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1.0 INTRODUCTION 

The purpose of this report is to provide site servicing and stormwater management (SWM) design 

information in support of the Zoning Bylaw Amendment (ZBA) and Site Plan Approval (SPA) applications for 

the proposed residential development at Bathurst and Richmond Street in the City of Toronto. 

Specifically, this report will demonstrate how the site will be serviced and the SWM measures that will be 

undertaken to deal with the quantity, quality and water balance requirements for the site. 

1.1 Site Description 

The site is located on the southwest corner of Bathurst Street and Richmond Street.  The existing land use is 

commercial and residential.  The existing buildings on the site will be demolished as part of the 

development, with the exception of the historical building in the northeast corner of the site.  The exterior of 

this building will be retained.  The site area is 1,968m2. 

The site is bordered by residential developments to the west (along Richmond Street) and residential 

development to the south on Bathurst Street.   

It is proposed to construct a 18-storey residential development with retail space on the first floor and two 

levels of underground parking.  Approximately 593m2 of commercial retail space is proposed on the ground 

floor with frontage on Bathurst Street and Richmond Street. The site location is shown on Figure 1. 

1.2 Background 

The SWM design for the site has been prepared to meet the requirements of the City of Toronto.  The 

following materials were referenced in the preparation of this report: 

 The City of Toronto's Wet Weather Flow Management Guidelines (WWFM Guidelines). 

 The site servicing design has been designed following the City of Toronto, Design Criteria 

for Sewers and Watermain, January 2021. 

 The Stormwater Management Planning and Design Manual (MECP Guidelines), prepared 

by the Ministry of the Environment, Conservation and Parks, March 2003, were referenced 

in the preparation of the stormwater management plan.  

 Plan and profile drawings showing the existing services on Richmond and Bathurst Streets 

and DMOG mapping of the surrounding area provided by the City. 

 The Hydrogeological Report, 152-164 Bathurst Street and 623-627 Richmond Street 

West, Toronto, Ontario, completed by GEMS Groundwater Environmental Management 

Services, dated November 1, 2022.  

2.0 STORM DRAINAGE 

2.1 Existing Drainage 

There is an existing 600mm by 900mm combined sewer on Richmond Street West flowing to a 750mm x 

1125mm combined sewer on Bathurst Street, which flows to the south across the frontage of the site.  There 

are no dedicated storm sewers in the vicinity of the site. 



FIGURE 1
BATHURST AND RICHMOND

SITE LOCATION PLAN
DATE: MARCH 2023    SCALE: N.T.S.     PROJECT: 211176

N
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The existing site consists of building, paved and gravel parking areas and an outdoor patio.  The rainwater 

leaders for the buildings discharge at grade both to the Richmond Street frontage and rear parking areas.  

Drainage is generally from north to south. The rear parking area drains south, through the neighboring 

properties toward Portugal Square and then toward Bathurst Street. 

The site is generally higher than the neighboring properties to the west and south. It received no external 

drainage. 

The existing site is primarily parking lot and rooftop with an overall runoff coefficient of 0.87.  As this runoff 

coefficient exceeds 0.50, a runoff coefficient of 0.50 used to determine the allowable peak flow, based on 

Section 2.2.3.8 of the WWFM Guidelines.  Refer to Figure 2 for details of the existing site conditions. 

2.2 Site Grading 

All grading will be completed in a manner to satisfy the following goals: 

 Enable gravity servicing connections (where possible) to the existing sewers located on 

Richmond Street West. 

 Meet the stormwater management objectives for the site. 

Grading of the boulevards around the building will be maintained at existing elevations, to the extent 

possible.   

The site will be graded to suit the City’s design criteria and accommodate any constraints that may be 

imposed by the storm drainage and servicing objectives.  Details can be referenced on Drawing SW1. 

2.3 Minor System Drainage 

The development’s internal storm system will be designed to collect drainage from the majority of the site for 

the 100-year design storm.  In addition, roof drainage will be collected by roof drains and routed towards a 

cistern located underground in the northern portion of the site.   

The controlled stormwater flows will discharge by gravity through a flow control device to the storm sewer 

located on Richmond Street West.  Refer to Section 3.0 for details on the on-site controls. 

2.4 Major System Drainage 

Since the majority of the site will be covered by the building with the exception of the southwest driveway, 

the internal storm system will be designed for the 100-year event.  All site drainage will be directed to the 

cistern on the P1 level, which will have an emergency overflow through the access chamber which will flow 

toward Richmond Street.  In the event of total system blockage, the rear parking lot area will flow overland 

towards the south and west. 

A portion of the site frontage along Bathurst and Richmond Streets will drain uncontrolled to the right-of-way 

due to grading constraints.  Drainage from the remainder of the site will be over-controlled to account for this 

uncontrolled runoff. 
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2.5 Groundwater 

A hydrogeological report was completed by GEMS, in November 2022.  Groundwater depths were 

monitored and the high groundwater level varied between elevation of 80.88m and 87.72m above sea level.   

It was assumed that a conservative estimate for the bottom of the excavation would be at an elevation of 

83.10m, therefore the building would need to be constructed water tight, or a foundation drainage system 

would need to be connected to the municipal sewer. 

Short Term Discharge 

It was estimated that the short-term construction dewatering rate would be approximately 10,958L/day 

(0.13L/s) including a 1.5X factor of safety.  With an assumed rainfall contribution of 15mm on the open 

excavation, the maximum short-term dewatering rate was 41,000L/day (0.48L/s).  For the downstream 

capacity analysis, included in Section 3.3, the discharge from the site, including post development sanitary 

flow and groundwater is 4.81/s (4.45L/s residential plus 0.11L/s commercial plus 0.25L/s groundwater), 

therefore, the peak discharge to the combined sewer, during construction, should be limited to this rate. 

The interim outlet for the groundwater will be the existing sanitary service to the site which connects to the 

600mm by 900mm combined sewer on Richmond Street West. 

Long Term Discharge 

It was estimated that the long-term post construction water taking volume would be approximately 97.3L/day 

(0.001L/s) including a 1.5X factor of safety.  Based on the low rate, it is recommended that the volume of the 

sump collect the maximum daily discharge volume and be pumped.  The foundation drainage will be 

collected and pumped to the sanitary control maintenance hole which will be connected to the combined 

sewer on Richmond Street West. 

The Hydrogeological Impact Assessment included a Water Quality Control Report to determine the suitability 

of groundwater for discharge into the municipal storm and/or sanitary sewer system.  The groundwater 

quality was compared to Table 1 – Limits for Sanitary and Combined Sewers Discharge and the Table 2 – 

Limits for Storm Sewer Discharge in the sewer use by-law.  It was determined that pre-treatment of the 

groundwater for total suspended solids and manganese would be required prior to discharge to the storm 

sewer; however, the water quality met the requirements for discharge to a sanitary or combined sewer.  The 

discharge will be to the combined sewer on Richmond Street West.  An application for a Discharge Permit 

for Private Water will be made under a separate cover.   

The peak long-term groundwater flow rate is 100L/day (0.001L/s).  Refer to Section 3.3 for details.  The 

analysis to confirm compliance with MECP Procedure F-5-5 assumed a peak groundwater pump rate of 

0.25L/s.  A letter from the mechanical engineer, confirming this flow rate is included in Appendix C. 

The groundwater will discharge to the 600mm by 900mm combined sewer on Richmond Street West via the 

new sanitary service to be provided to the site.  The hydrogeological impact assessment is included in 

Appendix C. 

3.0 STORMWATER MANAGEMENT PLAN 

3.1 Stormwater Management Criteria 

The WWFM Guidelines require a hierarchy approach to wet weather flow management using source 

controls, conveyance controls and finally end-of-pipe controls to meet the following objectives: 
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 Water balance – maintenance or reduction of annual runoff volume may be required. 

 Water quality – water quality control.  Enhanced control is required based on MOE 

guidelines, where applicable.  

 Water quantity - peak flow controls for flood management and erosion protection. 

The SWM criteria are referenced in Table 7 of the WWFM Guidelines, based on Section 3 – Residential 

Development (relatively small isolated development or intensification situations with site areas less than 5ha 

and storm/combined sewer infrastructure exists).  The requirements are as follows: 

Water Balance – The minimum on-site runoff retention requires the proponent to retain all runoff from a 

small design rainfall event, typically 5mm (in Toronto, storms with 24-hour volumes of 5mm or less 

contribute about 50 percent of annual rainfall volume).  The City of Toronto permits a maximum drawdown 

time of 72 hours for infiltration measures.  The on-site retention requirements for this site will be achieved 

through use of site landscaping, green roof and stormwater re-use for irrigation.   

Water Quality – The water quality criteria for this site is 80 percent average annual TSS removal from runoff 

originating on-site.  Filtration will be implemented to achieve the water quality requirements on-site. 

Water Quantity – The site will outlet to a municipal combined sewer; therefore, the flood flow requirement is 

to control the 100-year post development flow to the 2-year pre-development level, as per the WWFM 

Guidelines.  

For small infill/redevelopment sites less than 2 hectares, erosion control in the form of stormwater detention 

is not required, provided the on-site minimum runoff retention from a 5mm rainfall event is achieved under 

the Water Balance criteria. 

The following measures are proposed to meet the requirements for this site: 

 Landscaping and green roof. 

 A filter unit to provide quality control for the driveway runoff. 

 A cistern for detention and retention storage in conjunction with a flow control device to 

provide storage, peak flow control and to retain stormwater for re-use. 

The proposed stormwater management facilities can be referenced on Drawing SW2. 

3.2 Water Balance 

The WWFM Guidelines require retention of water on site, to the extent possible, to match pre-development 

runoff volumes.  This requirement is typically achieved by retaining the runoff from a 5mm, 24-hour storm on 

site, which is equivalent to approximately 50 percent of the total average annual rainfall volume (WWFM 

Guidelines).  Alternatively, on-site retention can be reviewed on an annual basis, based on an annual rainfall 

volume of 840mm.  Since irrigation is proposed, which can only be used for a portion of the year, the annual 

basis approach is taken. 

As noted in Section 1, the site area is 1,969m2.  Based on the total annual rainfall in the City of Toronto 

being 840mm, approximately 827m3 of rainfall is required to be retained on site.  However, this volume can 

be reduced by applying the initial abstraction (IA) values for the site surfaces.  The initial abstraction values 

based on Toronto Standards are as follows: 

 For paved areas and rooftop areas, the initial abstraction is 1.0mm. 

 For intensive green roofs, the initial abstraction is 7.0mm. 
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 For planters an initial abstraction of 7.0mm can be applied. 

To increase the retention within the terrace areas, it is proposed to use the SpongeBase.  This is a layered 

system placed below the decking or patio slabs that includes a drainage board and needled mineral hydro 

blanket.  Based on information from the supplier, this can increase retention between 25 and 75mm.  A 

25mm thick blanket is proposed within the amenity terrace areas.  An initial abstraction of 2.5mm is applied 

for these areas.  Refer to Appendix B for product details. 

Based on the initial abstraction values and Figure 1a from the WWFM Guidelines, the annual capture for 

each surface was estimated.  This results in an annual capture of 12%, 30% and 58% corresponding to 

initial abstraction values of 1.0mm, 2.5mm and 7.0mm, respectively.  Table 1 below summarizes the total 

annual capture from the proposed site, based on the average annual rainfall of 840mm in Toronto. 

Table 1.  Proposed Site Annual Capture from Initial Abstraction 

 

Catchment Area 
(m2) 

% of Total 
Area 

IA (mm) Annual 
Capture (%) 

Annual 
Capture (m3) 

Flat Roof 898 46% 1.0 12% 90.5 

Flat Roof with SpongeBase 362 18% 2.5 30% 91.2 

Green Roof 365 19% 7.0 58% 177.8 

Landscape & Planters 13 1% 7.0 58% 6.3 

Pavement/Driveways 331 17% 1.0 12% 33.4 

Total 1969 100% 2.0  399.3 

 

The initial abstraction from the proposed site surfaces will capture approximately 399m3 of rainfall on an 

annual basis. This reduces the total requirement of 827m3 down to 428m3.  Therefore, the total amount of 

rainwater required to be retained, or re-used, on an annual basis is 428m3. 

The water balance requirements for this site will be addressed through water re-use from a portion of the 

cistern system that will not outlet to the municipal sewer system.  The retention portion of the cistern will 

have a volume of 59.8m3. This volume will be re-used on site for irrigation as described below. 

Irrigation calculations were prepared by NextLevel Stormwater Management, the green roof supplier, to 

estimate the monthly irrigation volumes, and can be referenced in Appendix B.  Table 2 below details the 

irrigation demands for the proposed site. 

Table 2.  Total Water Applied (Irrigation) 

Month Total Water 
Applied (m3) 

May 34.0 

June 40.9 

July 45.4 

August 40.9 

September 34.0 

Total 195.2 

 

As shown above, with the irrigation demands provided in Table 2, a total of 194m3 can be used each year 

during the warmer months (May to September).   
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Calculations were completed to determine if sufficient water would be captured by the retention portion of 

the cistern to satisfy the above water demands.  m2 of site area will be captured by the retention portion of 

the cistern.  The proposed retention portion of the cistern is approximately 59.8m3.  This would result in an 

equivalent initial abstraction over the site of approximately 31.4mm.  Using Figure 1a from the WWFM 

Guidelines, an initial abstraction value of 31.4mm corresponds to approximately 97 percent of annual rainfall 

capture.  Therefore, over the year, the retention portion of the cistern will capture approximately 97 percent 

of the total rainfall.  Using this value in conjunction with the runoff coefficient of the proposed site (0.83) and 

monthly precipitation values for the City of Toronto, the total rainfall collected can be calculated.  Table 3 

below summarizes the volume of rainwater captured and remaining in the retention portion of the cistern at 

the end of each month. 

Table 3.  Total Water Collected 

 

Month Total 
Precipitation  

(mm) 

Runoff 
Coefficient 

Water 
Collected 

(%) 

Rainwater 
Volume 

Collected 
(m3) 

Total 
Consumption 

(m3) 

Retention 
Volume at 

End of 
Month (m3) 

January 61  

 

 

 

 

0.91 

 

 91.2 0 59.8 

February 50  74.8 0 59.8 

March 66  98.7 0 59.8 

April 71  106.2 0 59.8 

May 74  110.6 34.0 59.8 

June 73 97% 109.1 40.9 59.8 

July 68  101.7 45.4 59.8 

August 81  121.1 40.9 59.8 

September 84  125.6 34.0 59.8 

October 65  97.2 0 59.8 

November 76  113.6 0 59.8 

December 71  106.2 0 59.8 

Total 840    Yearly Deficit = 0.0 

 

As shown above, there is an adequate supply of water for the proposed irrigation demands.  Therefore, 

195.2m3 of rainwater will be re-used for irrigation on an annual basis.   

On an annual basis, the site will retain or re-use a total volume of 195m3.  The target of 428m3 on an annual 

basis is not met due to site constraints. The proposed development consists of a large area of residential 

terraces where a green roof could not be used.  Additionally, internal water re-use is not feasible, based on 

the proposed type of development.  This would require significant treatment before re-using in a residential 

building. Best efforts have been made to meet the water balance requirements for the site.   

Refer to Appendix B for additional calculations. 
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3.3 Quality Control 

Based on the City’s requirements, the water quality criterion for this site is 80 percent average annual TSS 

removal from runoff originating onsite.  The majority of the site is rooftop which produces clean runoff, 

additional treatment will be provided by the landscaped areas and on-site retention. 

Overall TSS removal capabilities are based on the following assumptions: 

 Rooftop runoff is generally clean, runoff from the rooftop will be routed to the cistern.  

Based on acceptable values provided by Toronto Water, rooftop runoff is credited with 80 

percent TSS removal. 

 Landscaped areas provide significant infiltration and generally have a lower TSS loading 

compared to roadways.  Based on acceptable values provided by Toronto Water, 

landscape runoff is credited with 80 percent TSS removal. 

 The remaining site area is the driveway, which is credited with 0 percent TSS removal as 

per Toronto Water standards.  Therefore, the driveway runoff is proposed to be treated 

with a Storm Filter System (SFPD0806).  The system uses variable flow controls, media-

filled cartridges, and a storage sump to capture and retain a broad spectrum of pollutants, 

and is certified for 80 percent TSS removal by the State of New Jersey Department of 

Environmental Protection (NJDEP). 

Runoff from the driveway will be captured in area drains and flow by gravity to the Storm Filter, located on 

the P1 level, and then be routed to the cistern for re-use or controlled discharge.  The StormFilter has been 

designed to treat a catchment area of 0.03ha, with a runoff coefficient of 0.90, as shown on Figure 3. 

The StormFilter System is an offline system consisting of three chambers; the inlet bay, outlet bay and 

filtration bay. Only the low flows, not exceeding the filter capacity, will enter the filtration bay.  There is a weir 

between the inlet bay and outlet bay such that, during high flows, the filtration bay will be by-passed.  The 

treatment flow rate will be 1.5L/s, based on the catchment area parameters and the quality control storm 

event. 

Therefore, with the Storm Filter in place, all runoff originating on site will be treated to the minimum 

requirement of 80 percent TSS removal.  System specifications, as well as the New Jersey Department 

Environmental Protection Certification are included in Appendix D. 

3.4 Quantity Control 

3.4.1 Target Release Rate 

A rational method calculation was used to determine the target flow from the site, based on the 2-year pre-

development peak flow. The pre-development peak flow from the site was calculated using the existing 

imperviousness, which resulted in a corresponding runoff coefficient of 0.87, therefore 0.50 was used for 

calculations, and the City of Toronto 2-year storm IDF curve.  The allowable peak release rate for the site is 

24.1L/s.  

3.4.2 Quantity Control Measures 

Quantity control will be provided in the cistern in conjunction with inlet control device which allow for excess 

runoff to be stored and released at a controlled rate.  A portion of the upper rooftop will be a green roof.  The 

remainder of the rooftop area will be comprised of terraces.  Therefore, controlled flow rooftop has not been 

assumed at this time. 
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Uncontrolled Drainage 

There is a portion of walkway area along the west and south sides of the building, will drain uncontrolled 

towards the municipal roads.  The area is approximately 66m2 in size with a runoff coefficient of 0.90, which 

contributes 4.1L/s to the total site discharge in the 100-year storm event (Refer to Figure 3). 

Cistern Storage 

In the 100-year event, the required active storage volume is 53.5m3.  The cistern will be used to provide all 

of the required storage.  The cistern will have a footprint of 31m2.  Active storage will be provided between 

the outlet pipe invert of 88.23m and the 100-year water level of 89.96m, resulting in a 100-year storage 

depth of 1.73m.  A total volume of 54.9m3 is provided to at the top of the cistern (90.0m).   

The retention portion of the cistern will be located below the outlet and therefore will never discharge offsite 

to the municipal storm sewer system.  A retention storage depth of 1.93m is proposed to the bottom 

elevation of the cistern of 86.30m, resulting in a total retention volume of 59.8m3 for reuse.  An irrigation 

pump will be provided to use the retention volume during the warmer months. 

An 80mm orifice plate will be used to control the release rate from the cistern to a maximum of 18.2L/s. 

The 100-year water level is 89.96m.  All flows captured in the cistern will be discharged through the site 

storm sewer connection to the Richmond Street West combined sewer. Calculations for the discharge rate at 

the maximum water level can be found in Appendix A.  

Site Release Rate 

The site flows are summarized below in Table 4. 

Table 4. Site Quantity Control   

 
Catchment Name  

(Catchment Number) 

 
Area (m2) 

100 Year 
Runoff 

Coefficient (C) 

Storage 
Required 

(m3) 

Peak 
Flow 
(L/s) 

Controlled 1903 0.81 53.5 18.2 

Uncontrolled   66 0.90 - 4.1 

Total 1,969  53.5 22.3 

 

Therefore, with all controls in place the 100-year post development peak flow will not exceed the target flow 

of 22.3L/s. 

Figure 3 shows the proposed catchment plan.  Refer to Drawing SW2 for the full servicing and cistern 

details.  Hydrology calculations are provided in Appendix A. 

The existing municipal storm infrastructure can support the proposed site without the need for external 

upgrades or retrofit. 

3.5 Maintenance & Monitoring 

3.5.1 Cistern 

Based on the pretreatment and clean flows directed to the cistern there should be minimal sediment 

accumulation.  The cistern and access hatches will be installed in the northern portion of the site.  The 

system should be inspected every 6 months for the first two years and annually after that, once the sediment 

loading rate is determined.  The cistern should be cleaned out when there is noticeable sediment 

accumulation to ensure the pump intake does not become obstructed by sediment.   
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3.5.2 Storm Filter System 

The Storm Filter System is to be inspected on a regular interval as specified in the manufacture’s 

maintenance guidelines.  Maintenance is to take place on regular intervals ranging from 1 to 3 years as 

specified by the manufacturer.  This maintenance includes replacement of filter cartridges and removal of 

any debris or sediment which have accumulated in the vault.  Refer to manufacturer’s specifications for all 

inspection and maintenance requirements. 

4.0 EROSION AND SEDIMENT CONTROL 

All Erosion and Sediment Control measures must be designed, maintained and constructed in accordance 

with the GTA CA's Erosion and Sediment Control Guidelines for Urban Construction (2006) and/or other City 

of Toronto requirements. 

Erosion and sediment control plans have been prepared to meet the requirements of the City.  The plans 

have been designed to limit sediment and debris from leaving the site during construction and from entering 

the adjacent lands.  The plans consist of the following: 

 A sediment control fence will be installed along the perimeter of the site where the grade will direct flows 

off-site.   

 Site access will be limited to one entrance.  A gravel access pad will be installed to remove mud from 

vehicles leaving the site. 

 Once the site has been stripped of topsoil and then pre-graded, the lot will generally be lower than the 

surrounding property.  This will limit runoff from entering neighbouring properties until the storm sewers 

are installed. 

 Once the storm sewer system has been constructed, catchbasin sediment control devices will be 

installed and maintained until the majority of the construction is complete. 

Erosion measures will be in place prior to any grading on the site.  A program will be in place to monitor and 

maintain the erosion and sediment controls.  The sediment controls will be inspected by the Site Engineer 

and contractor every two weeks and after each significant rainfall event.   

Proper construction sequencing will also help with erosion and sediment control.  The following schedule is 

recommended: 

1. Install sediment control fence and gravel access road. 

2. Strip topsoil and export.  

3. Rough grade site to subgrade elevations. 

4. Install services and sediment control devices on catchbasins. 

5. Re-vegetate disturbed areas. 

6. Remove sediment controls. 

 

Refer to Drawing SW3 for erosion and sediment control details. 
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5.0 WASTEWATER 

5.1 Receiving System 

There is an existing 600mm by 900mm combined sewer on Richmond Street West flowing to a 750mm x 

1125mm combined sewer on Bathurst Street, which flows to the south across the frontage of the site.  All 

existing buildings are connected to these sewers. 

It is proposed to construct a new sanitary service connection from the building to the combined sewer on 

Richmond Street.  Refer to Drawing SW2 for the proposed sanitary design.  Calculations are provided in 

Appendix D. 

Table 5 and Table 6 provides a comparison of the pre and post development peak flows from the site to the 

combined sewer system.  The detailed calculations are provided in Appendix B. 

Table 5.  Existing Development Sanitary Flows 

  Quantity Unit Rate 
Peaking 
Factor 

Total Flow 
(L/s) 

Residential 34 People 240L/c/d 
4.3 

0.411 

Commercial 2,381m2 180,000L/ha/d 
included 

0.50 

Total   
 

0.91 

1 Equivalent Flow as per the latest City of Toronto Design Criteria for Sewers and Watermain 

(Average wastewater flow = 240 L/capita/day, peaking factor: Harmon) 

 

Table 6.  Proposed Development Sanitary Flows 

  Quantity Unit Rate 
Peaking 
Factor 

Total Flow 
(L/s) 

Residential 401 People 240L/c/d 
4.0 

4.481 

Commercial 593m2 180,000L/ha/d 
included 

0.12 

Groundwater   
 

0.25 

Total   
 

4.85 

1 Equivalent Flow as per the latest City of Toronto Design Criteria for Sewers and Watermain 

(Average wastewater flow = 450 L/capita/day, peaking factor: Harmon) 

 

The I&I for residential flows is based on drainage area.  For the existing development a unit rate of 3.0L/s/ha 

is used as per City Criteria.  This rate can be reduced to 0.26L/s/ha for the new development as per City 

Criteria.  Since there is no change in site area, to be conservative, this flow is ignored in the above flow 

estimates.  By comparing the peak flows in the pre and post development scenarios, it can be seen that 

there is a net increase of 3.94L/s.  Since both storm and sanitary sewers outlet to the combined sewer, this 

flow is offset by the decrease in the 2-year post development peak stormwater flow.  This is described in 

Section 4.2. 

5.2 MECP Procedure F-5-5 

Since the site will discharge to a combined sewer system, it is necessary to demonstrate compliance with 

MECP Procedure F-5-5.  It must be demonstrated that: 
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a) Increases in dry weather flow (DWF) causes no overflows at downstream CSO 

point/diversion structures under DWF plus 90% of the volume resulting from wet 

weather flow (WWF) from an average year. 

b) Under wet weather flow conditions, there is no increase in overflow volumes at 

downstream CSO points/diversion structures. 

In this case, it is proposed to meet the requirements by reducing the stormwater peak flow to offset the 

increase in sanitary flow.  Therefore, based on the City’s guidelines, the following is required: 

Provide an on-site assessment of discharges (i.e., wastewater, inflow & infiltration and storm runoff) from the 

subject site showing no net increase in total flows under post-development conditions to the receiving 

combined sewer compared to existing conditions. The following conditions must be considered: 

i. Confirm that storm runoff from the existing site is currently draining into the combined 

sewer system through investigations (e.g., sewer survey, service connection cards, 

CCTV, dye/smoke tests) to confirm any existing storm servicing connections (i.e., 

foundation / roof drain / catch basin connections). 

ii. Where existing storm contributions are confirmed to the combined sewer, 

demonstrate that reductions in the post-development storm runoff rate as a result of 

on-site SWM controls can offset the increase in dry weather flows for the 2-year 

design storm event. 

As indicated in Section 2.1, there are no separate storm sewers in the vicinity of the site.  The roof drains 

discharge at grade and drain toward the municipal right-of-ways.  During frequent storm events the rainwater 

would be collected in the catchbasins and drain to the combined sewers.  Likewise, the surface drainage is 

collected in catchbasins which drain to the combined sewer system.  It is not known if the existing buildings 

have foundation drain connections to the combined sewer, therefore, to be conservative, this flow is ignored 

in the pre-development flow estimate. 

Since it is evident that the storm drainage is directed to the combined sewer system, for frequent storm 

events (2-year), a comparison of pre- and post-development peak flows to the combined sewers was 

completed (refer to Table 7). 

Table 7.  Flow Comparison to Combined Sewer 

 
 Pre-

Development 
(L/s) 

Post 
Development 

(L/s) 

2-Year Peak Flow 
(Storm) 

41.8 19.6 

Sanitary 0.9 4.6 

Groundwater 0 0.25 

Total 42.7 24.5 

 

Therefore, there will be a net decrease of 18.3L/s from the site to the combined sewer system.  Therefore, 

the requirements for MECP Procedure F-5-5 are satisfied.  
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Based on the analysis, there will be a decrease in the peak flow to the combined sewers.  Therefore, there 

will be no adverse impacts on the existing municipal infrastructure and the existing municipal combined 

sewer infrastructure can support the proposed development without the need for external upgrades or 

retrofit. 

6.0 WATER DISTRIBUTION 

6.1 Proposed Water System 

There is an existing 300mm diameter watermain under the roadway of Richmond Street West across the 

frontage of the site.  It is proposed to provide a 100mm diameter domestic and 150mm diameter fire line to 

service the new development. 

6.2 Water Design Criteria 

The following calculations for water demand and fire flow for the proposed development are based on the 

City of Toronto’s Design Criteria for Sewers and Watermains and the Fire Underwriters Survey (FUS). 

City of Toronto’s Design Criteria for Sewers and Watermains: 

Persons per unit (ppu): Apartment    

Bachelor/1 Bedroom   1.4 

2 Bedroom   2.1 

3 Bedroom   3.1 

 

Residential (high rise apartment):    191L/cap/day 
Peaking Factor (pf): Peak Hour    2.48 

Maximum Day    1.65 
Commercial:      180,000L/ha/day 
Peaking Factor (pf): Peak Hour    1.10 

Maximum Day    1.20 
 
Minimum Pressure (under non-fire demand scenario)   275kPa 
Minimum Pressure (under fire demand scenario)   140kPa 

Fire Underwriters Survey: 

Minimum high rise fire flow – 19,000L/min - 2 hour duration    (5,019gal/min) 

6.3 Watermain Analysis 

The Average Daily Demand is calculated based on the residential population and gross floor area of the 

retail development as shown in Table 8. 

Table 8. Average Daily Demand Calculation 

Unit Type 
Number of 

Units 
People per 

Unit Population 

Bachelor/1 BR 112 1.4 156.8 

2BR 82 2.1 172.2 

3BR 23 3.1 71.3 

Total 217 
 

401 
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Average Daily Demand Res. (L/day)                    76,591 

    

Commercial Flow:   

GFA (m2)  593  

Average Daily Demand Comm. (L/day) 10,674   

Average Daily Demand Total (L/day)                    87,265 

 

Based on the Average Daily Demand and peaking factors  

Peak Hour Demand: 

Residential   =131.9L/min 
Commercial   = 8.9L/min 
Total   = 140.8L/min 
 

Maximum Day Demand: 

Residential   = 87.8L/min 
Commercial   = 8.2L/min 
Total   = 95.9L/min 

Fire Demand: 

The detailed fire formula on page 17 of the FUS was used to calculate the minimum fire flow.   

Table 9 provides the estimate for the maximum GFA. 

Table 9. Building Area Breakdown 

 GFA 

Residential GFA 14,628 

Retail GFA 593 

Total 15,221m2 

 

The following is assumed regarding the construction of the building. 

 Non-combustible construction (unprotected metal structural). 

 Sprinklers are will be provided as per NFPA 13, at a minimum with a fully automatic sprinkler 

system. 

Table 10. Fire Flow Estimates 

Population Type Area (m2) Construction 
Coefficient 

Occupancy 
Increase/ 
Decrease 

Sprinkler Exposure Required 
Flow 

(L/min.) 

Full Building 15,221 0.8 0% 50% 65% 25,000 

 

As shown in Table 10, when using this information, the minimum fire flow is 25,000L/min.  Refer to 

calculations attached in Appendix E. 

A hydrant flow test was completed by Corix Water Services, dated June 9, 2021.  The results of the hydrant 

flow test show that the theoretical fire flow at the minimum City pressure of 140kPA (20psi) was 25,188L/min 

(2,772gal/min).  The required fire flow of 25,000L/min plus the maximum day demand 96L/min is 

25,096L/min.  This is less than the theoretical fire flow of 25,188L/min at 140kPa.  Therefore, the proposed 

building will be protected.  The hydrant flow test results are provided in Appendix E. 
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The existing municipal water infrastructure can support the proposed site without the need for external 

upgrades or retrofit. 

7.0 CONCLUSIONS 

The stormwater management design for the site is summarized on Table 11 and Table 12 below. 

Table 11. Site Quantity Control Summary 

Target 
Release 

Rate (L/s) 

Actual 
Release 

Rate (L/s) 

Orifice Plate 
Size (mm) 

Storage 
Required 

(m3) 

Storage 
Provided 

(m3) 

24.1 22.3 80mm 53.5 54.9 

 

Table 12. Site Quality Control Summary 

Filter 
System 

Number of 
Cartridges 

Media 
Type 

Annual 
TSS 

Removal 

Percent 
Runoff 

Capture 

Catchment 
Area (ha) 

Runoff 
Coefficient  

StormFilter 

SPFD0806 

1 Perlite (3 

Cartridges) 

80% 94% 0.30 0.90 
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The proposed development meets the City of Toronto’s requirements as follows: 

 Retention measures, including a cistern with retention storage in conjunction with an 

irrigation system for on-site re-use and landscaping will be provided to reduce runoff 

volumes.  Best efforts are made to meet the required retention volume. 

 Quality control will be provided by a StormFilter system to treat the storm runoff to a 

minimum of 80% TSS removal for the driveway.  The remainder of the site will be rooftop 

or landscape and therefore, 80% TSS removal is provided. 

 A cistern in conjunction with an inlet control device will be provided on site to meet the 

storage requirements and to limit the release rates to below the allowable release rate as 

per the WWFM Guidelines. 

 An effective erosion and sediment control plan has been prepared to limit sediment from 

leaving the site during construction. 

 Gravity connections can be provided to the new development from the existing municipal 

combined sewer on Richmond Street West. 

 A hydrogeological impact assessment was completed by GEMS Groundwater 

Environmental Management Services and recommendations in the report will be followed.  

An application for a Discharge Permit for Private Water into the combined sewer will be 

made under a separate cover.  Groundwater collected by the foundation drainage system 

will be pumped to the combined sewer at a rate of 0.25L/s.   

 The sanitary, storm and groundwater discharge from the site to the combined sewer 

system has been analyzed to confirm compliance with the MECP Procedure F-5-5.  The 

reduced stormwater discharge in the 2-year storm will offset the increase in wastewater 

and groundwater flows from the new development. 

 The water system has been analyzed and adequate fire and domestic flows can be 

provided to the site from the municipal main.   

 The existing municipal infrastructure can support the proposed site without the need for 

external upgrades or retrofit. 

With the proposed controls in place, the site design will meet the requirements of the Wet Weather Flow 

Management Guidelines and City of Toronto Standards. 

 

 

 

 

       

       

 

 

Greg Rapp, P.Eng. 
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STORMWATER MANAGEMENT 

CALCULATIONS 

  



Rational Method Calc.

Project: Bathurst and Richmond

Project No.: 211176

Municipality: Toronto

Catchment: Controlled

Pre Development Peak Flows

100 Year 2 Year 2 Year Actual

Runoff Coefficient (C) = 0.50 0.50 0.87

Area (A) = 0.197 0.197 0.197

A: 59.70 21.80 21.80

B: 0.00 0.00 0.00

C: -0.80 -0.78 -0.78

Tc: 0.167 0.167 0.17

Intensity (I) mm/hr = 250.3 88.2 88.2

Peak Flow (Q) L/s = 68.5 24.1 41.8

Area C CxA

Landscape 99 0.25 24.8

Hard surface 1870 0.90 1683.0

Building 0 0.90 0.0

1969 0.87 1707.8



Rational Method Calc.

Project: Bathurst and Richmond

Project No.: 211176

Municipality: Toronto

Catchment: Uncontrolled

Post Development Peak Flows

100 Year 2 Year

Runoff Coefficient (C) = 0.90 0.90

Area (A) = 0.007 0.007

A: 59.70 21.80

B: 0.00 0.00

C: -0.80 -0.78

Tc: 0.167 0.167

Intensity (I) mm/hr = 250.3 88.2

Peak Flow (Q) L/s = 4.1 1.5

Area C CxA

Landscape 0 0.25 0

Hard Landscape 66 0.90 59.4

Building 0 0.90 0

66.0 0.90 59.4

Summary (MECP F5-5)

Post UC (2 Year) 1.5 L/s

Post Controlled 18.2 L/s

Sanitary 4.6 L/s

GW 0.25 L/s

Total 24.5 L/s

Pre (2 year) 41.8 L/s

Sanitary 0.9 L/s

Total 42.7 L/s

Change -18.3 L/s



Rational Method Calc.

Project: Bathurst and Richmond

Project No.: 211176

Municipality: Toronto

Catchment: Controlled

Post Development Peak Flows

100 Year 2 Year

Runoff Coefficient (C) = 0.81 0.81

Area (A) = 0.190 0.190

A: 59.70 21.80

B: 0.00 0.00

C: -0.80 -0.78

Tc: 0.167 0.167

Intensity (I) mm/hr = 250.3 88.2

Peak Flow (Q) L/s = 107.0 37.7

Area C CxA

Landscape 13 0.25 3.2

Driveway 265 0.90 238.5

Green Roof 365 0.45 162.5

Building 1260 0.90 1134.0

1903 0.81 1538.1

Full Site

Area C CxA

Landscape 13 0.25 3.3

Driveway 331 0.90 297.9

Green Roof 365 0.45 164.3

Building 1260 0.90 1134.0

1969 0.81 1599.4



Modified Rational Method Orifice Flow Calculation

Pipe Diameter 80 mm

Project: Bathurst and Richmond Area 0.0050 m
2

Project No.: 211176 Maximum WL 90 m

Municipality: Toronto Invert 88.23 m

Head (h) 1.73 m

Controlled Co-efficient 0.62

Area: 0.1903 ha Flow (Q) Q=CA(2gh)
0.5

Runoff Coefficient: 0.81 A: 1579.4 0.018 m
3
/s

B: 0

Discharge Rate: 0.0182 m
3
/s C: -0.8 Target Flow 24.1 L/s

Storage Required 53.5 m3 Uncontrolled 4.1 L/s

Controlled 18.2 L/s

Initial Time 10 min Increment 2 min Total 22.3 L/s

Time (min)

Intensity 

(mm/hr)

Peak Flow 

(m
3
/s)

Roof Flow 

(m
3
/s)

Total Flow 

(m
3
/s)

Runoff 

Volume (m
3
)

Discharge 

Volume 

(m
3
)

Storage 

Volume 

(m
3
)

10 250.3 0.107 0.0000 0.1070 64.17 10.89 53.3

12 216.3 0.092 0.0000 0.0924 66.55 13.07 53.5 Active Storage:

14 191.2 0.082 0.0000 0.0817 68.64 15.25 53.4 Footprint 31 m2

16 171.9 0.073 0.0000 0.0734 70.50 17.43 53.1 Top of Cistern 90 m

18 156.4 0.067 0.0000 0.0668 72.18 19.61 52.6 Depth 1.77 m

20 143.8 0.061 0.0000 0.0614 73.71 21.79 51.9 Total Volume 54.87 m3

22 133.2 0.057 0.0000 0.0569 75.13 23.97 51.2 100 Year Depth 1.73 m

24 124.3 0.053 0.0000 0.0531 76.45 26.15 50.3 100 year WL 89.96 m

26 116.6 0.050 0.0000 0.0498 77.68 28.32 49.4

28 109.8 0.047 0.0000 0.0469 78.84 30.50 48.3 Bottom of Cistern 86.3 m3

30 103.9 0.044 0.0000 0.0444 79.94 32.68 47.3 Bottom to Invert 1.93 m3

32 98.7 0.042 0.0000 0.0422 80.98 34.86 46.1 Retention Storage 59.8 m3

34 94.0 0.040 0.0000 0.0402 81.97 37.04 44.9

36 89.8 0.038 0.0000 0.0384 82.91 39.22 43.7

38 86.0 0.037 0.0000 0.0368 83.81 41.40 42.4

40 82.6 0.035 0.0000 0.0353 84.67 43.58 41.1

42 79.4 0.034 0.0000 0.0339 85.50 45.75 39.7

44 76.5 0.033 0.0000 0.0327 86.30 47.93 38.4

Rainfall I=A*(T+B)
C
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WATER BALANCE 

CALCULATIONS 

  



Project: 152-164 Bathurst St.

Location: 152-164 Bathurst, Toronto, ON M5V 2R3

Date: 30-Mar-23

Contact:

18 King Street East, Suite 1400, Toronto, ON M5C 1C4 | 416 637 5772 | info@nlsm.ca | nlsm.ca

CALCULATIONS - WATER BALANCE AND IRRIGATION REUSE

Proposed Site Annual Capture from Initial Abstraction

WWFMG - Fig 1A

Site Area  = 1969 m2 IA (mm) Annual Capture (%)

Total Annual Rainfall  = 840 mm 1 12%

Total Annual Rainfall  = 1654 m3 2.5 30%

50% Capture = 827 m3 5 50%
7 58%

10 70%

Catchment Area (m2) % of Total Area IA (mm) Annual Capture (%) Annual Capture (m3)

Flat Roof 898 46% 1.0 12% 90.5

Flat Roof with SpongeBase 362 18% 2.5 30% 91.2

Green Roof 365 19% 7.0 58% 177.8

Landscape & Planters 13 1% 7.0 58% 6.3

Pavement/Driveways 331 17% 1.0 12% 33.4

Total 1969 100% 2.0 399.3

Total required to be captured by cistern for reuse (m3) = 427.7 Storage Volume (m3)

WR (m3) = Average irrigation water use per year

Surface Type System Name
Area

(m2)

WR

(m3)
Intensive Green Roof Alpine Meadow 365 195.21

Total 727 195.21 Irrigation Reuse (m3)

DISCLAIMER: Next Level Stormwater Management has used its best effort in the preparation of this calculation. Users should verify with the appropriate licensed professionals. 

Sasha Aguilera | Sasha@nlsm.ca | 647-466-5595



Project: 152-164 Bathurst St.

Location: 152-164 Bathurst, Toronto, ON M5V 2R3

Date: 2023-03-30

Contact:

18 King Street East, Suite 1400, Toronto, ON M5C 1C4 | 416 637 5772 | info@nlsm.ca | nlsm.ca

CALCULATIONS - LANDSCAPE IRRIGATION REQUIREMENTS FOR WATER REUSE

Methodology Estimate the landscape irrigation water needs using the landscape coefficient method with the following equations:

WR = (ETO*KL- Re) *A / IE Equation 1 KL = KS * KD * KMC Equation 2

where where

WR = Water Requirement (l/day) KL = Landscape Coefficient (dimensionless)

ETO = Local Reference Evapotranspiration (mm/month) KS = Species Factor (dimensionless)

KL = Landscape Coefficient (dimensionless) KD = Density Factor (dimensionless)

Re = Effective Rainfall (mm/month), defined as 25% of average peak monthly rainfall KMC = Microclimate Factor (dimensionless)

A = Area (m2)

IE = Irrigation Efficiency (dimensionless)

Species Factor (KS) - account for differences in species' water needs, e.g. succulents vs. turfgrass.

Water Needs KS

Very low <0.1

Low 0.1 - 0.3

Moderate 0.4 - 0.6

High 0.7 - 0.9

Density Factor (KD) - account for differences in vegetation density, e.g. pre-vegetated mat vs plant plugs.

Density KD Examples

Low 0.5 - 0.9 tree with <70% canopy cover

Average 1 Groundcover with > 90% canopy cover

High 1.1 - 1.3 Mixed planting types or tiered plantings

Microclimate Factor (KMC) - account for differences in microclimate, e.g. high wind on rooftop, reflected heat from claddings

Density KD Examples

Low 0.5 - 0.9 shaded or protected from wind

Average 1 similar to  ETO conditions

High 1.1 - 1.4 Next to heat absorbing or reflective surfaces, exposed to windy conditions

Reference Evapotranspiration (ETO ) in July for the Greater Toronto Area is used (Source: EPA WaterSense Water Budget Data Finder)

ETO = 138.2 mm

Re = 0 mm

Irrigation Efficiency (IE) based on average values of different irrigation systems (Source: USGBC)

Water Requirement Calculations

Landscape Type System Name Area (m2) Species Factor KS Density Factor KD

Microclimate 

Factor KMC

Landscape 

Coefficient KL

Landscape 

Evapotranspiration 

ETL (mm/month)
Irrigation Type

Irrigation 

Efficiency IE

Extensive LiteN'Less Classic III 0 0.5 1 1.2 0.6 83 Drip 0.8

Intensive/Biodiverse Alpine Meadow 365 0.6 1 1.2 0.72 100 Drip 0.8

Total

Irrigation Month WR (m3) WR (l) WR (m3) WR (l) WR (m3)
May 0.0 -                           34.0 34,049                        34.0                         

June 0.0 -                           40.9 40,859                        40.9                         

July 0.0 -                           45.4 45,399                        45.4                         

August 0.0 -                           40.9 40,859                        40.9                         

September 0.0 -                           34.0 34,049                        34.0                         

Total irrigation water use per year 0.0 -                           195.2 195,214                      195.2                       

Average irrigation water use per month 0.0 -                           39.0 39,043                        39.0                         

Average irrigation water use for 72 hours 0.0 -                           3.8 3,828                          3.8                           

Average irrigation water use for 48 hours 0.0 -                           2.6 2,552                          2.6                           

DISCLAIMER: Next Level Stormwater Management has used its best effort in the preparation of this calculation. Users should verify with the appropriate licensed professionals. 

Sasha Aguilera | Sasha@nlsm.ca | 647-466-5595

LiteN'Less Classic III Alpine Meadow



On-Site Irrigation Calculations

Project: Bathurst and Richmond

Project No.: 211176

Municipality: Toronto

Site Area = 1969 m2

Total Annual Rainfall= 840 mm

50% Capture= 827 m3

Flat Roof 898 46% 1.0 12% 90.5

Flat Roof with SpongeBase 362 18% 2.5 30% 91.2

Green Roof 365 19% 7.0 58% 177.8

Landscape & Planters 13 1% 7.0 58% 6.3

Pavement/Driveways 331 17% 1.0 12% 33.4

Total 1969 100% 2.0 399.3

Total required to be captured by cistern for reuse = 428 m3

Catchment Area (m
2
) % of Total Area IA (mm)

Annual 

Capture (%)

Annual Capture 

(m
3
)



On-Site Water Reuse Calculations

Project: Bathurst and Richmond

Project No.: 211176

Municipality: Toronto

Catchment Area (A) = 1,903 m2

Runoff Coefficient (C) = 0.81

Cistern Volume = 59.8 m3

Cistern as rainfall depth 31.4 mm = A / V

% Total Collection 97% From Figure 1A in WWFM Guildelines.  

Total Water Applied Total Water Collected

(1) (2) (3) (4) = (1)+(2)+(3) (5) (6) (7) = (5)x(6)xCxA (8) See notes.

Month Irrigation
1

Indoor Outdoor Total Monthly Precip. % of Total Rainwater Vol Remaining

Wash Wash Consumption mm Collection Volume

[per month] [per month] [per month] [per month] [m3] [m3]

January 0 0.0 0.0 61.0 91.2 59.8

February 0 0.0 0.0 50.0 74.8 59.8

March 0 0.0 0.0 66.0 98.7 59.8

April 0.0 0.0 0 0.0 71.0 106.2 59.8

May 34.0 0.0 0 34.0 74.0 110.6 59.8

June 40.9 0.0 0 40.9 73.0 109.1 59.8

July 45.4 0.0 0 45.4 68.0 101.7 59.8

August 40.9 0.0 0 40.9 81.0 121.1 59.8

September 34.0 0.0 0 34.0 84.0 125.6 59.8

October 0.0 0.0 0.0 65.0 97.2 59.8

November 0 0.0 0.0 76.0 113.6 59.8

December 0 0.0 0.0 71.0 106.2 59.8

Total 195.2 0.0 195.2 840.0 Yearly Deficit= 0.0

Total Yearly Water Demand = 195.2 m3

Total Yearly Supply Deficit = 0.0 m3

Total Water Consumption = 195.2 m3

Water Balance Requirement = 427.7 m3

Notes:

(1) From "NexLevel Stormwater Management Calculations".

(5) From "Canadian Climate Normals 1981-2010 Station Data" Toronto.  Monthly values were factored by 1.011 to match the annual rainfall volume of 840mm as per WWFM Guidelines.

(6) From Figure 1A in WWFM Guildelines.  94% of annual rainfall comes from storms less than 23mm.

(8) = Volume remaining from previous month + surplus/deficit from previous month.  Volume cannot be greater than the cistern volume.

Total Water Consumption = Total Yearly Demand - Total Yearly Supply Deficit.

Total Water Consumption per 72 hours = Total Water Consumption / (7 months * 10 72 hour periods per month)

Total Water Consumption per 72 hours = 2.79

97%



SpongeBaseTM

Transforms Impervious Areas 
Non-Vegetated System

An innovative method to increase retention, 
and detention, on-site
SpongeBaseTM is an innovative nature-based solution that 
enables impervious rooftop surfaces to manage rainwater 
without sacrificing accessibility and aesthetics. Hidden and 
invisible, the system provides source control by managing 
rainfall exactly where it lands; on rooftop terraces, exposed 
balconies, walkways, and vegetation-free zones. The light-
weight components are placed within the void space between 
the impervious surface and the roofing system where  
they receive rain that falls between the walkway’s joints. 
SpongeBaseTM can be customized to retain and detain rain-
water to help achieve water balance and quantity control 
targets on site. The core of SpongeBaseTM is a lightweight, 
fire resistant, highly absorbent needled mineral hydro blanket 
that evaporates stored water; returning it to the atmosphere 
via the natural hydrological cycle. 

Next Level Stormwater Management ™
416 637 5772  |  info@nlsm.ca  |  nlsm.ca

Stormwater management made easy.

200323

Specialized Stormwater 
Management System



Next Level Stormwater Management ™
416 637 5772  |  info@nlsm.ca  |  nlsm.ca

Layers of experience.  
Layers of innovation.

	 Retains up to 75 mm of rainfall to meet water 
balance target 

	 Diverts runoff from and reduces burden on the 
municipal sewer infrastructure

	 Cools building to save energy and mitigates the 
urban heat island 

Key Features:

SpongeBaseTM Retention
Transforms Impervious Areas 

Non-Vegetated System

System Properties

Build-Up	 	 Thickness 	 Dry Wt. 	 Sat. Wt. 	 Water ret.    
			   (cm)	  (kg/m2)	 (kg/m2)	  (l/m2) 

NL501	 NM Hydro Blanket	 2.58	 3.90	 28.80	 24.90

NL310	 Drainage Board	 1.14	 0.80	 1.72	 0.92

NL120	 Root Barrier	 0.05	 0.46	 0.46	 0.00

		  Total	 3.77	 5.36	 30.98	 25.82

SpongeBaseTM Retention retains rainwater and reduces runoff 
under impervious surfaces such as rooftop terraces, walkways, 
or vegetation-free zones. The lightweight, highly absorbent 
needled mineral hydro blanket stores and distributes rain-
water laterally under the impervious surfaces. The thickness 
of hydro blanket can be customized from 25mm to 75mm to 
meet the project’s specific water balance target. The drainage 
mat creates an effective air gap that facilitates drying so the 
system recharges and is ready for additional water storage during 
the next storm event. As rainwater evaporates, SpongeBaseTM 
cools the surfaces and mitigates the urban heat island. 
SpongeBaseTM is an effective multi-tasking green infrastructure 
solution for any climate change adaptation toolbox.  

Contact us for more technical info and AutoCAD details.

SpongeBaseTM Retention

Needled Mineral  
Hydro Blanket

Riser

Any Patio Slab/Decking/Stones 

Drainage Board

Root Barrier

Retains  
up to 75mm  
of rainfall

200323

SpongeBaseTM Retention goes under 
any patio slab or decking
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HYDROLOGICAL IMPACT 

ASSESSMENT 
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SERVICING REPORT GROUNDWATER SUMMARY 

Page 1 of 7 
 

 

 

The form is to be completed by the Professional that prepared the Servicing Report. 
Use of the form by the City of Toronto is not to be construed as verification of engineering/hydrological content. 
 

 

For City Staff Use Only: 

Name of ECS Case Manager (please print)  

Date Review Summary provided  to 
to TW 

 

A. SITE INFORMAITON Included 

in SR 

(reference 

page 

number) 

Report 

Includes 

this 

information 

City staff 

(Check) 

Date Servicing Report was prepared:  March 2023  Cover  

Title of Servicing Report:  FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT Cover  

Name of Consulting Firm that prepared Servicing Report:   

Husson Limited 

Cover  

Site Address 152-164 BATHURST STREET AND 623-627 

RICHMOND STREET WEST 

Cover  

Postal Code M6J 1C2 Cover  

Property Owner (identified on planning request 

for comments memo) 
ORIGINATE (BATHURST & RICHMOND) LP Cover  

Proposed description of the project (ex. 

number of point towers, number of podiums, 

etc.) 

18 Storey Residential Development with 

commercial on main floor. 

1  

Land Use (ex. commercial, residential, mixed, 

industrial, institutional) as defined by the 

Planning Act 

Commercial/residential 1  

Number of below grade levels  

 

 

 

 

 

 

2 1  
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Does the SR include a private water drainage 

system (PWDS)? 

 

PWDS: Private Water Drainage System: A 

subsurface drainage system which may consist 

of but is 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 or drainage system for disposal in a 

municipal sewer. 

 

 

 

If Yes continue completing Section B 

(Information Relating to Groundwater)  ONLY 

If Yes, Number of PWDS? 

_______1_______________ 

(Each of these PWDS may require a separate 

Toronto Water agreement) 

 

If No skip to Sections C (On-site Groundwater 

Containment) and/or D (Water Tight 

Requirements) as applicable 

 

 

 

 

 

 

X  YES 

 ⃝ NO 

 

B. INFORMATION RELATING TO GROUNDWATER Included 

in SR 

(reference 

page 

number) 

Report 

Includes 

this 

information  

City Staff 

(Check) 

A copy of the  pump schedule(s) for ALL 
groundwater sump pump(s) for the 
development site has been included in the SR 
                                or 
A letter written by a Mechanical Consultant 
(signed and stamped by a Professional 
Engineer of Ontario) shall be attached to the 
SR stating the peak flow rate of the 
groundwater discharge for the development 
site for all groundwater sump pump(s). This 
peak flow rate must be based on the pump 
schedule(s) that have been designed by the 

Estimated pump flow = 0.25/s.   

Letter included in Appendix C 

3 

App C 
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Mechanical Consultant. A template of this 
letter is attached in Schedule A. 
 

**If there is more than one groundwater 

sump they must ALL be included in the letters 

along with a combined flow** 

Is it proposed that the groundwater from the 

development site will be discharged to the 

sanitary, combined or storm sewer? 

          ⃝       Sanitary Sewer 

 

         X           Combined Sewer  

 

         ⃝           Storm Sewer  

3  

Will the proposed PWDS discharge from the 

site go to the Western Beaches Tunnel (WBT)? 

 

*Reference attached WBT drainage map*  

         ⃝   YES               X    NO 

 

If Yes, private water discharge fees will apply 

and site requires a sanitary discharge 

agreement. 

 

 
 
 
 
 
 

 

What is the street name where the receiving 

sewer is located? 
Richmond Street West 3  

What is the diameter of the receiving sewer? 600mm x 900mm 3  

Is there capacity in the proposed local sewer 

system? 

 

        X    YES             ⃝  NO             

 

 

Are there any improvements required to the 

sewer system? If yes, identify them below and 

refer to the section and page number of the SR 

where this information can be found. 

 

If a sewer upgrade is required, the owner is 

required to enter into an Agreement with the 

City to improve the infrastructure?                                

                                              ⃝         YES     

12  

Has Toronto Water-WIM confirmed that there 

is there capacity in the proposed infrastructure 

listed below? 

- Trunk System? 

  ⃝       YES          X       NO                  

No confirmation received to date. 
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-Pumping Station? 

   ⃝      YES          X          NO 

 

-Wastewater treatment plant?                       

         ⃝       YES             X      NO         

            

-Outfall?       ⃝    YES        X     NO              

 

-Combined Sewer Overflow?                                   

        ⃝     YES                  X     NO                   

 

*If there is no capacity in any of the above then 

alternative options need to be considered by 

the Owner and site cannot discharge to City 

sewer system. 

 

Total allowable peak flow rate during a 100 

year storm event (L/sec) to storm sewer 

 
When groundwater is to be discharged to the 
storm sewer the total groundwater and 
stormwater discharge shall not exceed the 
permissible peak flow rate during a 2 year pre 
development storm event, as per the City's 
Wet Weather Flow Management Guidelines, 
dated 2006 
 

_24.1  L/sec 

 

8  

 

Short-Term Groundwater Discharge 

Provide proposed total flow rate to the 

sanitary/combined sewer in post-development 

scenario 

 

Total Flow (L/sec) = sanitary flow + peak short-

term groundwater flow rate 

 

 

 

 

__4.85_____ L/sec 

 

3/10  

 

Long-Term Groundwater Discharge 

Provide proposed total flow rate to the  

sanitary/combined sewer in post-development 

 

 

10  
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scenario  

 

Total Flow (L/sec)  = sanitary flow + peak long-

term groundwater flow rate 

 

 

____4.85____ L/sec 

4.81=4.45(residential sanitary)+0.11(commercial 

sanitary) )+0.25(long-term groundwater 

 

Does the water quality meet the receiving 

sewer Bylaw limits? 

            X      YES 

 

            ⃝        NO 

 

If the water quality does not meet the 

applicable receiving sewer Bylaw limits and the 

applicant is proposing a treatment system the 

applicant will need to include a letter stating 

that a treatment system will be installed and 

the details of the treatment system will be 

included in the private water discharge 

application that will be submitted to TW 

EM&P. 

3  

  C. ON-SITE GROUNDWATER CONTAINMENT  Included 

in SR 

(reference 

page 

number) 

Report 

Includes 

this 

information 

City Staff  

(Check) 

How is the site proposing to manage the 

groundwater discharge on site? 

 

        N/A                

Has the above proposal been approved by: 

 
⃝        TW-WIM 

And 

 ⃝       TW-EM&P 

And 

 ⃝       ECS  

 

  

If the site is proposing a groundwater infiltration 

gallery, has it been stated that the groundwater 

infiltration gallery will not be connected to the 

municipal sewer? 

⃝                        YES 

 

 ⃝                       NO 
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Provide a copy of the approved SR to Toronto Water Environmental Monitoring & Protection Unit at 
pwapplication@toronto.ca. 
 

A connection between the infiltration gallery/dry 

well and the municipal sewer is not permitted 

 

Please be advised if an infiltration gallery/dry 

well on site is not connected to the municipal 

sewer, the site must submit two letters using the 

templates in Schedule B and Schedule C. 

 

 

 

 

 

 

 

 

Confirm that the infiltration gallery can infiltrate 

100% of the expected peak groundwater flow 

year round, ensure that the top of the 

infiltration trench is below the frost line (1.8m 

depth), not less than 5 m from the building 

foundation, bottom of the trench 1m above the 

seasonally high water table, and located so that 

the drainage is away from the building. 

 

 

 

    

D. WATER TIGHT REQUIREMENTS  Included 

in SR 

(reference 

page 

number) 

Report 

Includes 

this 

information 

City Staff 

(Check) 

If the site is proposing a water tight structure: 

 1. The owner must submit a letter using the template in Schedule D. 

 2.  A Professional Engineer (Structural), licensed to practice in Ontario and qualified in the subject 

must submit a letter using the template in Schedule E. 

3.   A Professional Engineer (Mechanical), licensed to practice in Ontario and qualified in the subject 

must submit a letter using the template in Schedule F. 
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Consulting Firm that prepared Servicing Report: ________HUSSON  Limited_________________ 
 
 
 
Professional Engineer who completed the report summary: _____Greg Rapp______________________ 
               Print Name 
 
 
 
Professional Engineer who completed the report summary: ________________________________________ 
                                                                                                              Signature                                         Date & Stamp 
 
 
 
 
 
 
 
          



 

1100 – 100 Sheppard Ave. East, Toronto ON, M2N 6N5 
 

 
416 487 8151 f 416 487 9104 smithandandersen.com 

 

 

Vancouver   Calgary   Edmonton   Winnipeg   London   Toronto   Ottawa   Halifax 

2022-12-01 

Attention: Executive Director, Engineering and Construction Services 
c/o Manager, Development Engineering 
5100 Yonge Street, 4th floor.  
Toronto, Ontario, M2N 5V7 
 
cc: General Manager, Toronto Water 
c/o Manager, Environmental Monitoring and Protection Unit 
30 Dee Avenue 
Toronto, Ontario, M9N 1S9 
 
RE:  152-164 BATHURST 623-627 RICHMOND STREET, TORONTO, ONTARIO 
 S+A PROJECT # 22121.002.M.001 
 GROUND WATER DISCHARGE STRATEGY 

To whom it may concern; 

This letter is to confirm that groundwater from the Private Water Drainage System for the above 

mentioned project will be collected and discharged into the sanitary control manhole of the Site 

located at 152-164 Bathurst 623-627 Richmond Street. 

 

The groundwater sump pumps will be sized at 0.25 L/sec (groundwater peak flow rate) and are 

expected to run approximately 7 minutes per day. 

 

This peak flow rate will be used for assessing capacity for the peak discharge flow into the City's 
sanitary sewer system.   
 
Once the proposed groundwater peak flow rate of 0.25 L/sec is approved by Engineering 
Construction Services (ECS), City of Toronto, the property owner will not be allowed to amend this 
flow rate in the future. Should there be any amendment to the peak flow rate of 0.25 L/sec in future, 
the property owner shall re-submit either the updated pump schedule or a revised letter to ECS. In 
addition, the sewer capacity will need to be re-assessed. 
 

Smith + Andersen 
 

 
 
Bram Atlin P.Eng., LEED AP 

Principal 
22121.002.M.001.l001 - Ground Water Strategy 

 

 
 
 
 
 
 

B.H.ATLIN 
100129273 

 

22121.002 
M.001 

 
 
 
 

2022-12-01
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STORMFILTER SIZING AND 

DETAILS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Date 08/04/2021 Black Cells = Calculation

Site Information

Project Name 164 Bathurst Street

Project Location Toronto, ON

OGS ID OGS 1

Drainage Area, Ad 0.07 ac (0.03 ha)

Impervious Area, Ai 0.07 ac  

Pervious Area, Ap 0.00

% Impervious 100%

Runoff Coefficient, Rc 0.90

Treatment storm flow rate, Qtreat 0.05 cfs (1.5 L/s)

Peak storm flow rate, Qpeak  TBD cfs

Filter System

Filtration brand StormFilter

Cartridge height 12 in

Specific Flow Rate 2.00 gpm/ft
2

Flow rate per cartridge 10.00 gpm

SUMMARY

Number of Cartridges 3

Media Type Perlite

Event Mean Concentration (EMC) 150 mg/L

Annual TSS Removal 80%

Percent Runoff Capture 90%

Recommend SFPD0806 vault or CIP

Determining Number of 

Cartridges for Flow Based 

Systems

©2012 CONTECH Engineered Solutions

conteches.com

200 Enterprise Drive

Scarborough, ME 04074

Phone 877-907-8676

Fax 207-885-9825 1 of 1
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KIM GUADAGNO 

 Lt. Governor 

 

 

 

 

December 14, 2016 

 

Derek M. Berg  

Director - Stormwater Regulatory Management - East 

Contech Engineered Solutions LLC 

71 US Route 1, Suite F 

Scarborough, ME 04074 

 

Re:   MTD Laboratory Certification   

Stormwater Management StormFilter® (StormFilter) by Contech Engineered Solutions LLC 

Off-line Installation 

 

TSS Removal Rate 80% 

 

Dear Mr. Berg: 

 

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7(c) allow the use of manufactured 

treatment devices (MTDs) for compliance with the design and performance standards at N.J.A.C. 7:8-5 

if the pollutant removal rates have been verified by the New Jersey Corporation for Advanced 

Technology (NJCAT) and have been certified by the New Jersey Department of Environmental 

Protection (NJDEP). Contech Engineered Solutions LLC has requested a Laboratory Certification for 

the StormFilter System. 

 

This project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured 

Treatment Device from New Jersey Corporation for Advanced Technology” dated January 25, 2013.  

The applicable protocol is the “New Jersey Department of Environmental Protection Laboratory 

Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment Device” 

dated January 25, 2013. 

 

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the afore-

mentioned protocol have been met or exceeded.  The NJCAT letter also included a recommended 

certification TSS removal rate and the required maintenance plan.  The NJCAT Verification Report with 

the Verification Appendix for this device is published online at http://www.njcat.org/verification-

process/technology-verification-database.html. 

 

 

 

                                                                                        DEPARTMENT OF ENVIRONMENTAL PROTECTION   

CHRIS CHRISTIE          BOB MARTIN 
       Governor         Commissioner      

   

Bureau of Nonpoint Pollution Control 

Division of Water Quality 

Mail Code 401-02B 

Post Office Box 420 

Trenton, New Jersey 08625-0420 

609-633-7021 Fax: 609-777-0432 

http://www.state.nj.us/dep/dwq/bnpc_home.htm 

http://www.njcat.org/verification-process/technology-verification-database.html
http://www.njcat.org/verification-process/technology-verification-database.html
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The NJDEP certifies the use of the StormFilter System by Contech Engineered Solutions LLC at 

a TSS removal rate of 80%, when designed, operated and maintained in accordance with the 

information provided in the Verification Appendix and subject to the following conditions: 

 

1. The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD) is 

calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in N.J.A.C. 

7:8-5.5.  The MTFR is calculated based on a verified loading rate of 2.12 gpm/sf of effective 

filtration treatment area. 

 

2. The StormFilter System shall be installed using the same configuration as the unit tested by 

NJCAT, and sized in accordance with the criteria specified in item 6 below.  

 

3. This device cannot be used in series with another MTD or a media filter (such as a sand filter), 

to achieve an enhanced removal rate for total suspended solids (TSS) removal under N.J.A.C. 

7:8-5.5. 

 

4. Additional design criteria for MTDs can be found in Chapter 9.6 of the New Jersey Stormwater 

Best Management Practices (NJ Stormwater BMP) Manual which can be found on-line at 

www.njstormwater.org. 

 

5. The maintenance plan for a site using this device shall incorporate, at a minimum, the 

maintenance requirements for the StormFilter, which is attached to this document.  However, it 

is recommended to review the maintenance website at  

http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?EntryId=2813

&PortalId=0&DownloadMethod=attachment for any changes to the maintenance requirements.  

 

6. Sizing Requirements: 

 

The example below demonstrates the sizing procedure for a StormFilter System. 

 

Example: A 0.25 acre impervious site is to be treated to 80% TSS removal using a StormFilter 

System.  The impervious site runoff (Q) based on the New Jersey Water Quality 

Design Storm was determined to be 0.79 cfs or 354.58 gpm.  

  

The calculation of the minimum number of cartridges for use in the StormFilter System is based 

upon both the MTFR and the maximum inflow drainage area.  It is necessary to calculate the 

required cartridges using both methods and to rely on the method that results in the highest 

minimum number of cartridges determined by the two methods.  

 

Inflow Drainage Area Evaluation: 

 

The drainage area to the StormFilter System in this example is 0.25 acres.  Based upon the 

information in Table 1 below, the following minimum number of cartridges are required in a 

StormFilter System to treat the impervious area without exceeding the maximum drainage 

area:  

  

http://www.njstormwater.org/
http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?EntryId=2813&PortalId=0&DownloadMethod=attachment
http://www.conteches.com/DesktopModules/Bring2mind/DMX/Download.aspx?EntryId=2813&PortalId=0&DownloadMethod=attachment
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1. Five (5) 12” cartridges, 

2. Three (3) 18” cartridges, or 

3. Two (2) 27” cartridges  
 

Maximum Treatment Flow Rate (MTFR) Evaluation: 

 

The site runoff (Q) was determined based on the following: 

time of concentration = 10 minutes 

i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual) 

   c=0.99 (runoff coefficient for impervious) 

  Q=ciA=0.99x3.2x0.25=0.79 cfs=0.79x448.83 gpm=354.58 gpm  

 

Based on a flow rate of 354.58 gpm, the following minimum number of cartridges are 

required in a StormFilter System to treat the impervious area without exceeding the MTFR: 

1.  Thirty-six (36) 12” cartridges, 

2.  Twenty-four (24) 18” cartridges, or 

3.  Sixteen (16) 27” cartridges  

 

The MTFR Evaluation results will be used since that method results in the higher minimum 

number of cartridges determined by the two methods. 

 

The sizing table corresponding to the available system models are noted below: 

 
TABLE 1 STORMFILTER CARTRIDGE HEIGHTS AND NEW JERSEY TREATMENT CAPACITIES 

 

StormFilter Cartridge Heights and New Jersey Treatment Capacities 

 

StormFilter 

Cartridge 

Height 

Filtration 

Surface 

Area 

(sq.ft) 

 

MTFR1 

(GPM) 

Mass 

Capture 

Capacity 

(lbs) 

 

Maximum 

Allowable 

Inflow Area2 

(acres) 

Low Drop (12") 4.71 10 36.3 0.061 

18" 7.07 15 54.5 0.09 

27"       10.61      22.5 81.8 0.136 

Notes:  

1.  MTFR calculated based on 4.72x10-3 cfs/sf (2.12 gpm/sf) of effective filtration treatment area. 

2.  Based upon the equation found in the NJDEP Filter Protocol Maximum Inflow Drainage Area (acres) = weight of 

TSS before 10% loss in MTFR (lbs)/600 lbs/acre of drainage area annually. 

 

Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP subject to 

the Stormwater Management Rules, N.J.A.C. 7:8.  The plan must include all of the items identified in 

Stormwater Management Rules, N.J.A.C. 7:8-5.8.  Such items include, but are not limited to, the list of  
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indication of problems in the system, and training of maintenance personnel.  Additional information 

can be found in Chapter 8:  Maintenance and Retrofit of Stormwater Management Measures. 

 

If you have any questions regarding the above information, please contact Shashi Nayak of my office at (609) 

633-7021. 
 

 

 

Sincerely, 

 

 

 

James J. Murphy, Chief 

Bureau of Nonpoint Pollution Control 

 
 

 

Attachment:  Maintenance Plan 

 

 

cc: Chron File 

 Richard Magee, NJCAT 

 Vince Mazzei, NJDEP - DLUR 

 Ravi Patraju, NJDEP - BES 

 Gabriel Mahon, NJDEP - BNPC 

 Shashi Nayak, NJDEP - BNPC 
 



StormFilter Inspection and 
Maintenance Procedures

ENGINEERED SOLUTIONS



In addition to these two activities, it is important to check 
the condition of the StormFilter unit after major storms for 
potential damage caused by high flows and for high sediment 
accumulation that may be caused by localized erosion in the 
drainage area. It may be necessary to adjust the inspection/ 
maintenance schedule depending on the actual operating 
conditions encountered by the system. In general, inspection 
activities can be conducted at any time, and maintenance should 
occur, if warranted, during dryer months in late summer to early 
fall.

Maintenance Frequency 
The primary factor for determining frequency of maintenance for 
the StormFilter is sediment loading.

A properly functioning system will remove solids from water by 
trapping particulates in the porous structure of the filter media 
inside the cartridges. The flow through the system will naturally 
decrease as more and more particulates are trapped. Eventually 
the flow through the cartridges will be low enough to require 
replacement. It may be possible to extend the usable span of the 
cartridges by removing sediment from upstream trapping devices 
on a routine as-needed basis, in order to prevent material from 
being re-suspended and discharged to the StormFilter treatment 
system.

The average maintenance lifecycle is approximately 1-5 years. 
Site conditions greatly influence maintenance requirements. 
StormFilter units located in areas with erosion or active 
construction may need to be inspected and maintained more 
often than those with fully stabilized surface conditions.

Regulatory requirements or a chemical spill can shift maintenance 
timing as well. The maintenance frequency may be adjusted as 
additional monitoring information becomes available during the 
inspection program. Areas that develop known problems should 
be inspected more frequently than areas that demonstrate no 
problems, particularly after major storms. Ultimately, inspection 
and maintenance activities should be scheduled based on the 
historic records and characteristics of an individual StormFilter 
system or site. It is recommended that the site owner develop 
a database to properly manage StormFilter inspection and 
maintenance programs..

2	 3

Maintenance Guidelines
The primary purpose of the Stormwater Management 
StormFilter® is to filter and prevent pollutants from entering our 
waterways. Like any effective filtration system, periodically these 
pollutants must be removed to restore the StormFilter to its full 
efficiency and effectiveness.

Maintenance requirements and frequency are dependent on the 
pollutant load characteristics of each site.  Maintenance activities 
may be required in the event of a chemical spill or due to 
excessive sediment loading from site erosion or extreme storms. It 
is a good practice to inspect the system after major storm events.

Maintenance Procedures
Although there are many effective maintenance options, we 
believe the following procedure to be efficient, using common 
equipment and existing maintenance protocols. The following 
two-step procedure is recommended::

1. Inspection 

•	 Inspection of the vault interior to determine the need for 
maintenance.

2. Maintenance

•	Cartridge replacement

•	Sediment removal

Inspection and Maintenance Timing 
At least one scheduled inspection should take place per year with 
maintenance following as warranted.

First, an inspection should be done before the winter season. 
During the inspection the need for maintenance should be 
determined and, if disposal during maintenance will be required, 
samples of the accumulated sediments and media should be 
obtained.

Second, if warranted, a maintenance (replacement of the filter 
cartridges and removal of accumulated sediments) should be 
performed during periods of dry weather.
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Inspection Procedures
The primary goal of an inspection is to assess the condition of 
the cartridges relative to the level of visual sediment loading as 
it relates to decreased treatment capacity. It may be desirable to 
conduct this inspection during a storm to observe the relative 
flow through the filter cartridges. If the submerged cartridges 
are severely plugged, then typically large amounts of sediments 
will be present and very little flow will be discharged from the 
drainage pipes. If this is the case, then maintenance is warranted 
and the cartridges need to be replaced.

Warning: In the case of a spill, the worker should abort 
inspection activities until the proper guidance is obtained. 
Notify the local hazard control agency and Contech Engineered 
Solutions immediately.

To conduct an inspection:

Important: Inspection should be performed by a person 
who is familiar with the operation and configuration of the 
StormFilter treatment unit.

1.	 If applicable, set up safety equipment to protect and notify 
surrounding vehicle and pedestrian traffic.

2.	 Visually inspect the external condition of the unit and take 
notes concerning defects/problems.

3.	 Open the access portals to the vault and allow the system 
vent.

4.	 Without entering the vault, visually inspect the inside of the 
unit, and note accumulations of liquids and solids.

5.	 Be sure to record the level of sediment build-up on the floor 
of the vault, in the forebay, and on top of the cartridges. If 
flow is occurring, note the flow of water per drainage pipe. 
Record all observations. Digital pictures are valuable for 
historical documentation.

6.	 Close and fasten the access portals. 

7.	 Remove safety equipment. 

8.	 If appropriate, make notes about the local drainage area 
relative to ongoing construction, erosion problems, or high 
loading of other materials to the system.

9.	 Discuss conditions that suggest maintenance and make 
decision as to weather or not maintenance is needed.

Maintenance Decision Tree
The need for maintenance is typically based on results of the 
inspection.  The following Maintenance Decision Tree should be used as 
a general guide. (Other factors, such as Regulatory Requirements, may 
need to be considered)

1.	 Sediment loading on the vault floor.

a.	 If >4” of accumulated sediment, maintenance is 
required.

2.	 Sediment loading on top of the cartridge.

a.	 If >1/4” of accumulation, maintenance is required.

3.	 Submerged cartridges.

a.	 If >4” of static water above cartridge bottom for more 
than 24 hours after end of rain event, maintenance 
is required. (Catch basins have standing water in the 
cartridge bay.)

4.	 Plugged media.

a.	 If pore space between media granules is absent, 
maintenance is required.

5.	 Bypass condition.

a.	 If inspection is conducted during an average rain fall 
event and StormFilter remains in bypass condition 
(water over the internal outlet baffle wall or submerged 
cartridges), maintenance is required.

6.	 Hazardous material release.

a.	 If hazardous material release (automotive fluids or other) 
is reported, maintenance is required.

7.	 Pronounced scum line.

a.	 If pronounced scum line (say ≥ 1/4” thick) is present 
above top cap, maintenance is required.



Important: Care must be used to avoid damaging the 
cartridges during removal and installation. The cost of 
repairing components damaged during maintenance will be 
the responsibility of the owner.

C.	 Set the used cartridge aside or load onto the hauling 
truck. 

D.	 Continue steps a through c until all cartridges have been 
removed.

Method 2:
A.	 This activity will require that maintenance personnel enter 

the vault to remove the cartridges from the under drain 
manifold and  place them under the vault opening for 
lifting (removal).  Disconnect each filter cartridge from the 
underdrain connector by rotating counterclockwise 1/4 of 
a turn.  Roll the loose cartridge, on edge, to a convenient 
spot beneath the vault access.

B.	 Unscrew the cartridge cap.

C.	 Remove the cartridge hood and float.

D.	 At location under structure access, tip the cartridge on its 
side.

E.	 Empty the cartridge onto the vault floor. Reassemble the 
empty cartridge.

F.	 Set the empty, used cartridge aside or load onto the 
hauling truck.

G.	 Continue steps a through e until all cartridges have been 
removed.
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Maintenance
Depending on the configuration of the particular system, 
maintenance personnel will be required to enter the vault to 
perform the maintenance. 

Important: If vault entry is required, OSHA rules for confined 
space entry must be followed. 

Filter cartridge replacement should occur during dry weather. 
It may be necessary to plug the filter inlet pipe if base flows is 
occurring.

Replacement cartridges can be delivered to the site or customers 
facility. Information concerning how to obtain the replacement 
cartridges is available from Contech Engineered Solutions.

Warning: In the case of a spill, the maintenance personnel 
should abort maintenance activities until the proper guidance 
is obtained. Notify the local hazard control agency and 
Contech Engineered Solutions immediately.

To conduct cartridge replacement and sediment removal 
maintenance:

1.	 If applicable, set up safety equipment to protect maintenance 
personnel and pedestrians from site hazards.

2.	 Visually inspect the external condition of the unit and take 
notes concerning defects/problems.

3.	 Open the doors (access portals) to the vault and allow the 
system to vent.

4.	 Without entering the vault, give the inside of the unit, 
including components, a general condition inspection. 

5.	 Make notes about the external and internal condition of 
the vault. Give particular attention to recording the level of 
sediment build-up on the floor of the vault, in the forebay, 
and on top of the internal components.

6.	 Using appropriate equipment offload the replacement 
cartridges (up to 150 lbs. each) and set aside.

7.	 Remove used cartridges from the vault using one of the 
following methods:

Method 1:
A.	 This activity will require that maintenance personnel enter 

the vault to remove the cartridges from the under drain 
manifold and  place them under the vault opening for 
lifting (removal).  Disconnect each filter cartridge from the 
underdrain connector by rotating counterclockwise 1/4 of 
a turn.  Roll the loose cartridge, on edge, to a convenient 
spot beneath the vault access.

	 Using appropriate hoisting equipment, attach a cable 
from the boom, crane, or tripod to the loose cartridge. 
Contact Contech Engineered Solutions for suggested 
attachment devices.

B.	 Remove the used cartridges (up to 250 lbs. each) from the 
vault.
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8.		 Remove accumulated sediment from the floor of the 
vault and from the forebay. This can most effectively be 
accomplished by use of a vacuum truck.

9. 	Once the sediments are removed, assess the condition of the 
vault and the condition of the connectors. 

10.	Using the vacuum truck boom, crane, or tripod, lower and 
install the new cartridges. Once again, take care not to 
damage connections.

11.	Close and fasten the door.

12.	Remove safety equipment.

13.	Finally, dispose of the accumulated materials in accordance 
with applicable regulations. Make arrangements to return the 
used empty cartridges to Contech Engineered Solutions.

Related Maintenance Activities - 
Performed on an as-needed basis
StormFilter units are often just one of many structures in a more 
comprehensive stormwater drainage and treatment system. 

In order for maintenance of the StormFilter to be successful, it 
is imperative that all other components be properly maintained. 
The maintenance/repair of upstream facilities should be carried 
out prior to StormFilter maintenance activities. 

In addition to considering upstream facilities, it is also important 
to correct any problems identified in the drainage area. Drainage 
area concerns may include: erosion problems, heavy oil loading, 
and discharges of inappropriate materials.

Material Disposal
The accumulated sediment found in stormwater treatment 
and conveyance systems must be handled and disposed of in 
accordance with regulatory protocols. It is possible for sediments 
to contain measurable concentrations of heavy metals and 
organic chemicals (such as pesticides and petroleum products). 
Areas with the greatest potential for high pollutant loading 
include industrial areas and heavily traveled roads. 

Sediments and water must be disposed of in accordance with 
all applicable waste disposal regulations. When scheduling 
maintenance, consideration must be made for the disposal of 
solid and liquid wastes. This typically requires coordination with 
a local landfill for solid waste disposal. For liquid waste disposal 
a number of options are available including a municipal vacuum 
truck decant facility, local waste water treatment plant or on-site 
treatment and discharge.



Inspection Report

Date:	 Personnel:	

Location:—————————————System Size:— ———————————————————————————————————

System Type: 	 Vault 	 Cast-In-Place 	 Linear Catch Basin 	 Manhole 	 Other

Sediment Thickness in Forebay:— ———————————————————————————————————————————

Sediment Depth on Vault Floor:— ———————————————————————————————————————————

Structural Damage:— ————————————————————————————————————————————————

Estimated Flow from Drainage Pipes (if available):—————————————————————————————————————

Cartridges Submerged:	 Yes   	 No 	 Depth of Standing Water:———————————————————————

StormFilter Maintenance Activities (check off if done and give description)	

	 Trash and Debris Removal:— ———————————————————————————————————————————

	 Minor Structural Repairs:—————————————————————————————————————————————

	 Drainage Area Report— —————————————————————————————————————————————

	 Excessive Oil Loading: 	 Yes 	 No 	 Source:— ———————————————————————

	 Sediment Accumulation on Pavement:	 Yes 	 No 	 Source:— ———————————————————————

	 Erosion of Landscaped Areas: 	 Yes 	 No 	 Source:— ———————————————————————

Items Needing Further Work: — ————————————————————————————————————————————

Owners should contact the local public works department and inquire about how the department disposes of their street waste 
residuals. 

Other Comments: 

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

Review the condition reports from the previous inspection visits.

 Date:



StormFilter Maintenance Report

Date:— —————————————Personnel:— ————————————————————————————————————

Location:—————————————System Size:— ———————————————————————————————————

System Type: 	 Vault 	 Cast-In-Place 	 Linear Catch Basin 	 Manhole 	 Other

List Safety Procedures and Equipment Used:———————————————————————————————————————

—————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————

System Observations
Months in Service:	

Oil in Forebay (if present):	 Yes	 No 

Sediment Depth in Forebay (if present):—————————————————————————————————————————

Sediment Depth on Vault Floor:— ———————————————————————————————————————————

Structural Damage: — ————————————————————————————————————————————————

Drainage Area Report
Excessive Oil Loading:	 Yes	 No 	 Source:— —————————————————————————

Sediment Accumulation on Pavement:	 Yes	 No	 Source: — —————————————————————————

Erosion of Landscaped Areas:	 Yes	 No	 Source:— —————————————————————————

StormFilter Cartridge Replacement Maintenance Activities
Remove Trash and Debris:	 Yes	 No 	 Details:— ——————————————————————————

Replace Cartridges:	 Yes	 No 	 Details:— ——————————————————————————

Sediment Removed:	 Yes	 No 	 Details:— ——————————————————————————

Quantity of Sediment Removed (estimate?):	

Minor Structural Repairs:	 Yes	 No	 Details:— —————————————————————————

Residuals (debris, sediment) Disposal Methods:———————————————————————————————————————

Notes:

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————
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Fire Flow Requirements

Project: Bathurst and Richmond

Project No.: 211176

Municipality: Toronto

Commercial/Office Building

GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOW

(as per the Water Supply for Public Fire Protection 1999 manual by the Fire Underwriters Survey)

STEP 1

Determine the fire flow.

Required Fire Flow (F) F = 220 x C x sqrt(A) The required fire flow in litres per minute.

Maximum Floor Area (A) = 15221 m2 Total Above Grade GFA

Coefficient (C) = 0.8 Coefficient related to the type of construction.
= 1.5 for wood frame construction (structure essentially all combustible). 

= 1.0 for ordinary construction (brick or other masonry walls, combustible floor 

= 0.8 for non-combustible construction (unprotected metal structural )

= 0.6 for fire-resistive construction (fullyprotected frame,floors, roof). 

F = 21800 L/min.

STEP 2

Determine the increase or decrease for occupancy.

0% Reduction for Low Hazard Occupancy (Dwellings).

Decrease 0 L/min.

STEP 3

Determine the decrease, if any, for automatic sprinkler protection.

50% 30% for sprinklered as per NFPA 13.

Decrease 10900 L/min. 50% for fully automatic sprinkler.

STEP 4

Determine the total increase for exposures. 0 -3m (25%), 3-10m (20%), 10-20m (15%), 20-30m (10%), 30-45m (5%)

North - 35m 10% 21

East - <3m 5% 31

South - >20m 25% 1

West - 8m 25% 1

65.0% Maximum exposure increase is 75%.

Increase 14170 L/min.

STEP 5

Determine the minimum required fire flow.

F = 25,000      L/min. Round to the nearest 1000L/min.



 10 Estate Drive

Toronto, Ontario

Canada M1H 2Z1

T 416.282.1665

F 416.282.7702

www.corix.com

Date

Customer

Job Location

Time of Test

Location of test (flow)

Location of test (residual)

Main Size (mm)

Static Pressure (psi)

Number of Outlets & 

Orifice Size

PITOT Pressure

(psi)

Flow 

(U.S. G.P.M.)

Residual Pressure

(psi)

#1 1 x 1 1/8 66 305 70

#2 1 x 1 3/4 62 716 68

#3 1 x 2 1/2 58 1275 66

#4 2 x 2 1/2 40 2117 64

#5 6654 20

Colour code Blue

Comments

Crew Member

MCAVITY M67 BRIGADIER HYD, 608 RICHMOND STREET WEST

FLOW TEST REPORT

JUNE 9TH 2021

HUSSON ENGINEERING

152-164 BATHURST STREET, TORONTO ON

9:45AM

MCAVITY M67 BRIGADIER HYD, 656 RICHMOND STREET WEST

70

PERFORMED ONE COMPLETE NFPA 291 FLOW TEST AS REQUESTED.

COLIN MACDONALD
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