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Introduction 
 

The developer of this property is proposing to redevelop the existing residential lot described as 
Lot 15 West Cambridge Street North R-Plan 33 by constructing a four (4) storey residential 
apartment building consisting of two (2) bachelor apartments, ten (10) 1-bedroom apartments, 
six (6)-bedroom apartments and two (3)-bedroom apartments totalling 20 residential units.  

The municipal address of this property is referenced as 370 Cambridge Street North and it is 
located in the City Ward (14 - Somerset). The site is situated on the north side of Cambridge 
Street North, north of Raymond Street and south of Arlington Avenue, see site plan and legal 
survey plan in Appendix A for details. 

The area of this property is ±0.063 hectares. In addition to the (4)-storey residential building, 
the other development features will comprise of an interlock paver access to the front entrance 
way and interlock paver access along both the north and south side yard to the side entrances 
of the building, an amenity area in the rear yard, as well as visitor bicycle parking, (4) asphalt 
vehicle parking spaces including landscaped areas throughout the site, etc., to meet the City of 
Ottawa’s site plan requirements. 

A site geotechnical report was prepared by the owner’s soils engineer, Kollaard Associates, 
entitled Geotechnical Investigation Report (Project No. 220214) dated April 8, 2022. 

This serviceability report will provide the City of Ottawa with our serviceability brief to address 
the proposed servicing scheme for this site. 

Existing Site Conditions and Servicing 
 

This property is currently occupied by a two storey residential building, which is a two             
(2)-storey brick and vinyl sided dwelling encompassed by concrete surfaces with asphalt parking 
area and wood sided garage located at the rear of the property. Vehicle access is via the 
existing Arthur Laneway along the rear of this property. For additional details of the site’s pre-
development conditions, refer to the coloured Google Image (2019) and aerial photography 
from (GeoOttawa 2021) in   Appendix B. 

The site is primarily hard impermeable surfaced that are covered with building roof areas, 
asphalt parking, concrete walkway surfaces, etc. The remainder of the lot is generally grass or 
landscape areas. Pre-development coefficient of runoff is estimated at C = 0.68. 

The topography of the land is found to be gently sloping from west to east or (back to front) 
with an average slope of ±1.6 %. 
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The existing house water and sanitary service lateral currently servicing the existing dwelling on 
370 Cambridge Street North will be removed. The existing water services shall be blanked at 
the main and the existing house laterals shall be capped at the front property line for               
re-development of this lot. 

As for the availability of underground municipal services, there are existing municipal services 
along Cambridge Street North in front of this property consisting of a 375mm diameter 
combined sewer and a 200mm diameter watermain for development of this property. Refer to 
the City of Ottawa Cambridge Street North UCC drawing and As-Built plan and profile drawings 
included in Appendix C for details. 

Because the site is located within a combined sewer shed, therefore, the approval exemption 
under Ontario Regulations 525/98 would not apply since storm water discharges from this site 
will outlet flow into a combined sewer and not a storm sewer. Thus, an Environmental 
Compliance Approval (ECA) application will be required to be submitted to the Ministry.  

Proposed Residential Apartment Building Site 
 

Vehicle access to this site will be via the existing Arthur Laneway located at the rear of this lot. 
There are (4) vehicle parking spaces provided for vehicle parking at the rear of the building. 
Interlock pavers are proposed at the front, as well as the north and south side of the new 
building for pedestrian access to the side entrances. 

A. Water Supply 

The proposed building located within Pressure Zone 1W at 370 Cambridge Street North is a      
4-storey residential apartment building with a basement. The building contains twenty (20) 
total units, namely two (2) bachelor units, ten (10) 1-bedroom units, six (6) 2-bedroom units, 
and two (2) 3-bedroom units. The average floor area is approximately 340 m2, for a total gross 
floor area of approximately 1,352 m2 (excluding the basement). The building is to be serviced by 
the 200 mm diameter watermain along Cambridge Street North.  

The ground elevation on the property is approximately 71.7 m, as obtained from geoOttawa 
elevation contours (Figure 1 in Appendix D), and the Site Survey Plan provided to Stantec (see 
attached Site Survey Plan in Appendix D).  

Demand Projections 

The domestic demands were calculated using the City of Ottawa’s Water Design Guidelines, 
where the residential consumption rate of 280 L/cap/d was used to estimate average day 
demands (AVDY). Maximum day (MXDY) demands were calculated by multiplying AVDY 
demands by a factor of 2.5.  Peak hour (PKHR) demands were calculated by multiplying MXDY 



  
 4 

by a factor of 2.2. Persons per unit (PPU) for each unit were estimated based on the City of 
Ottawa’s Water Design Guidelines. Table 1 shows the estimated domestic demands of the 
proposed building.  

Table 1 : Estimated Domestic Demand 

 

The City had previously indicated that the City’s Fire Marshall and various City departments are 
currently reviewing fire flow requirements for low- and mid-rise buildings. As per the City of 
Ottawa’s Water Design Guidelines, the FUS method is to be used for fire flow requirements 
affecting watermain sizing; with regards to fire protection on private property and not requiring 
new watermains, these are covered by the Ontario Building Code (OBC).   

As such, the fire flow requirement was also determined following the OBC’s Office of the Fire 
Marshal (OFM) method. The proposed building will be of wood frame construction, where 
floors are fire separations, but without fire-resistance ratings. The resulting total required fire 
flow (RFF) for a sprinklered building is 6,300 L/min (105 L/s) for a minimum duration of 40 min. 
Details are provided in the attached OFM Fire Flow Calculations in Appendix D. The proposed 
Site Plan attached in Appendix D was used to determine distances from the proposed building 
to the property lines. For street facing sides, Figure 2 in Appendix D provides separation 
distances from the street. 

In summary, the estimated water demands for the proposed building are as follows: 

 AVDY = 9,968 L/d (0.12 L/s)  
 MXDY = 24,920 L/d (0.29 L/s); 
 PKHR = 54,824 L/d (0.63 L/s); and, 
 Fire Flow = 6,300 L/min (105 L/s). 

 
Boundary Conditions 

The hydraulic gradeline (HGL) boundary conditions for 370 Cambridge Street North, as 
presented in Table 2, were provided by the City on May 26, 2022 (see attached Water 
Boundary Conditions Email in Appendix D). 
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Table 2 : Boundary Conditions 

 
 

Hydraulic Analysis 

Peak Hour & Average Day 

During peak hour demands, the resulting minimum hydraulic gradeline of 107.0 m corresponds 
to a peak hour pressure of 346 kPa (50 psi). This value is above the minimum pressure objective 
of 276 kPa (40 psi) for residential buildings up to two storeys. The peak hour pressure exceeds 
this objective and is therefore considered acceptable. Given that this apartment building 
consists of a total of 4 storeys, further consideration will be needed to service the higher floors. 
Adding 5 psi per floor above two stories (i.e., 2 additional floors), a minimum pressure of 346 
kPa (50 psi) would be required for the fourth floor. The peak hour pressure calculated is equal 
to this objective and is therefore considered acceptable.  

During average day demands, the resulting maximum hydraulic gradeline of 115.2 m 
corresponds to a maximum pressure of 426 kPa (62 psi). This value is less than the maximum 
pressure objective of 552 kPa (80 psi) and is therefore considered acceptable. 

Supporting hydraulic calculations are attached in Appendix D. 

Maximum Day + Fire Flow 

A maximum day plus fire flow hydraulic gradeline of 108.8 m corresponds to a residual pressure 
of 364 kPa (53 psi) at this location and is well above the minimum residual pressure 
requirements of 140 kPa (20 psi).  

Based on Table 1 of Appendix I of the City of Ottawa Technical Bulletin ISTB-2018-02 and a 
desktop review (i.e., Google Street View) to confirm hydrant class, four (4) Class AA hydrants 
are located in the vicinity of the proposed building. Two (2) Class AA hydrants within 75 m from 
the site, each with a capacity contribution of up to 5,700 L/min. Two (2) other Class AA hydrants 
are within 150 m from the site, each with a capacity contribution of up to 3,800 L/min. As such, 
the combined hydrant flow coverage for the building is estimated to be 19,000 L/min, which is 
above the OFM required fire flow (RFF) of 6,300 L/min.  

Hydrant coverage and classes are illustrated in Figure 3 attached in Appendix D. A breakdown 
of available hydrant flow is summarized in Table 3. 
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Table 3 : Fire Hydrant Coverage 

 

In conclusion, based on the boundary condition provided, the 200 mm diameter watermain on 
Cambridge Street North (intended service line connection) provides adequate fire flow capacity 
as per the OBC’s Office of the Fire Marshal (OFM) method to the proposed development at 370 
Cambridge Street North. 

Anticipated demand flows meet the pressure objectives during average and peak demand 
conditions, as per the City of Ottawa’s Drinking Water Design Guidelines. 

B. Sanitary Flow 

The peak sanitary flow for the proposed 20 residential units, which comprise of two (2) 
bachelor units, ten (10) 1-bedroom units, six (2)-bedroom units and two (2) 3-bedroom units, is 
estimated at Q = 0.44 L/s with an infiltration rate of 0.02 L/s. Please refer to Appendix E 
regarding sanitary flow calculations. This flow will enter the existing 375mm diameter 
combined sewer on Cambridge Street North via the proposed 150mm diameter PVC sanitary 
service lateral from the four (4)-storey residential apartment building. 

Peak waste water flow from water usage is typical for an apartment building of this size. No 
additional amenities are proposed. 

The existing peak sanitary flow of the site for single detached dwelling unit is Q = 0.06 L/s with 
an infiltration rate of 0.02 L/s. The net increase in flow from this proposed development is   
0.38 L/. 

The peak sanitary flow of 0.44 L/s will be subtracted from the net allowable controlled release 
rate regarding storm-water management controlled for this site into the existing combined 
sewer. 

Waste water from the Cambridge Street North 375mm dia. combined sewer then in turn 
outlets further north into the existing 900mm dia. Gladstone Avenue concrete combined 
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collector sewer located north of this site. Waste water flow from this collector sewer then flows 
further west along Gladstone Avenue. 

C. Storm Flow 

The storm-water outlet for the proposed development property will be the existing 375mm 
diameter combined sewer located on Cambridge Street North. Stormwater attenuation on site 
will be accomplished by means of rooftop storage with controlled roof drains that regulate flow 
off site. 

Two (2) roof drains are proposed for this apartment building that will restrict maximum flow to 
a rate of 0.95 L/s each or 2 x 0.95 L/s = 1.90 L/s under a head of 150mm into the Cambridge 
Street North combined sewer. The calculated net allowable controlled release rate from this 
site is estimated at 5.40 L/s under the 2 year pre-development event. 

At this development site, for storm events up to the 100-year event the maximum post 
development flow draining off-site is the controlled roof top flow plus the 100-year 
uncontrolled flow from the site draining to the front and peak sanitary flow which totals to 
10.34 L/s (1.90 L/s + 8.00 L/s + 0.44 L/s) and is 4.94 L/s greater than the allowable flow of     
5.40 L/s. 

Based on the residential site plan from the owner’s architect, the average post-development 
runoff coefficient is estimated at C = 0.76 and A = 0.063 hectares. 

An estimation of the 2-year pre-development flow condition was carried out using the criteria 
accepted by the City of Ottawa. If post-development C valve exceeds the lesser of the             
Cpre = 0.68 or Callow = 0.4 (max) then SWM is required. So from our calculations, the Callow = 0.4 
value will be used at tc = 10 minutes for pre-development allowable flow calculation off-site.  

The pre-development flow rate calculated into a combined sewer for this residential area is the 
lesser of the two (2)-Year storm event where Callow = 0.4 (max.) runoff value and tc = 10 minutes 
or the average Cpre value which is 0.68 using tc = 10 minutes. Because this site Cpost = 0.76 and 
Callow = 0.4 then SWM measures are required. 

Therefore, based on our calculation, on-site retention is required for this proposed 
development site, because the site post-development C value of 0.76 is greater than the        
Callow = 0.4. 

The storage volume for the two (2)-year and up to the 100-year storm event will be stored by 
means of flat rooftop on the top of the fourth floor of the apartment building. Also refer to the 
site storm drainage report (Report No. R-821-155) for further details. 
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To control the two (2)-Year storm-water release rate off-site from roof top to a rate of 1.90 L/s, 
a site storage volume of approximately 3.95 m3 minimum is required during the two (2)-year 
event. 

During the two (2)-year storm event for the flat rooftop storage, the ponding depth of Roof 
Area 1 and 2 is estimated at 100 mm at the drain and 0mm at the roof perimeter, assuming a 
1.5% minimum roof pitch to the drain. The rooftop storage available at Roof Area 1 is 2.67 m3 
and the rooftop storage available at Roof Area 2 is 2.47 m3, for a total of 5.14 m3, which is 
greater than the required volume of 3.95 m3.  

To control the 100-year storm-water release rate off site from roof top to a rate of 1.90 L/s, a 
site storage volume of approximately 14.13 m3 minimum is required during the 100-year event. 
During the 100-year storm event for the flat rooftop storage, the ponding depth of Roof Area 1 
and 2 is estimated at 150 mm at the drain and 0 mm at the roof perimeter, assuming a 1.5% 
minimum roof pitch to the drain. The rooftop storage available at Roof Area 1 is 9.50 m3 and 
the rooftop storage available at Roof Area 2 is 8.46 m3, for a total of 17.96 m3, which is greater 
than the required volume of 14.13 m3. 

Therefore, by means of flat building rooftop storage and grading the site to the proposed 
grades as shown on the Proposed Grading and Servicing Plan and Proposed Rooftop 
Stormwater Management Plan Dwg. 821-155 G-1 and 821-155 SWM-1 respectively, the 
desirable two (2)-year storm and 100-year storm event detention volume of 5.14 m3 and    
17.96 m3 respectively will be available on site. 

At this development site for storm events up to the 100-year event, the maximum post 
development flow draining off-site is the controlled roof top flow plus the 100-year 
uncontrolled flow from the site draining to the front and peak sanitary flow totals to 10.34 L/s 
(1.90 L/s + 8.00 L/s + 0.44 L/s) which is 4.94 L/s greater than the allowable flow of 5.40 L/s and 
considered acceptable by the City of Ottawa for a small site of this lot size. 

In comparing the pre-development flow of the current site conditions to the post development 
flow as shown on Page No. 6 and 7 of the Storm Drainage Report (Report No. R-821-155), the 
SWM regulated flow plus uncontrolled flow from the proposed site under the post 
development conditions at the 2-year event = 5.09 L/s and the 100 year event = 10.34 L/s 
whereupon both of the post development flow events are less than current pre-development 
flow estimate for the site at 2-Year Pre = 9.18 L/s and 100-Year Pre = 23.77 L/s. Therefore with 
this proposed development, stormwater flow is improved from that of the existing condition. 

The building weeping tile drainage will outlet via its separate 150mm diameter PVC storm 
lateral. The roof drains will be outletted also via a separate 150mm PVC storm lateral, where 
upon both laterals are connected directly to the existing Cambridge Street North 375mm 
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ATTACHMENT 1 : FIGURE 1 – ELEVATION CONTOURS 
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ATTACHMENT 2 : SITE SURVEY PLAN 
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ATTACHMENT 3 : SITE PLAN AND ARCHITECTURAL DRAWINGS 
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ATTACHMENT 4 : OFM FIRE FLOW CALCULATIONS 
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ATTACHMENT 5 : FIGURE 2 – OFM EXPOSURE DISTANCES  
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ATTACHMENT 6 : WATER DATA BOUNDARY CONDITIONS 
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ATTACHMENT 7 : SUPPORTING HYDRAULIC CALCULATIONS 
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ATTACHMENT 8 : FIGURE 3 – HYDRANT SPACING 
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