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1 Introduction 

 

The purpose of this Functional Servicing Report is to document how municipal servicing can be 

provided and site grading accomplished for the proposed redevelopment of the subject property. 

The property is located in the City of Toronto on Mutual Street. 

This report identifies and presents municipal design requirements for redevelopment. This will 

include storm and sanitary drainage, water supply and grading. 

An Application to amend the Zoning By-law is to be made to the City of Toronto to permit the 

redevelopment of the subject property as a Condominium development. 

This Functional Servicing Report is in support of the proponent’s Re-Zoning application and Site 

Plan Approval. 
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2 Location 

 

The subject property is located within Part Lot 22, Lot 23 and Part Lot 24, Registered Plan 10A, City 

of Toronto, lying on the east side of Mutual Street between Dundas Street East and Shuter Street. 

The consolidated property is rectangular in shape and encompasses an area of 0.106 hectares with a 

Mutual Street frontage of 36.83 metres and with a lot depth varying from 28.93 to 30.56  metres. The 

rear of the property abuts a municipal laneway. Refer to Figure No. 1 – Site Location Plan and Figure 

No. 2 – Aerial Photograph of Site. 

 

Figure No. 1 – Site Location Plan 
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From a site inspection and a review of the boundary and topographic survey plan by exp staff it is 

seen that the redevelopment property currently comprises of seven separate low rise row building 

structures fronting onto Mutual Street (Part Lot 22, Lot 23 and Part Lot 24, Registered Plan 10A). 

Refer to Figure No. 4 – OLS Boundary Plan. At the rear of the lots and building structures are parking 

areas which are accessed from a municipal laneway. 

The existing building structures which will be demolished to consolidate the development site are 

Street Nos 59, 61, 63, 65, 67, 69 and 71. The exp inspection noted that the building structures are 

built to the common lot lines and that parking in the rear consists of granular, asphalt and concrete 

pavement surface areas. The properties are considered to be totally impervious surface as only very 

small landscaped areas exist and these areas for the most part encroach onto the existing Mutual 

Street road allowance. Refer to Figure No. 3 – Looking northeast on Mutual Street at Site.  

Mutual Street is orientated north to south. The surrounding land use has been ascertained and is as 

follows: 

West: West side of Mutual Street is the block bordered by Dundas Street East, Shuter Street 

and Dalhousie Street. Directly across Mutual Street from the development site is situated a small park 

known as the Arena Gardens Park. Within this block also are located a number of co-operative 

building structures ranging in height from 12 to 17 stories. At the southern end of Mutual Street at the 

northwest corner of the Mutual Street / Shuter Street intersection is located a 15 storey condominium 

building. 

North: North of the site lie two low rise row building structures similar to those within the 

development site and further to the north of these structures is situated the municipal laneway 

entrance off of Mutual Street. This municipal laneway runs behind the development property and 

south to Shuter Street. The two low rise structures between the laneway and 59-71 Mutual Street are 

not slated for redevelopment. A building structure and parking lot are located north of the municipal 

laneway and these properties are slated for redevelopment. An application has been made to the City 

of Toronto for the development on these lands of a 38 storey residential building. 
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East: The development property abuts a municipal laneway to the east. This laneway connects 

with Shuter Street to the south and Mutual Street to the west. It is noted that a condition of 

development approval will be that an approximate 1.58 metre width of rear property be transferred to 

the City of Toronto for lane widening. On the east side of the municipal laneway is situated the 

Hazelburn Co-op building at 178 Jarvis Street and a former surface commercial parking lot located at 

186 Jarvis Street is presently being developed into a student residence building for Ryerson College. 

South:  To the south lie a number of two storey row houses that are similar to those on the 

subject property. A number of these buildings have been converted into office use and at the 

northeast corner of Mutual Street and Shuter Street is situated a 4 storey residential apartment 

building.  
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Figure No. 2 – Aerial Photograph of Site 
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Figure No. 3 – Street View of Site  

(Looking northeast on Mutual Street at Site) 
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Text Box
      Figure No. 4 - OLS Boundary Plan - Part Lot 22, Lot 23, Part Lot 24
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3. Development Concept 

 
The development proposal is to demolish the seven existing row townhouse structures fronting 

Mutual Street (59-71 Mutual Street) within the development area and to consolidate these 

existing lots into one parcel for redevelopment. The redevelopment of the property calls for the 

construction of a 5 storey podium fully encompassing the site and a 27 storey residential tower 

above the podium. The height of the combined 32 storey structure, including a mechanical 

penthouse, will be 99.8 metres. The total proposed residential Gross Floor Area for the 

development is 17,524 square metres.  

The development will include a three level underground parking garage structure which will 

occupy the complete footprint of the property.  Vehicular entry into the garage will be by way of an 

existing municipal laneway located at the rear of the property. This laneway can be accessed 

both from Mutual Street and Shuter Street. There will be no direct vehicular access off of Mutual 

Street.  

The development is to have 275 residential units, comprising of 3 Studio apartments, 172 one 

bedroom apartments, 72 two bedroom apartments and 28 three bedroom apartments.  The 

podium roof will have an outdoor amenity area and landscaping elements and residential tower 

will include a Green Roof. 

The building structure will front directly onto the Mutual Street boulevard with a setback ranging 

from 0.83 metres to a maximum of 1.82 metres at the main entrance into the building lobby. The 

Mutual Street east boulevard which fronts the development consists of a municipal concrete 

sidewalk. As such the development concept is urban with the main lobby, the internal amenity 

and the bike storage areas located on the ground floor having direct entry from the Mutual Street 

concrete sidewalk.  Refer to Figure No. 5 – Development Concept.  

  



thompsonm
Text Box
FIGURE No. 5 - Development Concept
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4. Site Grading and Drainage 

 
The subject property falls from the west (Mutual Street road allowance) to the east (the rear 

municipal laneway). The rear laneway elevation (87.59 metres at the municipal catchbasin 

located in the centre of the laneway behind the proposed garage entrance) is approximately 0.61 

metre lower than the corresponding Mutual Street boulevard fronting the development (88.20 

metres at the streetline). The north property line is shared with an existing two storey residential 

building which has been converted to commercial use and similarly the south property line is 

shared with an existing two storey residential apartment building.  

The elevation variance along the Mutual Street frontage between the north and south property 

lines is negligible, being essentially flat, with the southwest corner of the property at the boulevard 

having an elevation of 88.20 metres and the northwest corner at the boulevard having an 

elevation 88.14 m. This is similarly along the rear laneway with the elevations at the southeast 

and northeast corners of the property being 87.83 metres and 87.73 metres respectively. 

The site grading in the front of development will match the Mutual Street streetline perimeter 

elevations. The front elevation of the building is almost coincident with the Mutual Street streetline 

with a 0.83 metre setback and a deeper 1.80 metre setback is proposed at the main building 

entrance into the lobby. A proposed ground floor bicycle storage area and ground floor amenity 

area will have direct entry from the Mutual Street boulevard. Any major storm flow from the front 

of the property will flow by overland flow onto the Mutual Street road allowance. There are no 

aboveground driveways being proposed for this development. The entrance to the underground 

parking garage will be off the rear municipal laneway and located under the podium structure. 

A land transfer to the City of Toronto will be completed to widen the rear municipal laneway by 

approximately 1.8 metres. The rear east elevation of the building will be coincident with the 

municipal laneway with no setback upon the completion of the land transfer. There is a 300mm 

municipal storm sewer within the laneway providing drainage and this 300mm storm sewer 

discharges into a storm manhole located on Mutual Street at the laneway entrance.  
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The proposed grading at the rear of the building will include the west side of the municipal 

driveway being built up with asphalt padding, upon approval from the City at the detailed design 

stage. This will direct storm flows away from the building to the existing storm catchbasins located 

within the municipal laneway. This will prevent any storm water from reaching the ground floor, 

the unloading dock area and the garage entrance into the underground parking lot.  

The Finished Floor Elevation for the ground floor fronting onto Mutual Street is being proposed to 

be set at 88.20m. The ground floor, the unloading dock area and the garage entrance off of the 

municipal laneway at the rear of the development is proposed to be set at 88.75m as the 

municipal laneway is lower than the Mutual Street boulevard. The grade differential is proposed to 

be accomplished through the use of risers internal and within the mid-section of the building.  

The existing concrete sidewalk along the Mutual Street frontage currently is in poor repair. It is 

anticipated that the City will require the removal of all the existing concrete curb and sidewalk in 

poor repair and cut out during the decommissioning of the services along Mutual Street. The new 

concrete curb and sidewalk and boulevard landscaping elements will be constructed to City of 

Toronto standards with a 2 percent cross fall from the curb line to the municipal street line. The 

proposed area grading for the development is presented on the Site Servicing and Grading Plan 

contained in Appendix 5. 

 

 

 

 

 

 

 

 

 



The Sher Corporation 
59-71 Mutual Street Condominium 

BRM00605384-A 
December 03, 2015 

 

12 
 

5. Water Servicing 

 

From the City of Toronto as-built record it has been ascertained that there is an existing municipal 

150mm diameter ductile iron watermain located on the west side of Mutual Street located under 

the composite road pavement structure and which is continuous along the full frontage of the 

subject property. This watermain is relatively new having been installed in 2009. This new 150mm 

ductile iron watermain replaces a 150mm watermain which lies under the Mutual Street west 

boulevard and which has been decommissioned and abandoned. Refer to Appendix 1 – Existing 

Watermain (Drawing U4039-002) which details the new Mutual Street watermain.  

The Mutual Street 150mm watermain is fed from the City of Toronto municipal water supply 

distribution network through a connection into a 150mm watermain located on Dundas Street 

East to the north and a 150mm watermain located on Shuter Street to the south.   

The existing residential building structures located within the redevelopment area are serviced 

from the new 150mm diameter ductile iron watermain on Mutual Street. These existing water 

service connections, which are all small diameter domestic services, will need to be 

decommissioned prior to the demolition of the building structures within the property. 

The Mutual Street 150mm watermain can serve as a water supply for the development upon 

connection approval from the City of Toronto.  It is proposed to connect into the Mutual Street  

150mm watermain at approximately mid-point along the development frontage to match the 

development’s proposed mechanical room located on the Garage P1 level.  Refer to Appendix 5 

– Site Servicing and Grading Plan. On the Site Servicing and Grading Plan the proposed water 

services entry locations are shown and a cross section of the proposed service connections 

through the proposed point of entry has been completed to validate that there are no crossing 

conflicts. The cross sections have be completed based on the City of Toronto as-built record.  
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The proposed building structure, as noted in the Development Concept Section, is going to 

consist of a 27 storey tower with a mechanical penthouse on top of a 5 storey podium. The 

overall height of the building structure will be 99.8 metres measured to the top of the mechanical 

penthouse.  

For fire protection of tall building structures, the Building Code stipulates that buildings over 84 

metres in height must have a redundancy in the delivery of water supply for fire protection.  To 

comply, two separate 150mm diameter fire service connections are proposed to be installed from 

the 150mm ductile iron watermain on Mutual Street. One of these will consist of a combined fire 

and a 100mm diameter domestic service water connection in accordance with City of Toronto 

Standard T-1104.02-3. 

There are two (2) existing fire hydrants available for fire protection in close proximity to the 

development. The first is situated within the west boulevard of Mutual Street northwest of the 

development frontage boulevard and this hydrant is situated within 45 metres of the 

development’s Siamese connection. This hydrant is noted on the Site Servicing and Grading Plan 

in Appendix 7. The second fire hydrant is located within the west boulevard of Mutual Street north 

of just north of Shuter Street.   

The fire and domestic water service connections are to be constructed in accordance with the 

current City of Toronto Design Criteria for Sewers and Watermains.  

The Water Demand on the municipal system for the development is tabulated below;   

Building Fire Protection - Water Demand  
 
The Fire Protection Demand for the building structure has been calculated using the Fire 

Underwriters Survey (FUS) criteria for residential buildings.  The proposed Gross Floor Area of 

each of the largest floors within the 5 storey podium is 948 square metres and the proposed 

Gross Floor Area of each level of the residential tower is 571 square metres taken from the 

current architectural Site Statistics summary.   

 
The building will be fire resistant with internal vertical openings and any exterior vertical 

communications being properly protected (one hour rating). As such the area of the largest floor 

plate plus 25% of each of the two immediately adjoining floor plates is to be used in calculating 

FUS total Gross Floor Area (GFA).  The calculation of FUS Total GFA is as follows; 
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Building 
Component 

Largest Floor 
GFA 

(m2) 

25% of Upper 
Adjoining Floor GFA 

(m2) 

25% of lower 
Adjoining Floor GFA 

(m2) 

FUS Total 
Gross Floor 

Area 

(m2) 

Podium 948 237 237 1422 

Tower 571 143 143 857 

 

The podium FUS Total GFA is thus the governing criteria in calculating the building‘s Fire 

Protection Demand.  

 

The FUS formula for estimating fire flow is F = 220 C √A where; F = required fire flow (litres / 

min), C = construction type = 0.6 (fire resistant construction reinforced concrete), A = Total Gross 

Floor Area (m2). This calculation results in a required fire flow demand for the 59-71 Mutual 

Street development of F = 4,977 litres / min.  

 

As the building structure is to be constructed with reinforced concrete it can be considered to be 

non-combustible and F can be reduced by 25% to 3,732 litres / min. 

 

The building is anticipated to have an automatic sprinkler system. With a sprinkler system 

included a reduction of 50% in the fire flow requirement can be factored in. This gives an 

estimated fire flow demand of 1,866 litres / min (31.1 litres / second) for the building.  

 

For adjacent building structures located within proximity of 45 metres of a new building a 

surcharge to the fire flow demand must be applied. This adjustment is based on distance of 

separation on all four sides of the new building.  In the case of 59-71 Mutual Street the 

surcharges are as follows; north face (<3m) 25% surcharge; south face (<3m) 25% surcharge; 

west face (10.1 to 20m) 15% surcharge; east face (>45m) no surcharge. The total required 

surcharge is 65%. This results in an adjusted fire flow demand of 3,078 litres / min.  
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A Hydrant Flow test was conducted on the fire hydrant located within the west boulevard of 

Mutual Street across development site. The Flow test was done by Corix Water Services and was 

completed on November 16, 2015 and the results are provided in Appendix 2 – Mutual Street 

Hydrant Flow Test. The static pressure was found to be 469 Kilopascals (68 psi). The recorded 

flow from the hydrant (2x65mm outlets open) was 6,942 litres / min (1,834 USgpm) at a residual 

pressure of 324 Kilopascals (47 psi). The Mutual Street 150mm watermain will provide the level 

of fire protection necessary (6,942 litres / min > 3,078 litres / min) with a line pressure above 138 

Kilopascals (20 psi).  

Further the existing 150mm watermain on Mutual Street, with the availability of multiple fire 

hydrants and the water supply being connected into the municipal water supply distribution 

network on Dundas Street East and Shuter Street, will provide sustained fire protection.  

 

The proposed fire service connection into the development from the 150mm watermain located 

on Mutual Street will be a 150mm diameter service connection, so as to utilize the full capacity of 

the municipal supply to provide fire protection flow to the development. The Building Code 

requires the installation of two separate fire service connections to provide redundancy for 

buildings over the height threshold of 84 metres. The 59-71 Mutual Street development height is 

99.8 metres to the roof of the mechanical penthouse and so as to meet the Building Code 

requirement two independent 150mm water services will be installed. An isolation valve on the 

Mutual Street 150mm watermain is being proposed between the two water service connections, 

dependent on Toronto Water approval.  

 

A Double Check Valve and Detector assembly will be installed on the fire service line within the 

mechanical room. A Double Check Valve assembly for backflow prevention and a Bulk Water 

Meter will be installed on the domestic water service within the mechanical room. For the location 

and configuration of the water service connections refer Appendix 5 – Site Servicing and Grading 

Plan. 
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Domestic Water Demand  

The population equivalents are based on type of housing (condominium units) taken from the City 

of Toronto Design Criteria for Sewers and Watermains, current edition. Based on the proposed 

unit count for the residential development and the anticipated population, the Daily Domestic 

Water Demand based on a per capita demand of 191 litres / capita / day (0.0022 litres / sec) is as 

follows; 

Unit Type Units 
Unit 

Population 
Population 

Per Capita 
Demand 

 (litres/sec) 

Flow 

litres/sec 

Studio  3 1.4 5 0.0022 0.011 

One Bedroom  172 1.4 241 0.0022 0.530 

One Bedroom 
plus den 

0 1.4 0 0.0022 0.000 

Two Bedroom 72 2.1 152 0.0022 0.334 

Two Bedroom 
plus den 

0 2.1 0 0.0022 0.000 

Three Bedroom  28 3.1 87 0.0022 0.191 

Three Bedroom 
plus den 

0 3.1 0 0.0022 0.000 

Total 275  485  1.066 

 

With the required City of Toronto peaking factor for apartments being 2.50, the anticipated peak 

hour Domestic Water Demand would be 2.67 litres / sec.  The proposed domestic water service 

connection into the development will be a 100mm diameter service connection. 
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6 Sanitary Servicing 

Existing Mutual Street Sanitary Sewer and Available Capacity  
 

From the City of Toronto as-built record it is seen that there is an existing municipal 450mm 

diameter sanitary (combined) sewer running under the Mutual Street pavement structure 

available to service the 59-71 Mutual Street residential development. This sewer is continuous 

along the full frontage of the subject property. Refer to Appendix 3 – Existing Mutual Street 

sanitary sewer plan and profile (Drawing S-400).  

This 450mm diameter sanitary (combined) sewer is reinforced concrete pipe and has been 

installed at a slope of 0.71% and is at an approximate depth of 3.4 metres along the frontage of 

the property. Based on the as-built plan and profile information on Drawing S-400, this sewer 

would have an approximate full flow capacity of 249 litres / second at a velocity of 1.51 metres / 

second.   

In 1961 the City of Toronto separated the 450mm combined sewer on Mutual Street between 

Shuter Street and Dundas Street East by constructing a storm sewer system to capture storm 

flows emanating from the Mutual Street road allowance. The Mutual Street storm sewer system 

now conveys the captured storm flow northwards where they are discharged into a 1.45 metre x 

1.10 metre concrete trunk storm sewer. The sanitary (combined) sewer system on Mutual Street 

no longer receives storm flows. This was validated by site inspection, where it was seen that the 

west side of Mutual Street consists parkland and new development and the east side consists of 

parking lot surface areas and low rise row houses with roof leaders discharging to the surface. 

The existing sanitary sewer system on Mutual Street drains in the opposite direction to that of the 

storm sewer system. The sanitary sewer system drains south to Shuter Street where it connects 

into a 525mm sanitary (combined) sewer which then continues to the east and discharges into a 

1.10 metre x 1.55 metre egg shape brick sanitary (combined) trunk sewer on Jarvis Street.  

The City of Toronto Dorsch Network Model data for the Mutual Street sanitary (combined) sewer 

was provided by Toronto Water and is presented in Appendix 3 – Mutual Street and Shuter Street 

sanitary (combined) sewers – Dorsch Model. The 450mm sanitary sewer that will service the 

development is referenced as pipe 3702 and the pipes conveying flows on Shuter Street to the 

Jarvis Street trunk sewer are referenced as pipes 3705 and 3706. 
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The Dorsch Network Model analysis for combined sewers is based on the combined conveyance 

of the peak dry weather sanitary flow (QDLM) and the runoff from the two year storm event (DQ). 

It is seen that the for the 450mm sanitary sewer (pipe 3702) the available capacity used in the 

model is 225 litres / second, based on a pipe slope of 0.62%, which is slightly lower that the 249 

litres / second noted above from the as-built record. The maximum flow rate within the 450mm 

has been established through the modeling as 197 litres / second (QLM) based on tributary 

areas, which leaves a free capacity of 28 litres / second (CAP). As noted above, the two year 

storm event (DQ) is now being captured by the Mutual Street storm sewer system, which results 

in more available capacity for the conveyance of sanitary flows.  

Peak Sanitary Discharge Calculation  

The estimated sanitary discharge for the development is tabulated below. The population 

equivalents are based on type of housing (condominium units) taken from the City of Toronto 

Design Criteria for Sewers and Watermains, current edition. The average waste water flow rate 

has been taken conservatively as 450 litres / capita / day for new development;   

Unit Type Units 
Unit 

Population 
Population 

Average 
Wastewater Flow 

(litres/sec) 

Flow 

Litres/sec 

Studio/Bachelor  3 1.4 5 0.0052 0.026 

One Bedroom  172 1.4 241 0.0052 1.253 

One Bedroom 
plus den 

0 1.4 0 0.0052 0.000 

Two Bedroom 72 2.1 152 0.0052 0.790 

Two Bedroom 
plus den 

0 2.1 0 0.0052 0.000 

Three Bedroom  28 3.1 87 0.0052 0.452 

Three Bedroom 
plus den 

0 3.1 0 0.0052 0.000 

Total 275  485  2.521 
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It is noted that no commercial space is being proposed within this development. In calculating the 

peak sanitary discharge rate from the development no infiltration allowance for extraneous flows 

has been included as all sanitary drains are located fully within the underground parking garage 

and the development fully encompasses the property.  Based on the City of Toronto use of the 

Harmon Peaking Factor the anticipated peak sanitary flow from the development is as follows; 

 

• Harmon Peaking factor is 1 + (14 / (4 + (485 / 1000) **0.5) = 3.98. 

• The anticipated maximum domestic discharge based on the above calculated 

development population is 10.03 litres / sec. 

Similarly the estimated waste water discharge from the existing row townhouses within the 

development site that are to be demolished are tabulated below. The population equivalents are 

based on type of housing and taken from the City of Toronto Design Criteria for Sewers and 

Watermains, current edition. The average waste water flow rate has been taken conservatively as 

450 litres / capita / day;   

Existing Unit 
Type 

Existing 
Units 

Unit 
Population 

Population 

Average 
Wastewater Flow 

(litres/sec) 

Flow 

Litres/sec 

Single Family  0 3.5 0 0.0052 0.00 

Semi-Detached  0 2.7 0 0.0052 0.00 

Townhouse 7 2.7 19 0.0052 0.099 

Duplex 0 2.3 0 0.0052 0 

Triplex 0 3.7 0 0.0052 0.00 

Total   19  0.099 

 

• Harmon Peaking factor for the existing condition is 1 + (14 / (4 + (19 / 1000) **0.5) = 4.38. 

• The infiltration allowance would be 0.26 litre / second / hectare over 0.106 hectares with 

would result in an extraneous flow of 0.028 litres / second. 

• The anticipated maximum domestic discharge based on the above calculated 

development population and the above noted extraneous flow is 0.46 litres / sec. 
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The proposed development will result in an increase to the overall sanitary sewage flow 

generated from the subject property in the order of 9.57 litres / second (10.03 litres / second 

minus 0.46 litres / second). 

Referencing the Dorsch Modeling data provided by the City of Toronto in Appendix 3 – Mutual 

Street and Shuter Street sanitary (combined) sewers – Dorsch Model, it is seen for pipes 3702 

(which is the 450mm diameter pipe that services the 59-71 Mutual Street development), 3705 and 

3706, that sufficient capacity exists to accommodate the 9.57 litres / second. The available 

capacities (CAP) are 28, 52 and 134 litres / second respectively. 

The sanitary service connection proposed to service the 59-71 Mutual Street Condominium 

development is a 250mm diameter service connection.  At the time of the design of the sanitary 

drain pipes within the building the mechanical consultant will validate the 250mm diameter 

selection.  The sanitary service connection is to be constructed in accordance with City of Toronto 

design standards will satisfy the following parameters: 

• Sanitary service connection is not to convey flows from building foundation drains and 

roof leaders; 

• Minimum velocity in the service connection is to be 0.60 metres / second and the service 

connection is to have a minimum slope of 2%. 

As the proposed 250mm sanitary service connection for the 59-71 Mutual Street development will 

be connected to a sanitary (combined) sewer, a backflow preventer on the sanitary service 

connection will be necessary. The backflow preventer will be situated within the mechanical room. 

The 250mm diameter sanitary service connection has also been designed to enter the 

mechanical room (located at the Mutual Street common property line) at an elevation of 1.0 metre 

above the obvert of the 450mm sanitary sewer on Mutual Street. 

As the underground levels of the development are co-incident with the common Mutual Street 

property line there is no opportunity to install a sanitary inspection manhole within the property. 

To compensate a Barrett Cleanout is proposed to be installed on the sanitary service within the 

mechanical room to access the pipe. The requirement for a backflow preventer and a Barrett 

Cleanout have been noted on the Site Servicing and Grading Plan contained in Appendix 5.  
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7. Storm Servicing 

 
From the City of Toronto as-built record it is seen that there is an existing municipal 375mm 

diameter storm sewer running under the Mutual Street pavement structure available to service 

the 59-71 Mutual Street residential development. This storm sewer is continuous along the full 

frontage of the subject property. Refer to Appendix 4 – Existing Mutual Street storm sewer plan 

and profile.  

This 375mm diameter storm sewer is a concrete encased concrete pipe and has been installed at 

a slope of 0.52% and is at an approximate depth of 1.20 metres along the frontage of the 

property. Based on the as-built plan and profile information, this sewer would have an 

approximate full flow capacity of 130 litres / second at a velocity of 1.13 metres / second.   

The existing storm sewer system on Mutual Street was built in 1961, as previously noted, when 

the City of Toronto separated the 450mm combined sewer on Mutual Street between Shuter 

Street and Dundas Street East. The Mutual Street storm sewer system conveys captured storm 

flow northwards into a 1.45 metre x 1.10 metre concrete trunk storm sewer located on Dundas 

Street East.  

The City of Toronto Dorsch Network Model data for the Mutual Street storm sewer was provided 

by Toronto Water and is presented in Appendix 4 – Mutual Street storm sewers – Dorsch Model. 

The 375mm storm sewer that will service the development is referenced as pipe 7172 and is the 

upstream pipe in the system.  The downstream pipes are 450mm in diameter and are referenced 

as pipes 7173 and 7174. 

The Dorsch Network Model analysis for storm sewers is based on the conveyance of tributary 

runoff from the two year storm event (DQ) which is the requirement for storm sewer design in the 

City of Toronto for local roads. As the contributing tributary area for the 375mm storm pipe has 

been assigned to the downstream pipe (pipe 7173) in the modeling, the DQ for the 375mm storm 

sewer (pipe 7172) has been set as zero. This is not the actual condition as there are a number of 

road catchbasins connected into the 375mm storm sewer.  
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Thus the two year storm event being captured and conveyed by the 375mm diameter storm 

sewer, which will service the 59-71 Mutual Street development, has been taken as 83 litres / 

second, which is the maximum storm runoff calculated for the downstream 450mm storm sewer 

(pipe 7173). With the 375mm storm sewer having an approximate full flow capacity of 130 litres / 

second, there is a spare capacity of 47 litres / second. 

In the accompanying Stormwater Management Report for the 59-71 Mutual Street development 

the existing two year storm event from the property is calculated as 24 litres / second, which is a 

component of the above noted 83 litres / second. With the development having stormwater 

management on site to provide quantity control storage to meet the requirements of the City of 

Toronto’s Wet Weather Flow Management Guidelines, the allowable release rate from the 

property is reduced to 13 litres / second. This provides the storm sewer system on Mutual Street 

with additional spare capacity to convey the two year storm event. 

As noted above, the storm sewer system on Mutual Street has a shallow depth of cover and the 

construction of a cistern within the property to function as a gravity system with an orifice pipe or 

plate is not obtainable. It is being proposed to have a storage cistern located at the elevation of 

the P1 garage level and to pump captured storm water at a rate no greater than 13 litres / second 

to the storm service connection. Refer to Appendix 5 – Site Servicing and Grading Plan detailing 

the proposed storm service entry location and cross section. The lateral storm service connection 

is proposed to be a 150mm diameter pipe.  

The proposed storm connection from the development would be constructed in accordance with 

the requirements of the current edition of the City of Toronto Design Criteria for Sewer and 

Watermains Manual.  
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8 Stormwater Management 

 

The Stomwater Management design for the development will be in accordance with the 

requirements of the current edition of the City of Toronto Wet Weather Flow Management 

Guidelines. The accompanying Stormwater Management Report for the 59-71 Mutual Street 

development completed by exp Services Inc. and dated December 3, 2015, is to be referenced. 

The Stormwater Management Plan for the development will adhere to the following City of 

Toronto requirements: 

• The allowable release rate into the municipal storm sewer system from the development 

must not exceed the 2 year runoff rate from the site under pre-development conditions, or 

the existing capacity of the receiving storm sewer, whichever is less; 

• When the percentage imperviousness of a development site under pre-development 

condition is higher than 50% (regardless of what the post-development condition is), the 

maximum value of C (Runoff Coefficient) used in calculating the pre-development peak 

runoff rate is limited to 0.50; 

• Retention of storm water on site, up to the 5mm Storm event, must be provided through 

infiltration, evapo-transpiration and rainwater reuse to achieve a Water Balance. 

Consultation with City of Toronto will be undertaken at the detailed engineering design 

and approval stage regarding the provision of a water balance up to the 5mm Storm 

event; 

• Meeting the water quality target of 80% removal of Total Suspended Solids (TSS) on an 

annual loading basis; 

• Meeting the requirements of erosion control; 

• Designing the storm service connection to convey a minimum 2 year design storm 

frequency based on City of Toronto Intensity-Duration-Frequency (IDF) curves and a 10-

minute inlet time (or initial time of concentration). 
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To meet the requirements of the City of Toronto Wet Weather Flow Management Guidelines for 

quantity control it is proposed to construct a Stormwater Management cistern within the 

underground parking garage of this development. Refer to Appendix 5 – Site Servicing and 

Grading Plan detailing the proposed cistern location and cross section. As previously noted in this 

Report, the storm sewer system on Mutual Street has a shallow depth of cover which will 

necessitate the pumping of captured storm water from the cistern, as the cistern will be located at 

a lower elevation than that of the storm service connection. The pump rate will not exceed the 

allowable 13 litres / second as calculated in the accompanying Stormwater Management Report. 

The cistern will have an adequate capacity to provide the necessary storm water storage on site 

to satisfy the requirements of the City of Toronto Wet Weather Flow Management Guidelines. All 

storm drains within the development draining the roof and podium will be connected into the 

SWM cistern.  

A large Green Roof is also proposed for this development. The Green Roof will substantively 

enhance the ability of the Stormwater Management Plan to meet the requirements of the City of 

Toronto Wet Weather Flow Management Guidelines and storm water within the cistern will be 

available for water reuse for landscape irrigation within the development. 
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9. Utilities 

The proposed residential development is located within a serviced area of the City of Toronto with 

Gas, Hydro and Bell infrastructure existing within the adjacent Mutual Street municipal road 

allowance. 

The existing utilities presently entering the property will need to be located and decommissioned 

prior to construction commencing.   

During the detailed engineering design stage, consultation with each of the utilities will be 

necessary to provide the utilities with specific load requirements for the development and 

proposed service entry locations.  This will allow each utility to assess if any upgrading of their 

distribution system in the area is required.   
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10. Conclusions 

 
Grading and Drainage 

Grading of the proposed development can be accomplished satisfactorily. The property 

topography falls primarily from west to east from the Mutual Street road allowance to the rear 

municipal laneway. The grade differential between the front and rear of the building elevations will 

be accomplished by stairs located within the interior of the building. Proposed perimeter 

elevations for the development will match the existing elevations along Mutual Street, the existing 

municipal laneway and the adjacent private lots.   

Water Servicing 

The provision of domestic and fire protection water supply to the proposed development can be 

accomplished satisfactorily. It is proposed that the development be serviced from the existing 

150mm diameter watermain located on the west side of Mutual Street. There will be two fire 

service connections to provide redundancy. The fire and domestic water services will enter into 

the upper level of the parking garage into a mechanical room to be located adjacent to the Mutual 

Street frontage. Double check valves will be installed on the services for backflow prevention. 

Sanitary Servicing 

Sanitary servicing for the proposed development can be accomplished satisfactorily. It is 

proposed that the development be serviced by the existing 450mm diameter sanitary sewer 

located on west side of Mutual Street.  The sanitary service connection would enter into the upper 

level of the parking garage into a mechanical room to be located adjacent to the Mutual Street 

frontage. The sanitary service will be installed with a backflow preventer and a Barrett cleanout. 

Storm Servicing 

The provision of a storm service connection for the proposed development can be accomplished 

satisfactorily. It is proposed that the development be serviced by the existing 375mm diameter 

storm sewer located on the east side of Mutual Street. The storm service connection would enter 

into the upper level of the parking garage into a mechanical room to be located adjacent to the 

Mutual Street frontage. 
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Storm Water Management 

All storm flows from within the development will be captured by area drains and will be conveyed 

to a stormwater management cistern located in the underground garage. The cistern will be 

constructed with an adequate capacity to detain stormwater and to discharge at the allowable 

rate into the 375mm storm sewer located within the Mutual Street road allowance. Quality Control 

will be provided within the development by both Green Roof and soft landscaping elements. A 

Water Balance will be achieved by way of evaporation, evapo-transpiration and water re-use for 

irrigation. The stormwater management design will meet the requirements of the City of Toronto 

Wet Weather Flow Management Guidelines. 

Utilities 

The development is located within a serviced area of the City of Toronto with Gas, Hydro and Bell 

infrastructure existing within the adjacent Mutual Street municipal road allowance. During the 

detailed engineering design stage, consultation with each of the utilities will be necessary to 

ascertain if any upgrading of utility distribution systems in the area will necessary.   

 

exp Services Inc. 

 

  

Per: Murray Thompson, P. Eng.   Bey Husika, P. Eng. 

 Project Manager    Senior Associate, ICI Lead 

 Infrastructure Division    Infrastructure Division 
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APPENDIX 1 

Existing Mutual Street Watermain 
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APPENDIX 2 

Mutual Street Hydrant Flow Test 
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APPENDIX 3 

Existing Mutual Street Sanitary Sewer and Dorsch Model Data 
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TORONTO SEWER SYSTEM STUDY AREA 7 

JARVIS STREET TRUNK  

   

  209  EGG                 1.07/1.52  INFLOW   205   208         OUTFLOW   210         B.NO. 428800                EXIST. COMB.    209 

        YU  84.542  YL  82.073   QF  4762   DQ     250   QDLM   65  VNIGHT0.93   DUC  -0.70   DLC   0.40    QLM    2330   CAP    2432 

        SU  88.971  SL  87.447   AF 1.261   DQD    1.7   HDLM 0.15  HNIGHT0.05   DUS  -3.61   DLS  -3.46    RAIN   7MS2   QLM/QF 0.49 

              

RES    137  A     1.15   VF  3.78   GAMMA 0.75   VDLM 1.59  VNORM 0.0    HUM   0.82   HLM   1.92    QRQLM  2177   DY     2.47 

        IW     0.0  L    199.6   S 1/  81   N   0.0130   SCOD  15   DWB   0.03   YUM  85.36   YLM  83.99    VLM    2.21   DH    -1.10 

 

  210  EGG                 1.07/1.52  INFLOW   209  3707  3721   OUTFLOW   211         B.NO. 428800                EXIST. COMB.    210 

        YU  82.073  YL  81.988   QF  4822   DQ       0   QDLM   97  VNIGHT1.03   DUC   0.25   DLC   0.30    QLM    3129   CAP    1693 

        SU  87.447  SL  87.447   AF 1.261   DQD    0.0   HDLM 0.18  HNIGHT0.06   DUS  -3.60   DLS  -3.64    RAIN   7MS2   QLM/QF 0.65 

              

RES    137  A     0.0    VF  3.82   GAMMA 0.75   VDLM 1.78  VNORM 0.0    HUM   1.77   HLM   1.82    QRQLM  2956   DY     0.08 

        IW     0.0  L      6.7   S 1/  79   N   0.0130   SCOD  15   DWB   0.03   YUM  83.84   YLM  83.81    VLM    3.01   DH    -0.05 

 

 3701  CIRCULAR       0.38/0.38  INFLOW  3700               OUTFLOW  3702         B.NO. 554100                               3701 

        YU  85.161  YL  84.620   QF   188   DQ     149   QDLM    0  VNIGHT0.26   DUC  -0.28   DLC  -0.12    QLM     146   CAP      42 

        SU  88.605  SL  88.190   AF 0.113   DQD    0.5   HDLM 0.01  HNIGHT0.00   DUS  -3.34   DLS  -3.31    RAIN   7MS2   QLM/QF 0.78 

 

        RES     82  A     0.50   VF  1.66   GAMMA 1.00   VDLM 0.39  VNORM 0.0    HUM   0.10   HLM   0.26    QRQLM   146   DY     0.54 

        IW     0.0  L     50.2   S 1/  93   N   0.0130   SCOD 101   DWB   0.0    YUM  85.26   YLM  84.88    VLM    1.78   DH    -0.160000000 

 

 3702  CIRCULAR       0.45/0.45  INFLOW  3701               OUTFLOW  3705        B.NO. 129                   EXIST. COMB.   3702 

        YU  84.600  YL  83.850   QF   225   DQ      68   QDLM    1  VNIGHT0.22   DUC  -0.18   DLC   0.02    QLM     197   CAP      28 

        SU  88.190  SL  88.610   AF 0.159   DQD    0.2   HDLM 0.02  HNIGHT0.00   DUS  -3.32   DLS  -4.29    RAIN   7MS2   QLM/QF 0.88 

 

        RES     82  A     0.23   VF  1.42   GAMMA 1.00   VDLM 0.34  VNORM 0.0    HUM   0.27   HLM   0.47    QRQLM   196   DY     0.75 

        IW     0.0  L    120.0   S 1/ 160   N   0.0130   SCOD 101   DWB   0.00   YUM  84.87   YLM  84.32    VLM    1.40   DH    -0.19 
                                                                                                                               

 3705  CIRCULAR      0.53/0.53  INFLOW  3703  3702      OUTFLOW  3706         B.NO. 554100                               3705 

        YU  83.850  YL  83.796   QF   245   DQ       0   QDLM    1  VNIGHT0.17   DUC  -0.06   DLC  -0.03    QLM     193   CAP      52 

        SU  88.610  SL  88.610   AF 0.220   DQD    0.0   HDLM 0.02  HNIGHT0.00   DUS  -4.29   DLS  -4.31    RAIN   7MS2   QLM/QF 0.79 

 

        RES     82  A     0.0    VF  1.11   GAMMA 1.00   VDLM 0.27  VNORM 0.0    HUM   0.47   HLM   0.50    QRQLM   192   DY     0.05 

        IW     0.0  L     17.4   S 1/ 322   N   0.0130   SCOD 101   DWB   0.0    YUM  84.32   YLM  84.30    VLM    1.19   DH    -0.03 
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 3704  CIRCULAR  0.30/0.30  INFLOW                     OUTFLOW  3703         B.NO. 712800                EXIST. COMB.   3704 

        YU  84.299  YL  83.887   QF    85   DQ      46   QDLM    0  VNIGHT0.19   DUC  -0.25   DLC   0.14    QLM      44   CAP      41 

        SU  88.871  SL  88.474   AF 0.071   DQD    0.1   HDLM 0.01  HNIGHT0.00   DUS  -4.52   DLS  -4.15    RAIN   7MS2   QLM/QF 0.52 

 

        RES     45  A     0.28   VF  1.20   GAMMA 0.57   VDLM 0.26  VNORM 0.0    HUM   0.05   HLM   0.44    QRQLM    44   DY     0.41 

        IW     0.0  L     53.3   S 1/ 129   N   0.0130   SCOD  15   DWB   0.00   YUM  84.35   YLM  84.33    VLM    0.97   DH    -0.39 

       

 3703  CIRCULAR  0.30/0.30  INFLOW  3704               OUTFLOW  3705         B.NO. 712800                EXIST. COMB.   3705 

        YU  83.887  YL  83.796   QF    71   DQ       0   QDLM    0  VNIGHT0.16   DUC   0.14   DLC   0.22    QLM      41   CAP      30 

        SU  88.474  SL  88.610   AF 0.071   DQD    0.0   HDLM 0.01  HNIGHT0.00   DUS  -4.15   DLS  -4.30    RAIN   7MS2   QLM/QF 0.5 

 

        RES     45  A     0.0    VF  1.01   GAMMA 0.57   VDLM 0.22  VNORM 0.0    HUM   0.44   HLM   0.52    QRQLM    41   DY     0.09 

        IW     0.0  L     16.8   S 1/ 185   N   0.0130   SCOD  15   DWB   0.0    YUM  84.33   YLM  84.31    VLM    0.98   DH    -0.07 

 

 3706  CIRCULAR  0.52/0.52  INFLOW  3705              OUTFLOW  210       B.NO. 712900                               3706 

       YU  83.670  YL  82.950   QF   419   DQ      99   QDLM    1  VNIGHT0.30   DUC   0.10   DLC   0.65    QLM     285   CAP     134 

       SU  88.610  SL  87.600   AF 0.216   DQD    0.2   HDLM 0.02  HNIGHT0.00   DUS  -4.32   DLS  -3.48    RAIN   7MS2   QLM/QF 0.68 

 

       RES     45  A     0.35   VF  1.94   GAMMA 1.00   VDLM 0.45  VNORM 0.0    HUM   0.62   HLM   1.17    QRQLM   284   DY     0.72 

       IW     0.0  L     75.4   S 1/ 105   N   0.0130   SCOD  15   DWB   0.0    YUM  84.29   YLM  84.12    VLM    1.95   DH    -0.55 

 

3707  CIRCULAR  0.52/0.52  INFLOW  3706               OUTFLOW   210         B.NO. 712900                               3707 

       YU  82.930  YL  82.700   QF   556   DQ       0   QDLM    1  VNIGHT0.40   DUC   0.67   DLC   0.85    QLM     276   CAP     279 

       SU  87.600  SL  87.447   AF 0.216   DQD    0.0   HDLM 0.01  HNIGHT0.00   DUS  -3.48   DLS  -3.37    RAIN   7MS2   QLM/QF 0 

 

       RES     45  A     0.0    VF  2.57   GAMMA 1.00   VDLM 0.56  VNORM 0.0    HUM   1.19   HLM   1.38    QRQLM   275   DY     0.23 

       IW     0.0  L     13.7   S 1/  60   N   0.0130   SCOD  15   DWB   0.0    YUM  84.12   YLM  84.08    VLM    1.98   DH    -0.19 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

Contractions used in HVM output...   
 
       1st line:  pipe number, cross-section, pipe size...width/height(m), inflow and outflow pipes, block number, sewer type, pipe no. 
 
       2nd line:  YU, YL = upper and lower invert elevations (m) 
                   QF = full flow capacity (L/sec) 
                   DQ = maximum storm runoff from tributary area (L/sec) 
                   QDLM = peak DWF at lower end (L/sec) 
                   VNIGHT = night DWF velocity (m/sec)               
                   DUC, DLC = difference between maximum HGL elevation and section crown elevation at upper and lower ends (m) (-ve means partial fill) 
                   QLM = maximum flow rate at lower end (L/sec) under a 2yr storm 
                   CAP = free capacity at lower end when loaded by QLM 
 
       3rd line:  SU, SL = upper and lower surface elevations (m) 
                   AF = cross-sectional area (m2) 
                   DQD = DWF from tributary area (L/sec) 
                  HDLM = flow depth corresponding to QDLM (m) 
                   HNIGHT = night DWF depth (m)   
                   RAIN = storm corresponding to QLM... 7MS2 = 7th Study Area, 2yr model storm 
                   QLM/QF = ratio of maximum flow rate at lower end to full-flow capacity 
 
       4th line:  RES = population density (residents/ha)  
                   A = tributary area (ha) 
                   VF = flow velocity corresponding to QF (m/sec) 
                   GAMMA = imperviousness ratio 
                   VDLM = flow velocity corresponding to QDLM (m/sec) 
                   VNORM = normal flow velocity for QDLM (m/sec)  
                   HUM, HLM = maximum flow depths above invert at upper and lower ends 
                   QRQLM = portion of storm flow within QLM (L/sec) 
                   DY = difference between upper and lower invert elevations (m) 
 
       5th line:  IW = industrial/large water inflow (L/sec)   
                   L = segment length (m) 
                   S = slope of pipe  
                   N = Manning's n 
                   SCOD = surface code of tributary area 
                   DWB = backwater build-up under QDLM (m) 
                   YUM, YLM = maximum HGL elevations at upper and lower ends 
                   VLM = flow velocity corresponding to QLM (m/sec) 
                   DH = indicator whether HGL is steeper or flatter than pipe slope = (YUM-YLM) - DY                                                                                                            
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APPENDIX 4 

Existing Mutual Street Storm Sewer and Dorsch Model Data 
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 TORONTO SEWER SYSTEM STUDY AREA 7 

 

 

 

7172  CIRCULAR           0.38/0.38  INFLOW                     OUTFLOW  7173         B.NO. 554100                EXIST. STORM   7172 

       YU  86.597  YL  86.130   QF   130   DQ       0   QDLM    0  VNIGHT0.0    DUC  -0.38   DLC  -0.36    QLM       0   CAP     130 

       SU  88.477  SL  88.109   AF 0.113   DQD    0.0   HDLM 0.0   HNIGHT0.0    DUS  -1.88   DLS  -1.96    RAIN   7MS2   QLM/QF 0.00 

 

       RES      0  A     0.0    VF  1.15   GAMMA 1.00   VDLM 0.0   VNORM 0.0    HUM   0.0    HLM   0.02    QRQLM     0   DY     0.47 

       IW     0.0  L     91.1   S 1/ 195   N   0.0130   SCOD 211   DWB   0.0    YUM  86.60   YLM  86.15    VLM    0.0    DH    -0.02 

 

7173  CIRCULAR           0.46/0.46  INFLOW  7172               OUTFLOW  7174         B.NO. 554100                EXIST. STORM   7173 

       YU  86.054  YL  85.673   QF   205   DQ      83   QDLM    0  VNIGHT0.0    DUC  -0.36   DLC  -0.26    QLM      78   CAP     127 

       SU  88.109  SL  88.499   AF 0.166   DQD    0.0   HDLM 0.0   HNIGHT0.0    DUS  -1.96   DLS  -2.63    RAIN   7MS2   QLM/QF 0.38 

 

       RES      0  A     0.29   VF  1.24   GAMMA 1.00   VDLM 0.0   VNORM 0.0    HUM   0.10   HLM   0.20    QRQLM    78   DY     0.38 

       IW     0.0  L     82.3   S 1/ 216   N   0.0130   SCOD 211   DWB   0.0    YUM  86.15   YLM  85.87    VLM    1.16   DH    -0.10 

 

 7174  CIRCULAR           0.46/0.46  INFLOW  7173               OUTFLOW  1287         B.NO. 554100                EXIST. STORM   7174 

       YU  83.658  YL  83.634   QF   155   DQ       0   QDLM    0  VNIGHT0.0    DUC   1.70   DLC   1.72    QLM      73   CAP      82 

       SU  88.499  SL  88.581   AF 0.166   DQD    0.0   HDLM 0.0   HNIGHT0.0    DUS  -2.68   DLS  -2.76    RAIN   7MS2   QLM/QF 0.47 

 

       RES      0  A     0.0    VF  0.93   GAMMA 1.00   VDLM 0.0   VNORM 0.0    HUM   2.16   HLM   2.18    QRQLM    73   DY     0.02 

       IW     0.0  L      9.1   S 1/ 379   N   0.0130   SCOD 211   DWB   0.0    YUM  85.82   YLM  85.82    VLM    0.85   DH    -0.02 
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Contractions used in HVM output...   
 
       1st line:  pipe number, cross-section, pipe size...width/height(m), inflow and outflow pipes, block number, sewer type, pipe no. 
 
       2nd line:  YU, YL = upper and lower invert elevations (m) 
                   QF = full flow capacity (L/sec) 
                   DQ = maximum storm runoff from tributary area (L/sec) 
                   QDLM = peak DWF at lower end (L/sec) 
                   VNIGHT = night DWF velocity (m/sec)               
                   DUC, DLC = difference between maximum HGL elevation and section crown elevation at upper and lower ends (m) (-ve means partial fill) 
                   QLM = maximum flow rate at lower end (L/sec) under a 2yr storm 
                   CAP = free capacity at lower end when loaded by QLM 
 
       3rd line:  SU, SL = upper and lower surface elevations (m) 
                   AF = cross-sectional area (m2) 
                   DQD = DWF from tributary area (L/sec) 
                  HDLM = flow depth corresponding to QDLM (m) 
                   HNIGHT = night DWF depth (m)   
                   RAIN = storm corresponding to QLM... 7MS2 = 7th Study Area, 2yr model storm 
                   QLM/QF = ratio of maximum flow rate at lower end to full-flow capacity 
 
       4th line:  RES = population density (residents/ha)  
                   A = tributary area (ha) 
                   VF = flow velocity corresponding to QF (m/sec) 
                   GAMMA = imperviousness ratio 
                   VDLM = flow velocity corresponding to QDLM (m/sec) 
                   VNORM = normal flow velocity for QDLM (m/sec)  
                   HUM, HLM = maximum flow depths above invert at upper and lower ends 
                   QRQLM = portion of storm flow within QLM (L/sec) 
                   DY = difference between upper and lower invert elevations (m) 
 
       5th line:  IW = industrial/large water inflow (L/sec)   
                   L = segment length (m) 
                   S = slope of pipe  
                   N = Manning's n 
                   SCOD = surface code of tributary area 
                   DWB = backwater build-up under QDLM (m) 
                   YUM, YLM = maximum HGL elevations at upper and lower ends 
                   VLM = flow velocity corresponding to QLM (m/sec) 
                   DH = indicator whether HGL is steeper or flatter than pipe slope = (YUM-YLM) - DY                                                                                                            
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APPENDIX 5 

Proposed Site Servicing and Grading Plan 
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