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1.0 INTRODUCTION 

HM RK (450 Dufferin) Ltd. (the Owner) is proposing the redevelopment of 450 Dufferin 

Street in the City of Toronto.  

R.V. Anderson Associates Limited (RVA) has been retained by the Owner to prepare a 

Site Servicing and Stage 1 Stormwater Management (SWM) Report in support of Zoning 

By-law Amendment (ZBA) application for the proposed site redevelopment.  

The scope of this report specifically includes:

 Identification and review of existing municipal storm, sanitary and water services 

available for the site; 

 Identification of the City of Toronto criteria with respect to sanitary, water and storm 

servicing including stormwater management criteria for the redevelopment of the 

site, in accordance with the City of Toronto Wet Weather Flow (WWF) Guideline 

criteria and targets; 

 Estimate existing sanitary and storm demands from the site; 

 Estimate water, sanitary and storm demands that will result from the 

redevelopment; 

 Investigation of the capacity of existing municipal water mains and sewers; 

 Calculation of allowable post-development peak storm discharge rates; 

 Calculation of WWF water balance target criteria and development of appropriate 

methods to achieve the criteria;  

 Provide a summary of proposed servicing of the site with water, sanitary and storm 

services;   

 Recommendation and description of proposed stormwater management (SWM) 

system for the site to address water balance, water quality, and discharge rate 

targets. 

2.0 BACKGROUND 

2.1 Existing Conditions 

The site is located on the northwest corner of Dufferin Street and Alma Avenue in the City 

of Toronto.  
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The 0.1495-hectare site currently has a single-storey building occupied by a clothing 

manufacturer. The existing building frontage takes up the entirety of the east property line 

along Dufferin Street. A paved parking area occupies the rear of the property and 

encompasses approximately 75% of the total site area.  

The site is bounded by Alma Street to the south and Dufferin Street to the east. A 4.57m 

wide 

at the adjacent property to the west. Refer to Figure 2.1 for site location.  

Figure 2.1 Site Location 

 

2.2 Proposed Redevelopment 

The proposed site redevelopment is currently assumed of an approximately fifteen (15) 

storeys mixed-use building with two (2) levels of underground parking. 

Commercial/employment space will occupy a portion of the ground level and mezzanine, 

and the remainder will be residential units. The new building will fall under a single 

ownership. 
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The width of the existing sewer block to the north of the site does not meet current City 

standards which require a minimum 6.0m wide easement for sewers. As a result, a 1.43 

m wide strip of land will be reserved as a municipal sewer easement for the purpose of 

effectively widening the existing sewer block, to a total width of 6.0m. 

Refer to Appendix A for the architectural site plans. 

2.3 Background and Resource Information 

In preparing this report, the following information was obtained and reviewed: 

 PUCC Drawing 15-B-96. 

 Toronto Sewer and Water Atlas Maps of surrounding underground infrastructure, 

dated January 9, 2010. 

 City As-built Plan and Profile Drawings: 

o Alma Avenue  Drawing A-269

o Brock Avenue  Drawing B-89

o Dufferin Street  Drawing D-18

o Dufferin Street  Drawing U557-025, U557-026 

 Topographic Survey of Part of Lot 8, Registered Plan 294, prepared by R. Avis 

Surveying Inc., signed July 29, 2020

 Site plan and project statistics, provided by Superkul Architects 

3.0 SERVICING INVESTIGATION 

Information with respect to existing municipal services and utilities was determined from 

PUCC drawings, record plan and profile drawings, sewer and water atlas maps obtained 

form the City of Toronto and a site visit undertaken in August 2020. A Subsurface Utility 

Engineering (SUE) Quality Level B (QL-B) Investigation has also been conducted in 

September 2022. 

3.1 Foundation Drainage 

The current City Sewer Code and Foundation Drainage Policy prohibits the discharge of 

long-term foundation drainage from within the saturated zone of the ground, to a municipal 

sewer, for new applications submitted after January 2022.  
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A hydrogeological review prepared by Terrapex, dated October 14, 2022, has been 

completed for the site. This report indicates that the groundwater table is approximately 

0.9 to 4.3m below ground surface (mbgs) on shallowest and average depth, respectively.  

Based on samples taken and analyzed for water quality, the groundwater is suitable for 

discharge to the sanitary/combined sewer but not to storm (i.e. Municipal Code Chapter 

681, Table 1 and Table 2 respectively). Therefore, pre-treatment would be required prior 

to discharge into the storm sewer system. However, discharging into the sanitary sewer 

system would not require pre-treatment. 

In consideration of the aforementioned City Policy, it is currently envisioned that there will 

be no long-term discharge of foundation drainage for the site. 

Regarding short-term dewatering for the development, the report estimates groundwater 

inflow during construction range from 49,400 L/day (0.57 L/s), based on an assumed 

excavation bottom of 83.5 masl and with a safety factor of 2. It is proposed that the short-

term groundwater will be discharged into the 450mm combined sewer located along 

Dufferin Street, in front of the site. 

To facilitate construction dewatering, a short-term Private Water Discharge Agreement 

(PWDA) application will be submitted to the Environmental Monitoring & Protection 

(EM&P) Unit of Toronto during construction. However, as the groundwater taking volume 

is less than 50,000 L/day, a Environmental Activity and Sector Registry (EASR) or Permit 

to Take Water (PTTW) will not be required.

Refer to Hydrogeological Review by Terrapex, and Watertight Foundation Letters in 

Appendix F. 

3.2 Water Servicing 

3.2.1 Water Servicing Criteria 

used to analyze the sanitary demand from the proposed development. The City criteria 

are generally summarized as follows: 

 Water supply systems should be designed to satisfy the greater of maximum day 

demand plus fire flow or peak hour demand; 

 Average domestic water demands of 190 litres per capita per day for high-rise or 

low-rise apartment buildings and condominiums with greater than six (6) units;  

 Maximum day and peak hour factors for apartments are 1.30 and 2.50 respectively 

 Maximum day and peak hour factors for commercial are 1.10 and 1.20 respectively 
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 Fire flow requirements for the site shall be based on Fire Underwriters Survey 

(FUS) (1999) and are to not exceed the available flow in the municipal watermain 

that the site will connect to at a minimum residual pressure of 140 kPa (20 psi). 

 Population Densities as follows: 

o 1-Bedroom    1.4 persons per unit

o 2-Bedroom    2.1 persons per unit

o 3-Bedroom    3.1 persons per unit

o Townhouse  2.7 persons per unit

3.2.2 Existing Water Servicing 

Based on City records, there is an existing 300mm PVC watermain on the west side of 

Dufferin Street. The watermain was installed in 2013/2014. There is an old 300mm 

watermain on the east side of Dufferin Street that was abandoned in place when the new 

300mm PVC watermain was installed. All service connections would have been 

transferred to the new watermain during construction.  

There is an existing fire hydrant located in the northeast corner of Dufferin Street and 

Waterloo Avenue, and another hydrant in the northeast corner of Dufferin Street and Alma 

Avenue. These two hydrants can provide coverage of the entire site within 90m. 

Based on a site visit on August 21, 2020, a domestic water service enters the building 

from Dufferin Street at the east face of the building. 

3.2.3 Proposed Water Servicing 

3.2.3.1 Domestic Water Demand Analysis 

The total estimated average daily flow rates, maximum day, and peak demand rates 

required for the future development are estimated to be as follows: 

Table 3.1  Estimated Water Demand  

 
Average Day 

Demand  

(L/s) 

Maximum Day 
Demand 

(L/s) 

Peak Hour Demand 
(L/s) 

Residential 0.57 0.74 1.43 

Commercial 0.02 0.02 0.03 

TOTAL 0.59 0.76 1.46 

Refer to Appendix B for water demand analysis calculations. 
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3.2.3.2 Fire Flow Analysis 

In accordance with the City of Toronto Design Criteria for Sewers and Watermains, fire 

flows shall not be less than 80 L/s (4,800L/min) for a 2-hour duration in addition to 

maximum daily domestic demand with a residual pressure of not less than 140 kPa (20 

psi). Additionally, fire flows shall not be less than 83.3L/s (5,000 L/min) for a 4-hour 

duration for commercial/employment areas. This flow is to be delivered with a residual 

pressure of not less than 140 kPa (20 psi).

Calculations using the Fire Underwriters Survey (FUS) indicate a maximum required fire 

flow of approximately 116.7 L/s (7,000 L/min) for the development (based on fire resistive 

construction with a sprinkler system designed to NFPA, and vertical openings and exterior 

vertical communications properly protected for a one-hour rating).   

Refer to Appendix B for fire flow analysis calculations.  

As described in Section 3.2.1, the water supply system should be designed to satisfy the 

greater of peak hour demand or maximum day demand plus fire flow.  Therefore, the 

maximum day demand plus fire flow rate (i.e. 0.76 L/s + 116.7 L/s = 117.5 L/s (7,046 

L/min)) is the governing requirement. 

3.2.3.3 Proposed Watermain Service Connections 

In accordance with the City of Toronto Municipal Watermain Code a new domestic water 

service will be required for the new building and existing services removed and capped at 

the watermain.   

A fire service will also be required for the building sprinkler system. The proposed water 

services will be connected to the existing 300mm diameter Dufferin Street watermain.  

Approximately 2.0 m in front of the building face, domestic water service will be branched 

off the fire service in an fire service line will continue into the building 

as a fire water service.  

The location of the water service connections will be entering from the east face of the 

building, where there will be a water meter room in the building basement. 

Refer to Appendix E for conceptual servicing plan GS-1. 

3.2.4 Capacity of Existing Watermain System

To evaluate the adequacy of the existing 300mm watermain on Dufferin Street, a hydrant 

flow test has been conducted for the hydrant at the northeast corner of Dufferin Street and 

Waterloo Avenue. The results of this flow test indicate that the watermain is capable to 

supplying 347 L/s at 20psi (150 kPa).  Since the design water demand of 117.3 L/s is less 
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than 347 L/s, it can be concluded that the capacity of the existing City watermain network 

is sufficient to meet the demand of the proposed redevelopment/use.   

Refer to Appendix B for hydrant flow test result. 

3.3 Sanitary Servicing 

3.3.1 Sanitary Servicing Criteria 

(January 2021) was 

used to analyze the sanitary demand from the future development. The City criteria are 

generally summarized as follows: 

 Average domestic residential sewage flows of 450 litres per capita per day for 

design of new sewers.  

 Average domestic residential sewage flows of 240 litres per capita per day for 

analysis of existing sewers (separated systems) 

 The peak domestic sewage flow to be calculated by utilizing a calculated Harmon 

Peaking Factor of [M = 1 + 14 / (4+P0.5)]

 Average commercial/industrial/institutional flows of 180,000 litres per floor hectare 

per day for new local sewers (peaking factor included in average flow) 

 A dry weather peak infiltration allowance of 0.26 L/s/ha is required for all sewers 

 Combined sewer flows will include dry weather domestic flows plus the runoff from 

a 2-year storm event  

 Population Densities as follows: 

o 1-Bedroom    1.4 persons per unit

o 2-Bedroom    2.1 persons per unit

o 3-Bedroom    3.1 persons per unit

3.3.2 Existing Sanitary Servicing 

 indicates that the Site is located in an area of 

Toronto that is predominantly serviced by combined sewers. Based on these records and 

City as-built Plan and Profile drawings, there are several combined sewers in the vicinity 

of the Site.  

 A 450mm diameter vitrified clay combined sewer located within a sewer block 

adjacent to the north of the site; this pipe directs south into the 450mm diameter 
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vitrified clay combined sewer located on the west side of Dufferin Street, and into 

the 450mm diameter vitrified clay combined sewer which drains to the east within 

Alma Street (east of Dufferin Street). 

 A 900mmx600mm diameter brick egg shaped combined sewer located near the 

centreline of Dufferin Street right-of-way.  

 Both above noted sewers connect to the 900 x 600mm brick combined sewer on 

Gladstone Avenue and drain to the south towards Queen Street West. This sewer 

eventually connects to the trunk sewer on King Street West.  

The estimated peak sanitary discharge rate from the existing site is estimated to be 0.05 

L/s (refer to Appendix C for calculations).

Based on a site visit on August 21, 2020, a sanitary service connection exits the building 

at the east face of the building towards Dufferin Street, into the 450mm combined sewer 

immediately in front of the 450 Dufferin property. 

3.3.3 Proposed Sanitary Servicing 

3.3.3.1 Sanitary Demand Analysis 

The proposed site redevelopment will result in an estimated total peak sanitary flow rate 

of 5.78 L/s, which represents an estimated increase of 5.73 L/s over the existing sanitary 

flow rate. The estimated breakdown of peak sanitary discharge from the redevelopment 

is as follows: 

Table 3.2  Estimated Sanitary Demand  

 Sanitary Flow (L/s) 

Total Residential Peak Flow 5.56 

Total Commerical Peak Flow 0.18 

Total Infiltration Peak Flow 0.04 

TOTAL 5.78 

 

Refer to Appendix C for sanitary servicing analysis calculations. 

3.3.3.2 Proposed Sanitary Service Connection

As required by the City municipal code with respect to sewers, a new sanitary service 

connection will be required, and the existing service connections will be required to be 

removed.  
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In accordance with the City Sewer Code, a sanitary control maintenance hole (MH) will be 

provided near the property line for City sampling purposes. The new service connection 

will be connected to the 450mm Dufferin Street combined sewer.  

The capacity of the receiving combined sewer is discussed in section 3.5 of this report. 

Refer to Appendix E for conceptual servicing plan GS-1. 

3.4 Storm Servicing 

3.4.1 Storm Servicing Criteria 

The City of Toronto Wet Weather Flow Management (WWFM) Guidelines encourages 

iders storm 

run-off as a resource. This approach considers best management measures that can be 

undertaken at the source, conveyance and end of pipe locations. Opportunities to allow 

stormwater run-off to be infiltrated back into the ground at the source either by directing 

run-off to pervious surfaces or by way of infiltration/exfiltration techniques are key 

criteria would apply to the future development:

 Water Balance: Retain stormwater on-site to the extent practicable to achieve the 

same level of annual volume of overland runoff from the site in the pre-

development condition. The maximum allowable annual volume is 50% of the total 

average annual rainfall depth (equates to the capture and retention of 

approximately 5 mm of runoff on a daily event basis). 

 Water Quality: Provide long-term average removal of 80% of Total Suspended 

Solids on an annual loading basis from the post-development site. 

 Water Quantity (Rate Control): Control flows from the site during all design storm 

events (2 year through 100 year design storm) to a rate no greater than the peak 

run off rate that would be generated on the site in a 2 year storm event with a runoff 

coefficient C=0.50. Runoff generated from all storm events up to the and including 

the 100-year event shall be detained on site.  

 Run-off generated on the entire site, in all storm events, up to and including the 

100-year event, shall be contained on-site; and  

 Maintain existing drainage patterns, ensuring adjacent properties are not 

adversely affected. 



450 Dufferin Street, Toronto Page 12 

HM RK (450 Dufferin) Ltd. RVA 205396.01 
November 4, 2022  

3.4.2 Existing Storm Servicing 

There are no municipal storm sewers within the frontage of the site. As indicated in Section 

3.3.2 of this report, only combined sewers exist across the front of the site along Dufferin 

Street.  

Based on a site visit conducted on August 21, 2020, there is no existing stormwater 

management plan for the Site. Existing storm runoff from the building rooftop (365m2) 

drains via downspouts onto the paved parking area. There is no existing catch-basins 

located in the parking lot; storm runoffs sheet flows towards Alma Avenue and captured 

by street catch-basins, which ultimately discharges into the Dufferin Street combined 

sewer.  

Using the Rational Method Equation Q = CiA, the existing 2-year and 100-year storm event 

existing peak storm discharge rates from the site can be calculated as follows: 

 

 

3.4.3 Proposed Storm Servicing 

3.4.3.1 Proposed Storm Service Connection 

It is noted that the City Municipal Code, Chapter 681 generally prohibits a storm 

connection from a site to the municipal sewer. However, in the case of site developments 

that are not individual single-family lots, a storm service connection is required to meet 

WWFM Guidelines and implement the required SWM. Therefore, the SWM plan serves 

as a request through the City of Toronto for a storm service connection and exemption 

from the associated requirements in the Sewer Code.  

As required by the City municipal code with respect to sewers, a new storm service 

connection will be required, and the existing service connection will be required to be 

removed.  

In accordance with the City Sewer Code, a storm control MH will be provided near the 

property line for City sampling purposes. This MH will be incorporated into the basement 

structure where the basement extends out from the finished portion of the above ground 

building.  

The new storm sewer service connection will be connected to the 450mm Dufferin Street 

combined sewer.   
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The storm service connection will convey controlled drainage from the on-site SWM 

outlined in section 3.4.4 of this report.  

Refer to Appendix E for conceptual servicing plan GS-1. 

3.4.3.2 Allowable Storm Discharge  

Based on the WWFMP Guidelines, the allowed peak discharge from the site is to be based 

on controlling the discharge rate to the existing condition with a maximum runoff coefficient 

of C=0.5. Since the existing site is 100% impervious, a runoff coefficient of C=0.5 would 

therefore apply to the site and the allowed peak discharge rate from the redeveloped site 

can be calculated as follows:  

 

The capacity of the receiving combined sewer is discussed below in section 3.5. 

3.4.3.3 Proposed Storm Discharge 

SWM measures will be employed as discussed in the following section to limit the peak 

discharge rate to the total allowable 18.3 L/s. This will result in a net decrease in storm 

peak discharge rate of 14.7 L/s. See Table 3.3 for details.  

Table 3.3  Estimated Storm Flow Directed to Combined Sewer in Dufferin Street 

 

Area 

(m2) 
Pre 

Development 
2-Year Storm

 (L/s)

Allowable 
Discharge 

(L/s) 

Post 

Development 

2-Year Storm 

(L/s) 

Difference 
(L/s) 

Existing 1495 33.0 - - -33.0 

Proposed 1495  18.3 18.3 18.3 

TOTAL     -14.7 

Note: The maximum allowable post development 2-year discharge flow is 18.3 L/s with a C=0.5. 

Refer to Appendix D for post-development storm peak discharge rate and preliminary 

detention storage calculations. 

3.4.4 Stormwater Management Plan 

With no storm water control installed at the subject site under existing conditions, the 

objectives of the stormwater management plan for the future development are to increase 
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runoff retention on site, improve water quality, and reduce the amount of runoff leaving the 

development site into the downstream receiving sewers. 

As noted in section 3.4.3, a new storm service connection to the 450mm combined sewer 

is required to service the future development. A detailed (Stage 2) stormwater 

management (SWM) report will be prepared to support the proposed Site Plan application 

for the redevelopment. This plan will be comprised of a number of different components 

that will combine to achieve WWFM Guideline targets. The conceptual SWM plan at this 

stage is summarized as follows: 

1) The pre-development storm drainage patterns will be maintained in the post-

development condition to the degree possible, with storm connection to Dufferin Street.  

 

2) As per WWFM Guidelines, the building rooftop area is not subject to vehicular traffic, 

and the application of sand and de-icing salt constituents, petroleum hydrocarbons and 

heavy metals. As such, the stormwater generated from the roof area is considered 

clean and can satisfy 80% TSS removal efficiency for the purposes of water quality 

control. 

 
3) A portion of the sewer easement located along the north property line is uncovered and 

will be receiving storm runoff. The runoff generated within this easement area will flow 

uncontrolled into the Dufferin Street right-of-way into the street catch-basins. The runoff 

from this area will be accounted for as uncontrolled flow to ensure the total peak flow 

from the site will not exceed the allowable rate outlined in Section 3.4.3.2. The 100-

year storm peak flow from this area can be calculated as follows: 

 
 

 
4) As outlined in section 3.4.3.2, the total allowable discharge rate from the site is 18.3 

L/s. Since the uncontrolled peak flow from the sewer easement is calculated to be 1.1 

L/s, the allowable discharge from the remainder of the site is calculated as follows: 

 

 

 

5) As the building canopy extends to the property limit (with exception of portion of the 

sewer easement area and a small area in the southeast corner), storm runoff generated 

from within the site boundary are captured by area drains within the building rooftop 

and are considered clean and satisfy 80% TSS removal efficiency. As such, no 

stormwater treatment device is proposed for the site.  
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6) A stormwater management (SWM) tank will be incorporated into the basement level of 

the building to provide the detention volume associated with the controlled rate from 

the site. The tank will be placed in a location where the underground foundation walls 

extend beyond the limits of the above ground building, allowing for maintenance access 

via openings in the basement roof slab to the finished grade outside of the building. 

The access openings will be grated to provide a means for the tank to safely overflow 

to grade and out to the public roadway during storm events that exceed its capacity 

(i.e. greater than the 100-year design storm).  

 

7) The SWM tank will also serve to capture and retain harvested rainwater for reuse. The 

tank will have gravity outlet through an orifice control to a storm control MH accessible 

by the City. The portion of the tank located above a gravity outlet will provide the 

required detention storage for rate control and the portion of the tank located below the 

gravity outlet will provide the required rainwater harvesting volume to meet the water 

balance requirements. The rainwater captured in the lower portion of the tank would be 

pumped out and into a dedicated reuse system designed by others. Possible uses for 

harvested rainwater currently being considered include irrigation or grey-water for toilet 

flushing. Based on the current site plan, a total retention volume of 5.7 m3 will be 

required for water balance. 

 
8) Preliminary estimates of detention storage for the site, using the Modified Rational 

Method, indicate that the required total detention volume is approximately 60 m3. To 

achieve the quantity control requirement, an 68mm orifice plate at the outlet of the SWM 

tank will limit storm flow to the allowable peak discharge rate of 17.2 L/s. Refer to 

Appendix D for post-development storm peak discharge rate and preliminary detention 

storage calculations. 

3.5 Combined Sewer Capacity 

3.5.1 Criteria and Approach 

As indicated in Section 3.3.3.1, the proposed redevelopment will result in an increase in 

sanitary demand on the municipal combined sewer. Based on 450 L/cap/d, this increase 

is estimated to be 5.73 L/s. The City requires an assessment of the impact of the 

development on their sewer system

dated July 2021, provide a methodology for assessing combined sewer capacity. This 

methodology initially requires an assessment of proposed versus existing discharge. If it 

determined that the proposed discharge is less than the existing discharge, then the 

system is deemed to have adequate capacity.
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3.5.2 Existing and Proposed Combined Sewer Analysis 

A review of pre and post combined sewer demands was undertaken to assess the impact 

of the development on the existing combined sewer system and establish the maximum 

discharge rate for the SWM system, and is summarized below in the following table: 

Table 3.4  Estimated Sanitary Flow Directed to Dufferin Street Combined Sewer   

 
Existing Conditions 

(L/s) 

Proposed 
Conditions 

(L/s) 

Difference 

(L/s) 

2 Year Storm Flow 
(L/S) 

33.0 18.3 -14.7 

Sanitary Flow (L/s)  0.05 5.78 5.73 

TOTAL (L/s) 33.05 24.08 -8.97 

Table 3.4 indicates that as a result of controlling the peak storm discharge from the site to 

comply with the WWFM guidelines, there is a decrease in total storm and sanitary 

discharge to the Dufferin Street combined system in the post-development condition.  

It is noted that the redeveloped site does not propose to any discharge of stormwater to 

the ground surface at the rear of the site as is the case in the existing condition. Therefore, 

there will also be a net decrease of discharge that enters the City combined drainage 

system from the parking lot.  

3.5.3 Capacity for Short Term Private Water Discharge 

As indicated in Section 3.1 of this report, since final hydrogeological investigation is 

completed at this time, short-term discharge rate will be revisited at a subsequent 

submission.  

The approach to determining available capacity for the short-term discharge is that it 

cannot exceed the existing total site discharge from the site to the combined sewer. 

Therefore, at the time of a PWDA application for short term discharge, the peak discharge 

would have to be limited to less than 33.05 L/s (i.e. existing total discharge from the site).  

4.0 EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION 

Measures are to be taken during construction to ensure that erosion and/or transportation 

of sediments off-site is controlled. Mitigation measures include: 

 Erection of sediment control fence prior to construction, and maintenance 

throughout construction activities;
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 Construction of a clear- -

tracking of sediments off-site from the tires of vehicles; 

 Use of watering for dust control; 

 Application to the City for a permit to discharge construction water, including the 

testing and sediment removal pre-pumping measures required to meet the City 

permit requirements and sewer use bylaw; 

5.0 CONCLUSION 

With respect to the proposed land use change and assumed development parameters at 

450 Dufferin Street, the proposed site servicing and stormwater management system will 

address the requirements of the City of Toronto, as follows: 

5.1 Foundation Drainage  

Pursuant to City Foundation Drainage Policy, it is currently envisioned that there will be 

no long-term discharge of foundation drainage for the site.   

5.2 Water 

A fire water service with a domestic branch is proposed to be connected to the 300mm 

diameter watermain on Dufferin Street. A peak water demand of 117.5 L/s has been 

estimated for the future development. A hydrant flow test has been completed that 

indicates that the existing watermain network is capable of supplying 347 L/s at 20Psi and 

therefore it can be concluded that there is sufficient watermain capacity for the proposed 

redevelopment / use change. 

5.3 Sanitary 

A sanitary service connection to the existing 450mm combined sewer located on Dufferin 

Street will convey an estimated peak sanitary discharge of 5.78 L/s from the proposed site 

redevelopment. While this peak discharge is greater than the estimated sanitary discharge 

from the existing site, the storm discharge from the site will be controlled and the 

foundation drainage limited to result in a net-zero post redevelopment discharge to the 

Dufferin Street combined sewer. 

5.4 Storm 

A storm service connection to the existing 450mm combined sewer located on Dufferin 

Street will convey a maximum controlled discharge of less than 17.2 L/s from the proposed 

building SWM system. This discharge rate accounts for the uncontrolled peak rate of 1.1 
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L/s from the sewer easement. This discharge rate was established so that in conjunction 

with the sanitary discharge, the total discharge from the site to the Dufferin Street

combined sewer in the post development condition does not exceed the total 

predevelopment discharge to the Dufferin Street combined sewer. A SWM detention tank 

with an 68mm orifice plate will provide the required detention volume for that discharge 

rate.

The implementation of rainwater harvesting for reuse such as irrigation or toilet flushing 

will serve to limit the total average runoff 

volume to 50% of the annual average rainfall.

R. V. ANDERSON ASSOCIATES LIMITED

Report Prepared By

Alex Wong, P.Eng.

Project Manager

RVA 205396.01
2022-11-02
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Appendix B - Water Servicing and Fire Flow Analysis RVA 205396

TOTAL

1.1 Total Townhouse Units units 0

1.2 Persons Per Unit* persons/unit 2.7

1.3 Total One-Bedroom or One Bedroom + Den Units units 96

1.4 Persons Per Unit* persons/unit 1.4

1.5 Total Two Bedroom Units units 35

1.6 Persons Per Unit* persons/unit 2.1

1.7 Total Three Bedroom Units units 12

1.8 Persons Per Unit* persons/unit 3.1

1.9 Total Residential Population persons 245

1.10 Total  Population Used for Calculation Purposes** persons 260

1.11 Per Capita Demand @ 190 L/person/day L/day 49,400

1.12 Equivalent Population Demand L/s 0.57

1.13 Peak Hour Peaking Factor* 2.5

1.14 Peak Hour Design Demand Rate L/s 1.43

1.15 Peak Hour Design Demand Rate (m3/day) m3/day 124

1.16 Maximum Day Peaking Factor* 1.3

1.17 Maximum Day Design Demand Rate L/s 0.74

1.18 Maximum Day Design Demand Rate (m3/day) m3/day 64

* as per City of Toronto Design Criteria for Sewers and Watermains - Nov. 2009

TABLE B1 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - RESIDENTIAL

R:\2020\205396 - Hullmark-450-Dufferin\J Design-U\02 Servicing Report\20221014 ZBA I\.3 Calcs\205396-20221014-WaterDemands.xls 2022-10-14



Appendix B - Water Servicing and Fire Flow Analysis RVA 205396

BUILDING A
TOTAL

2.1 Total Net Retail Floor Area m2 882

2.2 Persons Per 100m2* persons/100m2 1.1

2.3 Total Population persons 10

2.4 Per Capita Demand @ 190 L/person/day L/day 1,843

2.5 Equivalent Population Demand L/s 0.02

2.6 Peak Hour Peaking Factor* 1.2

2.7 Peak Hour Design Demand Rate L/s 0.03

2.8 Peak Hour Design Demand Rate (m3/day) m3/day 2

2.9 Maximum Day Peaking Factor* 1.1

2.10 Maximum Day Design Demand Rate L/s 0.02

2.11 Maximum Day Design Demand Rate (m3/day) m3/day 2

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021

TABLE B2 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - COMMERCIAL
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Appendix B - Water Servicing and Fire Flow Analysis RVA 205396

TABLE B3 - PROPOSED PEAK  WATER DEMAND CALCULATIONS - DOMESTIC + COMMERCIAL

BUILDING A
AVERAGE
DEMAND

PEAK HOUR MAXIMUM DAY

3.1 Residential Demand L/s 0.57 1.43 0.74

3.2 Commerical Demand L/s 0.02 0.03 0.02

3.3. Total Flow Rate L/s 0.59 1.45 0.77

3.4 Total Flow Rate L/min 36 87 46
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Appendix B - Water Servicing and Fire Flow Analysis RVA 205396

TOTAL

4.1 Coefficient for type of construction: 0.6*

4.2 Height in Stories 14

4.3 2nd Floor Area m2 1,179

4.4 3rd Floor Area (Largest Floor Area) m2 1,179

4.5 4th Floor Area m2 1,179

4.6
Stories to Use in Calculation (1 + 25% of each of the two
floors immediately adjoining the largest floor)

1 +  2 * 25%

4.7 Total Area ** m2 1,769

4.8 Fire Flow Required L/min 6,000

4.9 25% Reduction for Occupancy Charge - low fire hazard L/min -1,500

4.10 Fire Flow Required L/min 4,500

4.11
30% Reduction for NFPA13 Comforming Sprinkler
System

L/min -1,350

4.12 Charge for Building Separation
North: Nearest Building 4.5 20%
West: Nearest Building 8.5 20%
South: Nearest Building 12.5 15%
East: Nearest Building 18.5 15%

4.13 Charge for Building Separation L/min 3,150

4.14 Fire Flow Required L/min 7,000

4.15 Fire Flow Required L/s 116.7

TABLE B4 - FIRE DEMAND CALCULATIONS - BASED ON F.U.S. GUIDELINES

*Based on ISO class of construction "Modified Fire Resistive". Refer to Technical Bulletin
ISTB-2018-02 Revisions to Ottawa Design Guidelines - Water Distribution dated March 21st,
2018

**As per FUS Guidelines, assuming the vertical openings and exterior vertical
communications are properly protected (1 hr rating), consider only the area of the largest floor
plus 25% of each of the 2 immediately adjoining floors.
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Appendix B - Water Servicing and Fire Flow Analysis RVA 205396

BUILDING A
MAX DAY & FIRE FLOWS

MAX DAY 0.77 L/S
FIRE 116.67 L/s
Total Max Day & Fire Flow 117.43 L/s

PEAK HOUR DOMESTIC DEMAND

PEAK RATE 1.45 L/s

THEREFORE, MAX DAY + FIRE FLOW IS GOVERNING REQUIREMENT

WATER DEMAND

Max Day Demand 0.77 L/s 46 L/min
Fire Flow* 116.7 L/s 7,000 L/min
Total Water Demand Requirement 117.4 L/s 7,046 L/min

Note (*): Per City of Toronto's Design Criteria for Sewers and Watermains, in
accordance with the Fire Underwriters Survey (FUS), fire flows will not be less than
4,800L/minute for a 2-hour duration in addition to maximum daily domestic demand,
delivered with a residual pressure of not less than 140kPa (20psi).

TABLE B5 - PROPOSED REDEVELOPMENT TOTAL WATER DEMAND

PER CITY OF TORONTO DESIGN CRITERIA AND MOE DESIGN GUIDELINES, WATER
SUPPLY SYSTEMS SHOULD BE DESIGNED TO SATISFY THE GREATER OF EITHER
OF THE FOLLOWING DEMANDS:

-MAXIMUM DAY DOMESTIC DEMAND PLUS FIRE FLOW

-PEAK HOUR DOMESTIC DEMAND
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Client

Customer Info

Location

Date

Time

Wartermain Dia.

HYDRANT # Test # Hydrant #
# of Ports

Flowed
OUTLET Dia

(inches)
FM or Diffuser type Nozzle coeff

Pitot
Reading

Discharge
flow

(USGPM)
N.F.P.A. COLOUR CODE BLUE 1 HY1362402 2 2.5 SWIVEL BELL 0.90 22.0 1309.9

2
STATIC PRESSURE 64.2 psi 3
RESIDUAL PRESSURE 61.1 psi 4

Total Flow (USGPM) 1310
PRESSURE DROP 3.1 psi
% PRESSURE DROP 4.8 % of psi
Flow At Test Hydrant at 20 psi 5501 USGPM

G. Manigbas
n/a

Paul
n/a
n/a

ft
n/a

HY1361207

10:00AM

Pressure Zone
Towe Level

Pumps(ON/OFF)

Field Tech 2
Operator 1
Operator 2

COMMENTS Field Tech 1

480 Dufferin St., Toronto, ON
27-Sep-22

300mm

RESIDUAL HYDRANT INFO. FLOW HYDRANT(S) INFO.

Hydrant # HY1361207 2001 Sheppard Ave E, North York, ON M2J 4Z8

NFPA Colour Code BLUE
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Appendix D - Sanitary Servicing Demand Analysis RVA 205396

BUILDING A

TOTAL

1.1 Total Townhouse Units units 0

1.2 Persons Per Unit* persons/unit 2.7

1.3 Total Studio and One Bedroom/One Bedroom + Den Units units 96

1.4 Persons Per Unit* persons/unit 1.4

1.5 Total Two Bedroom Units units 35

1.6 Persons Per Unit* persons/unit 2.1

1.7 Total Three Bedroom Units units 12

1.8 Persons Per Unit* persons/unit 3.1

1.9 Total Residential Population persons 245

1.10 Total  Population Used for Calculation Purposes persons 260

1.11 Total Residential Flow @ 450 L/capita/day* L/day 117,000

1.12 Total Residential Flow L/s 1.35

1.13 Peaking Factor** 4.10

1.14 Total Residential Peak Flow @ 450 L/capita/day L/s 5.56

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021
** Peaking Factor calculated by using Harmon's Formula (1+ 14/(4 + P^0.5)).

TABLE D1 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - RESIDENTIAL
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Appendix D - Sanitary Servicing Demand Analysis RVA 205396

Total

2.1 Total Net Commercial Floor Area m2 882

2.2 Total Commercial Average Flow @ 180,000L/floor ha/day L/day 15868.80

2.6 Total Commercial Peak Flow L/s 0.18

* as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021

TABLE D2 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - COMMERCIAL
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Appendix D - Sanitary Servicing Demand Analysis RVA 205396

3.1 Site Area m2 1495

3.2 Site Area ha 0.1495

3.3 Infiltration Allowance** L/s/ha 0.26

3.4 Total Infiltration Peak Flow L/s 0.04

TABLE D3 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - INFILTRATION

* Entire Site Area

** as per City of Toronto Design Criteria for Sewers and Watermains - Jan 2021
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Appendix D - Sanitary Servicing Demand Analysis RVA 205396

At 450 L/capita/day TOTAL

4.1 Total Residential Peak Flow @ 450 L/capita/day L/s 5.56

4.2 Total Commercial Peak Flow L/s 0.18

4.3 Total Infiltration Peak Flow L/s 0.04

4.4 Total Sanitary Peak Flow L/s 5.78

TABLE D4 - PROPOSED TOTAL SANITARY FLOW ESTIMATE - SUMMARY
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Appendix D - Sanitary Servicing Demand Analysis RVA 205396

Total

5.1 Total Existing Site Area* m2 1495

5.2 Total Existing Site Area ha 0.1495

5.3 Total Population @ 1.1 persons/100m2 for Commerical** persons 16.45

5.4 Total Commerical Flow @ 250 L/capita/day L/day 4111.3

5.5 Total Commerical Peak Flow L/s 0.05

TABLE D5 - EXISTING TOTAL SANITARY FLOW ESTIMATE - COMMERICAL

** as per City of Toronto Design Criteria for Sewers and Watermains - Nov.2009.

* Entire Site Area
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Appendix D - Sanitary Servicing Demand Analysis RVA 205396

Total

6.1 Total Existing Sanitary Peak Flow L/s 0.05

6.2 Total Redevelopment Sanitary Peak Flow @ 450 L/capita/day L/s 5.78

6.3 Total Net Sanitary Peak Flow Increase L/s 5.73

TABLE D6 - PROPOSED REDEVELOPMENT TOTAL NET SANITARY INCREASE (450 L/c/d)
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APPENDIX D - Post-Development Peak Discharge Rate and Required Storage RVA 205396

City of Toronto Stormwater Management Site Detention and Retention Requirements

Project: 450 Dufferin

Date: October 7, 2022

Site Area (ha) = 0.1495 On Site Detention Storage

Pre Dev. Runoff Coeficeint = 0.9 100 Yr Storm Event

Post Dev.Runoff Coefficient = 0.9

Max. Allowed Runoff Coefficeint = 0.5 Post Development Runoff Coefficeint = 0.9

Site Area (ha) = 0.1495

City of Toronto IDF Allowed Realease Rate (cu.m/s) = 0.017

Peak Storage + 30% Allowance (m3) = 60.000

tc i100 Q100 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)
1 1579.412 0.590 0.573 34.388

Return Period A C I (mm/hr) 2 907.134 0.339 0.322 38.625
(Year) 3 655.841 0.245 0.228 41.032

2 21.8 -0.78 88.19 4 521.012 0.195 0.178 42.615
5 32.0 -0.79 131.79 5 435.832 0.163 0.146 43.718
10 38.7 -0.80 162.27 6 376.682 0.141 0.124 44.503
25 45.2 -0.80 189.52 7 332.979 0.124 0.107 45.060
50 53.5 -0.80 224.32 8 299.243 0.112 0.095 45.445

100 59.7 -0.80 250.32 9 272.334 0.102 0.085 45.695
Tc= 10 min (in hours) 10 250.320 0.094 0.076 45.836

11 231.943 0.087 0.070 45.886 ***max***
12 216.347 0.081 0.064 45.861

Total Allowed Peak Discharge Rate from Site 13 202.927 0.076 0.059 45.770
14 191.246 0.071 0.054 45.624
15 180.977 0.068 0.050 45.428
16 171.870 0.064 0.047 45.189

C = 0.5 17 163.733 0.061 0.044 44.912
I = 88.19 mm/hr 18 156.415 0.058 0.041 44.599

Q Allowed = 18.3 L/s 19 149.793 0.056 0.039 44.256
Q 100 = 93.6 L/s 20 143.771 0.054 0.037 43.884

21 138.267 0.052 0.035 43.487
22 133.216 0.050 0.033 43.066

Uncontrolled Peak Discharge Rate from Easement 23 128.562 0.048 0.031 42.623
24 124.259 0.046 0.029 42.160

Area (ha) = 0.0066 25 120.266 0.045 0.028 41.678
C = 0.25 26 116.551 0.044 0.026 41.179

I (mm/hr) = 250.32 27 113.085 0.042 0.025 40.664
Q 100 = 1.1 L/s 28 109.842 0.041 0.024 40.134

29 106.801 0.040 0.023 39.590
Allowable Peak Flow from Development (Controlled) 30 103.944 0.039 0.022 39.033
Qallowed - Qeasement = 17.2 L/s 31 101.253 0.038 0.021 38.463

32 98.713 0.037 0.020 37.881
33 96.313 0.036 0.019 37.289

Estimated On-Site Retention For 34 94.040 0.035 0.018 36.686
Water Balance 35 91.884 0.034 0.017 36.073

36 89.837 0.034 0.016 35.450
Assume hard surface IA = 1 mm 37 87.889 0.033 0.016 34.819
Assume Soft Surface IA = 5 mm 38 86.034 0.032 0.015 34.179

39 84.264 0.031 0.014 33.531
40 82.575 0.031 0.014 32.876

Target Retention (mm) = 5 mm 41 80.960 0.030 0.013 32.212
Total Retention Volume Required = 7.5 cu.m 42 79.414 0.030 0.013 31.542
Estimated % Impervious = 100.0% 43 77.933 0.029 0.012 30.865
Estmated Surface IA Provided = 1.00 mm 44 76.513 0.029 0.011 30.182
Estimated Deficit for Infiltration 45 75.149 0.028 0.011 29.492
Or Rainwater Harvesting = 4.00 mm 46 73.840 0.028 0.010 28.796

or 5.7 cu.m 47 72.580 0.027 0.010 28.095
48 71.368 0.027 0.010 27.387
49 70.200 0.026 0.009 26.675
50 69.075 0.026 0.009 25.958

c
Year ATi

1000*
360

CIA
Q
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Appendix D - Orifice Discharge and Stage Storage Depth RVA 205396

Orifice Coefficient Q=CdA(2g(h2-h1))
0.5

Orifice Coefficient 0.62
Orifice Diameter (mm) 68.00
Orifice Area (m²) 0.004

Elevation
Storage
Depth

Orifice Head Storage Orifice Discharge Notes

(m) (m) (m) (m³) (L/s)

90.94 0.00 0.00 0.0 0.0
91.24 0.30 0.20 4.1 4.5
91.44 0.50 0.50 10.3 7.1

92.94
2.00 2.00 41.0 14.1

93.89 2.95 2.95 60.5 17.1 Top of Tank

 Storm Event Modelling - Storage System Characteristics

Table D1 - Primary Detention Tank

Storage System Discharge Details
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S.1-pg.1.

M6K 2A5 S.2.1-pg.1.

HM RK (450 Dufferin) LP S.1-pg.1.

Fifteen stories building with two underground parking 
levels

S.2.3-pg.1.

Residential with commercial S.2.3-pg.1.

Two (2) S.2.3-pg.1.

3 November 2022

Terrapex Environmental Ltd.

Brian D. Theimer, Andrew Durbano

Cover page

S.8-pg.12

Cover page, 
S.1-pg.1.

450 Dufferin Street



Yes. S.1-pg.1.

Both are Professional Geoscientists



S.6.1-pg.9.

8,400 L/day S.6.1-pg.9.

Not applicable to zero drainage.

S.6.1-pg.10.

Lake Ontario is 1.5 km away S2.5-pg.2.

16,800 L/day

2.0

Zero (0) L/day. Building garage will be water-tight.



Walking floor / driving surface of P2 garage = 87.1 S.5.4.-pg.8

Bottom of excavation = 84.2 masl S.5.4.-pg.8

Planned ground floor elevation = 94.1 masl S.2.4-pg.2.

Appendix I, 
Figures 1, 2, 3 

and 4

Appendix I, 
Figures 2, 3 and 

4



Yes S.3.3-pg.4; 
S.4.2-pg.6.

No. Three events obtained. Foundation Drainage Policy 
Guidelines of City of Toronto, under Option 1 (Flexible, 
Year-round) requires a minimum 3 events. 

Appendix II, 
Table 2

Yes.
S.4.2-pg.6.; 
Appendix II, 

Table 2

Yes. Appendix II, 
Table 5

Yes. S.4.1-pg 5. 
Appendix II, 

Table 5

S2.5.-pg2.;
S2.8.-pg.2.



No pumping test due to lower permeability soils and deep 
water table.

No pumping test. Slug tests were carried out in wells with 
sufficient water.

S.3.5-pg.4; 
S.5.1-pg.7.

Yes. During slug tests meassured at 30 seconds intervals. S.3.5-pg.4

Not appplicable

S.3.5-pg.4; 
S.5.1-pg.7. 

Appendix IV.



Yes S.3.4-pg.4; 
S.5.3-pg.8.

See also 
Appendix II, 

Table 3.

No parameter exceeded the sanitary / combined bylaw 
limits.

S.6.3-pg.10.

Manganese was 0.12 mg/L in comparison to storm 
bylaw of 0.05 mg/L.

S.6.3-pg.10.

S.3.4-pg.4.

Included

Included.



ALS Laboratory Ltd. S.3.4-pg4.

Yes. 
Appendix VI

No.

Manganese was 0.12 mg/L in comparison to storm 
bylaw of 0.05 mg/L.

S.6.3-pg.10.

Yes Appendix VI

S.6.2. pg.10.

These reports do not discuss back-up systems or relief 
safety valve(s)



S.6.2. pg.10.

Yes, it has been determined and No, there are no 
anticipated negative impacts



                    August 2018

                   Appendix A:

SANITARY/COMBINED Sample Location:  MW104A - 450 Dufferin Street, Toronto

Parameter mg/L mg/L mg/L µg/L
BOD 300 3.1 3.1 (2.0) 300,000
Fluoride 10 0.72 0.72 (0.02) 10,000
TKN 100 3.41 3.41 (0.05) 100,000
pH 6.0 - 11.5 8 8 (0.1) 6.0 - 11.5
Phenolics 4AAP 1 <0.0010 <0.0010 (0.001) 1,000
TSS 350 8.1 8.1 (3.0) 350,000
Total Cyanide 2 <0.0020 <0.0020 (0.002) 2,000

Metals

Chromium Hexavalent 2 <0.00050 <0.00050 (0.0005) 2,000
Mercury 0.01 <0.0000050 <0.0000050 (0.000005) 10
Total Aluminum 50 0.279 0.279 (0.003) 50,000
Total Antimony 5 0.00196 0.00196 (0.0001) 5,000

Total Arsenic 1 0.0069 0.0069 (0.0001) 1,000
Total Cadmium 0.7 <0.0000500 <0.0000500 (0.000005) 700
Total Chromium 4 <0.00500 <0.00500 (0.0005) 4,000
Total Cobalt 5 <0.00100 <0.00100 (0.0001) 5,000
Total Copper 2 <0.00500 <0.00500 (0.0005) 2,000
Total Lead 1 0.000733 0.000733 (0.00005) 1,000
Total Manganese 5 0.12 0.12 (0.0001) 5,000
Total Molybdenum 5 0.0337 0.0337 (0.00005) 5,000
Total Nickel 2 <0.00500 <0.00500 (0.0005) 2,000
Total Phosphorus 10 0.0773 0.0773 (0.002) 10,000
Total Selenium 1 <0.000500 <0.000500 (0.00005) 1,000
Total Silver 5 <0.000100 <0.000100 (0.00001) 5,000
Total Tin 5 0.0017 0.0017 (0.0001) 5,000
Total Titanium 5 0.00332 0.00332 (0.0003) 5,000
Total Zinc 2 <0.0300 <0.0300 (0.003) 2,000

Petroleum Hydrocarbons
Animal/Vegetable Oil & Grease 150 <5.0 <5.0 (5) 150,000
Mineral/Synthetic Oil & Grease 15 <5.0 <5.0 (5) 15,000

`
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                    August 2018

Parameter mg/L mg/L mg/L µg/L
Benzene 0.01 <0.00050 <0.00050 (0.0005) 10
Chloroform 0.04 <0.00050 <0.00050 (0.0005) 40
1,2-Dichlorobenzene 0.05 <0.00050 <0.00050 (0.0005) 50
1,4-Dichlorobenzene 0.08 <0.00050 <0.00050 (0.0005) 80
Cis-1,2-Dichloroethylene 4 <0.00050 <0.00050 (0.0005) 4,000
Trans-1,3-Dichloropropylene 0.14 <0.00030 <0.00030 (0.0003) 140

Ethyl Benzene 0.16 <0.00050 <0.00050 (0.0005) 160

Methylene Chloride 2 <0.0010 <0.0010 (0.001) 2,000
1,1,2,2-Tetrachloroethane 1.4 <0.00050 <0.00050 (0.0005) 1,400
Tetrachloroethylene 1 <0.00050 <0.00050 (0.0005) 1,000
Toluene 0.016 <0.00050 <0.00050 (0.0005) 16
Trichloroethylene 0.4 <0.00050 <0.00050 (0.0005) 400

Total Xylenes 1.4 <0.00050 <0.00050 (0.0005) 1,400

Semi-Volatile Organics
Di-n-butyl Phthalate 0.08 <0.0010 <0.0010 (0.001) 80

Bis (2-ethylhexyl) Phthalate 0.012 <0.0020 <0.0020 (0.002) 12
3,3'-Dichlorobenzidine 0.002 <0.00040 <0.00040 (0.0004) 2
Pentachlorophenol 0.005 <0.00050 <0.00050 (0.0005) 5

Total PAHs 0.005 <0.00175 <0.00175 (0.00175) 5

Misc Parameters

Nonylphenols 0.02 <0.0010 <0.0010 (0.001) 20

Nonylphenol Ethoxylates 0.2 <0.0020 <0.0020 (0.002) 200

Sample Collected: Sept 21 / Oct 3, 2022
       Temperature: 12 °C
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                    August 2018

STORM Sample Location:  MW104A - 450 Dufferin Street, Toronto

Parameter mg/L mg/L mg/L ug/L
pH 6.0 - 9.5 8 8 (0.1)

BOD 15 3.1 3.1 (2.0) 15,000
Phenolics 4AAP 0.008 <0.0010 <0.0010 (0.001) 8
TSS 15 8.1 8.1 (3.0) 15,000
Total Cyanide 0.02 <0.0020 <0.0020 (0.002) 20
Metals
Total Arsenic 0.02 0.0069 0.0069 (0.0001) 20
Total Cadmium 0.008 <0.0000500 <0.0000500 (0.000005) 8
Total Chromium 0.08 <0.00500 <0.00500 (0.0005) 80
Chromium Hexavalent 0.04 <0.00050 <0.00050 (0.0005) 40
Total Copper 0.04 <0.00500 <0.00500 (0.0005) 40
Total Lead 0.12 0.000733 0.000733 (0.00005) 120
Total Manganese 0.05 0.12 0.12 (0.0001) 50
Total Mercury 0.0004 <0.0000050 <0.0000050 (0.000005) 0.4
Total Nickel 0.08 <0.00500 <0.00500 (0.0005) 80
Total Phosphorus 0.4 0.0773 0.0773 (0.002) 400
Total Selenium 0.02 <0.000500 <0.000500 (0.00005) 20
Total Silver 0.12 <0.000100 <0.000100 (0.00001) 120
Total Zinc 0.04 <0.0300 <0.0300 (0.003) 40
Microbiology

E.coli 200 35 35 (1) 200,000

Volatile Organics
Parameter mg/L mg/L mg/L ug/L
Benzene 0.002 <0.00050 <0.00050 (0.0005) 2
Chloroform 0.002 <0.00050 <0.00050 (0.0005) 2
1,2-Dichlorobenzene 0.0056 <0.00050 <0.00050 (0.0005) 6
1,4-Dichlorobenzene 0.0068 <0.00050 <0.00050 (0.0005) 7
Cis-1,2-Dichloroethylene 0.0056 <0.00050 <0.00050 (0.0005) 6
Trans-1,3-Dichloropropylene 0.0056 <0.00030 <0.00030 (0.0003) 6
Ethyl Benzene 0.002 <0.00050 <0.00050 (0.0005) 2
Methylene Chloride 0.0052 <0.0010 <0.0010 (0.001) 5
1,1,2,2-Tetrachloroethane 0.017 <0.00050 <0.00050 (0.0005) 17
Tetrachloroethylene 0.0044 <0.00050 <0.00050 (0.0005) 4
Toluene 0.002 <0.00050 <0.00050 (0.0005) 2
Trichloroethylene 0.0076 <0.00050 <0.00050 (0.0005) 8
Total Xylenes 0.0044 <0.00050 <0.00050 (0.0005) 4
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TABLE 2
Observed Groundwater Levels
450 Dufferin Street, Toronto

Well Date Ground Top Pipe Groundwater
Desig. Elev. Elev. Elev. 

(m asl) (m asl) (m bmp) (m bg) (m asl) 

MW1 23-Aug-22 94.26 94.25 0.87 0.88 93.38

06-Sep-22 1.03 1.04 93.22

21-Sep-22 1.17 1.19 93.08

MW2 23-Aug-22 94.49 94.40 3.14 3.22 91.27

06-Sep-22 2.99 3.08 91.41

21-Sep-22 3.19 3.28 91.21

MW4 23-Aug-22 94.67 94.41 - - -

06-Sep-22 1.99 2.24 92.43

21-Sep-22 2.16 2.42 92.25

MW5 23-Aug-22 94.68 94.54 4.19 4.32 90.35

06-Sep-22 4.13 4.27 90.41

21-Sep-22 4.35 4.48 90.19

MW6 23-Aug-22 94.22 94.14 - - -

06-Sep-22 4.84 4.92 89.30

21-Sep-22 5.05 5.13 89.09

MW7 23-Aug-22 94.52 94.49 4.55 4.57 89.95

06-Sep-22 4.36 4.38 90.14

21-Sep-22 4.40 4.42 90.09

MW101 23-Aug-22 94.77 94.65 8.58 8.69 86.08

06-Sep-22 8.51 8.63 86.14

21-Sep-22 7.75 7.86 86.91

MW102 23-Aug-22 94.32 94.25 1.78 1.86 92.47

06-Sep-22 4.84 4.92 89.41

21-Sep-22 4.53 4.61 89.72

MW103D 23-Aug-22 94.65 94.51 5.02 5.17 89.49

06-Sep-22 4.79 4.94 89.72
21-Sep-22 4.78 4.92 89.73

Groundwater
Depth
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TABLE 2
Observed Groundwater Levels
450 Dufferin Street, Toronto

Well Date Ground Top Pipe Groundwater
Desig. Elev. Elev. Elev. 

(m asl) (m asl) (m bmp) (m bg) (m asl) 

Groundwater
Depth

MW103I 23-Aug-22 94.60 94.51 Dry - -
06-Sep-22 Dry - -
21-Sep-22 Dry - -

MW103S 23-Aug-22 94.62 94.49 Dry - -
06-Sep-22 5.99 6.11 88.51

21-Sep-22 5.29 5.41 89.21

MW104D 23-Aug-22 94.29 94.21 7.99 8.07 86.22

06-Sep-22 5.09 5.17 89.12

21-Sep-22 5.01 5.10 89.19

MW104S 23-Aug-22 94.30 94.21 Dry - -

06-Sep-22 2.90 2.98 91.32

21-Sep-22 1.69 1.78 92.52

Notes
1. m asl = metres above sea level
2. m bmp = metres below measurement point
3. m bg = metres below ground
NA = Not Accessible
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TABLE 3    Summary of Groundwater Quality

Appendix A:

SANITARY/COMBINED Sample Location:  MW104A - 450 Dufferin Street, Toronto

Parameter mg/L mg/L mg/L µg/L
BOD 300 3.1 3.1 (2.0) 300,000

Fluoride 10 0.72 0.72 (0.02) 10,000

TKN 100 3.41 3.41 (0.05) 100,000

pH 6.0 - 11.5 8 8 (0.1) 6.0 - 11.5
Phenolics 4AAP 1 <0.0010 <0.0010 (0.001) 1,000

TSS 350 8.1 8.1 (3.0) 350,000

Total Cyanide 2 <0.0020 <0.0020 (0.002) 2,000

Metals

Chromium Hexavalent 2 <0.00050 <0.00050 (0.0005) 2,000

Mercury 0.01 <0.0000050 <0.0000050 (0.000005) 10

Total Aluminum 50 0.279 0.279 (0.003) 50,000

Total Antimony 5 0.00196 0.00196 (0.0001) 5,000

Total Arsenic 1 0.0069 0.0069 (0.0001) 1,000

Total Cadmium 0.7 <0.0000500 <0.0000500 (0.000005) 700

Total Chromium 4 <0.00500 <0.00500 (0.0005) 4,000

Total Cobalt 5 <0.00100 <0.00100 (0.0001) 5,000

Total Copper 2 <0.00500 <0.00500 (0.0005) 2,000

Total Lead 1 0.000733 0.000733 (0.00005) 1,000

Total Manganese 5 0.12 0.12 (0.0001) 5,000

Total Molybdenum 5 0.0337 0.0337 (0.00005) 5,000

Total Nickel 2 <0.00500 <0.00500 (0.0005) 2,000

Total Phosphorus 10 0.0773 0.0773 (0.002) 10,000

Total Selenium 1 <0.000500 <0.000500 (0.00005) 1,000

Total Silver 5 <0.000100 <0.000100 (0.00001) 5,000

Total Tin 5 0.0017 0.0017 (0.0001) 5,000

Total Titanium 5 0.00332 0.00332 (0.0003) 5,000

Total Zinc 2 <0.0300 <0.0300 (0.003) 2,000

Petroleum Hydrocarbons
Animal/Vegetable Oil & Grease 150 <5.0 <5.0 (5) 150,000

Mineral/Synthetic Oil & Grease 15 <5.0 <5.0 (5) 15,000

`
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TABLE 3    Summary of Groundwater Quality

Parameter mg/L mg/L mg/L µg/L
Benzene 0.01 <0.00050 <0.00050 (0.0005) 10

Chloroform 0.04 <0.00050 <0.00050 (0.0005) 40

1,2-Dichlorobenzene 0.05 <0.00050 <0.00050 (0.0005) 50

1,4-Dichlorobenzene 0.08 <0.00050 <0.00050 (0.0005) 80

Cis-1,2-Dichloroethylene 4 <0.00050 <0.00050 (0.0005) 4,000

Trans-1,3-Dichloropropylene 0.14 <0.00030 <0.00030 (0.0003) 140

Ethyl Benzene 0.16 <0.00050 <0.00050 (0.0005) 160

Methylene Chloride 2 <0.0010 <0.0010 (0.001) 2,000

1,1,2,2-Tetrachloroethane 1.4 <0.00050 <0.00050 (0.0005) 1,400

Tetrachloroethylene 1 <0.00050 <0.00050 (0.0005) 1,000

Toluene 0.016 <0.00050 <0.00050 (0.0005) 16

Trichloroethylene 0.4 <0.00050 <0.00050 (0.0005) 400

Total Xylenes 1.4 <0.00050 <0.00050 (0.0005) 1,400

Semi-Volatile Organics
Di-n-butyl Phthalate 0.08 <0.0010 <0.0010 (0.001) 80

Bis (2-ethylhexyl) Phthalate 0.012 <0.0020 <0.0020 (0.002) 12

3,3'-Dichlorobenzidine 0.002 <0.00040 <0.00040 (0.0004) 2

Pentachlorophenol 0.005 <0.00050 <0.00050 (0.0005) 5

Total PAHs 0.005 <0.00175 <0.00175 (0.00175) 5

Misc Parameters

Nonylphenols 0.02 <0.0010 <0.0010 (0.001) 20

Nonylphenol Ethoxylates 0.2 <0.0020 <0.0020 (0.002) 200

Sample Collected: Sept 21 / Oct 3, 2022
       Temperature: 12 °C

Terrapex Environmental Ltd. Page 2 of 4 HM RK (450 Dufferin) LP CT3580.00

Volatile Organics Sample Result
Sample Result with upper RDL 
included



TABLE 3    Summary of Groundwater Quality

STORM Sample Location:  MW104A - 450 Dufferin Street, Toronto

Parameter mg/L mg/L mg/L ug/L
pH 6.0 - 9.5 8 8 (0.1)

BOD 15 3.1 3.1 (2.0) 15,000
Phenolics 4AAP 0.008 <0.0010 <0.0010 (0.001) 8
TSS 15 8.1 8.1 (3.0) 15,000
Total Cyanide 0.02 <0.0020 <0.0020 (0.002) 20
Metals
Total Arsenic 0.02 0.0069 0.0069 (0.0001) 20
Total Cadmium 0.008 <0.0000500 <0.0000500 (0.000005) 8
Total Chromium 0.08 <0.00500 <0.00500 (0.0005) 80
Chromium Hexavalent 0.04 <0.00050 <0.00050 (0.0005) 40
Total Copper 0.04 <0.00500 <0.00500 (0.0005) 40
Total Lead 0.12 0.000733 0.000733 (0.00005) 120
Total Manganese 0.05 0.12 0.12 (0.0001) 50
Total Mercury 0.0004 <0.0000050 <0.0000050 (0.000005) 0.4
Total Nickel 0.08 <0.00500 <0.00500 (0.0005) 80
Total Phosphorus 0.4 0.0773 0.0773 (0.002) 400
Total Selenium 0.02 <0.000500 <0.000500 (0.00005) 20
Total Silver 0.12 <0.000100 <0.000100 (0.00001) 120
Total Zinc 0.04 <0.0300 <0.0300 (0.003) 40
Microbiology

E.coli 200 35 35 (1) 200,000

Volatile Organics
Parameter mg/L mg/L mg/L ug/L
Benzene 0.002 <0.00050 <0.00050 (0.0005) 2
Chloroform 0.002 <0.00050 <0.00050 (0.0005) 2
1,2-Dichlorobenzene 0.0056 <0.00050 <0.00050 (0.0005) 6
1,4-Dichlorobenzene 0.0068 <0.00050 <0.00050 (0.0005) 7
Cis-1,2-Dichloroethylene 0.0056 <0.00050 <0.00050 (0.0005) 6
Trans-1,3-Dichloropropylene 0.0056 <0.00030 <0.00030 (0.0003) 6
Ethyl Benzene 0.002 <0.00050 <0.00050 (0.0005) 2
Methylene Chloride 0.0052 <0.0010 <0.0010 (0.001) 5
1,1,2,2-Tetrachloroethane 0.017 <0.00050 <0.00050 (0.0005) 17
Tetrachloroethylene 0.0044 <0.00050 <0.00050 (0.0005) 4
Toluene 0.002 <0.00050 <0.00050 (0.0005) 2
Trichloroethylene 0.0076 <0.00050 <0.00050 (0.0005) 8
Total Xylenes 0.0044 <0.00050 <0.00050 (0.0005) 4
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TABLE 3    Summary of Groundwater Quality

Di-n-butyl Phthalate 0.015 <0.0010 <0.0010 (0.001) 5
Bis (2-ethylhexyl) Phthalate 0.0088 <0.0020 <0.0020 (0.002) 8.8
3,3'-Dichlorobenzidine 0.0008 <0.00040 <0.00040 (0.0004) 0.8
Pentachlorophenol 0.002 <0.00050 <0.00050 (0.0005) 2
Total PAHs 0.002 <0.00175 <0.00175 (0.00175) 2
PCBs 0.0004 <0.000060 <0.000060 (0.00006) 0.4
Misc Parameters
Nonylphenols 0.001 <0.0010 <0.0010 (0.001) 1
Nonylphenol Ethoxylates 0.01 <0.0020 <0.0020 (0.002) 10

Sample Collected: Sept 21 / Oct 3, 2022
       Temperature: 12 °C
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Table 5
Summary of Stratigraphy
450 Dufferin Street, Toronto

Well ID MW101 MW102 MW103 MW104
Grade Elev. (masl) 94.8 94.3 94.6 94.3
Base of Fill (mbg) 1.5 1.1 1.5 1.7

Depth (mbg)

0 - 1 Fill Fill Fill Fill

1 - 2 Fill Silty sand Fill Fill

2 - 3 Silty sand Silty clay Silty clay Silty clay

3 - 4 Silty clay Silty clay Silty clay Silty clay

4 - 5 Silty clay Silty clay Silty clay Silty clay

5 - 6 Silty clay Silty clay Silty clay Silty clay

6 - 7 Silty clay Silty clay Silty clay Silty clay

7 - 8 Silty clay Silty sand Silty clay Sandy silt

8 - 9 Sandy silt Sandy silt Sandy silt Clayey silt

9 - 10 Clayey silt Sandy silt Clayey silt Clayey silt

10 - 11 Clayey silt Sandy silt Clayey silt Clayey silt

11 - 12 Clayey silt Sandy silt Clayey silt -

12 - 13 Sand and silt - Clayey silt -

13 - 14 - - Clayey silt -

Depth of bedrock 12.9 11.4 13.7 -

Notes
1. mbg = metres below ground
2. masl = metres above sea level

3. Any layer with thickness or portion less than 0.5 m is not included.

4. See individual logs for detailed stratigraphy and description. This table is a summary.
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Field duplicate:
MW1000 (M&I)
Field duplicate:
MW3000 (PAHs)

50mm monitoring well
was installed.
water level measured
on August 23, 2022:
8.70 mbg
September 6, 2022:
8.63 mbg
September 21, 2022:
7.86 mbg

Field duplicate:
MW2000 (PHCs/BTEX,
VOCs, pH)

Bentonite

Sand

Screen + Sand

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW101
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833678.73 EASTING (m): 626596.23 ELEV. (m) 94.77

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Mud Rotary + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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INPUT BY: EL/EMZ MONITORING DATE: 06-September-2022
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some gravel to gravelly
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grey, weathered
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END OF BOREHOLE
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CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW101
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833678.73 EASTING (m): 626596.23 ELEV. (m) 94.77

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Mud Rotary + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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Asphalt (25mm)
loose, black/dark brown, moist

gravelly sand
occasional clay pockets

some organics, construction debris
(FILL)

loose to compact, moist to wet, brown
SAND

trace to some silt, trace clay

firm to very stiff, moist, grey
CLAYEY SILT

trace to some gravel
trace to some sand

(TILL)

dense, moist, grey
SILTY SAND

some gravel, trace clay
(TILL)

dense, moist, grey
SANDY SILT

some gravel to gravelly, some clay
(TILL)
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pH

Bentonite

50mm monitoring well
was installed.
water level measured
on August 23, 2022:
1.86 mbg
September 6, 2022:
4.40 mbg
September 21, 2022:
4.61 mbg

Field Duplicate:
MW4000 (PHCs/BTEX,
VOCs, pH)
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Screen + Sand

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW102
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833666.05 EASTING (m): 626618.70 ELEV. (m) 94.32

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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very dense, moist, grey
SANDY SILT

some gravel to gravelly, some clay
(TILL)

grey, weathered
SHALE

END OF BOREHOLE
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CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW102
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833666.05 EASTING (m): 626618.70 ELEV. (m) 94.32

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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Asphalt (40mm)
loose, moist, brown

gravelly sand
trace construction debris

(FILL)
stiff, moist, brown/dark brown

silty clay
trace organics

(FILL)
loose, moist, brown

SAND
trace to some silt, trace clay
soft to very stiff, moist, grey

CLAYEY SILT
trace to some gravel
trace to some sand

(TILL)

dense to very dense, moist, grey
SANDY SILT

some gravel to gravelly, some clay
(TILL)
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PHCs/
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PHCs/
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Bentonite

50mm monitoring well
was installed.
water level measured
on August 23, 2022:
5.17 mbg
September 6, 2022:
4.93 mbg
September 21, 2022:
4.92 mbg

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW103D
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833683.62 EASTING (m): 626613.52 ELEV. (m) 94.65

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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hard, moist, grey
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some gravel to gravelly

(TILL)

grey, weathered
SHALE

END OF BOREHOLE
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Screen + Sand

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW103D
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833683.62 EASTING (m): 626613.52 ELEV. (m) 94.65

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: EL DRILLING DATE: 15 and 16-Aug-22

INPUT BY: EL/EMZ MONITORING DATE: 06-September-2022

REVIEWED BY: SJS/KC
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Straight drilled to 9.14 mbg
to install the monitoring well

Bentonite

50mm monitoring well
was installed.
water level measured
on August 23, 2022:
Dry
September 6, 2022:
Dry
September 21, 2022:
Dry

Sand

Screen + Sand

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW103I
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833683.93 EASTING (m): 626612.68 ELEV. (m) 94.60

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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END OF BOREHOLE

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW103I
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833683.93 EASTING (m): 626612.68 ELEV. (m) 94.60

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: EL DRILLING DATE: 16-Aug-22

INPUT BY: EL/EMZ MONITORING DATE: 06-September-2022
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G
W

L 
(m

)

S
O

IL
 S

Y
M

B
O

L

SOIL
DESCRIPTION

D
E

P
T

H
 (

m
)

E
LE

V
A

T
IO

N
 (

m
)

SHEAR STRENGTH
(kPa)

N-VALUE
(Blows/300mm)

20 40 60 80

40 80 120 160

WATER
CONTENT

(%)

PL   W.C.   LL

20 40 60 80 S
A

M
P

LE
 N

O
.

S
A

M
P

LE
 T

Y
P

E

R
E

C
O

V
E

R
Y

 (
%

)

S
V

/T
O

V
(p

pm
 o

r 
%

LE
L)

(new title)

LA
B

O
R

A
T

O
R

Y
T

E
S

T
IN

G

W
E

LL
IN

S
T

A
LL

A
T

IO
N

REMARKS

PAGE 2 OF 2



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

94.5

94

93.5

93

92.5

92

91.5

91

90.5

90

89.5

89

Straight drilled to 6.1 mbg
to install the monitoring well

END OF BOREHOLE

Bentonite

50mm monitoring well
was installed.
water level measured
on August 23, 2022:
Dry
September 6, 2022:
5.90 mbg
September 21, 2022:
5.41 mbg

Sand

Screen + Sand

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW103S
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833685.09 EASTING (m): 626613.00 ELEV. (m) 94.62

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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Asphalt (40mm)
loose, moist, dark brown

gravelly sand
with brick fragments

(FILL)
firm to stiff, moist, brown/black

clayey silt
trace organics

(FILL)

firm to stiff, moist
CLAYEY SILT

trace to some gravel
trace to some sand

(TILL)

brown/grey

----------

grey

compact to dense, moist, grey
SANDY SILT

some gravel to gravelly, some clay
(TILL)

hard, moist, grey
SANDY CLAYEY SILT
some gravel to gravelly

(TILL)
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Bentonite

50mm monitoring well
was installed.
water level measured
on August 23, 2022:
8.07 mbg
September 6, 2022:
5.18 mbg
September 21, 2022:
5.10 mbg

Sand

Screen + Sand

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW104D
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833657.17 EASTING (m): 626599.29 ELEV. (m) 94.29

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: EL DRILLING DATE: 17-Aug-22

INPUT BY: EL/EMZ MONITORING DATE: 06-September-2022
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hard, moist, grey
SANDY CLAYEY SILT
some gravel to gravelly

(TILL)

END OF BOREHOLE

82/275
11

13 76

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW104D
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833657.17 EASTING (m): 626599.29 ELEV. (m) 94.29

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger + Split Spoon Sampling

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: EL DRILLING DATE: 17-Aug-22

INPUT BY: EL/EMZ MONITORING DATE: 06-September-2022

REVIEWED BY: SJS/KC
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Straight drilled to 4.0 mbg
to install the monitoring well

END OF BOREHOLE

Bentonite

Sand
Screen + Sand

50mm monitoring well
was installed.
water level measured
on August 23, 2022:
Dry
September 6, 2022:
2.98 mbg
September 21, 2022:
1.78 mbg

CLIENT: HM RK (450 Dufferin) LP PROJECT NO.: CT3580.00 RECORD OF:
ADDRESS: 450 Dufferin Street MW104S
CITY/PROVINCE: Toronto, ON NORTHING (m): 4833656.49 EASTING (m): 626599.15 ELEV. (m) 94.30

CONTRACTOR: Profile Drilling Inc. METHOD: Hollow Stem Auger

BOREHOLE DIAMETER (cm): 20 WELL DIAMETER (cm): 5 SCREEN SLOT #: 10 SAND TYPE: 2 SEALANT TYPE: 2

SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: EL DRILLING DATE: 17-Aug-22

INPUT BY: EL/EMZ MONITORING DATE: 06-September-2022

REVIEWED BY: SJS/KC
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Tested By: AM/CM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW 101, Sample 4A

Terrapex

Toronto, Ontario Figure

0.1906 0.1546 0.1442 0.1247 0.1078 0.0844 1.19 1.83

SAND trace silt trace clay

CT3580 Hullmark
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Particle Size Distribution Report

450 Dufferin St HYDROMETER DETAILS: Spec.

Grav. 2.75(assumed);Vb=53cm^3;

L2=13.8cm;  L1=10.7cm; hs=

0.16cm/Div; A=30.2cm^2; Mass of

Disp. Agent=24g/1 Test Date:

Sept.21, 2022



Tested By: AM/CM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW 101, Sample 6

Terrapex

Toronto, Ontario Figure

26.3 14.6 0.5650 0.0266 0.0140 0.0038

CLAYEY SILT some sand some gravel CL A-6(5)

CT3580 Hullmark
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Particle Size Distribution Report

450 Dufferin St HYDROMETER DETAILS: Spec.

Grav. 2.75(assumed);Vb=53cm^3;

L2=13.8cm;  L1=10.7cm; hs=

0.16cm/Div; A=30.2cm^2; Mass of

Disp. Agent=40g/1 Test Date:

Sept.20, 2022



Tested By: AM/CM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW 101, Sample 9

Terrapex

Toronto, Ontario Figure

17.0 11.7 3.9991 0.2842 0.1272 0.0214 0.0043 0.0015 1.05 185.80

GRAVELLY SAND AND SILT some clay SC-SM A-4(0)

CT3580 Hullmark
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Particle Size Distribution Report

450 Dufferin St HYDROMETER DETAILS: Spec.

Grav. 2.75(assumed);Vb=53cm^3;

L2=13.8cm;  L1=10.7cm; hs=

0.16cm/Div; A=30.2cm^2; Mass of

Disp. Agent=40g/1 Test Date:

Sept.20, 2022



Tested By: AM/CM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW 103, Sample 10

Terrapex

Toronto, Ontario Figure

2.8543 0.1122 0.0453 0.0093 0.0013

SANDY SILT some gravel some clay

CT3580 Hullmark
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Particle Size Distribution Report

450 Dufferin St HYDROMETER DETAILS: Spec.

Grav. 2.75(assumed);Vb=53cm^3;

L2=13.8cm;  L1=10.7cm; hs=

0.16cm/Div; A=30.2cm^2; Mass of

Disp. Agent=40g/1 Test Date:

Sept.28, 2022



Tested By: AM/CM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW 103, Sample 13

Terrapex

Toronto, Ontario Figure

19.9 12.3 3.5668 0.3748 0.1588 0.0239 0.0022

GRAVELLY SILTY SAND some clay SC A-4(0)

CT3580 Hullmark
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Particle Size Distribution Report

450 Dufferin St HYDROMETER DETAILS: Spec.

Grav. 2.75(assumed);Vb=53cm^3;

L2=13.8cm;  L1=10.7cm; hs=

0.16cm/Div; A=30.2cm^2; Mass of

Disp. Agent=40g/1 Test Date:

Sept.21, 2022



Tested By: AM/CM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: MW 104, Sample 8

Terrapex

Toronto, Ontario Figure

0.1535 0.0204 0.0094 0.0021

CLAYEY SANDY SILT

CT3580 Hullmark
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Particle Size Distribution Report

450 Dufferin St HYDROMETER DETAILS: Spec.

Grav. 2.75(assumed);Vb=53cm^3;

L2=13.8cm;  L1=10.7cm; hs=

0.16cm/Div; A=30.2cm^2; Mass of

Disp. Agent=40g/1 Test Date:

Sept.28, 2022
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HYDROGEOLOGICAL ASSESSMENT 

Data Set:  I:\...\MW101.aqt
Date:  10/12/22 Time:  16:32:05

PROJECT INFORMATION

Company:  Terrapex Environmental Ltd.
Client:  HM RK (450 Dufferin) LP
Project:  CT3580.00
Location:  450 Dufferin Street, Toronto
Test Well:  MW101
Test Date:  September 29, 2022

AQUIFER DATA

Saturated Thickness:  1.6 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW101)

Initial Displacement:  3.396 m Static Water Column Height:  1.6 m
Total Well Penetration Depth:  1.62 m Screen Length:  1.52 m
Casing Radius:  0.026 m Well Radius:  0.031 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.329E-10 m/sec y0 = 0.8467 m
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HYDROGEOLOGICAL ASSESSMENT 

Data Set:  I:\...\MW6.aqt
Date:  10/12/22 Time:  16:31:48

PROJECT INFORMATION

Company:  Terrapex Environmental Ltd.
Client:  HM RK (450 Dufferin) LP
Project:  CT3580.00
Location:  450 Dufferin Street, Toronto
Test Well:  MW6
Test Date:  September 29, 2022

AQUIFER DATA

Saturated Thickness:  4.2 m Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW6)

Initial Displacement:  1.422 m Static Water Column Height:  4.2 m
Total Well Penetration Depth:  4.21 m Screen Length:  3.05 m
Casing Radius:  0.026 m Well Radius:  0.031 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.311E-9 m/sec y0 = 0.7427 m





FOUNDATION DRAINAGE SUMMARY FORM 

November 1, 2021 

General Information 

Applicant Name: 

Development Address: 

Development Application #: 

Available Sewer Servicing:  Sewers Sewers   Sewers 

Groundwater Level Assessment 

GW Monitoring Approach: -   3. Alternate (Attach Justification) 

Monitoring Length [weeks]:   

Monitoring Months:  Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

# of Measurements: 

Peak Observed GWL [masl]: 

Estimated Maximum Anticipated GWL [masl]: 

Lowest Elevation of Proposed Structure [masl]: 

Proposed Condition and Measures (Complete all) 

On-site Management Provided? Yes (Describe) No (Provide Rationale) 

Infrastructure Required for Future Emergency Repair?   Yes No 

Foundation Drainage Expected to Contain Only Infiltrated Stormwater?   Yes No

Site Condition: Non-Brownfield with no RSC Brownfield with RSC + Risk Management Other (Describe) 

Proposed Foundation Drainage Management (Select one) 

On-site Management (no long-term discharge to sewers) 

On-site Management with Infrastructure for Future Emergency Repair (in accordance with Policy 4.4) 

Long-term Discharge to Storm or Combined Sewers (in accordance with Policy Statement 4.3) 

Request for Exemption of Policy to apply for Long-Term Discharge Agreement (in accordance with Policy Sec 5.0) 

Description/Attachments in Foundation Drainage Technical Brief (Select all that apply) 

On-site Management Description/Rationale for Technological Infeasibility 

GWL Monitoring Well Plan, including Monitoring Methodology and Justification (where alternate is proposed) 

GWL Monitoring and Peak Flow Estimation Results, Analysis & Interpretation 

Site Condition Supporting Documentation (e.g., Brownfield/RSC Status, Soil Quality)  

Exemption Rationale and Documentation for Technical Infeasibility and/or Extenuating Circumstances.

Describe physical and design constraints to substantiate that a technical solution was not feasible; include documentation to substantiate that there 
are extenuating circumstances (e.g., application submission timeline and milestones) that may warrant an exemption, where applicable. 

Other Documentation; Specify - 

Qualified Professional Sign-Off 

Name:                                                                             Designation: 

S                                                                         Date: ignature:  

Form to accompany Foundation Drainage Technical Brief document prepared in accordance with the Foundation Drainage Policy and Guidelines.






     

  

   

  




   

    

    

    
  
  
  
 

 








                       







 

  
  
  
  
  
 
  
  
  





                         

                           















                             

                            







 

 

 

 










 

















 









 






















   



















 

 





 






















 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 





 






















   














































































 






















   













































































 






















   


























 

  

 



 

 

 

 






     

  

    

  


  


    

    
   

 



 
  
  



                     

                      

                    









































  

 













        


  



  





 



  





 



  


















  

 









                          

                           

                            



                           







 















 

   







      





  



   





  



   





  



   





      





      





      



  

 








 















 

   







      





      





     





      





      





      





      





     





      



  

 








 















 

   







      





  



   





  



   





  



   





  



   





      





      





    



 





      







  

 









                          



 



 



   






     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     



     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     



  

 








 



 



   






     

     

     



     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     



     

     

     

     

     

     

     

     

     

     

     

     

     



  

 









                          



  

         



  







            

            



  







             

              

           

           



  







           



  







           



  







           



  







           

        







 









           



           



  







          







 









  

 








  

           



            



  









          



  







          





  









             



             



  







             

         



  







             



  









             

             



  









         

            

          







 







          



  







  











 









  

 








  

  







            

        







 













 









             







 







            

   

                             

    

   

                               



  









  

           

            

             

               



  









  







  









            

           



  







        



  









  

 








  

  







  







           







 







            

        







 














    

  

  

 


  

  

    

    

    
  
  
  
 
  











  

  

  

  

  

  

 

  

  

  







 











                                

                                

                            

























 










                         

                             



 




      









        


        


        


        


        


        


        






       


        


        

       

       

       

       

       

       

       

       

       

       

       

       





 









 




      









        

       

       


        


        


        


        


        

       

       

       

       

       

       

       

       

       

       

       

       

       


        


        





      





 











                              





    


      


      


      


      


      


      


      


      


      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      







 











    


      


      


      


      


      


      


      

      

      

      

      

      

      

      

      

      

      

      

      

      


      

      

      

      

      

      

      

      







 











    


      

      

      

      

      

      

      

      

      

      

      

      

      

      


      

      


      


      


      


      

      


      

      

      

      

      

      

      

      

      





 













 











                              



 



      


      


      


      


      


      


      


      


      


      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



 

 









 



      


      


      


      


      


      


      


      


      

      

      

      

      

      

      

      

      

      

      

      

      

      


      

      

      

      



 

 









 



      


      

      

      

      


      

      

      

      

      

      

      

      

      

      

      

      

      

      


      

      


      


      


      


      

      


      



 

 









 



      


      

      

      

      

      

      

      

      


 







 

 










                             

                            



 

 




    



     



     



     



     



     



     



     

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    



     



 

 









 

 




    



     



     



     

    

    

    

    

    

    

    

    

    

    

    

    

    



     



     

    






     

  

   

  




   

    

    

    
  
  
  
 

 








                       







 

  
  





                         

                           















                             

                            







 

 















 









 
















   




















 

 

 




     

  

   

  




   

    

    

    
  
  
  
 

 








                       







 

  
  







 












                         

                           















                             

                            







 

 













 














 





  

       

   



       



       



       













 



    











    





 

 

 






    

  

    

  


  


    

    
   

 



 
  
  



                     

                      

                    








































  

 









                          

                           

                            



                           







 















 

   







      





      





      







  

 









                          



 



 



   






     

     

     



     

     



     

     

     



  

 









                          



  

         



  







             

              

           

           



  







             



             



  












    

  

  

 


  

  

    

    

    
 
  
  
 
  










  

  

  







 











                                

                                

                            






















                         

                             



 




      









        


        


        





 











                              





    


      


      


      



                              



 



      


      


      





 













HM RK (450 Dufferin) Ltd.  
474 Wellington Street West
Toronto, ON M5V 1E3
t: 416.510.1700
www.hullmark.ca

11/3/2022
Attention: Executive Director, Engineering and Construction Services
c/o Manager, Development Engineering 
Toronto City Hall
100 Queen Street West, 24th Floor
Toronto, ON M5H 2N2

cc: General Manager, Toronto Water
c/o Manager, Environmental Monitoring and Protection Unit
30 Dee Avenue
Toronto, ON M9N 1S9 

Dear Sir or Madam, 

I, JEFF HULL, confirm and undertake that I will construct and maintain all building(s) on the 
subject lands 450-458 DUFFERIN STREET in a manner which shall be completely water-tight 
below grade and resistant to hydrostatic pressure without any necessity for Private Water 
Drainage System (subsurface drainage system) consisting of but not limited to weeping tile(s), 
foundation drain(s), private water collection sump(s), private water pump or any combination 
thereof for the disposal of private water on the surface of the ground or to a private sewer 
connection directly or indirectly or drainage system for disposal directly or indirectly in a 
municipal sewer. 

_______________________________
Name (printed) and Title

_______________________________
Email 

_______________________________
Signature

I, JEFF HULL, have the authority to bind the corporation 

Jeff Hull, ASO

jeff@hullmark.ca



Page 1 of 1

November 3, 2022

Attention:
Executive Director, Engineering and Construction Services
c/o Manager, Development Engineering
55 John Street, 16th Floor
Toronto ON M5V 3C6

cc:
General Manager, Toronto Water
c/o Manager, Environmental Monitoring and Protection Unit
30 Dee Ave, Toronto ON M9N 1S9

Re:  450 Dufferin Street

Dear Sir or Madam,

I, Anthony Mirvish, confirm that all buildings on the subject lands at 450 Dufferin Street, 
Toronto ON can be constructed completely water-tight below grade in a manner that will 
resist hydrostatic pressure without any necessity for Private Water Drainage System 
(subsurface drainage system) consisting of but not limited to weeping tile(s), foundation 
drain(s), private water collection sump(s), private water pump or any combination thereof 
for the disposal of private water on the surface of the ground or to a private sewer 
connection directly or indirectly or drainage system for disposal directly or indirectly in a 
municipal sewer.

Regards,
Honeycomb Group Inc.

Anthony Mirvish, P. Eng.
Principal
anthony.mirvish@honeycombgroup.ca
416-451-9806


