 4.28 ha in size and consists of eight 
condominium buildings and a park block (refer to the Site Plan in Appendix A).  An 
underground parking garage is proposed to extend under the entire development, 
except for the parkland block. Access to the proposed development is proposed off of 
the two existing, signalized private accesses from Glen Erin Drive and Erin Centre 
Boulevard, as well as the existing, currently privately owned roadway travelling in a ring 
around the existing Erin Mills Town Centre (herein referred to as “ring road”) adjacent 
to the proposed development.  

The development is considered Phase 1 and is proposed to be split into five (5) 
subphases. Subphase 1 consists of Building A, subphase 2 consists of Buildings B and G, 
subphase 3 consists of Buildings C and D, subphase 4 consists of Buildings E and H, and 
subphase 5 consists of Building F (Tower F1 and F2).  

1.3 Background Servicing Information 

In preparation of the servicing and SWM strategies, the following design guidelines and 
standards were used: 

 Region of Peel, Public Works Stormwater Design Criteria and Procedural 
manual, June 2019; 
 Region of Peel, Public Works Design, Specifications and Procedures 
Manual, Watermain Design Criteria, June 2010; 
 Region of Peel, Public Works Design, Specifications and Procedures 
Manual, Sanitary Sewer Design Criteria, March 2017; 
 City of Mississauga, Development Requirements Manual, September 2016; 
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 Credit Valley Conservation Authority Stormwater Management Guideline, 
July 2022; 
 Ministry of Environment, Conservation and Parks (MECP) Stormwater 
Management Planning and Design Manual (March 2003); and 
 Ministry of Transportation (MTO) Drainage Management Manual (1997). 

The site servicing and SWM strategies in this report are based on the following reports: 

 Topographic Survey of Part of Phase 1 of Registered Plan 43M-823, City of 
Mississauga prepared by Schaeffer Dzaldov Bennett Ltd (July 2013); 
 Erin Mills Town Centre Phase 1 Site Plan prepared by BDP Quadrangle 
(March 2024); 
 Exp Services Inc., Phase II Environmental Site Assessment, March 2024; 
 Exp Services Inc., Hydrogeological Investigation, August 2024; and 
 Exp Services Inc., Supplementary Geotechnical Investigation, March 2024. 

The site servicing and SWM strategies are also based on the following approved 
Engineering Drawings: 

 Glen Erin Drive - Sta. 0+000 to Sta. 0+200 - Plan & Profile As-Constructed 
Drawings Dwg No A1-84713-P1, prepared by Proctor & Redfern 
Consulting Engineers, dated June 1987; 

 Glen Erin Drive - Sta. 0+200 to Sta. 0+440 - Plan & Profile As-Constructed 
Drawings Dwg No A1-84713-P2, prepared by Proctor & Redfern 
Consulting Engineers, dated May 1987; 

 Glen Erin Drive - Sta. 0+440 to Sta. 0+602.481 - Plan & Profile As-
Constructed Drawings Dwg No A1-84713-P3, prepared by Proctor & 
Redfern Consulting Engineers, dated June 1987; 

 Erin Centre Boulevard - Sta. 0+220 to Sta. 0+480 - Plan & Profile As-
Constructed Drawings Dwg No A1-84713-P5, prepared by Proctor & 
Redfern Consulting Engineers, dated June 1987; and 

 Erin Centre Boulevard - Sta. 0+480 to Sta. 0+726.543 - Plan & Profile As-
Constructed Drawings Dwg No A1-84713-P6, prepared by Proctor & 
Redfern Consulting Engineers, dated June 1987. 

The above listed drawings have been included in Appendix B.   



Functional Servicing and Stormwater Management Report 
5100 Erin Mills Parkway, Erin Mills Town Centre – Phase 1 October 2024 
 

 

Project No. 2228  Page 4 

2.0 Storm Servicing 

2.1 Existing Storm Sewer System 

As indicated in the record drawings (Appendix B), the sizes and locations of the existing 
storm sewers surrounding the site are:  

 A 750-825 mm diameter concrete storm sewer on Erin Centre Boulevard 
flowing northeast;  

 A 750-900 mm diameter concrete storm sewer on Glen Erin Drive flowing 
southeast; 

 A 450-900 mm diameter concrete storm sewer on the south private ring 
road network flowing southwest into the 1050 mm diameter storm sewer 
on Glen Erin Drive, at the southwest corner of the site; and 

 A 600-750 mm diameter concrete storm sewer on the north private ring 
road network flowing northeast into the 1050 mm diameter storm sewer 
on Erin Centre Boulevard, at the northeast corner of the site. 

 
There are also three existing storm service connections from the subject site to the Glen 
Erin Drive storm network that are 675 mm, 600 mm, and 525 mm in diameter. Similarly, 
there are two existing storm service connections from the subject site to the Erin Centre 
Boulevard storm network that are 675 mm and 450 mm in diameter.  
 

2.2 Proposed Storm Sewer System 

The storm sewer system (minor system) within the proposed development (Figures 2.1-
2.3) is designed for the 5-year return storm per the City of Mississauga standards. The 
storm sewer system was designed in accordance with the City of Mississauga, Ontario 
Building Code and MECP guidelines, including the following: 

 Minor System Conveyance: 10 Year 
 Major System Conveyance: 100 Year 
 Time of Concentration: 15 minutes 
 Minimum Pipe Size: 300 mm diameter 
 Minimum Velocity: 0.75 m/s 
 Maximum Velocity: 4.0 m/s 
 Minimum Pipe Cover: 1.20 m (frost cover) 
 Runoff coefficient for high density block – 0.90 
 Runoff coefficient for townhouse block – 0.65 
 Runoff coefficient for park – 0.30 

 

The rainfall intensity will be calculated using the A, B, and C values listed in Table 2.1: 
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Table 2.1 – Rainfall Intensity Parameters 

Return Period 
Storm 

A B C 

2 Year 610 4.6 0.78 

5 Year 820 4.6 0.78 

10 Year 1010 4.6 0.78 

25 Year 1160 4.6 0.78 

50 Year 1300 4.7 0.78 

100 Year 1450 4.9 0.78 

Storm drainage for the proposed development will be conveyed to the existing 
municipal storm sewer systems via a connection for each subphase. These connection 
points are summarized in Table 2.2 below: 

Table 2.2 – Proposed Subphase Storm Sewer Connections 
 

Subphase Connection 

1 (Building A) Proposed to reuse the existing 525 mm diameter concrete storm 
service connection at the west limit of the subphase, which connects 
to the concrete storm sewer on Glen Erin Drive.  

2 (Buildings B&G) Proposed to reuse the existing 600 mm diameter concrete storm 
service connection adjacent to Tower B, which connects to the 
concrete storm sewer on Glen Erin Drive. 

3 (Buildings C&D) Proposed to reuse the existing 675 mm diameter concrete storm 
service connection adjacent to Tower C, which connects to the 
concrete storm sewer on Glen Erin Drive. 

4 (Buildings E&H) Proposed to install a 300 mm diameter PVC storm service connection 
at the north side of Tower E, which connects to the 750 mm diameter 
concrete storm sewer on Erin Centre Boulevard. 

5 (Building F) Proposed to reuse the existing 450 mm diameter concrete storm 
service connection at the north limit of the subphase, which connects 
to the 975 mm diameter concrete storm sewer on Erin Centre 
Boulevard. 

Park Block The park block is proposed to be serviced via a new connection to the 
sewer draining south within the private ring road, which connects to 
the existing 1050 mm diameter concrete storm sewer on Glen Erin 
Drive. 

Drawing S-1 shows the preliminary layout of the proposed storm sewer system for the 
development. The exact size and location of the proposed storm sewer system for the 
development will be determined in support of the Site Plan Application. It should be 
noted that no private utilities on-site are proposed to be relocated. All existing utilities 
are to be decommissioned & built new as required and shown on the Servicing Plan. 
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3.0 Stormwater Management 

3.1 Stormwater Runoff Control Criteria 

The following stormwater runoff control criteria have been established based on the City 
of Mississauga design criteria (2016), Credit Valley Conservation Authority (CVC) design 
criteria (2022), and the MECP Stormwater Management Planning and Design Manual 
(2003). The stormwater runoff criteria are summarized below in Table 3.1. 

Table 3.1: Stormwater Runoff Control Criteria  

Criteria Control Measure 

Quantity Control Control proposed peak flows to existing peak flows for the 2 through 
100-year storm events (CVC). Control proposed peak flows to the 
designed capacity of the storm sewers in accordance with the City's 
Tributary Drawings and Design Sheets (City of Mississauga). 

Quality Control Provide MECP Enhanced (Level 1) Protection for 80% TSS Removal 
(CVC/MECP). 

Erosion Control Retain 5 mm rainfall runoff on-site (CVC). 

Water Budget As the site does not lie within a Wellhead Protection Area (WHPA) or  
Significant Groundwater Recharge Area (SGRA), the water budget  
criteria will be achieved via the retention of the equivalent of 5 mm 
of rainfall over the development area. 

3.2 Existing Drainage 

The majority of the existing lands (2.85 ha) drain south via overland flow to existing 
storm sewers flowing southeast on Glen Erin Drive. This area drains to an existing 900 
mm diameter storm sewer (Catchment 010 & 020 Figure 3.1) and an existing 750 mm 
diameter storm sewer on Glen Erin Drive (Catchment 030, Figure 3.1). The storm sewers 
on Glen Erin Drive outlet to a tributary in the Sawmill Creek subwatershed. 

The remainder of the existing lands (1.43 ha) drain northwest to an existing 750 mm 
diameter storm sewer flowing northeast on Erin Centre Boulevard (Catchment 040, 
Figure 3.1) and north to an existing 975 mm diameter storm sewer flowing northeast on 
Erin Centre Boulevard (Catchment 050, Figure 3.1). The storm sewers on Erin Centre 
Boulevard outlet to a tributary in the Mullett Creek subwatershed. 

3.3 Allowable Release Rate 

In the proposed condition each catchment will outlet to an existing or proposed City of 
Mississauga owned storm sewer. Per the City of Mississauga Guidelines, storm sewers 
are sized to convey the 10-year storm event. Design Sheets confirming the design and 
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capacities of the existing storm sewers are available in Appendix B for reference. 
Therefore, the allowable release rates to the existing storm sewers are determined 
based on Tributary areas presented in the City of Mississauga's Drainage Area Drawings 
that informed the existing sewer designs, provided in Appendix B and reflected in 
Figures 3.1 accordingly. For Catchment 140, it first outlets to the existing 450mm sewer 
on the ring road before eventually outletting to the existing 1050mm storm sewer on 
Glen Erin Drive. The allowable release rate to the 450mm storm sewer on the ring road 
will be confirmed when the requested design information is available from the City of 
Mississauga for this sewer. The allowable release rate to the 750mm and 975mm storm 
sewers on Erin Centre Boulevard are determined based on 10-year flow rates from the 
areas delineated in the aforementioned tributary drawings from the City. For the 
proposed development catchments, the existing 10-year peak flow rate has been pro-
rated based on area. The rational method was used to determine the target release 
rates based on Intensity-Duration-Frequency (IDF) rainfall curves from the City of 
Mississauga Design Standards. The allowable release rate calculation for the proposed 
development is shown in Appendix D, and summarized on Table 3.2 and Table 3.3. 

Table 3.2: Blocks 110-230 Allowable Release Rate Summary 

Outlet ID 

Allowable Release Rate to 
Glen Erin Drive (City of 
Mississauga Criteria, L/s) 

Allowable Release Rate to 
Erin Centre Boulevard 
(City of Mississauga 
Criteria, L/s) 

110 98.9 -- 

120 212.1 -- 

130 170.7 -- 

210 75.8 -- 

220 -- 186.0 

230 -- 130.9 

140 (Park) 31.2 -- 

Total 588.8 316.9 

Table 3.3: Allowable Release Rate Summary 

Return 
Period 
Storm 

Glen Erin 
Drive (L/s) 

Erin Centre 
Boulevard 
(L/s) 

10 Year 588.8 316.9 

3.4 Stormwater Best Management Practices Selection 

In accordance with the Ministry of Environment Stormwater Management Planning and 
Design Manual (2003), a review of stormwater management best practices was 
completed using a treatment train approach, which evaluated lot level, conveyance 
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system and end-of-pipe alternatives.  The potential best management practices were 
evaluated based on the stormwater management objectives listed in Table 3.3. 

The following study area characteristics were taken into consideration: 

 Developable area of 4.28 ha consisting of consists of eight condominium 
buildings and a park block; 
 The soils consist of low permeability clayey silt till with bedrock and shale 
deposits encountered at approximately 2.7 m below ground;  
 The proposed development is partially covered by a layer of fill and 
concrete material underlain by native fine texture till layer consisting of 
clayey silt till/sandy silt; 
 The in-situ hydraulic conductivity of the soil ranges from 2.6x10-7 to 1.3x10-

6, with a geometric mean of 4.6 x 10-7; 
 The groundwater was measured to be 168.74 masl to 172.30 masl based 
on monitoring between October 26, 2022 to February 4, 2024; and 
 Building foundations are to be watertight to mitigate potential interactions 
with groundwater. 

The following are examples of lot level, conveyance and end-of-pipe controls that were 
evaluated for use in the proposed development. While evaluating the following controls, 
cost, feasibility, groundwater and grading constraints were taken into consideration.  

Lot Level Controls 

Lot-level controls are at-source measures that reduce runoff prior to stormwater 
entering the conveyance system, such as: 

 Increased topsoil depth; 
 Roof leaders to grassed areas; 
 At-source storage (i.e. rooftop or parking lot storage); 
 Pervious pavements; 
 Infiltration trenches/soak-away pits. 

 

Conveyance Controls 

Conveyance controls provide treatment of stormwater during the transport of runoff 
from individual lots to the receiving watercourse or end-of-pipe facility.  Examples of 
conveyance controls include: 

 Grassed Swales; 
 Pervious pipe system. 
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End-of-Pipe Controls 

End-of-pipe stormwater management facilities receive stormwater flows from a 
conveyance system (i.e., storm sewers or ditches) and provide treatment of stormwater 
prior to discharging flows to the receiving watercourse. Typical end-of-pipe controls 
include: 

Wet ponds; 
Wetlands; 
Dry ponds; 
Infiltration basins; and 
Underground storage. 

A comprehensive assessment of LID practices will be provided in support of the Site Plan 
Approval applications. It is noted that the development consists of high density blocks 
and a municipal park. Table 3.4 below shows feasibility of LIDs for the public and private 
blocks. It is noted that as the proposed development consists of watertight building 
foundations, the opportunity for infiltration-based LIDs in the private blocks is limited.  
The opportunity for LIDs in the public park block is limited to what the municipality will 
accept.  

Table 3.4: Recommended Stormwater LID Practices 

Stormwater Management Practice Public Block Private Blocks 
Feasible / 
Recommended 

Feasible / 
Recommended 

Increased Topsoil Depth Yes Yes 

Passive Landscaping Yes Yes 

Roof Leader to Grassed Areas No No 

Roof Runoff to Retention Cisterns No Yes 

Rooftop and/or Parking Lot Detention 
Storage  

No Yes 

Green Roofs No Yes 

Infiltration Trenches/Soak-away Pits Yes No 

Permeable Pavements Yes Yes 

Grassed Swales Yes Yes 

Bioretention/Rain Garden Systems  Yes No 

Tree Box LIDs Yes No 
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Stormwater Management Practice Public Block Private Blocks 

Feasible / 
Recommended 

Feasible / 
Recommended 

Street Catchbasin 
Infiltration/Exfiltration Systems 

No No 

Grassed Filter Strips Yes Yes 

Perforated Pipe Systems No No 

Stormwater Detention Facilities Yes Yes 

Wet Ponds, Wetlands, Dry Ponds No No 

Manufactured Treatment Device Yes Yes 

Catchbasin Insert Treatment Systems No No 

3.5 Proposed Storm Drainage 

The proposed major and minor system flow patterns and drainage areas are shown on 
Figures 3.2-3.4.  As illustrated, drainage from the majority of the proposed development 
will convey runoff to Glen Erin Drive (Catchments 110-130, Figures 3.2-3.3).  Drainage 
from the remainder of the proposed development (Catchment 210 and 220, Figures 3.3-
3.4) will be conveyed to Erin Centre Boulevard. Major and minor system flows from the 
proposed development will be sent to the existing storm sewer systems on Glen Erin 
Drive and Erin Centre Boulevard and detained on-site in an underground storage 
system. Minor system flows from Catchment 140 will drain to the existing Ring Road 
before entering storm sewers on Glen Erin Drive.  

3.5.1 Quantity Control 

Quantity control for the proposed development will be required to control proposed 
runoff to the allowable release rates to the Erin Centre Boulevard storm sewers, the 
Glen Erin Drive storm sewers, and the Ring Road storm sewer. The allowable release 
rates for the proposed development, as identified in Section 3.3, are to be achieved 
through on-site storage of stormwater.  

The proposed 10-year piped release rate from Catchment 140 will be controlled to the 
allowable release rate to the existing storm sewer on the Ring Road. The capacity of the 
ring road sewer will be confirmed when the sewer’s design information is available from 
the City of Mississauga. Proposed release rates from Catchments 110-130 will be 
controlled to the allowable release rates to the existing storm sewers on Glen Erin Drive. 
Catchments 210 and 220 will be controlled to the allowable release rates to the existing 
storm sewers on Erin Centre Boulevard. Proposed release rates were calculated using the 
modified rational method and the IDF rainfall curves from the City of Mississauga 
Engineering Design Standards and are in accordance with the design sheets of these 
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existing storm sewers. The proposed release rates have been pro-rated so that each 
private and public block is to provided a release rate & on-site storage in relation to the 
block's size, these pro-rated release rates are listed in Table 3.2 above. Calculations are 
included in Appendix C. 

As per the EXP Hydrogeological Report dated August 2024 (Appendix F), a permanent 
groundwater dewatering rate for each phase will be added to the SWM tank. The 
proposed release rates and required storage volumes were calculated using the modified 
rational method and the IDF rainfall curves from the City of Mississauga Design Standards, 
including the groundwater discharge.  Detailed calculations are included in Appendix C. 

3.5.2 Quality Control 

Quality control for the proposed high-density subphases will be provided on-site. This 
could be achieved through a combination of on-site LID’s and/or a manufactured 
treatment device as discussed in section 3.4 above. Details will be provided at the Site 
Plan application stage. 

Quality control for the remainder of the proposed development (park block) could be 
achieved through a combination of ROW based LID’s and/or a manufactured treatment 
device as discussed in section 3.4 above. 

3.5.3 Erosion Control 

Retention of the 5 mm storm runoff over the proposed development is required to meet 
the erosion control target. Each of the private subphases and the public park are to 
achieve the 5mm retention criteria. A site specific evaluation of feasible LIDs to achieve 
erosion control will be provided at the Site Plan application stage. 

3.5.4 Water Balance 

Where feasible, measures to minimize impacts on the water budget will be incorporated 
into the proposed development design.  

As noted in Section 3.1, the subject site does not fall within any source protection areas. 
Therefore, the required retention within the municipal park can be provided via at or 
below-grade LID’s as outlined in Section 3.4 to achieve the erosion control criteria of 
5mm retention, is more than sufficient to address the water balance requirements. 
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4.0 Sanitary Servicing 

4.1 Existing Sanitary Sewer System 

As indicated in the record drawings (Appendix B), the sizes and locations of the existing 
sanitary sewers surrounding the site are:  

 A 900 mm diameter concrete sanitary sewer on Erin Centre Boulevard 
flowing northeast;  
 A 300-375 mm diameter PVC sanitary sewer on Glen Erin Drive flowing 
southeast; and 
 A 250 mm diameter PVC sanitary sewer on the north private ring road 
network flowing northeast.   

 
There are also three existing sanitary service connections from the subject site to the 
Glen Erin Drive sanitary network that are 150 mm, 250 mm, and 300 mm in diameter. 

4.2 Proposed Sanitary Sewer System 

The sanitary sewer system from the proposed development is proposed to connect to 
the existing sanitary sewers on Glen Erin Drive and Erin Centre Boulevard via 
connections for each building, as shown on Drawing S-1.  The proposed sanitary sewers 
have roughly 5 m of cover at the proposed service connections, which is sufficient to 
service the proposed development. 

The sanitary sewers within the site will have slopes ranging between 0.7% and 2.0% 
(typically) and will be provided at an adequate depth to service the site.  The sanitary 
sewer system will be designed in accordance with the Region of Peel and MECP criteria, 
including but not limited to: 

 Residential Sanitary Generation Rate: 290 L/cap/day 
 Residential Population Density: 

o 2.7 persons/unit (per Peel standards, as population equivalent is greater 
than 475 persons/ha) 

 Peaking Factor: Harmon’s Equation (Max = 4.0, Min = 2.0) 
 Infiltration Rate: 0.26 L/s/ha 
 Minimum Proposed Pipe Size: 200 mm diameter 
 Minimum Design Flowing Velocity: 0.75 m/s 
 Maximum Velocity: 3.00 m/s  

Sanitary drainage for the proposed development will be conveyed to the existing 
municipal sanitary sewer systems via a connection for each Building. These connection 
points are summarized in Table 4.1 below: 
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Table 4.1 – Proposed Building Sanitary Sewer Connections 
 

Building Connection 

Building A Proposed to replace the existing 100 mm diameter PVC sanitary 
service connection at the west limit of the building with a 200 mm 
connection, which connects to the 300 mm diameter PVC sanitary 
sewer on Glen Erin Drive. It should be noted that this connection is 
labelled as 150 mm or 250 mm in diameter on conflicting drawings; 
the subsurface investigation found this to be 100mm. 

Building B Proposed to reuse the existing 300 mm diameter PVC sanitary service 
connection at the west limit of the building, which connects to the 
300 mm diameter PVC sanitary sewer on Glen Erin Drive. 

Building C Proposed to reuse the existing 250 mm diameter PVC sanitary service 
connection adjacent to Building C, which connects to the 300 mm 
diameter PVC sanitary sewer on Glen Erin Drive. 

Building D Proposed to install a 200 mm diameter PVC sanitary service 
connection at the property line adjacent to Building D, which connects 
to the 900 mm diameter concrete sanitary sewer on Erin Centre 
Boulevard. 

Building E Proposed to install a 200 mm diameter PVC sanitary service 
connection at the property line adjacent to Building E, which connects 
to the 900 mm diameter concrete sanitary sewer on Erin Centre 
Boulevard. 

Building F Proposed to install a 200 mm diameter PVC sanitary service 
connection at the property line adjacent to Building F, which connects 
to the 900 mm diameter concrete sanitary sewer on Erin Centre 
Boulevard. 

Building G Proposed to install a 200 mm diameter PVC sanitary service 
connection at the property line adjacent to the Building B connection, 
which connects to the 300 mm diameter PVC sanitary sewer on Glen 
Erin Drive. 

Building H Proposed to install a 200 mm diameter PVC sanitary service 
connection at the property line adjacent to the Building E connection, 
which connects to the 900 mm diameter concrete sanitary sewer on 
Erin Centre Boulevard. 

Park Block It is recommended that the park block be serviced via a future 
sanitary sewer in the private ring road network at the time when this 
is redesigned and a municipal sewer fronting the park is provided. 

The sanitary demands for each building have been calculated and provided in Table 4.2 
and Appendix D. The Region of Peel is to confirm that there is capacity for the existing 
sewer system to service the proposed development.  
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Table 4.2 – Sanitary Demands 

Building Sanitary Demand (L/s) 

A 12.67 

B 10.52 

C 8.35 

D 8.35 

E 10.49 

F 23.26 

G 18.37 

H 16.47 

Drawing S-1 shows the preliminary layout of the proposed sanitary sewer system for the 
development. The exact size and location of the proposed sanitary sewer system for the 
development will be determined in support of the Site Plan Application. It should be 
noted that no private utilities on-site are proposed to be relocated. All existing utilities 
are to be decommissioned & built new as required and shown on the Servicing Plan. 
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5.0 Water Supply and Distribution 

5.1 Existing Water Distribution 

As indicated in the survey (Appendix B), the following existing watermains surround the 
site: 

 A 900mm diameter C.P.P. watermain on the southeast side of Erin Centre 
Boulevard; 
 A 400 mm diameter concrete watermain on the northeast side of Glen Erin 
Drive. 

A hydrant flow test will be completed watermain at a later date to help inform the 
Region’s model with the latest boundary conditions of the site. 

5.2 Proposed Water System 

Water supply for the proposed development will be provided from the existing 
watermain along Glen Erin Drive. Domestic and fire connections will be provided for 
each building, as shown on Drawing S-1.  The proposed water distribution system will be 
designed in accordance with the Region of Peel and MECP criteria, including but not 
limited to the following: 

 Minimum Pipe Size: 150 mm diameter 
 Minimum Pipe Cover: 1.7 m 
 Maximum Hydrant Spacing: 
o 150 m in residential areas (detached and semi-detached) 
o 100 m in ICI areas 
o 70 m in townhouse areas 

The domestic and fire connections for each building are summarized in Table 5.1 below: 
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Table 5.1 – Proposed Building Water Connections 
 

Building Fire Connection(s) Domestic 
Connection 

A Proposed to reuse the existing 300 mm diameter PVC water 
service connection at the property line adjacent to Building 
A, which connects to the 400 mm diameter concrete 
watermain on Glen Erin Drive. An additional PVC firemain is 
proposed adjacent to the existing service connection, 
separated by a proposed isolation valve on the municipal 
main. 

Proposed to tee off of 
the proposed firemain 
connection to the 
building. 

B Proposed to reuse the existing 300 mm diameter PVC water 
service connection at the property line adjacent to Building 
B, which connects to the 400 mm diameter concrete 
watermain on Glen Erin Drive.  

Proposed to tee off of 
the proposed firemain 
connection to the 
building. 

C Proposed to install PVC fire water connection at the property 
line adjacent to Building C, which connects to the 400 mm 
diameter concrete watermain on Glen Erin Drive. 

Proposed to tee off of 
the proposed firemain 
connection to the 
building. 

D Proposed to reuse existing 300 mm diameter PVC water 
connection at the property line at the northwest corner of 
the site, which connects to the 400 mm diameter concrete 
watermain on Glen Erin Drive. 

Proposed to tee off of 
the existing firemain 
connection to the 
building. 

E Proposed to install PVC fire water connection at the property 
line adjacent to the Building C&D water connections, which 
connects to the 400 mm diameter concrete watermain on 
Glen Erin Drive. 

Proposed to tee off of 
the proposed firemain 
connection to the 
building. 

F Proposed to install two (2) PVC fire water connections at the 
property line adjacent to the Building C&D water 
connections, which connect to the 400 mm diameter 
concrete watermain on Glen Erin Drive. The two fire 
connections are separated by a proposed isolation valve.  

Proposed to tee off of 
one of the proposed 
firemain connections to 
the building. 

G Proposed to install two (2) PVC fire water connections at the 
property line adjacent to the Building B water connections, 
which connect to the 400 mm diameter concrete watermain 
on Glen Erin Drive. The two fire connections are separated 
by a proposed isolation valve.  

Proposed to tee off of 
one of the proposed 
firemain connections to 
the building. 

H Proposed to install two (2) PVC fire water connections at the 
property line adjacent to the Building C&D water 
connections, which connect to the 400 mm diameter 
concrete watermain on Glen Erin Drive. The two fire 
connections are separated by a proposed isolation valve. 

Proposed to tee off of 
one of the proposed 
firemain connections to 
the building. 

Park It is recommended that the park block be serviced via a future watermain in the private 
ring road network at the time when this is redesigned and a public watermain is 
provided. 

A water demand analysis was completed for the site in accordance with the Region of 
Peel, Ontario Building Code, and MECP criteria, including:  
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 Domestic Water Consumption Rate: 280 L/cap/day 
 Peaking Factors: 
o Maximum Day = 2.0 
o Peak Hour = 3.0 

 Residential Population Density:  
o 2.7 persons/unit (per Peel standards, as population equivalent is 

greater than 475 persons/ha) 

The domestic water demands and Fire Underwriters Survey (FUS) 2020 calculations can 
be found in Appendix E. A summary of the domestic and fire demands is presented 
below in Table 5.2: 

Table 5.2 – Water Demands 

Building 
FUS Fire 

Flow 
Average 

Day 
Max Day 

Peak 
Hour 

Max Day 
+ Fire 
Flow 

A 50 L/s 3.19 L/s 6.37 L/s 9.56 L/s 56.37 L/s 

B 50 L/s 2.61 L/s 5.22 L/s 7.83 L/s 55.22 L/s 

C 33.33 L/s 2.03 L/s 4.05 L/s 6.07 L/s 37.38 L/s 

D 50 L/s 2.03 L/s 4.05 L/s 6.07 L/s 54.05 L/s 

E 33.33 L/s 2.61 L/s 5.22 L/s 7.83 L/s 38.55 L/s 

F 66.66 L/s 6.21 L/s 12.41 L/s 18.62 L/s 79.08 L/s 

G 50 L/s 4.78 L/s 9.56 L/s 14.34 L/s 59.56 L/s 

H 50 L/s 4.25 L/s 8.49 L/s 12.74 L/s 58.49 L/s 

The Region of Peel is to confirm that there is capacity for the existing watermain system 
to service the proposed development, and provide SCS with proposed watermain sizes 
for the service connections meet this capacity. It should be noted that no private utilities 
on-site are proposed to be relocated. All existing utilities are to be decommissioned & 
built new as required and shown on the Servicing Plan. 
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6.0 Grading 

6.1 Existing Grading Conditions 

The existing topography has slopes in the range of 1% to 5%. The ground surface 
elevations through the study area range from approximately 174.6 m in the north 
corner to approximately 177.0 m in the east limit of the private ring road. 

6.2 Proposed Grading Concept 

In general, the proposed development has been graded in a manner which satisfies the 
following goals: 

Satisfy the City of Mississauga lot and road grading criteria and create required depth 
for sewers, including: 

 Minimum Lot Grade: 2% 
 Maximum Lot Grade: 5%  
 Minimum Driveway Grade: 2% 
 Maximum Driveway Grade: 8% 
 Minimize the need for retaining walls 
 Minimize the volume of earth to be moved and minimize cut/fill 

differentials 
 Achieve the stormwater management objectives required for the 

proposed development. 

A preliminary grading plan is provided on Figures 6.1-6.3.  Details will be provided at the 
draft plan and site plan application stages. 

At the detailed design stage, the preliminary grading shown on Figures 6.1-6.3 will be 
subject to a more in-depth analysis in an attempt to balance the cut and fill volumes and 
minimize slopes and retaining walls. 
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7.0 Groundwater Discharge 

A preliminary Hydrogeological Investigation was prepared by Exp Services Inc. (Appendix F) 
to address concerns relating to temporary and permanent groundwater discharge for the 
proposed development. The groundwater discharge rates from this report are summarized 
in Table 7.1 below. 

Table 7.1 – Dewatering Rates 

Subphase 

Short Term 
Dewatering + 
Precipitation 

(L/day) 

Short Term 
Dewatering 

(L/day) 

Long Term 
Dewatering 

(L/day) 

Short Term 
Dewatering + 
Precipitation 

(L/s) 

Sanitary 
Demand 

(L/s) 

1 (A) 380,000 258,000 71,000 4.40 12.67 

2 (B&G) 652,000 377,000 58,000 7.55 28.89 

3 (C&D) 699,000 396,000 62,000 8.09 16.70 

4 (E&H) 518,000 316,000 48,000 6.00 26.96 

5 (F) 440,000 310,000 47,000 5.09 23.26 
 
Per Exp’s hydrogeological investigation, as of July 1, 2021, an amendment of O. Reg. 63/16 
has come into effect and replaced the former subsection 7 (5) such that the EASR water 
taking limit of 400,000 L/day would apply to groundwater takings of each dewatered work 
area only, excluding stormwater. Therefore, as the construction dewatering rates (excluding 
stormwater) are greater than 50,000 L/day and less than 400,000 L/day, an online 
registration with the Environmental Activity and Sector Registry (EASR) will be required. 
 
The groundwater discharge from temporary construction dewatering is proposed to be 
discharged to the sanitary sewers on Glen Erin Road and Erin Centre Boulevard. The Region 
of Peel is to confirm whether these sewers have capacity to accommodate the sanitary 
demands of the development. As the dewatering rates are less than the sanitary demands 
for all phases, the sewers will be deemed to have capacity to accommodate the dewatering 
upon confirmation from the Region regarding the sanitary capacity.  
 
In the permanent condition, long term dewatering is proposed to be discharged to the 
storm sewer system (refer to Section 3 for further details). For water being discharged, the 
property owner will enter into a Sewer Discharge Agreement with Region of Peel Water (for 
sanitary discharge) or City of Mississauga Water (for storm discharge). 
 
Per EXP’s hydrogeological report, pretreatment is required in both the short term and long-
term dewatering conditions. Refer to the Hydrogeological Investigation in Appendix F for 
further information regarding groundwater quality and pretreatment requirements. 
Detailed pump rates will be provided at a later date in support of a Site Plan Application. 
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8.0 Erosion and Sediment Control During Construction 

Erosion and sediment control measures will be designed and may include temporary 
sediment control fencing, a construction access driveway, check dams and temporary 
sediment control facilities where required. These measures will be designed and 
constructed as per the “Erosion and Sediment Control Guide for Urban Construction” 
document (TRCA, 2019). The detailed erosion and sediment control plan will be approved by 
the Municipality prior to any site alteration being undertaken. The plan will address phasing, 
inspection and monitoring aspects of erosion and sediment control. All reasonable 
measures will be taken to ensure sediment loading to the adjacent properties and storm 
sewers is minimized both during and following construction. 
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9.0 Summary 

This Functional Servicing Report has outlined the means by which: 

 The Subject Lands can be graded and serviced in accordance with the City of 
Mississauga, CVC, and MECP design criteria and policies. 

 The stormwater management criteria can be achieved; and 
 The proposed development can be graded in a manner which satisfies the 

City of Mississauga grading criteria and the stormwater management 
requirements for this development.  
 

This Functional Servicing Report has outlined the means by which the proposed 
development at Erin Mills Town Centre will meet the objectives of the City of Mississauga 
and Peel Region Design Guidelines through the following measures: 
 

Quantity Control 

 Runoff from the areas proposed to be modified will be limited to the design 
flow rate of the existing Erin Centre Boulevard, Glen Erin Drive and the ring 
road storm systems, on-site quantity control is required on each of the 

proposed private blocks and the public park to satisfy this criteria. 

Quality Control 

 The water quality objective of 80% TSS removal for 90% of the cumulative 
annual runoff for areas exposed to TSS loading is to be achieved on each 
private block as well as the public park. 

Erosion Control 

 The erosion control criteria of the 5mm retention is to be satisfied in each of 
the private and public blocks. 

Water Balance 

 As noted in Table 3.1 above, the subject site does not fall within any source 
protection areas. Therefore, the equivalent of the 5 mm rainfall event is 
required to be retained on-site in accordance with the erosion control 

criteria, is sufficient to satisfy the water balance requirement. 

Sanitary Servicing 

 The sanitary sewer system will be designed in accordance with the City of 
Mississauga Criteria. 

Water Supply 
 The proposed watermains will be designed in accordance with the City of 

Missisauga Criteria; 



Functional Servicing and Stormwater Management Report 
5100 Erin Mills Parkway, Erin Mills Town Centre – Phase 1 October 2024 
 

 

Project No. 2228  Page 22 

Site Grading 

 The proposed development will be graded in accordance with the City of 
Missisauga criteria;  

 The proposed development grading has been developed to match to the 
existing surrounding grades and provide conveyance of stormwater runoff; 
and; 

 Block grading will be subject to further grading design at the architectural 
design stage prior to building permit applications. 

Erosion and Sediment Control during Construction 

 An erosion and sediment control plan will be prepared at the detailed 
engineering stage, in accordance with the “Erosion and Sediment Control 
Guide for Urban Construction” document (TRCA, 2019). 

 
 
 

Respectfully Submitted 

SCS Consulting Group Ltd. 

 

Darin Shore, P.Eng. Michael Ventresca, P. Eng   

dshore@scsconsultinggroup.com mventresca@scsconsultinggroup.com 
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STATISTICS NOTES:

1. THE STATISTICS ARE BASED ON REQUIREMENTS AS PER THE 
MISSISSAUGA ZONING BY-LAW 0225-2007

2. GFA: MEANS THE SUM OF THE AREAS OF EACH STOREY OF A 
BUILDING ABOVE OR BELOW GRADE, EXCLUDING A PARKING 
STRUCTURE ABOVE OR BELOW GRADE, MEASURED FROM THE 
EXTERIOR OF THE OUTSIDE WALLS. INCLUDES ALL SHAFTS, 
STAIRS, OPEN TO BELOW AREAS, LOADING AREAS, BELOW GRADE 
AREAS AND MECHANICAL PENTHOUSE.

3. GFA APARTMENT: *AS PER BY-LAW 0225-2007, GROSS FLOOR 
AREA (GFA - APARTMENT) EXCLUDES ANY PART OF THE BUILDING 
USED FOR MECHANICAL FLOOR AREA, STAIRWELLS, ELEVATORS, 
VEHICLE PARKING, BICYCLE PARKING, STORAGE LOCKERS, 
BELOW-GRADE STORAGE, ANY ENCLOSED AREA USED FOR 
COLLECTION/STORAGE OF GARBAGE/RECYCLING, COMMON 
FACILITIES FOR THE USE OF RESIDENTS IN THE BUILDING, A DAY 
CARE AND AMENITY AREA.

4. ALL OPEN TO BELOW AREAS ARE INCLUDED IN GFA, UNLESS 
OTHERWISE INDICATED IN THE NOTES COLUMN ABOVE.

5. AMENITY AREA MEANS AN INDOOR AND/OR OUTDOOR 
RECREATIONAL AREA PROVIDED FOR THE COMMUNAL USE OF 
THE RESIDENTS (THIS INCLUDES RESIDENTIAL BALCONIES).

6. ACCESSIBLE PARKING SPACES (13-100 REQUIRED VISITOR 
SPACES = MIN. 4% OF THE TOTAL TO BE ACCESSIBLE SPACES).

7. LEVEL 2 ELECTRIC VEHICLE CHARGING CRITERIA AS DEFINED 
BY SAE INTERNATIONAL’S J1772 STANDARD.

The Well, 8 Spadina Avenue, Suite 2100, Toronto, ON  M5V 0S8
t 416 598 1240   www.bdpquadrangle.com

Quadrangle Architects Limited

P R O J E C T S C A L E D R A W N R E V I E W E D

I S S U E  R E C O R D

R E V I S I O N  R E C O R D

Note: This drawing is the property of the Architect and may not be reproduced or
used without the expressed consent of the Architect. The Contractor is responsible
for checking and verifying all levels and dimensions and shall report all
discrepancies to the Architect and obtain clarification prior to commencing work.

for

20
24

-0
9-

27
 4

:3
2:

57
 P

M

1 : 300

Au
to

de
sk

 D
oc

s:
//E

rin
 M

ill
s 

To
w

n 
Ce

nt
re

 M
as

te
r P

la
n/

BD
PQ

_A
R_

23
03

2_
Er

in
 M

ill
s 

To
w

n 
Ce

nt
re

_M
as

te
r P

la
n_

R2
02

2.
rv

t

5100 - Erin Mills Town Centre

Mississauga, ON

Statistics 1 of 2

Pemberton Group

23032 AT

A001.S

MF

Date No. Description

2024-10-01 Rezoning Application

Context Plan - NTS1
A001.S

LEVEL 2 ELECTRIC VEHICLE CHARGING CRITERIA AS DEFINED BY SAE INTERNATIONAL’S J1772 STANDARD



STATISTICS NOTES:

1. THE STATISTICS ARE BASED ON REQUIREMENTS AS PER THE 
MISSISSAUGA ZONING BY-LAW 0225-2007

2. GFA: MEANS THE SUM OF THE AREAS OF EACH STOREY OF A 
BUILDING ABOVE OR BELOW GRADE, EXCLUDING A PARKING 
STRUCTURE ABOVE OR BELOW GRADE, MEASURED FROM THE 
EXTERIOR OF THE OUTSIDE WALLS. INCLUDES ALL SHAFTS, 
STAIRS, OPEN TO BELOW AREAS, LOADING AREAS, BELOW GRADE 
AREAS AND MECHANICAL PENTHOUSE.

3. GFA APARTMENT: *AS PER BY-LAW 0225-2007, GROSS FLOOR 
AREA (GFA - APARTMENT) EXCLUDES ANY PART OF THE BUILDING 
USED FOR MECHANICAL FLOOR AREA, STAIRWELLS, ELEVATORS, 
VEHICLE PARKING, BICYCLE PARKING, STORAGE LOCKERS, 
BELOW-GRADE STORAGE, ANY ENCLOSED AREA USED FOR 
COLLECTION/STORAGE OF GARBAGE/RECYCLING, COMMON 
FACILITIES FOR THE USE OF RESIDENTS IN THE BUILDING, A DAY 
CARE AND AMENITY AREA.

4. ALL OPEN TO BELOW AREAS ARE INCLUDED IN GFA, UNLESS 
OTHERWISE INDICATED IN THE NOTES COLUMN ABOVE.

5. AMENITY AREA MEANS AN INDOOR AND/OR OUTDOOR 
RECREATIONAL AREA PROVIDED FOR THE COMMUNAL USE OF 
THE RESIDENTS (THIS INCLUDES RESIDENTIAL BALCONIES).

6. ACCESSIBLE PARKING SPACES (13-100 REQUIRED VISITOR 
SPACES = MIN. 4% OF THE TOTAL TO BE ACCESSIBLE SPACES).

7. LEVEL 2 ELECTRIC VEHICLE CHARGING CRITERIA AS DEFINED 
BY SAE INTERNATIONAL’S J1772 STANDARD.

The Well, 8 Spadina Avenue, Suite 2100, Toronto, ON  M5V 0S8

t 416 598 1240   www.bdpquadrangle.com

Quadrangle Architects Limited

P R O J E C T S C A L E D R A W N R E V I E W E D

I S S U E  R E C O R D

R E V I S I O N  R E C O R D

Note: This drawing is the property of the Architect and may not be reproduced or
used without the expressed consent of the Architect. The Contractor is responsible
for checking and verifying all levels and dimensions and shall report all
discrepancies to the Architect and obtain clarification prior to commencing work.

for

2
6
/0

9
/2

0
2
4
 1

3
:4

0
:1

3

1 : 300

A
u

to
d

e
s
k
 D

o
c
s
:/

/E
ri

n
 M

il
ls

 T
o

w
n

 C
e
n

tr
e
 M

a
s
te

r 
P

la
n

/B
D

P
Q

_
A

R
_
2
3
0
3
2
_
E

ri
n

 M
il
ls

 T
o

w
n

 C
e
n

tr
e
_
M

a
s
te

r 
P

la
n

_
R

2
0
2
2
.r

v
t

5100 - Erin Mills Town Centre

Mississauga, ON

Statistics 2 of 2

Pemberton Group

23032 AT

A002.S

MF

Date No. Description

2024-10-01 Rezoning Application



BUILDING ENVELOPE

CONTEXT PLAN LEGEND

GREEN ROOF

LANDSCAPED PAVING

EASEMENT

ERIN MILLS TOWN CENTRE PROPERTY LINE

PROPERTY LINE DEVELOPMENT LANDS (BLOCK 1)

PARKLAND

BUILDING (A)

BUILDING (B) 

BUILDING (C)

BUILDING (G)

BUILDING (D)
20 ST

H=64.94m

BUILDING (E)

BUILDING (F1)
BUILDING (F2)

BUILDING (H)

URBAN PLAZA

EXISTING ERIN 
MILLS TOWN 

CENTRE MALL

ERIN CENTRE BOULEVARD

G
L

E
N

 E
R

IN
 D

R
IV

E

FU
TU

R
E
 R

O
A
D

 N
E
TW

O
R

K

FUTURE 

ROAD 

NETWORK

FUTURE ROAD 

NETWORK

EXISTING PEDESTRIAN PATHWAY

EXISTING PEDESTRIAN PATHW
AY

E
X

IS
T

IN
G

 P
E

D
E

S
T

R
IA

N
 P

A
T

H
W

A
Y

EXISTING SURFACE PARKING

EXISTING SURFACE PARKING

EXISTING SURFACE PARKING

EXISTING SURFACE PARKING

MERCIFUL 
REDEEMER 

PARISH 

JOHN FRASER 
SECONDARY 

SCHOOL

COMMUNITY 
CENTRE

PARKING LOT

LOBLAWS MISSISSAUGA 
GLEN ERIN DRIVE

MIDDLE LINE OF HELICOPTER FLIGHT PATH

3
3
1
.2

9
m

3
2
8
.8

9
m

3
1
8
.8

9
m

3
0
8
.8

9
m

2
9
8
.8

9
m

2
8
8
.8

9
m

2
7
8
.8

9
m

2
6
8
.8

9
m

2
5
8
.8

9
m

EXISTING PEDESTRIAN PATHWAY
E

X
IS

T
IN

G
 P

E
D

E
S

T
R

IA
N

 P
A

T
H

W
A

Y

EXISTING PEDESTRIAN PATHWAY

HELICOPTER FLIGHT PATH

PR
IV

ATE
 

DRIV
EW

AY

PR
IV A

T E D
R

IV EW
A

Y

EASEMENT

EASEMENT

EA
SEM

EN
T

EASEMENT

EASEMENT

EA
S EM

E N
T

EA
S EM

E N
T

EASEMENT

EA
S EM

E N
T

5205 GLEN 
ERIN DRIVE 

TOWNHOUSES

PR
I VA

T E  D
R

IV EW
A

Y

PED
ESTR

IA
N

 

PR
IO

R
I TY STR

EET

PEDESTRIAN 

PRIORITY STREET

PRIVATE DRIVEWAY

PRIVATE DRIVEW
AY

PRIVATE DRIVEWAY

EGLINTON AVENUE WEST

ERIN CENTRE BOULEVARD

E
R

IN
 M

IL
L

S
 P

A
R

W
A

Y

2
4
8
.8

9
m

2
3
8
.8

9
m

2
2
8
.8

9
m

SKYRISE 
RENTALS

LIFELABS 
MEDICAL 

LABORATORY 
SERVICES

ADM'S CAREER 
COACHING

BLOCK 4

BLOCK 3

BLOCK 2

The Well, 8 Spadina Avenue, Suite 2100, Toronto, ON  M5V 0S8

t 416 598 1240   www.bdpquadrangle.com

Quadrangle Architects Limited

P R O J E C T S C A L E D R A W N R E V I E W E D

I S S U E  R E C O R D

R E V I S I O N  R E C O R D

Note: This drawing is the property of the Architect and may not be reproduced or
used without the expressed consent of the Architect. The Contractor is responsible
for checking and verifying all levels and dimensions and shall report all
discrepancies to the Architect and obtain clarification prior to commencing work.

for

2
6
/0

9
/2

0
2
4
 1

3
:4

0
:4

8

A
u

to
d

e
s
k
 D

o
c
s
:/

/E
ri

n
 M

il
ls

 T
o

w
n

 C
e
n

tr
e
 M

a
s
te

r 
P

la
n

/B
D

P
Q

_
A

R
_
2
3
0
3
2
_
E

ri
n

 M
il
ls

 T
o

w
n

 C
e
n

tr
e
_
M

a
s
te

r 
P

la
n

_
R

2
0
2
2
.r

v
t

5100 - Erin Mills Town Centre

Mississauga, ON

Context Site Plan 01

Pemberton Group

23032 AT

A102.S

MF1:1000

EXISTING 
ERIN MILLS 
MALL TOWN 

CENTRE

BLOCK 1

BLOCK 2

BLOCK 3
BLOCK 4

Date No. Description

2024-10-01 Rezoning Application



16
.0

0
16

.0
0

CENTRELINE BY REGISTERED PLAN 43M-823

16.00
16.00

C
EN

TR
EL

IN
E 

BY
 R

EG
IS

TE
R

ED
 P

LA
N

 4
3M

-8
23

16
.0

0
16

.0
0

175

175.5

174.5

175

175

175

175

175.5

175.5

176

176

176.5

176.5

177

177

177

177.5

177.5

177.5

177.5
177

177

177

177

176.5 176.5

176.5

176

176

175.5

175.5

175.5

175.5

176

176.5

176

176.5

176.5

174
174.5

176

176

176

176.5

176.5

177

177

177

177

177

176.5

176.5

176.5

177

177

176.5

176.5

175.5

BO
U

LD
ER

C
O

N
C

R
ETE SID

EW
ALK

CONCRETE CURB

C
O

N
C

R
ETE C

U
RB

CONCRETE SIDEWALK
CONCRETE SIDEWALK

BUS SHELTER

CONCRETE SIDEWALK

TOP OF SLOPE

BUSH

BUSH

TOP OF SLOPE C
H

AIN
 LIN

K FEN
C

E

BOARD FENCE

CONCRETE CURB

CONCRETE CURB

CURB CUT CONCRETE CURB AND GUTTER CURB CUT CONCRETE CURB AND GUTTER

CONCRETE SIDEWALK

BUS SHELTER

CONCRETE SIDEWALK
CONCRETE SIDEWALK

CONCRETE CURB

ASPHALT

BUSH

BUSH

C
O

N
C

R
ETE  C

U
R

B

CONCRETE SIDEWALK

LANDSCAPING

CONCRETE CURB

CONCRETE CURB

CONCRETE CURB

CURB CUT

CONCRETE CURB AND GUTTER

C
O

N
C

R
ETE SID

EW
ALK

C
O

N
C

R
ETE SID

EW
ALK

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

R
ETE SID

EW
ALK

ARM
OR STONE

BU
S SH

ELTER

C
U

R
B C

U
T

CO
NCRETE CURB

C
O

N
C

R
ETE C

U
R

B AN
D

 G
U

TTER

C
O

N
C

R
ETE C

U
R

B AN
D

 G
U

TTER

CONCRETE CURB AND GUTTER

LANDSCAPING

LAN
D

SC
APIN

G

C
O

N
C

R
ETE C

U
R

B

C
O

NC
R

ETE C
U

R
B

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

R
ETE C

U
R

B AN
D

 G
U

TTER

TO
P O

F SLO
PE

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

RETE CU
R

B AND G
UTTER

C
O

N
C

R
ETE SID

EW
ALK

CONCRETE CURB

CONCRETE

C
O

N
C

R
ETE

C
O

N
C

R
ETE

C
O

N
C

R
ETE

IN
TER

LO
C

KIN
G

NTERLOCKING

TEM
PO

R
AR

Y FENC
E

ARMOR STONE

LANDSCAPING

CONCRETE

CURB CUT

CURB CUT

CURB CUT

CURB CUT

C
O

N
C

R
ETE SID

EW
ALK

C
O

N
C

R
ETE

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

R
ETE C

U
R

B AN
D

 G
U

TTER

TEM
PO

R
AR

Y FENC
E

C
O

N
C

R
ETE SID

EW
ALK

C
O

N
C

R
ETE SID

EW
ALK

INTERLOCKING

C
U

R
B C

U
T

LANDSCAPING

LANDSCAPING

CURB CUT

CONCRETE
STEPS

LAN
D

SC
APIN

G

TO
P O

F SLO
PE

C
O

N
C

R
ETE  C

U
R

B

C
O

N
C

R
ETE  C

U
R

B

TOP OF SLOPE

ASPHALT

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LI N

E

R
O

AD PAIN
TED LINE

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

A D
 P AIN

TE D
 L IN

E

R
O

A D
 P AIN

TE D
 L IN

E

R
O

A D
 P AIN

TE D
 L IN

E

R
O

A D
 P AIN

TE D
 L IN

E

R
O

AD PAIN
TED LINE

R
O

AD
 PAIN

TED LINE

R
O

AD
 PAIN

TED LINE

C
O

N
C

R
ETE C

U
RB

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

OAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LINE

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

R
O

AD
 PAIN

TED
 LIN

E

C
O

NC
R

ETE C
U

R
B

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

R
ETE C

U
R

B

C/L OF PAVEMENT C/L OF PAVEMENT C/L OF PAVEMENT

CURB C
UT

BUSH
BUSH

BUSH

BUSH
BUSH

BU
SH

BU
SH

CURB CUT

CURB CUT

CURB CUTCURB CUT

CURB CUT

CURB CUT

CURB CUT

CURB CUT

G
R

ASS

G
R

ASS

ST O
N

E  R
ETA IN

IN
G

 W
A LL

ST O
N

E  R
ETA IN

IN
G

 W
A LL

PLA N
TER

C
O

N
C

R
ET E C

U
R

B

C
O

N
C

R
ET E C

U
R

B
C

O
N

C
R

ETE BASE

C
O

N
C

R
E TE

C
O

N
C

R
E TE

CONCRETE
ISLAND

HEDGE
PAR

KIN
G

 SPAC
ES

PARKING SPACES

C
O

N
C

R
ET E C

U
R

B
C

O
N

C
R

ET E SI D
EW

ALK C
O

N
C

R
ET E C

U
R

B

CONCRETE CURB

GRASS

G
R

ASS

GRASS

GRASS

C
O

N
C

R
ETE SID

EW
ALK

CONCRETE SIDEWALK

CONCRETE CURB

CONCRETE CURB

CONCRETE CURB

STONE RETAINING WALL

STONE RETAINING WALL

CONCRETE
BASE

CONCRETE

CONCRETE

CONCRETE SIDEWALK
CONCRETE CURB

C
O

N
C

R
ETE C

U
R

B AN
D

 G
UTTER

C
O

N
C

R
ETE C

U
R

B AN
D

 G
UTTER

C
O

N
C

R
ETE SID

EW
ALK

C
O

N
C

R
ETE SID

EW
ALK

C
O

N
C

R
ETE SID

EW
ALK

C
O

N
C

R
ETE SID

EW
ALK

G
LASS BU

S
SH

ELTER

CONCRETE SIDEWALK
CONCRETE SIDEWALK

CONCRETE SIDEWALK

CONCRETE CURB AND GUTTER CONCRETE CURB AND GUTTER

CONCRETE CURB AND GUTTER

C
O

N
C

R
ET E C

U
R

B

CONCRETE SIDEWALK

GRASS

CONCRETE SIDEWALK

CONCRETE SIDEWALK

CONCRETE SIDEWALK

LANDSCAPINGC
O

N
C

R
ETE SID

EW
ALK

G
R

ASS

INTERLOCKING

INTERLOCKING

GLASS BUS
SHELTER

CONCRETE SIDEWALK

CURB CUT

LANDSCAPING

LANDSCAPING

CONCRETE CURB AND GUTTER

CONCRETESTEPS

C
EN

TR
EL

IN
E 

O
F 

PA
VE

M
EN

T

C
U

T

CUT

C
O

N
C

RE
TE

 C
U

R
B

C
O

N
C

R
ETE C

U
R

B

C
O

N
C

RE
TE

 C
U

R
B

C
O

NC
R

ET
E 

C
U

R
B

C
U

T

PA
R

KI
N

G
 S

PA
C

ES
PA

R
KI

N
G

 S
PA

C
ES

CONCRETE WALK

LANDSCAPING

CONCRETE CURB

CONCRETE SIDEWALK

CONCRETE CURB

CONCRETE CURB
LANDSCAPING

LANDSCAPING

CONCRETE CURB

C/L OF PAVEMENT

CURB CUT

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LI

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

R
O

AD
 PA IN

TED
 LIN

E

R
O

AD
 PA IN

TED
 LIN

E

R
O

AD
 PA IN

TED
 LIN

E

R
O

AD
 PA IN

TED
 LIN

E

ROAD PAINTED LINE

ROAD PAINTED LINE

CO
NC

RE
TE

 W
AL

K

C
O

N
C

RE
TE

 S
ID

EW
AL

K

CONCRETE C
URB

CONCRETE SID
EWALK

CONCRETE SID
EWALK

CONCRETE C
URB

CONCRETE SID
EWALK

CURB 
CUT CONCRETE SIDEWALK

CONCRETE C
URB

CONCRETE CURB

CO
NC

RE
TE

 C
UR

B

CONCRETE SID
EWALK

CONCRETE C
URB

CONCRETE CURB

CONCRETE CURB

CONCRETE C
URB

CONCRETE CURB

CONCRETE CURB

CONCRETE CURB

CONCRETE CURB

CONCRETE SIDEWALK

CONCRETE CURB

CONCRETE CURB

CONCRETE SIDEWALK

TOP OF SLOPE

CONCRETE CURB

LANDSCAPING

LA
NDSCAPIN

G

LA
NDSCAPIN

G

CO
NC

RE
TE

CURB C
UT

CURB CUT

CURB CUT

LA
NDSCAPIN

G

CONCRETE C
URB

CONCRETE C
URB

CONCRETE C
URB

CURB C
UT

CURB C
UT

CONCRETE CURB

CONCRETE CURB

CONCRETE C
URB

C
O

NC
RE

TE
 C

U
RB

PARKING SPACES

PA
R

KI
N

G
 S

PA
C

ES

PARKING SPACES

PA
R

KI
N

G
 S

PA
C

ES

PA
R

KI
N

G
 S

PA
C

ES

PA
R

KI
N

G
 S

PA
C

ES

PA
R

KI
N

G
 S

PA
C

ES

PA
R

KI
N

G
 S

PA
C

ES

PA
R

KI
N

G
 S

PA
C

ES

PA
R

KI
N

G
 S

PA
C

ES

PA
R

KI
N

G
 S

PA
C

ES

PARKING SPACES

PARKING SPACES

PARKING SPACES

PARKING SPACES

PARKING SPACES

RO
AD

 P
AI

NT
ED

 L
IN

E

RO
AD

 P
AI

NT
ED

 L
IN

E

RO
AD

 P
AI

NT
ED

 L
IN

E

ROAD PAIN
TED LI

NE

ROAD PAIN
TED LI

NE

ROAD PAIN
TED LI

NE

ROAD PAIN
TED LI

NE

ROAD PAIN
TED LI

NE

ROAD PAIN
TED LI

NE

ROAD PAINTED LINE
ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAIN
TE

D LI
NE

RO
AD

 P
AI

NT
ED

 L
IN

E

ROAD SIGN
ROAD SIGNROAD SIGN

SIGN

SIGN

SIGN

ROAD SIGN

ROAD SIGN

ROAD SIGN
ROAD SIGN

ROAD SIGN

ROAD SIGN

ROAD SIGN

R
O

AD
 SIG

N ROAD SIGN

ROAD SIGN

R
O

AD
 SIG

N

SIG
N

R
O

AD
 SIG

N

R
O

AD
 SIG

N

R
O

AD
 SIG

N

R
O

AD
 SIG

N

R
O

AD
 SIG

N

ROAD SIGN

SIGN

ROAD SIGN

SIG
N

SIGN

SIGN

R
O

AD
 S IG

N

ROAD SIGN
ROAD SIGN

ROAD SIGN

ROAD SIGN
ROAD SIGN

ROAD SIGN

R
O

AD
 SIG

N

ROAD SIGN

ROAD SIGN

R
O

AD
 SIG

N
R

O
AD

 SIG
N

R
O

AD
 S IG

N

R
O

AD
 SIG

N

ROAD SIGN

SIG
N

ROAD SIGN

SI
G

N
SI

G
N

SI
G

N

ROAD SIGN ROAD SIGN
ROAD SIGN

ROAD SIGN

SIGN

ROAD SIG
N

ROAD SIG
N

ROAD SIG
N

ROAD SIGN

ROAD SIGN

ROAD SIGNROAD SIGN

SIG
N

ROAD SIGN

ROAD SIGN

SIGN

ROAD SIGN

ROAD SIGN

ROAD PAINTED LINE

ROAD PAINTED LINE

ROAD PAINTED LINE

H
W

TR
L/BO

X

HW

HW

CATV
UTIL/BOX

HW

CB

HW

VC

CB CB

HWUTIL/BOX
LID

CATVBBBB

MH

MH

WV

WV
FH

MH

HW
UTIL/BOX

UTIL/BOX

LID

CB

MH

CB
CB

HW

HW

CB

HW

C
B

C
B

H
W

C
B

M
H

C
B

M
H

C
B

C
B

H
W

C
B

M
H

M
H

M
H

H
W

C
B

H
W

H
W

H
W

MH

CB

MH
MH

WV

MH

MH

M
H

M
H

C
B

W
V

C
B

VC
W

V

M
H

M
H

HW

CB

HW

H
W

HW
TRL/BOX

HW

UTIL/BOX UTIL/BOX

HWTRL/BOX

UTIL/BOX

CATVFH

WV
CATV

HW

LID
M

H

BB
BB

BB

M
H

 (TEL)

U
TIL/BO

X

U
TIL/BO

X
M

H

HW

UTIL/BOX

U
TIL/ BO

X

IRRIG/C/V

CB

HW

CB

CB

WV

FH

WV

FH

W
V

W
V

M
H

FHW
V

W
V FH

H
/VAU

LT

W
V

FH

H
W

H
W

HW

HW

CB

H
W

H
W

CB

MH

MH

C
B

MH

C
B

C
B

C
B

IRRIG/C/V

IRRIG/C/V IRRIG/C/V

CB

MH

MH

MH

MH

CB

CB

IRRIG/C/V

IRRIG/C/V

IRRIG/C/V

FH

WV

IRRIG/C/V

IRRIG/C/V

CB MH

MH

MH

MH

MH

U
P/L

U
P/TR

LUP/TRL

UP/TRL

UP/TRL

UP/L

UP/L

UP/L

UP/L
UP/L

UP/TRL

UP/L

UP/TRL

UP/TRL

U
P/L U

P/TR
L

U
P/L

U
P/TR

L

U
P/TR

L

U
P/TR

L

UP/TRL

BUS STOP

UP/TRL/L

UP/TRL/L

UP/TRL/L

UP/TRL/L

UP/TRL

UP/TRL

U
P/TR

L

UP/TRL

BOLLARD BOLLARD

BOLLARDBOLLARD

UP/L

UP/TRL

BO
LLAR

D

UP/L

U
P/L

UP/LUP/LUP/LUP/L

U
P/L

U
P/L

U
P/L

U
P/L

U
P/L

BO
LLAR

D

UP/L

UP/L

UP/L

UP/L

UP/L

UP/L

UP/L

UP/L

UP/L

UP/L

17
7.
58
EX

177.60EX
175.84EX175.75EX177.13EX 177.05EX 176.46EX 176.28EX

177.20EX
176.74EX 176.07EX 175.48EX 175.21EX 174.97EX 174.68EX

1
7
5
.2
9
E
X

175.85EX175.95EX

176
.19E

X

17
6
.3
8

17
6.
59
EX

17
6.
77
EX

17
6.
62
EX

17
6.
76
EX

17
7.
06
EX

17
7.
05
EX

17
6.
91
EX

17
6
.7
9
EX

17
6.6

9

1
7
6
.5
3
E
X

1
7
6
.4
1
E
X

17
6
.2
5
EX1
7
5
.6
2
E
X

1
7
5
.8
8
E
X

1
7
6
.1
5
E
X

176.24

1
7
6
.2
7
E
X

1
7
6
.3
4
E
X

1
7
6
.5
9
E
X

1
7
6
.7
9
E
X

1
7
6
.8
2
E
X

1
7
7
.1
0
E
X

1
7
7
.2
4
E
X

1
7
7
.4
2
E
X

1
7
6
.6
0
E
X

1
7
7
.4
9
E
X

17
7.5

0E
X

17
6.
34
EX

17
5
.7
4

175.44EX

17
5.9

1

177
.09

17
7.
06

17
6.
28

177.
39

1
7
6
.2
8

1
7
5
. 7
6

1
7
5
.8
9

1
7
6
.8
5

1
7
6
.6
5

1
7
6
.8
8
E
X

17
7.
05

17
7.
05

1
7
7
.0
5

177.05

177.05 177.05

17
6
.8
3

176.5
3

17
6.
88

1
7
6
.8
4

17
6.
77

176.39

17
5
.6
3E
X

175.63

17
6
.3
0

176.71

17
6.
90

176.65

17
7.
15

1
7
6
.9
9

1
7
6
.9
01
7
7
.1
5

176.08

177.10

17
6.
02

17
5.
64

17
6
.2
0

17
6.
74

17
6.
36

17
5.
70

17
6
.9
0

1
7
6
.3
0

17
7.
15

17
7.
40

17
7.
28

17
6.
97

177.32

17
7
.13

17
6.
69

17
7.

05

176.00

1
7
6
.2
5

176.57EX

176.58

1
7
5
.9
4

1
7
6
.3
0
1
7
6
.3
0

1
7
6
.0
8
E
X

1
7
6
.8
5

1
7
6
.8
5

177.05

177.05

177.05

1
7
7
.0
5

1
7
7
.1
5

177.05

177.05

177.05

177.05

177.05

177.10 177.10 176.90

177.10

176.43EX 175.87EX 175.17EX175.26EX

174.96EX175.16EX175.34EX175.62EX175.94EX176.24EX176.53EX176.69EX176.93EX

174.91EX 174.72EX

174.50EX

177.68EX

1
7
7
.6
8
E
X

1
7
7
.6
8
E
X

1
7
7
.5
3
E
X

1
7
7
.3
4
E
X

1
7
7
.1
2
E
X

1
7
7
.0
5
E
X

1
7
6
.8
1
E
X

1
7
6
.6
1
E
X

1
7
6
.3
7
E
X

1
7
6
.2
4
E
X

1
7
6
.0
8
E
X

1
7
6
.0
9
E
X

177.07EX177.28EX177.46EX

177.61EX

176.38

17
7.
10

D/T 0.2 D/T 0.2 D/T 0.1

D/T 0.2
D/T 0.1 D/T 0.3 D/T 0.3 D/T 0.2 D/T 0.3

D/T 0.3

D/T 0.3

D/T 0.4
D/T 0.3 D/T 0.3

C/T 0.3

D/T 0.3

C/T 0.3

C/T 0.3

D/T 0.3

C/T 0.4

D/T 0.3 D/T 0.3

C/T 0.3

D/T 0.2

C/T 0.3 C/T 0.4
C/T 0.2

C/T 0.4
C/T 0.3

C/T 0.4

C/T 0.3

D/T 0.2
D/T 0.3

D/T 0.3

D/T 0.3

D
/T 0.1

D
/T 0.2

D
/T 0.1

D
/T 0.1

D
/T 0.1

D
/T 0.1

D
/T 0.1

D
/T 0.3

D
/T 0.1

D/T 0.2 D/T 0.2 D/T 0.1

D/T 0.2
D/T 0.1 D/T 0.3 D/T 0.3 D/T 0.2 D/T 0.3

D/T 0.3

D/T 0.3

D/T 0.4
D/T 0.3 D/T 0.3

C/T 0.3

D/T 0.3

C/T 0.3

C/T 0.3

D/T 0.3

C/T 0.4

D/T 0.3 D/T 0.3

C/T 0.3

D/T 0.2

C/T 0.3 C/T 0.4
C/T 0.2

C/T 0.4
C/T 0.3

C/T 0.4

C/T 0.3

D/T 0.2
D/T 0.3

D/T 0.3

D/T 0.3

D
/T 0.1

D
/T 0.2

D
/T 0.1

D
/T 0.1

D
/T 0.1

D
/T 0.1

D
/T 0.1

D
/T 0.3

D
/T 0.1

177.13

177.06

177.12

176.96

177.12

176.72

176.55

176.72

176.66

176.50

176.40
176.57

176.53
176.40

176.38

175.49175.26
175.39

175.42

175.59175.50

175.43
175.31

175.52

175.54

175.57

175.5517
5.

49
17

5.
36

175.58

175.5917
5.

56

17
5.

43 175.57

175.60

175.5
7

175.4
4

175.63

175.55

175.38
175.56

175.49

175.52

175.48

175.51
175.31

175.33

175.55

175.69

175.56

175.61
175.41

175.75

175.69

175.73
175.58

175.84

175.85

175.85

175.85
175.70

175.93
176.05

175.82
175.95

175.95
176.03

176.06
175.90

176.15

176.12

176.14
175.94

176.20 176.16

174.27

174.30

174.36

174.30

174.38

174 .59

174 .60

174 .54

174 .72
175 .13

174.47

174.41

174.58

176.08

176.25176.97177.02177.17
177.40

177.48
177.27

177.23

177.01
177.08

176.72
176.57

176.63

176.44

176.18
176.18

175.64

174 .63

174.56

17 4.5 2

174.44

174.61

174.67174.74174.78

174.75174.90174.99

174.93
175.04

175.08175.15

175.12175.14

175.07

175.16
175.18 175.19

175.21

175.27 175.29

175.37

175.29

175.28175.37

175.40175.47

175.44

175.53

175.60

175.55 175.48

175.57

175.60

175.88

175.69

175.66
175.75

175.80

175.75

175.91

175.87

176.06

176.04

175.95

176.14

176.19

176.07

176.32

176.30176.26

176.31

176.38

176.47176.56

176.53

176.68

176.64

176.72

176.69

176.67

176.75 176.66 176.63

176.73176.81

176.85
176.99

176.95177.06

177.14

177.02

177.26

177.20

177.34177.47

177.43177.43

177.53177.61

177.56177.54

177.65

177.46177.58

177.62

177.57

177.61

177.52

177.48 177.30

176.97
176.71

176.86

176.92
177.01

177.25177.29

177.12

176.97

176.99
176.94176.91

176.86

177.29

176.82

176.79

176.76

176.64

176.60
176.56

176.65

176.72

177.16

177.22

177.19

177.06

177.08

177.03

176.98

176.87

176.85

176.77

176.77

176.67

176.74

176.67

176.64

176.55
176.61

176.73
176.64

176.67

176.49

176.70

176.69

177.29

177.47

177.40

177.21
176.81
176.81

176.77

177.07

176.81

177.33

177.53
177.25

177.50
176.96

177.29

176.96

177.14

177.06

177.46

177.49
177.47

177.51

177.60
177.61

177.51

177.60

177.53

177.64

177.54

177.58

177.60

177.56

177.55

177.59

177.45
177.44

177.46

177.50
177.43

177.40
177.24

177.30

177.33

177.28177.21
177.15

177.19
177.13

177.09

177.14

177.05

177.01
176.88

176.95

176.87

176.78

176.83
176.63

176.78

176.90

176.92

176.76

176.68
176.53

176.64

176.61

176.59
176.46

176.39

176.31
176.23

176.17
176.09

175.95

175.63 175.60

176.18
176.69

176.67
176.14

176.08
176.55

176.46
175.97

175.86
176.31

175.61
176.11

176.08
175.56

175.78
176.25

176.21

176.47
176.25

176.38

176.36

175.94

176.43

176.44

176.46 176.54
176.55

176.69

175.52
175.63

175.76
175.91

176.03
176.09

176.15

176.35

176.30

176.34

174.6 4

175.1 6
175.1 6
174.6 3

175.6 9
175.2 5

175.9 3
175.3 9

175.8 0

175.8 2

175.6 4

175.7 0
175.1 9

175.5 8

175.4 7
175.4 4

175.3 2
175.5 5

174 .62

174 .94

174 .96
175 .25

175 .23
175 .40

175 .31

175.53

175.84

175.69175.71
175.83175.91175.91

176.04
176.10

175.97176.03
176.07

176.14176.25

176.15
176.16

176.02
176.08

176.15

176.00

175.44

175.06175.18175.27
175.65175.72175.78

175.70

176.26

175.72

175.93

175.88

175.93

175.97

176.13

176.12

176.31

176.24

176.22

176.27
176.31

176.55

176.33

176.28

176.33

176.34

176.32

175.81

175.81

176.34

176.45

176.34

176.37

176.40

176.42

176.58

176.59

176.73

176.59 176.61
176.46

176.33

176.71

176.81

176.47

176.50
176.62

176.57
176.72

176.70
176.90

176.87

176.96

176.74

176.76

176.62

176.98

177.03

176.69
176.86

176.88

177.07

177.05176.91

176.75176.79

176.95

176.71

176.74
176.62

176.52

176.46

176.60

176.49
176.48

176.34

176.25

176.09

176.18

176.30

176.45
176.31

176.12

176.14 176.35

176.52

176.33
176.18

176.24

176.11

176.52 176.32

176.49

176.58

176.47

176.49

176.26

176.06

176.06

175.99

177.07

177.30

177.28177.09

176.91
177.08

177.16
176.98

177.00

177.12

177.10

177.25

177.28

177.10
176.97

177.24

177.27

177.15

177.05
176.89

177.00
176.87

176.96
176.80

176.89

176.82
176.93

176.97
176.98

176.93

177.16

177.15177.18

177.19

177.33

177.32

177.29

177.22

177.04

177.08

177.32 177.29

177.28

177.29

176.87177.03

176.79

176.80 177.00
176.84

177.06

176.93

174.10

174.13
174.00

174.28174.16
174.21

174.43
174.29

174.34
174.50

174 .56

174.67

176.18

176.69

177.48

177.53

177.22

177.08
176.92

176.97

176.60

176.56

176.37

176.14
175.98

175.91

174.36

174.50

174.48

174.34

174.32174.58
174.44174.58

174.72
174.82
174.69

174.72
174.86

174.91
174.77

175.12
175.05

174.85174.99175.02
174.88174.87

175.13

175.05
175.20

175.36

175.33

175.15
175.29

175.20
175.34175.38

175.24

175.50

175.36
175.50

175.62175.75
175.80

175.58
175.71

175.72

175.63
175.76

175.70

175.94
175.82

175.99176.12

176.00

176.14

175.87
175.98

176.02
176.15176.31

176.18176.31
176.44

176.50

176.70

176.45
176.59176.73

176.58176.64176.77
176.90177.03

176.91

177.19

177.07
177.19

177.16

177.38 177.29

177.12

177.35
177.21

177.37

177.30

177.26
177.40

177.50
177.36177.40

177.54

177.45

177.57

177.54
177.43

177.35
177.49

177.61

177.62

177.25
177.39

177.47

177.40 177.44
177.43
177.39

177.34

177.33
177.19

177.06
177.23

177.27
177.13

177.12

177.12
176.97

177.05

177.01
176.88

176.89
176.82
176.94

176.96

176.91

176.88
176.72

176.62
176.76

176.78

176.67

176.66
176.51

176.59
176.58

176.54
176.40

176.30
176.43

176.45176.28

176.42

176.19
176.34

176.34

176.29

176.27
176.13

176.02
176.16 176.17

176.09

176.07
175.94

176.07

175.83
175.95

176.00

176.08

175.85
175.70

175.93175.69

175.84

175.84
175.70

175.71

175.56
175.68

175.41

175.54
175.54

175.60

175.81

176.52
176.44

176.37
176.26

176.14
176.05

175.99

175.87

175.73

175.67

175.60

175.59

176.10
176.23

176.20
176.06

176.10
175.95

175.84
176.00

175.88
175.75

175.64
175.78

175.69
175.52

175.45
175.56

175.41
175.51

175.54
175.58

176.26

175.36

175.41
175.26

175.24
175.40
175.55

175.52
175.66

175.69
175.54

175.66
175.83

175.81

175.92
175.95

175.78

176.01

175.88176.04

176.15

175.99

177.16

174.5 7
174.4 8

174.5 6
174.4 8

174.8 2
174.6 5

174.9 5
175.1 4

175.3 5
175.5 1

175.5 2
175.3 6

175.6 8

174 .41
174 .56

174 .76
174 .93

174 .91
175 .08

175 .30
175 .15

175.23
175.38

175.43
175.58

175.81
175.62

175.64
175.73
175.88175.96

175.83176.06
175.91

175.97176.13

176.19
176.05

176.39176.18

176.29
176.49

174.82
175.00

175.48

175.78
175.95175.87

175.71

175.76

175.94

176.04

176.19
176.01

176.15

176.33

176.48
176.31

176.53176.35

176.58176.42

176.36
176.54

176.29
176.49

176.23
176.42

176.12

176.28

176.29

176.33

176.32

176.36

176.19

176.24176.40
176.39

176.27
176.49

176.43

176.35
176.53

176.44
176.62

176.17

176.02

175.82

175.98

176.18
176.01

176.13

176.73

176.75

177.24

177.06

177.08
177.29

176.91

176.92

177.30

177.11

177.06
177.26

176.94

176.93

177.05

177.04
177.18

177.06

177.00

177.13

176.98

177.11

177.13
177.03177.07

177.17
177.19
177.08

177.03

177.22
177.11

177.07

177.12

177.14

177.25

177.27
177.16

177.13

177.26 177.05

177.03

177.11

176.86

176.82

177.00

176.83

176.96

176.83

176.79

176.98

177.02

177.13177.17

177.18
177.24

177.25

177.28

177.26

177.19

177.26

177.25

177.23

177.20
177.21

177.23

177 .11

177.14

176.95

177.08

177.07

176.98
177.09

177.27

177.13

177.13

176.99

177.19

177.08
177.24

177.15

177.15

177.15

177.05
177.08 177.16

177.01

176.94
177.09

177.05

177.01 177.00

176.86

177.03

177.03

176.97

176.84

176.80
176.94

177.07

177.03

176.78

176.94

177.05

176.96

176.87

177.07

176.96

176.95

177.09

177.13

176.99

177.09

176.97

177.12

176.96

177.10 177.06

177.09

177.10
176.94

177.21
177.20

176.91

177.03
177.03

177.00
177.14

177.13

177.07
176.96

176.88
177.02

177.16

177.28

177.12

176.92177.01

176.93

176.97

176.96

176.97

176.82

176.70

176.87

176.58

176.47

176.58

176.73

176.36

176.49

176.63

176.82

176.71
176.58

176.63

176.83

176.99

177.07

176.80

176.82

176.94

176.95

176.99

177.00
177.11177.00

176.97
177.00

177.00176.95 176.93
176.77

176.84

176.91

176.85

177.02

176.93

176.96
177.09

177.12

176.98

177.11

176.98

176.93
177.06

177.09

177.06

177.12

177.09

177.18

177.04

177.05
177.10

177.11

177.18 177.22177.25

177.23

177.21

177.1 3
177.08

177.35

177.24
177.25

177.29

176.72

174 .37

174 .60

174 .63
174 .42

174 .75
174 .90 174 .90

175.00

175.01
174.85

174.98
175.11

175.09
175.19175.25

175.09

175.21

175.36

175.33
175.44

175.52

175.52175.37

175.53
175.69

175.69
175

175.
175

174.3
174.4

174.40
174.26

174.40

174.25

174.27

174.45

174.62

174.29

174.28174.44

174.63

174.46
174.32

174.21

174.40
174.57

174.12

174.03

174.02
174.16

174.08

174.02

173.81

173.70
173.86

174.14
174.23

174.26

174.09

173.84

175.64

175.43

175.25

175.12

174.60

174.47

175.72
175.85175.81

175.69

175.54
175.75

175.77

175.61

175.84

175.84

175.72

175.77

176.53
176.53176.55176.58176.25175.75

175.65

175.39
175.15

175.07 175.58

177.32
177.11

177.22
177.14

177.12

177.04
176.96

176.83
176.68

177.64

177.61

177.43

177.41

177.32

177.17

177.10

176.75

176.57

176.25

176.16

176.16

176.36

177.20

177.44

177.12

177.07

177.01

176.94

176.84

176.68

176.43

176.51

176.36

176.74

177.08

177.42

177.61

177.92

177.36

177.10

177.22

177.25

176.76

176.71

176.64

176.56

176.41
176.18

176.00

176.68
176.37

176.18
176.08175.72

175.37
175.45

177.62

177.92

177.77

177.71

177.62

177.55

177.11

176.97

177.13

177.51

177.40

177.62

177.61

177.42

177.45

177.52

177.58

177.33

177.38

176.22

176.40

176.52

176.68

176.89

177.00

177.07

177.54

177.38

177.36

177.23

176.99

177.00

176.90

176.62

176.76

176.65

176.40

176.54

176.70

176.65

176.84

176.89

176.88

176.99

177.16

177.49

177.46

177.66

176.91

176.91

176.93

176.66

176.13

176.19

176.19

176.21

176.21

176.44

176.52

176.62

176.78

176.84

176.94

176.46

176.55

176.69

176.78

176.82

176.88

176.95

176.94

177.06

177.15

177.21

176.85

176.85

176.94

177.54

177.58

177.29

176.58 176.57

176.69

176.80

176.95
177.16177.16

177.01

177.06
177.12

177.14

177.16

177.19

177.19

177.16

177.13
177.11

177.12

177.05

177.23

177.25

177.26

177.24

177.21

177.22

177.20

177.27

177.25

177.02

177.03

177.20

177.21

177.22

177.23

177.18177.12 177.16

177.08

177.21

177.19
177.08

177.01
177.14

177.18

177.17
177.03

177.18

177.22177.05

177.23

177 .03

17 7.01

177.00

177.06

176.97

176.93

176.87

176.84

176.96
176.85

176.72
176.84

177.17
177.05

176.93
177.04

177.07

176.82

176.81

177.08

177.12

176.60

176.55

176.57

176.73

176.73

176.72

176.88176.86

176.91

176.91
176.91

177.10
177.06

177.14
177.16177.07 177.14 177.14

177.25
177.15

177.10177.10177.13

177.17
177.21

177.17

177.14177.09

177.14 177.13 177.06

177.12 176.99

176.96
176.87 176.78

176.88

177.08

177.00

177.12

177.11

176.97

177.12176.96

177.03

176.94

177.06

176.85
176.92

177.03

177.09

177.00

176.90

176.94
177.04

176.90

177.10

176.96

176.97

177.20

177.24

176.26

176.45

176.33
176.15

176.26

176.22
176.06

176.25

176.87

175.67

175.67175.68

175.74

175.89
175.93

175.86

175.63

175.91

175.86
175.87

175.85

176.03

176.45 176.34 176.23

176.16

176.36

175.49

176.13
176.15

176.52

176.58

176.69

177.15
177.22

175.4 7

175.78

176.10

177.28

175.38
175.30

175.47
175.46

175.51

175.58
175.53

175.62
175.66

175.70
175.73

175.75
175.73

175.73

175.71
175.69

176.94

176.86

176.64

176.98

177.54
177.59

177.61

177.71

176.76

176.91

176.98

175.47

175. 33

17 5. 41

17 5. 77
17 5. 42

17 5. 45

17 5. 38
17 5. 58

17 5. 85
17 5. 49

17 5. 88

17 5. 93
17 6. 11

17 5. 73

17 6. 02
17 6. 37

17 6. 23

17 6. 53
17 6. 62

17 6. 36

17 6. 41
17 6. 65

17 6. 6617 6. 66

17 6. 60
17 6. 56

17 6. 53
17 6. 63

17 6. 60
17 6. 60

17 6. 48

1 76 .5 2
1 76 .4 1

1 76 .3 1

1 76 .2 7
1 76 .4 7

1 76 .4 3
1 76 .2 3

1 76 .1 5

1 75 .9 5
1 76 .1 2

1 76 .0 5
1 75 .8 9

1 75 .8 3
1 75 .9 6

1 75 .5 4

1 75 .4 3
1 75 .5 2

1 75 .4 8
1 75 .3 9

1 75 .3 8
1 75 .4 6

1 75 .1 9

1 75 .4 0

1 75 .4 4
1 75 .1 8

174.89
174.69

175.06

174.98
174.57

174.54
174.93 174.69

174.65174.49

174.69
174.50

174.2 4

173.7 6

173.7 8
174.2 5 174.2 0

174.1 2

174.0 3

173.8 8

174.0 9
173.8 3

174.0 0

174.1 6
174.3 3

174.9 1
174.7 4

174.6 2

174.9 8
175.2 0

175.3 8

175.5 0
175.2 7

175.0 5

175.5 0

175.6 8
175.8 6

175.9 6
176.0 2

1 76 .1 6

1 76 .38
176.3 3

176.2 2

176.3 0

176.4 2

176.42

176.40

176.3 7

176.4 0

17 5. 31
17 5. 32

17 5. 35

17 5. 27
17 5. 23

174.78
17 4. 78

17 4. 73

17 4. 51
17 4. 52

17 4. 49

17 4. 73

174.65
174.64

174.73

174.39
174.34

174.33

173.83
173.71

173.75

173.28

173.28

173.50
173.42

173.55

173.76
173.64

173.58

173.61

173.67

176.30
176.47

176.38
176.19

176.20
176.13
176.30

176.29

176.16

176.04

177.11

177.05

176.92

176.83

176.62

176.67

176.76

176.73

176.61

176.44

176.55

176.51

176.35

176.23

176.18

176.31

176.44

176.96

177.07

176.93

176.95

177.09

177.14

177.02

177.03

177.15

177.13

177.02

176.33

176.32

176.33

176.33

176.32

176.31

176.33

176.86

176.90

176.93

176.92

176.89

176.88

176.82

176.80

176.89
176.79176.84

176.76

176.70

176.61

176.41
176.44

176.55

176.58

176.50

176.48

176.53

176.63 176.62

176.62

176.52176.52

176.69

176.59

176.63176.65

176.69

176.66

176.50

176.67
176.65

176.60

176.52

176.68

176.72

176.66

176.80

176.84
176.80

176.80

176.82
176.83

176.82

176.85

176.56

176.66

176.68

176.59

176.65
176.73

176.66

176.77

176.56

176.71

176.62
176.71

176.79

176.82

176.71

176.84

176.78

176.84

176.76

176.85

176.88

176.32

176.32176.98
177.00

173.70 173 .77

174.48
174.62

174.81
174.68174.49

175.05

175.13

175.45

177.08
176.98

177.08

176.94
177.01

177.12176.94
176.93
177.07 176.82

176.97

176.97

176.86

176.89

176.80
176.79

176.95

176.82

177.09177.11

177.09

176.99

176.34
176.48

176.67
176.56

176.55
176.34

176.55
176.69176.76

176.63

176.50
176.60

173.48

173.51

173.55

173.60

173.57

173.56173.57
173.53

173.55

173.52

173.50

173.53

173.48
173.45

173.45
173.51

173.50

173.44

173.23
173.22

173.57

173.52

173.51
173.69

174.23
174.13

174.05

174.63
174.66

174.65

17 4. 55
17 4. 53

174.84
174.79

174.86

175.55
175.47

175.51

176.05
176.03

176.07

176.16
176.13

176.24
176.24176.25

176.26 176.23

175.07
175.05

174.93

174.86
175.00

174.92
174.80

174.64
174.65

174.60

174.51
174.42

174.23

173.78
173.97

174.10

173.60
173.70

173.75

173.54

173.57
173.57

173.57

173.52

173.54

173.55
173.53

173.57

173.56

173.54

173.58

173. 57
173. 56

173. 54
173. 53

173. 51
173. 53

173.26

173.26

173.55

173.59

173.74

173.72

174.13
174.05

174.00

174.44
174.47

174.54

174.63
174.49

174.52

174.36174.35

174.68

174.85
174.76

174.74

175.20
175.23

175.30
175.69

175.5 4

1 75 .48

175.63 175.32

175.12

175.05

174.84

174.87

174.73 174.36

174.56 174.28

174.06

173. 79
1 73 .9 9

1 73 .9 0

173.93

173. 6 9

1 7 3. 6 6
1 73 .9 0

173.84

173. 6 2

1 7 3. 6 3

173.59
173.66

173.74
173.59

173.74

173.61

173.62
173.75

173 .72
173 .82

173 .73
173 .85

173 .81
173 .66

173 .72
173 .85

173.89
173.76174.01

174.13174.37
174.24

174.47174.61
174.85
174.72174.87

174.98

174.84
174.96

175.11
175.02

175.25175.37
175.65
175.52175.78

175.89

175.74
175.86

175.53
175.63 175.34

175.24

175.01
1 75 .12

174.96
174.84

175.02
174.90

174.79
174.66 174.36

174.48 174.21
174.11

174.00

173.82
173 .77

173 .65
173 .71

1 7 3. 6 4

1 7 3. 6 5

1 7 3. 6 8

173.86
174.15

173.82174.16

174.40174.72

174.54
174.73

174.86

175.06
1 74 .85

1 75 .12

175.34

175.39

175.57

176.13 175.84

175.88

175.61 175.29 175.10 174.89 174.60 174.37 174.11

174.00 173.93

173.94

173.91

174.53

174.81

174.97

175.30

175.84

175.93

176.37

176.43

176.52

176.45

176.53

176.64

176.12
176.01

175.59

175.73

175.34
175.25

174.90

175.01

174.72

174.86

173.77
173.88

173.83
173.71

173.84
173.98

173.79
173.79

173.95 173.87
173.96

176.63
176.53

176.70

176.82

17
6.9

6

17
6.7

9

17
6.8

8
17

7.0
5

176.90
177.02

176.72
176.84

176.43

176.35

176.38
176.26

176.57

176.52

177.36

177.01
177.17

177.19

176.84177.00177.04

177.09

177.04

176.87

177.19

177.07177.22

177.28

177.27

177.25

177.28
177.29

177.21

177.18

177.10
177.13

177.09

177.18

176.19

175.88

175.60

175.44

175.26

175.22

176.02

176.75

176.75

176.71

176.72

176.71

176.76

176.69

176.65

176.59

176.56

176.90

176.38

176.39
176.51

176.65

176.65

176.52

176.54

176.65

176.65

176.63

176.60
176.58

176.55

176.56

176.58

176.63

176.64
176.63

176.54
176.52

176.57

176.63

176.63

176.58

176.54

176.63

176.65

176.72

176.77

176.68
176.71

176.73

176.98

176.78

176.74

176.77

176.78

176.71

176.87

176.82

176.79

176.79

176.78

176.90

176.94

176.88

176.85

176.93
176.84

176.89

176.79

177.02
176.82

176.71

176.62

176.62

176.94
176.90

176.75

176.79

176.88

176.81

176.95

176.90
176.94

176.02

176.34176.22

176.36
176.20 176.39

176.31

176.04

176.05
176.22

176.27
176.13

176.14
176.29

176.38
176.23

176.25
176.38

176.43
176.27

176.49
176.33

176.33
176.49

176.7 2
1 76 .6 8

176.37

176.51

176.53

176.47

176.05

175.9 6

175.82

175.7 5

176.34
176.04
176.14176.37

176.24

176.39

176.38

176.29
176.39

176.37176.25

176. 03

175.71

175.62

173.74

173.72
173.72

173.62

173 .82

173.93

176.83

176.07

176.80

176.89

176.91

177.13

176.92

176.73
176.76

176.76

176.94

177.02 176.99
176.83

176.90

177.06

177.05

176.94

177.09

177.09

177.25

177.26 177.07 176.95

177.13

177.11
176.95

177.11

177.05
176.91

176.99
177.20

176.89
176.88

176.81

176.95

177. 13
176. 93

176.91

176.90
176.72

176.88

176.82
176.66

176.82

176.80
176.63

176.78

176.76

176.73

176.58
176.74

176.71

176.69

176.53
176.68176.67

176.64 176.47
176.63

176.60

176.45

176.60

176.56
176.55

176.38

176.53
176.52

176.35
176.50

176.49

176.43

176.44
176.28

176.41

176.23
176.21

176.38176.31

176.06
176.23

176.33

176.18

176.32

176.32
176.15

176.36
176.19

176.34

176.29176.29

176.40

176.45
176.44

176.39

176.40

176.49

17 5. 94

175.92

176.13

176.01176.12

176.30
176.19

176.16
176.26

176.27
176.13 175.99

176.11

176.13

176.28

176.27

176.16

176.15

176. 11

175.88

175.89
175.99

176.00
175.92

17 5. 54

175.91
175 .80

176.03176.19

176.18 176.02

176.01

176.17
176.00

175.68

175.71
175.69

175.66

173.55

173.94

173.91

173.89

173.72

174.01

173.96

173.91

174.05

173.83

173.73

173.71
173.81

173.88
173.77

173.77

173.89

173 .89
173 .78

173 .76
173 .88

17 3. 88
17 3. 77

17 3. 79
17 3. 88

17 3. 91
17 3. 81

173.84
173.95

17 3. 70
17 3. 68

173.68

173.61

173.99

173.99

173.95

173.97

173.88

173.62

173.65

174.40

174.52

174.04

173.95

174.04

174.15

174.07

174.02

174.01

173 .95

174 .05
174 .05

174 .03174 .03173 .97
173 .93

173 .92
173 .93

173.95

173.93

174 .00
174 .00
174 .02

173 .93

173 .99

173.99

173 .97
173 .98

173.94
173.95

174.01

173.96

174.00

173.96

173.94

174.02

173.95

174.02

174.03

174 .03

FFE  174.07

173 .92

173 .94

174 .02
174 .02

173 .97
173 .89

174 .16

FFE  174.05

174 .00

173.94 174.01

173.97

174.09

174.65
174.63

176.89

176.97

175.84

175.17
175.70174.85

176.15

176.99

175.90
176.50

176.98

176.98
177.51

176.83
175.74

175.64

174.29

174.24

174.38

174.37

174.23

175.09

175.34

174.96

174.28

176.14

175.79

176.58

177.00

177.76

178.13
178.15

178.18

177.93

177.99
177.85

179.08
179.17

179.07

178.27178.26

179.64

178.76 179.16

179.16

179.19

179.17179.15

177.76

177.84

177.80

178.27

177.95
177.86

177.84

177.25177.42

176.68

176.50
176.62

176 .50
176 .59

176.64
176.53

176.47
176.62

176.42
176.55

176.32
176.20

176.58

173.82

173.46

173.58

176.64

173.95

173.91

173.97

177.09

173.65

173.71

173

176.99

177.05

177.19

176.35

176.76

176.91

176.98

173.43

173.48

173.50

173 .82

176.90

177.13

176.41

176.50

173.72

173.83

173.84

176.33

176.34

174.88175.71

174.21

175.36

175.32
175.45

175.56
175.58

175.97

176.00

175.90
175.67

175.80

174.38
174.47

174.5 1

174.48

174.51

174.5 7

175.70
175.60

175.46
175.40

175.46
175.43

175.24

175.58

175.07

174.87

175.77

17
6.

53

17
6.

43

17
6.

40

176.29

176.09

175.96

176.05
175.96
175.81

175.87

175.76
175.92

176.01

176.10
176.25

176.06

175.92 175.90
175.86

175.71
175.83

176.01

176.16

175.78
175.63

176.11

175.94

175.56
175.55
175.75

176.04

175.64
175.79

176.11

175.70
175.84

176.15

175.92

176.15

176.14

176.14
176.26176.22

176.09

176.06
175.98

176.06
176.21176.19

176.13

176.06
176.18176.15

175.90
175.95
175.83

175.77
175.90175.94

175.80

175.76

175.89 175.81

175.91

175.91 175.84 175.75

175.86
175.84

175.81

175.77

175.82
175.82

175.85

175.79

175.76175.77
175.71

175.42

175.1 6
17 4.8 1

17 4.4 7

17 4.8 8

175.59175.63

17
6.

34
17

6.
48

176.46

176.52

17
6.

55
17

6.
40

176.44

17
6.

41

17
6.

57

176.55

176.60

176.62

17
6.

62
17

6.
48

17
6.

50

17
6.

66

176.68

176.72

176.80

176.75

17
6.7

7
17

6.6
1

176.67

17
6.6

1

17
6.8

0

176.81

17
6.8

5
17

6.8
6

17
6.7

0

17
6.7

6

17
6.9

117
6.9

1

177.01

17
6.8

4

177.29
177.07

177.20

177.19

177.02

177.06

177.25 177.31

177.29
177.07

177.31

177.21

176.88

176.92

177.06

17
7.1

1
17

6.9
6

17
7.1

0

17
7.1

4
17

6.9
7

17
7.1

5

17
7.2

7

17
7.2

6

177.27

177.15

17
7.2

7

17
6.9

5 17
7.0

0
17

7.1
4

17
7.1

0

17
6.9

6

177.12

17
7.3

0

17
7.3

0

17
7.2

2

17
7.1

0
17

6.9
5

177.30

177.27

177.18

17
7.0

4
17

7.0
5

17
6.8

8

17
6.8

1

17
6.9

7
17

6.9
9

176.97

17
6.9

9

177.17

177.22
177.18

177.16177.22177.23177.26

177.20

17
7.0

9

17
6.9

4

17
6.9

1
17

7.0
5

176.98
176.86

176.93

177.00

176.83

176.88
177.04

177.12

177.12176.95

17
7.

16
17

7.
01

177.17

177.17
177.06

176.93
177.06

176.95

176.98
177.10

176.71176.82

176.90

176.77177.06176.91

17
6.8

9

176.68

176.80
176.72
176.59

176.78
176.65 176.56

176.73

176.52

176.33176.52176.64

176.58

176.63

176.67

176.65

176. 40

1 76 .47
1 76 .61

17 6. 38

17 6. 55
17 6. 23

17 6.3 3

17 6.3 6

17 6.2 6
17 6.4 6

176.63
176.53

176.6 0
17 6.5 3

176.55

176.67

17
6.

66

17
6.

51

17 6.4 2

176.69

176.62

176.34
176 .24

176 .14

176 .29

176 .43

176.56

176.68

176.87

176.87

176.91

176.83

177.05

177.09

177.24

177.27

176.90

17
7.0

0

17
6.8

6

17
6.8

6
17

6.9
9

176.89177.00

176.87
177.00

17
6.7

1

17
6.8

4
17

6.6
8

176.99
176.85

176.84176.97

17
6.9

6

17
6.9

2

17
6.8

4

17
6.7

2

17
6.7

8
17

6.6
2

17
6.6

2
17

6.7
7

17
6.9

4
17

6.9
9

17
6.9

3

17
6.8

0

17
6.6

9
17

6.7
2

17
6.5

6

17
6.5

1

17
6.3

7

176.81

17
6.6

2

17
6.6

3

17
6.5

0

176.45

176.4
6

17
6.6

1

176.59

176.55

176.58

176.42

176.54

176.59

176.53

176.44
176.61

176.18176.34176.43176.29

176.34
176.50

176.35

176.21

176.67176.73

176.85

17
6.4

0

17
6.2

4

176.41

176.39

176.31

176.25176.41

176.36

176.44

176.64176.42

176.26
176.45

176.72
176.59

176.67
176.50

17
6.5

8
17

6.7
5

176.74

176.78

176. 75
17 6. 57

176.49
176.65

176.37

176.41

176.45

176.79
176.67 17

6.6
1

17
6.7

8

176.64
176.80 176.82

176.86

176.69
176.88

176.86
176.70

176.82
176.67

17
6.

6 4
17

6.
7 8

176.53

176.55176.63

176.97

177.01

176.89

176.74
176.90

176.95

176.76

176.78
176.95

17
6.

94
17

6.
76

176.77
176.93 176.75

176.76 176.70

176.71

176.70

176.90 176.84

176.72
176.88

176. 74
17 6. 85

176.73

176.55

176.53
176.40

176.41
176.56

176.60
176.44

176.44

176.63

176.56

176.61
176.39

176.36

176.36

176.38

176.46

176.61

176.46
176.58
176.43

176.44
176.61176.56

176.41

176.35
176.5 1

176.29

176.47

176.40176.26

176.31

176.45

176.42
176.32

176.38

176.54

176.62

176.43

176.15
176.31

176.30176.15

176.25

176.39

176.34176.31176.12

176.08
176.2 6

176.06

176.12
176.20

176.18 176.08

176.09

176.00
176.16

176.24176.03 176.02
176.18

176.20
176.22

176.08

176.09
175.94

176.11
175.93

176.12

176.34

176.20

176.34

176.30

176.33

176.16

176.32

176.09176.24

176.26 17
6.

16

17
6.

35176.41

176.47
176.26

176.53

176.36

176.38

176.54

176.51176.34176.33

176.28

176.33

176.50

176.45176.28

176.24

176.40

176.46

176.28

176.36176.15 176.04176.25

176.00

176.02
176.15

176.15
176.12

176.12
175.97

176.12176.12

176.09
175.93 175.88

176.04

176.03 175.99

176.02
175.87 175.82

175.97

175.94 175.89

175.90
175.77 175.67

175.82

175.80

175.90

175.91176.01176.04176.07

176.16
176.01

175.97
176.15

176.12
176.26

176.27
176.11

175.99

175.99

175.95 175.90

175.92

175.94

175.83

175.87

175.78 175.71

175.73

175.77

175.87
176.04

175.82
175.97

176.02
175.81

176.03

175.90
175.78

175.73
175.87

175.79
175.94

176.02
175.86

175.76

175.69

175.67

175.90

175.93

175.97

176.06

175.99
176.07

176.12

176.05
176.06

176.14

176.17

176.23

176.16

176.26

176.32

176.32

176.44

176.50

176.43

176.33

176.43

17
6.5

1

17
6.5

9

17
6.5

0

17
6.6

5

17
6.6

9

17
6.6

2

17
6.7

1
17

6.7
7

176.75

17
6.7

3

17
6.8

6

17
6.9

4

17
6.8

6

17
6.9

5
17

7.0
3

17
6.9

4

17
7.0

2

17
7.0

9

17
7.0

3

176.9817
7.0

1

17
7.0

4

17
7.0

8

176.78

176.73

176.81

176.7317
6.9

3

17
7.0

2

17
6.9

9

17
6.8

4
17

6.8
8

17
6.7

7

176.71

176.81

176.73

176.66

176.75

176.66

176.58

176.65

176.58

176.50 176.56

176.48

176.39

176.47

176.42
176.37 176.41

176.33

176.19

176.26

176.29176.24

176.20

176.02

176.15176.09176.05175.98

176.19

176.18

176.15

176.13

176.44

176.36

176.90

177.11

176.46

176.58

177.51

177.40

177.32

177.44
177.53

177.52

177.57

177.53

177.50

177.53

177.78
177.79

177.56

177.80

177.53

177.75

177.84

177.51
177.66 177.71

177.56

177.71
177.55

177.51
177.65

177.68
177.56

177.62
177.51

177.67

177.29
177.41

177.43

177.34

177.31

176.09

176.15
176.35

176.28
176.17

176.23

176.39

176.47176.59

176.53
176.61

176.65176.76

176.75
176.73

176.92

176.98
177.09

177.03

177.16

177.12

177.23177.36

177.32

177.48

177.43

177.48
177.51177.40

177.52
177.53

177.59
177.70

177.52

177.68177.69

177.54

177.43

178.09

178.02

177.74

177.77

177.98

178.05
177.84

177.85
178.06

178.04

178.13

177.78
177.87

177.98

178.21

178.01 177.83
177.91

177.99

178.00

177.30

177.96 177.93 177.89
178.09 178.09

178.27

177.69

178.25

178.21

177.02177.02

176.93 176.91
177.19

177.68

178.28

178.29

176.96

177.71

178.41
178.51 178.42

176.77
176.67

176.69

176.76

176.32

176.97

177.19
177.09

177.18177.29
177.18177.28

177.41177.54
177.40177.46

177.60
177.67
177.54

177.61
177.73

177.79
177.62

177.70
177.56

177.61
177.50 177.34

177.52 177.41
177.24 177.15

177.30

177.42

175.92 175.82

175.87

175.74
175.83

175.93
175.71 175.59 175.47 175.37 175.33

175.08175.22 175.09174.96

174.87
175.00 174.94

174.81 174.69

174.83

174.72
174.61 174.55

174.68 174.58
174.44

174.61
174.61

174.69

174.72

174.85

174.80

174.74174.79

174.91

174.89

174.79174.78
174.82

174.97

174.82

174.96175.10

175.07

174.96 174.96

175.06

175.03
175.03

175.21

175.22175.34

175.32

175.26

175.44

175.40

175.26

175.45

175.42

175.49

175.45

175.54

175.37

175.49175.60

175.68175.83

175.76175.93

175.97

176.03

176.23

176.76 176.83

176.64

176.62

176.57

176.58

176.50 176.27

17
6.

24

176.19

176.23
176.40176.37

176.05
176 .17

175.98

176.10
176.26

175.9 2
176.0 4

176.18 176.21

176.13

175.96

175.97

175.75 175.67
175.67

175.95 175.84

175.84
176.00

175.78

175.84

175.76

175.48
175.58

175.54

175.89

175.54

175.55

175.46 175.61 175.60

175.35

175.15

175.23
175.21

175.40 175.37

175.44

175.07

174.98
175.09

175.10
174.90

175.44

174.74

174.71

174.85174.85

174.49

174.50

174.48
174.66

174.73174.84

174.55
174.39

174.56

174.40
174.57

174.53

174.52
174.34

174.34
174.17

174.32

174.31

174.09
174.21

173.98
174.10

174.32

174.36
174.40

174.37

174.26

174.43

174.44

174.43

174.97

174.76

174.89

174.89

174.76
174.75

174.86

174.96
175.03

174.41

174.28174.45

174.31
174.43

174.86
174.85
174.72

174.67
174.78174.84

174.72
174.90
174.80174.84

174.98

174.90
175.04 174.97

174.86 174.78
174.90

176.62
176.49

176.59
176.73

176.81
176.67

176.76
176.88

176.96
176.81

176.91
176.90
177.04

177.12
176.99

177.07
177.22

177.16

177.24

177.47

177.30
177.35

177.52
177.40

177.52

177.53

177.43

177.36177.49

177.66

177.63

177.67

177.65

177.66
177.68

177.66

177.59
177.64

177.68

177.66
177.59

177.60

177.57
177.56

177.46
177.48

177.50

177.36

177.37

177.29
177.33

177.34

177.32

177.34

177.31
177.32

177.32
177.23

177.24

177.23

177.24
177.21

177.16

176.79
176.79

177.15

177.21

177.15
177.13

177.62
177.48

177.53
177.69

177.56
177.41

177.48
177.64

177.76
177.62

177.68
177.80

177.72
177.61

177.12

176.92
176.93

177.12

177.04

177.05

177.00

176.70
176.61

176.79

176.92

176.83

176.90

176.95

176.98
176.97

176.93

176.68

176.84

176.89

176.68

176.66

176.56
176.72176.82

176.95

176.88

176.74

176.86

176.73

176.67

176.55

176.67

176.75

176.72

176.71

176.68

176.45

176.49

176.38
176.53

176.57
176.42

176.49
176.62

176.26
176.25
176.38

176.64
176.50

176.49

176.31
176.17

176.10
176.24

176.06
176.20

176.23

176.03
176.15

176.09
175.96

175.82
175.95

175.87
175.73

175.69
175.67
175.81

175.76
175.62

175.58
175.71

175.35

175.46

175
41

175.40

175.77

175.65

175.56

175.80

175.93

176.09

175.98

175.93

176.00

176.01

176.03

175.85

175.92

175.91
175.92

175.88
175.93

175.85
175.84

175.57
175.92

175.99

176.29176.11
176.32

176.58

176.40

176.37
176.46

176.56

176.52

176.66

176.84
176.85 176.72

176.71
176.81

176.65
176.57

176.61
176.74

176.64

176.56
176.72

176.65
176.73

176.76

176.85

176.73

177.47
177.35

177.24
177.37

177.46
177.34

177.23
177.31

177.30
177.16

177.22

177.12
177.22

177.19
177.07

177.03
177.16

177.16
177.06

177.05
177.15

177.14
177.01

176.92
177.05

177.08
176.94

176.81
176.95

176.92
176.81

176.72
176.83

176.85
176.74

176.61
176.74

176.74
176.63

176.73

176.56

176.48
176.61

176.59
176.45

176.51
176.64

176.51
176.60

176.53
176.40

176.52
176.37

176.24
176.40

176.42
176.28

176.22
176.35

176.33
176.15

176.08
176.20

176.32
176.18

176.09
176.21

176.09
175.97

176.12

176.12

176.15
176.09

176.13

175.68
175.85

175.84
175.84

175.88
175.77

175.78
175.68

175.62
175.72

175.40
175.54

175.54

175.29

175.18

75.23
75.11

175.33

175.24

175.46

175.36

175.64 175.60

175.69

175.89
175.89

175.85

175.73

29
47

175.46

175.49
175.40

175.57

75.46
6
4

174.46

174.16

174.12

174.26

174 .20

174 .31

174.34174.41

174.43

174.38
174.37

174.61

174.69

174.62

174.54

174.51

174.55

174.73

174.75

174.85

174.91

174.91

174.79
174.92

175.01
175.01

175.07
175.10

175.12

175.05

174.94175.11

175.21

175.27

175.28

175.24

175.07

175.37

175.44

175.35

175.22

175.50

175.44175.61

175.69 175.62

175.45

175.69

175.62

175.49175.67

175.77

175.85

175.87
175.86

175.81

175.81

175.96

176.00
176.02

176.01

175.93

175.81176.06

176.18

176.25

176.22

176.16

176.04

176.48

176.53
176.62

176.67

176.55

176.59

176.53

176.41176.58

176.72

176.79
176.80

176.73

176.68
176.93

177.03

177.07

176.96

176.93 176.77 176.69 176.38 176.24 176.11 175.94 175.80 175.62 175.50 175.34 175.26 175.16 175.05
174.96

177.17

177.22

177.14177.31

177.40

177.41

177.56

177.51

177.41
177.48

177.55

177.36

177.39

177.66

176.63

176.79

176.87

176.89

176.83

176.93 176.99

176.88

177.04

177.12

177.06

177.20

177.32 177.22

177.38

177.48

177.38

177.53

177.64

177.59

177.53

177.49

177.68
177.46

177.44

177.50
177.57

177.49

177.51
177.44

177.45

177.43

177.45
177.54

177.49

177.68

177.57

177.48

177.44

176.72

176.64

176.71

176.70

176.62

177.20

176.52

176.60

176.62

176.49

176.51
176.54

176.44

176.40

176.26

176.33

176.25

175.95

176.06

176.12 176.02

175.96

175.82

175.95

175.89

175.73

175.58

175.41

175.55

175.44

7

175.26

175.33

175.37

175.52
175.38

175.31

175.60

175.77

175.53

175.65

175.53

175.40

175.48

175.48

175.59

175.71

175.50

175.37

175.57

175.64
175.64

175.92

175.82

175.88

174.92

176.74

176.86

177.56

175.63

175.44
175.31

175.98

177.59
177.74

176.85

176.60

176.59

176.73176.53
176.70

176.76

175.40

174.85

174.67

176.53

177.40

174.63

174.50

177.51

177.40

177.32

177.44
177.53

177.52

177.57

177.53

177.50

177.53

177.78
177.79

177.56

177.80

177.53

177.75

177.84

177.51
177.66 177.71

177.56

177.71
177.55

177.51
177.65

177.68
177.56

177.62
177.51

177.67

177.29
177. 41

177.43

177.34

177.31

176.09

176.15
176.35

176.28
176.17

176.23

176.39

176.47176.59

176.53
176.61

176.65176.76

176.75
176.73

176.92

176.98
177.09

177.03

177.16

177.12

177.23177.36

177.32

177.48

177.43

177.48
177.51177.40

177.52
177.53

177.59
177.70

177.52

177.68177.69

177.54

177.43

178.09

178.02

177.74

177.77

177.98

178.05
177.84

177.85
178.06

178.04

178.13

177.78
177.87

177.98

178.21

178.01 177.83
177.91

177.99

178.00

177.30

177.96 177.93 177.89
178.09 178.09

178.27

177.69

178.25

178.21

177.02177.02

176.93 176.91
177.19

177.68

178.28

178.29

176.96

177.71

178.41
178.51 178.42

176.77
176.67

176.69

176.76

176.32

176.97

177.19
177.09

177.18177.29
177.18177.28

177.41177.54
177.40177.46

177.60
177.67
177.54

177.61
177.73

177.79
177.62

177.70
177.56

177.61
177.50 177.34

177.52 177.41
177.24 177.15

177.30

177.42

175.92 175.82

175.87

175.74
175.83

175.93
175.71 175.59 175.47 175.37 175.33

175.08175.22 175.09174.96

174.87
175.00 174.94

174.81 174.69

174.83

174.72
174.61 174.55

174.68 174.58
174.44

174.61
174.61

174.69

174.72

174.85

174.80

174.74174.79

174.91

174.89

174.79174.78
174.82

174.97

174.82

174.96175.10

175.07

174.96 174.96

175.06

175.03
175.03

175.21

175.22175.34

175.32

175.26

175.44

175.40

175.26

175.45

175.42

175.49

175.45

175.54

175.37

175.49175.60

175.68175.83

175.76175.93

175.97

176.03

176.23

176.76 176.83

176.64

176.62

176.57

176.58

176.50 176.27

17
6.

24

176.19

176.23
176.40176.37

176.05
176 .17

175.98

176.10
176.26

175.9 2
176.0 4

176.18 176.21

176.13

175.96

175.97

175.75 175.67
175.67

175.95 175.84

175.84
176.00

175.78

175.84

175.76

175.48
175.58

175.54

175.89

175.54

175.55

175.46 175.61 175.60

175.35

175.15

175.23
175.21

175.40 175.37

175.44

175.07

174.98
175.09

175.10
174.90

175.44

174.74

174.71

174.85174.85

174.49

174.50

174.48
174.66

174.73174.84

174.55
174.39

174.56

174.40
174.57

174.53

174.52
174.34

174.34
174.17

174.32

174.31

174.09
174.21

173.98
174.10

174.32

174.36
174.40

174.37

174.26

174.43

174.44

174.43

174.97

174.76

174.89

174.89

174.76
174.75

174.86

174.96
175.03

174.41

174.28174.45

174.31
174.43

174.86
174.85
174.72

174.67
174.78174.84

174.72
174.90
174.80174.84

174.98

174.90
175.04 174.97

174.86 174.78
174.90

176.62
176.49

176.59
176.73

176.81
176.67

176.76
176.88

176.96
176.81

176.91
176.90
177.04

177.12
176.99

177.07
177.22

177.16

177.24

177.47

177.30
177.35

177.52
177.40

177.52

177.53

177.43

177.36177.49

177.66

177.63

177.67

177.65

177.66
177.68

177.66

177.59
177.64

177.68

177.66
177.59

177.60

177.57
177.56

177.46
177.48

177.50

177.36

177.37

177.29
177.33

177.34

177.32

177.34

177.31
177.32

177.32
177.23

177.24

177.23

177.24
177.21

177.16

176.79
176.79

177.15

177.21

177.15
177.13

177.62
177.48

177.53
177.69

177.56
177.41

177.48
177.64

177.76
177.62

177.68
177.80

177.72
177.61

177.12

176.92
176.93

177.12

177.04

177.05

177.00

176.70
176.61

176.79

176.92

176.83

176.90

176.95

176.98
176.97

176.93

176.68

176.84

176.89

176.68

176.66

176.56
176.72176.82

176.95

176.88

176.74

176.86

176.73

176.67

176.55

176.67

176.75

176.72

176.71

176.68

176.45

176.49

176.38
176.53

176.57
176.42

176.49
176.62

176.26
176.25
176.38

176.64
176.50

176.49

176.31
176.17

176.10
176.24

176.06
176.20

176.23

176.03
176.15

176.09
175.96

175.82
175.95

175.87
175.73

175.69
175.67
175.81

175.76
175.62

175.58
175.71

175.35

175.46

175
41

175.40

175.77

175.65

175.56

175.80

175.93

176.09

175.98

175.93

176.00

176.01

176.03

175.85

175.92

175.91
175.92

175.88
175.93

175.85
175.84

175.57
175.92

175.99

176.29176.11
176.32

176.58

176.40

176.37
176.46

176.56

176.52

176.66

176.84
176.85 176.72

176.71
176.81

176.65
176.57

176.61
176.74

176.64

176.56
176.72

176.65
176.73

176.76

176.85

176.73

177.47
177.35

177.24
177.37

177.46
177.34

177.23
177.31

177.30
177.16

177.22

177.12
177.22

177.19
177.07

177.03
177.16

177.16
177.06

177.05
177.15

177.14
177.01

176.92
177.05

177.08
176.94

176.81
176.95

176.92
176.81

176.72
176.83

176.85
176.74

176.61
176.74

176.74
176.63

176.73

176.56

176.48
176.61

176.59
176.45

176.51
176.64

176.51
176.60

176.53
176.40

176.52
176.37

176.24
176.40

176.42
176.28

176.22
176.35

176.33
176.15

176.08
176.20

176.32
176.18

176.09
176.21

176.09
175.97

176.12

176.12

176.15
176.09

176.13

175.68
175.85

175.84
175.84

175.88
175.77

175.78
175.68

175.62
175.72

175.40
175.54

175.54

175.29

175.18

75.23
75.11

175.33

175.24

175.46

175.36

175.64 175.60

175.69

175.89
175.89

175.85

175.73

29
47

175.46

175.49
175.40

175.57

75.46
6
4

174.46

174.16

174.12

174.26

174 .20

174 .31

174.34174.41

174.43

174.38
174.37

174.61

174.69

174.62

174.54

174.51

174.55

174.73

174.75

174.85

174.91

174.91

174.79
174.92

175.01
175.01

175.07
175.10

175.12

175.05

174.94175.11

175.21

175.27

175.28

175.24

175.07

175.37

175.44

175.35

175.22

175.50

175.44175.61

175.69 175.62

175.45

175.69

175.62

175.49175.67

175.77

175.85

175.87
175.86

175.81

175.81

175.96

176.00
176.02

176.01

175.93

175.81176.06

176.18

176.25

176.22

176.16

176.04

176.48

176.53
176.62

176.67

176.55

176.59

176.53

176.41176.58

176.72

176.79
176.80

176.73

176.68
176.93

177.03

177.07

176.96

176.93 176.77 176.69 176.38 176.24 176.11 175.94 175.80 175.62 175.50 175.34 175.26 175.16 175.05
174.96

177.17

177.22

177.14177.31

177.40

177.41

177.56

177.51

177.41
177.48

177.55

177.36

177.39

177.66

176.63

176.79

176.87

176.89

176.83

176.93 176.99

176.88

177.04

177.12

177.06

177.20

177.32 177.22

177.38

177.48

177.38

177.53

177.64

177.59

177.53

177.49

177.68
177.46

177.44

177.50
177.57

177.49

177.51
177.44

177.45

177.43

177.45
177.54

177.49

177.68

177.57

177.48

177.44

176.72

176.64

176.71

176.70

176.62

177.20

176.52

176.60

176.62

176.49

176.51
176.54

176.44

176.40

176.26

176.33

176.25

175.95

176.06

176.12 176.02

175.96

175.82

175.95

175.89

175.73

175.58

175.41

175.55

175.44

7

175.26

175.33

175.37

175.52
175.38

175.31

175.60

175.77

175.53

175.65

175.53

175.40

175.48

175.48

175.59

175.71

175.50

175.37

175.57

175.64
175.64

175.92

175.82

175.88

174.92

176.74

176.86

177.56

175.63

175.44
175.31

175.98

177.59
177.74

176.85

176.60

176.59

176.73176.53
176.70

176.76

175.40

174.85

174.67

176.53

177.40

174.63

174.50

SIDEW
ALK

0.8NE

2.3NW

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

PODIUM EDGE ABOVE

LOADING
ACCESS

PARKING
ACCESS

LOADING
ACCESS

PARKING
ACCESS

LOADING
ACCESS

PARKING
ACCESS

LO
AD

ING
AC

CE
SS

PA
RK

ING
AC

CE
SS

LO
AD

ING
AC

CE
SS

LOADING
ACCESS

LOADING
ACCESS

PODIUM EDGE ABOVE

175.5
0

175.75

176
.00

176.
25

176.50

17
6.
75

176.25

17
6
.2
5

176.50

1
7
6
.5
0

75
.2
5

17
5.
501

7
5
.5
0

1
7
5
.5
0

17
5.
75

1
7
5
.7
5

1
7
5
.7
5

1
7
6
.0
0

173.50

1
7
3
.7
5

1
7
4
.0
0

174.25

174
.5
0174.75

17
5
.2
5

17
5
.5
0

1
7
5
.7
51

7
6
.0
0

1
7
6
.2
5

1
7
6
.2
5

1
7
6
.2
5

17
6
.2
5

176.50

176.75

176.75

176.75

17
7.
00

177.00

1
7
5
.5
0

17
5
.5
0

17
5
.7
5

1
7
5
.7
51

7
5
.7
5

1
7
5
.7
5

17
5
.7
5

1
7
6
.0
0

1
7
6
.0
0

176.25

17
6
.5
0

17
6
.7
5

17
5
.7
5

1
7
6
.0
0

1
7
6
.0
0

17
6
.0
0

1
7
6
.0
0

1
7
6
.0
0

1
7
6
.0
0

1
7
6
.0
0

1
7
6
.2
5

176.25

1
7
6
.2
5

1
7
6
.2
5

1
7
6
.2
5

1
7
6
.5
0

1
7
7
.0
0

1
7
7
.2
5

176.75

177.00
177.25

1
7
6
.7
5

1
7
6
.7
5

1
7
6
.7
5

1
7
6
.7
5

1
7
6
.7
5

17
7.
25

1
7
6
.5
0

17
6
.7
5

17
7.
00

177.00

17
7
.0
0

17
7.
00

1
7
7
.0
0

1
7
7
.0
0

17
7
.0
0

1
7
7
.2
5

1
7
7
.2
5

1
7
7
.2
5

1
7
7
. 2
5

17
6
.5
0

17
6
.7
5

17
7
.0
017
7.
00

17
6.
75

1
7
7
.0
0

17
7.
00

177
.00

17
7
.0
0

17
7.
00

17
7.2

5

17
7.
25

177.00

17
7
.0
0

177.25

1
7
7
.2
5

1
7
7
.2
5

1
7
7
.2
5

17
5.
50

175.50

175.75

1
7
6
.0
0

177.00

1
7
7
.0
0

1
7
5
.7
5

1
7
6
.2
5

176.25

176
.25

176
.25

176
.25

17
6
.2
5

17
6.5

0

176
.50

174.75

175.25175.25

17
3
.5
0

1
7
3
.7
5

1
7
4
.0
0

17
4
.2
5

17
4
.5
0

174.00174.25174.50174.75

1
7
5
.2
5

1
7
5
.5
0

1
7
5
.7
5

1
7
6
.0
0

1
7
6
.2
5

1
7
6
.2
5

176.25

176.25

1
7
4
.2
5

1
7
4
.5
0174.50

174.50

174.50

174.75

175.25

175.25

175.25

1
7
4
.5
0

17
4.
75

175.25

17
17

17
17

17

17
5.7

5

1
7
6
.0
0

1
7
6
.2
5

1
7
6
.5
0

1
7
6
.7
5

17
7
.0
0

1
7
7
.2
5

174.25

174.50

174.75

175.25
175.50

175.75 175
.75

175.75

176.00
176.25

176.50

176.75

177.00
177.25

175.00

1
7
7
.5
0

177.50

1
7
7
.5
0

1
7
7
.5
0

1
7
7
.5
0

177.5
0

177
.50

17
7.5

0

17
7.
50

17
7.
50

1
7
7
.5
0

17
7
.5
0

1
7
7
.5
0

175.00

17
5
.0
0

175
.00

17
5.0

0

17

1
7
7
.5
0

17
7
.5
0

175.00

177.50

1
7
7
.5
0

1.8%

2.0%

1.0
%

3
.0
%

2
.0
%

1
.0
%

1.0%

1.2%

1
.0
%

1.
0%

1.
0%

1.3%

1
.0
%

2.0%

1
.0
%

2.0%

1
.0
%

1
.0
%

1.0%

1.0%

1
.0
%

2
.0
%

1.0%

1.0%

2
.0
%

1.0%

2.1%

4
.2
%

1
.0
%

1
.0
%

1.0%
1.0%

1.6%

1.0%

1.0%

1.0%

1.0%

1
.0
%

1
.0
%

3
.1
%

Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  Al l ri ghts  re serv ed.

M
is
s
is
s
a
u
g
a
 
F
ire
 
T
ru
c
k

C
u
s
to
m

(
c
)
 
2
0
2
4
 
T
ra
ns
o
ft 
S
o
lu
tio
n
s
, 
In
c
.
 A
ll r

ig
h
ts
 
re
s
e
rv
e
d
.

M
ississauga Fire Truck

C
ustom

(c
) 2
02
4 
Tra
nso

ft 
S
olu
tions

, 
In
c.
 A
ll r
ig
hts 

re
s
erved

.

M
ississauga Fire Truck

C
ustom

(c
) 2
02
4 
Tra
nso

ft 
S
olu
tions

, 
In
c.
 A
ll r
ig
hts 

re
s
erved

.

M
is
s
is
s
a
u
g
a
 
F
ire

 
T
ru
c
k

C
u
s
to
m

(
c
)
 
2
0
2
4
 
T
ra
ns
o
ft 
S
o
lu
tio
n
s
, 
In
c
.
 A
ll r

ig
h
ts
 
re
s
e
rv
e
d
.

M
is
s
is
s
a
u
g
a
 
F
ire
 
T
ru
c
k

C
u
s
to
m

Mi
ss
iss
au
ga
 F
ire
 T
ru
ck

Cu
st
om(c

) 
20
2
4 
Tr
an
so
ft 
S
olu

tio
ns
, 
Inc
.  
Al
l r
ig
hts
 
res
erv
ed
.

Mississauga Fire Truck
Custom

(c) 2024 Transo ft Solu tions, Inc.  All rights re serv
ed.

M
ississauga Fire Truck

C
ustom

(
c)
 2
02
4
 T
ra
ns
o
ft S

o
lu
tio
ns
, 
Inc.
 A
l l r ig

hts 
re
s e
rv
ed
.

M
ississauga Fire Truck

C
ustom

(
c)
 2
02
4
 T
ra
ns
o
ft S

o
lu
tio
ns
, 
Inc.
 A
l l r ig

hts 
re
s e
rv
ed
.

Mississauga Fire Truck
Custom

(c) 2024 Transoft Solutions , Inc. Al l rights reserved.

Mis
sis

sau
ga 

Fire
 Tr

uck

Cu
sto

m

R
e
g
io
n
 
o
f 
P
e
e
l 
W
a
s
te
 
C
o
lle
c
tio

n
C
u
s
to
m

(
c
)
 
2
0
2
4
 
T
r
a
n
s
o
f
t
 
S
o
lu
t
io
n
s
, 
In
c
. 
A
ll 
r
ig
h
t
s
 
r
e
s
e
r
v
e
d
.

Region of Peel Waste Collection
Custom

(c) 2024 Trans oft Sol uti ons,  Inc. All rights  res erv ed.

Re
gio

n 
of
 P
ee
l W

as
te
 C
oll
ec
tio
n

Cu
st
om

R
e
g
io
n
 
o
f 
P
e
e
l 
W
a
s
te
 
C
o
lle
c
tio

n
C
u
s
to
m

(
c
)
 
2
0
2
4
 
T
r
a
n
s
o
f
t
 
S
o
lu
t
io
n
s
, 
In
c
. 
A
ll 
r
ig
h
t
s
 
r
e
s
e
r
v
e
d
.

Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste Collection

Custom

Region of Peel Waste CollectionCustom
(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

R
e
g
io
n
 
o
f 
P
e
e
l 
W
a
s
te
 
C
o
lle
c
tio

n
C
u
s
to
m

(
c
)
 
2
0
2
4
 
T
ra
n
so
ft
 
S
o
lu
tio

n
s
, 
In
c
.
 
A
ll 
r
igh

ts
 
re
s
e
r
v
e
d
.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
erv
e
d
.

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

M
SU

TA
C
-
2017 (C

A
)

(c
) 
2
02
4 
T
ra
nso

ft S
olutio

ns, 
In
c. A

ll r
ig
h
ts 
re
s
er
ve
d.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

MSU
TAC-2017 (CA)

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
0
2
4
 T
r
a
n
s
o
f
t
 S
o
lu
t
io
n
s, 
In
c
. 
A
ll 
r
ig
h
t
s
 r
e
s
e
r
v
e
d
.

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served. MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

MSU
TAC-2017 (CA)

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
0
2
4
 T
r
a
n
s
o
f
t
 S
o
lu
t
io
n
s, 
In
c
. 
A
ll 
r
ig
h
t
s
 r
e
s
e
r
v
e
d
.

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

M
S
U

T
A
C
-
2
0
17
 
(C
A
)

(
c
)  
2
02
4
 
T
ra
n
s
o
ft 
S
o
lutio

n
s
, 
In
c. 
A
l l r

ig
h
ts 
re
s
erv
e
d.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

MSU
TAC-20

17 (CA)

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
0
2
4
 T
r
a
n
s
o
f
t
 S
o
lu
t
io
n
s, 
In
c
. 
A
ll 
r
ig
h
t
s
 r
e
s
e
r
v
e
d
.

MSU
TAC-20

17 (CA)
(c) 20

24 Trans
o ft Soluti

ons, Inc. 
All righ ts 

re served.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
0
2
4
 T
r
a
n
s
o
f
t
 S
o
lu
t
io
n
s, 
In
c
. 
A
ll 
r
ig
h
t
s
 r
e
s
e
r
v
e
d
.

M
S
U

T
A
C
-
2
0
1
7
 
(C
A
)

(
c)
 
2
02
4
 
T
ra
ns
o
f t 
S
olu
ti o

n
s, 
In
c
. A

l l r
i g
h
ts 

r e
ser
v
e
d
.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

M
SU

TA
C
-
2017 (C

A
)

(c
) 
2
02
4 
Tra
nso

ft S
o
lu
tio
n
s, 
Inc
. 
A
ll righ

ts 
re
serv

ed.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

M
SU

TA
C
-
2017 (C

A
)

(c)
 2
02
4
 
Tra
n
so
ft S

o
lu
tio
n
s, 
Inc
. 
A
l l r ig

h
ts 
re
serv
ed
.

M
S
U

T
A
C
-
2
0
1
7
 
(C

A
)

(
c
)
 
2
02
4
 
T
ra
n
s
o
ft 
S
o
lu
tio

n
s
, 
In
c
. 
A
ll r

ig
h
ts 

re
s
er
v
e
d
.

M
SU

TA
C
-
2017 (C

A
)

(c)
 2
02
4
 
Tra
n
so
ft S

o
lu
tio
n
s, 
Inc
. 
A
l l r ig

h
ts 
re
serv
ed
.

M
S
U

TA
C
-
2
0
17
 (C

A
)

(
c)
 2
02
4
 
T
ra
ns
o
ft S

o
lu
tio
ns
, 
Inc
. 
A
ll r
ig
h
ts 
re
ser
ve
d.

M
SU

TA
C
-
2
017 (C

A
)

(c
) 
2
02
4 
Tra
nso

ft S
o
lutio

ns, 
In
c. A

ll r
igh
ts 
re
s
erve

d.

M
SU

TA
C
-
2017 (C

A
)

(c
) 2
02
4
 
Tra
n
so
ft S

o
lu
tio
n
s, 
Inc
. 
A
l l r ig

h
ts 
re
serv

ed
.

MSU

TAC
-20

17 (
CA)

M
SU

TA
C
-
2017 (C

A
)

(c)
 2
02
4
 
Tra
n
so
ft S

o
lu
tio
n
s, 
Inc
. 
A
l l r ig

h
ts 
re
serv
ed
.

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

M
SU

TA
C
-
2017 (C

A
)

(c)
 2
02
4
 
Tra
n
so
ft S

o
lu
tio
n
s, 
Inc
. 
A
l l r ig

h
ts 
re
serv
ed
.

MSU
TAC-2017 (CA)

(c) 2024 Transoft Solutions, Inc. All  rights rese rved.
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(c) 2024 Transo ft Solutions, Inc. All righ ts re served.
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Region of Peel Waste Collection
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(c) 2024 Transo ft Solu tions, Inc.  All righ
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Region of Peel Waste Collection
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(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste Collection

Custom

Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re
served.
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Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  Al l ri ghts  re serv ed.
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.Region of Peel Waste CollectionCustom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste CollectionCustom
(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

MSU
TAC-2017 (CA)

(c) 2024 Transo ft Solutions, Inc. All righ ts re served.

Region of Peel Waste CollectionCustom
(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.

Region of Peel Waste CollectionCustom
(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.
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Region of Peel Waste Collection
Custom

(c) 2024 Transo ft Solu tions, Inc.  All righ ts re served.
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PARKING LEGEND:

COMMERCIAL PARKING SPACE

PARKING NOTES:

1. MINIMUM PARKING SPACE SIZES (UNLESS OTHERWISE NOTED):
- 2600mm WIDE X 5200mm LONG (NO SIDES OBSTRUCTED)
- 2900mm WIDE X 5200mm LONG (ONE SIDE OBSTRUCTED)
- 3200mm WIDE X 5200mm LONG (TWO SIDES OBSTRUCTED)

2. MAINTAIN MININUM DRIVE AISLE WIDTH OF 7000mm UNLESS 
OTHERWISE NOTED.

3. MAINTAIN MINIMUM HEADROOM CLEARANCE OF 2100mm 
THROUGHOUT.

4. LEVEL 2 ELECTRIC VEHICLE CHARGING CRITERIA AS DEFINED 
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1. Introduction 

This report presents the results of a Geotechnical Investigation carried out at the Erin Mills Town 
Centre located at 5100 Erin Mills Parkway in Mississauga, Ontario.  The Site, which covers an area 
of about 12.4 acres, is situated at the northwest corner of the existing Erin Mills Town Centre in 
the City Mississauga, Ontario.   

EXP Services Inc. (EXP) understands that the proposed development will comprise of a total of 
nine (9) residential towers (with some commercial space) and a parkland area.  The proposed 
structures will be between 20 and 44 storeys in height.  The development will include three (3) 
levels of underground parking (P3 is assumed to extend up to 10 m below ground surface).  The 
site is currently occupied in part by a single-storey commercial building along with paved surface 
parking and landscape areas. 

EXP carried out a preliminary geotechnical investigation at the Erin Mills Town Centre in the 
spring of 2020.  At that time, a total of twenty (20) boreholes were advanced to depths ranging 
from about 1.5 to 6.7 m throughout the entire Erin Mills Town Centre area.  The findings were 
presented in our report BRM-00257769-A1 dated March 27, 2020.  In the fall of 2022, a 
supplementary geotechnical investigation (Report BRM-00257769-G0 dated November 10, 2022) 
was carried out when six (6) boreholes were advanced to about 10.1 to 13.8 m below existing 
grade.  The logs for previous boreholes that fall within the boundary of the current site are 
included in Appendix C.   

The purpose of this investigation was to determine the subsurface conditions at the site by 
drilling a limited number of new and deeper boreholes and based on this information, 
supplemented by information obtained in the preliminary investigation, to provide geotechnical 
engineering guidelines for the design and construction of the proposed development.  
Specifically, recommendations and/or comments regarding foundation type, allowable bearing 
pressures, groundwater conditions, excavation and backfill, slab-on-grade construction, 
permanent drainage requirements and earthquake considerations were to be provided. 

The information contained in this report in no way reflects the environmental aspects of the soil 
and groundwater as this is beyond our terms of reference.  The comments and recommendations 
given in this report are based on the assumption that the above-described design concept will 
proceed into construction.  If changes are made either in the design phase or during construction, 
this office must be retained to review these modifications.  The result of this review may be a 
modification of our recommendations or the requirement of additional field or laboratory work 
to check whether the changes are acceptable from a geotechnical viewpoint.   

A Phase II Environmental Site Assessment (ESA) and Hydrogeological Investigation were carried 
out concurrently with the Geotechnical Investigation.  The findings of the Phase II ESA and 
Hydrogeological investigation will be reported under separate covers.    
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2. Procedure  

The fieldwork for this investigation was carried out during the period of January 4 to 22, 2024.  A 
total of fourteen (14) boreholes, Boreholes 201 to 214, were drilled for the Geotechnical 
Investigation at the approximate locations shown on the attached Borehole Location Plan 
(Drawing No. 1).  The boreholes were extended to depth of about 15.3 to 15.9 m below existing 
ground surface.   

Prior to the commencement of drilling operations, Ontario OneCall was contacted for clearing 
underground services in the investigation areas.  In addition, a private locator was also retained 
to scan around each borehole location to minimize the risk of contacting any buried utilities.   

All boreholes were advanced using a drill rig adapted for soil sampling purposes owned and 
operated by a specialist drilling contractor.  A representative of EXP was present throughout the 
drilling operations to monitor and direct the drilling and sampling operations, logged the borings, 
made groundwater observations during and upon completion of drilling, processed the 
recovered samples and prepared the borehole logs.  Representative samples of the subsurface 
soils were recovered at regular intervals using conventional 50 mm O.D. split spoon sampling 
equipment driven in accordance with Standard Penetration Test (SPT) procedures (ASTM D1586).  
Coring of the shale bedrock was carried out using a HQ size core barrel at all borehole locations.  
All split spoon and rock core samples were returned to EXP's Brampton laboratory for testing 
which included moisture content, unit weight determinations and grain size analysis on selected 
samples.   

Water level observations were carried out in the open boreholes during the course of the 
fieldwork.  Subsequent water level observations were carried out in a monitoring well installed 
in each borehole for Phase II ESA and Hydrogeological purposes.   

The locations of the boreholes were established in the field by EXP personnel based on a drawing 
provided by the client.  Ground surface elevations (Geodetic) at each borehole location was 
derived from SOKKIA TopNET Live RTK Network with the use of a SOKKIA GCX3 Controller.   
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3. Surface Conditions 

3.1 Soil 

The detailed soil profile encountered in each borehole and the results of laboratory moisture 
content determinations are indicated on the attached borehole logs.  It should be noted the soil 
boundaries indicated on the borehole logs are inferred from non-continuous sampling and 
observations during drilling.  These boundaries are intended to reflect approximate transition 
zones for the purpose of geotechnical design and should not be interpreted as exact planes of 
geological change.   

The "Notes on Sample Descriptions" and “Explanatory Sheet to Core Log” preceding the borehole 
logs form an integral part of and should be read in conjunction with this report.   

The following is a brief description of the soil conditions encountered during the investigation: 

3.1.1 Asphalt and Topsoil 

Asphalt with thickness ranging from about 70 to 140 mm was encountered at the surface of 
Boreholes 201, 202, 203, 204, 205, 206 and 209D.    

At the ground surface of Boreholes 207, 210, 211, 212, 213 and 214D, topsoil cover with thickness 
ranging from about 100 to 200 mm was encountered.   

At Borehole 208, a topsoil layer of about 125 mm thick was encountered below the surficial 
pebble layer.   

3.1.2 Fill  

Fill, comprising sand and gravel, silty sand and clayey silt was encountered below the asphalt or 
topsoil at all borehole locations.  The fill extends to depths ranging from about 0.7 to 2 m below 
existing ground surface (El. ~176.1 to 173.3 m).   

3.1.3 Silt  

The fill in Borehole 205 is underlain by a silt deposit which is brown to grey in colour, contains a 
trace of clay and gravel.  It is in a dense to very dense state of compactness (recorded ‘N’-values 
of 41 to over 100) and extends to a depth of about 8.5 m below existing grade (El. ~166.8 m).   

3.1.4 Sandy Silt to Silty Sand 

A sandy silt to silty sand deposit was encountered below the fill in Borehole 206.  This deposit is 
brown in colour and is in a compact state of compactness.  The sandy silt to silty sand extends to 
a depth of about 2.5 m below existing ground surface (El. ~173.5 m).   
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3.1.5 Silt Till 

A silt till deposit was encountered below the silt in Borehole 205, below the sandy silt to silty 
sand in Borehole 206 and below the fill in the remaining boreholes.  The silt till is generally reddish 
brown in colour, contains some clay, a trace of sand with a trace of shale fragments at lower level 
of the deposit.  It has moisture contents of about 5 to 11 percent of dry mass and is in a dense to 
very dense state of compactness (recorded ‘N’-values of 38 to over 100).  The silt till extends to 
depths of about 2.6 to 10.1 m below existing ground surface (El. ~174.2 to 165.2 m).   

Grain size analyses were carried out on seven (7) representative samples recovered from the 
boreholes.  The test results are presented in Appendix A and summarized in Table 1 below:   

Table 1:  Summary of Grain Size Analysis Results 

Sample Depth (m) Gravel (%) Sand (%) Silt (%) Clay (%) Description 

BH203 SS2 0.8 – 1.4 0.0 3.7 83.8 12.5 Silt, some Clay, trace Sand 

BH205 SS5 3.1 – 3.7 0.7 11.8 79.9 7.6 Silt, some Sand, trace Clay & Gravel 

BH205 SS8 7.6 - 8.0 3.6 50.8 42.6 3.0 Sand & Silt, trace Clay & Gravel 

BH207 SS3 1.5 – 2.1 0.0 4.8 68.0 27.2 Clayey Silt, trace Sand 

BH211 SS2 0.8 – 1.4 0.0 2.4 73.1 24.5 Clayey Silt, trace Sand 

BH212 SS4 2.3 – 2.8 0.0 6.5 78.8 14.7 Silt, some Clay, trace Sand 

BH214 SS7 4.6 – 5.0 0.0 12.7 80.0 7.3 Silt, some Sand, trace Clay 

3.1.6 Shale Bedrock  

Shale bedrock of the Queenston Formation was encountered below the silt till at all borehole 
locations.  The approximate elevation for the bedrock encountered in each borehole is presented 
in the individual borehole and core logs and summarized in Table 2 on the following page.   

Approximately 4.7 to 12.6 m of shale bedrock was cored in the boreholes and the detailed 
findings from the rock cores are presented in the respective rock core logs for each borehole.  
Based on the rock core information, the shale bedrock comprises about 62 to 98% shale, 1 to 
11% limestone, 1 to 26% siltstone and 1 to 2% clay seams.  The core recovery ranged from 92 to 
100%.  The Rock Quality Designation (RQD), a rock quality indicator, is defined as the sum of core 
lengths of 100 mm or greater divided by the total length of the drill run.  The recorded RQD 
ranged from about 0 to 100% with the lower values recorded in the weathered or rubble zones 
within the shale bedrock.  In general, the RQD values beyond the weathered or rubble zones 
ranged from about 56 to 100%, indicating a fair quality.  The shale bedrock generally consists of 
moderately soft bedded red shale with some limestone interbeds and is highly weathered in the 
upper zones and becomes sound with depth.  All 14 deep boreholes were terminated in the shale 
bedrock at depths ranging from about 15.3 to 15.9 m below existing ground surface (El. 161.6 to 
159.8 m).   
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Table 2:  Summary of Shale Bedrock Level 

Borehole 

No. 
Top of Borehole Elevation (m) Approximate Depth to Shale Bedrock 

below Existing Grade/Elevation (m) 

201 176.84 ~2.7 / ~174.1 

202 176.76 ~2.6 / 174.2 

203 176.31 ~3.4 / ~172.9 

204 176.51 ~3.3 / ~173.2 

205 175.26 ~10.1 / ~165.2 

206 176.02 ~4.6 / ~171.4 

207 176.12 ~3.0 / ~173.1 

208 176.52 ~3.2 / ~173.3 

209D 176.87 ~3.1 / ~173.8 

210 176.76 ~3.2 / ~173.6 

211 176.86 ~3.2 / ~173.7 

212 176.12 ~4.0 / ~172.1 

213 176.15 ~4.7 / ~171.4 

214D 175.97 ~5.8 / ~170.2 

The Queenston Formation consists of red shale with interbeds of limestone and siltstone.  
Typically, the hard layers comprise about 15 to 20 percent of the unit.  The hard layers are usually 
less than about 100 to 150 mm thick, but some layers are much thicker.  The thicker layers have 
been observed to be as much as 750 to 900 mm at other sites.  The layers are actually lenses and 
they can vary significantly in thickness over short distances. 

Stress relief features such as folds and faults are common in the Queenston Formation.  In these 
features the rock is heavily fractured and sheared and contains layers of shale rubble and clay.  
Due to the fracturing, these features may also be groundwater conduits, which could result in 
excessive water flow into excavations.  Weathering is much deeper than the surrounding rock in 
these features and often there can be a lateral displacement of the stress relief features resulting 
in sound un-weathered bedrock overlying fractured and weather bedrock.  The stress relief 
features are usually in the order of 4 to 6 m wide, but the depth can vary from 4 to 5 m to in 
excess of 10 m.  Such zones were not encountered in the boreholes cored at the site.   
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3.2  Groundwater Condition 

Groundwater conditions were assessed by taking readings in open holes during the course of the 
fieldwork and in monitoring wells installed in selected boreholes.  Short-term groundwater level 
observations are recorded on the attached borehole logs and summarized in Table 3 below.   

Table 3:  Summary of Observed Groundwater Levels 

Borehole 
Number 

Date of 
Completion 

Well Depth 
(m) 

Depth to Groundwater Level 
Below Existing Grade/Elevation (m) 

January 29, 2024 February 4, 2024 

202 January 18, 2024 ~7.2 (~169.6) ~5.9 (~170.8) ~6.0 (~170.8) 

203 January 19, 2024 ~6.9 (~169.4) ~6.5 (~169.8) ~6.2 (~170.2) 

205 January 12, 2024 ~15.4 (~159.9) ~5.3 (~169.9) ~5.6 (~169.7) 

207 January 11, 2024 ~15.5 (~160.6) ~6.1 (~170.0) ~5.1 (~108.4) 

209D January 15, 2024 ~15.2 (~161.7) ~7.9 (~169.0) ~8.0 (~168.9) 

209S January 15, 2024 ~6.9 (~170.0) No Free Water (>170.0) No Free Water (>170.0) 

212 January 5, 2024 ~15.4 (~160.7) ~5.7 (~170.4) ~5.8 (~170.3) 

214D January 4, 2024 ~15.7 (~160.3) ~6.1 (~169.9) ~6.3 (~169.7) 

214S January 4, 2024 ~6.1 (~169.9) ~5.9 (~170.1) ~6.0 (~170.0) 

Seasonal fluctuations in groundwater levels should be anticipated.   

Groundwater conditions are discussed in detail in the hydrogeological study report which was 
issued under separate cover.   
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4. Engineering Discussion and Recommendations 

The site is part of the existing Erin Mills Town Centre located at 5100 Erin Mills Parkway in 
Mississauga, Ontario.  The proposed development, which covers an area of about 12.4 acres, is 
situated at the northwest corner of the Erin Mills Town Centre in the City Mississauga, Ontario.   

EXP understands that the proposed development will comprise of a total of nine (9) residential 
towers (with some commercial space) and a parkland area.  All proposed structures will be 
between 20 and 44 storeys in height.  The development will include three (3) levels of 
underground parking (P3  is assumed to extend up to 10 m below ground surface).  The site is 
currently occupied in part by a single-storey commercial building along with paved surface 
parking and landscape areas. 

The following recommendations are provided for preliminary consideration.  When the 
development plan is finalized, additional boreholes and testing may be required to refine the 
preliminary recommendations provided.   

4.1 Foundation 

Based on the findings in the 14 boreholes, shale bedrock was encountered between El. ~174.1 m 
in Borehole 201 and El. ~165.2 m in Borehole 205 – a bedrock level differential of about 9 m.  
In general, the average bedrock level was found to be around El. 173.5 m in the central part of 
the site, dipping down to El. ~170.2 m in Borehole 214 (towards the southwest) and to 
El. ~165.2 m in Borehole 205 (towards the northeast).   

For the proposed condominium structures with 3 levels of common below grade parking, the 
anticipated lowest basement level (P3) will be set at about 10 m below grade.  The footings are 
therefore expected to be at about 1.5 m below the P3 slab, i.e. ~11.5 m below existing ground 
level ~El. ~164.5 m (assuming existing grade is at El. ~176.0 m).   

At this level, the footings will be well into the shale bedrock except for Borehole 205 which is just 
into the shale bedrock.  The proposed structures may be supported on conventional spread and 
strip footings founded on the sound shale bedrock below any disturbed or weathered zones.  
Based on the rock core information, the footings in the vicinity of Borehole 205 may have to be 
extended to below the weathered/fractured zones to at least El. ~162.5 m to found on sound 
shale.  A factored ULS bearing value of 3750 kPa can be used for the footing design.  The SLS 
bearing value does not apply for foundations founded on sound shale bedrock.  All footing bases 
must be hand cleaned and evaluated by this office at the time of construction.  In the event where 
rubble zones, faults, etc. are encountered in the shale bedrock, the footings would have to be 
lowered to competent rock.   
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During excavation, care is needed to avoid fracturing, loosening or softening the shale at the 
foundation level.  Loose, broken or remolded shale under the foundation, unless removed, may 
cause excessive differential settlements.  Shale bedrock, immediately above the foundation level 
(thickness of about 1 m) should be removed carefully at the latest possible stage before 
concreting and construction to minimize exposure to the weather and to reduce the risk of rock 
slab heave resulting from high horizontal stresses.  Footing bases should be protected by a 
concrete skim coat (~50 mm thick) if concrete placement does not occur on the same day after 
excavation.   

4.2 Foundation General 

Footings which are to be placed at different elevations should be located such that the higher 
footing is set below a line drawn up at 10 horizontal to 7 vertical from the near edge of the lower 
footing.  This concept should also be applied to excavations for new foundations in relation to 
existing footings or underground services. 

 

All footings exposed to seasonal freezing conditions should be protected from frost action by at 
least 1.2 m of soil cover or equivalent insulation for frost protection, depending on the final grade 
requirements.  There is no official rule governing the required founding depth for footings below 
unheated basement floors.  Certainly it will not be greater than the 1.2 m required in Southern 
Ontario for exterior footings.  Unmonitored experience in the last few years indicates that a 
shallower depth ranging from about 0.82 to 0.9 m for interior footings and 0.4 m for wall footings 
has been successful where 2 or more basement levels apply.  Adjacent to air shafts and entrance 
and exit doors, a footing depth of 1.2 m below floor surface level is required or, alternatively, 
insulation protection must be provided.   

The total and differential settlements of well designed and constructed footings placed on sound 
shale bedrock in accordance with the above recommendations are expected to be 12 mm and 
6 mm, respectively.   

7

10
10

7

Lower footing

Service trench

FOOTINGS NEAR SERVICE TRENCHES OR AT DIFFERENT ELEVATIONS
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It should be noted that the recommended bearing capacity has been calculated by EXP from the 
borehole information for the design stage only.  The investigation and comments are necessarily 
ongoing as new information on underground conditions becomes available.  For example, it 
should be appreciated modification to the bearing levels may be required if unforeseen subsoil 
conditions are revealed after the excavation is exposed to full view or if final design decisions 
differ from those assumed in this report.  As stated before, the results of this geotechnical study 
should therefore be regarded as very preliminary at best due to the limited number of boreholes 
drilled to the required depth for the proposed development.   

4.3 Temporary Shoring 

Based on the anticipated building elevations and assumed plans for excavation to extend to the 
property boundaries, site constraints will not allow for an open cut excavation.  Therefore, 
temporary shoring and localized shallow excavations will be required during footing and elevator 
pit installations.   

The shoring should be designed to resist lateral load imposed by the adjacent soils and surcharge 
loadings.  A shoring system comprising soldier pile and lagging, may be considered for the 
proposed development.  A stiffer system, such as caisson walls, should be considered for 
groundwater cut-off purposes as well as to support the existing structures and roadways.   

For a soldier pile and lagging system through the sand layer, the space behind the lagging boards 
must be filled with concrete sand.  The lagging boards should retain all soil while allowing 
groundwater seepage from wet sand seams to drain from behind.  Dewatering of the sand will 
be required if the seepages and significant and caused the sand to wash into the excavation. 

Assuming that the lagging boards will be installed in 1.2 m lifts, the filter fabric should be nailed 
to the excavated face of the lowest lagging and then line the fabric up behind the lagging in a 
continuous sheet.  At the junction of the upper lagging, the spaces should be filled with filter 
fabric so that no soil particles can escape from behind the lagging boards. 

Unshored excavation heights should not exceed 1.2 m in the excavation as per the Occupational 
Health and Safety Act.  However, the side slopes should be flattened where instability is noted.   

The temporary shoring of the soil boundaries for this project should be designed on the basis of 
the state-of-the-art information given in the fourth edition of the Canadian Foundation 
Engineering Manual (CFEM).   

A rectangular pressure distribution as outlined in the CFEM can be used for calculating the earth 
pressures.  If the shoring system does not extend up to the top of the ground, the sloped bank 
should either be treated as a surcharge to the shoring system or alternatively, a higher Ka value, 
reflecting the sloping ground, should be used.   
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The parameters that are considered to be applicable for this project and have been used 
successfully on many other deep excavations in the greater Toronto area, are as follows: 

Earth pressure coefficient 

  = 0.25  (where small movements are permissible) 

  = 0.35  (where utilities, roads, sidewalks must be protected from   
   significant movement, or where vibration from traffic is a factor) 

= 0.40 (where adjacent building footings or movement sensitive services, 
i.e., gas and water mains, are above a line 60 degrees from the 
horizontal extending from the bottom edge of the excavation) 

 Approximate soil unit weight ()    = 22.0 kN/m3 

 Approximate soil unit weight of shale   = 24.5 kN/m3 

 Bond resistance for rock anchors in sound shale  = 400 kPa 

It should be noted that water bearing sand seams exist in the native deposits at this site and as 
such, the tieback holes should be cased to minimize loss of soil during tieback installation. 

The recommended design parameters should be confirmed by load testing a number of anchors 
to 200% design load in accordance with the current edition of the CFEM.  As a minimum for this 
site, at least four (4) anchor load tests should be carried out to verify the capacity of the anchors.  
The design for the production anchors should then be modified based on the test results, where 
necessary.  All remaining anchors must be installed in similar procedures and proof tested to 1.33 
times the design load.   

It is recommended that the contract have a performance specification limiting movement.  A 
maximum of 13 mm is generally acceptable for a street where movement sensitive utilities are 
not nearby.  Otherwise, the engineering departments of the utility companies must be contacted 
to assess what movement is acceptable.  Anchor spacing and elevation, and the timing of the 
excavation and anchoring operations are critical in determining the movements.   

During winter months, the shoring walls should be covered with thermal blankets to prevent frost 
penetration behind the shoring system which may result in unacceptable movements.   

EXP should be retained to review the shoring design, to monitor installation and testing of the 
system, and to monitor the shoring movements during all phases of the excavation.  
Inclinometers should be installed at locations where sensitive buildings or services lie close to the 
excavation.  Careful monitoring is needed in any shored excavation, especially when buildings 
are located in close proximity.  This is necessary not only to anticipate when and if additional 
support is needed, but also to provide data to meet claims from adjacent property owners.  In 
this regard, it is essential that detailed precondition surveys be carried out on adjacent buildings.   
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4.4 Earth Pressure 

The lateral earth pressure acting on basement walls may be calculated from the following 
equation: 

 p = K ( h + q) 

where p = lateral earth pressure in kPa acting at depth h; 

 K = earth pressure coefficient a value of 0.4 is recommended; 

  = unit weight of retained soil, a value of 22 kN/m3 is recommended 

 h = depth to point of interest in m; and 

 q = equivalent value of any surcharge on the ground surface in kPa. 

The above expression assumes that the perimeter drainage system is effective to prevent 
hydrostatic pressure build-up behind the perimeter walls.   

If water is retained such as in the case of tanking the underground structure, submerged unit 
weight can be used for the retained soil below the groundwater table and full hydrostatic 
pressure should be added.  The lateral earth pressures acting on basement walls may be 
calculated from the following expression: 

 p = K( h1 + ’ h2+ q) + w h2 

where p = lateral earth pressure in kPa acting at depth h; 

 K = earth pressure coefficient a value of 0.4 is recommended; 

  = unit weight of retained soil, a value of 22 kN/m3 may be assumed 

 h1 = depth in meters above the water table 

 ’ = effective unit weight of soil, a value of 12 kN/m3 may be assumed 

 w = unit weight of water (10 kN/m3) 

 h2 = depth in metres below the water table; and 

 q = equivalent value of surcharge on the ground surface in kPa 

The basement walls should be designed to resist hydrostatic pressure imposed by the recorded 
groundwater level.  All basement walls must be waterproofed up to 1 m below the final exterior 
grade or at grade as per manufacturer’s recommendations. 
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4.5 Excavation and Groundwater Control 

Excavation for the proposed structure with 4 basement levels can be carried out utilizing 
conventional hydraulic type backhoe and must be carried out in accordance with the latest 
edition of the Occupational Health and Safety Act (OHSA).  The soil encountered at this site can 
be classified as follows: 

• Fill        Type 3 

• Silt        Type 3 

• Sandy Silt to Silty Sand (above groundwater table or dewatered) Type 3 

• Sandy Silt to Silty Sand (below groundwater table)   Type 4 

• Silt Till        Type 2 

• Shale Bedrock        Type 1 

Excavation into shale bedrock is expected to be carried out by heavy dozers and backhoes 
equipped with ripping teeth.  Because of the presence of hard limestone layers within the shale 
bedrock, rock breaking equipment will likely be required for removal in some areas.  The 
trimming of excavation faces is generally carried out using a backhoe equipped with ripping teeth 
and/or vibrating breaker point.  In mass excavation, it is possible to lift limestone slabs at joints 
and cracked edges and continue on with ripping and digging.   

It should be noted that cobbles and boulders exist in glacial till deposits and their presence could 
influence the progress of excavation.  Consequently, provisions should be made in the contract 
documents to cover any delays caused by boulder obstructions.   

Some seepage of free water perched in the fill or from the more pervious seams within the native 
soil should be anticipated during construction.  It should be possible to control and remove any 
such seepage by pumping from temporary sumps and ditches.  Where water bearing sand seams 
are encountered on the side slopes, the area should be covered with filter fabric and a layer of 
riprap size rocks to allow drainage and to minimize surface erosion.  The extent and requirements 
would have to be evaluated during the excavation.   

4.6 Floor Slab and Permanent Drainage 

Preliminary project information indicates that the P3 basement floor slab will be set at about 
10 m below grade, i.e. El. ~166.0 m assuming the existing grade is at El. 176.0 m.  At this level, 
the P3 slab is expected to be set in shale bedrock except for Borehole 205 which will be set in the 
very dense silt till.  For slab-on-grade construction on shale bedrock, all disturbed or broken rock 
should be removed from the underfloor area.  The silt till should be proof-rolled and any soft 
area identified should be sub-excavated.  Any over excavated areas should be brought up to 
design grades using approved materials described in the “Backfill Considerations” section of this 
report.   
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A 200 mm layer of 19 mm clear crushed stone should be placed between the prepared subgrade 
and the floor slab to serve as a moisture barrier.  

The conventional method in handling permanent drainage for the proposed structure with 
3 levels of basement is to install a network of perimeter and underfloor drainage systems to 
collect groundwater in a sump and discharged into the City system.  Recently the City is reviewing 
each discharge application using a more stringent guideline on the groundwater quality and 
quantity.  The hydrogeological study will address the groundwater issues for this site.   

If there is capacity in the City sewer, the groundwater quality meets the City of Mississauga 
stormwater guidelines and is allowed to discharge into the City system, the groundwater can be 
collected in a sump before being discharged.  Since the excavation will probably come up to the 
boundary limits, commercially available wall drains, such as SITEDRAIN HQ240 by American Wick 
Drain or equivalent, will be required.  The drains should extend continuously and from about 
1.0 m below ground level to the base of the excavation.  Prior to placing the wall drains, a Terrafix 
600R or equivalent filter fabric should be nailed to the shoring wall to minimize the risk of 
plugging the wall drains.   

A suggested perimeter drainage system against shoring is shown on the enclosed Drawing No. 18: 
Suggested Exterior Drainage Against Shoring System.  Full coverage of the basement walls is 
recommended.    

A solid pipe should be installed to within 1 m of the exterior wall to collect seepage from the wall 
drains.  Underfloor drains and perimeter drains should not be connected into the same collector 
pipe.  See Drawing Nos. 18 and 19 for a recommended perimeter and underfloor drainage 
systems, respectively.  Further comments can be provided once design plans are finalized.   

Shale bedrock can deteriorate and swell if it is submerged in water.  As such, in order to minimize 
the risk of water accumulation under the slab, underfloor drainage pipes are recommended.  As 
a minimum, a row of weeping tile should be placed within all utility trenches to remove any water 
seepages present in the bedrock.  Depending on the spacing of the utility trenches, additional 
rows may be required.  This can be evaluated once the foundation and mechanical pipe layouts 
are available.  Since the underfloor drains will be installed in shale bedrock, clear stone or HPB 
may be used as backfill in the trenches.  A minimum drain slope should suffice since the water 
can develop its own gradient within the drainage line.  All underfloor drains should be connected 
to the interior sumps for removal off site.   

The weeping tile should be connected into the storm sump for removal off site.  The layout and 
details of the underfloor drainage system should be reviewed by this office prior to construction.   
  



EXP Services Inc.  

GTR-00257769-H0 
March 2024 

14 

 

 

 
 

To minimize the risk of groundwater penetrating through the concrete, considerations can be 
given to waterproofing the walls in addition to the use of drainage boards.  Around the perimeter 
of the building the ground surface should be sloped on a positive grade away from the structure 
to promote surface water run-off and reduce groundwater infiltration adjacent to the 
foundations.   

The raft foundation option will have to be utilized if foundation drainage into the City’s sewer 
system is not allowed.  In this case, the basement needs to be designed as a watertight structure.  
For raft foundation, underfloor weeping tiles should not be installed under the raft slab and 
perimeter wall drains will not be required.  If underground services are to be located above the 
raft, a layer of clear stone can be used on top of the raft foundation and a slab on grade placed 
over this clear stone layer.  The foundation walls and the raft should be designed to resist full 
hydrostatic pressures and uplift based on the design groundwater level as determined in the 
Hydrogeological Study report.   

4.7 Backfill Considerations 

Given that the floor slab will be within the shale bedrock, 19 mm clear limestone can be used for 
backfilling under the floor slab.   

If Granular B is used, it should be placed in maximum lift thickness of 200 mm in the loose state.  
Each lift should be compacted to at least 95% standard Proctor maximum dry density before 
subsequent lifts are placed.  The degree of compaction achieved in the field should be checked 
by in-place density tests.  19 mm clear limestone do not require compaction.   

4.8 Earthquake Considerations 

The recommendations for the geotechnical aspects to determine the earthquake loading for 
design using the OBC 2012 (R2019) are presented below.   

4.8.1 Subsoil Conditions 

The subsoil and groundwater information at this site have been examined in relation to 
Section 4.1.8.4 of the OBC 2012 (R2019).  The subsoils generally consist of fill, silt, sandy silt to 
silty sand, silt till and shale bedrock.  The foundation of the proposed structures with 3 levels of 
underground parking will be supported on sound shale bedrock.   

4.8.2 Depth of Boreholes 

Table 4.1.8.4.A. Site Classification for Seismic Site Response in OBC 2012 (R2019) indicated that 
to determine the site classification, the average properties in the top 30 m (below the lowest 
basement level) are to be used.  The boreholes advanced at this site terminated at depths of 
about 15.3 to 15.9 m below existing grade.  Therefore, the site classification recommendation 
would be based on the available information as well as our interpretation of conditions below 
the boreholes based on our knowledge of the soil conditions in the area. 
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4.8.3 Site Classification 

Based on the above assumptions and currently available information, the Site Class for the 
proposed structure with 4 levels of underground parking is “B” as per Table 4.1.8.4.A, Site 
Classification for Seismic Site Response, OBC 2012 (R2019).   

4.9 Subsurface Concrete Structures 

Two (2) native soil samples were analyzed for pH and sulphate concentrations and the test results 
are summarized in Table 4 below:   

Table 4:  Summary of pH and Sulphate Test Results 

Sample Identification Sample Location pH Sulphate (μg/g) 

BH202  SS2 (5614359) Borehole 202 – 0.8 to 1.0 m 7.45 13 

BH205  SS6 (5614371) Borehole 205 – 4.6 to 5.2 m 7.50 49 

The sulphate content of the sample analyzed indicates a negligible degree of sulphate attack on 
buried concrete structures.  The Certificate of Analysis is included in Appendix B.  

For information regarding the selection of cement type for subsurface concrete structures, 
reference is made to CSA Standard CAN 3-A23.   
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5. General Comments 

The information presented in this report is based on a limited investigation designed to provide 
information to support an overall assessment of the current geotechnical conditions of the 
subject property.  The conclusions presented in this report reflect site conditions existing at the 
time of the investigation.   

The comments given in this report are intended only for the guidance of design engineers.  The 
number of boreholes required to determine the localized underground conditions between 
boreholes affecting construction costs, techniques, sequencing, equipment, scheduling, etc. 
could be greater than has been carried out for design purposes.  Contractors bidding on or 
undertaking the works should, in this light, decide on their own investigations as well as their 
own interpretations of the factual borehole results so that they may draw their own conclusions 
as to how the subsurface conditions may affect them. 

The information contained in this report in no way reflects on the environmental aspects of the 
soils, which has not been addressed in this report, since this is beyond our terms of reference.  
More specific information with respect to the conditions between samples or the lateral and 
vertical extent of materials may become apparent during excavation operations.  The 
interpretation of the borehole information must, therefore, be validated during excavation 
operations.  Consequently, during the future development of the property, conditions not 
observed during this investigation may become apparent; should this occur, EXP should be 
contacted to assess the situation and additional testing and reporting may be required.  EXP has 
qualified personnel to provide assistance in regard to future geotechnical issues related to this 
property. 

EXP Services Inc. should be retained for a general review of the final design and specifications to 
verify that this report has been properly interpreted and implemented.  If not accorded the 
privilege of making this review, EXP Services Inc. will assume no responsibility for interpretation 
of the recommendations in the report. 

We trust this report is satisfactory for your purposes.  Should you have any questions or 
comments, please do not hesitate to contact this office. 

Yours truly, 

EXP Services Inc.  

Kevin W. Y. Leung, M. Sc., P. Eng. 
Senior Engineer, Geotechnical Division 

Stephen S. M. Cheng, P. Eng. 
Discipline Manager, Geotechnical Division 
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1BOREHOLE LOCATION PLAN
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m

1. THE BOUNDARIES AND SOIL TYPE HAVE BEEN ESTABLISHED ONLY AT THE BOREHOLE LOCATIONS. BETWEEN BOREHOLES
BOUNDARIES ARE ASSUMED AND MAY BE SUBJECT TO CONSIDERABLE ERROR.

2. SOIL SAMPLES WILL BE RETAINED IN STORAGE FOR 3 MONTHS AND THEN DESTROYED UNLESS THE CLIENT ADVISES OTHERWISE.

3. TOPSOIL QUANTITIES AND/OR VOLUME OF UNSUITABLE FILL SHOULD NOT BE ESTABLISHED FROM THE INFORMATION PROVIDED
AT THE BOREHOLE LOCATIONS.

4. BOREHOLE ELEVATION SHOULD NOT BE USED TO DESIGN BUILDING(S), OR FLOOR SLAB(S), OR PARKING LOT(S) GRADES.

5. THE DRAWING IS TO BE READ WITH SUBJECT REPORT, PROJECT NUMBER AS SHOWN BELOW.

6. SEE REPORT TEXT FOR SITE DATUM.

7. BOREHOLE LOCATIONS ARE APPROXIMATE.

8. DIMENSIONS SHOWN ON THIS DRAWING ARE IN METRIC UNITS, UNLESS OTHERWISE NOTED.

LEGEND:

BOREHOLE (EXP, 2020)

BOREHOLE (EXP, 2022)

BOREHOLE (EXP, 2024)



Notes On Sample Descriptions Drawing 1A
1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil 

classification system.  This system follows the standard proposed by the International Society for Soil 
Mechanics and Foundation Engineering.  Laboratory grain size analyses provided by EXP Services Inc. 
also follow the same system.  Different classification systems may be used by others; one such system is 
the Unified Soil Classification.  Please note that, with the exception of those samples where a grain size 
analysis has been made, all samples are classified visually.  Visual classification is not sufficiently accurate 
to provide exact grain sizing or precise differentiation between size classification systems.

ISSMFE SOIL CLASSIFICATION
CLAY SILT SAND GRAVEL COBBLES BOULDERS

FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE

0.002 0.006 0.02 0.06 0.2 0.6 2.0 6.0 20 60 200

EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

CLAY (PLASTIC) TO FINE MEDIUM CRS. FINE COARSE
SILT (NONPLASTIC) SAND GRAVEL

UNIFIED SOIL CLASSIFICATION

2. Fill:  Where fill is designated on the borehole log it is defined as indicated by the sample recovered during 
the boring process.  The reader is cautioned that fills are heterogeneous in nature and variable in density or 
degree of compaction.  The borehole description may therefore not be applicable as a general description 
of site fill materials.  All fills should be expected to contain obstruction such as wood, large concrete pieces 
or subsurface basements, floors, tanks, etc.; none of these may have been encountered in the boreholes.  
Since boreholes cannot accurately define the contents of the fill, test pits are recommended to provide 
supplementary information.  Despite the use of test pits, the heterogeneous nature of fill will leave some 
ambiguity as to the exact composition of the fill.  Most fills contain pockets, seams, or layers of organically 
contaminated soil.  This organic material can result in the generation of methane gas and/or significant 
ongoing and future settlements.  Fill at this site may have been monitored for the presence of methane gas 
and, if so, the results are given on the borehole logs.  The monitoring process does not indicate the volume 
of gas that can be potentially generated nor does it pinpoint the source of the gas.  These readings are to 
advise of the presence of gas only, and a detailed study is recommended for sites where any explosive 
gas/methane is detected.  Some fill material may be contaminated by toxic/hazardous waste that renders it 
unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on this site 
has not been tested for contaminants that may be considered toxic or hazardous.  This testing and a 
potential hazard study can be undertaken if requested.  In most residential/commercial areas undergoing 
reconstruction, buried oil tanks are common and are generally not detected in a conventional geotechnical 
site investigation.

3. Till:  The term till on the borehole logs indicates that the material originates from a geological process 
associated with glaciation.  Because of this geological process the till must be considered heterogeneous in 
composition and as such may contain pockets and/or seams of material such as sand, gravel, silt or clay.  
Till often contains cobbles (60 to 200 mm) or boulders (over 200 mm).  Contractors may therefore 
encounter cobbles and boulders during excavation, even if they are not indicated by the borings.  It should 
be appreciated that normal sampling equipment cannot differentiate the size or type of any obstruction.  
Because of the horizontal and vertical variability of till, the sample description may be applicable to a very 
limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering programs 
in till materials.



Explanatory Sheet To Core Log

Column No. Description

1 Elevation of Geotechnical Boundary

2 Depth of Geotechnical Boundary in Borehole

3 Geological Symbol for Rock or Soil Material

4 General Description of Geotechnical Unit: Quantitative description including rock type (s), percentage of rock 
types, frequency and sizes of interbeds, colour, texture, weathering, strength and general joint spacing

5-11 Joint (Discontinuity) Characteristics

5 Number of Joints in Set: A rock mass can be intersected by a number of joint sets of varying orientations

6 Joint Type: B = Bedding Joint F = Fault

C = Cross Joint S = Shear Plane

7 Orientation: Only variations in dip can be identified in core; dip direction is obtained from field mapping or 
orientated core

F = Flat = 0  -  20o

D = Dipping = 20  -  50o

V = Vertical = 50  - 90o

8 Joint Spacing: This is an approximate measure of spacing between joints in specific joint sets
VW = Very Wide  = >3 m
W  = Wide   = 1 to 3 m
M = Moderate  = 30 cm to 1 m
C  = Close  = 5 to 30 cm
VC  = Very Close  = <5 cm

9 Roughness
RU = Rough Undulating
RP = Rough Planar
SU = Smooth Undulating
SP = Smooth Planar
LU = Slickensided Undulating
LP = Slickensided Planar

10 Filling:
T = Tight, hard, non softening
O = Oxidation, surface staining only
SA = Slightly altered; clay free
S = Sandy particles; clay free
Si = Sandy and silty’ minor clay
NC = Non softening clays (<5 mm)
SO = Softening clays (<5 mm)
SC = Swelling clay fillings (<5 mm)

Approximate r
25o  - 35o

25o  - 30o

25o  - 30o

25o  - 35o

20o  - 25o

16o  - 24o

12o  - 16o

6o  - 12o

11 Aperture: Estimated size of joint opening

12 Degree of Weathering of Rock Material
Unweathered

Slightly weathered

Moderately 
weathered

Highly weathered

Completely 
weathered

= no signs of discolouration or oxidation

= partial discolouration; fractures (joints) typically oxidized

= total discolouration

= total discolouration; typically friable & pitted

= resembles soil; rock structure usually preserved



Explanatory Sheet To Core Log

Column No. Description

13 Strength of Rock Material Approx.Uniaxial Compressive 
Strength

Very High strength

High strength

Medium strength

Low strength

Very low strength

= specimen can only be chipped by 
geological hammer

= specimen requires a number of blows to 
fracture it: cannot be scrapped with a 
pocket knife

 = specimen can be fractured by a single 
blow of geological hammer; can be 
scrapped with pocket knife, not peeled

= shallow indentations made with a firm 
blow of geological hammer; can be 
peeled by pocket knife with difficulty

= crumbles under firm blow with point of 
geological hammer; can be peeled by 
pocket knife

>200 MPa

50 – 200 MPa

15 – 50 MPa

4 – 15 MPa

1 – 4 MPa

14 Fracture Frequency: Number of natural joints occurring over a metre length of core.  All natural joints are counted 
irrespective of the number of joint sets.

Fracture Frequency
<0.3/m

0.3 – 1/m

1 – 3/m

3 – 20/m

>20/m

Joint Spacing
= Very wide = 3 m

= Wide = 1 – 3 m

= Moderate = 30 cm – 1 m

= Close = 5 – 30 cm

= Very Close = <5 cm

15 Run Number: Drill run number

16 Core Recovery: Core recovery is the total length of core pieces, irrespective of their individual lengths, obtained in 
a core run and expressed as a percentage of the length of that core run.

17 Rock Quality Designation (RQD): The total length of those pieces of sound core which are 10 cm or greater in 
length in a core run expressed as a percentage of the total length of that core run.  Sound pieces of rack are those 
pieces separated by natural breaks and not machine breaks or subsequent artificial breaks.

  RQD Rock Mass Classification (After Deere)
0 - 25% very poor
25 – 50% poor
50 – 75% fair
75 – 90% good
90 – 100% excellent

18 Water Recovery: The estimated water returning out of the casing

19 Water Colour: The colour of the water returning out of the casing



~115 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~176.3

~175.8

~174.1

~173.8

~161.4

January 19 - 22, 2024
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Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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Sheet No.Geotechnical Investigation

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~7.2 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (14%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.1 m, 4.4 m,
4.5 m, 6.3 m and 6.5 m.

Clay (2%) layers, heavily weathered, very low
strength were noted at ~5.5 m, 5.9 m and 6.4
m.

Rubble layers, heavily weathered, very low
strength were noted at ~5.1m (50 mm) and 6.3
m (40 mm).
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~7.2 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (14%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.1 m, 4.4 m,
4.5 m, 6.3 m and 6.5 m.

Clay (2%) layers, heavily weathered, very low
strength were noted at ~5.5 m, 5.9 m and 6.4
m.

Rubble layers, heavily weathered, very low
strength were noted at ~5.1m (50 mm) and 6.3
m (40 mm).

End of Borehole at 15.4 m
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22.0
~140 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - trace sand, some clay,
reddish brown, very dense

- trace shale fragments
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~176.2
~176.1

~174.2

~173.7

~161.3

January 17 - 18, 2024
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Date Drilled:
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January 29, 2024
February 4, 2024

~5.9
~6.0

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.5 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.0 m and between
moderately weathered and unweathered
below.

Limestone (9%) fine grained, grey, medium
strength, unweathered

Siltstone (13%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.3 m
and 8.0 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.0 m and between
moderately weathered and unweathered
below.

Limestone (9%) fine grained, grey, medium
strength, unweathered

Siltstone (13%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.3 m
and 8.0 m.

End of Borehole at 15.5 m
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~140 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.7

~175.3

~172.9

~160.7

January 17 - 19, 2024
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Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (19%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~5.1 m, 5.2 m,
5.4 m, 6.4 m, 6.8 m, 7.0 m, 7.2 m, 8.4 m, 11.6
m and 13.4 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (19%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~5.1 m, 5.2 m,
5.4 m, 6.4 m, 6.8 m, 7.0 m, 7.2 m, 8.4 m, 11.6
m and 13.4 m.

End of Borehole at 15.7 m

CLIENT CORE BARREL SHEET
S

Y
M

B
O

L

N
O

. O
F

 S
E

T
S

A
P

E
R

T
U

R
E

(m
m

)

DRAWING NUMBER
5100 Erin Mills Parkway, Mississauga, Ontario

R
O

U
G

H
N

E
S

S

E
L

E
V

A
T

IO
N

 (
m

)

161312

LOGGED BYCOMPLETEDDATE STARTED

4

S
P

A
C

IN
G

W
A

T
E

R
R

E
C

O
V

E
R

Y
 (

%
)

Geodetic

3

D
E

P
T

H
 (

m
)

2

R
Q

D

8

Davis Drilling

F
IL

L
IN

G

DATUMELEVATION (m)

10

LOCATION

1

PROJECT NUMBER

5

JOINT CHARACTERISTICS

O
R

IE
N

T
A

T
IO

N

ORIENTATION
Vertical GTR-00257769-H0

4AD. Panchal01/19/2301/19/23

The Muzzo Group of COmpanies HQ 2 of 2

PROJECT

W
A

T
E

R
 C

O
L

O
U

R

Geotechnical Investigation

7 17 1814 15

DRILL TYPEDRILLER

R
E

C
O

V
E

R
Y

 (
%

)

9

S
T

R
E

N
G

T
H

GENERAL DESCRIPTION

11

CME 75 - Truck

196

W
E

A
T

H
E

R
IN

G

R
U

N
 N

U
M

B
E

R

F
R

A
C

T
U

R
E

F
R

E
Q

U
E

N
C

Y

176.3

11

12

13

14

15

16

17

18

JO
IN

T
 T

Y
P

E

ROCK CORE LOG BH 203
E

X
P

_R
O

C
K

C
O

R
E

  2
57

76
9H

_R
O

C
K

_L
O

G
S

.G
P

J 
 C

O
R

E
_L

O
G

.G
D

T
  3

/2
0/

24



~140 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments
 Coring Commenced

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.8
~175.5

~173.2

~160.8

January 19 - 22, 2024
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Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.9 and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (22%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~ 3.5 m, 3.9
m, 4.3 m, 4.8 m, 5.1 m, 6.5 m, 7.0 m, 9.6 m
and 10.5 m.

A Rubble layers, heavily weathered, low
strength was noted at ~10.1 m (110 mm).
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.9 and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (22%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~ 3.5 m, 3.9
m, 4.3 m, 4.8 m, 5.1 m, 6.5 m, 7.0 m, 9.6 m
and 10.5 m.

A Rubble layers, heavily weathered, low
strength was noted at ~10.1 m (110 mm).

End of Borehole at 15.7 m
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~70 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand, dark
brown to reddish brown, moist

 SILT  - some sand, trace clay, trace
gravel, brown, moist, dense to very
dense

- becoming more sandy, grey & wet
below ~5.5 m depth

 SILT TILL  - some clay, trace sand,
reddish brown, very dense

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~174.9

~173.3

~166.8

~165.2

~164.5

~159.8

January 12, 2024
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~5.3
~5.6

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (62%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~11.7 m and between
moderately weathered and unweathered
below.

Limestone (11%) fine grained, grey, medium
strength, unweathered

Siltstone (26%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~ 11.0 m, 11.6
m, 12.5 m, 13.4 m and 14.2 m.

A Clay (1%) layer, heavily weathered, very low
strength was noted at ~13.5 m.

A Rubble layer, heavily weathered, low
strength was noted at ~10.8 m (80 mm).

End of Borehole at 15.4 m
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~90 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SANDY SILT to SILTY SAND  -
some sand pockets, trace clay, trace
gravel, brown, moist, compact
 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole
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January 11, 2024
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GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.6 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (86%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.5 m and between
moderately weathered and unweathered
below.

Limestone (4%) fine grained, grey, medium
strength, unweathered

Siltstone (8%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.0 m, 6.2 m,
6.5 m, 6.9 m, 7.2 m, 7.4 m, 8.2 m, 10.1 m and
12.1 m.

Rubble layers, heavily weathered, very low
strength were noted at ~9.9 m (80 mm) and
10.3 m (160 mm).
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (86%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.5 m and between
moderately weathered and unweathered
below.

Limestone (4%) fine grained, grey, medium
strength, unweathered

Siltstone (8%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.0 m, 6.2 m,
6.5 m, 6.9 m, 7.2 m, 7.4 m, 8.2 m, 10.1 m and
12.1 m.

Rubble layers, heavily weathered, very low
strength were noted at ~9.9 m (80 mm) and
10.3 m (160 mm).

End of Borehole at 15.6 m
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21.4
~200 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments
 Coring Commenced

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.1

~173.1

~160.6

January 10 - 11, 2024
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Geodetic
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Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture
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% Strain at Failure

Penetrometer

Location:

Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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~6.1
~7.4

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.5 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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See Borehole Log for Details

 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (73%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~3.4 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (24%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.5 m, 4.8 m,
5.0 m, 5.3 m, 5.6 m, 6.8 m, 9.2 m, 12.4 m,
13.4 m and 14.8 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (73%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~3.4 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (24%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.5 m, 4.8 m,
5.0 m, 5.3 m, 5.6 m, 6.8 m, 9.2 m, 12.4 m,
13.4 m and 14.8 m.

End of Borehole at 15.5 m
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22.0

~100 mm  PEBBLE  over
~125 mm  TOPSOIL 
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~176.3

~175.4

~173.3

~160.8

January 10, 2024
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Combustible Vapour Reading (ppm)

ELEV.
m

176.52 10 20 30

Soil Description

Natural
Unit

Weight
kN/m3

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

100

kPaShear Strength
20 40 60 80

200

25 50 75
SPT (N Value)

D
ep

th
 (

m
)

S
am

pl
e

G
ro

un
dw

at
er

S
oi

l/R
oc

k
S

ym
bo

l

Drawing No.

of

Log of Borehole  208

Water
Level
(m)

Hole Open
to (m)

9

Sheet No.Geotechnical Investigation

GTR-00257769-H0
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Brampton

Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.1 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (9%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.4 m, 4.7 m,
6.4 m, 7.1 m, 8.4 m, 10.8 m and 14.6 m.

A Clay (1%) layer, heavily weathered, very low
strength was noted at ~15.7 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.1 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (9%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.4 m, 4.7 m,
6.4 m, 7.1 m, 8.4 m, 10.8 m and 14.6 m.

A Clay (1%) layer, heavily weathered, very low
strength was noted at ~15.7 m.

End of Borehole at 15.7 m
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21.6

21.8

~115 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments
 Coring Commenced

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~176.3

~175.9

~173.8

~161.6

January 15, 2024
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Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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January 29, 2024
February 4, 2024

~7.9
~8.0

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.3 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (98%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.4 m and between
moderately weathered and unweathered
below.

Limestone (1%) fine grained, grey, medium
strength, unweathered

Siltstone (1%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.5 m,
4.2 m, 6.2 m and 6.7 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (98%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.4 m and between
moderately weathered and unweathered
below.

Limestone (1%) fine grained, grey, medium
strength, unweathered

Siltstone (1%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.5 m,
4.2 m, 6.2 m and 6.7 m.

End of Borehole at 15.3 m
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 See Log of Borehole 209D
 for Details

 End of Borehole
~170.8

January 15, 2024
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Sheet No.Geotechnical Investigation

January 29, 2024
February 4, 2024

No Free Water
No Free Water

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~6.1 m depth by conventional soil sampling methods using

a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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21.4
~150 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~176.0

~173.6

~161.0

January 8 - 9, 2024
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Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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Sheet No.Geotechnical Investigation

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (7%) fine grained, grey, medium
strength, unweathered

Siltstone (15%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m and
13.5 m.
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CME 55 - Track
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (7%) fine grained, grey, medium
strength, unweathered

Siltstone (15%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m and
13.5 m.

End of Borehole at 15.7 m
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21.4
~150 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.9

~173.7

~161.5

January 8, 2024
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Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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See Borehole Log for Details

 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.8 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (7%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m, 4.2 m
and 6.9 m.
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CME 55 - Track
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.8 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (7%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m, 4.2 m
and 6.9 m.

End of Borehole at 15.4 m
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20.5
~125 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~175.1

~172.1

~171.5

~160.7

January 5, 2024
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~5.7
~5.8

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (71%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.7 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (25%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.6 m, 7.1 m,
7.6 m, 9.1 m and 10.2 m.

A Clay (1%) layers, heavily weathered, very
low strength were noted at ~5.4 m, 6.6 m and
6.8 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (71%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.7 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (25%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.6 m, 7.1 m,
7.6 m, 9.1 m and 10.2 m.

A Clay (1%) layers, heavily weathered, very
low strength were noted at ~5.4 m, 6.6 m and
6.8 m.

End of Borehole at 15.4 m
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21.8

22.5

~150 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, compact to very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.4

~171.4

~160.9

January 4 - 5, 2024
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Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.3 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.6 and between
moderately weathered and unweathered
below.

Limestone (2%) fine grained, grey, medium
strength, unweathered

Siltstone (20%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

A Vertical fracture was noted at ~5.3 m.

Clay (1%) layers, heavily weathered, very low
strength were noted at ~5.8 m, 5.9 m and 7.0
m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.6 and between
moderately weathered and unweathered
below.

Limestone (2%) fine grained, grey, medium
strength, unweathered

Siltstone (20%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

A Vertical fracture was noted at ~5.3 m.

Clay (1%) layers, heavily weathered, very low
strength were noted at ~5.8 m, 5.9 m and 7.0
m.

End of Borehole at 15.3 m
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21.7
~100 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, compact to very dense

- trace shale fragments below ~3.5 m
depth

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~174.9

~170.2
~169.9

~160.1

January 4, 2024
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~6.1
~6.3

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.9 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (91%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~6.6 and between
moderately weathered and unweathered
below.

Limestone (1%) fine grained, grey, medium
strength, unweathered

Siltstone (8%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
close intervals.
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 QUEENSTON FORMATION  

Shale with interbedded siltstone, and clay
layers.

Shale (91%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~6.6 and between
moderately weathered and unweathered
below.

Limestone (1%) fine grained, grey, medium
strength, unweathered

Siltstone (8%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
close intervals.

End of Borehole at 15.9 m
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 See Log of Borehole 214D
 for Details

 End of Borehole
~169.9

January 4, 2024
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Sheet No.Geotechnical Investigation

January 29, 2024
February 4, 2024

~5.9
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Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~6.1 m depth by conventional soil sampling methods using

a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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Project:  BRM-00257769-H0 Drawing No. 18 

 
 
 
 
 
 
 
                                                                          Fabric Flap 
 
 
 
                                                                          Wood Lagging 
 
                                                                          Fabric Filter 
 
 
                                                                          Plastic Core 
 
 
 
 
                                                                          Concrete 
 
 
 
                                                                         Floor Slab                              Underfloor drainage detail 
                                                                                                                         as per report 
 
 

 
                                              Sealant                       Solid discharge pipe outletting into a 
                                                                                 solid pipe leading to a sump 
 
 
 
                                                                                   Note:   1) Drainage core and cloth to be SITEDRAIN 
                                                                                          HQ240 by American Wick Drain or equivalent. 

                                                                                               2) Installation instructions as per  
                                                                                           manufacturers specification. 

                                                                                       3) To be full width unless otherwise 
                                                                                                    recommended by the engineer. 

                                                                                       4) Final detail must be approved 
                                                                                                    before system is considered acceptable. 

                                                                                                5) SITEDRAIN HQ240 should be kept a minimum 
                                                                                                    of 1.2 m below exterior finished grade. 

 
 
 

SUGGESTED EXTERIOR DRAINAGE AGAINST 
SHORING SYSTEM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lagging/Contiguous Caisson Wall 



 

Project:  BRM-00257769-H0 Drawing No. 19 

 
 
 
                                                                                                                              Floor Slab (6) 
 
       Exterior Grade (9) 
 
                                                                                                                   
                                                                                                         
  Impermeable Seal ((5)                                                                              Basement Wall (8)                      
 
                                                                                                                                                              
 
 On Site Material If Approved                                                                   Free Draining Backfill (4) 
 
 
                                                 
                                                                                                                  Slab on Grade(10)                                   Moisture Barrier (7) 
  
 C.S.A. fine Concrete Aggregate (3) 
 
 
                       Pea Gravel                                                                                                                                                      BBlinding (13)  
 
                                       Drainage Tile (1) 
                                                                                                                                                                                          Concrete Sand (2) 
                                                                                     Exterior Footing 
                                                                                                                                                                             Drainage Tile (1, 11) 

Notes 

1. Drainage tile to consist of 100 mm (4”) diameter weeping tile or equivalent perforated 
pipe leading to a positive sump or outlet.   

2. Concrete sand - 150 mm (6”) top and side of drain.  If drain is not on footing, place 100 
mm (4 inches) of pea gravel below drain.  20 mm (3/4”) clear stone is an alternative 
provided it is surrounded by an approved filter fabric (Terrafix 600R or equivalent). 

3. C.S.A. fine concrete aggregate to act as filter material.  Minimum 300 mm (12”) top and 
side of tile drain.  This may be replaced by an approved filter fabric as indicated in (2). 

4. Free Draining backfill - OPSS Granular B or equivalent compacted to the specified 
density. Do not use heavy compaction equipment within 450 mm (18”) of the wall.  Use 
hand controlled light compaction equipment within 1.8 m (6’) of wall. 

5. Impermeable backfill seal - compacted clay, clayey silt or equivalent.  If original soil is 
free-draining, seal may be omitted. 

6. Do not backfill until wall is supported by basement and floor slabs or adequate bracing. 

7. Moisture barrier to be at least 200 mm (8”) of compacted clear 20 mm (3/4”) stone.   

8. Basement wall to be damp-proofed or waterproofed as per report. 

9. Exterior grade to slope away from building. 

10. Slab on grade should not be structurally connected to the wall or footing. 

11. Underfloor drain invert to be at least 300 mm(12”) below underside of floor slab.  
Drainage tile placed in parallel rows 6 to 8 m (20 to 25’) centres one way.  Place drain 
below subgrade with 150 mm(6”) of concrete sand on top and sides.   

12. Do not connect the underfloor drains to perimeter drains. 

13. If the 20 mm (3/4”) stone requires surface blinding, use 6 mm (1/4”) clear stone chips. 

 

DRAINAGE AND BACKFILL RECOMMENDATIONS 
(not to scale) 
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Grain Size Analysis Results 



exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 438426-2 Report No.: 1 Date Reported: 18-Jan-24

Project No.: gtr-00257769-h0 c300  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0422 77.7
Gravel (> 4.75mm): 22.4 100.0 0.0312 66.0
Sand (> 75mm, < 4.75mm): 6.5 19 100.0 0.0205 54.5
Silt (> 2mm), < 75mm): 78.8 16 100.0 0.0125 40.0
Clay (< 2mm): 14.7 13.2 100.0 0.0090 33.4

100.0 12.5 100.0 0.0065 27.6
Sample Information 9.5 100.0 0.0033 19.1
Location: BH 212 6.7 100.0 0.0014 12.7
Sample Method: SS 4.75 100.0
Sample No.: 4 2 100.0
Depth: 2.3 - 2.8 m 0.85 99.6
Sample Description: Silt, some Clay, trace Sand; Reddish Brown 0.425 98.6
Sampled By: D. P. 0.25 97.6
Sampling Date: 1/4/2024 0.18 97.0
Date Received: 1/5/2024 0.15 96.4
Client Sample ID: 0.075 93.5
Comments: 0.053 89.0

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 18-Jan-24

Arcadio Petrola, Lab Supervisor

Total:

Supplemental Geotechnical Investigation (Lab Testing 

and Reporting)
% Passing % Passing
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exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 438441-2 Report No.: 2 Date Reported: 18-Jan-24

Project No.: gtr-00257769-h0 c300  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0441 69.0
Gravel (> 4.75mm): 22.4 100.0 0.0326 53.7
Sand (> 75mm, < 4.75mm): 12.7 19 100.0 0.0217 39.4
Silt (> 2mm), < 75mm): 80.0 16 100.0 0.0130 27.0
Clay (< 2mm): 7.3 13.2 100.0 0.0094 20.6

100.0 12.5 100.0 0.0067 15.9
Sample Information 9.5 100.0 0.0033 10.8
Location: BH 214 6.7 100.0 0.0014 5.7
Sample Method: SS 4.75 100.0
Sample No.: 7 2 100.0
Depth: 4.6 - 5.0 m 0.85 97.1
Sample Description: Silt, some Sand, trace Clay; Reddish Brown 0.425 94.5
Sampled By: D. P. 0.25 93.0
Sampling Date: 1/5/2024 0.18 92.2
Date Received: 1/5/2024 0.15 91.4
Client Sample ID: 0.075 87.3
Comments: 0.053 82.6

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 18-Jan-24

Arcadio Petrola, Lab Supervisor

Total:

Supplemental Geotechnical Investigation (Lab Testing 

and Reporting)
% Passing % Passing

Grain Size

(mm)

Grain Size

(mm)

Grain Size Analysis
& Hydrometer
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Trow Consulting Engineers Ltd.1595 Clark BoulevardBrampton, Ontario    L6T 4V1Telephone: (905) 793-9800Facsimile: (905) 793-0641Web Site:  www.trow.com



exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 438707-2 Report No.: 3 Date Reported: 22-Jan-24

Project No.: gtr-00257769-h0 c300  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0492 33.0
Gravel (> 4.75mm): 3.6 22.4 100.0 0.0355 26.4
Sand (> 75mm, < 4.75mm): 50.8 19 100.0 0.0229 19.9
Silt (> 2mm), < 75mm): 42.6 16 100.0 0.0135 14.5
Clay (< 2mm): 3.0 13.2 100.0 0.0096 12.0

100.0 12.5 100.0 0.0068 8.9
Sample Information 9.5 98.8 0.0034 5.0
Location: BH 205 6.7 97.4 0.0014 2.1
Sample Method: SS 4.75 96.4
Sample No.: 8 2 93.4
Depth: 7.6 - 8.0 m 0.85 89.3
Sample Description: Sand and Silt, trace Gravel and Clay; Brown 0.425 86.1
Sampled By: D. P. 0.25 79.7
Sampling Date: 1/12/2024 0.18 73.1
Date Received: 1/12/2024 0.15 66.9
Client Sample ID: 0.075 45.6
Comments: 0.053 36.0

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 22-Jan-24

Arcadio Petrola, Lab Supervisor

Total:

Supplemental Geotechnical Investigation (Lab Testing 

and Reporting)
% Passing % Passing

Grain Size
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Grain Size
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Grain Size Analysis
& Hydrometer
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Trow Consulting Engineers Ltd.1595 Clark BoulevardBrampton, Ontario    L6T 4V1Telephone: (905) 793-9800Facsimile: (905) 793-0641Web Site:  www.trow.com



exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 438693-2 Report No.: 4 Date Reported: 22-Jan-24

Project No.: gtr-00257769-h0 c300  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0403 86.7
Gravel (> 4.75mm): 22.4 100.0 0.0294 80.0
Sand (> 75mm, < 4.75mm): 2.4 19 100.0 0.0193 70.5
Silt (> 2mm), < 75mm): 73.1 16 100.0 0.0117 58.4
Clay (< 2mm): 24.5 13.2 100.0 0.0085 52.1

100.0 12.5 100.0 0.0062 44.2
Sample Information 9.5 100.0 0.0032 30.8
Location: BH 211 6.7 100.0 0.0014 21.3
Sample Method: SS 4.75 100.0
Sample No.: 2 2 100.0
Depth: 0.8 - 1.4 m 0.85 99.8
Sample Description: Clayey Silt, trace Sand; Reddish Brown 0.425 99.4
Sampled By: D. P. 0.25 99.0
Sampling Date: 1/10/2024 0.18 98.8
Date Received: 1/12/2024 0.15 98.6
Client Sample ID: 0.075 97.6
Comments: 0.053 95.5

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 22-Jan-24

Arcadio Petrola, Lab Supervisor

Total:

Supplemental Geotechnical Investigation (Lab Testing 

and Reporting)
% Passing % Passing
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Grain Size
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Grain Size Analysis
& Hydrometer
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exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 438678-2 Report No.: 5 Date Reported: 22-Jan-24

Project No.: gtr-00257769-h0 c300  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0400 88.0
Gravel (> 4.75mm): 22.4 100.0 0.0294 80.5
Sand (> 75mm, < 4.75mm): 4.8 19 100.0 0.0192 72.1
Silt (> 2mm), < 75mm): 68.0 16 100.0 0.0115 62.6
Clay (< 2mm): 27.2 13.2 100.0 0.0084 54.6

100.0 12.5 100.0 0.0061 47.0
Sample Information 9.5 100.0 0.0031 34.0
Location: BH 207 6.7 100.0 0.0013 22.9
Sample Method: SS 4.75 100.0
Sample No.: 3 2 100.0
Depth: 1.5 - 2.1 m 0.85 98.8
Sample Description: Clayey Silt, trace Sand; Reddish Brown 0.425 98.1
Sampled By: D. P. 0.25 97.7
Sampling Date: 1/8/2024 0.18 97.1
Date Received: 1/12/2024 0.15 96.7
Client Sample ID: 0.075 95.2
Comments: 0.053 92.9

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 22-Jan-24

Arcadio Petrola, Lab Supervisor

Total:

Supplemental Geotechnical Investigation (Lab Testing 

and Reporting)
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exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 438704-2 Report No.: 6 Date Reported: 22-Jan-24

Project No.: gtr-00257769-h0 c300  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0425 73.7
Gravel (> 4.75mm): 0.7 22.4 100.0 0.0313 63.6
Sand (> 75mm, < 4.75mm): 11.8 19 100.0 0.0207 52.4
Silt (> 2mm), < 75mm): 79.9 16 100.0 0.0124 40.8
Clay (< 2mm): 7.6 13.2 100.0 0.0090 33.5

100.0 12.5 100.0 0.0065 26.0
Sample Information 9.5 99.7 0.0033 12.5
Location: BH 205 6.7 99.6 0.0014 5.3
Sample Method: SS 4.75 99.3
Sample No.: 5 2 98.7
Depth: 3.1 - 3.7 m 0.85 98.1
Sample Description: Silt, some Sand, trace Clay and Gravel; Brown 0.425 97.5
Sampled By: D. P. 0.25 96.8
Sampling Date: 1/12/2024 0.18 95.6
Date Received: 1/12/2024 0.15 94.6
Client Sample ID: 0.075 87.5
Comments: 0.053 81.7

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 22-Jan-24

Arcadio Petrola, Lab Supervisor

Total:

Supplemental Geotechnical Investigation (Lab Testing 

and Reporting)
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exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 439055-2 Report No.: 7 Date Reported: 26-Jan-24

Project No.: gtr-00257769-h0 c300  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0421 76.5
Gravel (> 4.75mm): 22.4 100.0 0.0311 62.9
Sand (> 75mm, < 4.75mm): 3.7 19 100.0 0.0205 51.8
Silt (> 2mm), < 75mm): 83.8 16 100.0 0.0125 35.3
Clay (< 2mm): 12.5 13.2 100.0 0.0090 29.1

100.0 12.5 100.0 0.0065 23.0
Sample Information 9.5 100.0 0.0032 16.5
Location: BH 203 6.7 100.0 0.0014 10.5
Sample Method: SS 4.75 100.0
Sample No.: 2 2 100.0
Depth: 0.8 - 1.4 m 0.85 100.0
Sample Description: Silt, some Clay, trace Sand; Reddish Brown 0.425 99.4
Sampled By: D. P. 0.25 98.8
Sampling Date: 1/17/2024 0.18 98.4
Date Received: 1/17/2024 0.15 98.2
Client Sample ID: 0.075 96.3
Comments: 0.053 94.1

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 26-Jan-24

Arcadio Petrola, Lab Supervisor

Total:
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CLIENT NAME: EXP SERVICES INC
1595 CLARK BLVD.
BRAMPTON, ON   L6T4V1    
(905) 793-9800

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Nivine Basily, Inorganic Team LeadSOIL ANALYSIS REVIEWED BY:

Neli Popnikolova, Senior ChemistTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 13

Feb 09, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
· For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24T116256AGAT WORK ORDER:

ATTENTION TO: Alessandro Girardo

PROJECT: GTR-00257769-H0

Laboratories (V1) Page 1 of 13

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:



BH205-SS2BH202-SS2 BH205-SS6 BH209-SS2 BH203-SS2 BH211-SS2SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

2024-01-302024-01-30 2024-01-30 2024-01-302024-01-30 2024-01-30DATE SAMPLED:

5614359 5614370 5614371 5614372 5614373 5614382G / S: A RDLUnit G / S: BParameter

<0.8[<A] <0.8[<A] <0.8[<A] <0.8[<A] <0.8[<A] <0.8[<A]Antimony 0.81.3µg/g 7.5

6[<A] 3[<A] 2[<A] 5[<A] 5[<A] 5[<A]Arsenic 118µg/g 18

70.1[<A] 51.4[<A] 22.4[<A] 65.7[<A] 72.5[<A] 74.4[<A]Barium 2.0220µg/g 390

0.8[<A] <0.5[<A] <0.5[<A] 0.8[<A] 0.7[<A] 0.7[<A]Beryllium 0.52.5µg/g 4

20[<A] 8[<A] <5[<A] 14[<A] 18[<A] 17[<A]Boron 536µg/g 120

0.21[<B] 0.16[<B] <0.10[<B] 0.11[<B] 0.18[<B] 0.11[<B]Boron (Hot Water Soluble) 0.10NAµg/g 1.5

<0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A]Cadmium 0.51.2µg/g 1.2

26[<A] 18[<A] 8[<A] 24[<A] 26[<A] 24[<A]Chromium 570µg/g 160

14.4[<A] 7.3[<A] 3.3[<A] 15.4[<A] 14.9[<A] 14.3[<A]Cobalt 0.821µg/g 22

7.6[<A] 14.1[<A] 7.3[<A] 9.7[<A] 8.0[<A] 8.8[<A]Copper 1.092µg/g 140

9[<A] 5[<A] 2[<A] 9[<A] 10[<A] 9[<A]Lead 1120µg/g 120

1.2[<A] 0.5[<A] <0.5[<A] 1.1[<A] 1.1[<A] 0.7[<A]Molybdenum 0.52µg/g 6.9

31[<A] 16[<A] 6[<A] 32[<A] 31[<A] 30[<A]Nickel 182µg/g 100

<0.8[<A] <0.8[<A] <0.8[<A] <0.8[<A] <0.8[<A] <0.8[<A]Selenium 0.81.5µg/g 2.4

<0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A]Silver 0.50.5µg/g 20

<0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A] <0.5[<A]Thallium 0.51µg/g 1

0.64[<A] 0.60[<A] <0.50[<A] 0.64[<A] 0.61[<A] 0.81[<A]Uranium 0.502.5µg/g 23

31.7[<A] 27.7[<A] 16.9[<A] 31.8[<A] 32.5[<A] 40.8[<A]Vanadium 2.086µg/g 86

65[<A] 37[<A] 19[<A] 67[<A] 71[<A] 61[<A]Zinc 5290µg/g 340

<0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A] <0.2[<A]Chromium, Hexavalent 0.20.66µg/g 8

<0.040[<A] <0.040[<A] <0.040[<A] <0.040[<A] <0.040[<A] <0.040[<A]Cyanide, WAD 0.0400.051µg/g 0.051

<0.10[<A] <0.10[<A] <0.10[<A] <0.10[<A] <0.10[<A] <0.10[<A]Mercury 0.100.27µg/g 0.27

0.282[<A] 1.04[>B] 1.10[>B] 0.697[A-B] 0.486[<A] 0.141[<A]Electrical Conductivity (2:1) 0.0050.57mS/cm 0.7

3.08[A-B] 7.94[>B] 12.8[>B] 12.3[>B] 5.96[>B] 2.08[<A]
Sodium Adsorption Ratio (2:1) 
(Calc.)

N/A2.4N/A 5

7.45 8.10 7.50 7.43 7.40 7.15pH, 2:1 CaCl2 Extraction NApH Units

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-01-31

Certificate of Analysis
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AGAT WORK ORDER: 24T116256

DATE REPORTED: 2024-02-09

PROJECT: GTR-00257769-H0

O. Reg. 153(511) - Metals & Inorganics (Soil)

SAMPLED BY:SAMPLING SITE:5100 Erin Mills
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MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
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Certified By:
Page 2 of 13



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-01-31

Certificate of Analysis

ATTENTION TO: Alessandro GirardoCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 24T116256

DATE REPORTED: 2024-02-09

PROJECT: GTR-00257769-H0

O. Reg. 153(511) - Metals & Inorganics (Soil)

SAMPLED BY:SAMPLING SITE:5100 Erin Mills

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to Table 1: Full Depth Background Site Condition Standards - Soil - 
Residential/Parkland/Institutional/Industrial/Commercial/Community Property Use, B Refers to O. Reg. 406/19 TABLE 2.1:  Full Depth Potable Ground Water Condition Volume Independent - RP
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

5614359-5614382 EC was determined on the DI water extract obtained from the 2:1 leaching procedure (2 parts DI water:1 part soil). pH was determined on the 0.01M CaCl2 extract prepared at 2:1 ratio. SAR is a calculated 
parameter.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 13



BH205-SS6BH202-SS2SAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

2024-01-302024-01-30DATE SAMPLED:

5614359 5614371G / S RDLUnitParameter

13 49Sulphate (2:1) 2µg/g

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

5614359-5614371 Sulphate was determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil).

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-01-31

Certificate of Analysis

ATTENTION TO: Alessandro GirardoCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 24T116256

DATE REPORTED: 2024-02-09

PROJECT: GTR-00257769-H0

Sulphate

SAMPLED BY:SAMPLING SITE:5100 Erin Mills

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 13



5614359 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 2.4 3.08BH202-SS2 N/A

5614370 ON 406/19 T2.1 RP O. Reg. 153(511) - Metals & Inorganics (Soil) Electrical Conductivity (2:1) 0.7 1.04BH205-SS2 mS/cm

5614370 ON 406/19 T2.1 RP O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 5 7.94BH205-SS2 N/A

5614370 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Electrical Conductivity (2:1) 0.57 1.04BH205-SS2 mS/cm

5614370 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 2.4 7.94BH205-SS2 N/A

5614371 ON 406/19 T2.1 RP O. Reg. 153(511) - Metals & Inorganics (Soil) Electrical Conductivity (2:1) 0.7 1.10BH205-SS6 mS/cm

5614371 ON 406/19 T2.1 RP O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 5 12.8BH205-SS6 N/A

5614371 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Electrical Conductivity (2:1) 0.57 1.10BH205-SS6 mS/cm

5614371 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 2.4 12.8BH205-SS6 N/A

5614372 ON 406/19 T2.1 RP O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 5 12.3BH209-SS2 N/A

5614372 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Electrical Conductivity (2:1) 0.57 0.697BH209-SS2 mS/cm

5614372 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 2.4 12.3BH209-SS2 N/A

5614373 ON 406/19 T2.1 RP O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 5 5.96BH203-SS2 N/A

5614373 ON T1 S RPI/ICC O. Reg. 153(511) - Metals & Inorganics (Soil) Sodium Adsorption Ratio (2:1) (Calc.) 2.4 5.96BH203-SS2 N/A

Results relate only to the items tested. Results apply to samples as received.

Exceedance Summary

ATTENTION TO: Alessandro GirardoCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 24T116256

PROJECT: GTR-00257769-H0

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

EXCEEDANCE SUMMARY (V1) Page 5 of 13



O. Reg. 153(511) - Metals & Inorganics (Soil)

Antimony 5615305 <0.8 <0.8 NA < 0.8 105% 70% 130% 104% 80% 120% 96% 70% 130%

Arsenic 5615305 4 4 NA < 1 124% 70% 130% 101% 80% 120% 100% 70% 130%

Barium 5615305 133 138 3.7% < 2.0 106% 70% 130% 102% 80% 120% 113% 70% 130%

Beryllium 5615305 1.0 0.9 NA < 0.5 106% 70% 130% 117% 80% 120% 93% 70% 130%

Boron
 

5615305 7 9 NA < 5 86% 70% 130% 107% 80% 120% 85% 70% 130%

Boron (Hot Water Soluble) 5614359 5614359 0.21 0.21 NA < 0.10 101% 60% 140% 105% 70% 130% 95% 60% 140%

Cadmium 5615305 <0.5 <0.5 NA < 0.5 114% 70% 130% 100% 80% 120% 101% 70% 130%

Chromium 5615305 34 35 2.9% < 5 100% 70% 130% 99% 80% 120% 99% 70% 130%

Cobalt 5615305 12.4 12.7 2.4% < 0.8 111% 70% 130% 103% 80% 120% 101% 70% 130%

Copper
 

5615305 17.9 18.7 4.4% < 1.0 99% 70% 130% 99% 80% 120% 93% 70% 130%

Lead 5615305 15 15 0.0% < 1 116% 70% 130% 93% 80% 120% 87% 70% 130%

Molybdenum 5615305 <0.5 <0.5 NA < 0.5 119% 70% 130% 105% 80% 120% 107% 70% 130%

Nickel 5615305 23 24 4.3% < 1 114% 70% 130% 105% 80% 120% 104% 70% 130%

Selenium 5615305 <0.8 <0.8 NA < 0.8 121% 70% 130% 102% 80% 120% 101% 70% 130%

Silver
 

5615305 <0.5 <0.5 NA < 0.5 105% 70% 130% 101% 80% 120% 97% 70% 130%

Thallium 5615305 <0.5 <0.5 NA < 0.5 104% 70% 130% 97% 80% 120% 90% 70% 130%

Uranium 5615305 0.87 0.83 NA < 0.50 124% 70% 130% 108% 80% 120% 108% 70% 130%

Vanadium 5615305 50.1 49.9 0.4% < 2.0 109% 70% 130% 107% 80% 120% 99% 70% 130%

Zinc 5615305 75 78 3.9% < 5 108% 70% 130% 102% 80% 120% 100% 70% 130%

Chromium, Hexavalent
 

5620358 <0.2 <0.2 NA < 0.2 104% 70% 130% 87% 80% 120% 73% 70% 130%

Cyanide, WAD 5615066 <0.040 <0.040 NA < 0.040 107% 70% 130% 101% 80% 120% 92% 70% 130%

Mercury 5615305 <0.10 <0.10 NA < 0.10 120% 70% 130% 102% 80% 120% 108% 70% 130%

Electrical Conductivity (2:1) 5614359 5614359 0.282 0.345 20.1% < 0.005 89% 80% 120%

Sodium Adsorption Ratio (2:1) 
(Calc.)

5614359 5614359 3.08 3.34 8.1% NA

pH, 2:1 CaCl2 Extraction
 

5615975 6.32 6.60 4.3% NA 102% 80% 120%

Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
Duplicate NA: results are under 5X the RDL and will not be calculated.
 

Sulphate

Sulphate (2:1) 5615730 72 72 0.0% < 2 103% 70% 130% 92% 80% 120% 94% 70% 130%

 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:5100 Erin Mills SAMPLED BY:

AGAT WORK ORDER: 24T116256

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance
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Soil Analysis
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Limits

BatchPARAMETER
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Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Feb 09, 2024 REFERENCE MATERIAL

Method
Blank
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



O. Reg. 153(511) - PAHs (Soil)

Naphthalene 5620834 <0.05 <0.05 NA < 0.05 71% 50% 140% 85% 50% 140% 73% 50% 140%

Acenaphthylene 5620834 <0.05 <0.05 NA < 0.05 67% 50% 140% 103% 50% 140% 95% 50% 140%

Acenaphthene 5620834 <0.05 <0.05 NA < 0.05 95% 50% 140% 100% 50% 140% 83% 50% 140%

Fluorene 5620834 <0.05 <0.05 NA < 0.05 107% 50% 140% 105% 50% 140% 88% 50% 140%

Phenanthrene
 

5620834 <0.05 <0.05 NA < 0.05 83% 50% 140% 75% 50% 140% 93% 50% 140%

Anthracene 5620834 <0.05 <0.05 NA < 0.05 113% 50% 140% 95% 50% 140% 80% 50% 140%

Fluoranthene 5620834 <0.05 <0.05 NA < 0.05 108% 50% 140% 88% 50% 140% 75% 50% 140%

Pyrene 5620834 <0.05 <0.05 NA < 0.05 90% 50% 140% 73% 50% 140% 98% 50% 140%

Benz(a)anthracene 5620834 <0.05 <0.05 NA < 0.05 113% 50% 140% 73% 50% 140% 78% 50% 140%

Chrysene
 

5620834 <0.05 <0.05 NA < 0.05 74% 50% 140% 80% 50% 140% 100% 50% 140%

Benzo(b)fluoranthene 5620834 <0.05 <0.05 NA < 0.05 106% 50% 140% 85% 50% 140% 73% 50% 140%

Benzo(k)fluoranthene 5620834 <0.05 <0.05 NA < 0.05 95% 50% 140% 108% 50% 140% 80% 50% 140%

Benzo(a)pyrene 5620834 <0.05 <0.05 NA < 0.05 83% 50% 140% 100% 50% 140% 75% 50% 140%

Indeno(1,2,3-cd)pyrene 5620834 <0.05 <0.05 NA < 0.05 101% 50% 140% 95% 50% 140% 80% 50% 140%

Dibenz(a,h)anthracene
 

5620834 <0.05 <0.05 NA < 0.05 97% 50% 140% 100% 50% 140% 108% 50% 140%

Benzo(g,h,i)perylene 5620834 <0.05 <0.05 NA < 0.05 98% 50% 140% 95% 50% 140% 100% 50% 140%

 

O. Reg. 153(511) - PHCs F1 - F4 (with VOC) (Soil)

F1 (C6 to C10) 5613514 <5 <5 NA < 5 86% 60% 140% 105% 60% 140% 102% 60% 140%

F2 (C10 to C16) 5614495 < 10 < 10 NA < 10 115% 60% 140% 110% 60% 140% 110% 60% 140%

F3 (C16 to C34) 5614495 < 50 < 50 NA < 50 112% 60% 140% 118% 60% 140% 120% 60% 140%

F4 (C34 to C50) 5614495 < 50 < 50 NA < 50 72% 60% 140% 83% 60% 140% 81% 60% 140%

 

O. Reg. 153(511) - VOCs (with PHC) (Soil)

Dichlorodifluoromethane 5613514 <0.05 <0.05 NA < 0.05 108% 50% 140% 102% 50% 140% 85% 50% 140%

Vinyl Chloride 5613514 <0.02 <0.02 NA < 0.02 95% 50% 140% 103% 50% 140% 113% 50% 140%

Bromomethane 5613514 <0.05 <0.05 NA < 0.05 97% 50% 140% 97% 50% 140% 90% 50% 140%

Trichlorofluoromethane 5613514 <0.05 <0.05 NA < 0.05 103% 50% 140% 91% 50% 140% 110% 50% 140%

Acetone
 

5613514 <0.50 <0.50 NA < 0.50 94% 50% 140% 105% 50% 140% 112% 50% 140%

1,1-Dichloroethylene 5613514 <0.05 <0.05 NA < 0.05 100% 50% 140% 86% 60% 130% 86% 50% 140%

Methylene Chloride 5613514 <0.05 <0.05 NA < 0.05 108% 50% 140% 96% 60% 130% 94% 50% 140%

Trans- 1,2-Dichloroethylene 5613514 <0.05 <0.05 NA < 0.05 82% 50% 140% 90% 60% 130% 85% 50% 140%

Methyl tert-butyl Ether 5613514 <0.05 <0.05 NA < 0.05 69% 50% 140% 97% 60% 130% 72% 50% 140%

1,1-Dichloroethane
 

5613514 <0.02 <0.02 NA < 0.02 102% 50% 140% 93% 60% 130% 93% 50% 140%

Methyl Ethyl Ketone 5613514 <0.50 <0.50 NA < 0.50 105% 50% 140% 94% 50% 140% 110% 50% 140%

Cis- 1,2-Dichloroethylene 5613514 <0.02 <0.02 NA < 0.02 66% 50% 140% 77% 60% 130% 66% 50% 140%

Chloroform 5613514 <0.04 <0.04 NA < 0.04 84% 50% 140% 75% 60% 130% 106% 50% 140%

1,2-Dichloroethane 5613514 <0.03 <0.03 NA < 0.03 78% 50% 140% 67% 60% 130% 97% 50% 140%

1,1,1-Trichloroethane
 

5613514 <0.05 <0.05 NA < 0.05 87% 50% 140% 60% 60% 130% 88% 50% 140%

Carbon Tetrachloride 5613514 <0.05 <0.05 NA < 0.05 101% 50% 140% 88% 60% 130% 81% 50% 140%

Results relate only to the items tested. Results apply to samples as received.
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Benzene 5613514 <0.02 <0.02 NA < 0.02 67% 50% 140% 109% 60% 130% 91% 50% 140%

1,2-Dichloropropane 5613514 <0.03 <0.03 NA < 0.03 70% 50% 140% 102% 60% 130% 87% 50% 140%

Trichloroethylene 5613514 <0.03 <0.03 NA < 0.03 82% 50% 140% 100% 60% 130% 98% 50% 140%

Bromodichloromethane
 

5613514 <0.05 <0.05 NA < 0.05 88% 50% 140% 86% 60% 130% 93% 50% 140%

Methyl Isobutyl Ketone 5613514 <0.50 <0.50 NA < 0.50 99% 50% 140% 95% 50% 140% 96% 50% 140%

1,1,2-Trichloroethane 5613514 <0.04 <0.04 NA < 0.04 80% 50% 140% 90% 60% 130% 100% 50% 140%

Toluene 5613514 <0.05 <0.05 NA < 0.05 111% 50% 140% 101% 60% 130% 105% 50% 140%

Dibromochloromethane 5613514 <0.05 <0.05 NA < 0.05 89% 50% 140% 94% 60% 130% 93% 50% 140%

Ethylene Dibromide
 

5613514 <0.04 <0.04 NA < 0.04 84% 50% 140% 102% 60% 130% 74% 50% 140%

Tetrachloroethylene 5613514 < 0.05 < 0.05 NA < 0.05 89% 50% 140% 90% 60% 130% 93% 50% 140%

1,1,1,2-Tetrachloroethane 5613514 <0.04 <0.04 NA < 0.04 84% 50% 140% 97% 60% 130% 103% 50% 140%

Chlorobenzene 5613514 <0.05 <0.05 NA < 0.05 76% 50% 140% 104% 60% 130% 81% 50% 140%

Ethylbenzene 5613514 <0.05 <0.05 NA < 0.05 83% 50% 140% 96% 60% 130% 82% 50% 140%

m & p-Xylene
 

5613514 <0.05 <0.05 NA < 0.05 106% 50% 140% 108% 60% 130% 106% 50% 140%

Bromoform 5613514 <0.05 <0.05 NA < 0.05 92% 50% 140% 90% 60% 130% 85% 50% 140%

Styrene 5613514 <0.05 <0.05 NA < 0.05 89% 50% 140% 79% 60% 130% 85% 50% 140%

1,1,2,2-Tetrachloroethane 5613514 <0.05 <0.05 NA < 0.05 98% 50% 140% 94% 60% 130% 90% 50% 140%

o-Xylene 5613514 <0.05 <0.05 NA < 0.05 99% 50% 140% 91% 60% 130% 104% 50% 140%

1,3-Dichlorobenzene
 

5613514 <0.05 <0.05 NA < 0.05 89% 50% 140% 97% 60% 130% 87% 50% 140%

1,4-Dichlorobenzene 5613514 <0.05 <0.05 NA < 0.05 90% 50% 140% 74% 60% 130% 83% 50% 140%

1,2-Dichlorobenzene 5613514 <0.05 <0.05 NA < 0.05 83% 50% 140% 75% 60% 130% 103% 50% 140%

n-Hexane 1 < 0.05 < 0.05 NA < 0.05 93% 50% 140% 85% 60% 130% 101% 50% 140%

4-Bromofluorobenzene 5613514 77 73 5.7% < 1 NA NA 106%

 

O. Reg. 153(511) - PHCs F1 - F4 (with PAHs and VOC) (Soil) 

F1 (C6 to C10) 5613514 <5 <5 NA < 5 86% 60% 140% 105% 60% 140% 102% 60% 140%

 

O. Reg. 153(511) - PCBs (Soil)

Polychlorinated Biphenyls 5620362 < 0.1 < 0.1 NA < 0.1 106% 50% 140% 91% 50% 140% 93% 50% 140%

 
Comments: When the average of the sample and duplicate results is less than 5x the RDL, the Relative Percent Difference (RPD) will be indicated as Not Applicable (NA).
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.
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Soil Analysis

Antimony MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Arsenic MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Barium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Beryllium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Boron MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Boron (Hot Water Soluble) MET-93-6104
modified from EPA 6010D and MSA 
PART 3, CH 21

ICP/OES

Cadmium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Chromium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Cobalt MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Copper MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Lead MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Molybdenum MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Nickel MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Selenium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Silver MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Thallium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Uranium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Vanadium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Zinc MET 93 -6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Chromium, Hexavalent INOR-93-6068
modified from EPA 3060 and EPA 
7196

SPECTROPHOTOMETER

Cyanide, WAD INOR-93-6052
modified from ON MOECC E3015, SM 
4500-CN- I, G-387

SEGMENTED FLOW ANALYSIS

Mercury MET-93-6103
modified from EPA 7471B and SM 
3112 B

ICP-MS

Electrical Conductivity (2:1) INOR-93-6075
modified from MSA PART 3, CH 14 
and SM 2510 B

PC TITRATE

Sodium Adsorption Ratio (2:1) (Calc.) INOR-93-6007
modified from EPA 6010D & Analytical 
Protocol

ICP/OES

pH, 2:1 CaCl2 Extraction INOR-93-6075
modified from EPA 9045D, 
MCKEAGUE 3.11 E3137

PC TITRATE

Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Results relate only to the items tested. Results apply to samples as received.
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Trace Organics Analysis

Naphthalene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Acenaphthylene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Acenaphthene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Fluorene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Phenanthrene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Anthracene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Fluoranthene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Pyrene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Benz(a)anthracene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Chrysene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Benzo(b)fluoranthene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Benzo(k)fluoranthene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Benzo(a)pyrene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Indeno(1,2,3-cd)pyrene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Dibenz(a,h)anthracene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Benzo(g,h,i)perylene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

2-and 1-methyl Naphthalene ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Naphthalene-d8 ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Acridine-d9 ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Terphenyl-d14 ORG-91-5106
modified from EPA 3570 and EPA 
8270E

GC/MS

Moisture Content VOL-91-5009 modified from CCME Tier 1 Method BALANCE

Polychlorinated Biphenyls ORG-91-5113
modified from EPA SW-846 3570 & 
8082A

GC/ECD

Decachlorobiphenyl ORG-91-5113
modified from EPA SW-846 3541 & 
8082A

GC/ECD

F1 (C6 to C10) VOL-91-5009 modified from CCME Tier 1 Method (P&T)GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5009 modified from CCME Tier 1 Method P&T GC/FID

Toluene-d8 VOL-91- 5001
modified from EPA 5030B & EPA 
8260D

(P&T)GC/MS

F2 (C10 to C16) VOL-91-5009 modified from CCME Tier 1 Method GC/FID

F2 (C10 to C16) minus Naphthalene VOL-91-5009 modified from CCME Tier 1 Method GC/FID

F3 (C16 to C34) VOL-91-5009 modified from CCME Tier 1 Method GC/FID

F3 (C16 to C34) minus PAHs VOL-91-5009 modified from CCME Tier 1 Method GC/FID

F4 (C34 to C50) VOL-91-5009 modified from CCME Tier 1 Method GC/FID

Results relate only to the items tested. Results apply to samples as received.
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Gravimetric Heavy Hydrocarbons VOL-91-5009 modified from CCME Tier 1 Method BALANCE

Terphenyl VOL-91-5009 modified from CCME Tier 1 Method GC/FID

F1 (C6 to C10) minus BTEX VOL-91-5009 modified from CCME Tier 1 Method (P&T)GC/FID

F3 (C16 to C34) VOL-91-5009 modified from CCME Tier 1 Method GC/FID

Dichlorodifluoromethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Vinyl Chloride VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Bromomethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Trichlorofluoromethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Acetone VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,1-Dichloroethylene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Methylene Chloride VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Trans- 1,2-Dichloroethylene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Methyl tert-butyl Ether VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,1-Dichloroethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Methyl Ethyl Ketone VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Cis- 1,2-Dichloroethylene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Chloroform VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,2-Dichloroethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,1,1-Trichloroethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Carbon Tetrachloride VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Benzene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,2-Dichloropropane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Trichloroethylene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Bromodichloromethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Methyl Isobutyl Ketone VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,1,2-Trichloroethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Toluene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Dibromochloromethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Ethylene Dibromide VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Tetrachloroethylene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Results relate only to the items tested. Results apply to samples as received.
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1,1,1,2-Tetrachloroethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Chlorobenzene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Ethylbenzene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

m & p-Xylene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Bromoform VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Styrene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,1,2,2-Tetrachloroethane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

o-Xylene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,3-Dichlorobenzene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,4-Dichlorobenzene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,2-Dichlorobenzene VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Xylenes (Total) VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

1,3-Dichloropropene (Cis + Trans) VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

n-Hexane VOL-91-5002
modified from EPA 5035A and EPA 
8260D

(P&T)GC/MS

Toluene-d8 VOL-91-5002
modified from EPA 5035A & EPA 
8260D

(P&T)GC/MS

4-Bromofluorobenzene VOL-91-5002
modified from EPA 5035A & EPA 
8260D

(P&T)GC/MS

Results relate only to the items tested. Results apply to samples as received.
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EXP 2020 Borehole Logs 
 
 

 



~175.9

~174.7

~174.1

TOPSOIL: ~ 100 mm
CLAYEY SILT TILL, trace gravel,
trace shale fragments, reddish brown,
firm to very stiff

Inferred Queenston Shale Bedrock,
completely weathered.

END OF BOREHOLE

March 4, 2020
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~176.4
~176.3

~175.5

~175.0

ASPHALTIC CONCRETE: ~ 120 mm
GRANULAR: ~ 150 mm
CLAYEY SILT TILL, reddish brown,
moist, very stiff

Inferred Queenston Shale Bedrock,
completely weathered.

END OF BOREHOLE

March 4, 2020

Solid Stem Auger

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Erin Mills Town Centre
Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

5100 Erin Mills Parkway

Combustible Vapour Reading (ppm)
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m

176.53 10 20 30
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~175.0
~174.8

~172.9

~168.5

ASPHALTIC CONCRETE: ~ 100 mm
GRANULAR: ~ 200 mm
CLAYEY SILT TILL, trace gravel,
trace to some sand, moist, firm to very
dense

SILT, some sand, to fine sandy silt,
reddish brown, moist to wet, dense to
very dense

- trace clay
END OF BOREHOLE
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~177.1

~175.4

~171.0

TOPSOIL: ~ 100 mm
CLAYEY SILT TILL, trace sand, trace
gravel, trace shale fragments, reddish
brown, moist, very stiff to hard

Inferred Queenston Shale Bedrock,
completely weathered.

END OF BOREHOLE
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ASPHALTIC CONCRETE: ~100 mm
GRANULAR: ~360 mm

FILL: clayey silt, trace sand, trace
gravel, containing shale fragments,
reddish brown, moist, stiff.

SANDY SILT TO SILTY SAND: trace
gravel, containing shale fragments,
reddish brown, moist, dense to very
dense.

-------------------
becoming wet

CLAYEY SILT TILL/SHALE
COMPLEX: trace sand, trace gravel,
containing shale fragments, reddish
brown, moist, hard

~169.4

~175.0

~174.7

~173.0

~166.6
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SHALE BEDROCK: Queenston
Formation, redish brown.

END OF BOREHOLE
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APPENDIX C 

 

STORMWATER MANAGEMENT CALCULATIONS 

 

 



EXISTING WEIGHTED RUNOFF COEFFICIENT
Erin Mills Town Centre
Project Number: 2228

Date: October 2024
Designer Initials: M.G.V.

Catchment 10 Outlets to: Glen Erin Drive

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)

Existing Development 0.75 0.78 0.75 0.83 0.90 0.94

0.78 0.75 0.83 0.90 0.94

Catchment 20 Outlets to: Glen Erin Drive

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)

Existing Development 0.75 1.20 0.75 0.83 0.90 0.94

1.20 0.75 0.83 0.90 0.94

Catchment 30 Outlets to: Glen Erin Drive

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)

Existing Development 0.75 0.87 0.75 0.83 0.90 0.94

0.87 0.75 0.83 0.90 0.94

Catchment 40 Outlets to: Erin Centre Blvd

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)

Existing Development 0.75 0.91 0.75 0.83 0.90 0.94

0.91 0.75 0.83 0.90 0.94

Catchment 50 Outlets to: Erin Centre Blvd

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)

Existing Development 0.90 0.52 0.90 0.99 1.00 1.00

0.52 0.90 0.99 1.00 1.00

Glen Erin Drive Total

Catchment
Runoff 

Coefficient Area
Weighted Runoff 

Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)
10 0.75 0.78 0.21 0.23 0.25 0.26
20 0.75 1.20 0.32 0.35 0.38 0.39
30 0.75 0.87 0.23 0.25 0.27 0.29

2.85 0.75 0.83 0.90 0.94

Erin Centre Blvd Total

Catchment
Runoff 

Coefficient Area
Weighted Runoff 

Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)
40 0.75 0.91 0.48 0.53 0.57 0.60
50 0.90 0.52 0.33 0.36 0.36 0.36

1.43 0.80 0.89 0.94 0.96

Overall Total

Catchment
Runoff 

Coefficient Area
Weighted Runoff 

Coefficient

Weighted Runoff 
Coefficient (25 

Year)

Weighted Runoff 
Coefficient (50 

Year)

Weighted Runoff 
Coefficient (100 

Year)
10 0.75 0.78 0.14 0.15 0.16 0.17
20 0.75 1.20 0.21 0.23 0.25 0.26
30 0.75 0.87 0.15 0.17 0.18 0.19
40 0.75 0.91 0.16 0.18 0.19 0.20
50 0.90 0.52 0.11 0.12 0.12 0.12

4.28 0.77 0.85 0.91 0.95

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\SWM\FSP\2228-Commercial SWM Design (MRM & WB).xlsm



ALLOWABLE RELEASE RATE
Erin Mills Town Centre
Project Number: 2228

Date: October 2024
Designer Initials: M.G.V.

10 Year storm

a = 1010
IDF Parameters* t = 15 min

b = 4.6
c = 0.78

Runoff Coefficient: C1** = 0.75
C2** = 0.80

Outlet Area time Intensity Flow

ID t i=a/(t+b)^c Q=CiA/360

ha min mm/hr l/s

Glen Erin Drive 2.850 15.00 99.17 588.8
Erin Centre Blvd 1.430 15.00 99.17 316.9

* a,b,c's per City of Mississauga

**Runoff Coefficients as per City of Mississauga Storm Drainage Plan

Allowable Release Rate Calculation

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\SWM\FSP\2228-Commercial SWM Design (MRM & WB).xlsm



PROPOSED RELEASE RATE

Erin Mills Town Centre
Project Number: 2228

Date: October 2024
Designer Initials: M.G.V.

10 Year storm (City of Mississauga)

a = 1010
IDF Parameters t = 15 min

b = 4.6
c = 0.78

Area 1100 3.25

Area 2100 1.27

Outlet Area

10-Year Flow 
to Glen Erin 

Drive

10-Year Flow 
to Erin Centre 

Boulevard
ID Q=CiA/360 Q=CiA/360

ha l/s l/s

110 0.45 74.4 --
120 0.94 161.6 --
130 1.12 194.7 --
220 0.74 -- 186.0
230 0.52 -- 130.9

140 (Park)* 0.51 31.2 --
Total 4.28 461.9 316.9

Proposed Release Rate Calculation

*Note: Catchment 140 flow is anticipated capacity of the 
Ring Road sewer prior to entering Glen Erin Drive

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\SWM\FSP\2228-Commercial SWM Design (MRM & WB).xlsm



PROPOSED WEIGHTED
RUNOFF COEFFICIENT

Erin Mills Town Centre
Project Number: 2228

Date: October 2024
Designer Initials: M.G.V.

Catchment 110 Outlets to: Glen Erin Drive

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient 

Weighted Runoff 
Coefficient (25 Year)

Weighted Runoff 
Coefficient (50 Year)

Weighted Runoff 
Coefficient (100 Year)

Medium Density Development 0.85 0.45 0.85 0.94 1.00 1.00

0.45 0.85 0.94 1.00 1.00

Catchment 120 Outlets to: Glen Erin Drive

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient 

Weighted Runoff 
Coefficient (25 Year)

Weighted Runoff 
Coefficient (50 Year)

Weighted Runoff 
Coefficient (100 Year)

Medium Density Development 0.85 0.94 0.85 0.94 1.00 1.00

0.94 0.85 0.94 1.00 1.00

Catchment 130 Outlets to: Glen Erin Drive

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient 

Weighted Runoff 
Coefficient (25 Year)

Weighted Runoff 
Coefficient (50 Year)

Weighted Runoff 
Coefficient (100 Year)

Medium Density Development 0.85 1.12 0.85 0.94 1.00 1.00

1.12 0.85 0.94 1.00 1.00

Catchment 210 Outlets to: Erin Centre Blvd

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient 

Weighted Runoff 
Coefficient (25 Year)

Weighted Runoff 
Coefficient (50 Year)

Weighted Runoff 
Coefficient (100 Year)

Medium Density Development 0.85 0.74 0.85 0.94 1.00 1.00

0.74 0.85 0.94 1.00 1.00

Catchment 220 Outlets to: Erin Centre Blvd

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient 

Weighted Runoff 
Coefficient (25 Year)

Weighted Runoff 
Coefficient (50 Year)

Weighted Runoff 
Coefficient (100 Year)

Medium Density Development 0.85 0.52 0.85 0.94 1.00 1.00

0.52 0.85 0.94 1.00 1.00

Catchment 140 Outlets to: Ring Road

Runoff 
Coefficient Area (ha)

Weighted Runoff 
Coefficient 

Weighted Runoff 
Coefficient (25 Year)

Weighted Runoff 
Coefficient (50 Year)

Weighted Runoff 
Coefficient (100 Year)

Park 0.30 0.51 0.30 0.33 0.36 0.38

0.51 0.30 0.33 0.36 0.38

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\SWM\FSP\2228-Commercial SWM Design (MRM & WB).xlsm



PROPOSED WEIGHTED
RUNOFF COEFFICIENT

Erin Mills Town Centre
Project Number: 2228

Date: October 2024
Designer Initials: M.G.V.

Glen Erin Drive Total

Catchment
Runoff 

Coefficient Area
Weighted Runoff 

Coefficient
Weighted Runoff 

Coefficient (25 Year)
Weighted Runoff 

Coefficient (50 Year)
Weighted Runoff 

Coefficient (100 Year)
110 0.85 0.45 0.12 0.13 0.14 0.14
120 0.85 0.94 0.24 0.27 0.29 0.29
130 0.85 1.12 0.29 0.32 0.34 0.34

3.25 0.66 0.72 0.77 0.77

Erin Centre Blvd Total

Catchment
Runoff 

Coefficient Area
Weighted Runoff 

Coefficient
Weighted Runoff 

Coefficient (25 Year)
Weighted Runoff 

Coefficient (50 Year)
Weighted Runoff 

Coefficient (100 Year)
210 0.85 0.74 0.50 0.62 0.67 0.67
220 0.85 0.52 0.35 0.44 0.47 0.47

1.27 0.85 1.06 1.13 1.13

Ring Road Total

Catchment
Runoff 

Coefficient Area
Weighted Runoff 

Coefficient
Weighted Runoff 

Coefficient (25 Year)
Weighted Runoff 

Coefficient (50 Year)
Weighted Runoff 

Coefficient (100 Year)
140 0.30 0.51 0.30 0.33 0.19 0.13

0.51 0.30 0.33 0.19 0.13

Overall Total

Catchment
Runoff 

Coefficient Area
Weighted Runoff 

Coefficient
Weighted Runoff 

Coefficient (25 Year)
Weighted Runoff 

Coefficient (50 Year)
Weighted Runoff 

Coefficient (100 Year)
110 0.85 0.45 0.09 0.10 0.11 0.11
120 0.85 0.94 0.19 0.20 0.22 0.22
130 0.85 1.12 0.22 0.24 0.26 0.26
210 0.85 0.74 0.15 0.16 0.17 0.17
220 0.85 0.52 0.10 0.11 0.12 0.12
140 0.30 0.51 0.04 0.04 0.04 0.04

4.28 0.78 0.86 0.92 0.93TOTAL

TOTAL

TOTAL

TOTAL

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\SWM\FSP\2228-Commercial SWM Design (MRM & WB).xlsm



SUMMARY
Erin Mills Town Centre
Project Number: 2228

Date: October 2024
Designer Initials: M.G.V.

Catchment ID
Building 

No. 1 

Rooftop 
Release 

Rate 
(L/s/ha)

Runoff 
Coef.

Area (ha)
Release Rate 

(L/s) 1 

Storage 
Required 

(m3) 1

Storage 
Available 

(m3) 

Release Rate 
(L/s)

Uncontrolled 
Release Rate (L/s)

110 is routed through 1.00 0.45 95.6 80.4 0.0 95.6
120 is routed through 1.00 0.94 204.9 154.7 0.0 204.9

130 is routed through 1.00 1.12 164.0 289.3 0.0 164.0
210 is routed through 1.00 0.74 73.3 254.3 0.0 73.3
220 is routed through 1.00 0.52 179.8 23.0 0.0 179.8
140 is routed through 0.38 0.51 30.4 45.5 0.0 30.4

Total 4.28 717.5 801.6 0.0 -

Glen Erin Drive Allowable Release Rate 588.8 L/s
Glen Erin Drive Proposed Release Rate 494.8 L/s

Erin Centre Blvd Allowable Release Rate 316.9 L/s
Erin Centre Blvd Proposed Release Rate 253.1 L/s

Notes:
1 Per Modified Rational Calculations (attached)
3 Draw down time calculated based on surface storage only

Routing

100 Year

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\SWM\FSP\2228-Commercial SWM Design (MRM & WB).xlsm



MODIFIED RATIONAL METHOD

Erin Mills Town Centre
Project Number: 2228

Date: October 2024
Designer Initials: M.G.V.

Area ID: 140

katwil
Area = 0.508 ha

"C" = 0.38
AC= 0.1905
Tc = 15.0 min

Time Increment = 5.0 min
Release Rate = 30.42 l/s 100 Year
Max.Storage = 45.5 m3 a= 1450

b= 4.9

c= 0.78

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume

(min) (mm/hr) (l/s) (m3) (m3) (m3)

15.0 140.7 74.51 67.1 27.4 39.7

20.0 118.1 62.56 75.1 31.9 43.1

25.0 102.4 54.24 81.4 36.5 44.9

30.0 90.8 48.07 86.5 41.1 45.5 <<<<
35.0 81.8 43.31 90.9 45.6 45.3

40.0 74.6 39.50 94.8 50.2 44.6

45.0 68.7 36.37 98.2 54.7 43.5

50.0 63.8 33.76 101.3 59.3 42.0

55.0 59.6 31.54 104.1 63.9 40.2

60.0 56.0 29.63 106.7 68.4 38.2

65.0 52.8 27.97 109.1 73.0 36.1

70.0 50.0 26.50 111.3 77.6 33.7

75.0 47.6 25.20 113.4 82.1 31.3

80.0 45.4 24.03 115.3 86.7 28.7

85.0 43.4 22.98 117.2 91.2 26.0

90.0 41.6 22.03 119.0 95.8 23.2

95.0 40.0 21.17 120.6 100.4 20.3

100.0 38.5 20.38 122.3 104.9 17.3

105.0 37.1 19.65 123.8 109.5 14.3

110.0 35.8 18.98 125.3 114.1 11.2

115.0 34.7 18.36 126.7 118.6 8.0

120.0 33.6 17.78 128.0 123.2 4.8

125.0 32.6 17.25 129.3 127.7 1.6

130.0 31.6 16.75 130.6 132.3 0.0

City of 
Mississauga

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\SWM\FSP\2228-Commercial SWM Design (MRM & WB).xlsm



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

 

SANITARY DEMAND CALCULATIONS 

 

 



SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Esixting Sanitary Flow Calculations

270 litres/emp/day

Existing Site Area 4.280 ha

Existing Population (50 persons/ha) 214 emp

Peaking Factor 4.00

Peak Flow 2.675 L/s

Site Infiltration (0.26 litres/second/ha) 1.113 L/s

Total Existing Site Sanitary Flows 3.788 L/s

Average Flow Rate

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Sanitary\2228-Sanitary Flow Calcs.xlsx



SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building A

290 litres/capita/day

Building A Residential Units 364 units

Building A Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 983 persons

Peaking Factor 3.80

Peak Flow 12.551 L/s

Total Building A Site Area 0.440 ha

Site Infiltration (0.26 litres/second/ha) 0.114 L/s

Total Proposed Peak Sanitary Flow from Building A 12.666 L/s

Average Flow Rate

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Sanitary\2228-Sanitary Flow Calcs.xlsx



SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building B

290 litres/capita/day

Building B Residential Units 298 units

Building B Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 805 persons

Peaking Factor 3.86

Peak Flow 10.421 L/s

Total Building B Site Area 0.390 ha

Site Infiltration (0.26 litres/second/ha) 0.101 L/s

Total Proposed Peak Sanitary Flow from Building B 10.523 L/s

Average Flow Rate

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Sanitary\2228-Sanitary Flow Calcs.xlsx



SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building C

290 litres/capita/day

Building C Residential Units 231 units

Building C Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 624 persons

Peaking Factor 3.92

Peak Flow 8.212 L/s

Total Building C Site Area 0.530 ha

Site Infiltration (0.26 litres/second/ha) 0.138 L/s

Total Proposed Peak Sanitary Flow from Building C 8.350 L/s

Average Flow Rate
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SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building D

290 litres/capita/day

Building D Residential Units 231 units

Building D Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 624 persons

Peaking Factor 3.92

Peak Flow 8.212 L/s

Total Building D Site Area 0.520 ha

Site Infiltration (0.26 litres/second/ha) 0.135 L/s

Total Proposed Peak Sanitary Flow from Building D 8.348 L/s

Average Flow Rate
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SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building E

290 litres/capita/day

Building E Residential Units 298 units

Building E Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 805 persons

Peaking Factor 3.86

Peak Flow 10.421 L/s

Total Building E Site Area 0.270 ha

Site Infiltration (0.26 litres/second/ha) 0.070 L/s

Total Proposed Peak Sanitary Flow from Building E 10.492 L/s

Average Flow Rate

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Sanitary\2228-Sanitary Flow Calcs.xlsx



SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building F

290 litres/capita/day

Building F Residential Units 709 units

Building F Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 1,914 persons

Peaking Factor 3.60

Peak Flow 23.134 L/s

Total Building F Site Area 0.500 ha

Site Infiltration (0.26 litres/second/ha) 0.130 L/s

Total Proposed Peak Sanitary Flow from Building F 23.264 L/s

Average Flow Rate

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Sanitary\2228-Sanitary Flow Calcs.xlsx



SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building G

290 litres/capita/day

Building G Residential Units 546 units

Building G Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 1,474 persons

Peaking Factor 3.68

Peak Flow 18.234 L/s

Total Building G Site Area 0.520 ha

Site Infiltration (0.26 litres/second/ha) 0.135 L/s

Total Proposed Peak Sanitary Flow from Building G 18.369 L/s

Average Flow Rate
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SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

INPUT:
Municipality: Custom Existing Avg. Domestic Flow: 270 L/ca/day

Proposed Avg. Domestic Flow: 290 L/ca/day
Infiltration Rate: 0.26 L/s/ha

Max. Harmon Peaking Factor: 4
Min. Harmon Peaking Factor: 2

OUTPUT:

Proposed Sanitary Flow Calculations - Building H

290 litres/capita/day

Building H Residential Units 485 units

Building H Residential Population (2.7 persons/unit, population equivalent is greater than 475 persons/ha) 1,310 persons

Peaking Factor 3.72

Peak Flow 16.357 L/s

Total Building H Site Area 0.440 ha

Site Infiltration (0.26 litres/second/ha) 0.114 L/s

Total Proposed Peak Sanitary Flow from Building H 16.471 L/s

Average Flow Rate
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SANITARY FLOW CALCULATIONS

Erin Mills Town Centre Block 1, Mississauga
Job Number: 2228

Date: October 2024
Designer Initials: D.P.R.S

BUILDING  No. of 
Units 

 Area 
(ha) 

 Connection 
Size (mm) 

 Connection 
Slope (%) 

 Connection 
Capacity 

(L/s) 

 Sanitary 
Demand 

(L/s) 
A 364          0.44   200              1.00              32.80           12.67        

B 298          0.39   300              1.80              129.74         10.52        

C 231          0.53   250              1.40              70.36           8.35          

D 231          0.52   200              1.00              32.80           8.35          

E 298          0.27   200              1.00              32.80           10.49        

F 709          0.50   200              1.00              32.80           23.26        

G 546          0.52   200              1.00              32.80           18.37        

H 485          0.44   200              1.00              32.80           16.47        
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27 February 2024

Mr. Barry Stern
Erin Mills Town Centre Holdings Inc.
50 Confederation Parkway
Concord, ON L4K 4T8

Re: 5100 Erin Mills Town Centre (Block 1), Mississauga, Ontario
Fire Flow Demand Calculations Building Design Assumptions

Dear Barry: 

We understand that the City of has requested a letter from us as the architects to support the 
assumptions is making for the fire protection demand calculations as part of the Zoning 
Bylaw Amendment application and Site Plan Approval application for the above-noted project. This is to 
confirm that the construction of the proposed building is as follows:  

- The building structure will be of fire-resistive construction (reinforced concrete);
- The building will be sprinklered for fire protection and the sprinklers will be fully monitored in accordance

with NFPA 13;
- The building’s exterior and interior will meet the requirements of the Ontario Building Code (OBC) with

respect to non-combustible construction for Group C residential occupancy;
- The building will provide the required fire-rating and protection at vertical service shafts and vertical

transportation shafts as required by the OBC; and
- There will be no exterior vertical communications in the form of exterior shafts and stairwells.

Should you have any questions, please do not hesitate to contact us at any time. 

Yours sincerely, 

Quadrangle Architects Limited

Per: _____________________________
Leslie M. Klein

Enclosure
Copies

23032.001_Rev01.docx

chitects Limited

________________________
Klein



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October ϮϬϮϰ

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 364                                 2.7                                               280                                      275,184                             

275,184                             
3.19                                    

Peak flows f
Peak hour (L/hr) 3                                     34,398                               

Max day (L/d) 2                                     550,368                             
9.56                                    
6.37                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 364                                 N/A 50                                        50                                       

275,184                                      
3.19                                            
6.37                                            
9.56                                            

56.37                                          Max day plus Fire Flow (L/s)

 Fire Flow 

BUILDING A

Avg Day (L/s)

Max Day (L/s)

Residential Use Avg. Day (L/d)

Peak Hour (L/s)

SITE SUMMARY - BUILDING A

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 2100 m2

F= 6,049 L/min.
6,000 L/min. 6,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -900 5,100

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -2,550

Exposure Adjustments (E )

Length (m) # Storeys
N 20 25 30 750 3%
E 174 58 30 1740 0%
S 76 25 30 750 0%
W 100 58 30 1740 0%

E = Total Exposure Charge 3% 153

REQUIRED FLOW (F"=F'+S+E) (L/min) 3,000
(USGPM) 793

BUILDING A

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

Limited combustible

Type I-II, protected openings
Type III-IV, unprotected openings
Type III-IV, unprotected openings
Type III-IV, unprotected openings

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Watermain\2228-FUS & Water Demand Worksheet-2020 version-Building A.xlsx



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 298                                 2.7                                               280                                      225,288                             

225,288                             
2.61                                    

Peak flows f
Peak hour (L/hr) 3                                     28,161                               

Max day (L/d) 2                                     450,576                             
7.83                                    
5.22                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 298                                 N/A 50                                        50                                       

225,288                                      
2.61                                            
5.22                                            
7.83                                            

55.22                                          Max day plus Fire Flow (L/s)

 Fire Flow 

SITE SUMMARY - BUILDING B

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)

BUILDING B

Residential Use Avg. Day (L/d)
Avg Day (L/s)

Peak Hour (L/s)
Max Day (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 2100 m2

F= 6,049 L/min.
6,000 L/min. 6,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -900 5,100

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -2,550

Exposure Adjustments (E )

Length (m) # Storeys
N 16 25 25 625 3%
E 33 54 25 1350 0%
S 20 25 25 625 3%
W 60 54 25 1350 0%

E = Total Exposure Charge 6% 306

REQUIRED FLOW (F"=F'+S+E) (L/min) 3,000
(USGPM) 793

Limited combustible

Type I-II, protected openings
Type I-II, protected openings
Type I-II, protected openings

Type III-IV, unprotected openings

BUILDING B

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Watermain\2228-FUS & Water Demand Worksheet-2020 version-Building B.xlsx



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 231                                 2.7                                               280                                      174,636                             

174,636                             
2.03                                    

Peak flows f
Peak hour (L/hr) 3                                     21,830                               

Max day (L/d) 2                                     349,272                             
6.07                                    
4.05                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 231                                 N/A 33                                        33                                       

174,636                                      
2.03                                            
4.05                                            
6.07                                            

37.38                                          Max day plus Fire Flow (L/s)

 Fire Flow 

SITE SUMMARY - BUILDING C

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)

BUILDING C

Residential Use Avg. Day (L/d)
Avg Day (L/s)

Peak Hour (L/s)
Max Day (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 1893 m2

F= 5,743 L/min.
6,000 L/min. 6,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -900 5,100

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -2,550

Exposure Adjustments (E )

Length (m) # Storeys
N 57 25 20 500 0%
E 32 50 20 1000 0%
S 16 25 20 500 3%
W 50 50 20 1000 0%

E = Total Exposure Charge 3% 153

REQUIRED FLOW (F"=F'+S+E) (L/min) 3,000
(USGPM) 793

BUILDING C

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

Limited combustible

Type I-II, protected openings
Type I-II, protected openings
Type I-II, protected openings

Type III-IV, unprotected openings

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Watermain\2228-FUS & Water Demand Worksheet-2020 version-Building C.xlsx



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 231                                 2.7                                               280                                      174,636                             

174,636                             
2.03                                    

Peak flows f
Peak hour (L/hr) 3                                     21,830                               

Max day (L/d) 2                                     349,272                             
6.07                                    
4.05                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 231                                 N/A 50                                        50                                       

174,636                                      
2.03                                            
4.05                                            
6.07                                            

54.05                                          

BUILDING D

Residential Use Avg. Day (L/d)
Avg Day (L/s)

Peak Hour (L/s)
Max Day (L/s)

Max day plus Fire Flow (L/s)

 Fire Flow 

SITE SUMMARY - BUILDING D

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 2235 m2

F= 6,240 L/min.
6,000 L/min. 6,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -900 5,100

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -2,550

Exposure Adjustments (E )

Length (m) # Storeys
N 13 25 20 500 3%
E 21 63 20 1260 0%
S 57 25 20 500 0%
W 48 63 20 1260 0%

E = Total Exposure Charge 3% 153

REQUIRED FLOW (F"=F'+S+E) (L/min) 3,000
(USGPM) 793

Limited combustible

Type I-II, protected openings
Type I-II, protected openings
Type I-II, protected openings

Type III-IV, unprotected openings

BUILDING D

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel
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5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 298                                 2.7                                               280                                      225,288                             

225,288                             
2.61                                    

Peak flows f
Peak hour (L/hr) 3                                     28,161                               

Max day (L/d) 2                                     450,576                             
7.83                                    
5.22                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 298                                 N/A 33                                        33                                       

225,288                                      
2.61                                            
5.22                                            
7.83                                            

38.55                                          Max day plus Fire Flow (L/s)

 Fire Flow 

SITE SUMMARY - BUILDING E

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)

BUILDING E

Residential Use Avg. Day (L/d)
Avg Day (L/s)

Peak Hour (L/s)
Max Day (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 1818 m2

F= 5,628 L/min.
6,000 L/min. 6,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -900 5,100

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -2,550

Exposure Adjustments (E )

Length (m) # Storeys
N 19 25 25 625 3%
E 23 50 25 1250 0%
S 12 25 25 625 3%
W 72 50 25 1250 0%

E = Total Exposure Charge 6% 306

REQUIRED FLOW (F"=F'+S+E) (L/min) 3,000
(USGPM) 793

BUILDING E

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

Limited combustible

Type I-II, protected openings
Type I-II, protected openings
Type I-II, protected openings

Type III-IV, unprotected openings

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Watermain\2228-FUS & Water Demand Worksheet-2020 version-Building E.xlsx



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 709                                 2.7                                               280                                      536,004                             

 Large Apartments (>750 sq.ft) -                                 3.0                                               280                                      -                                      
536,004                             

6.21                                    

Peak flows f
Peak hour (L/hr) 3                                     67,001                               

Max day (L/d) 2                                     1,072,008                          
18.62                                  
12.41                                  

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 709                                 N/A 67                                        67                                       

536,004                                      
6.21                                            

12.41                                          
18.62                                          
79.08                                          

BUILDING F

Residential Use Avg. Day (L/d)
Avg Day (L/s)

Peak Hour (L/s)
Max Day (L/s)

Max day plus Fire Flow (L/s)

 Fire Flow 

SITE SUMMARY - BUILDING F

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 4044 m2

F= 8,394 L/min.
8,000 L/min. 8,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -1,200 6,800

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -3,400

Exposure Adjustments (E )

Length (m) # Storeys
N 111 25 30 750 0%
E 69 116 30 3480 0%
S 19 25 30 750 3%
W 92 116 30 3480 0%

E = Total Exposure Charge 3% 204

REQUIRED FLOW (F"=F'+S+E) (L/min) 4,000
(USGPM) 1,057

Limited combustible

Type III-IV, unprotected openings
Type I-II, protected openings
Type I-II, protected openings

Type III-IV, unprotected openings

BUILDING F

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Watermain\2228-FUS & Water Demand Worksheet-2020 version-Building F.xlsx



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 546                                 2.7                                               280                                      412,776                              

412,776                              
4.78                                    

Peak flows f
Peak hour (L/hr) 3                                     51,597                                

Max day (L/d) 2                                     825,552                              
14.34                                  

9.56                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 546                                 N/A 50                                        50                                        

412,776                                      
4.78                                             
9.56                                             

14.34                                           
59.56                                           Max day plus Fire Flow (L/s)

 Fire Flow 

SITE SUMMARY - BUILDING G

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)

BUILDING G

Residential Use Avg. Day (L/d)
Avg Day (L/s)

Peak Hour (L/s)
Max Day (L/s)



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 2348 m2

F= 6,396 L/min.
6,000 L/min. 6,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -900 5,100

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -2,550

Exposure Adjustments (E )

Length (m) # Storeys
N 63 69 44 3036 0%
E 151 25 44 1100 0%
S 33 55 44 2420 0%
W 33 30 44 1320 0%

E = Total Exposure Charge 0% 0

REQUIRED FLOW (F"=F'+S+E) (L/min) 3,000
(USGPM) 793

BUILDING G

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

Limited combustible

Type I-II, protected openings
Type III-IV, unprotected openings

Type I-II, protected openings
Type I-II, protected openings



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

No. of Units PPU L/P/d Avg. Day (L/d)
Apartments 485                                 2.7                                               280                                      366,660                             

366,660                             
4.25                                    

Peak flows f
Peak hour (L/hr) 3                                     45,833                               

Max day (L/d) 2                                     733,320                             
12.74                                  

8.49                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Apartments 485                                 N/A 50                                        50                                       

366,660                                      
4.25                                            
8.49                                            

12.74                                          
58.49                                          Max day plus Fire Flow (L/s)

 Fire Flow 

SITE SUMMARY - BUILDING H

 Residential Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)

BUILDING H

Residential Use Avg. Day (L/d)
Avg Day (L/s)

Peak Hour (L/s)
Max Day (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 2348 m2

F= 6,396 L/min.
6,000 L/min. 6,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -900 5,100

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -2,550

Exposure Adjustments (E )

Length (m) # Storeys
N 23 53 30 1590 0%
E 144 25 30 750 0%
S 63 69 30 2070 0%
W 21 32 30 960 0%

E = Total Exposure Charge 0% 0

REQUIRED FLOW (F"=F'+S+E) (L/min) 3,000
(USGPM) 793

BUILDING H

Project Number: 2228
Date: October 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

Limited combustible

Type I-II, protected openings
Type III-IV, unprotected openings

Type I-II, protected openings
Type I-II, protected openings

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Watermain\2228-FUS & Water Demand Worksheet-2020 version-Building H.xlsx



5100 Erin Mills Town Centre, Mississauga
Designer Initials: D.P.R.S.

DOMESTIC WATER USAGE
CALCULATION SHEET

Job Number: 2228
Date: October 2024

Area (ha) PPU (employee/ha) L/P/d Avg. Day (L/d)
Existing 4.28                               50.0                                             250                                      53,500                               

-                                      
53,500                               

0.62                                    

Peak flows f
Peak hour (L/hr) 3                                     6,688                                  

Max day (L/d) 1.4                                  74,900                               
1.86                                    
0.87                                    

Land Use No. of Units (U)
 Min. Mississauga Fire Flow 

(L/s) 
 FUS Fire Flow (L/s)  Required Fire Flow (L/s) 

Commercial N/A N/A 83                                        83                                       

53,500                                        
0.62                                            
0.87                                            
1.86                                            

83.87                                          Max day plus Fire Flow (L/s)

 Fire Flow 

EXISTING

Avg Day (L/s)

Max Day (L/s)

Existing Use Avg. Day (L/d)

Peak Hour (L/s)

SITE SUMMARY - EXISTING

 Existing Use Avg. Day (L/d) 
Avg Day (L/s)
Max Day (L/s)

Peak Hour (L/s)



FIRE FLOW REQUIREMENT

 Project No. 2228
Date: October 2024

Designed by: J.L.
Checked by: D.S.

Address: Notes:

BASE FLOW CALCULATION FLOW 
(L/min)

C= 0.6
A= 4478 m2

F= 8,833 L/min.
9,000 L/min. 9,000

OCCUPANCY ADJUSTED FLOW (F') % CREDIT/CHARGE FLOW 
(L/min) (L/min)

Occupancy and Contents type:
-15% -1,350 7,650

SPRINKLER AND EXPOSURE ADJUSTMENTS % CREDIT/CHARGE
(L/min)

Sprinkler Adjustments (S)
Percentage of Floor Area Serviced by Sprinkler System 100%

Automatic Sprinkler Protection per NFPA Standards Yes -30%
Water Supply is Standard for Sprinkler System and Hose Lines Yes -10%
Fully Supervised System Yes -10%

All other buildings within 30m of the subject building are fully sprinklered as per NFPA No 0%
S = Total Sprinkler Credit -50% -3,825

Exposure Adjustments (E )

Length (m) # Storeys
N 48 25 1 25 0%
E 200 60 1 60 0%
S 158 50 1 50 0%
W 8 20 1 20 10%

E = Total Exposure Charge 10% 765

REQUIRED FLOW (F"=F'+S+E) (L/min) 5,000
(USGPM) 1,321

Limited combustible

Type III-IV, unprotected openings
Type III-IV, unprotected openings
Type III-IV, unprotected openings
Type III-IV, unprotected openings

EXISTING

Project Number: 2228
Date: November 2024

2020 FUS

Proposed Wall Length-Height 
Factor

Separation 
(m)Exposure Exposed Building Type

"F" Rounded to nearest 1,000

Effective area
Required fire flow

Type I Fire Resistive Construction

5100 Erin Mills Town Centre
City of Mississauga

Region of Peel

P:\2228 Erin Mills Town Centre Redevelopment, Mississauga\Design\Pipe Design\Watermain\2228-FUS & Water Demand Worksheet-2020 version-EXISTING.xlsx



9:00 AM

Company Name: EMTC Inc. Aquazition Employee: Sebastian Castillo Falla 

Two 2½" Hydrant Port 41 2144 69

Project Location: SE Corner of Glen Erin Dr and Erin Centre Blvd Date: 17-May-24

Projected Approx. Flow 6591 20

Static Pressure (Zero Port) 0 0 76

One 2½" Hydrant Port 63 1329 74

Number of Outlets Pitot Pressure (PSI) Flow (US G.P.M.) Residual Pressure (PSI)

5-200 Connie Cres. Concord ON L4K 1M1 Phone 416-883-9777 Fax 905-303-6977

FLOW TEST REPORT 

Location of Residual Hydrant : 1st HYD on Glen Erin Drive south of Erin Centre Blvd

Location of Flow Hydrant : 2nd HYD on Glen Erin Drive south of Erin Centre Blvd

Time of Test : Watermain Size : 400 mm Static Pressure : 76 PSI
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Water and Wastewater Modelling 
Demand Table 

Site Plan Applications 

Version Date Description of Revision 

1.0 January 10 2023 Posted to Peel Website 

2.0 August 30 2024 Reflects 2023 Linear Wastewater Standards and ICI population 

estimates as per Peel 2020 DC background study 



WATER AND WASTEWATER MODELLING DEMAND TABLE 

1 

Introduction 

Water and wastewater modelling may be required as a condition of the development approval 

process or prior to regional site servicing connection approval where intensification is 

proposed, where a possible increase in water demand or wastewater discharge is identified or 

where deemed necessary by Regional staff.   

A completed table includes the Professional Engineer’s signature and stamp as well as a site 

servicing concept.  The table will be deemed complete once all the information below is 

submitted and/or included.  Modelling will commence once the information is deemed 

complete.  All required calculations must be submitted with the completed demand table.  

The calculations shall be based on the specific development proposal. 

Application Information 

Application Number: 

Address: 

Consulting Engineer: 

Date Prepared: 

Population 

Existing 

Units Persons 

1 Residential 8) 

2 Institutional/Employment 8) 

3 Total 

5100 Erin Mills Town Centre

SCS Consulting Group Ltd.

October 2024

0

214

0 214



WATER AND WASTEWATER MODELLING DEMAND TABLE 

2 

Proposed 

Units Persons 

4 Residential 1) singles/semis (4.2 ppu) 

5 Townhomes (3.4 ppu) 

6 Large apartments (>1 

bedroom – 3.1 ppu) 

7 Small apartments (<=1 

bedroom – 1.7 ppu) 

8 Total proposed residential 

9 Proposed Institutional2) 

10 Proposed employment 3) 

11 Total Proposed 

Other 

12 Existing gross floor area for commercial and/or retail (sqm) 

13 Proposed gross floor area for commercial and/or retail (sqm) 

14 Land area (ha) 

Water Connection 

Hydrant flow test 4) 

15 Location 1 

16 Location 2 

3162 8538

8538

0

0
8538

5873

0

4.28

Residual: 1st hydrant on Glen Erin Dr south of Erin Centre Blvd

Flow: 2nd hydrant on Glen Erin Dr south of Erin Centre Blvd

8538



WATER AND WASTEWATER MODELLING DEMAND TABLE 

3 

Pressure (kPa) Flow (L/s) Time 

17 Minimum water pressure 

18 Maximum water pressure 

Water Demands (L/s) 

Use 1 6) Use 2 6) Use 3 6)  Total 

19 Existing fire flow 5) 8) 

20 Proposed average day flow 

21 Proposed maximum day flow 

22 Proposed peak hour flow 

23 Proposed fire flow 5) 

Water calculations 

Please use the following updated typical water demand criteria as per Peel’s 2020 Development 

Charges background study. 

Population Type Unit Average Consumption 

Rate 

Max Day 

Factor 

Peak Hour 

Factor 

Residential L/cap/d 270 1.8 3.0 

Institutional/Commercial/

Industrial 

L/emp/d 250 1.4 3.0 

282.7 135.3 9:00am

434.4 83.8 9:00am

83

27.71

83.06

66.7

83.06



WATER AND WASTEWATER MODELLING DEMAND TABLE 

4 

Wastewater Connection 

Wastewater Effluent (L/s) 

Discharge location 7)  Flow 

24 Existing effluent 8) 

25 Proposed effluent 

26 Proposed effluent 

27 Proposed effluent 

28 Proposed additional effluent 8) 

29 Other proposed effluent* 

30 Total proposed effluent 

*Please specify other proposed effluent (ex. occasional tank purges, off peak discharge, pool

drainage)

Wastewater calculations 

Please use the following updated daily per capita as per 2023 Peel Linear Wastewater 

Standards 

Population Type Unit Average Day 

Demand 

Min Peaking 

Factor 

Max Peaking 

Factor 

Inflow and 

Infiltration** 

Residential L/cap/d 290 2 4 0.26L/s/Ha 

Non-residential L/emp/d 270 2 4 0.26L/s/Ha 

Glen Erin Drive & Erin Centre Blvd; refer to SUE 3.79 L/s

Glen Erin Drive 49.91

Erin Centre Boulevard 58.57

108.48



WATER AND WASTEWATER MODELLING DEMAND TABLE 

5 

**For maintenance holes that are flood prone or located in low lying areas, an extra 0.28 L/s 

per maintenance hole may be added to the I&I calculation. 

Notes 

1) In accordance with Peel Linear Wastewater Standards and Region of Peel 2020 DC

background Study

2) refer to Peel Linear Wastewater Standards

3) For the commercial and industrial design flow calculations, please refer to Schedule 8b

on page A-9 of the Region of Peel 2020 DC background Study to determine population.

4) Please include the graphs associated with the hydrant flow test data.  Hydrant flow tests

should be performed within 2 years of submission to the Region. The Region will not

permit hydrant flow tests during the winter, please contact Region Water Operations for

scheduling.  The Region reserves the right to request an updated hydrant flow test as

required at any time.

5) Please reference the Fire Underwriters Survey Document

6) Please identify the flows for each use type, if applicable

7) Please include drainage plan for multiple discharge locations

8) For Intensification, sites with additions to buildings or additional buildings please

provide existing flow for existing buildings and the added flows for the new proposal, if

applicable
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1 Introduction 

1.1 Project Description 

EXP Services Inc. (EXP) was retained by The Muzzo Group of Companies. to prepare a  Hydrogeological Investigation Report 

associated with the proposed development located at 5100 Erin Mills Parkway – Block 1, Mississauga, Ontario (hereinafter 

referred to as the ‘Site’).  

The Site is currently occupied in part by a single storey commercial building along with paved surface parking and landscape 

areas. It is our understanding that the proposed development plan is to construct a total of nine (9) towers of 20 to 35 storeys 

in height. The development consists of five (5) phases which will include five (5) levels of underground parking. The Site location 

plan is shown on Figure 1. 

In 2020 and 2024, EXP conducted Preliminary Geotechnical Investigation, Hydrogeological Investigation and Environmental Site 

Assessment in conjunction with this investigation. The pertinent information gathered from the noted investigations is utilized 

for this report. 

1.2 Project Objectives 

The main objectives of the Hydrogeological Investigation are as follows: 

• Establish the local hydrogeological settings within the Site; 

• Provide Preliminary recommendations on construction and long-term dewatering; 

• Assess groundwater quality; and  

• Prepare a Hydrogeological Investigation Report. 

1.3 Scope of Work 

To achieve the investigation objectives, EXP has completed the following scope of work: 

• Reviewed available geological and hydrogeological information for the Site; 

• Developed and conducted Single Well Response Tests (SWRT) on monitoring wells to assess hydraulic conductivities of the 

saturated soils at the Site; 

• Completed two (2) rounds of groundwater level measurements at all monitoring wells; 

• Collected one (1) groundwater sample for analyses of parameters, as listed in the Peel Region Sanitary and Storm Sewer Use 

By-Law; 

• Evaluated the information collected during the field investigation program, including borehole geological information, 

Water Well Records (WWR), SWRT results, groundwater level measurements and groundwater water quality; 

• Prepared site plans, cross sections, geological mapping and groundwater contour mapping for the Site; 

• Provided preliminary recommendations on the requirements for construction and long-term dewatering; 

• Provided recommendations on the Ministry of Environment, Conservation and Parks (MECP) Water Taking Permits and Peel 

Region Sewer Discharge Agreements (SDA) for the construction and post-construction phases; and, 

• Prepared a Hydrogeological Investigation Report 
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The Hydrogeological Investigation was prepared in accordance with the Ontario Water Resources Act, and Ontario Regulation 
387/04.  The scope of work outlined above was made to assess dewatering and did not include a review of Environmental Site 
Assessments (ESA). 

1.4 Review of Previous Reports 

The following reports were reviewed as part of this Hydrogeological Investigation: 

• EXP Services Inc. (November 16, 2022), Preliminary Hydrogeological Investigation, 5100 Erin Mills Parkway, Mississauga, ON, 

prepared for Muzzo Group. 

• EXP Services Inc. (November 10, 2022), Supplementary Geotechnical Investigation, Proposed Mixed Use Development, 5100 

Erin Mills Parkway, Mississauga, ON, prepared for Muzzo Group. 

• EXP Services Inc. (December 1, 2020), Phase II Environmental Site Assessment, 5100 Erin Mills Parkway, Mississauga, ON, 

prepared for Muzzo Group. 

• EXP Services Inc. (March 27, 2020), Draft Preliminary Geotechnical Investigation, 5100 Erin Mills Parkway, Mississauga, ON, 

prepared for Muzzo Group. 

• Cushman & Wakefield Asset Services (May 22, 2019), Erin Mills Town Centre, Business Plan for a New Mixed-Use 

Development, prepared for Investment Management Corporation Ontario.   

Any past and/or future geotechnical, hydrogeological, environmental and risk assessments, and updated 

development/architectural plans should be provided to update this hydrogeological report prior to submission of permits and 

approvals by the municipalities and agencies. 
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2 Hydrogeological Setting 

2.1 Regional Setting 

2.1.1 Regional Physiography 

The Site is within a physiographic region known as the South Slope, and the physiographic landform is named Till Moraines (as 
shown on Figures 2B and 2C).  The South Slope is a sloping plain that extends along the southern boundary of the Peel Plain to 
the shoreline of former Lake Iroquois. This physiographic region represents the southern flank of the Oak Ridges Moraine and is 
underlain by glacial till. The resulting soil types are predominantly clay with some clay loam and loam. Since the topography is 
not hummocky like the Oak Ridges, runoff is relatively high and infiltration is correspondingly low. 

2.1.2 Regional Geology and Hydrogeology 

The surficial geology can be described as glaciolacustrine-derived silty to clayey till in northern portion of the site and Paleozoic 
Bedrock in the southern portion of the site (Ministry of Northern Development and Mines, 2010). The surficial geology of the 
Site and surrounding areas is shown on Figure 2. 

Based on the available regional geology maps, the subsurface stratigraphy of the Site from top to bottom is summarized in Table 
2-1 (TRCA, 2008 and Oak Ridge Moraine Groundwater Program, 2024). The overburden thickness is approximately 11.09 m. 

Table 2-1:  Summary of Subsurface Stratigraphy 

Stratigraphic Unit General Description  
Top Elevation of 

Stratigraphic Unit 
Halton Till or 

Equivalent 
(Aquitard) 

This lithologic unit typically consists of sandy silt to clayey silt till 
interbedded with silt, clay, sand and gravel. 

172.36 

Newmarket Till  
(Aquitard) 

This lithologic unit mainly consist of a massive and dense silty sand unit. 162.2 

Queenston Formation 
(Aquifer) 

Bedrock consists of interbedded shale, limestone, dolostone and 
siltstone. It belongs to the Upper Ordovician, (Ministry of Northern 
Development and Mines, 2012). 

165.22 

 
Regional groundwater across the area flows northeast, towards the Credit River (Oak Ridge Moraine Groundwater Program, 
2024).  Local deviation from the regional groundwater flow pattern may occur in response to changes in topography and/or soils, 
as well as the presence of surface water features and/or existing subsurface infrastructure. 
 

2.1.3 Existing Water Well Survey 

Water Well Records (WWRs) were compiled from the database maintained by the Ministry of the Environment, Conservation 
and Parks (MECP) and reviewed to determine the number of water wells documented within a 500-m radius of the Site 
boundaries.  The locations of the MECP WWRs within 500 m of the Site are shown on Figure 3.  A summary of the WWR is 
included in Appendix A. 

The MECP WWR database indicates that sixteen (16) records within a 500 m radius from the Site centroid where three (3) well 
records are identified onsite (Figure 3 and Appendix A). Well distances are calculated relative to the Site centroid, therefore 
some distances in Appendix A exceed 500 m. 

All offsite wells were reportedly identified as monitoring and observation wells, test holes, wells, abandoned and/or listed with 
unknown use. 
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2.2 Site Setting 

2.2.1 Site Topography 

The Site is in an urban land use setting. The topography is considered relatively flat with a regional gradual southeasterly slope 
towards Credit River and Lake Ontario.  The surface elevation of the Site ranges between approximately 175.26 to 176.87 meters 
above sea level (masl). 

2.2.2 Local Surface Water Features 

The Site is within the Credit River watershed. No surface water features exist onsite.  The nearest surface water feature is an 
unnamed tributary of Mullet Creek, approximately located 500 meters northeast of the Site boundary. Lake Ontario is 
approximately 10 km from the Site boundary to the southeast. 

2.2.3 Local Geology and Hydrogeology  

A summary of subsurface soil stratigraphy is provided in the following paragraphs. The soil descriptions are based on the 
geotechnical investigation report (EXP, 2024). They are summarized for the hydrogeological interpretations. As such, the 
information provided in this section shall not be used for construction design purposes. 

The detailed soil profiles encountered in each borehole and the results of moisture content determinations are presented on 
the attached borehole logs (Appendix B).  The soil boundaries indicated on the borehole logs are inferred from non-continuous 
sampling and observations during drilling.  These boundaries are intended to reflect approximate transition zones for the 
Hydrogeological Investigation and shall not be interpreted as exact planes of geological change. 

The "Notes on Sample Description" preceding the borehole logs form an integral part of and should be read in conjunction with 
this report.  The following is a brief description of the soil conditions encountered during the investigation. 

Based on the results of the geotechnical investigation, the general subsurface soil stratigraphy consists of the following units 
from top to bottom: 

Asphalt and Topsoil 
Asphalt with thickness ranging from about 70 to 140 mm was encountered at the surface of Boreholes 201, 202, 203, 204, 205, 
206 and 209D.   At the ground surface of Boreholes 207, 210, 211, 212, 213 and 214D, topsoil cover with thickness ranging from 
about 100 to 200 mm was encountered.  At Borehole 208, a topsoil layer of about 125 mm thick was encountered below the 
surficial pebble layer.   
 
Fill  
Fill, comprising sand and gravel, silty sand and clayey silt was encountered below the asphalt or topsoil at all borehole locations.  
The fill extends to depths ranging from about 0.7 to 2 m below existing ground surface (El. ~176.1 to 173.3 m).   
 
Silt  
The fill in Borehole 205 is underlain by a silt deposit which is brown to grey in colour, contains a trace of clay and gravel.  It is in 
a dense to very dense state of compactness (recorded ‘N’-values of 41 to over 100) and extends to a depth of about 8.5 m below 
existing grade (El. ~166.8 m).   
 
Sandy Silt to Silty Sand 
A sandy silt to silty sand deposit was encountered below the fill in Borehole 206.  This deposit is brown in colour and is in a 
compact state of compactness.  The sandy silt to silty sand extends to a depth of about 2.5 m below existing ground surface (El. 
~173.5 m).   
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Silt Till 
A silt till deposit was encountered below the silt in Borehole 205, below the sandy silt to silty sand in Borehole 206 and below 
the fill in the remaining boreholes.  The silt till is generally reddish brown in colour, contains some clay, a trace of sand with a 
trace of shale fragments at lower level of the deposit.  It has moisture contents of about 5 to 11 percent of dry mass and is in a 
dense to very dense state of compactness (recorded ‘N’-values of 38 to over 100).  The silt till extends to depths of about 2.6 to 
10.1 m below existing ground surface (El. ~174.2 to 165.2 m).   
 
Shale Bedrock  
Shale bedrock of the Queenston Formation was encountered below the silt till at all borehole locations.  The approximate 
elevation for the bedrock encountered in each borehole is presented in the individual borehole and core logs.  Approximately 
4.7 to 12.6 m of shale bedrock was cored in the boreholes and the detailed findings from the rock cores are presented in the 
respective rock core logs for each borehole.   
 
Based on the rock core information, the shale bedrock comprises about 62 to 98% shale, 1 to 11% limestone, 1 to 26% siltstone 
and 1 to 2% clay seams.  The core recovery ranged from 92 to 100%.  The Rock Quality Designation (RQD), a rock quality indicator, 
is defined as the sum of core lengths of 100 mm or greater divided by the total length of the drill run.  The recorded RQD ranged 
from about 0 to 100% with the lower values recorded in the weathered or rubble zones within the shale bedrock.  In general, 
the RQD values beyond the weathered or rubble zones ranged from about 56 to 100%, indicating a fair quality.  The shale bedrock 
generally consists of moderately soft bedded red shale with some limestone interbeds and is highly weathered in the upper 
zones and becoming sound with depth.  All 14 deep boreholes were terminated in the shale bedrock at depths ranging from 
about 15.3 to 15.9 m below existing ground surface (El. 161.6 to 159.8 m).   
 
The Queenston Formation consists of red shale with interbeds of limestone and siltstone.  Typically, the hard layers comprise 
about 15 to 20 percent of the unit.  The hard layers are usually less than about 100 to 150 mm thick but some layers are much 
thicker.  The thicker layers have been observed to be as much as 750 to 900 mm at other sites.  The layers are actually lenses 
and they can vary significantly in thickness over short distances. 
 
The borehole and monitoring well locations are shown on Figure 4.  Geological cross-sections were generated based on the 
available borehole logs completed as part of the previous and current investigations and shown on Figure 5 (Cross section A-A’) 
The cross section shows a simplified representation of soil conditions and soil deposits may be interconnected differently than 
represented.  Borehole logs used to generate both cross-sections are provided in Appendix B. 
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3 Results 

3.1 Monitoring Well Details 

The monitoring well network was installed as part of the Geotechnical and Environmental Investigations at the Site. It consists 
of the following: 

• Two (2) shallow overburden monitoring wells (BH5 and BH20) were installed as part of the previous investigation; 

• One (1) deep monitoring well (BH101) was installed as part of the previous investigation; 

• Four (4) shallow monitoring wells (BH/MW 202, BH/MW 203, BH/MW 209S and BH/MW 214S) were installed as part of the 

current investigation; 

• Five (5) deep monitoring wells (BH/MW 205, BH/MW 207, BH/MW 209D, BH/MW 212, and BH/MW 214D) were installed as 

part of the current investigation.  

The diameter of all monitoring wells is 50 mm. All wells were installed with a flush mount protective casing. Borehole logs and 

monitoring well installation details are provided in Appendix B. The monitoring well locations are shown on Figure 4. 

3.2 Water Level Monitoring 

As part of the Hydrogeological Investigation, static water levels in the monitoring wells installed outside of the existing building 
were recorded in five (5) monitoring events between October 26, 2022 and February 4, 2024. A summary of all static water level 
data as it relates to the elevation survey is given in Table 3-1 below.  

The groundwater elevation recorded in the shallow wells ranged from 167.74 masl to 172.30 masl. The groundwater elevation 
recorded in the deep wells ranged from 168.90 masl to 170.42 masl
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 Table 3-1: Summary of Measured Groundwater Elevations 

Monitoring Well ID 
Ground Surface Elevation 

(masl) 
Stick Up (m)* 

Approximate Full Well 
Depth (mbTOP)* 

Approximate Full 
Well Depth (mbgs) 

Minimum Groundwater 
Elevation (masl) 

Maximum Groundwater 
Elevation (masl) 

Depth 26-Oct-22 28-Oct-22 31-Oct-22 29-Jan-24 4-Feb-24 

BH 5 
 

175.10 
 

0.00 
 

4.68 
 

4.68 
 

169.38 
 

169.38 
 

mbTOP DRY 
- 
- 

- 
- 
- 

DRY 
- 
- 

5.72 5.72 

mbgs 5.72 5.72 

masl 169.38 169.38 

BH 20 
 

177.19 
 

0.76 
 

6.56 
 

5.80 
 

172.23 
 

172.30 
 

mbTOP 5.65 - 
- 
- 

5.67 5.72 5.72 

mbgs 4.89 4.91 4.96 4.96 

masl 172.30 172.28 172.23 172.23 

BH 101 
 

175.11 
 

0.00 
 

12.05 
 

12.05 
 

169.37 
 

169.44 
 

mbTOP 5.72 5.67 5.75 5.72 5.72 

mbgs 5.72 5.67 5.75 5.72 5.72 

masl 169.40 169.44 169.37 169.39 169.39 

BH 202 
 

176.76 
 

0.00 
 

7.21 
 

7.21 
 

170.79 
 

170.82 
 

mbTOP - - - 5.94 5.97 

mbgs - - - 5.94 5.97 

masl - - - 170.82 170.79 

BH 203 
 

176.31 
 

0.00 
 

6.94 
 

6.94 
 

169.84 
 

170.15 
 

mbTOP - - - 6.47 6.16 

mbgs - - - 6.47 6.16 

masl - - - 169.84 170.15 

BH 205 
 

175.26 
 

0.00 
 

15.20 
 

15.20 
 

169.70 
 

169.92 
 

mbTOP - - - 5.34 5.56 

mbgs - - - 5.34 5.56 

masl - - - 169.92 169.70 

BH 207 
 

176.12 
 

0.96 
 

15.50 14.54 
168.74 

 
170.01 

 

mbTOP - - - 7.07 8.34 

mbgs - - - 6.11 7.38 

masl - - - 170.01 168.74 

BH 209 S 
 

176.87 
 

0.00 
 

6.91 
 

6.91 
 

 
 

 
 

mbTOP - - - DRY DRY 

mbgs - - - DRY DRY 

masl - - - DRY DRY 

BH 209 D 
 

176.87 
 

0.00 
 

14.60 
 

14.60 
 

168.90 
 

169.02 
 

mbTOP - - - 7.85 7.97 

mbgs - - - 7.85 7.97 

masl - - - 169.02 168.90 

BH 212 
 

176.12 
 

0.89 
 

15.94 
 

15.05 
 

170.30 
 

170.42 
 

mbTOP - - - 6.59 6.71 

mbgs - - - 5.70 5.82 

masl - - - 170.42 170.30 

BH 214 S 
 

175.97 
 

1.10 
 

7.21 
 

6.11 
 

170.02 
 

170.05 
 

mbTOP - - - 7.02 7.05 

mbgs - - - 5.92 5.95 

masl - - - 170.05 170.02 

BH 214 D 
 

175.97 
 

0.95 
 

16.77 
 

15.82 
 

169.69 
 

169.92 
 

mbTOP - - - 7.00 7.23 

mbgs - - - 6.05 6.28 

masl - - - 169.92 169.69 

 Two (2) maps were created for the Site to show groundwater contours of the shallow and deep water-bearing zones (Figures 6).  Accordingly, the general groundwater flow direction is interpreted to be northeast of the Site for the shallow and deep water-bearing zones 

respectively, towards Mullet Creek, one of the tributaries of Credit River. This is consistent with the Oak Ridges Moraine Groundwater Program database. Groundwater levels are expected to show seasonal fluctuations and vary in response to prevailing climate conditions. 

This may also affect the direction and rate of flow.  It is recommended to conduct seasonal groundwater level measurements to provide more information on seasonal groundwater level fluctuations.
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3.3 Hydraulic Conductivity Testing 

Two (2) Single Well Response Tests (SWRT’s) were completed on monitoring wells BH20 and BH101 on October 31, 2022, as well 
as an additional six (6) on BH/MW 202, BH/MW 205, BH/MW 207, BH/MW 209D, BH/MW 212, and BH/MW 214D on February 
4, 2024.  The tests were completed to estimate the saturated hydraulic conductivity (K) of the soils at the well screen depths 
utilizing data loggers, preprogramed to take measurement on (time in sec/ half sec/minutes) intervals. 

The static water level within each monitoring well was measured prior to the start of testing.  In advance of performing SWRTs, 
each monitoring well underwent development to remove fines introduced into the screens following construction.  The 
development process involved purging of the monitoring wells to induce the flow of fresh formation water through the screen.  
Each monitoring well was permitted to fully recover prior to performing SWRTs. 

Hydraulic conductivity values were calculated from the SWRT and constant rate test data as per Hvorslev’s solution included in 
the Aqtesolv Pro. V.4.5 software package.  The semi-log plots for normalized drawdown versus time are included in Appendix C. 
A summary of the hydraulic conductivities (K-values) estimated from the SWRTs are provided in Table 3-2. 

Table 3-5: Summary of Hydraulic Conductivity Testing 

Monitoring 
Well 

Well Depth 
(mbgs) 

Screen Interval 
(mbgs) Soil formation 

Screened 
Estimated Hydraulic Conductivity 

(m/s) 
from to 

BH 20 6.56 3.56 6.56 Shale 1.2E-06 

BH 101 12.05 9.05 12.05 Shale 2.7E-07 

BH/MW 202 7.21 4.21 7.21 Shale 4.6E-08 

BH/MW 205 15.2 12.2 15.2 Shale 5.7E-08 

BH/MW 207 15.5 12.5 15.5 Shale 1.8E-07 

BH/MW 209D 14.6 11.6 14.6 Shale 3.5E-07 

BH/MW 212 15.05 12.05 15.05 Shale 1.6E-07 

BH/MW 214D 15.82 12.82 15.82 Shale 1.3E-06 

Highest Estimated K Value 1.3E-06 

Geometric Mean of Estimated K Values 2.6E-07 

Arithmetic Mean of Estimated K Values 4.6E-07 

SWRTs provide K-estimates of the geological formation surrounding the well screens and may not be representative of bulk 
formation hydraulic conductivity.  As shown in Table 3-2, the highest K-value of the tested water-bearing zone is 1.3E-06 m/s, 
and the geometric mean of the K-values is 2.6E-07 m/s. 
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3.4 Groundwater Quality 

To assess the suitability for discharging pumped groundwater into the sewers owned by the Peel Region and/or the City of 
Mississauga during dewatering activities, one (1) groundwater sample was collected from monitoring well BH 101 on October 
28, 2022 and BH 205 on February 2, 2024 using a peristaltic pump. Prior to collecting the noted water sample, approximately 
three (3) standing well volumes of groundwater were purged from the referred well. The samples were collected unfiltered and 
placed into pre-cleaned laboratory-supplied vials and/or bottles provided with analytical test group specific preservatives, as 
required.  Dedicated nitrile gloves were used during sample handling.  The groundwater samples were submitted for analysis to 
Bureau Veritas Laboratory, a CALA certified independent laboratory in Mississauga, Ontario. Analytical results are provided in 
Appendix D. 

Table 3-3 summarizes exceedance(s) of the Sanitary (Table 1) and Storm (Table 2) Sewer Use By-Law parameters. 

When comparing the chemistry of the collected groundwater samples to the Peel Region’s Sanitary and Combined Sewer 
Discharge Criteria, there were no parameter exceedances to be reported. 

When comparing the chemistry of the collected groundwater samples to the Peel Region’s Storm Sewer Discharge Criteria, the 
concentrations of Total Kjeldahl Nitrogen (TKN), Total Suspended Solids (TSS), and Total and Dissolved Manganese (Mn) 
exceeded the applicable guidelines.  

Please note that the City of Mississauga updated their sewer use By-Law in 2022 (0046-2022) and as a result the only parameter 
which exceeded the City of Mississauga Storm sewer use By-Law limits was Total Suspended Solids (TSS).  

Reporting detection limits (RDLs) were below the Sewer Use By-Law parameter criteria of Tables 1 and 2. 

Table 3-3: Summary of Analytical Results 

Parameter Units 

Peel Region 
Sanitary and 
Combined 

Sewer 
Discharge 

Limit 

Peel Region 
Storm Sewer 

Discharge 
Limit 

The City of 
Mississauga’s 
Storm Sewer 

Discharge 
Limit 

BH 101 
October 28, 

2022  

BH 205 
February 2, 

2024 

Total Suspended 
Solids (TSS) 

mg/L 350 15 15 27 27 

Total Manganese 
(Mn)  

µg/L 5,000 50 2,000 (370) (82) 

Dissolved 
Manganese (Mn) 

µg/L 5,000 50 2,000 - - 

Total Kjeldahl 
Nitrogen (TKN)  

µg/L 100 1 - (1.5) (2.3) 

Bold – Exceeds City of Mississauga and Peel Region’s Storm Sewer Discharge limit. 
Bolded and in brackets: Exceeds Peel Region’s Storm Sewer Discharge criteria, however it complies with the City of Mississauga’s Storm 
Discharge criteria.  

For the short-term dewatering system (construction phase), it is anticipated that TSS levels and some other parameters (for 

example, Total Metals) in the pumped groundwater may become elevated and exceed both, Sanitary and Storm Sewer Use By-

Law limits.  To control the concentration of TSS and associated metals, it is recommended that a suitable treatment method be 

implemented (filtration or decantation facilities and/ or any other applicable treatment system) during construction dewatering 

activities to discharge to the applicable sewer system.  The specifications of the treatment system will need to be adjusted to 

the reported water quality results by the treatment contractor/process engineer. 
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Post construction (long-term) discharge to the Region of Peel’s sanitary system is not permitted. Should the pumped 
groundwater be released into the Region of Peel’s sanitary system and based on the groundwater quality results, using a pre-
treatment is required for the long-term phase.   

Should the pumped groundwater be released into the Region of Peel’s storm system and based on the groundwater quality 
results, using a pre-treatment system is required for the long-term phase.    

Should pumped groundwater be released into the City of Mississauga’s storm system and based on the groundwater quality 
results, using a pre-treatment system is required for the long-term phase.     

The water quality results presented in this report may not be representative of the long-term condition of groundwater quality 
onsite. As such, regular water quality monitoring is recommended for the post-construction phase, as required by the City. An 
agreement to discharge into the sewers owned by Peel Region will be required prior to releasing dewatering effluent. The 
Environmental Site Assessment Report(s) shall be reviewed for more information on the groundwater quality conditions at the 
Site.  
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4 Dewatering Assessment 

4.1 Dewatering Flow Rate Estimate and Zone of Influence 

The Dupuit-Forcheimer equation for radial flow to both sides of an excavation through an unconfined aquifer resting on a 
horizontal impervious surface was used to obtain a flow rate estimate.  Dewatering flow rate is expressed as follows: 

𝑄𝑤 =
𝜋𝐾(𝐻2 − ℎ2)

𝐿𝑛 [
𝑅𝑜

𝑟𝑒
]

 

𝑟𝑒 =  
𝑎+𝑏

𝜋
    𝑅𝑜 = 𝑅𝑐𝑗 + 𝑟𝑒 

Where: 

Qw = Rate of pumping (m3/s) 

X = Length of excavation (m) 

K = Hydraulic conductivity (m/s) 

H = Hydraulic head beyond the influence of pumping (static groundwater elevation) (m) 

h = Hydraulic head above the base of aquifer in an excavation (m) 

R0 = Radius of influence (m) 

Rcj = Cooper-Jacob’s radius of influence (m) 

re = Equivalent perimeter (m) 

𝑎 = Length of the excavation area (m) 

𝑏 = Width of the excavation area (m) 

It is expected that the initial dewatering rate will be higher to remove groundwater from within the overburden formation.  The 
dewatering rates are expected to decrease once the target water level is achieved in the excavation footprint as groundwater 
will have been removed, primarily from storage, resulting in lower seepage rates into the excavation. 

4.2 Cooper-Jacob’s Radius of Influence 

The radius of influence (Rcj) for the construction dewatering was calculated based on Cooper-Jacob’s equation.  This equation 
is used to predict the distance at which the drawdown resulting from pumping is negligible.   

The estimated radius of influence due to pumping is based on Cooper-Jacob’s formula as follows: 

R𝑐𝑗 = √2.25𝐾𝐷𝑡/𝑠 

Where: 

Ro = Estimated radius of influence (m) 

D = Aquifer thickness (original saturated thickness) (m) 

K = Hydraulic conductivity (m/s) 

S = Storage coefficient  

t = Duration of pumping (s) 
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4.3 Stormwater 

Additional pumping capacity may be required to maintain dry conditions within the excavation during and following significant 
precipitation events. Therefore, the dewatering rates at the Site should also include removing stormwater from the excavation. 

A 15 mm precipitation event was utilized for estimating the stormwater volume.  The calculation of the stormwater volume is 
included in Appendix E. 

The estimate of the stormwater volume only accounts for direct precipitation into the excavation. The dimensions of the 
excavation are considered in the dewatering calculations. Runoff which originated outside of the excavation’s footprint is 
excluded and it should be directed away from the excavation. 

During precipitation events greater than 15 mm (ex: 100-year storm), measures should be taken by the contractor to retain 
stormwater onsite in a safe manner to not exceed the allowable water taking and discharge limits, as necessary.  A two (2) and 
a one hundred (100) year storm event over a 24-hour period are approximately 57 and 124.4 mm. 

4.4 Results of Dewatering Rate Estimates 

4.4.1 Construction Dewatering Rate Estimate 

For this assessment, it was assumed that the proposed construction plans include an excavation with shoring extending to the 
Site boundaries. EXP should be retained to review the assumptions outlined in this section, should the assumed shoring design 
change. 

Short-term (construction) and long term (post construction) dewatering calculations are presented in Appendix E. 

Pits (elevator, sump pits) are assumed to have the same excavation depth and dewatering target as the main excavation; deeper 
pits may require localized dewatering and revised dewatering estimates. 

Based on the assumptions provided in this report, the results of the dewatering rate estimate can be summarized as follows: 
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Table 4-1 Summary of Construction Dewatering Assumptions and Rate 

Input Parameter Phase I Building 
A 

Phase 2 
Building B and G 

Phase 3 
Building C and D 

Phase 4 
Building E and H 

Phase 5 
Building F1-F2 

Units Notes 

Number of 
Subgrade Levels 

5 Levels -  

Ground Elevations 175.97 175.97 177.03 176.22 175.16 masl 
Average elevation of boreholes and 

wells across each phase. 

Top of Slab 
Elevation 

160.57 161.04 161.63 160.82 159.76 masl 

Assumed to be approximately 
15.40 meters below ground surface 

elevation to P5 per Drawing 
A451.S. 

Lowest Footing 
Elevation 

159.07 159.54 160.13 159.32 158.26 masl 
Assumed to be approximately 1.5 
m below the top of slab elevation 

Excavation Area 
(Length x Width) 

4,900 
(70 x 70) 

1,1000 
(100 x 110) 

1,2100 
(110 x 110) 

8,100 
(90 x 90) 

5,200 
(130 x 40) 

m2  
(m x m) 

Approximate area (length x width) 
of Site parking area for the 

proposed development 

Short Term 
Dewatering 

       

With Safety Factor 
and Precipitation 

380,000  652,000  699,000  518,000  440,000  L/day 15 mm of precipitation 

With Safety Factor 258,000  377,000  396,000  316,000  310,000  L/day 
With safety factor of 2 and without 

precipitation 

Without Safety 
Factor 

251,000  463,000  501,000  360,000  285,000  L/day Without precipitation 

Long Term 
Dewatering 

       

With Safety Factor 71,000 58,000 62,000 48,000 47,000 L/day Safety Factor of 1.5 

Local dewatering may be required for pits (elevator pits, sump pits), if these extend deeper than the dewatering target. Local dewatering is not considered to be part of 
this assessment.  Dewatering estimates should be reviewed once the pit dimensions are available.
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Local dewatering may be required for pits (elevator pits, sump pits, raft) and for localized areas with permeable, soft, or wet soil 
conditions. Local dewatering is not considered to be part of this assessment, but contractor should be ready to install additional 
system to manage such conditions.  Dewatering estimates should be reviewed once the pit dimensions are available. 

All grading around the perimeter of the excavation should be graded away from the shoring the systems and ramp/site access 

to redirect runoff away from excavation.   

The dewatering assumptions are based on using shoring system without open cuts and sloped excavations. 

If groundwater cutoff systems (ex: caisson walls, sheet piles) are installed, these should be designed for maximal hydrostatic 

pressure for shallow and deep water levels, without dewatering on the outer side of the groundwater cutoff.  Soldier pile and 

lagging and caisson wall systems should be designed to account for shallow groundwater conditions and take into consideration 

that dewatering systems may not provide fully dewatered soil conditions. 

If groundwater cutoff systems are used for decreasing long-term dewatering rates, these should be designed as permanent 

structures to cutoff groundwater inflow in the long-term.  All perforations should be sealed permanently (ex: tiebacks, breaches, 

and cold joints) with no leakages and inspected.  Fillers should extend into low permeability deposits (ex: sound bedrock or till) 

to cutoff groundwater from water bearing zones.  Inspections should be conducted to confirm the depth of low permeability 

deposits along shoring system and that fillers are keyed into low permeability soil deposits. 

All grading around the perimeter of the construction Site should be graded away from the shoring the system. 

The contractor is responsible for the design of the dewatering systems (depth of wells, screen length, number of wells, spacing 
sand pack around screens, prevent soil loss etc.) to ensure that dry conditions are always maintained within the excavation at 
all costs. 

Dewatering should be monitored using dedicated monitoring wells within and around the perimeter of the excavation, and these 
wells should be monitored using manual measurements and with electronic data loggers; records should be maintained on site 
to track dewatering progress. Discharge rates should be monitored using calibrated flow meters and records of dewatering 
progress, and daily precipitation as per MECP requirements should be maintained. 

4.4.2 Post-Construction Dewatering Rate Estimate 

It is our understanding that the development plan includes a permanent foundation sub-drain system that will ultimately 
discharge to the municipal sewer system if conventional footings are installed. 

The long-term dewatering was based on the same equations as construction dewatering shown in Section 4.1. 

The calculation for the estimated flow to the future sub-drain system (with no cutoff walls) is provided in Appendix E.  The 
dewatering target for the foundation drainage system is taken at 0.5 m below the lowest slab elevation. 

The foundation drain analysis provides a flow rate estimate. Once the foundation drain is built, actual flow rate measurements 
of the sump discharge will be required to confirm the estimated flow rate.  

Based on the assumptions provided in this report, the estimated sub-drain discharge volumes are summarized in Appendix E. 
Seasonal and daily fluctuations are expected.  These estimates may be affected by hydrogeological conditions beyond those 
encountered at this time, fluctuations in groundwater regimes, surrounding Site alterations, and existing and future 
infrastructures.  

Intermittent cycling of sump pumps and seasonal fluctuation in groundwater regimes should be considered for pump 
specifications. A safety factor was applied to the flow rate to account for water level fluctuations due to seasonal changes. 
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These estimates assume that pits (elevator and/or sump pits) are made as watertight structures (without drainage), if their 
depths extend below the dewatering target, as previously stated.  The dewatering assumptions are based on using shoring 
system without open cuts. Open cuts can act as preferential groundwater pathways in the long-term and cause foundation 
drainage volumes to increase. 

The sub-drain rate estimate is based on the assumptions outlined in this report. Any variations in hydrogeological conditions 
beyond those encountered as part of this investigation may significantly influence the sub-drain discharge volumes.   

4.5 MECP Water Taking Permits 

4.5.1 Short-Term Discharge Rate (Construction Phase) 

In accordance with the Ontario Water Resources Act, if the water taking for the construction dewatering is more than 50,000 
L/day but less than 400,000 L/day, then an online registration in the Environmental Activity and Sector Registry (EASR) with the 
MECP will be required. If groundwater dewatering rates onsite exceed 400,000 L/day, a Category 3 Permit to Take Water (PTTW) 
will be required from the MECP. 

As of July 1, 2021, an amendment of O. Reg. 63/16 has come into effect and replaced the former subsection 7 (5) such that the 
EASR water taking limit of 400,000 L/day would apply to groundwater takings of each dewatered work area only, excluding 
stormwater.  

The dewatering estimate including a safety factor is greater than 50,000 L/day and as shown in Table 4-1 for Phase 1 through 5. 
The MECP construction dewatering rate excludes the precipitation amount and is the rate used for the permit application. Based 
on the MECP construction dewatering an EASR will be required to facilitate the construction dewatering program for these 
buildings. 
 

A Discharge Plan (dewatering sketch, sewer discharge agreement) must be developed and applied for any discharges from the 
Site. Monitoring of both water quantity and water quality must be carried out for the entire duration of the construction 
dewatering phase.  During this phase, the Discharge Plan and the daily water taking records must be available onsite.  
 
The EASR, Discharge Plan, hydrogeological investigation report, and geotechnical assessment of settlements must also be 
available at the construction Site during the entire construction dewatering. EXP should be notified immediately about any 
changes to the construction dewatering schedule or design, since the EASR will need to be updated to reflect these modifications.  
Altogether, the hydrogeological report, EASR, Discharge Plan and geotechnical assessment constitute the Water Taking Plan 
which needs to be available onsite during the construction dewatering. 

4.5.2 Long-Term Discharge Rate (Post Construction Phase) 

In accordance with the Ontario Water Resources Act, if the water taking for the construction dewatering is more than 50,000 
L/day, then an application for a Category 3 Permit to Take Water (PTTW) will be required from the MECP. 

Based on the long term dewatering estimates shown in Table 4-1, a Category 3 Permit to Take Water (PTTW) will not be required 
to facilitate the post-development phase for Phases 4 and 5, but will be required for Phases 1, 2 and 3. 

The safety factor for construction (short-term) dewatering is selected larger than for long-term to account for anticipated greater 
groundwater volumes during initial dewatering. The applied analytical formula is adequate for long-term (steady state) 
conditions as it omits specific yield and time dependency. When the formula is used for short-term conditions a larger safety 
factor is recommended to cover a larger initial dewatering rate, which is required to remove stored groundwater. Moreover, a 
large initial construction dewatering rate is favorable, as it supports reducing the time to reach the dewatering target elevation. 
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5 Environmental Impact 

5.1 Surface Water Features 

The Site is within the Credit River watershed. No surface water features exist onsite.  The nearest surface water feature is an 
unnamed tributary of Mullet Creek, approximately located 500 meters northeast of the Site boundary. Lake Ontario is 
approximately 10 km from the Site boundary to the southeast. 

Due to the limited extent of zone of influence and the wide distance to the nearest surface water feature, no detrimental impacts 
on surface water features are expected during construction activities. 

5.2 Highly Vulnerable Aquifers and Significant Groundwater Recharge Areas (HVAs and SGRA) 

Based on the Ontario Source Protection Information Atlas, the Site is partially identified within a Highly Vulnerable Aquifer (HVA) 
area. Moreover, the Significant Groundwater Recharge Areas (SGRA) are identified at the close proximity of the Site boundary 
(Appendix F).    

5.3 Groundwater Sources 

Well Records from the MECP Water Well Record (WWR) Database were reviewed to determine the presence and number of 
water supply wells within a 500 m radius of the Site boundaries. Given that no water supply wells exist within the 500 m buffer, 
no dewatering related impact on water supply wells is expected in the area. 

5.4 Geotechnical Considerations 

As per the MECP technical requirement for PTTW and EASRs, the geotechnical assessment of the stability of the soils due to 
water taking (ex: settlement, soil loss, subsidence, etc.) is required. The water taking should not have unacceptable interference 
on soils and underground structures (foundations, utilities, etc.). 

A letter related to geotechnical issues as it pertains to the Site is required to be completed under a separate cover. 

5.5 Groundwater Quality 

It is our understanding that the potential effluent from the dewatering system during the construction will be released to the 
municipal sewer system. As such, the quality of groundwater discharge is required to comply with the Peel Region Sewer Use 
By-Law. 

Dewatering (short and long-term) may induce migration of contaminants within the zone of influence and beyond due to 
changing hydraulic gradients, hydrogeological conditions beyond Site boundaries and preferential pathways in utility beddings 
etc.   The water quality sampling conducted as part of this assessment was performed under static conditions.  As a result, 
monitoring may be required during dewatering activities (short and long-term) to monitor potential migration, and this should 
be performed more frequently during early dewatering stages. 

Post construction (long-term) discharge to the Region of Peel’s sanitary system is optional. Should the pumped groundwater be 
released into the Region of Peel’s sanitary system and based on the groundwater quality results, using a pre-treatment is not 
required for the long-term phase.   

Should the pumped groundwater be released into the Region of Peel’s storm system and based on the groundwater quality 
results, using a pre-treatment system is required for the long-term phase.    

Should pumped groundwater be released into the City of Mississauga’s storm system and based on the groundwater quality 
results, using a pre-treatment system is required for the long-term phase.       
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The water quality results presented in this report may not be representative of the long-term condition of groundwater quality 
onsite. As such, regular water quality monitoring is recommended for the post-construction phase as required by the City. 

An agreement to discharge into the sewers owned by  Peel Region (Sanitary) and Municipality (Storm) will be required prior to 
releasing dewatering effluent. 

The Environmental Site Assessment Report(s) shall be reviewed for more information on the groundwater quality conditions at 
the Site. 

5.6 Well Decommissioning  

In conformance with Regulation 903 of the Ontario Water Resources Act, the installation and eventual decommissioning of any 
dewatering system wells or monitoring wells must be completed by a licensed well contractor. This will be required for all wells 
that are no longer in use. 
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6 Conclusions and Recommendations 

Based on the findings of the Hydrogeological Investigation, the following conclusions and recommendations are provided: 

• When comparing the chemistry of the collected groundwater samples to the Peel Region’s Sanitary and Combined Sewer 

Discharge Criteria, there were no parameter exceedances to be reported. 

• When comparing the chemistry of the collected groundwater samples to the Peel Region’s Storm Sewer Discharge Criteria, 

the concentrations of Total Kjeldahl Nitrogen (TKN), Total Suspended Solids (TSS), and Total and Dissolved Manganese (Mn) 

exceeded the applicable guidelines. Please note that the City of Mississauga updated their sewer use By-Law in 2022 (0046-

2022) and as a result the only parameter which exceeded the City of Mississauga Storm sewer use By-Law limits was Total 

Suspended Solids (TSS).  

• Reporting detection limits (RDLs) were below the Sewer Use By-Law parameter criteria of Tables 1 and 2. 

• Based on the assumptions outlined in this report, the estimated peak dewatering rate for proposed construction activities 

is approximately 380,000 L/day, 652,000 L/day, 699,000 L/day, 518,000 L/day, and 440,000  L/day for Phases 1 through 5 

respectively. These are the rates which will be required to be discharged to the municipal sewer system. 

• The dewatering estimate including a safety factor is greater than 50,000 L/day and as shown in Table 4-1 for Phase 1 through 

5. The MECP construction dewatering rate excludes the precipitation amount and is the rate used for the permit application. 

Based on the MECP construction dewatering an EASR will be required to facilitate the construction dewatering program for 

these buildings.  

• Based on the long term dewatering estimates shown in Table 4-1, a Category 3 Permit to Take Water (PTTW) will not be 

required to facilitate the post-development phase for Phases 4, and 5, but will be required for Phases 1, 2 and 3. It is 

recommended that once the sub-drain system is in place, a flow meter be installed at the sump(s) to record daily discharge 

volumes during the commissioning stage of the system. Regular maintenance/cleaning of the sub-drain system is 

recommended to ensure its proper operation.   

• The construction dewatering and long-term estimate of sub-drain discharge volumes is based on the assumptions outlined 

in this report. Any variations in hydrogeological conditions beyond those encountered as part of this preliminary 

investigation may significantly influence the discharge volumes. 

• For the short-term dewatering system (construction phase), it is anticipated that TSS levels and some other parameters (for 

example, Total Metals) in the pumped groundwater may become elevated and exceed both, Sanitary and Storm Sewer Use 

By-Law limits.  To control the concentration of TSS and associated metals, it is recommended that a suitable treatment 

method be implemented (filtration or decantation facilities and/ or any other applicable treatment system) during 

construction dewatering activities to discharge to the applicable sewer system.  The specifications of the treatment system 

will need to be adjusted to the reported water quality results by the treatment contractor/process engineer. 

• For the long-term dewatering discharge to the storm sewer system (post-development phase) and based on the water 

quality results, it is recommended to implement a suitable pre-treatment as required. 

• As per the MECP technical requirement for EASRs, the geotechnical assessment of the stability of the soils due to water 

taking (ex: settlement, soil loss, subsidence etc.) is required. The water taking should not have unacceptable interference 

on soils and underground structures (foundations, utilities etc.).  A letter related to geotechnical issues as it pertains to the 

Site is required to be completed under a separate cover. 

• An agreement to discharge into the sewers owned by the Peel Region will be required prior to releasing dewatering effluent. 

• The EASR registration allows construction dewatering discharge of up to 400,000 L/day.  A Discharge Plan (dewatering 

sketch, sewer discharge agreement) must be developed and applied for any discharges from the Site. The Discharge Plan 

and monitoring for both water quantity and water quality must be carried at the Site during the entire construction 

dewatering phase.  The daily water taking records must be maintained onsite for the entire construction dewatering phase. 
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The EASR, Discharge Plan, hydrogeological investigation report, and geotechnical assessment of settlements must always 

also be available at the construction Site for the entire construction dewatering. EXP should be notified immediately about 

any changes to the construction dewatering schedule or design, since EASR will need to be updated to reflect these 

modifications.  The hydrogeological report, EASR, Discharge Plan and geotechnical assessment constitutes the Water Taking 

Plan which needs to be available onsite for the duration of construction dewatering. 

• In conformance with Regulation 903 of the Ontario Water Resources Act, the installation and eventual decommissioning of 

any dewatering system wells or monitoring wells must be completed by a licensed well contractor. This will be required for 

all wells that are no longer in use. 

The conclusions and recommendations provided above should be reviewed in conjunction with the entirety of the report. They 
assume that the present design concept described throughout the report will proceed to construction.  This report is solely 
intended for the construction and long-term dewatering assessments.  Any changes to the design concept may result in a 
modification to the recommendations provided in this report. 
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7 Limitations 

This report is based on a limited investigation designed to provide information to support an assessment of the current 
hydrogeological conditions within the study area.  The conclusions and recommendations presented within this report reflect 
Site conditions existing at the time of the assessment.  EXP must be contacted immediately, if any unforeseen Site conditions 
are experienced during construction activities. This will allow EXP to review the new findings and provide appropriate 
recommendations to allow the construction to proceed in a timely and cost-effective manner. 

Our undertaking at EXP, therefore, is to perform our work within limits prescribed by our clients, with the usual thoroughness 
and competence of the geoscience/engineering profession.  No other warranty or representation, either expressed or implied, 
is included or intended in this report. 

This report was prepared for the exclusive use of The Muzzo Group of Companies. This report may not be reproduced in whole 
or in part, without the prior written consent of EXP, or used or relied upon in whole or in part by other parties for any purposes 
whatsoever.  Any use which a third party makes of this report, or any part thereof, or any reliance on or decisions to be made 
based on it, are the responsibility of such third parties.  EXP Services Inc. accepts no responsibility for damages, if any, suffered 
by any third party as a result of decisions made or actions based on this report. 

We trust that this information is satisfactory for your purposes. Should you have any questions or comments, please do not 
hesitate to contact this office. 

Sincerely, 

EXP Services Inc. 

 

 

 

Nicolas Sabo, B.Sc., M.E.S. 

Junior Project Manager 

Environmental Services 

Reinhard Zapata Blosa, P.Geo., Ph.D. 

Senior Hydrogeologist 

Environmental Services 
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Appendix A – MECP WWR Summary Table 

  



BORE_HOLE_ID WELL_ID DATE EAST83 NORTH83
ELEVATION 

(m ASL)
STREET CITY

DISTANCE FROM 

SITE CENTROID 

(m)

CONSTRUCTION

METHOD

WELL DEPTH 

(m bgs)

WATER FOUND 

(m bgs)

CASING 

DIAMETER 

(cm)

1st USE 2nd USE FINAL STATUS

1008282276 7359193 3/9/2020 603826 4823775 175.0

1008282282 7359195 603704 4823484 176.5

1008282291 7359198 3/4/2020 603821 4823770 175.0

BORE_HOLE_ID WELL_ID DATE EAST83 NORTH83
ELEVATION 

(m ASL)
STREET CITY

DISTANCE FROM 

SITE BOUNDARY 

(m)

CONSTRUCTION

METHOD

WELL DEPTH 

(m bgs)

WATER FOUND 

(m bgs)

CASING 

DIAMETER 

(cm)

1st USE 2nd USE FINAL STATUS

1004406302 7204509 6/14/2013 604305 4823884 167.6 NE ERIN MILLS PKWAY Mississauga 474 Direct Push 5.5 5.1 Monitoring and Test Hole Test Hole

1004678358 7214240 9/6/2013 604301 4823895 167.0 THOMAS ST MISSISSAUGA 472 3.2 Monitoring Abandoned-Other

1004797352 7221248 3/6/2014 604289 4823243 174.1 3413 WOLFDALE RD Mississauga 469 Direct Push 3.0 5.1 Monitoring and Test Hole Test Hole

1005289451 7235929 8/26/2014 603314 4823281 176.4 5881 10TH LINE Mississauga 397 91.4 Abandoned-Other

1005769002 7250859 8/27/2015 604058 4823121 172.4 N. BOUND LANE OF GLEN ERIN DR. APPX. 40M S.  OF EGLINTON AVE. WEST Mississauga 351 Abandoned-Other

1005769180 7250862 8/27/2015 604085 4824030 169.7 ERIN MILLS PARKWAY APPROX. 30M N. OF ERIN CENTRE BLVD. Mississauga 344 Abandoned-Other

1005769846 7250863 8/27/2015 603845 4824256 173.8 ERIN MILLS PARKWAY APPROX. 350M NORTH OF ERIN CENTRE Mississauga 447 Abandoned-Other

1008282279 7359194 604149 4823733 171.8 312

1008282285 7359196 604175 4823421 175.9 322

1008282288 7359197 3/3/2020 604036 4823244 174.5 251

1008794122 7398521 8/5/2021 604288 4823900 167.0 460

1008794911 7398525 8/5/2021 604291 4823900 167.0 460

1008794914 7398526 8/5/2021 604323 4823884 167.3 491

Off-Site

On-Site
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Appendix B – Borehole Logs 
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ASPHALTIC CONCRETE: ~ 100 mm
GRANULAR: ~ 200 mm
CLAYEY SILT TILL, trace gravel,
trace to some sand, moist, firm to very
dense

SILT, some sand, to fine sandy silt,
reddish brown, moist to wet, dense to
very dense

- trace clay
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~177.1

~175.4

~171.0

TOPSOIL: ~ 100 mm
CLAYEY SILT TILL, trace sand, trace
gravel, trace shale fragments, reddish
brown, moist, very stiff to hard

Inferred Queenston Shale Bedrock,
completely weathered.
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ASPHALTIC CONCRETE: ~100 mm
GRANULAR: ~360 mm

FILL: clayey silt, trace sand, trace
gravel, containing shale fragments,
reddish brown, moist, stiff.

SANDY SILT TO SILTY SAND: trace
gravel, containing shale fragments,
reddish brown, moist, dense to very
dense.

-------------------
becoming wet

CLAYEY SILT TILL/SHALE
COMPLEX: trace sand, trace gravel,
containing shale fragments, reddish
brown, moist, hard
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (71%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.7 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (25%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.6 m, 7.1 m,
7.6 m, 9.1 m and 10.2 m.

A Clay (1%) layers, heavily weathered, very
low strength were noted at ~5.4 m, 6.6 m and
6.8 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (71%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.7 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (25%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.6 m, 7.1 m,
7.6 m, 9.1 m and 10.2 m.

A Clay (1%) layers, heavily weathered, very
low strength were noted at ~5.4 m, 6.6 m and
6.8 m.

End of Borehole at 15.4 m
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~115 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~176.3

~175.8

~174.1

~173.8

~161.4

January 19 - 22, 2024
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Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~7.2 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (14%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.1 m, 4.4 m,
4.5 m, 6.3 m and 6.5 m.

Clay (2%) layers, heavily weathered, very low
strength were noted at ~5.5 m, 5.9 m and 6.4
m.

Rubble layers, heavily weathered, very low
strength were noted at ~5.1m (50 mm) and 6.3
m (40 mm).
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CME 55 - Track
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~7.2 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (14%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.1 m, 4.4 m,
4.5 m, 6.3 m and 6.5 m.

Clay (2%) layers, heavily weathered, very low
strength were noted at ~5.5 m, 5.9 m and 6.4
m.

Rubble layers, heavily weathered, very low
strength were noted at ~5.1m (50 mm) and 6.3
m (40 mm).

End of Borehole at 15.4 m
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22.0
~140 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - trace sand, some clay,
reddish brown, very dense

- trace shale fragments
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~176.2
~176.1

~174.2

~173.7

~161.3

January 17 - 18, 2024
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Geodetic
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Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.5 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.0 m and between
moderately weathered and unweathered
below.

Limestone (9%) fine grained, grey, medium
strength, unweathered

Siltstone (13%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.3 m
and 8.0 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.0 m and between
moderately weathered and unweathered
below.

Limestone (9%) fine grained, grey, medium
strength, unweathered

Siltstone (13%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.3 m
and 8.0 m.

End of Borehole at 15.5 m
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~140 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole
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~172.9

~160.7

January 17 - 19, 2024
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Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (19%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~5.1 m, 5.2 m,
5.4 m, 6.4 m, 6.8 m, 7.0 m, 7.2 m, 8.4 m, 11.6
m and 13.4 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (19%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~5.1 m, 5.2 m,
5.4 m, 6.4 m, 6.8 m, 7.0 m, 7.2 m, 8.4 m, 11.6
m and 13.4 m.

End of Borehole at 15.7 m
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~140 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments
 Coring Commenced

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.8
~175.5

~173.2

~160.8

January 19 - 22, 2024
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Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.

1

Project No.

Elapsed
Time

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

LA
G

W
G

L0
2E

X
P

  2
57

76
9H

_B
H

_L
O

G
S

.G
P

J 
 N

E
W

.G
D

T
  3

/2
0

/2
4

51

89

50/75 mm

65/75 mm

50/125 mm



100

100

100

100

100

100

1

2

3

4

5

6

F
V

V

F
V

V

V

F

V

V

F

F

V

F

C
C

M
C

C
C

C
C

M
M

M

95

100

100

100

100

100

0

90

92

83

100

97

1

1

1

1

1

1

R
ed

R
ed

R
ed

R
ed

R
ed

R
ed

173.2
173.1
173.1
173.0
172.9
172.9
172.6
172.6
172.3
172.2

171.7
171.6
171.5
171.4

171.0
171.0
170.8
170.7

170.4
170.4
170.3
170.2
170.1
170.0
169.8
169.5

169.1
169.0

168.7
168.7
168.4
168.4

168.0
167.9

167.6
167.5
167.5
167.4
167.3
167.2
166.9
166.8
166.8
166.7
166.5
166.4

RU
RU

RU
RP

RP
RP

RP
SU

SU
SP

SP

B
F

F

B
F

F

F

B

F

F

B

B

F

B

See Borehole Log for Details

 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.9 and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (22%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~ 3.5 m, 3.9
m, 4.3 m, 4.8 m, 5.1 m, 6.5 m, 7.0 m, 9.6 m
and 10.5 m.

A Rubble layers, heavily weathered, low
strength was noted at ~10.1 m (110 mm).
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (74%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.9 and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (22%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~ 3.5 m, 3.9
m, 4.3 m, 4.8 m, 5.1 m, 6.5 m, 7.0 m, 9.6 m
and 10.5 m.

A Rubble layers, heavily weathered, low
strength was noted at ~10.1 m (110 mm).

End of Borehole at 15.7 m
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~70 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand, dark
brown to reddish brown, moist

 SILT  - some sand, trace clay, trace
gravel, brown, moist, dense to very
dense

- becoming more sandy, grey & wet
below ~5.5 m depth

 SILT TILL  - some clay, trace sand,
reddish brown, very dense

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~174.9

~173.3

~166.8

~165.2

~164.5

~159.8

January 12, 2024

Hollow Stem Augers

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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~5.3
~5.6

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (62%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~11.7 m and between
moderately weathered and unweathered
below.

Limestone (11%) fine grained, grey, medium
strength, unweathered

Siltstone (26%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~ 11.0 m, 11.6
m, 12.5 m, 13.4 m and 14.2 m.

A Clay (1%) layer, heavily weathered, very low
strength was noted at ~13.5 m.

A Rubble layer, heavily weathered, low
strength was noted at ~10.8 m (80 mm).

End of Borehole at 15.4 m
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~90 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SANDY SILT to SILTY SAND  -
some sand pockets, trace clay, trace
gravel, brown, moist, compact
 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole
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January 11, 2024
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GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.6 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (86%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.5 m and between
moderately weathered and unweathered
below.

Limestone (4%) fine grained, grey, medium
strength, unweathered

Siltstone (8%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.0 m, 6.2 m,
6.5 m, 6.9 m, 7.2 m, 7.4 m, 8.2 m, 10.1 m and
12.1 m.

Rubble layers, heavily weathered, very low
strength were noted at ~9.9 m (80 mm) and
10.3 m (160 mm).
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (86%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.5 m and between
moderately weathered and unweathered
below.

Limestone (4%) fine grained, grey, medium
strength, unweathered

Siltstone (8%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.0 m, 6.2 m,
6.5 m, 6.9 m, 7.2 m, 7.4 m, 8.2 m, 10.1 m and
12.1 m.

Rubble layers, heavily weathered, very low
strength were noted at ~9.9 m (80 mm) and
10.3 m (160 mm).

End of Borehole at 15.6 m
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21.4
~200 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments
 Coring Commenced

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.1

~173.1

~160.6

January 10 - 11, 2024
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Field Vane Test
S
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Plastic and Liquid Limit
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% Strain at Failure

Penetrometer

Location:

Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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~6.1
~7.4

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.5 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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See Borehole Log for Details

 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (73%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~3.4 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (24%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.5 m, 4.8 m,
5.0 m, 5.3 m, 5.6 m, 6.8 m, 9.2 m, 12.4 m,
13.4 m and 14.8 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (73%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~3.4 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (24%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.5 m, 4.8 m,
5.0 m, 5.3 m, 5.6 m, 6.8 m, 9.2 m, 12.4 m,
13.4 m and 14.8 m.

End of Borehole at 15.5 m
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22.0

~100 mm  PEBBLE  over
~125 mm  TOPSOIL 
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~176.3

~175.4

~173.3

~160.8

January 10, 2024
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Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.1 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (9%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.4 m, 4.7 m,
6.4 m, 7.1 m, 8.4 m, 10.8 m and 14.6 m.

A Clay (1%) layer, heavily weathered, very low
strength was noted at ~15.7 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.1 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (9%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~4.4 m, 4.7 m,
6.4 m, 7.1 m, 8.4 m, 10.8 m and 14.6 m.

A Clay (1%) layer, heavily weathered, very low
strength was noted at ~15.7 m.

End of Borehole at 15.7 m
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21.6

21.8

~115 mm  ASPHALT  over
 FILL  - sand and gravel granular,
brown, moist
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, dense to very dense

- trace shale fragments
 Coring Commenced

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~176.3

~175.9

~173.8

~161.6

January 15, 2024
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S

Combustible Vapour Reading
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Penetrometer

Location:

Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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January 29, 2024
February 4, 2024

~7.9
~8.0

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.3 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (98%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.4 m and between
moderately weathered and unweathered
below.

Limestone (1%) fine grained, grey, medium
strength, unweathered

Siltstone (1%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.5 m,
4.2 m, 6.2 m and 6.7 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (98%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.4 m and between
moderately weathered and unweathered
below.

Limestone (1%) fine grained, grey, medium
strength, unweathered

Siltstone (1%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.2 m, 3.5 m,
4.2 m, 6.2 m and 6.7 m.

End of Borehole at 15.3 m
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 See Log of Borehole 209D
 for Details

 End of Borehole
~170.8

January 15, 2024
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Sheet No.Geotechnical Investigation

January 29, 2024
February 4, 2024

No Free Water
No Free Water

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~6.1 m depth by conventional soil sampling methods using

a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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21.4
~150 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~176.0

~173.6

~161.0

January 8 - 9, 2024
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Penetrometer

Location:
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Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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Sheet No.Geotechnical Investigation

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (7%) fine grained, grey, medium
strength, unweathered

Siltstone (15%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m and
13.5 m.
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CME 55 - Track
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~4.5 m and between
moderately weathered and unweathered
below.

Limestone (7%) fine grained, grey, medium
strength, unweathered

Siltstone (15%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m and
13.5 m.

End of Borehole at 15.7 m
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21.4
~150 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.9

~173.7

~161.5

January 8, 2024
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Geodetic

Drill Type:

Datum:
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S

Combustible Vapour Reading

Natural Moisture
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Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

Erin Mills Town Centre, 5100 Erin Mills Parkway, MIssissauga, Ontario
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GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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See Borehole Log for Details

 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.8 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (7%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m, 4.2 m
and 6.9 m.
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CME 55 - Track
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (87%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.8 and between
moderately weathered and unweathered
below.

Limestone (6%) fine grained, grey, medium
strength, unweathered

Siltstone (7%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~3.6 m, 4.2 m
and 6.9 m.

End of Borehole at 15.4 m
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20.5
~125 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, very dense

- trace shale fragments

 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 Coring Commenced

 See Core Log for Details

 End of Borehole

~175.1

~172.1

~171.5

~160.7

January 5, 2024

Hollow Stem Augers

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:
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~5.7
~5.8

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (71%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.7 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (25%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.6 m, 7.1 m,
7.6 m, 9.1 m and 10.2 m.

A Clay (1%) layers, heavily weathered, very
low strength were noted at ~5.4 m, 6.6 m and
6.8 m.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (71%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.7 m and between
moderately weathered and unweathered
below.

Limestone (3%) fine grained, grey, medium
strength, unweathered

Siltstone (25%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

Vertical fractures were noted at ~6.6 m, 7.1 m,
7.6 m, 9.1 m and 10.2 m.

A Clay (1%) layers, heavily weathered, very
low strength were noted at ~5.4 m, 6.6 m and
6.8 m.

End of Borehole at 15.4 m
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21.8

22.5

~150 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist
 SILT TILL  - some clay, trace sand,
reddish brown, compact to very dense

- trace shale fragments

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~175.4

~171.4

~160.9

January 4 - 5, 2024
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Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.3 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.6 and between
moderately weathered and unweathered
below.

Limestone (2%) fine grained, grey, medium
strength, unweathered

Siltstone (20%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

A Vertical fracture was noted at ~5.3 m.

Clay (1%) layers, heavily weathered, very low
strength were noted at ~5.8 m, 5.9 m and 7.0
m.

CLIENT CORE BARREL SHEET
S

Y
M

B
O

L

N
O

. O
F

 S
E

T
S

A
P

E
R

T
U

R
E

(m
m

)

DRAWING NUMBER
5100 Erin Mills Parkway, Mississauga, Ontario

R
O

U
G

H
N

E
S

S

E
L

E
V

A
T

IO
N

 (
m

)

161312

LOGGED BYCOMPLETEDDATE STARTED

4

S
P

A
C

IN
G

W
A

T
E

R
R

E
C

O
V

E
R

Y
 (

%
)

Geodetic

3

D
E

P
T

H
 (

m
)

2

R
Q

D

8

Davis Drilling

F
IL

L
IN

G

DATUMELEVATION (m)

10

LOCATION

1

PROJECT NUMBER

5

JOINT CHARACTERISTICS

O
R

IE
N

T
A

T
IO

N

ORIENTATION
Vertical GTR-00257769-H0

15AD. Panchal01/05/2301/05/23

The Muzzo Group of COmpanies HQ 1 of 2

PROJECT

W
A

T
E

R
 C

O
L

O
U

R

Geotechnical Investigation

7 17 1814 15

DRILL TYPEDRILLER

R
E

C
O

V
E

R
Y

 (
%

)

9

S
T

R
E

N
G

T
H

GENERAL DESCRIPTION

11

CME 55 - Track

196

W
E

A
T

H
E

R
IN

G

R
U

N
 N

U
M

B
E

R

F
R

A
C

T
U

R
E

F
R

E
Q

U
E

N
C

Y

176.2

5

6

7

8

9

10

11

12

172.0

JO
IN

T
 T

Y
P

E

ROCK CORE LOG BH 213
E

X
P

_R
O

C
K

C
O

R
E

  2
57

76
9H

_R
O

C
K

_L
O

G
S

.G
P

J 
 C

O
R

E
_L

O
G

.G
D

T
  3

/2
0/

24



100

100

7

8

F

F

W

M
W

M
M

100

100

100

100

1

1

R
ed

R
ed

163.9
163.8

163.6

163.2

162.9

162.7

162.4
162.3

161.3
161.2

160.9

SP

SP
SP

SP
SP

B

B

 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (78%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~5.6 and between
moderately weathered and unweathered
below.

Limestone (2%) fine grained, grey, medium
strength, unweathered

Siltstone (20%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
very close intervals.

A Vertical fracture was noted at ~5.3 m.

Clay (1%) layers, heavily weathered, very low
strength were noted at ~5.8 m, 5.9 m and 7.0
m.

End of Borehole at 15.3 m
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21.7
~100 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand,
reddish brown, moist

 SILT TILL  - some clay, trace sand,
reddish brown, compact to very dense

- trace shale fragments below ~3.5 m
depth

 Coring Commenced
 SHALE BDEROCK  - Queenston
Formation, occasional limestone and
sandstone layers, reddish brown

 See Core Log for Details

 End of Borehole

~174.9

~170.2
~169.9

~160.1

January 4, 2024
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February 4, 2024

~6.1
~6.3

Well
Well

GTR-00257769-H0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.9 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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 QUEENSTON FORMATION

Shale with interbedded siltstone, and clay
layers.

Shale (91%) thinly bedded or laminated, red,
low strength, alternating between heavily and
slightly weathered to ~6.6 and between
moderately weathered and unweathered
below.

Limestone (1%) fine grained, grey, medium
strength, unweathered

Siltstone (8%) fine grained, grey, medium
strength, unweathered.

Discontinuities: bedding joints are rough
planar to smooth undulating and at wide to
close intervals.
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 See Log of Borehole 214D
 for Details
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Notes:

1. Borehole advanced to completion at ~6.1 m depth by conventional soil sampling methods using

a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

GTR-00257769-H0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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Appendix C – SWRT Procedures and Results 

  



0. 200. 400. 600. 800. 1000.
0.1

1.

Time (sec)

N
or

m
a

liz
e

d 
H

e
ad

 (
m

/m
)

BH 20 RISING HEAD

Data Set:  \...\BH 20 RH.aqt
Date:  11/01/22 Time:  11:26:00

PROJECT INFORMATION

Company:  EXP Services Inc
Client:  Muzzo Group
Project:  GTR-00257769-G0
Location:  5100 Erin Mills Parkway
Test Well:  BH 20 Rising Head
Test Date:  October 31, 2022

AQUIFER DATA

Saturated Thickness:  0.89 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH 20 Rising Head)

Initial Displacement:  0.218 m Static Water Column Height:  0.89 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.201E-6 m/sec y0 = 0.1726 m
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BH 101 FALLING HEAD

Data Set:  C:\...\BH 101 FH.aqt
Date:  10/31/22 Time:  23:00:40

PROJECT INFORMATION

Company:  EXP Services Inc
Client:  Muzzo Group
Project:  GTR-00257769-G0
Location:  5100 Erin Mills Parkway
Test Well:  BH 101 Falling Head
Test Date:  October 31, 2022

AQUIFER DATA

Saturated Thickness:  6.305 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH 101 Falling Head)

Initial Displacement:  1.497 m Static Water Column Height:  6.305 m
Total Well Penetration Depth:  6.305 m Screen Length:  3. m
Casing Radius:  0.025 m Well Radius:  0.025 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 2.663E-7 m/sec y0 = 1.175 m
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BH/MW 202 RISING HEAD

Data Set:  E:\...\BH 202 Rising Head.aqt
Date:  02/13/24 Time:  12:09:01

PROJECT INFORMATION

Company:  EXP Services Inc.
Client:  The Muzzo Group of Companies
Project:  GTR-00257769-H0
Location:  5100 Erin Mills Parkway
Test Well:  BH/MW 202 Rising Head
Test Date:  February 2, 2024

AQUIFER DATA

Saturated Thickness:  1.24 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 202 Rising Head)

Initial Displacement:  3.993 m Static Water Column Height:  1.24 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 4.555E-8 m/sec y0 = 3.959 m
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BH/MW 205 RISING HEAD

Data Set:  E:\...\BH 205 Rising Head.aqt
Date:  02/13/24 Time:  12:22:27

PROJECT INFORMATION

Company:  EXP Services Inc.
Client:  The Muzzo Group of Companies
Project:  GTR-00257769-H0
Location:  5100 Erin Mills Parkway
Test Well:  BH/MW 205 Rising Head
Test Date:  February 2, 2024

AQUIFER DATA

Saturated Thickness:  9.75 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 205 Rising Head)

Initial Displacement:  3.327 m Static Water Column Height:  9.75 m
Total Well Penetration Depth:  9.75 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 5.733E-8 m/sec y0 = 3.318 m
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BH/MW 207 RISING HEAD

Data Set:  E:\...\BH 207 Rising Head.aqt
Date:  02/13/24 Time:  12:26:25

PROJECT INFORMATION

Company:  EXP Services Inc.
Client:  The Muzzo Group of Companies
Project:  GTR-00257769-H0
Location:  5100 Erin Mills Parkway
Test Well:  BH/MW 207 Rising Head
Test Date:  February 2, 2024

AQUIFER DATA

Saturated Thickness:  8.06 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 207 Rising Head)

Initial Displacement:  2.7 m Static Water Column Height:  8.06 m
Total Well Penetration Depth:  8.06 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.808E-7 m/sec y0 = 2.678 m
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BH/MW 209D RISING HEAD

Data Set:  E:\...\BH 209D Rising Head.aqt
Date:  02/13/24 Time:  12:30:05

PROJECT INFORMATION

Company:  EXP Services Inc.
Client:  The Muzzo Group of Companies
Project:  GTR-00257769-H0
Location:  5100 Erin Mills Parkway
Test Well:  BH/MW 209D Rising Head
Test Date:  February 2, 2024

AQUIFER DATA

Saturated Thickness:  6.63 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 209D Rising Head)

Initial Displacement:  3.534 m Static Water Column Height:  6.63 m
Total Well Penetration Depth:  6.63 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 3.499E-7 m/sec y0 = 3.652 m
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BH/MW 212 FALLING HEAD

Data Set:  E:\...\BH 212 Falling Head.aqt
Date:  02/13/24 Time:  12:36:23

PROJECT INFORMATION

Company:  EXP Services Inc.
Client:  The Muzzo Group of Companies
Project:  GTR-00257769-H0
Location:  5100 Erin Mills Parkway
Test Well:  BH/MW 212 Falling Head
Test Date:  February 2, 2024

AQUIFER DATA

Saturated Thickness:  9.28 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 212 Falling Head)

Initial Displacement:  1.773 m Static Water Column Height:  9.28 m
Total Well Penetration Depth:  9.28 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.576E-7 m/sec y0 = 1.768 m
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BH/MW 214D RISING HEAD

Data Set:  E:\...\BH 214D Rising Head.aqt
Date:  02/13/24 Time:  12:40:59

PROJECT INFORMATION

Company:  EXP Services Inc.
Client:  The Muzzo Group of Companies
Project:  GTR-00257769-H0
Location:  5100 Erin Mills Parkway
Test Well:  BH/MW 214D Rising Head
Test Date:  February 2, 2024

AQUIFER DATA

Saturated Thickness:  0.16 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 214D Rising Head)

Initial Displacement:  0.672 m Static Water Column Height:  0.16 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0254 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.309E-6 m/sec y0 = 0.4445 m
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Single Well Response Test Procedure 

A Single Well Response Test (SWRT), also known as a bail test or a slug test, is conducted in order to determine the 

saturated hydraulic conductivity (K) of an aquifer.  The method of the SWRT is to characterize the change of 

groundwater level in a well or borehole over time. 

In order to ensure consistency and repeatability, all exp employees are to follow the procedure outlined in this 

document when conducting SWRTs.   

The figure below depicts a schematic of a slug and bail test and the respective water level changes. 
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Slug Test Procedure 

Equipment Required 

• Copy of a signed health and safety plan 

• Copy of the work program 

• PPE as required by Site-Specific HASP 

• Copy of the monitoring well location plan/site plan 

• Waterproof pen and bound field note book 

• SWRT field data Entry form 

• Disposable gloves 

• Duct tape 

• Deionized water  

• Alconox (phosphate free detergent) 

• Spray bottles  

• Electronic water level meter and spare batteries 

• Solid PVC or stainless steel slug of known volume or clean water 

• String (nylon) 

• Water pressure transducer (data logger) and baro-logger 

• Watch or stop watch with second hand 

• Plastic sheeting 

Testing Procedure 
1. Remove cap from well and collect static water level 

2. Remove waterra tubing/bailer and place in garbage bag.  Record static water level measurement again. 

3. Lower the slug into the well and record the dynamic water level. 

4. Record the drawdown (for the slug test) at set five (5) second intervals for the first five (5) minutes, then 

reduce to every one (1) minute.  

5. Continue recording the drawdown until 95% recovery is reached.  To calculate this value: Find the difference 

between the dynamic water level and the static water level, then multiply by 95% (.95).  Add the resulting 

value to the dynamic water level.   

(Static Water Level – Dynamic Water Level).95 + Static Water Level = 95% Recovery Value 

6. Once complete, replace the waterra tubing/bailer and re-secure the well cap. 

Note: If the well is deep, more than one slug may be inserted by attaching the slugs to a series.  

Slugs must be washed with methanol, then lab grade soap, and then rinsed with de-ionized water after each use.  
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Based on the recorded observations, the hydraulic conductivity (in m/s) of the aquifer will be determined.  In order to 

determine the hydraulic conductivity; the well diameter, radius of the borehole and length of the screen will also be 

required.  

Bail Test Procedure 

Equipment Required 
• 20 L (5 gal) Graduated pail 

• Stop watch or watch with seconds 

• Garbage bags 

• Water level meter 

• Field sheets/log book 

• Latex Gloves  

• Bailer and Rope 

Procedure 
1. Remove cap from well and collect static water level. 

2. If using a bailer: 

a. Affix the rope to the bailer. 

b. Remove the waterra tubing and place in garbage bag 

c. Record static water level measurement again.   

d. Record how much water was removed by either counting the number of full bailers or emptying 

removed water into a container. 

e. Quickly lower the bailer into the well and remove. 

f. Continue this process until the water level will reduce no further. 

g. Record the dynamic water level. 

3. If using waterra to bail the water: 

a. Pump the water into graduated bucket until the water level will reduce no further. 

b. Record how much water has been removed. 

c. Record the dynamic water level. 

4. Record the recovery at set five (5) second intervals for the first (5) minutes, then reduce to every one (1) 

minute. 

5. Continue recording the drawdown/recovery until 95% recovery is reached. 

6. Once complete, replace any waterra tubing that may have been removed from the well and re-secure the 

well cap. 
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È,���� i ���h��fi�g ����G,,G�E ,�� �̀���,�� ,�, �̀���,�� $�/���*c�!,� (dG* E!̀ ��
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È,̀��̀ $��b�e����f)��'g ����G,,G�� �� �����,E� �� �����,E�
$�/

��*c�!��,
(dG* $� F�
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=RB Ŷ:@MP_̀

���%$���a��b �cd�e f F &S (������

�S%3�����a�ab ��� f F &( (������

����,��d�  ����,��+����g����

����#��b ����+����g	�������������� ��b� ��� 

����� ��h ����+����g	����a���������� ��� 	

��*�i��������� ������������*�2��

j������a�i�j�� ��b������� �����a

*��%����i�*��������b���������g���� �����

�������������b��k�-�		�		��l������2���m���n	���b%*�m����'%����

-������� �lb���	���l��	����g����g����'''����2����  ���g1��a�2�	��b���	���l��	����g����g����'&�����2����  ���g1

!�l�����k��&

�������������	�'&�����2����  �����go�-�		�		��l�o�.������o�*�,��*S�$� ��c(��e�S�&%�&���$�  %d�����S��%�'�%'�''�d����c(��e�S�&%�&&&�mmm1����1��2



�������������	�
������������
�����������������������

�����������	����
� �����!��"������#$�%����&&'(%)�

�����*�������� +��,�-�**��$./,��+,$�+

0����!1.1���+,�%��-
��2� ��������� 	���3

4556789:;<9=>7?78<@=A785B5=7CDEFGHIHJ

KLMNOL7PNMQROS7;T 0)3�'U 0)3�'U

8OVWXQYZ7TORN
����������
������

����������
������

[@[7:LV\NM (&���'%��%�� (&���'%��%��

]:;<8 [MQRNMQO K̂GHD =T6 _[7KOR̀a
K̂GHD
6O\FTLW

=T6_[7KOR̀a

[OX̀LXORNb74OMOVNRNMS

$��� �3��2� ���c���� ��.� ���d�#���	� 2c�* % �1� �1�� (�(U��(

;YeMZOYQ̀S

$��� ������������	��.� 2c�* % ,� � (����U�

f ����d��gf%h 2c�* % �1(� �1�� (����'' �1(� �1��(����''

$��� �i"� d�j �,����c���g$i,h 2c�* % �1� �1�� (���&��

�) �) '�( &1U� (������ &1U� (������

!j��� 	%�33! 2c�* �1��U ,� �1���� (����U�

$��� ���	���d�d��� �d	 2c�* �� Gk �� (�����&

��		� ��d��� �j����g�.�h 2c�* % �U �1� (���'��

$��� ��l���d��g�,h 2c�* �1�� ,� �1���� (����(�

4NRMeXNLV7̂mbMèOM\eYS
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�����>� A��$����=��d��� ���>B��B�� �̀ ?����@?� �̀ ?����@?� �̀ a

�����>� A���_��� ���>B��B�� @> @����@?� ?� @����@?� �> a

����>�? A@��*��_�(���� ���>B��B�� �> �����@?� �� �����@?� �� a

����>�? A@>�����_��c�eb�f ���>B��B�� �� �����@?� �� �����@?� �̀ a

����>�? À�*���(�_�_c��� ���>B��B�� ?̀ �����@?� �̀ �����@?� �̀ a

���?�>� >�&��)�g ���=��d��� ���>B��B�� @�> �����@?� @�@ �����@?� @�� a

���?�>� A>�@̂��A��_�����_(�� ���>B��B�� @�� �����@?� @�� �����@?� �� a

���?�>� À��� ��� ���>B��B�� @�� �����@?� @�> �����@?� >̀ a

���>?@� A��(�_���=��_��c ���>B��B�� @@̀ �����@?� @�� �����@?� �� a

����@�� ���(�&"A ���>B��B�̀ $Â�A+h� )iB+ �!> ?� �� �̀���@��

����@̀@ ���(��(�=��(��� 	�&"A ���>B��B�̀ $Â�A+h� )iB+ �!̀ ?� �� �̀���@��

������@ �� ���>B��B�� @�� �̀���@�? �!@̀ $B*

������� b ���j��eb�f ���>B��B�? @�� �̀���@�� @�� �̀���@�� $Â��A+h�!@� )iB+ �!>̀ ��

������� A�		���j�� �_(���e�">f ���>B��B�� $� �����@�� �� �̀���@�� $Â��A+h@!� )iB+ �!?� ��

���@@�? ���(��c(��j��e�$f ���>B��B�̀ ���e@f �̀���@�� �� �̀���@��
$Â

�A+h�!����
)iB+ $� ��

���@�>� ���(�� 	���j�j����j	 ���>B��B�� @�� �̀���@�� $Â��A+h@� )iB+ @� ��

���@?̀� �_���	�>**� ���>B��B�� @�> �̀���@�� @�@ �̀���@��
$Â

�A+h�!��@�
)iB+ $� ��

���@�>? ���(�k��j(_�$����i���e�k$f ���>B��B�� �̀ �̀���@�� �� �̀���@�� $Â��A+h�!@� )iB+ �!� �� �� �̀���@��

���@��@ �_��)� )�e%
f ���>B��B�� @�> �̀���@�� @�? �̀���@�� $Â��A+h�!��  iB+ @!� ��

�����>� &�	e����_c_��cf�_�_((�� ���>B��B�� @@@ ?����@?� @@� ?����@?� $Â��A+h�!�  iB+ $� >�

�����>� A��$�= �c��_�_((�� ���>B��B�� @�� ?����@?� @�� ?����@?� $Â��A+h�!�  iB+ $� >�

����>�? @�'��_c�(�_�_(��� ���>B��B�� �̀ �����@?� �� �����@?�
$Â

�A+h�!���
 iB+ $� ?�

����>�? ��'��_c�(�_�_(��� ���>B��B�� �� �����@?� �� �����@?�
$Â

�A+h�!���
 iB+ $� ?�

�(i��@���g�@�

& ��( �%����(	���>���()��=�����(ĵ�'�		�		( i(̂�"��(���̂�+�$��+̀�����e���f�̀@����������b�����̀�����?������b(���e���f�̀@�������lll!=��(!��)

'����=���ic���	���i��	����j ���j�(��������()��=����j!��_�)�	��c���	���i��	����j ���j�(����>���()��=����j!
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����B�C *���(�_�_��� ���BF��F�� �D �����DC� �� �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C *���(�_�_c��� ���BF��F�� �� �����DC� d� �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C *��_�(���� ���BF��F�� d� �����DC� D�� �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C &��e�f(g(��_�(���� ���BF��F�� d� �����DC� D�D �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C &��e�f(g�c���� ���BF��F�� dC �����DC� �� �����DC�
$È

�E+a�!����
 bF+ $� C�

����B�C &��e�fAgh ��(��_��� ���BF��F�� d� �����DC� D�D �����DC�
$È

�E+a�!�C�
 bF+

����B�C &��e�fb̀_̀�g���c��� ���BF��F�� dC �����DC� DDd �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C &��e�figh ��(��_��� ���BF��F�� d� �����DC� D�D �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C �_�c	��� ���BF��F�� �� �����DC� �� �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C E�A��e�f(̀_g(��_�(���� ���BF��F�� dd �����DC� D�� �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C j ��(��_��� ���BF��F�� d� �����DC� D�� �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C j ����� ���BF��F�� �� �����DC� �B �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C 
�k���fD̀�̀C��kg�c���� ���BF��F�� �� �����DC� DDC �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C $(�_�_(��� ���BF��F�� �D �����DC� �D �����DC�
$È

�E+a�!���
 bF+ $� C�

����B�C �_��(��_���� ���BF��F�� dD �����DC� �� �����DC�
$È

�E+a�!�C�
 bF+ $� C�

����B�C �c���� ���BF��F�� d� �����DC� D�� �����DC�
$È

�E+a�!���
 bF+ $� C�

������B ���(��_����� ���BF��F�� D�C d����DD� D�� d����DD� $È��E+a�!D )bF+ �!� ��

�(b��DD��h�D�

& ��( �%����(	���B���()��A�����(k̀�'�		�		( b(̀�"��(���̀�+�$��+d�����f���g�dD����������j�����d�����C������j(���f���g�dD�������lll!A��(!��)

'����A���bc���	���b��	����k ���k�(��������()��A����k!��_�)�	��c���	���b��	����k ���k�(����B���()��A����k!



�����������	�
��
��������������������������������

�� ���!"!����#$%�&�'
�()����
����(	���*

�����+��(����� #�
$�'
++���",$��#$��#

-./01234/55.6/789469:;62<8;72=>?& ��( �%����(	�@�A�����BCC��D
�������E(�������BF��FD�

-84GHIJK :HLHMNINL >HIN O46NJPQNLR -840SMSITO46NJPQNLR -840SMSIT UHVWN .7125 UHVWN4<O? -840SMSITO46NJPQNLR-840SMSIT

XHILSY45ZS[N 5:1\9>4G0/7\ XNIKP]4GVĤ[ 6:> -845IĤ]HL]

���C�B� D_D_�_������(�̀�����̀(�� ���BF��F�� �� �����DC� �� �����DC� $E_��E+a�!B�  bF+

���C�B� D_��E��̀���A��c��� ���BF��F�� �B �����DC� �B �����DC� $E_��E+a�!B�  bF+

���C�B� D_B�E��̀���A��c��� ���BF��F�� D�� �����DC� D�� �����DC� $E_��E+a�!B�  bF+

���C�B� &��c��� ���BF��F�� �B �����DC� d� �����DC� $E_��E+a�!��  bF+

���C�B� �̀���e��) ���BF��F�� D�� �����DC� �� �����DC� $E_��E+a�!��  bF+

���C�B� ��	�D_��E��̀�����̀f��� ���BF��F�� D�� �����DC� �C �����DC� $E_��E+a�!��  bF+

���C�B� #�̀fA��c��� ���BF��F�� dB �����DC� dd �����DC� $E_��E+a�!��  bF+

���C�B� '��̀f�#�̀f�g������h��& �(����i ���BF��F�� D�� �����DB� �� �����DB� $E_��E+aD�  bF+

���C�B� '��̀f�����̀���j�hE��̀���)��̀(��i ���BF��F�� �� �����DC� dB �����DC� $E_��E+a�!�  bF+

���C�B� ��kf��� ���BF��F�� �� �����DC� dC �����DC� $E_��E+a�!��  bF+ $� C�

���C�B� �l)�kf��� ���BF��F�� �D �����DC� �B �����DC� $E_��E+a�!��  bF+ $� C�

���C�B� ��f���� ���BF��F�� D�C �����DC� D�� �����DC� $E_��E+a�!B�  bF+

���C�B� ����(�̀�����̀f��� ���BF��F�� �� �����DC� �D �����DC� $E_��E+a�!��  bF+

���C�B� �� ��� ���BF��F�� �� �����DC� �D �����DC� $E_��E+a�!��  bF+ $� C�

���C�B� ���(�kf���	 ���BF��F�� $E_��E+a�!��  bF+ $� C�

���C�B� ��(�	�D_C�E��̀���������� ���BF��F�� D�� �����DC� �� �����DC� $E_��E+a�!B�  bF+

���C�B� ����̀�����̀f��� ���BF��F�� D�� �����DC� �B �����DC� $E_��E+a�!��  bF+

���C��� ���(�"��m����(	� ���BF��F�� �d d����DD� $E_��E+a�!�� )bF+ �!�D ��

���C��B ���(�"��m����(	��'����(F�f��̀���� ���BF��F�� �� �����DC� $E_��E+a�!�� )bF+ D!� ��

���BCD� ���(���& ���BF��F�� dB �����DC� dB �����DC� $E_��E+a�!��  bF+ $� B�

���BBCd $��f�̀����h���(i ���BF��F�� �d �����DC� dC �����DC�
$E_

�E+a�!��D
)bF+ $� B�

���BB�� $��f�̀����#�̀��f(���h���(i ���BF��F�� d� �����DC� �� �����DC�
$E_

�E+a�!���
)bF+ $� B�

���B�d� '��� �f�h�bi ���BF��F�d D�B �����D�� DD� d����D��
$E_

�E+a�!���D�
)bF+ $� ��

����DB� ���(�* )�� )�h*i ���BF��F�� $� d����D�� �d d����D�� $E_��E+aB!�  bF+ �!� ��

����DB� ���(�*���)��f�h�Ai ���BF��F�� DDC d����D�� D�d d����D�� $E_��E+a�!��  bF+

����DB� ���(�*�	�����h*	i ���BF��F�� D�� d����D�� D�B d����D�� $E_��E+aD!�  bF+

����DB� ���(��(j)� )�h�ji ���BF��F�� D�� d����D�� D�C d����D��
$E_

�E+a�!���
 bF+ �!C ��

�(b��D���e�D�

& ��( �%����(	���B���()��A�����(j_�'�		�		( b(_�"��(���_�+�$��+d�����h���i�dD����������n�����d�����C������n(���h���i�dD�������ooo!A��(!��)

'����A���bf���	���b��	����j ���j�(��������()��A����j!��̀�)�	��f���	���b��	����j ���j�(����B���()��A����j!
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����DB� ���(��_��)� )�̀��a ���BF��F�� D�D b����D�� �b b����D�� $Ec��E+d�!�  eF+ C!� ��

����DB� ���(���A(��̀��a ���BF��F�� D�D b����D�� �b b����D�� $Ec��E+d�!��  eF+

����DB� ���(��������̀� a ���BF��F�� D�D b����D�� �� b����D�� $Ec��E+d�!��  eF+ �!DC ��

����DB� ���(�+�(f�̀�Aa ���BF��F�� D�� b����D�� �� b����D�� $Ec��E+d�!��  eF+ B!� ��

����DB� ���(�'(�e(��	��̀'�a ���BF��F�� D�C b����D�� �b b����D�� $Ec��E+d�!�  eF+

����DB� ���(�'�gAf�� )�̀'�a ���BF��F�� DD� b����D�� D�B b����D�� $Ec��E+d�!��  eF+

����DB� ���(�$��h��̀$�a ���BF��F�� D�D b����D�� �b b����D�� $Ec��E+dD!�  eF+ �!� ��

����DB� ���(��_�	�_�� 	�̀�a ���BF��F�� DD� b����D�� �b b����D�� $Ec��E+dD��  eF+

����DB� ���(������ )�̀��a ���BF��F�� DD� b����D�� D�b b����D�� $Ec��E+d�!�  eF+

����DB� ���(�������̀*ea ���BF��F�� D�D b����D�� �b b����D��
$Ec

�E+d�!���
 eF+

����DB� ���(�����̀��a ���BF��F�� D�� b����D�� D�� b����D�� $Ec��E+dD!�  eF+

����DB� ���(����(�� )�̀��a ���BF��F�� D�b b����D�� �� b����D�� $Ec��E+d�!�  eF+

����DB� ���(�i����̀i�a ���BF��F�� D�� b����D�� D�� b����D�� $Ec��E+d�!�  eF+ b!� ��

$F*�d�$���*����(A�

E ���(������(���f�(�(g	�	��j�(�	��(�(������������j��_��	()��	()��!�k	�f������( (����_���(��(��������_��)�(	 ��)���!

'(��������h����*�	()������l_��_�(�h��l��()� ����j��_��(�(g����j�������	��_(	�A����(ff�f!�k	�f������( (���	()���)(����������j������!

m����(�f(�f��*�	()����j�h��l����������(���������(��f�Ag�(��������(�(e���g� �f���	����e�������f�����	!��k	�f�(	�(����f����f�����_��h��j�)��_�f�(�� �(�g!

���h�f�&(�h��*�A(�h�)(�����	()������l_��_�(�h��l��()� ����j��_��(�(g��c� 	 (g�j��)�(�	����f�	� ���c�_(	�A����(ff�f!�k	�f������( (���)��_�f�(�� �(�g!

'��_�f�&(�h���*�A(�h�)(���������(����e�(���(e���	� 	�f�����_��(�(g���(������f ��!�k	�f�����f����jg�(A��(���g�����()��(����!

� ���e(�����*�� �������	������(g�(A��f���)�� �f�l_�	��A�_(�����)�����	��_��(�(g��	��j�������	�!�k	�f������( (�������(�������jj������g!

$��̀'(��������h�a���_���������g�����_��)(�����	��h��l(	������(� (��f!���_����(�����f�jj�������A��l�����_����������(���������_���(�����	()���(�f��_��	��h��()� ���l(	�����	)(�������)���(����(A�
�������g��(� (�����̀)(�����	��h����������(�����l(	��		��_(���_���(�����	()�����������(����a

$��̀E ���(�����Ea���_��f ���(�����E�l(	������(� (��f!��_����������(���������_��	()���(�fF���f ���(���l(	������l�������)���(����(A����E��(� (�����̀(A	� ���f�jj�������nd�����E+a!

D̀a��������g������E�j����_�	��(�()������	�� �	�f����������)��	!��_������(�o (��g��������j����_�	�(�(g	�	�)���	�(�����(A���g��������(!

�(e��DC��j�D�

& ��( �%����(	���B���()��A�����(fc�'�		�		( e(c�"��(���c�+�$��+b�����̀���a�bD����������p�����b�����C������p(���̀���a�bD�������lll!A��(!��)

'����A���eg���	���e��	����f ���f�(��������()��A����f!��_�)�	��g���	���e��	����f ���f�(����B���()��A����f!
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$C����� D���� �E������E��  �F����������E�����C�	��������G���������G�E���E��� �E���E��D�

3��	��		���)�2����H��������I��������� �	�

0�JC���)��H�3�� D	���

�������������	�C�	������E���	����� �������K���E��K���	���2��������	���I��C��� ���������	�K���������E�C�����C����L����E�M	�K�������	MH��	�������.��+���&���H�	�K���K��C�
������	1�N�����������#�����	����I����� �E�����H�� ��	����I�������C���� �E��������K������	���K���I���� �E�EH���C��G�	������ �� ���D���L��	�1�N���������2����	����I��
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APPENDIX E: Dewatering Flow Rates
Erin Mills Town Centre

GTR-00257769-H0

Table E-1: Construction and Post Construction Dewatering Assessments

Construction Post Construction Construction Post Construction Construction Post Construction Construction Post Construction Construction Post Construction

Geological Formation - - Glacial Deposit Glacial Deposit Glacial Deposit Glacial Deposit Glacial Deposit Glacial Deposit Glacial Deposit Glacial Deposit Glacial Deposit Glacial Deposit

INPUTS

Ground Elevation - mASL 175.97 175.97 176.44 176.44 177.03 177.03 176.22 176.22 175.16 175.16

Highest Groundwater Elevation - mASL 171.05 171.05 171.82 171.82 172.30 172.30 171.15 171.15 170.92 170.92

Lowest Top Slab Elevation - mASL 160.57 160.57 161.04 161.04 161.63 161.63 160.82 160.82 159.76 159.76

Lowest Foundation Invert Elevation - mASL 159.07 - 159.54 - 160.13 - 159.32 - 158.26 -

Height of Static Water Table Above the Base of the Water-Bearing Zone H m 25.05 25.05 25.82 15.82 26.30 16.30 25.15 15.15 24.92 14.92

Dewatering Target Elevation - mASL 158.07 160.07 158.54 160.54 159.13 161.13 158.32 160.32 157.26 159.26

Height of Target Water Level Above the Base of Water-Bearing Zone hw m 12.07 14.07 12.54 4.54 13.13 5.13 12.32 4.32 11.26 3.26

Drawdown s m 12.98 10.98 13.28 11.28 13.17 11.17 12.84 10.84 13.66 11.66

Dupuit Check (> 45%) m 48% 56% 49% 29% 50% 31% 49% 28% 45% 22%

Base of Aquifer / Water Bearing Zone - mASL 146.00 146.00 146.00 156.00 146.00 156.00 146.00 156.00 146.00 156.00

Hydraulic Conductivity K m/s 4.5E-07 4.5E-07 4.5E-07 4.5E-07 4.5E-07 4.5E-07 4.5E-07 4.5E-07 4.5E-07 4.5E-07

Length of Excavation - m 70.00 70.00 100.00 100.00 110.00 110.00 90.00 90.00 130.00 130.00

Width of Excavation - m 70.00 70.00 110.00 110.00 110.00 110.00 90.00 90.00 40.00 40.00

Area of Excavation - m2 4,900 4,900 11,000 11,000 12,100 12,100 8,100 8,100 5,200 5,200

Equivalent Radius (equivalent perimeter) re m 44.56 44.56 66.85 66.85 70.03 70.03 57.30 57.30 54.11 54.11

Method to Calculate Radius of Influence - - Cooper-Jacob Cooper-Jacob Cooper-Jacob Cooper-Jacob Cooper-Jacob Cooper-Jacob Cooper-Jacob Cooper-Jacob Cooper-Jacob Cooper-Jacob

Time (days) 30.00 365.00 30.00 365.00 30.00 365.00 30.00 365.00 30.00 365.00

Time (seconds) t s 2,592,000 31,536,000 2,592,000 31,536,000 2,592,000 31,536,000 2,592,000 31,536,000 2,592,000 31,536,000

Specific Yield Sy 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

OUTPUTS

Cooper-Jacob's Radius of Influence from Sides of Excavation Rcj m 25.53 89.06 25.92 70.78 26.16 71.84 25.58 69.26 25.47 68.74

Radius of Influence Ro m 70.10 133.63 92.77 137.62 96.19 141.87 82.88 126.56 79.58 122.85

Dewatering Flow Rate (unconfined radial flow component) Q m
3
/day 128.85 47.38 188.29 38.52 198.16 41.07 157.78 32.24 155.24 31.32

Factor of Safety fs - 2.00 1.50 2.00 1.50 2.00 1.50 2.00 1.50 2.00 1.50

Dewatering Flow Rate (multiplied by factor of safety) Q.fs m
3
/day 258 71 377 58 396 62 316 48 310 47

Precipitation Event - mm/day 25 - 25 - 25 - 25 - 25 -

Volume from Precipitation - m
3
/day 123 - 275 - 303 - 203 - 130 -

Total Volume (L/day) Discharge of Groundwater (Construction 

dewatering) without Safety Factor (including precipitation -
m

3
/day

251 - 463 - 501 - 360 - 285 -

Total Volume (L/day) Discharge of Groundwater (Construction 

dewatering) with Safety Factor (including precipitation) -
m

3
/day

380 - 652 - 699 - 518 - 440 -

Precipitation Event 2 year storm - mm/day

Volume from Precipitation - m
3
/event

Precipitation Event 100 year storm - mm/day

Volume from Precipitation - m
3
/event

Notes: 

mASL - meters above sea level

Analytical Solution for Estimating Radial Flow from an Unconfined Aquifer to a Fully-Penetrating Excavation 

(Based on the Dupuit-Forcheimer Equation)

Where:

Qw = Flow rate per unit length of excavation (m
3
/s)

K = Hydraulic conductivity (m/s)

H = Height of static water table above base of water-bearing zone (m)

hw = Height of target water level above the base of water-bearing zone  (m)

Rcj=Cooper Jacob Radius of Influence (m)

Ro=Radius of influence (m)

re=Equivalent perimeter (m)

Parameters Symbols Unit

610

57

627

124.4

1,368

PHASE 4

BUILDING E AND H (Combined)

PHASE 5

BUILDING F1-F2 (Combined)

57

279

124.4

PHASE 3

BUILDING C AND D (Combined)

57

296

124.4

PHASE 1

BUILDING A

PHASE 2

BUILDING B AND G (Combined)

647

57

690

124.4

1,505

57

462

124.4

1,008

𝑄𝑤 =
𝜋𝐾(𝐻2− ℎ2)

𝐿𝑛 [
𝑅𝑜
𝑟𝑒
]

𝑟𝑒= 
𝑎+𝑏

𝜋
𝑅𝑜 = 𝑅𝑐𝑗 + 𝑟𝑒
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CITY OF MISSISSAUGA
I have reviewed the plans for the construction
of Erin Mills Town Centre Re-Development
located at 5100 Erin Mills Parkway and have
prepared this plan to indicate the compatibility
of the proposal to existing adjacent properties
and municipal services. It is my belief that
adherence to the proposed grades as shown
will produce adequate surface drainage and
proper facility of the municipal services
without any detrimental effect to the existing
drainage patterns or adjacent properties.

PROPERTY AS PART OF REGISTERED PLAN 43M-823

LIMIT OF UNDERGROUND

EXISTING CONTOUR AND ELEVATION

EASEMENT ON SUBJECT LAND
SUBJECT TO INST. No. LT955564

NOTE: DESIGN SHOWN HEREIN IS
FOR DARC OPA/ZBA SUBMISSION

PURPOSES ONLY. FURTHER DETAILS
TO BE PROVIDED IN SUPPORT OF A
FUTURE SITE PLAN APPLICATION.

ISSUED FOR DARC OPA/ZBA SUBMISSION1. OCT 29/24 D.S.

CITY OF MISSISSAUGA GRADING PLAN NOTES
1. ELEVATIONS SHOWN HEREON ARE GEODETIC AND ARE REFERENCED TO CITY OF MISSISSAUGA BENCHMARK No. 968,

LOCATED AT THE NORTHEAST CORNER OF ERIN MILLS PARKWAY AND ERIN CENTRE BOULEVARD, HAVING A PUBLISHED
ELEVATION OF 169.786 METRES.

2. I HAVE REVIEWED THE PLANS FOR THE CONSTRUCTION OF ERIN MILLS TOWN CENTRE RE-DEVELOPMENT LOCATED AT 5100
ERIN MILLS PARKWAY AND HAVE PREPARED THIS PLAN TO INDICATE THE COMPATIBILITY OF THE PROPOSAL TO EXISTING
ADJACENT PROPERTIES AND MUNICIPAL SERVICES. IT IS MY BELIEF THAT ADHERENCE TO THE PROPOSED GRADES AS SHOWN
WILL PRODUCE ADEQUATE SURFACE DRAINAGE AND PROPER FACILITY OF THE MUNICIPAL SERVICES WITHOUT ANY
DETRIMENTAL EFFECT TO THE EXISTING DRAINAGE PATTERNS OR ADJACENT PROPERTIES.

3.
3.A. ALL SURFACE DRAINAGE WILL BE SELF-CONTAINED, COLLECTED AND DISCHARGED AT A LOCATION TO BE APPROVED

PRIOR TO THE ISSUANCE OF A BUILDING PERMIT.

3.B. THE PORTIONS OF THE DRIVEWAY WITHIN THE MUNICIPAL BOULEVARD WILL BE PAVED BY THE APPLICANT.

3.C. AT THE ENTRANCES TO THE SITE, THE MUNICIPAL CURB AND SIDEWALK WILL BE CONTINUOUS THROUGH THE DRIVEWAY
AND A CURB DEPRESSION WILL BE PROVIDED FOR EACH ENTRANCE.

3.D. ALL PROPOSED CURBING WITHIN THE MUNICIPAL BOULEVARD AREA FOR THE SITE IS TO SUIT AS FOLLOWS:
3.D.1. FOR ALL SINGLE FAMILY RESIDENTIAL PROPERTIES INCLUDING ON STREET TOWNHOUSES, ALL CURBING IS TO STOP

AT THE PROPERTY LIMIT OR THE BACK OF THE MUNICIPAL SIDEWALK, WHICHEVER IS APPLICABLE; OR
3.D.2. FOR ALL OTHER PROPOSALS INCLUDING INDUSTRIAL, COMMERCIAL AND MULTI-UNIT RESIDENTIAL DEVELOPMENTS,

ALL ENTRANCES TO THE SITE ARE TO BE IN ACCORDANCE WITH CITY OF MISSISSAUGA STANDARDS
2240.030/2240.031 (AS APPLICABLE) AND 2230.20. DRIVEWAY AND ENTRANCE CURB RADII DIMENSIONS SHALL BE
IN ACCORDANCE WITH OSPD 350.010.

3.E. ALL EXCESS EXCAVATED MATERIAL WILL BE REMOVED FROM THE SITE.

3.F. THE EXISTING DRAINAGE PATTERN WILL BE MAINTAINED EXCEPT WHERE NOTED.

3.G. THE APPLICANT WILL BE REQUIRED TO CONTACT ALL UTILITY COMPANIES TO OBTAIN ALL REQUIRED LOCATES PRIOR TO
THE INSTALLATION OF HOARDING WITHIN THE MUNICIPAL RIGHT-OF-WAY.

3.H. THE APPLICANT WILL BE RESPONSIBLE FOR THE COST OF ANY UTILITY RELOCATIONS NECESSITATED BY THE SITE PLAN.

3.I. PRIOR TO COMMENCING CONSTRUCTION, ALL REQUIRED HOARDING IN ACCORDANCE WITH THE ONTARIO
OCCUPATIONAL HEALTH & SAFETY ACT AND REGULATIONS FOR CONSTRUCTION PROJECTS, MUST BE ERECTED AND THEN
MAINTAINED THROUGHOUT ALL PHASES OF CONSTRUCTION.

3.J. SHOULD ANY WORKS BE REQUIRED WITHIN THE MUNICIPAL RIGHT-OF-WAY, A ROAD OCCUPANCY PERMIT WILL BE
REQUIRED. PUCC APPROVAL WILL BE REQUIRED. FOR FURTHER INFORMATION, PLEASE CONTACT THE PUCC/PERMIT
TECHNOLOGIST, AT 905-615-4950 OR BY EMAIL AT TW.COUNTER@MISSISSAUGA.CA OR SEE THE WEBSITE LINK BELOW.
HTTPS://WWW.MISSISSAUGA.CA/SERVICES-AND-PROGRAMS/TRANSPORTATION-AND-STREETS/ROADS-ANDSIDEWALKS/
APPLY-FOR-A-ROAD-OCCUPANCY-PERMIT/

NOTES
1. PONDING LIMIT WITHIN PARKING AREAS SHALL NOT EXCEED 250mm.

2. REFER TO DRAWINGS UP-4 TO UP-7 FOR CROSS-SECTIONS ILLUSTRATING INTERFACE OF SITE AND STREETSCAPE GRADING.

3.  REFER TO LANDSCAPE SET PREPARED BY STUDIO TLA FOR TREE HOARDING ZONES.

OCT. 29, 2024
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