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1.) INTRODUCTION 
 
The owner of the said residential property is proposing to restructure the existing 7-unit       
three-storey apartment building consisting of (3) 2-bedroom and (4) 1-bedroom units to convert 
to a 12-unit apartment building. Application to the City of Ottawa for “Site Plan Control” is 
being made for further development of this site. 
 
From the City of Ottawa’s recent review comments, one of the requirements to complete this 
application is a serviceability brief and in particular for providing the water demands for the site 
(Avg. Day, Max. Day, Peak Hour and Fire Flow). 
 
The existing residential dwelling at 157-159 James Street is a three-storey low-rise apartment 
building.  It is our understanding that the basement of the building will not be converted into a 
finished space for occupancy. The existing building is to be restructured to house a total of 12 
apartment units consisting of one 2-bedroom unit and eleven 1-bedroom units. The total gross 
floor area is 6,457 ft2 (600 m2). 
 
T.L. Mak Engineering Consultants Ltd. has been retained to prepare a “Serviceability Brief” for 
this site as a supplement to the Site Plan Control Application. 
 
2.) EXISTING SITE CONDITIONS AND SERVICING 
 
Presently, a three-storey low-rise residential apartment building occupies the site. For details of 
the site’s pre-restructuring conditions, refer to the Google image and aerial photography from 
(GeoOttawa 2019) in Appendix A. 
 
The existing building is currently comprised of two (2) municipal addresses known as 157-159 
James Street. Each half of the building has their own separate water service and sanitary lateral. 
No evidence of any existing storm lateral where found in the building for draining the building 
weeping tiles due to possibly age of construction. As part of the restructuring of the existing 
building to contain one (1) municipal address the (2) existing sets of services laterals is proposed 
to be abandoned and replaced with one set of services consisting of a 150mm dia. sanitary lateral, 
a 150mm dia. storm lateral and 50mm dia. water service meeting current pipe size and material 
standards. 
 
As for the availability of underground municipal services, there are existing municipal services 
along James Street in front of this property consisting of a 300mm dia. combined sewer and a 
200mm dia. watermain for development of this property. Refer to the City of Ottawa James 
Street UCC and As-built plan and profile drawings included in Appendix B for details. 
 
Existing grading and drainage of the lot is primarily sloped from back to front (north to south 
direction) refer to the topographical survey attached in Appendix C for additional details. See 
also Proposed Servicing plan (Dwg. #821-83, S-1) with existing grades for further details. 
 
Currently, there are (2) two-way vehicle entrances and laneway on-site. Along the west side yard 
is a private vehicle entranceway to the rear of this lot and along the east side yard is a shared 
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laneway with neighbouring 155 James Street in providing access to the rear parking of this 
property. Currently an asphalt parking area and a set of metal fire escape stairs are located at the 
rear of the building. 
 
The existing asphalt laneway located along the west side of the building will be removed as well 
as approximately one half of the rear yard asphalt parking area and replaced with soft landscape 
material. Refer to the proposed Site Plan/Landscape Plan in Appendix C for details. 
 
3.) POTABLE WATER 
 
From discussions with the owner and the owner’s house designer, the existing building will not 
have a sprinkler system. Our analysis will be based on a non-sprinklered building. 
 
The existing building located within Pressure Zone 1W at 157-159 James Street is a 3-storey 
residential low-rise apartment building with a basement. The building will contain one               
2-bedroom unit, and eleven 1-bedroom units. The gross floor area is 6,457 ft2 (600 m2). The 
building is to be serviced by the 200 mm diameter watermain along James Street. 
 
The ground elevation on the property in question is approximately 73m, as obtained from the 
attached Topographic Survey Plan in Appendix C. 
 
3a.) DEMAND PROJECTIONS 

The domestic demands were calculated using the City of Ottawa’s Water Design Guidelines and 
the Technical Bulletin ISTB-2021-03, 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 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. 

 

The fire flow required was determined following the Fire Underwriter Survey (FUS) method and 
is provided in the attached worksheet. The existing building was classified as ordinary 
construction with building contents that are limited in combustibility. It is understood that the 
building does not have a sprinkler system. It was assumed that the basement is more than 50% 
below ground level.  The resulting total required fire flow is 7,000 L/min (117 L/s) for a duration 
of 2.25 hours.  
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Details are provided in the attached FUS Fire Flow Calculations in Appendix C. Figure 1 in 
Appendix C provides separation distances from adjacent buildings. The Topographic Survey 
Plan attached in Appendix C was used to determine distances from the proposed building to the 
property lines. 
 
In summary, the estimated water demands for the proposed building are as follows: 
 

 AVDY = 4,900 L/d (0.06 L/s); 

 MXDY = 12,250 L/d (0.14 L/s); 

 PKHR = 26,950 L/d (0.31 L/s); and, 

 Fire Flow = 7,000 L/min (117 L/s). 

3b.) BOUNDARY CONDITIONS 
 
The hydraulic gradeline (HGL) boundary conditions for 157-159 James Street, as presented in 
Table 2, were provided by the City on August 9, 2021 (see attached Water Boundary 
Conditions Email in Appendix C). 

 

 

3c.) HYDRAULIC ANALYSIS 
 
PEAK HOUR & AVERAGE DAY  

During peak hour demands, the resulting minimum hydraulic gradeline of 106.8 m corresponds 
to a peak hour pressure of 331 kPa (48 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 3 storeys, further consideration will be needed to service the higher floors. Adding 5 
psi per floor above two stories, a minimum pressure of 310 kPa (45 psi) would be required for 
the third floor. The peak hour pressure exceeds this objective and is therefore considered 
acceptable. 
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During average day demands, the resulting maximum hydraulic gradeline of 115.4 m 
corresponds to a maximum pressure of 416 kPa (60 psi). This value is less than the maximum 
pressure objective of 552 kPa (80 psi) and therefore considered acceptable.  

Supporting Hydraulic Calculations are attached in Appendix C.  

MAXIMUM DAY + FIRE FLOW  

A maximum day plus fire flow hydraulic gradeline of 105.6 m corresponds to a residual pressure 
of 325 kPa (46 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, the combined hydrant flow 
coverage for the building is estimated to be 11,356 L/min, which is above the FUS required fire 
flow (RFF) of 7,000 L/min. 

Hydrant coverage and classes are illustrated in Figure 2 attached in Appendix C. A breakdown 
of available hydrant flow is summarized in Table 3. 

 
 
3d.) CONCLUSIONS 
 
In conclusion, based on the boundary conditions provided, the watermain along James Street 
provides adequate fire flow capacity as per the Fire Underwriters Survey.  
 
Anticipated pressures at the property line during basic day and peak hour demand conditions are 
within the pressure objectives as per the City of Ottawa’s Drinking Water Design Guidelines. 
 
4.) SANITARY FLOW 
 
Peak sanitary flow for this proposed restructuring of the existing residential apartment building is 
estimated at Q = 0.22 L/s with an infiltration rate of 0.02 L/s. This flow will enter the existing 
300mm diameter combined sewer via a 150 mm diameter PVC sanitary lateral sloped at       
1.0% (min.). 
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The existing peak sanitary flow estimated for this lot prior to the proposed building conversion is 
Q = 0.17 L/s with a infiltration rate of 0.02 L/s. Therefore, the estimated net increase in peak 
flow from this proposed re-development property is 0.05 L/s. 
 
In view that the existing combined sewer size is 300 mm diameter in front of this property, an 
increase in sanitary flow to the existing sewer system by 0.05 L/s from this site is not expected to 
negatively impact the existing James Street combined sewer. 
 
The (2) existing 150mm dia. combined flow service laterals currently servicing this multi-unit 
building are proposed to be replaced by one new sanitary lateral to take sanitary flow only. 
Therefore, a newly proposed 150mm diameter PVC sanitary lateral is estimated to be able to 
convey the added flow and also meet the current pipe size and material standards. Refer to 
Appendix D for further details on sanitary flow calculations. 
 
5.) STORM FLOW 
 
Presently, the existing 150mm dia. gravity flow service lateral pipe servicing the 157-159 James 
Street multi-unit apartment building is outletting combined flow from sanitary sewage and storm 
water from (2) roof drains at this site. The existing building currently does not appear to have 
any storm lateral connection to the existing 300mm dia. combined sewer. 
 
As part of the existing building  renovation works, the owner is proposing to provide separated 
laterals to separate clear water from waste water flow from this building to the existing James 
Street combined sewer in order to accommodate potential future separation of the James Street 
combined sewer by the City. 
 
The (2) existing roof drains along with weeping tile water drainage outlet for the proposed 
internal re-configured building is requested by the owner to be installed via a proposed 150mm 
diameter PVC storm lateral which will be connected to the existing 300mm diameter James 
Street combined sewer. This proposed storm lateral will separate clear water flow from grey 
water outletting from the renovated building which is currently not the case. 
 
The current lot drainage on-site is primarily graded to surface drain across the site from north to 
south or (rear to front) where upon surface stormwater outlets to the City’s road right of way on 
James Street. 
 
From the site modification works proposed and to comply with zoning requirements, the 
applicant is proposing to remove the asphalt laneway currently located along the west side of the 
building and approximately one-half of the existing asphalt parking area at the rear of the lot and 
reinstating it with soft landscaping. See Site Plan/ Landscape Plan details shown in Appendix C. 
This newly added landscaping feature will help promote storm water infiltration on-site from 
current condition and thus reduce storm water loading into the existing combined sewer. 
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ATTACHMENT 3 : FUS FIRE FLOW CALCULATION 
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ATTACHMENT 4 : FIGURE 1 – FUS EXPOSURE DISTANCES 
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ATTACHMENT 5 : WATER BOUNDARY CONDITIONS 
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ATTACHMENT 7 : FIGURE 2 – HYDRANT SPACING 
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