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May 08, 2017 
 
City of Ottawa 
Planning and Growth Management Department 
Development Review (Urban) Branch 
Infrastructure Approvals Division 
110 Laurier Avenue West, 4th Floor 
Ottawa, Ontario 
K1P 1J1 
 
Attention: Robert Sandercott and Erin O’Connell 
  Planning Services  
 
Dear Sir: 
 
Reference: 373 Princeton Avenue 

Servicing Design Brief  
  Our File No.: 116126-00 

 
Enclosed herein is the Servicing Brief and Stormwater Management Report for the development at 
373 Princeton Avenue. This report is submitted in support of the severance application for the 
existing Jeanne D’Arc Institute, which is to be converted to the Cornerstone Housing for Women, 
represented by Cahdco.  
 
This report is also in support of the re-zoning and site plan control applications for the remaining 
land within the parcel, represented by Uniform Urban Developments.  It outlines how the site will 
be serviced with sanitary sewer, storm sewer and watermain.  
 
Although this report is in support of separate applications that will be reviewed and approved 
independently, we trust that this report is adequate for your purposes. Should you have any 
questions, or require additional information, please contact me.  
 
Yours truly, 
 
NOVATECH  

 
 
  
 
 

Sam Bahia, P. Eng. 
Project Manager | Land Development 
 
/bs 
 
Cc   Emily Meyers, Uniform Urban Developments 

Cynthia Jacques, Cahdco 
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1.0 INTRODUCTION 
 

1.1 Background and Development Intent 
 

The development planned at 373 Princeton Avenue is located on the north side of Princeton 
bounded by Edison and Melbourne Avenues within the City of Ottawa, as shown in Figure 1 - 
Key Plan. The total area of the existing parcel is approximately 0.586 hectares consisting of the 
existing Jeanne D’Arc Institute (JDI), miscellaneous buildings, and a parking lot. The existing 
conditions are shown in Figure 2. 
 
The JDI building, currently residing on the parcel, is to be converted into the Cornerstone 
Housing for Women (Cornerstone) and will remain on approximately 0.227 hectares of the 
parcel area, at the south-west corner of the site.  The existing building contains forty-eight (48) 
single-person bedroom suites, and is to be retrofitted to forty-two (42) single-person bedroom 
suites. FoTenn, as the applicant for both Cornerstone and Uniform, will advance with a 
severance application to the City of Ottawa to establish the proposed property limits.  Figure 3 – 
Proposed Site Plan, of which Area 1 demonstrates the proposed Cornerstone severance 
boundary. 
 
Uniform Urban Developments (Uniform) will retain the remaining portion of the parcel 
surrounding Cornerstone, for proposed low-rise housing, consisting of sixteen (16) unit mix of 
single, semi-detached and townhome dwellings. Refer to Figure 3, of which Area 2 
demonstrates the proposed housing which will connect directly to the existing public right-of-
ways (Edison and Melbourne Avenues); while Area 3 demonstrates units that require a private, 
common element laneway, which is to be directed to Princeton Avenue. Uniform will apply for 
re-zoning of the remnant parcel, and site plan control through the City of Ottawa.  As identified 
in the City of Ottawa’s Zoning By-law (ZBL), the site is currently designated as I1A – minor 
institutional zone which accommodates the current use of the JDI. A zoning amendment 
application will seek to revise a portion of the site’s current designation to R3N (as provided by 
Uniform). Specific details are provided in the planning rationale submitted as part of the ZBL 
amendment application.  A site plan control application will be submitted concurrently. 
 
Based on the approval process and development logistics, it is highly likely that the Cornerstone 
site will proceed in advance of the Uniform housing. 
 

1.2 Report Objective 
 
This report provides servicing and stormwater management details and a functional design in 
support of the parcel severance, re-zoning, and site plan control applications. 
 
This Servicing Brief and Stormwater Management Report will outline how the site will be 
serviced with independent sanitary sewer, storm sewer and watermain services; moreover, will 
illustrate that the severed parcel’s grading and drainage are self-contained.  
 
In order to commence with the re-zoning and site plan control applications of the site, this brief 
demonstrates that the proposed development will have marginal impact upon the existing public 
services; and outline the proposed development servicing details which will be used in support 
of any servicing or grading required as part of the building permit application process. 
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2.0 REFERENCES AND SUPPORTING DOCUMENTS 
 

2.1 Guidelines and Supporting Studies 
 

The following guidelines and supporting documents were utilized in the preparation of this 
report: 

• City of Ottawa Water Distribution Guidelines 
City of Ottawa, October 2012. 
(OWDG) 

• Technical Bulletin ISDTB-2014-02, Revisions to Ottawa Design Guidelines - Water 
City of Ottawa, May 2014. 

• City of Ottawa Sewer Design Guidelines 
City of Ottawa, October 2012. 
(OSDG) 

• City of Ottawa Technical Bulletin PIEDTB-2016-01 (Stormwater Management) 
City of Ottawa, October 2016. 
(City Guidelines) 

• Stormwater Management Guidelines for the Pinecrest Creek/Westboro Area 

J.F. Sabourin and Associates Inc., October 2012. 
(Westboro SWM Guidelines) 

• Bay-Kitchissippi Drainage System Assessment – Technical Memo LOS Evaluation 
Stantec, 2008. 
(Bay - Kitchissippi LOS Drainage System Assessment) 

• Mississippi-Rideau Source Protection Plan  
Mississippi Valley C Authority & Rideau Valley Conservation Authority, August 2014. 

 

The City of Ottawa Servicing Study Guidelines for Development Applications checklist has been 
completed and is attached in Appendix D. 
 

2.2 Geotechnical Investigations 
 

Paterson Group (Paterson) has been retained to undertake further investigations. Paterson will 
also be providing recommendations on the proposed methodology for the installation of the 
required “amended topsoil” which will be discussed in the following sections of this brief.  
 
The following geotechnical study was prepared in support of the previous development 
completed by Uniform in 2008, just north of the subject site, referred to as ‘The Avenues’, 
located at 360 Edison Drive:  

• Geotechnical Investigation, Proposed Residential Development, Kenwood Avenue at 
Edison Avenue Ottawa, Ontario (Paterson Group, March 2, 2007, Report No. PG0949-1) 

Based on the above geotechnical study, it is not anticipated that there will be any detrimental 
geotechnical concerns with respect to servicing the proposed development. However, 
consideration may be warranted for the servicing of Uniform laneway with respect to impact to 
the existing JDI building foundation. This consideration will form part of the recommendations of 
the geotechnical report. 
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3.0 SANITARY 
 

The Cornerstone site’s retrofitting and the proposed Uniform housing are to be evaluated 
independently, under Section 3.1 and 3.2. 
 
The following outlines the proposed post-development wastewater flows to the receiving 
sanitary sewers: 
 
City of Ottawa Sewer Design Guidelines Criteria (referenced in Section 2.1) 
Wastewater Criteria: 

Average Domestic Flow per person = 350 L/day/person 
Population per Unit (Single family) = 3.4 persons/unit 
Population per Unit (Semi-detached) = 2.7 persons/unit 
Population per Unit (Townhouse) = 2.7 persons/unit 
Population per Unit (1 Bedroom Apartment) = 1.4 persons/unit 
Peaking factor = Harmon Formula (maximum of 4.0 for smaller populations) 

 

3.1 Cornerstone Post-Development Sanitary Flows 
 
Cornerstone is to be serviced by the existing 150mm diameter PVC sanitary service lateral 
that connects to the existing 250mm diameter public sanitary sewer on Princeton Avenue, 
referred to as connection (1). Given that the sanitary sewer demands from the existing site is 
to be decreased by 6 one-bedroom apartment units, a comparison of the pre-development to 
the post-development flows is required in order to ensure that the receiving sewer has 
adequate capacity. 

 

(1) Princeton Avenue 
Proposed change in flows to Princeton Avenue sanitary sewer: 

Number of Existing Bachelor Apartment Units = 48 
Number of Proposed Bachelor Apartment Units = 42 
Total Change in Population = 6 units x 1.4 persons/unit=8.4 people 
Total Change in Average Flows = 350 L/day x 8.4 people = 2,940 L/day = 0.034 L/s 
Total Decrease in Peak Flows = 4.0 x (2,940 L/day / 86,400 s/day) = 0.136 L/s 

 
The total change in peak sanitary flow outletting into the existing Princeton sanitary sewers, due 
to the Cornerstone renovation, is a decrease of 0.136 L/s. Given that the site extraneous flow is 
currently accounted for as a pre-development condition, the flow has been excluded for the 
purpose of this comparison.   
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3.2 Uniform Post-Development Sanitary Flows 
 

Each proposed Uniform dwelling will be serviced by a proposed 135mm diameter PVC sanitary 
service that will connect at one of three locations: 
 

(2a) existing 250mm diameter public sanitary sewer on Edison Avenue; 
(2b) existing 225mm diameter public sanitary sewer on Melbourne Avenue; or  
(3) proposed 200mm diameter sanitary sewer which will outlet into an existing 250mm 
diameter public sanitary sewer on Princeton Avenue.  

 
In order to assess the impact on the public sanitary sewers, a comparison of the post-development 
flows and the receiving sewer capacity is required. 
 
(2a) Edison Avenue 
Proposed flows to Edison Avenue sanitary sewer: 

Number of Proposed Single Family Units = 2 
Number of Proposed Semi-Detached Units = 2 
Total Population = (2 units x 3.4 persons/unit)+(2 units x 2.7 persons/unit) = 12.2 people 
Total Average Flows = 350 L/day x 12.2 people = 4,270 L/day = 0.0494 L/s 
Total Proposed Peak Flows = 4.0 x (4,270 L/day / 86400 s/day) = 0.198 L/s 

 
(2b) Melbourne Avenue 
Proposed flows to Melbourne Avenue sanitary sewer: 

Number of Proposed Single Family Units = 1 
Number of Proposed Semi-Detached Units = 4 
Total Population = (1 units x 3.4 persons/unit)+(4 units x 2.7 persons/unit) = 14.2 people 
Total Average Flows = 350 L/day x 14.2 people = 4,970 L/day = 0.0575 L/s 
Total Proposed Peak Flows = 4.0 x (4,970 L/day / 86400 s/day) = 0.230 L/s 

 
(3) Princeton Avenue 
 Proposed flows to Princeton Avenue sanitary sewer: 

Number of Proposed Townhouse Units = 7 
Total Population = 7 units x 2.7 persons/unit = 18.9 people 
Total Average Flows = 350 L/day x 18.9 people = 6,615 L/day = 0.0766 L/s 
Total Proposed Peak Flows = 4.0 x (6,615 L/day / 86400 s/day) = 0.306 L/s 

 
The total proposed peak sanitary flow at the Edison, Melbourne, and Princeton Avenues’ 
sanitary sewers will be 0.198L/s, 0.230L/s, and 0.306L/s, respectively. Given the site 
extraneous flow is currently accounted for as a pre-development condition, the flow has been 
excluded for the purpose of this comparison.   
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3.3 Receiving Sewer Capacity 
 

The capacity of the Edison, Melbourne, and Princeton Avenues sanitary sewers are 60.5 L/s 
capacity (250mm diameter at 0.95% slope), 28.5 L/s capacity (225mm diameter at 0.37% 
slope), and 61.4 L/s capacity (250mm diameter at 0.98% slope), respectively.  
 

3.4 Development Impact and Discussion 
 

Owing to the excess residual sewer capacity available, the additional flows of 0.598 L/s due to 
the development are marginal, and will have negligible impact on the existing sanitary sewers. 
Furthermore, for the remaining flows downstream to the trunk (i.e. West Nepean Collector) refer 
to Appendix A which contains a sanitary drainage area analysis complete with sewer design 
calculations and a reference figure, as well as correspondence with City of Ottawa staff showing 
the modelling results of the downstream sewers with an additional 1L/s of flow. The existing 
Edison, Melbourne, and Princeton Avenues’ sanitary sewers have adequate capacity to 
facilitate the proposed development. 
 
The proposed 200mm diameter sanitary sewer, which will outlet into the existing 250mm 
diameter public sanitary sewer on Princeton Avenue is to service the 7 units of the Uniform 
housing laneway. This proposed sewer extension will require an Environmental Compliance 
Approval from the MOECC (Transfer of Review). 
 
 

4.0 WATER SUPPLY 
 

Likewise, the Cornerstone site’s retrofitting and the proposed Uniform housing are to be 
evaluated independently, under Section 4.1 and 4.2. 
 
The following outlines the proposed average, maximum daily and peak hour demands from the 
existing watermains: 
 
City of Ottawa Water Distribution Design Guidelines Criteria (referenced in Section 2.1) 
Consumption Criteria: 

Average Domestic Demand per person = 350 L/day/person 
Population per Unit (Single Family) = 3.4 persons/unit 
Population per Unit (Semi-detached) = 2.7 persons/unit 
Population per Unit (Townhouse) = 2.7 persons/unit 
Population per Unit (Bachelor Apartment) = 1.4 persons/unit 
Maximum Daily and Peak Hour Factors = (2.5 x avg. demand) and (2.2 x max. daily demand) 
 

The design criteria used to determine the adequacy of the watermains required to service the 
site are based on a conservative approach that considers three possible scenarios, as follows:  

 

System Pressures 
 
Maximum Allowable Pressure   551.6kPa (80psi)  

Minimum Allowable Pressure (excluding fire flow conditions)    275.8kPa (40psi) 

Minimum Allowable Pressure (including fire flow conditions)   137.9Kpa (20psi) 
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4.1 Cornerstone Domestic Demand 
 

Cornerstone will be serviced by the existing 100mm diameter PVC water service that connects 
to the existing 200mm diameter public watermain on Princeton Avenue, referred to as 
connection (1).  Given that the water domestic demands from the existing site is to decrease by 
6 units, the impact to the existing water distribution network will be negligible. 

 

4.2 Uniform Domestic Demand 
 

Each lot of the proposed Uniform housing will be serviced by a proposed 19mm diameter 
Type K soft copper or PEX service with a stand post at the property line, and will connect at one 
of three connection locations: 
 

(2a) existing 200mm diameter public watermain on Edison Avenue;  
(2b) existing 150mm diameter public watermain on Melbourne Avenue; or  
(3) proposed 50mm diameter Type K soft copper or PEX watermain extension which will tap 
into the existing 200mm diameter public watermain on Princeton Avenue.  

 
Estimated domestic water demands for the development have been calculated below, as per 
Table 4.2 of the OWDG. The domestic flows are calculated below: 
 
(2a) Edison Avenue 

Number of Proposed Single Family Units = 2 
Number of Proposed Semi-Detached Units = 2 
Total Average Demand = 350 L/day x 12.2 people = 4,270 L/day = 0.0494 L/s 
Maximum Daily Demand = 0.124 L/s 
Peak Hour Demand = 0.272 L/s 
 

(2b) Melbourne Avenue 
Proposed flows to Randall Avenue sanitary sewer: 

Number of Proposed Single Family Units = 1 
Number of Proposed Semi-Detached Units = 4 
Total Average Demand = 350 L/day x 14.2 people = 4,970 L/day = 0.0575 L/s 
Maximum Daily Demand =0.144 L/s 
Peak Hour Demand = 0.316 L/s 
 

(3) Princeton Avenue 
 Number of Proposed Townhouse Units = 7 

Total Average Demand = 350 L/day x 18.9 people = 6,615 L/day = 0.0766 L/s 
Maximum Daily Demand = 0.191 L/s 
Peak Hour Demand = 0.421 L/s 
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4.3 Fire Demand 
 

The governing required fire flows for the site were calculated using the Fire Underwriters Survey 
(FUS), per the OWDG. As outlined in the FUS; wood frame structures separated by less than 3 
meters shall be considered as one fire area. Thus, the detailed calculations represent the 
cumulative floor area of neighbouring residential buildings to adhere to this guideline. It is 
assumed that no fire walls with a fire resistance rating of 2 or more hours will be implemented in 
the building construction. Detailed fire flow calculations are provided in Appendix B. The 
required fire flows are summarized below: 
 
(1) Princeton Avenue 

2 storey, wood framed, brick cladding residential building = 283 L/s 
 
(2a) Edison Avenue 

2 storey, wood framed, detached and semi detached residential buildings = 217 L/s 
 
(2b) Melbourne Avenue 

2 storey, wood framed, detached and semi detached residential buildings = 233 L/s 
 
(3) Princeton Avenue 

2 storey, wood framed, townhouse residential buildings = 233 L/s 
 
Notwithstanding the above, per the City of Ottawa technical bulletin ISDTB-2014-02 the fire flow 
requirement may be capped at 10,000 L/min (167 L/s) provided certain site specific conditions 
are met. 
 
For comparison, the required fire flows for the proposed Uniform housing were also calculated 
using the Ontario Building Code (OBC). Since the OBC calculation is dependent on a single 
residential building and not all the neighbouring residential buildings, the calculated fire flow 
required is achievable. The detailed fire flow calculations are also provided in Appendix B and 
the findings are summarized below: 
 
(1) Princeton Avenue 

2 storey, wood framed, brick cladding residential building = 150 L/s 
 
(2a) Edison Avenue 

2 storey, wood framed, detached and semi detached residential buildings = 45 L/s 
 
(2b) Melbourne Avenue 

2 storey, wood framed, detached and semi detached residential buildings = 45 L/s 
 
(3) Princeton Avenue 

2 storey, wood framed, townhouse residential buildings = 45 L/s 
 
There are four existing fire hydrants within proximity to the site, one fronting 517 Edison 
Avenue, the second in the southeast corner of the Princeton and Edison Avenue intersection, 
the third in the southwest corner of the Princeton and Melbourne Avenue intersection, and the 
fourth is fronting the proposed site along Melbourne Avenue.  The existing hydrants have a 
maximum spacing of 110m.  
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4.4 Watermain Boundary Conditions and Modelling Results 

Based on the foregoing domestic and fire demand, boundary condition data was collected from 

the City.  Refer to Appendix B for boundary conditions and modelling results.  

Owing to the available information and modelling results, the existing Princeton Avenue 

watermain has adequate capacity to facilitate the Cornerstone building (1). Cornerstone will be 

serviced by an existing 100mm diameter PVC service which will provide the required system 

pressures based on the boundary conditions provided by the City. Additionally, Cornerstone is 

located within the required proximity to the existing hydrant located at the intersection of 

Princeton and Melbourne Avenue which has the capacity to meet the required fire flows of 283 

L/s and 150 L/s as determined by using the FUS and OBC guidelines, respectively. 

Furthermore, the existing Edison Avenue watermain also has adequate capacity to facility the 

proposed Uniform housing (2a) fronting this street. These buildings will again be serviced by 

individual 19mm diameter service laterals connecting directly to the existing watermain which 

will provide the required system pressures based on the boundary conditions provided by the 

City. The existing hydrant fronting these buildings has the capacity to meet the required fire 

flows of 217 L/s and 45 L/s as determined by using the FUS and OBC guidelines, respectively. 

Although the existing Melbourne Avenue watermain has sufficient capacity to facilitate the 

required domestic demand system pressures for the proposed Uniform housing (2b) along this 

street, the 150mm diameter watermain and the existing hydrant has adequate capacity to meet 

the required fire flow as per the OBC guideline, however, it should be noted that the FUS 

guideline is not being met. Based on the available information and modelling results provided by 

the City, the existing hydrant fronting these buildings currently only has 60 L/s available at a 

residual pressure of 20 psi. Thus, only the fire flow demand of 45 L/s as determined by the  

OBC guideline is being met as the fire flow required per the FUS guideline was calculated to be 

233 L/s. 

The existing Princeton Avenue watermain has adequate capacity to facilitate the proposed 

Uniform housing (3) fronting the private laneway. These particular buildings will be serviced by 

individual 19mm diameter service laterals, connecting to a proposed 50mm diameter Type K 

soft copper or PEX watermain extension installed within the private laneway and connecting to 

the existing Princeton Avenue watermain. As per the findings in the hydraulic assessment 

memorandum provided in Appendix B, the proposed 50mm diameter watermain extension 

should be sufficient to meet the desired system pressures based on the boundary conditions 

provided by the City. The proposed Uniform housing is located within the required proximity to 

the existing hydrant located at the intersection of Princeton and Edison Avenue which has the 

capacity to meet the required fire flows of 233 L/s and 45 L/s as determined by using the FUS 

and OBC guidelines, respectively. 
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4.5 Development Impact and Discussion 
 

Based on the minimal domestic demands required by the proposed development, and owing to 
the available flow at the neighboring hydrants for fire-fighting requirements, the existing Edison, 
and Princeton Avenues watermain have adequate capacity to facilitate the proposed 
development. 
 
Currently, the hydrant fronting the proposed Uniform housing on Melbourne Avenue does not 
have sufficient capacity for the required fire flow demand per the FUS guidelines, but it does 
meet the OBC requirements. 
 
The water system expansion will need to be approved as part of the MOECC’s pre-authorized 
future alteration program (Form F-1) that accompanies the City of Ottawa’s Drinking Water 
Works Permit. 
 
 

5.0 STORM DRAINAGE AND STORMWATER MANAGEMENT 
 
The Cornerstone site’s retrofitting and the proposed Uniform housing are to be evaluated 
independently, and thus will have separate stormwater management practices implemented in 
order to achieve the design criteria as per the governing guidelines for the sites location. 
 
Development applications within the Westboro watershed are governed by the Westboro SWM 
Guidelines (referenced in Section 2.1). These guidelines propose the following requirements 
for development submissions requiring site plan control approval discharging directly to the 
Ottawa River (which is the case for this proposal): 
 

• Runoff Volume Reduction - Minimum on-site retention of the 10mm design storm 

• Water Quality - Inherent TSS removal due to on-site retention of the first 10mm rainfall 

• Water Quantity - As per City’s Sewer Design Guideline 
 
The City of Ottawa Sewer Design Guideline (referenced in Section 2.1) requires that on-site 
stormwater management be implemented to control post-development stormwater discharge for 
the 100 year storm event to the applicable storm event based on the capacity of the receiving 
sewer. For this specific site the post-development needs to be designed for a 2-year storm 
control using a runoff coefficient (C) of 0.50, and a time of concentration (Tc) of 20 minutes. 
 
However, meeting the proposed City requirements is unreasonably onerous for the proposed 
site works. Novatech proposes the following stormwater management criteria as a 
reasonable alternative: 
 

• Runoff Volume Reduction - minimum depth of 300mm of “amended topsoil” be placed 
over all disturbed landscaped areas and that the rooftop downspouts be directed to 
these areas 

• Water Quality - Inherent TSS removal due to the addition of the “amended topsoil” 

• Water Quantity - Provide post-to-pre controls for the site  
 
These proposed criteria are very similar, but much more achievable for this site. 
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The change in the volume reduction criterion from abstracting the 10mm storm to providing the 
“amended topsoil” is due to the desire to save the existing vegetation on the site as much as is 
feasible. In order to completely capture the 10mm storm, areas currently proposed to be 
untouched, such as the area fronting Edison Avenue, would need to be replaced with “amended 
topsoil”. This is likely to cause significant damage to the trees in that area. The amended 
criterion is in line for proposed residential developments that do not follow a site plan process. 
 
There is no change proposed to the quality control criterion. 
 
The change in the quantity control criterion is not a substantial change. The City’s design 
guidelines specify that release rate assuming the entire 100-year rainfall event is captured on 
site and is then fed into the storm sewer system, as would be the case for a typical commercial 
lot. To prevent undue stresses on the sewer, the release rate must be held back to the original 
design capacity of the sewer. However, capturing the entire 100-year flow on the site is not 
feasible. Controlling the 100-year runoff from the roof of the Cornerstone building would require 
a substantial regrading effort along the front of that portion of the property which would cause 
significant damage to the vegetation in the area and might not be compatible with the foundation 
of the structure. The situation is similar with the remaining front yard areas. The total 100-year 
flow for the combined front-yard areas well exceeds the City’s proposed allowable release rate 
which required a 2-year level of control. Instead, a more practical and reasonable criterion has 
been proposed. Flows into the minor system will be maintained at the capacity of the minor 
system. Flows off-site will not exceed the existing conditions. In this way, there will be no 
adverse impact on the surrounding lands or the City’s storm sewer. 
 
In regards to the proposed configuration of the 300mm of “amended topsoil”, based on 
discussions with Paterson, a more feasible approach may be to place 100mm of topsoil and sod 
(as per typical residential landscape specifications) underlain by 200mm of coarse sand to help 
promote infiltration. The proposed development would utilize this approach. 
 
Stormwater runoff flow from the site will be a combination of uncontrolled direct runoff and 
controlled flow. Stormwater management will be achieved through the use of on-site storage 
using both surface and underground storage.  
 

5.1 Cornerstone Stormwater Management 
 
Although the Cornerstone site is undergoing retrofitting, the alterations within the landscaped 
area fronting the building along Princeton and Melbourne Avenue are to be minimal. As such it 
has been requested that the proposed works within this area are also minimal to preserve the 
existing vegetation. Nonetheless, runoff volume reduction measures will be installed to show 
best efforts in meeting the infiltration requirements as per the Westboro SWM Guidelines. The 
Cornerstone court yard and the laneway will be utilized for both stormwater infiltration and water 
quantity. Best efforts have been employed in order to achieve the design criteria as per the 
governing guidelines. 
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5.1.1 Runoff Volume Reduction and Water Quality 
 
In order to promote infiltration to capture the 10mm design storm, while trying to preserve the 
existing conditions within the landscaped area fronting the building, a river stone trench 
wrapped in geotextile will be constructed. The trench has been sized to capture the 10mm 
design storm discharge accumulated from the split Cornerstone building rooftop. 
 
To fulfill the infiltration requirements for the court yard, it is recommended that “amended 
topsoil” be placed where landscaped areas are disturbed. As discussed in the forefront of 
Section 5.0, the alternative approach of 100mm of top soil and sod underlain by 200mm of sand 
will be utilized.  
 
Within the Cornerstone laneway a perforated pipe wrapped in clear stone and geotextile will be 
utilized for both stormwater infiltration and on-site storage. Refer to the Section 5.1.2 below for 
further insight on the on-site storage system. 
 
Furthermore, refer to the engineered plans for locations of the proposed “amended topsoil” and 
downspouts. 
 

5.1.2 Water Quantity 
 
As specified in Section 5.0 above, Novatech proposes that stormwater management be 
applied to control post-development stormwater discharge to match the pre-development 
conditions. The allowable release rate was determined as follows: 
 
Total Drainage Area (A) = 0.231 ha              Qallow = 2.78 CIA 
Runoff Coefficient (Callow) = 0.49  Qallow = 2.78 x 0.49 x 61.77 mm/hr x 0.231ha 
Intensity (I2allow) = 61.77 mm/hr  Qallow = 19.39 L/s 
 
Total Drainage Area (A) = 0.231 ha              Qallow = 2.78 CIA 
Runoff Coefficient (Callow) = 0.49  Qallow = 2.78 x 0.49 x 83.56 mm/hr x 0.231ha 
Intensity (I5allow) = 83.56 mm/hr  Qallow = 26.23 L/s 
 
Total Drainage Area (A) = 0.231 ha              Qallow = 2.78 CIA 
Runoff Coefficient (Callow) = 0.49 Qallow = 2.78 x 0.49 x 142.89 mm/hr x 0.231ha 
Intensity (I100allow) = 142.89 mm/hr  Qallow = 44.86 L/s 
 
The allowable release rate for the Cornerstone 0.231 ha development was calculated using the 
Rational Method to be 19.39 L/s, 26.23 L/s, and 44.86 L/s for the 2 year, 5 year, and 100 year 
design storms, respectively. The stormwater runoff flow from the site will be a combination of 
uncontrolled direct runoff and controlled flow. Stormwater management will be achieved through 
the use of on-site storage.  
 
The post-development flow from the Cornerstone site consists of controlled flows from the 
courtyard and laneway coming from the rear and uncontrolled overland flows at the front of the 
buildings.  
 
To obtain the required on-site storage for the Cornerstone site the proposed storm sewer within 
the laneway will be increased in size to a 450mm diameter perforated pipe, to act as a 
superpipe storage system and to help promote infiltration. The pipe will be surrounded with clear 
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stone and wrapped in a geotextile membrane. The volume obtained from this pipe in 
conjunction with the volumes within the storm manholes and catch basins will provide the 
necessary storage. An inlet control device will be placed at the outlet maintenance hole to limit 
the outflow to the 300mm diameter storm sewer, which will outlet into the existing 300mm 
diameter public storm sewer on Melbourne Avenue.  
 
Refer to Appendix C for the supporting calculations. Table 5.1 below shows the proposed post-
development peak flows for the Cornerstone site. 
 
Table 5.1 Proposed Post Development Peak Flows 
 

Area ID Area  
Runoff 

2 yr event 5 yr event 100 yr event 

  (ha) L/s L/s L/s 

Controlled - Surface and Underground Storage 

A-05 & A-06 0.1278 10.78 14.51 19.37 

Uncontrolled - Direct Runoff       

A-04 0.1027 8.61 11.72 25.49 

Total: 0.2305 19.39 26.23 44.86 

 
The post-development flow from the site will be controlled to 19.39 L/s, 26.23 L/s and 44.86 L/s 
for the 2 year, 5 year, and 100 year design storms, respectively. Thus, the post-development 
flow meets the allowable release rates. 

 
5.2 Uniform Stormwater Management 
 
The entirety of the proposed Uniform housing area will be considered to abide by the proposed 
guidelines. Best efforts have been employed. 
 

5.2.1 Runoff Volume Reduction and Water Quality 
 
In order to fulfill the infiltration requirements for the proposed Uniform housing, it is 
recommended that “amended topsoil” be placed where landscaped areas are disturbed. As 
discussed in the forefront of Section 5.0, the alternative approach of 100mm of top soil and sod 
underlain by 200mm of sand will be utilized.  
 
To help promote additional infiltration there will be a perforated pipe wrapped in clear stone and 
geotextile constructed in both the Uniform single and semi-detached unit rear yards and in the 
private laneway fronting the townhouse units. These perforated systems will be utilized for both 
stormwater infiltration and on-site storage. Refer to Section 5.2.2 below for further insight on the 
on-site storage system. 
 
Furthermore, refer to the engineered plans for locations of the proposed “amended topsoil” and 
downspouts. 
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5.2.2 Water Quantity 
 
As specified in Section 5.0 above, Novatech proposes that stormwater management be 
applied to control post-development stormwater discharge to match the pre-development 
conditions. The allowable release rate was determined as follows: 
 
Total Drainage Area (A) = 0.355 ha              Qallow = 2.78 CIA 
Runoff Coefficient (Callow) = 0.49  Qallow = 2.78 x 0.49 x 61.77 mm/hr x 0.355ha 
Intensity (I2allow) = 61.77 mm/hr  Qallow = 29.89 L/s 
 
Total Drainage Area (A) = 0.355 ha              Qallow = 2.78 CIA 
Runoff Coefficient (Callow) = 0.49  Qallow = 2.78 x 0.49 x 83.56 mm/hr x 0.355ha 
Intensity (I5allow) = 83.56 mm/hr  Qallow = 40.43 L/s 
 
Total Drainage Area (A) = 0.355 ha              Qallow = 2.78 CIA 
Runoff Coefficient (Callow) = 0.49 Qallow = 2.78 x 0.49 x 142.89 mm/hr x 0.355ha 
Intensity (I100allow) = 142.89 mm/hr  Qallow = 69.15 L/s 
 
The allowable release rate for the Uniform 0.355 ha development was calculated using the 
Rational Method to be 29.89 L/s, 40.43 L/s, and 69.15 L/s for the 2 year, 5 year, and 100 year 
design storms, respectively. The stormwater runoff flow from the site will be a combination of 
uncontrolled direct runoff and controlled flow. Stormwater management will be achieved through 
the use of on-site storage.  
 
The post-development flow from the Uniform site consists of controlled flows from the proposed 
Uniform single and semi-detached unit rear yards and from the private laneway fronting the 
townhouse units. Uncontrolled overland flows at the front of the single and semi-detached units 
are captured in the proposed catch basins and directed into the existing storm sewers within the 
ROW. The uncontrolled flows generated from the rear yard of the townhouse units is directed 
into Edison Avenue which will also make its way into the existing sewers from the roadside 
catch basins.  
 
To obtain the required on-site storage for the Uniform site two storage systems will be required; 
1) for the single and semi-detached unit rear yards, and 2) for the private laneway fronting the 
townhouse units.  
 
The proposed storm sewer within the single and semi-detached unit rear yards will be a 300mm 
diameter perforated pipe surrounded by a clear stone deposit wrapped in a geotextile 
membrane, to act as a superpipe storage system and to help promote infiltration. The volume 
obtained from this pipe in conjunction with the volume within the voids of the clear stone deposit 
will provide sufficient storage. An inlet control device will be placed at the outlet catch basin to 
limit the outflow to the 250mm diameter storm sewer, which will outlet into the existing 300mm 
diameter public storm sewer on Edison Avenue.  
 
Similar to the Cornerstone site, the proposed storm sewer within the private laneway will be 
increased in size to a 525mm diameter perforated pipe, to act as a superpipe storage system 
and to help promote infiltration. The pipe will be surrounded with clear stone and wrapped in a 
geotextile membrane. The volume obtained from this pipe in conjunction with the volumes within 
the storm manholes and catch basins will provide the necessary storage. An inlet control device 
will be placed at the outlet maintenance hole to limit the outflow to the 250mm diameter storm 



 
373 Princeton Avenue Servicing Brief and Stormwater Management Report 

  

Novatech  Page 14 

  

sewer, which will outlet into the existing 525mm diameter public storm sewer on Princeton 
Avenue.  
 
Refer to Appendix C for the supporting calculations. Table 5.1 below shows the proposed post-
development peak flows for the Uniform site. 
 
Table 5.2 Proposed Post Development Peak Flows 
 

Area ID Area  
Runoff 

2 yr event 5 yr event 100 yr event 

  (ha) L/s L/s L/s 

Controlled - Underground Storage     

A-01 0.1654 11.59 15.65 25.20 

A-03 0.1059 11.59 15.65 25.20 

Uncontrolled - Direct Runoff       

L-01 to L-09 0.0341 1.82 2.48 5.39 

D-01 to D-06 0.0176 3.38 4.61 8.90 

A-02 0.0322 1.51 2.05 4.46 

Total: 0.3552 29.89 40.43 69.15 

 
The post-development flow from the site will be controlled to 29.89 L/s, 40.43 L/s, and 69.15 L/s 
L/s for the 2 year, 5 year, and 100 year design storms, respectively. Thus, the post-development 
flow meets the allowable release rates. 
 

5.3 Major Overland Flow Route 
 
A major overland flow route was identified within the site, as part of the Bay - Kitchissippi LOS 
Drainage System Assessment. The overland flow is directed through the site flowing from 
Edison Avenue to Melbourne Avenue. The overland flow area was delineated based on the 
drainage areas established for the Churchill Avenue Reconstruction project as well as on-site 
observations. Appendix C contains excerpts from the Environmental Compliance Approval 
application submitted to the MOECC in support of the Churchill Avenue Reconstruction project. 
The excerpts provided outline the determined 100 year major drainage flow coming upstream of 
the site from Princeton Avenue to be 485.8 L/s. The Environmental Compliance Approval 
reference number has also been provided. 
 
Minor regrading of Edison Avenue is proposed in order to maximize a flow path along Princeton 
Avenue, a public ROW, to properly provide an engineered path between the proposed units 
along Edison Avenue and through the Cornerstone Parking Lot.  The area for the external major 
overland flow (2.53 ha) is shown in Appendix C. It was assumed that this area could capture 
the 2-year flow, based on the results of the Bay-Kitchissippi model. Therefore, the magnitude of 
the overland flow (370 L/s) was equal to the 100-year flow net of the 2-year capture.  
 
In order to assess the effects of the external overland flow as it relates to the proposed 
development, a 2D PCSWMM model was assembled to determine the depth of the overland 
flow through the site under the 100-year flow condition and the stress test flow condition, per 
City Guidelines. The proposed grading ensures that during the stress test, flows do not 
encroach on the proposed building envelopes. The calculations and summary figure are 
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included in Appendix C. Refer to the Grading Plans, 113004-GR1 and 113004-GR2, for the 
engineered overland flow routing and configuration. 
 
In order to ensure that no obstructions inhibit the flow through the major overland flow route, a 
drainage easement in favour of the City of Ottawa, would protect against any modifications to 
the engineered flow route. For a preliminary development limit, the easement width are shown 
in the plans.  
 
 

6.0 EROSION AND SEDIMENT CONTROL 
 
Temporary erosion and sediment control measures will be implemented both prior to 
commencement and during construction, in accordance with the “Guidelines on Erosion and 
Sediment Control for Urban Construction Sites”, (Government of Ontario, May 1987) and 
“Construction Specification for Temporary Erosion and Sediment Control Measures” 
(OPSS 805). Regular inspection and maintenance of the erosion control measures will be 
undertaken. These measures will include: 
 

• Installment of straw bales at all natural runoff outlets from the property as per 
OPSD 219.100; 

• Placement of filter fabric under all catchbasins and maintenance hatches; 

• Silt fences around the area under construction as per OPSD 219.110. 
 
 

7.0 MISSISSIPPI-RIDEAU SOURCE PROTECTION PLAN 
 

The purpose of Ontario’s Clean Water Act is to protect our water resources that are being used 
as a source of drinking water. Since the legislation does not apply, a standard set of policies 
across Ontario multi-stakeholder Committees are responsible for establishing policies to protect 
their local sources of drinking water.  The Mississippi-Rideau Source Protection Plan has thus 
been implemented in order to oversee the source protection program in the Mississippi-Rideau 
Source Protection Region, in which this development is located. Please refer to the Source 
Protection Figures provided in Appendix C.  Although the location of the site is within the 
source protection area as evident by the Figures provided, the impact on this area will be 
marginal due to the site’s minor development potential, and distance to the stormwater outlet. 
 
 

8.0 UTILITIES 
 
The development will be serviced by Hydro Ottawa, Bell Canada, Rogers Communications, and 
Enbridge Gas Distribution Inc. The utility companies have been contacted and their designs to 
service the development are underway. The respective designs will be complied to produce a 
Composite Utility Plan at a later stage. 
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9.0 COORDINATION AND APPROVALS 
 
The proposed municipal infrastructure will be subject to the following: 
  

• Severance Application with a request for a Minor Variance. Submitted to City of Ottawa, 
proponent FoTenn. 

• Re-zoning and Siteplan Control Applications. Submitted to City of Ottawa, proponent 
Uniform. 

• Building Permits. Submitted to City of Ottawa, proponent Uniform. 

• Municipal Consent for Regrading of Princeton/Edison Avenue and Utility Relocations. 
Submitted to City of Ottawa, proponent Cornerstone and Uniform. 

• Road Cut Permit. Submitted to City of Ottawa, proponent Cornerstone and Uniform. 

• MOECC Environmental Certificates of Approval (ECAs) for the sanitary and storm 
sewers through the “Transfer of Review” program. Submitted to Ministry of the 
Environment and Climate Change, proponent Uniform. 

• RVCA Approval for the stormwater runoff from this development. In the opinion of 
Novatech, the distance that the stormwater runoff will travel before outletting into the 
Ottawa River is sufficiently far such that onsite quality controls would have a negligible 
impact on surface water improvement.  No additional quality control measure required. 

• The water system expansion will be approved as part of the MOECC’s pre-authorized 
future alteration program (F-1 Form) that accompanies the City of Ottawa’s Drinking 
Water Works Permit. Submitted to City of Ottawa, proponent Uniform. 

 
 

10.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the foregoing, the development of the site will be supported by the following: 
 

• Due to the excess residual sewer capacity available, the additional flows of 0.598 L/s 
due to the development are marginal, and will have negligible impact on the existing 
sanitary sewers. 
 

• Based on the minimal domestic demands required, and owing to the available flow at the 
neighboring hydrants for fire-fighting requirements, the proposed housing fronting the 
existing Edison, and Princeton Avenues watermain have adequate capacity to facilitate 
these particular units. The Fire Underwriters Survey as well as the Ontario Building Code 
are being met. 
 

• For the proposed housing fronting Melbourne Avenue the minimal domestic demands 
required are being met. Due to the available flow at the neighboring hydrant for fire-
fighting requirements, the existing Melbourne Avenue watermain does not have 
adequate capacity to meet the Fire Underwriters Survey. This is an existing condition 
and it should be noted that the criteria as set forth by the Ontario Building Code are 
indeed being met. 
 

• In order to reduce the runoff volume and promote stormwater infiltration, 100mm of top 
soil and sod underlain by 200mm of sand will be utilized within all disturbed or proposed 
landscaped areas within the property limits. Furthermore, in areas that are to be 
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untouched river stone trenches are proposed to help assist in the capturing the 10mm 
design storm. 
 

• Inherent TSS removal due to the addition of the “amended topsoil” 
 

• Provide post-to-pre controls for the site and limit direct runoff to the storm sewer. 
 

• Minor regrading of Edison Avenue is proposed in order to properly provide an 
engineered path between the proposed units along Edison Avenue and through the 
Cornerstone Parking Lot. A drainage easement will be provided in favour of the City of 
Ottawa, to ensure that the engineered route is not modified. 
 

• Temporary erosion and sediment control measures will be implemented during 
construction. 
 

• Coordination with the utilities will be required in order to provide each proposed lot with 
Hydro Ottawa, Bell Canada, Rogers Communications, and Enbridge Gas Distribution 
Inc. servicing. 

 
It is recommended that the proposed development servicing and grading design be approved 
for implementation.   
 
NOVATECH  
 
Prepared by:      Reviewed by: 

     
   
 
 

 
 
Ben Sweet, B.A.Sc.     Bassam Bahia, P. Eng. 
E.I.T.        Project Manager | Land Development
 



 

  

 

APPENDIX A 
 

EXISTING SANITARY SEWER ANALYSIS, MOE ECA EXCERPT AND CITY 
CORRESPONDENCE



373 PRINCETON AVENUE

SANITARY DESIGN SHEET (EXISTING SEWERS)

JOB# 116126

PARK COMMERCIAL
POPUL.     

FLOW

PEAK 

PARK 

FLOW

PEAK 

COMMERCIAL  

FLOW

PEAK 

EXTRAN

. FLOW

PEAK 

DESIGN 

FLOW

PARK 

AREA (ha.)

COMMERCIAL 

AREA (ha.)

POPUL.       

(1000's)

AREA 

(ha.)

POPUL.       

(1000's)

PARK 

AREA (ha)

COMMERCIA

L AREA (ha)

RESIDENTIA

L AREA (ha.)

Q(p)                          

L/s

Q(pk)                          

L/s

Q(c)                   

L/s

Q(e)           

(L/s)

Q(d)     

(L/s)

MH 17 * MH 9 439.8 0.440 5.54 0.440 0.00 0.00 5.54 4.000 7.126 0.000 0.00 20.520 27.646 - - - - - - -

Upstream MH 13 118.6 0.119 1.98 0.119 0.00 0.00 1.980 4.000 1.922 0.000 0.00 0.158 2.080 - - - - - - -

MH 13 MH 9 29.2 0.029 0.51 0.148 0.00 0.00 2.49 4.000 2.395 0.000 0.00 0.199 2.594 121.6 250 PVC 0.95 60.468 1.19 4%

Upstream MH 10 57.8 0.058 1.22 0.058 0.00 0.00 1.220 4.000 0.937 0.000 0.00 0.098 1.034 - - - - - - -

MH 10 MH 9 27.2 0.027 0.62 0.085 0.00 0.00 1.840 4.000 1.377 0.000 0.00 0.147 1.525 - - - - - - -

MH 9 MH 1 77.7 0.078 0.50 0.750 0.00 0.00 10.37 4.000 12.158 0.000 0.00 20.906 33.064 79.2 250 PVC 0.98 61.415 1.21 54%

Upstream MH 4 116.7 0.117 2.43 0.117 0.00 0.00 2.430 4.000 1.891 0.000 0.00 0.194 2.085 - - - - - - -

MH 4 MH 1 48.2 0.048 0.90 0.165 0.00 0.00 3.330 4.000 2.672 0.000 0.00 0.266 2.938 156.4 225 PVC 0.37 28.493 0.69 10%

* REFER TO PROVIDED MOE CoA # 6507-7VGPZK DOCUMENTATION FOR ACCUMULATIVE FLOWS UPSTREAM OF MH '17' (MH 267B IN APPLICATION) 

Design Parameters:

1)  Q(e) = 0.08 L/sec/ha Singles 3.4 persons/unit

2) Q(p) = (PxqxM/86,400) Semis/Towns 2.7 persons/unit

3)  Q(pk) = 1000 L/d/ha x M Stacked 2.3 persons/unit

4)  Q(c) = 50000 L/d/ha x N Apartements 2.1 persons/unit

5)  Q(d) = Q(p) + Q(pk)  + Q(c)+ Q(e)

Definitions:

P = Population

q =  Average per capita flow = 350 L/person/day per Figure 4.4 of Sewer Design Guidelines

M = Residential Peaking Factor (Harmon Formula from Section 4.4.1 of the City Sewer Design Guidelines):

M = 1+[14/(4+Pop/1000)]^1/2*K                    (Maximum of 4.0)  K = 0.4 - 0.6

N =Commercial / Park Peaking Factor (1.5) from City Design Guidelines Date

Q(d) = Design Flow (L/sec) Design

Q(p) = Population Flow (L/sec) Job No. Dwg. Reference: Checked:

Q(pk) = Park Flow (L/sec)

Q(c) = Commercial Flow (L/sec)

Q(e) = Extraneous Flow (L/sec)
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RATIO  
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LOCATION EXISTING SEWER DATA
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FLOW

116126 116126-SAN ---

March 29, 2017
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PEAK 
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(M)

LENGTH     

(m)

PIPE 

SIZE 

(mm)

SANITARY SEWER DESIGN SHEET (EXISTING SEWERS)

TYPE 
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EXCERPT FROM MOECC ECA APPLICATION FOR THE CHURCHILL SEWER
REHABILITATION PROJECT:



1

Sam Bahia

From: Sam Bahia

Sent: Wednesday, September 21, 2016 12:37 PM

To: 'Sandanayake, Hiran'

Subject: RE: 373 Princeton Avenue

Thank you very much Hiran. I will pass this info along to our Client, and inform them that should we wish to pursue it, 

we will make contact with the Information Center for further information. 

Greatly appreciated. 

Sam Bahia 

 

From: Sandanayake, Hiran [mailto:Hiran.Sandanayake@ottawa.ca]  

Sent: Wednesday, September 21, 2016 11:41 AM 

To: Sam Bahia <s.bahia@novatech-eng.com> 

Subject: RE: 373 Princeton Avenue 

 

Hi Sam, 

 

This could be of use to you.  This is a hydrograph from our 1:100 year model at SAN28207 (the pipe just upstream of the 

split manhole) with the additional 1 L/s. 

 



2

 

Here are the profiles from the subject property to the two connection points at the West Nepean Collector with these 

assumed flows in the model.  If you find very different flows in your analysis, then I can load them into this model and 

show you the results.  As it stands with the current flows in the model, there appears to be plenty of capacity.   

 



3

 
 

 

PRICNETON SEWER
FRONTING 373
PRICNETON AVE.



4

Hiran Sandanayake, P.Eng. 

Senior Engineer, Water Resources 

City of Ottawa 

Asset Management Branch, City of Ottawa 

100 Constellation Crescent, 6th Floor East 

Ottawa, ON K2G 6J8 

Mail Code 26-61 



5

613-580-2424 ext. 13848 

hiran.sandanayake@ottawa.ca 

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or 

the information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation 

ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire 

prévu est interdite. Je vous remercie de votre collaboration. 

 

 

From: Sam Bahia [mailto:s.bahia@novatech-eng.com]  

Sent: Wednesday, September 21, 2016 10:21 AM 

To: Sandanayake, Hiran 
Subject: 373 Princeton Avenue 

 

Hi Hiran 

Below are my coordinates. 

Thank you 

Sam Bahia, P.Eng, Project Engineer 

NOVATECH Engineers, Planners & Landscape Architects 

240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6  |  Tel: 613.254.9643 x 285  |  Fax: 613.254.5867 

The information contained in this email message is confidential and is for exclusive use of the addressee. 

 

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or 

the information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation 

ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire 

prévu est interdite. Je vous remercie de votre collaboration. 



 

  

 

APPENDIX B 
 

WATERMAIN CORRESPONDENCE, CALCULATIONS AND FIRE INFORMATION 
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M E M O R A N D U M  

 

DATE: FEBRUARY 13, 2017 

TO: JOSHUA WHITE 

FROM: SAM BAHIA /BS 

RE: 373 PRINCETON AVENUE – WATER SERVICING 

PROJECT NO.:  116126-00 

CC:  

Overview 
 
In order to service seven (7) units of the development at 373 Princeton Avenue, it is being 
proposed that a 50mm diameter Type K copper or PEX service be installed within the private 
laneway which runs along the north east side of the existing Jeanne D’Arc Institute. Refer to 
Figure 1 – Request for Residential Water Demand attached. The proposed 50 mm diameter 
service will connect is an existing 200mm diameter watermain along Princeton Avenue and will 
feed the seven (7) units by means of a 19mm diameter Type K copper or PEX service lateral 
complete with service post as per City of Ottawa detail W26. An additional service post will be 
installed at the property line for the 50mm diameter water service extension as per City of Ottawa 
detail W35. 
 
System Criteria 
 
The design criteria used to determine the size of the watermains required to service the site are 
based on a conservative approach that considers three possible scenarios, as follows:  

 
Maximum Allowable Pressure   551.6kPa (80psi)  

Minimum Allowable Pressure (excluding fire flow conditions)    275.8kPa (40psi) 

Minimum Allowable Pressure (including fire flow conditions)   137.9Kpa (20psi) 

 
Water Demands 
 
The City of Ottawa design criteria for Water Distribution systems were used to calculate the 
theoretical water demand for the proposed extension of the public watermain.  The water demand 
has been calculated for each semi-detached 2.5-storey townhouse and is as follows: 
Domestic Flow Daily = 0.011 L/s 
Max. Daily = 0.027 L/s  
Peak Hourly = 0.060 L/s 
 
The required fire demand was calculated using the Fire Underwriters Survey (FUS) Guidelines.   
In the even of a fire the existing Jeanne D’Arc Institute, neighbouring the proposed development, 
would require the highest fire flow demand. The existing nearby hydrants will provide fire 
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protection for the proposed development.  The governing fire demand of this particular building 
was calculated to be 5,284 USGPM (or 20,000 L/min).  Refer to the Attachments for a copy of 
the FUS calculations.   
 
Hydraulic Analysis 
 
This water demand info was submitted to the City and boundary conditions provided from the 
City’s water model.  These boundary conditions were input into the hydraulic model EPANET for 
the purpose of analyzing the performance of the proposed watermain for three theoretical 
conditions: 1) High Pressure check under Average Day conditions 2) Peak Hour demand 3) 
Maximum Day + Fire Flow demand.  However, the maximum day + fire flow demand was not 
modelled since a fire flow will not be demanded from the 50mm diameter service. The existing 
hydrants at both the Princeton and Edison Avenues intersection as well as at the Princeton and 
Melbourne Avenues intersection are within the required distance to provide the necessary fire 
flow demands. 
 
The model indicates that the system can provide adequate pressures for domestic use and fire 
flow demand with a 50mm diameter service connection to Princeton Avenue. The following Table 
1 summarizes the hydraulic water model results. 
 
Table 1: Water Analysis Results Summary  

Condition 

Individual 
Building 
Demand 

(L/s) 

Min/Max 
Allowable 
Operating 
Pressures 

(psi) 

Limits of 
Design 

Operating 
Pressures 

(psi) 

High Pressure 0.011 80psi (Max) 59.57 

Maximum Daily 
Demand and Fire 

Flow 

0.027 20psi (Min) N/A 

Peak Hour 0.060 40psi (Min) 47.42 

 
Based on the proceeding analysis it can be concluded that the watermain, as designed, will 
provide adequate system pressures for the fire flow + maximum day demand and peak hour 
demand.  Refer to Attachments for detailed model results, schematics of the model and 
boundary conditions. 
 
Conclusion 
 
To service the seven (7) units of the development at 373 Princeton Avenue, a 50mm diameter 
Type K copper or PEX service extension is required within the proposed private laneway. This 
service will feed all seven (7) units fronting this private laneway from 19mm diameter Type K 
copper or PEX service laterals, complete with stand posts, and will be connected into the existing 
200mm diameter watermain located it Princeton Avenue. An additional service post will be 
installed at the property line for the 50mm diameter water service extension.  
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ATTACHMENTS 
 

WATERMAIN CORRESPONDENCE, CALCULATIONS AND FIRE INFORMATION 
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Ben Sweet

From: Wu, John <John.Wu@ottawa.ca>

Sent: February-07-17 11:30 AM

To: Ben Sweet

Subject: boundary conditions for 373 Princeton Ave.

Attachments: 373 Princeton Feb 2017.pdf

Hello, please find the attached and below: 

The following are boundary conditions, HGL, for hydraulic analysis at 373 Princeton (zone 1W) assumed to be 

connected to the 203mm on Edison, 203mm on Princeton and 152mm on Melbourne (see attached PDF for 

location).  

Minimum HGL = 108.6m (same at all locations) 

Maximum HGL = 116.9m (same at all locations) 

Edison Ave Fire Flow: 

MaxDay (0.12 L/s) + FireFlow (200 L/s) = 97.2m 

Princeton Ave Fire Flow: 

MaxDay (0.19 L/s) + FireFlow (333 L/s) = 91.7m 

Melbourne Ave Fire Flow: 

Available Flow = 60 L/s assuming a residual of 20 psi and a ground elevation of 74.8m  

 

These are for current conditions and are based on computer model simulation. 

Disclaimer: The boundary condition information is based on current operation of the city water distribution 

system. The computer model simulation is based on the best information available at the time. The operation 

of the water distribution system can change on a regular basis, resulting in a variation in boundary conditions. 

The physical properties of watermains deteriorate over time, as such must be assumed in the absence of actual 

field test data. The variation in physical watermain properties can therefore alter the results of the computer 

model simulation. 

 

 

John Wu, P.Eng. 

Project Manager, Infrastructure Approval 

Development Review (Urban Services) 

Gestionnaire de projet, Approbation de L'infrastructure 

Examen des projects d'amenagement (Services urbains) 
Planning, Infrastructure and Economic Development Department   
Services de planification, d'infrastructure et de développement économique 
City of Ottawa  |  Ville d'Ottawa 
110 Laurier Avenue West. Ottawa, ON  |  110, avenue. Laurier Ouest. Ottawa (Ontario) K1P 1J1  
613.580.2424 ext./poste 27734, fax/téléc:613-560-6006, john.wu@ottawa.ca  
 

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or 

the information it contains by other than the intended recipient(s) is unauthorized. Thank you. 



2

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation 

ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire 

prévu est interdite. Je vous remercie de votre collaboration. 
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 373 Princeton Ave January 31, 2017

Project No.: 116126

Project: 373 Princeton Avenue Reference: City of Ottawa Water Distribtuion Guidelines

Proj. No.: 116126 Ontario Building Code 2006

Design: BCS National Fire Protection Association NFPA 13 - 2013 9 (Chapters 5 & 11)

Basic Residential Water Demand (#2a Edison Ave)

Type of Units = Single (2), and Semi-detached (2)

No of. Units = 4

Single (2), and Semi-detached (2) = 3.05 People/unit

Flow/capita = 350 L/day/person

Domestic Flow Daily = 4270 L/day (# Units x # People x Residential Flow)

= 0.049 L/s Less than 50m³ NO

Max Daily = 10675 L/day (2.5 x Domestic)

= 0.124 L/s

Max Hour = 979 L/hour (2.2 x Max Daily / 24)

= 0.272 L/s
 

Governing FUS = 12000 L/min (Unit B3/B4)

= 3170 USGPM

Basic Residential Water Demand (#2b Melbourne Ave)

Type of Units = Single (1), and Semi-detached (4)

No of. Units = 5

Single (1), and Semi-detached (4) = 2.84 People/unit

Flow/capita = 350 L/day/person

Domestic Flow Daily = 4970 L/day (# Units x # People x Residential Flow)

= 0.058 L/s Less than 50m³ NO

Max Daily = 12425 L/day (2.5 x Domestic)

= 0.144 L/s

Max Hour = 1139 L/hour (2.2 x Max Daily / 24)

= 0.316 L/s
 

Governing FUS = 20000 L/min (Existing Cornerstone Bldg)

= 5284 USGPM

Basic Residential Water Demand (#3 Princeton Ave)

Type of Units = Townhouses (7)

No of. Units = 7

Townhouses (7) = 2.7 People/unit

Flow/capita = 350 L/day/person

Domestic Flow Daily = 6615 L/day (# Units x # People x Residential Flow)

= 0.077 L/s Less than 50m³ NO

Max Daily = 16538 L/day (2.5 x Domestic)

= 0.191 L/s

Max Hour = 1516 L/hour (2.2 x Max Daily / 24)

= 0.421 L/s
 

Governing FUS = 20000 L/min (Existing Cornerstone Bldg)

= 5284 USGPM

Novatech

Suite 200 -  240 Michael Cowpland Drive Ottawa, Ontario, K2M 1P6

M:\2016\116126\DATA\Calculations\Sewer Calcs\Water\20170131_Domestic Water Demand.xls



PROJECT NO: 116126

PROJECT NAME: 373 PRINCETON AVENUE

LOCATION: OTTAWA

DATE FEBRUARY 13, 2017

Node Elevation Demand Head

(m) (LPS) (m) (m) (PSI)

Node 1              75.20 0.011 116.90 41.70 59.30

Node 2                  75.16 0.011 116.90 41.74 59.35

Node 3                  75.12 0.011 116.90 41.78 59.41

Node 4 75.09 0.011 116.90 41.81 59.45

Node 5 75.06 0.011 116.90 41.84 59.50

Node 6 75.03 0.011 116.90 41.87 59.54

Node 7 75.00 0.011 116.90 41.90 59.58

Resvr 1            116.90 -0.080 116.90 0.00 0.00

Pressure

373 Princeton Avenue High Pressure Check

M:\2016\116126\DATA\Calculations\Hydraulics\HighPressure.xlsHighPressure 1 of 1



PROJECT NO: 116126

PROJECT NAME: 373 PRINCETON AVENUE

LOCATION: OTTAWA

DATE FEBRUARY 13, 2017

Node Elevation Demand Head

(m) (LPS) (m) (m) (PSI)

Node 1              75.20 0.060 108.55 33.35 47.42

Node 2                  75.16 0.060 108.54 33.38 47.47

Node 3                  75.12 0.060 108.53 33.41 47.51

Node 4 75.09 0.060 108.52 33.43 47.54

Node 5 75.06 0.060 108.52 33.46 47.58

Node 6 75.03 0.060 108.52 33.49 47.62

Node 7 75.00 0.060 108.52 33.52 47.66

Resvr 1            108.60 -0.420 108.60 0.00 0.00

Pressure

373 Princeton Avenue Peak Hour Check

M:\2016\116126\DATA\Calculations\Hydraulics\Peak Hour.xlsPeakHour 1 of 1



FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

116126

373 Princeton Avenue

10-Apr-17 Legend

Ben Sweet

Reviewed By: Sam Bahia

Cornerstone, 2 storey brick and concrete residential building

Wood frame

Total Fire 

Flow

(L/min)

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Fire resistive construction (< 3 hrs) 0.7

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 745

Number of Floors/Storeys 2

Area of structure considered (m
2
) 1,490

Base fire flow without reductions

F = 220 C (A)
0.5

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

North Side 3.1 - 10 m 20%

East Side 30.1- 45 m 5%

South Side 30.1- 45 m 5%

West Side 3.1 - 10 m 20%

50%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 17,000

or L/s 283

or USGPM 4,491

Hours 3.5

m
3

3570

Cumulative Total

(1) + (2) + (3)

(2,000 L/min < Fire Flow < 45,000 L/min)

Required Duration of Fire Flow (hours)

Required Volume of Fire Flow (m
3
)

5

Exposure surcharge (cumulative (%))

(3) 5,525

4

Sprinkler Reduction

(2) 0

Cumulative Total

Reductions or Surcharges

3

Occupancy hazard reduction or surcharge

(1) -15% 11,050

2

Floor Area

A

F 13,000

Choose
Multiplier 

Options

Value 

Used

Required Fire Flow

1

Construction Material

Coefficient 

related to type 

of construction 

C

1.5

Step

Novatech #:

Project Name:

Date:

Input By:

Building Description:

08/05/2017

Novatech M:\2016\116126\DATA\Calculations\Sewer Calcs\Water\20170410_FUS.xlsx



FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

116126

373 Princeton Avenue

10-Apr-17 Legend

Ben Sweet

Reviewed By: Sam Bahia

Unit A1-A2 and B1-B2, 2 storey detached & semi detached residential buildings

Wood frame

Total Fire 

Flow

(L/min)

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Fire resistive construction (< 3 hrs) 0.7

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 408

Number of Floors/Storeys 2

Area of structure considered (m
2
) 816

Base fire flow without reductions

F = 220 C (A)
0.5

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

North Side 20.1 - 30 m 10%

East Side 3.1 - 10 m 20%

South Side 10.1 - 20 m 15%

West Side 0 - 3 m  25%

70%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 13,000

or L/s 217

or USGPM 3,435

Hours 2.5

m
3

1950

Novatech #:

Project Name:

Date:

Input By:

Building Description:

Choose
Multiplier 

Options

Value 

Used

Required Fire Flow

1

Construction Material

Coefficient 

related to type 

of construction 

C

1.5

Step

2

Floor Area

A

F 9,000

Reductions or Surcharges

3

Occupancy hazard reduction or surcharge

(1) -15% 7,650

4

Sprinkler Reduction

(2) 0

Cumulative Total

Cumulative Total

(1) + (2) + (3)

(2,000 L/min < Fire Flow < 45,000 L/min)

Required Duration of Fire Flow (hours)

Required Volume of Fire Flow (m
3
)

5

Exposure surcharge (cumulative (%))

(3) 5,355

08/05/2017

Novatech M:\2016\116126\DATA\Calculations\Sewer Calcs\Water\20170410_FUS.xlsx



FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

116126

373 Princeton Avenue

10-Apr-17 Legend

Ben Sweet

Reviewed By: Sam Bahia

Unit A3 and B3-B6, 2 storey detached and semi detached residential buildings

Wood frame

Total Fire 

Flow

(L/min)

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Fire resistive construction (< 3 hrs) 0.7

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 495

Number of Floors/Storeys 2

Area of structure considered (m
2
) 990

Base fire flow without reductions

F = 220 C (A)
0.5

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

North Side 10.1 - 20 m 15%

East Side 3.1 - 10 m 20%

South Side 20.1 - 30 m 10%

West Side 0 - 3 m  25%

70%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 14,000

or L/s 233

or USGPM 3,699

Hours 3

m
3

2520

Novatech #:

Project Name:

Date:

Input By:

Building Description:

0(2)
4

(3)
5

5,950

Exposure surcharge (cumulative (%))

8,500-15%(1)
3

Sprinkler Reduction

Occupancy hazard reduction or surcharge

10,000

Coefficient 

related to type 

of construction 

C

1.5

Value 

Used
Choose

Floor Area

Construction Material

Required Fire Flow

Required Duration of Fire Flow (hours)

(2,000 L/min < Fire Flow < 45,000 L/min)

Required Volume of Fire Flow (m
3
)

Multiplier 

Options

(1) + (2) + (3)

Cumulative Total

Cumulative Total

2

1

Step

Reductions or Surcharges

A

F

08/05/2017

Novatech M:\2016\116126\DATA\Calculations\Sewer Calcs\Water\20170410_FUS.xlsx



FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

116126

373 Princeton Avenue

10-Apr-17 Legend

Ben Sweet

Reviewed By: Sam Bahia

Units C1-C7, 2.0 storey townhouses 

Wood frame

Total Fire 

Flow

(L/min)

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Fire resistive construction (< 3 hrs) 0.7

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 525

Number of Floors/Storeys 2

Area of structure considered (m
2
) 1,050

Base fire flow without reductions

F = 220 C (A)
0.5

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

North Side 20.1 - 30 m 10%

East Side 20.1 - 30 m 10%

South Side 3.1 - 10 m 20%

West Side 10.1 - 20 m 15%

55%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 14,000

or L/s 233

or USGPM 3,699

Hours 3

m
3

2520

Novatech #:

Project Name:

Date:

Input By:

Building Description:

Choose
Multiplier 

Options

Value 

Used

Required Fire Flow

1

Construction Material

Coefficient 

related to type 

of construction 

C

1.5

Step

2

Floor Area

A

F 11,000

Reductions or Surcharges

3

Occupancy hazard reduction or surcharge

(1) -15% 9,350

4

Sprinkler Reduction

(2) 0

Cumulative Total

Cumulative Total

(1) + (2) + (3)

(2,000 L/min < Fire Flow < 45,000 L/min)

Required Duration of Fire Flow (hours)

Required Volume of Fire Flow (m
3
)

5

Exposure surcharge (cumulative (%))

(3) 5,143

08/05/2017

Novatech M:\2016\116126\DATA\Calculations\Sewer Calcs\Water\20170410_FUS.xlsx



373 Princeton Avenue May 8, 2017

Fire Water Supply Requirements Based on OBC 2012 (A3.2.5.7)
Project: 373 Princeton Avenue Reference: Ontario Fire Marshal - OBC Fire Fighting Water Supply

Proj. No.: 116126 Ontario Building Code 2012

Design: BCS

Checked: BHB

Q : Fire Water Supply Volume Required (L)

K : Water Supply Coefficent

V : Building Volume (m³)

STot : Spatial Coefficent

Part 1 Volume

Building Classification C OBC 3.1.2.1

Water Supply Coefficent K: 23 A3.2.5.7 Table 1

W (ft) N/A m m A = 745 m²

Original Prop. Add.

L (ft) N/A m m V = 6787 m³to underside of roof deck

H (ft) 9.11 m m use average interior height

Exterior Wall Exposure = Distance between:

(Limiting Distance) Exterior face and Property Line

OBC 3.2.3.1.(3) or Exterior face and Centreline of Street

or Exterior face and line at mid-distance to another building on same lot

North 1.20 m Sside 1 = 0.50

East 7.60 m Sside 2 = 0.24 A3.2.5.7

South 7.60 m Sside 3 = 0.24

West 6.40 m Sside 4 = 0.36

STot = 1.0 + (Sside 1 + Sside 2 + Sside 3 + Sside 4) 2.00

Q REQ = K V STot

Q REQ = 312200 L

Table 2 Flow min = 9000 L/min

= 150 L/s

Remarks: Refer to drawing 116126-GP1, the Cornerstone building is the existing Jeanne D'Arc Institute.

Description: Existing Building (Jeanne D'Arc Institute) is classified as Occupancy C and is of combustible construction. 

Novatech Engineering Consultants Ltd.

Suite 200 -  240 Michael Cowpland Drive Ottawa, Ontario, K2M 1P6
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373 Princeton Avenue May 8, 2017

Fire Water Supply Requirements Based on OBC 2012 (A3.2.5.7)
Project: 373 Princeton Avenue Reference: Ontario Fire Marshal - OBC Fire Fighting Water Supply

Proj. No.: 116126 Ontario Building Code 2012

Design: BCS

Checked: BHB

Q : Fire Water Supply Volume Required (L)

K : Water Supply Coefficent

V : Building Volume (m³)

STot : Spatial Coefficent

Part 1 Volume

Building Classification C OBC 3.1.2.1

Water Supply Coefficent K: 23 A3.2.5.7 Table 1

W (ft) 6.69 m m A = 107 m²

Original Prop. Add.

L (ft) 16.00 m m V = 1124 m³to underside of roof deck

H (ft) 10.5 m m use average interior height

Exterior Wall Exposure = Distance between:

(Limiting Distance) Exterior face and Property Line

OBC 3.2.3.1.(3) or Exterior face and Centreline of Street

or Exterior face and line at mid-distance to another building on same lot

North 8.50 m Sside 1 = 0.15

East 1.20 m Sside 2 = 0.50 A3.2.5.7

South 6.00 m Sside 3 = 0.40

West 1.20 m Sside 4 = 0.50

STot = 1.0 + (Sside 1 + Sside 2 + Sside 3 + Sside 4) 2.00

Q REQ = K V STot

Q REQ = 51681 L

Table 2 Flow min = 2700 L/min

= 45 L/s

Remarks: Refer to drawing 116126-GP2, Detached Buildings are represented with A.

Description: Detached Building is classified as Occupancy C and is of combustible construction. 

Novatech Engineering Consultants Ltd.

Suite 200 -  240 Michael Cowpland Drive Ottawa, Ontario, K2M 1P6
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373 Princeton Avenue May 8, 2017

Fire Water Supply Requirements Based on OBC 2012 (A3.2.5.7)
Project: 373 Princeton Avenue Reference: Ontario Fire Marshal - OBC Fire Fighting Water Supply

Proj. No.: 116126 Ontario Building Code 2012

Design: BCS

Checked: BHB

Q : Fire Water Supply Volume Required (L)

K : Water Supply Coefficent

V : Building Volume (m³)

STot : Spatial Coefficent

Part 1 Volume

Building Classification C OBC 3.1.2.1

Water Supply Coefficent K: 23 A3.2.5.7 Table 1

W (ft) 11.41 m m A = 194 m²

Original Prop. Add.

L (ft) 17.00 m m V = 2037 m³to underside of roof deck

H (ft) 10.5 m m use average interior height

Exterior Wall Exposure = Distance between:

(Limiting Distance) Exterior face and Property Line

OBC 3.2.3.1.(3) or Exterior face and Centreline of Street

or Exterior face and line at mid-distance to another building on same lot

North 8.50 m Sside 1 = 0.15

East 1.20 m Sside 2 = 0.50 A3.2.5.7

South 5.00 m Sside 3 = 0.50

West 1.20 m Sside 4 = 0.50

STot = 1.0 + (Sside 1 + Sside 2 + Sside 3 + Sside 4) 2.00

Q REQ = K V STot

Q REQ = 93702 L

Table 2 Flow min = 2700 L/min

= 45 L/s

Remarks: Refer to drawing 116126-GP2, Semi-Detached Buildings are represented with B.

Description: Semi-Detached Building is classified as Occupancy C and is of combustible construction.

Novatech Engineering Consultants Ltd.

Suite 200 -  240 Michael Cowpland Drive Ottawa, Ontario, K2M 1P6
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373 Princeton Avenue May 8, 2017

Fire Water Supply Requirements Based on OBC 2012 (A3.2.5.7)
Project: 373 Princeton Avenue Reference: Ontario Fire Marshal - OBC Fire Fighting Water Supply

Proj. No.: 116126 Ontario Building Code 2012

Design: BCS

Checked: BHB

Q : Fire Water Supply Volume Required (L)

K : Water Supply Coefficent

V : Building Volume (m³)

STot : Spatial Coefficent

Part 1 Volume

Building Classification C OBC 3.1.2.1

Water Supply Coefficent K: 23 A3.2.5.7 Table 1

W (ft) 18.00 m m A = 225 m²

Original Prop. Add.

L (ft) 12.50 m m V = 2363 m³to underside of roof deck

H (ft) 10.5 m m use average interior height

Exterior Wall Exposure = Distance between:

(Limiting Distance) Exterior face and Property Line

OBC 3.2.3.1.(3) or Exterior face and Centreline of Street

or Exterior face and line at mid-distance to another building on same lot

North 4.00 m Sside 1 = 0.50

East 4.50 m Sside 2 = 0.50 A3.2.5.7

South 6.50 m Sside 3 = 0.35

West 1.20 m Sside 4 = 0.50

STot = 1.0 + (Sside 1 + Sside 2 + Sside 3 + Sside 4) 2.00

Q REQ = K V STot

Q REQ = 108675 L

Table 2 Flow min = 2700 L/min

= 45 L/s

Remarks: Refer to drawing 116126-GP2, Townhouse Buildings are represented with C.

Description: Townhouse Building (3 Units) is classified as Occupancy C and is of combustible construction.

Novatech Engineering Consultants Ltd.

Suite 200 -  240 Michael Cowpland Drive Ottawa, Ontario, K2M 1P6
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373 Princeton Avenue May 8, 2017

Fire Water Supply Requirements Based on OBC 2012 (A3.2.5.7)
Project: 373 Princeton Avenue Reference: Ontario Fire Marshal - OBC Fire Fighting Water Supply

Proj. No.: 116126 Ontario Building Code 2012

Design: BCS

Checked: BHB

Q : Fire Water Supply Volume Required (L)

K : Water Supply Coefficent

V : Building Volume (m³)

STot : Spatial Coefficent

Part 1 Volume

Building Classification C OBC 3.1.2.1

Water Supply Coefficent K: 23 A3.2.5.7 Table 1

W (ft) 11.02 m m A = 151 m²

Original Prop. Add.

L (ft) 13.70 m m V = 1586 m³to underside of roof deck

H (ft) 10.5 m m use average interior height

Exterior Wall Exposure = Distance between:

(Limiting Distance) Exterior face and Property Line

OBC 3.2.3.1.(3) or Exterior face and Centreline of Street

or Exterior face and line at mid-distance to another building on same lot

North 4.00 m Sside 1 = 0.50

East 1.20 m Sside 2 = 0.50 A3.2.5.7

South 6.60 m Sside 3 = 0.34

West 5.10 m Sside 4 = 0.49

STot = 1.0 + (Sside 1 + Sside 2 + Sside 3 + Sside 4) 2.00

Q REQ = K V STot

Q REQ = 72933 L

Table 2 Flow min = 2700 L/min

= 45 L/s

Remarks: Refer to drawing 116126-GP2, Townhouse Buildings are represented with C.

Description: Townhouse Building (2 Units) is classified as Occupancy C and is of combustible construction.

Novatech Engineering Consultants Ltd.

Suite 200 -  240 Michael Cowpland Drive Ottawa, Ontario, K2M 1P6
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APPENDIX C 
 

STORMWATER MANAGEMENT CALCULATIONS 



 

  

PROPOSED POST DEVELOPMENT PEAK FLOWS 



 373 PRINCETON AVENUE

Controlled Flow 

2 YR

(ha) (min) mm/hr L/s (L/s)

Uniform

L-01 0.0012 0.15 15.00 61.77 0.03 Direct Runoff 0.03

L-02 0.0028 0.34 15.00 61.77 0.16 Direct Runoff 0.16

L-03 0.0036 0.46 15.00 61.77 0.28 Direct Runoff 0.28

L-04 0.0041 0.30 15.00 61.77 0.21 Direct Runoff 0.21

L-05 0.0100 0.18 15.00 61.77 0.31 Direct Runoff 0.31

L-06 0.0011 0.15 15.00 61.77 0.03 Direct Runoff 0.03

L-07 0.0036 0.44 15.00 61.77 0.27 Direct Runoff 0.27

L-08 0.0040 0.46 15.00 61.77 0.32 Direct Runoff 0.32

L-09 0.0038 0.32 15.00 61.77 0.20 Direct Runoff 0.20

D-01 0.0027 0.90 10.00 76.81 0.51 Direct Runoff 0.51

D-02 0.0026 0.90 10.00 76.81 0.51 Direct Runoff 0.51

D-03 0.0032 0.90 10.00 76.81 0.61 Direct Runoff 0.61

D-04 0.0027 0.90 10.00 76.81 0.51 Direct Runoff 0.51

D-05 0.0032 0.90 10.00 76.81 0.62 Direct Runoff 0.62

D-06 0.0032 0.90 10.00 76.81 0.62 Direct Runoff 0.62

A-01 0.1654 0.56 20.00 52.03 13.39 Storage 11.59

A-02 0.0322 0.27 15.00 61.77 1.51 Direct Runoff 1.51

A-03 0.1059 0.69 15.00 61.77 12.61 Storage 11.59

Total: 0.3552 32.71 29.89

Cornerstone

A-04 0.1027 0.49 15.00 61.77 8.61 Direct Runoff 8.61

A-05 0.0833 0.57 20.00 52.03 6.82 - -

A-06 0.0445 0.75 10.00 76.81 7.08 Storage 10.78

Total: 0.2305 22.51 19.39

5 YR

(ha) (min) mm/hr L/s (L/s)

Uniform

L-01 0.0012 0.15 15.00 84.11 0.04 Direct Runoff 0.04

L-02 0.0028 0.34 15.00 84.11 0.22 Direct Runoff 0.22

L-03 0.0036 0.46 15.00 84.11 0.38 Direct Runoff 0.38

L-04 0.0041 0.30 15.00 84.11 0.29 Direct Runoff 0.29

L-05 0.0100 0.18 15.00 84.11 0.42 Direct Runoff 0.42

L-06 0.0011 0.15 15.00 84.11 0.04 Direct Runoff 0.04

L-07 0.0036 0.44 15.00 84.11 0.37 Direct Runoff 0.37

L-08 0.0040 0.46 15.00 84.11 0.44 Direct Runoff 0.44

L-09 0.0038 0.32 15.00 84.11 0.28 Direct Runoff 0.28

D-01 0.0027 0.90 10.00 104.59 0.70 Direct Runoff 0.70

D-02 0.0026 0.90 10.00 104.59 0.69 Direct Runoff 0.69

D-03 0.0032 0.90 10.00 104.59 0.84 Direct Runoff 0.84

D-04 0.0027 0.90 10.00 104.59 0.69 Direct Runoff 0.69

D-05 0.0032 0.90 10.00 104.59 0.85 Direct Runoff 0.85

D-06 0.0032 0.90 10.00 104.59 0.84 Direct Runoff 0.84

A-01 0.1654 0.56 20.00 70.85 18.24 Storage 15.65

A-02 0.0322 0.27 15.00 84.11 2.05 Direct Runoff 2.05

A-03 0.1059 0.69 15.00 84.11 17.17 Storage 15.65

Total: 0.3552 44.54 40.43

Cornerstone

A-04 0.1027 0.49 15.00 84.11 11.72 Direct Runoff 11.72

A-05 0.0833 0.57 20.00 70.85 9.29 Storage -

A-06 0.0445 0.75 10.00 104.59 9.64 Storage 14.51

Total: 0.2305 30.65 26.23

Uncontrolled 

Runoff

Control System

Control System

Controlled 

Flow

Controlled 

Flow

Area No.
Uncontrolled 

Runoff
IntensityTimeArea C2yr

Area No. Area C2yr Time Intensity

PREPARED BY: NOVATECH

DATE: MARCH 20, 2017 M:\2016\116126\DATA\Calculations\Sewer Calcs\SWM\116126-SWM Calculations (post-pre).xlsx



 373 PRINCETON AVENUE

Controlled Flow 

100 YR

(ha) (min) mm/hr L/s (L/s)

Uniform

L-01 0.0012 0.19 15.00 146.27 0.09 Direct Runoff 0.09

L-02 0.0028 0.42 15.00 146.27 0.48 Direct Runoff 0.48

L-03 0.0036 0.57 15.00 146.27 0.83 Direct Runoff 0.83

L-04 0.0041 0.37 15.00 146.27 0.62 Direct Runoff 0.62

L-05 0.0100 0.22 15.00 146.27 0.91 Direct Runoff 0.91

L-06 0.0011 0.19 15.00 146.27 0.09 Direct Runoff 0.09

L-07 0.0036 0.55 15.00 146.27 0.81 Direct Runoff 0.81

L-08 0.0040 0.58 15.00 146.27 0.95 Direct Runoff 0.95

L-09 0.0038 0.40 15.00 146.27 0.61 Direct Runoff 0.61

D-01 0.0027 1.00 10.00 181.88 1.34 Direct Runoff 1.34

D-02 0.0026 1.00 10.00 181.88 1.33 Direct Runoff 1.33

D-03 0.0032 1.00 10.00 181.88 1.62 Direct Runoff 1.62

D-04 0.0027 1.00 10.00 181.88 1.34 Direct Runoff 1.34

D-05 0.0032 1.00 10.00 181.88 1.63 Direct Runoff 1.63

D-06 0.0032 1.00 10.00 181.88 1.63 Direct Runoff 1.63

A-01 0.1654 0.70 20.00 123.21 39.65 Storage 25.20

A-02 0.0322 0.34 15.00 146.27 4.46 Direct Runoff 4.46

A-03 0.1059 0.87 15.00 146.27 37.32 Storage 25.20

Total: 0.3552 95.71 69.14

Cornerstone

A-04 0.1027 0.61 15.00 146.27 25.49 Direct Runoff 25.49

A-05 0.0833 0.71 20.00 123.21 20.20 Storage -

A-06 0.0445 0.93 10.00 181.88 20.95 Storage 19.37

Total: 0.2305 66.64 44.86

Uniform Allowable Release Rate Summary Table

Area 0.3552 ha

C 0.49 2 yr event 5 yr event 100 yr event
tc 15 min (ha) L/s L/s L/s
i2 61.77 mm/hr Controlled - Surface Storage and Super Pipe

i5 83.56 mm/hr A-01 0.1654 11.59 15.65 25.20

i100 142.89 mm/hr A-03 0.1059 11.59 15.65 25.20

Uncontrolled - Direct Runoff

Q100 Allowable 2.78 x C x i x A L-01 to L-09 0.0341 1.82 2.48 5.39

69.15 L/s D-01 to D-06 0.0176 3.38 4.61 8.90

A-02 0.0322 1.51 2.05 4.46

Total: 0.3552 29.89 40.43 69.14

Cornerstone Allowable Release Rate Summary Table

Area 0.2305 ha

C 0.49 2 yr event 5 yr event 100 yr event
tc 15 min (ha) L/s L/s L/s
i2 61.77 mm/hr Controlled - Surface Storage and Super Pipe

i5 83.56 mm/hr A-05 & A-06 0.1278 10.78 14.51 19.37

i100 142.89 mm/hr Uncontrolled - Direct Runoff

A-04 0.1027 8.61 11.72 25.49

Q100 Allowable 2.78 x C x i x A Total: 0.2305 19.3903 26.2348 44.8574

44.86 L/s

Area ID Area 

Runoff

Runoff

Area ID Area 

Area No. Area 
Uncontrolled 

Runoff
Control System

Controlled 

Flow
C2yr Time Intensity

PREPARED BY: NOVATECH

DATE: MARCH 20, 2017 M:\2016\116126\DATA\Calculations\Sewer Calcs\SWM\116126-SWM Calculations (post-pre).xlsx



 373 PRINCETON AVENUE

Area (m
2
) C Area (m

2
) C

L-01 11.5 0.0 0.85 11.5 0.15 0.15 0.19

L-02 28.3 7.5 0.85 20.8 0.15 0.34 0.42

L-03 35.7 15.8 0.85 19.9 0.15 0.46 0.57

L-04 40.8 8.7 0.85 32.1 0.15 0.30 0.37

L-05 99.9 4.1 0.85 95.8 0.15 0.18 0.22

L-06 11.3 0.0 0.85 11.3 0.15 0.15 0.19

L-07 36.3 15.1 0.85 21.2 0.15 0.44 0.55

L-08 40.1 18.0 0.85 22.1 0.15 0.46 0.58

L-09 37.5 9.0 0.85 28.5 0.15 0.32 0.40

D-01 26.6 26.6 0.90 0.0 0.15 0.90 1.00

D-02 26.4 26.4 0.90 0.0 0.15 0.90 1.00

D-03 32.0 32.0 0.90 0.0 0.15 0.90 1.00

D-04 26.5 26.5 0.90 0.0 0.15 0.90 1.00

D-05 32.3 32.3 0.90 0.0 0.15 0.90 1.00

D-06 32.2 32.2 0.90 0.0 0.15 0.90 1.00

A-01 1654.3 968.4 0.85 685.9 0.15 0.56 0.70

A-02 321.8 56.3 0.85 265.5 0.15 0.27 0.34

A-03 1058.8 821.9 0.85 236.9 0.15 0.69 0.87

Total: 3552.3 2100.8 0.85 1451.5 0.15 0.57 0.71

A-04 1026.8 455.5 0.85 571.3 0.20 0.49 0.61

A-05 833.2 495.4 0.85 337.8 0.15 0.57 0.71

A-06 444.7 353.0 0.90 91.7 0.15 0.75 0.93

Total: 2304.7 1303.9 0.86 1000.8 0.18 0.57 0.71

NOTE: C values have been modified to denote the initial abstraction of the 2-yr storm from the 5 and 

100-yr runoff

Uniform

Cornerstone

Runoff Coefficients

100-Year 

Runoff 

Coefficient

Hard Surface AreaTotal Area 

(m
2
)

Drainage Area

5-Year 

Runoff 

Coefficient

Grass Area

PREPARED BY: NOVATECH

DATE: MARCH 20, 2017 M:\2016\116126\DATA\Calculations\Sewer Calcs\SWM\116126-SWM Calculations (post-pre).xlsx



 373 PRINCETON AVENUE

REQUIRED STORAGE - 2-YEAR EVENT REQUIRED STORAGE - 5-YEAR EVENT REQUIRED STORAGE - 100-YEAR EVENT

Uniform Storage (A-01) Uniform Storage (A-01) Uniform Storage (A-01)

OTTAWA IDF CURVE OTTAWA IDF CURVE OTTAWA IDF CURVE

      Area = 0.165 ha Qallow = 11.59       Area = 0.165 ha Qallow = 15.65       Area = 0.165 ha Qallow = 25.20

          C = 0.56 Vol(max) = 3.88 m3           C = 0.56 Vol(max) = 5.26 m3           C = 0.70 Vol(max) = 18.70 m3

Time Intensity Q Qnet Vol Time Intensity Q Qnet Vol Time Intensity Q Qnet Vol

(min) (mm/hr) (L/s) (L/s) (m
3
) (min) (mm/hr) (L/s) (L/s) (m

3
) (min) (mm/hr) (L/s) (L/s) (m

3
)

5 103.57 26.66 15.07 4.52 5 140.99 36.30 20.65 6.19 5 242.70 78.10 52.90 15.87

10 76.81 19.77 8.18 4.91 10 104.10 26.80 11.15 6.69 10 178.56 57.46 32.26 19.36

15 61.77 15.90 4.31 3.88 15 83.50 21.50 5.85 5.26 15 142.89 45.98 20.78 18.70

20 52.03 13.39 1.80 2.17 20 70.21 18.07 2.42 2.91 20 119.95 38.60 13.40 16.08

25 45.17 11.63 0.04 0.06 25 60.87 15.67 0.02 0.03 25 103.85 33.42 8.22 12.33

30 40.04 10.31 -1.28 -2.31 30 53.91 13.88 -1.77 -3.19 30 91.87 29.56 4.36 7.85

35 36.06 9.28 -2.31 -4.84 35 48.50 12.49 -3.16 -6.65 35 82.58 26.57 1.37 2.88

40 32.86 8.46 -3.13 -7.51 40 44.17 11.37 -4.28 -10.27 40 75.15 24.18 -1.02 -2.44

45 30.24 7.78 -3.81 -10.27 45 40.62 10.46 -5.19 -14.02 45 69.05 22.22 -2.98 -8.05

50 28.04 7.22 -4.37 -13.11 50 37.64 9.69 -5.96 -17.88 50 63.95 20.58 -4.62 -13.86

55 26.17 6.74 -4.85 -16.01 55 35.11 9.04 -6.61 -21.81 55 59.62 19.19 -6.01 -19.84

60 24.56 6.32 -5.27 -18.96 60 32.94 8.48 -7.17 -25.82 60 55.89 17.99 -7.21 -25.97

645 3.85 0.99 -10.60 -410.13 645 5.12 1.32 -14.33 -554.69 645 8.56 2.75 -22.45 -868.67

PREPARED BY: NOVATECH

DATE: MARCH 20, 2017 M:\2016\116126\DATA\Calculations\Sewer Calcs\SWM\116126-SWM Calculations (post-pre).xlsx



 373 PRINCETON AVENUE

REQUIRED STORAGE - 2-YEAR EVENT REQUIRED STORAGE - 5-YEAR EVENT REQUIRED STORAGE - 100-YEAR EVENT

Uniform Storage (A-03) Uniform Storage (A-03) Uniform Storage (A-03)

OTTAWA IDF CURVE OTTAWA IDF CURVE OTTAWA IDF CURVE

      Area = 0.106 ha Qallow = 11.59       Area = 0.106 ha Qallow = 15.65       Area = 0.106 ha Qallow = 25.20

          C = 0.69 Vol(max) = 0.91 m3           C = 0.69 Vol(max) = 1.25 m3           C = 0.87 Vol(max) = 10.13 m3

Time Intensity Q Qnet Vol Time Intensity Q Qnet Vol Time Intensity Q Qnet Vol

(min) (mm/hr) (L/s) (L/s) (m
3
) (min) (mm/hr) (L/s) (L/s) (m

3
) (min) (mm/hr) (L/s) (L/s) (m

3
)

5 103.57 21.14 9.55 2.86 5 140.99 28.78 13.13 3.94 5 242.70 61.92 36.72 11.02

10 76.81 15.68 4.09 2.45 10 104.10 21.25 5.60 3.36 10 178.56 45.55 20.35 12.21

15 61.77 12.61 1.02 0.91 15 83.50 17.04 1.39 1.25 15 142.89 36.45 11.25 10.13

20 52.03 10.62 -0.97 -1.16 20 70.21 14.33 -1.32 -1.58 20 119.95 30.60 5.40 6.48

25 45.17 9.22 -2.37 -3.56 25 60.87 12.42 -3.23 -4.84 25 103.85 26.49 1.29 1.94

30 40.04 8.17 -3.42 -6.15 30 53.91 11.00 -4.65 -8.37 30 91.87 23.44 -1.76 -3.17

35 36.06 7.36 -4.23 -8.88 35 48.50 9.90 -5.75 -12.08 35 82.58 21.07 -4.13 -8.68

40 32.86 6.71 -4.88 -11.72 40 44.17 9.01 -6.64 -15.92 40 75.15 19.17 -6.03 -14.47

45 30.24 6.17 -5.42 -14.63 45 40.62 8.29 -7.36 -19.87 45 69.05 17.62 -7.58 -20.48

50 28.04 5.72 -5.87 -17.60 50 37.64 7.68 -7.97 -23.90 50 63.95 16.32 -8.88 -26.65

55 26.17 5.34 -6.25 -20.62 55 35.11 7.17 -8.48 -27.99 55 59.62 15.21 -9.99 -32.96

60 24.56 5.01 -6.58 -23.68 60 32.94 6.72 -8.93 -32.14 60 55.89 14.26 -10.94 -39.39

645 3.85 0.79 -10.80 -418.09 645 5.12 1.04 -14.61 -565.25 645 8.56 2.18 -23.02 -890.76

PREPARED BY: NOVATECH

DATE: MARCH 20, 2017 M:\2016\116126\DATA\Calculations\Sewer Calcs\SWM\116126-SWM Calculations (post-pre).xlsx



 373 PRINCETON AVENUE

REQUIRED STORAGE - 2-YEAR EVENT REQUIRED STORAGE - 5-YEAR EVENT REQUIRED STORAGE - 100-YEAR EVENT

Cornerstone Storage (A-05 & A-06) Cornerstone Storage (A-05 & A-06) Cornerstone Storage (A-05 & A-06)

OTTAWA IDF CURVE OTTAWA IDF CURVE OTTAWA IDF CURVE

      Area = 0.128 ha Qallow = 10.78       Area = 0.128 ha Qallow = 14.51       Area = 0.128 ha Qallow = 19.37

          C = 0.63 Vol(max) = 2.71 m3           C = 0.63 Vol(max) = 3.72 m3           C = 0.79 Vol(max) = 18.46 m3

Time Intensity Q Qnet Vol Time Intensity Q Qnet Vol Time Intensity Q Qnet Vol

(min) (mm/hr) (L/s) (L/s) (m
3
) (min) (mm/hr) (L/s) (L/s) (m

3
) (min) (mm/hr) (L/s) (L/s) (m

3
)

5 103.57 23.13 12.35 3.70 5 140.99 31.48 16.97 5.09 5 242.70 67.74 48.37 14.51

10 76.81 17.15 6.37 3.82 10 104.10 23.24 8.73 5.24 10 178.56 49.84 30.47 18.28

15 61.77 13.79 3.01 2.71 15 83.50 18.64 4.13 3.72 15 142.89 39.88 20.51 18.46

20 52.03 11.62 0.84 1.01 20 70.21 15.68 1.17 1.40 20 119.95 33.48 14.11 16.93

25 45.17 10.09 -0.69 -1.04 25 60.87 13.59 -0.92 -1.38 25 103.85 28.99 9.62 14.42

30 40.04 8.94 -1.84 -3.31 30 53.91 12.04 -2.47 -4.45 30 91.87 25.64 6.27 11.29

35 36.06 8.05 -2.73 -5.73 35 48.50 10.83 -3.68 -7.73 35 82.58 23.05 3.68 7.73

40 32.86 7.34 -3.44 -8.26 40 44.17 9.86 -4.65 -11.15 40 75.15 20.97 1.60 3.85

45 30.24 6.75 -4.03 -10.87 45 40.62 9.07 -5.44 -14.69 45 69.05 19.27 -0.10 -0.26

50 28.04 6.26 -4.52 -13.56 50 37.64 8.41 -6.10 -18.31 50 63.95 17.85 -1.52 -4.56

55 26.17 5.84 -4.94 -16.29 55 35.11 7.84 -6.67 -22.01 55 59.62 16.64 -2.73 -9.00

60 24.56 5.48 -5.30 -19.07 60 32.94 7.35 -7.16 -25.76 60 55.89 15.60 -3.77 -13.57

645 3.85 0.86 -9.92 -383.88 645 5.12 1.14 -13.37 -517.33 645 8.56 2.39 -16.98 -657.19

PREPARED BY: NOVATECH
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MAJOR OVERLAND FLOW ROUTE 



SITE LOCATION

OVERLAND FLOW
DRAINAGE AREA
C= 0.45
A= 2.53ha

OVERLAND FLOW
ROUTE THROUGH
SITE

MAJOR SYSTEM RUNOFF = 100-YEAR FLOW - 2-YEAR
FLOW (ASSUMES 2-YEAR INLET CAPACITY)
USING 15 min. Tc:
Q100 = CIA = 1.25(0.45)(142.9mm/hr)(2.53ha) = 565L/s
Q2 = CIA = (0.45)(61.8mm/hr)(2.53ha) = 195L/s

OVERLAND FLOW = 370L/s



Bay-Kitchissippi Drainage System 

Assessment - Phase I 

Technical Memo #1 - Level of 

Service Evaluation    

 

 

  

 August 2008 

 



BAY-KITCHISSIPPI DRAINAGE SYSTEM ASSESSMENT - PHASE I 

TECHNICAL MEMO #1 - LEVEL OF SERVICE EVALUATION    
Churchill Design Project 

August 2008 

mp w:\active\1634_00795_bay_kitchissippi_drainage\planning\report\mem_tm1_los_assessment_mgn_mt_20080813.doc 4.2  

The ponding depths simulated at this location are relatively high and the area could benefit from 

additional catchbasins. It should be noted that the model is not calibrated and so the results 

provide an indication of where problem areas are located, but the depths themselves may or 

may not reflect actual levels.  

Furthermore, since the high water levels noted were observed during a spring melt, local 

measures, such as regarding to further divert overland flow from reaching low level apartments 

may also be considered. 

4.2 MADISON AVENUE CATCHBASINS 

The connectivity of the catchbasins along Madison Avenue has been identified as a concern by 

Novatech in the notes from the Churchill Reconstruction TAC Meeting No. 1 (July 25, 2008). 

City staff noted that a City of Ottawa maintenance manual indicated the size of the storm sewer 

along Churchill Avenue from Madison to Whitby as being a 200mm (email August 20, 2008). 

The City also provided a figure with an assumed connectivity showing this 200mm pipe running 

along Madison Avenue, and receiving flow from the catchbasins noted above. The model 

reflects these assumptions. 

4.3 OVERLAND FLOW ACROSS PRIVATE PROPERTY 

The overland drainage networks for the study area were established based on Streambuilder 

information provided by the City combined with findings from field investigations. Three (3) 

locations were noted and modeled as conveying overland flow from Churchill Avenue onto and 

through adjacent private propriety (see also Figure 4.1): 

• Churchill Avenue at Princeton Avenue – draining to the west towards Edison Avenue; 

• Between Irene Crescent and Currell Avenue – draining to the west towards Edison Avenue; 
and, 

• Between Carling Avenue and Tillbury Avenue – draining to the east towards the adjacent 
commercial parking lot. 

 

It is good practice to keep overland flows on public right-of-ways, as opposed to crossing private 

property. The reconstruction of Churchill Avenue provides an opportunity to review the local 

overland drainage at these locations and potentially regrade to prevent flow from public right-of-

ways from crossing onto private property.  These opportunities should be reviewed and 

considered in the design.  

4.4 MINOR SYSTEM OUTLETS ALONG CHURCHILL 

The capacity of three (3) minor system outlets along Churchill Avenue was identified as a 

concern by Novatech in the notes from the Churchill Reconstruction TAC Meeting No.1 (July 25, 

2008), as well as by City staff. Figure 4.2 shows the location of the minor system outlets in 

question. 
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4.1

Churchill - Overland Flow Across Private Proprety

CITY OF OTTAWA
BAY-KITCHISSIPPI DRAINAGE SYSTEM ASSESSMENT
TM1 - LEVEL OF SERVICE ASSESSMENT

August 2008
1634-00795
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EXCERPT FROM MOECC ECA APPLICATION FOR THE CHURCHILL SEWER
REHABILITATION PROJECT:



Overland Flows through and around the Site

Q100 = 313L/s
D100 = 0.10m by Mannings
Qstress = 380 L/s
Dstress = 0.11m
(see calculation 1)

Q100= 57L/s
D100= 0.05m by Mannings
Qstress = 68 L/s
Dstress = 0.06m
(see calculation 2)

Q100= 490L/s
D100= 0.14m by Mannings
Qstress = 590 L/s
Dstress = 0.15m
(see calculation 3)

Q100= 370L/s
D100= 0.18m by Mannings
Qstress = 440 L/s
Dstress = 0.20m
(see calculation 4)

Q100= 370L/s
D100= 0.14m by Mannings
Qstress = 440 L/s
Dstress = 0.15m
(see calculation 5)



Calculation 1: Southbound Edison Ave.

Flow was determined based on an area weighted average

using the full overland flow drainage area (2.53ha).

The area from the north is 2.14ha, giving a relative flow of

313L/s. In the stress test (+20%), this flow increases to 

380L/s.

The cross-section used is a V-shape to simulate a gutter.

The Flows have been cut in half to simulate flow on each

side of the road (i.e. two gutters). Slope was determined 

from the Edison reconstruction contract drawings.

Gutter Flow - 100-year

Depth m 0.10 Lower than centreline.

Side slope (L)1 to X 33 (3% crossfall)

Side slope (R)1 to X 1 (mountable curb)

Top Width (L) m 3.3

Top Width (R) m 0.1

Area m
2

0.173

Perimeter m 3.48

R=A/P m 0.05

n 0.015 (asphalt)

Slope m/m 0.01

Qmax
m

3
/s 0.157

Vmax m/s 0.903

Gutter Flow - Stress Test

Depth m 0.11 At centreline

Side slope (L)1 to X 33 (3% crossfall)

Side slope (R)1 to X 1 (mountable curb)

Top Width (L) m 3.6

Top Width (R) m 0.1

Area m
2

0.201

Perimeter m 3.74

R=A/P m 0.05

n 0.015 (asphalt)

Slope m/m 0.01

Qmax
m

3
/s 0.190

Vmax m/s 0.948

Calculation 2: Northbound Edison Ave.

Flow was determined based on an area weighted average

using the full overland flow drainage area (2.53ha).

The area from the north is 0.39ha, giving a relative flow of

57L/s. In the stress test (+20%), this flow increases to 

68L/s.

The cross-section used is a V-shape to simulate a gutter.

The Flows have been cut in half to simulate flow on each
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side of the road (i.e. two gutters). Slope was determined 

from the Edison reconstruction contract drawings.

Gutter Flow - 100-year

Depth m 0.05 Lower than centreline.

Side slope (L)1 to X 33 (3% crossfall)

Side slope (R)1 to X 1 (mountable curb)

Top Width (L) m 1.8

Top Width (R) m 0.1

Area m
2

0.049

Perimeter m 1.85

R=A/P m 0.03

n 0.015 (asphalt)

Slope m/m 0.01

Qmax
m

3
/s 0.029

Vmax m/s 0.593

Gutter Flow - Stress Test

Depth m 0.06 Lower than centreline.

Side slope (L)1 to X 33 (3% crossfall)

Side slope (R)1 to X 1 (mountable curb)

Top Width (L) m 1.9

Top Width (R) m 0.1

Area m
2

0.055

Perimeter m 1.96

R=A/P m 0.03

n 0.015 (asphalt)

Slope m/m 0.01

Qmax
m

3
/s 0.034

Vmax m/s 0.617

Calculation 3: Westbound Princeton Ave.

Flow was determined from the Churchill Reconstruction

project. See attached exerpt. 

The cross-section used is a V-shape to simulate a gutter.

The flows are not reduced because the north gutter

was designed to convey the entire flow. Slope determined

from the Edison reconstruction contract drawings.

Gutter Flow - 100-year

Depth m 0.14 Above centreline.

Side slope (L)1 to X 33 (3% crossfall)

Side slope (R)1 to X 1 (mountable curb)

Top Width (L) m 4.5

Top Width (R) m 0.1

Area m
2

0.315

Perimeter m 4.68

R=A/P m 0.07

n 0.015 (asphalt)

Slope m/m 0.02



Qmax
m

3
/s 0.490

Vmax m/s 1.558

Gutter Flow - Stress Test

Depth m 0.15 Above centreline.

Side slope (L)1 to X 33 (3% crossfall)

Side slope (R)1 to X 1 (mountable curb)

Top Width (L) m 4.8

Top Width (R) m 0.1

Area m
2

0.361

Perimeter m 5.02

R=A/P m 0.07

n 0.015 (asphalt)

Slope m/m 0.02

Qmax
m

3
/s 0.590

Vmax m/s 1.632

Results above centreline indicate that the flow will

spill to the other gutter across the street. Assuming

this spill will not occur is conservative with respect

to determining the maximum depth of flow on the

roadways.

Calculation 4: In-site Swale

Flow determined from overland flow drainage analysis.

The cross-section used is trapezoidal to best simulate

the W-shape of the cross-section. To compensate, the

bottom elevation should be estimated as the difference

between the CL swale and the middle high point

(e.g. 75.32m at the indicated cross-section)

Swale Flow - 100-year

Depth m 0.13

Bottom Width m 5.2

Side slope (L)1 to X 3.4 (left)

Side slope (R)1 to X 3.1 (right)

Top Width (L) m 0.4

Top Width (R) m 0.4

Area m
2

0.745

Perimeter m 6.10

R=A/P m 0.12

n 0.035 (grass channel)

Slope m/m 0.005

Qmax
m

3
/s 0.370

Vmax m/s 0.497

Swale Flow - Stress Test

Depth m 0.15

Bottom Width m 5.2

Side slope (L)1 to X 3.4 (left)



Side slope (R)1 to X 3.1 (right)

Top Width (L) m 0.5

Top Width (R) m 0.5

Area m
2

0.831

Perimeter m 6.20

R=A/P m 0.13

n 0.035 (grass channel)

Slope m/m 0.005

Qmax
m

3
/s 0.440

Vmax m/s 0.529

Depths on the figure have added 5cm to account

for the shape assumption since they will be

measured from centreline.

Calculation 5: In-site Roadway

Flow determined from overland flow drainage analysis.

The cross-section used is a recangle section to

represent the road. While the road has more of a

V shape, the compensation is to split the difference

in elevation between the gutter and the opposite EP.

Roadway - 100-year

Depth m 0.11

Bottom Width m 3.2

Area m
2

0.356

Perimeter m 3.42

R=A/P m 0.10

n 0.015

Slope m/m 0.005

Qmax
m

3
/s 0.371

Vmax m/s 1.042

Roadway - Stress Test

Depth m 0.12

Bottom Width m 3.2

Area m
2

0.395

Perimeter m 3.45

R=A/P m 0.11

n 0.015

Slope m/m 0.005

Qmax
m

3
/s 0.440

Vmax m/s 1.113

Depths on the figure have added 2cm to account

for the shape assumption since they will be

measured from centreline.



REQUIRED STORAGE - 100-YEAR EVENT TO 2-YEAR

AREA

      Area = 0.021 ha Qallow = 2.22

          C = 1.00 Vol(max) = 5.85

Time Intensity Q Qnet Vol

(min) (mm/hr) (L/s) (L/s) (m
3
)

10 178.6 10.5 8.3 5.0

15 142.9 8.4 6.2 5.6

20 120.0 7.1 4.8 5.8

25 103.8 6.1 3.9 5.9

30 91.9 5.4 3.2 5.7

2.22L/s is the 2-year flow

OTTAWA IDF CURVE
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Development Servicing Study Checklist

Project Name: 373 Princeton Avenue

   Project Number:116126

Date: Feb 9, 2017    

Addressed

(Y/N/NA)

NA

Y Cover

Y
Fig 1, Fig 3,  

GP

Y Fig 2,  GP

NA

NA

Y 2

Y 1

Y 3, 4 ,5

Y 7

Y GR

Comments

Reference and confirm conformance to higher level studies 

and reports (Master Servicing Studies, Environmental 

Assessments, Community Design Plans), or in the case where 

it is not in conformance, the proponent must provide 

justification and develop a defendable design criteria. 

Statement of objectives and servicing criteria. 

Identification of existing and proposed infrastructure 

available in the immediate area. 

Identification of Environmentally Significant Areas, 

watercourses and Municipal Drains potentially impacted by 

the proposed development (Reference can be made to the 

Natural Heritage Studies, if available). 

Concept level master grading plan to confirm existing and 

proposed grades in the development. This is required to 

confirm the feasibility of proposed stormwater management 

and drainage, soil removal and fill constraints, and potential 

impacts to neighboring properties. This is also required to 

confirm that the proposed grading will not impede existing 

major system flow paths. 

4.1  General Content Section

Summary of Pre-consultation Meetings with City and other 

approval agencies. 

Development statistics, land use, density, adherence to 

zoning and official plan, and reference to applicable 

subwatershed and watershed plans that provide context to 

which individual developments must adhere. 

Executive Summary (for larger reports only). 

Date and revision number of the report. 

Location map and plan showing municipal address, boundary, 

and layout of proposed development. 

Plan showing the site and location of all existing services. 
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Development Servicing Study Checklist

Project Name: 373 Princeton Avenue

   Project Number:116126

Date: Feb 9, 2017    

Addressed

(Y/N/NA)

NA

NA

N

Y

Y

Y

Y

Y

Y

Y

Y

Name and contact information of applicant and 

property owner 

Key plan 

Reference to geotechnical studies and recommendations 

concerning servicing. 

All preliminary and formal site plan submissions should have 

the following information: 

Property limits including bearings and dimensions

Existing and proposed structures and parking 

areas

Easements, road widening and rights-of-way 

Adjacent street names

Identification of potential impacts of proposed piped services 

on private services (such as wells and septic fields on 

adjacent lands) and mitigation required to address potential 

impacts. 

Proposed phasing of the development, if applicable. 

Metric scale

North arrow (including construction North)

Comments4.1  General Content Section
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Development Servicing Study Checklist

Project Name: 373 Princeton Avenue

   Project Number:116126

Date: Feb 9, 2017    

Addressed

(Y/N/NA)

NA

Y 4

Y 4

Y 4

Y 4

Y 4, AppB

Y 4, AppB

NA

Y GP

NA

Y 4

Y 4, GP

NA

Y 4

Y AppB

4.2  Water Section Comments

Confirm consistency with Master Servicing Study, if available. 

Confirmation of adequate fire flow protection and 

confirmation that fire flow is calculated as per the Fire 

Underwriter’s Survey. Output should show available fire flow 

at locations throughout the development.

Provide a check of high pressures. If pressure is found to be 

high, an assessment is required to confirm the application of 

pressure reducing valves.

Definition of phasing constraints. Hydraulic modeling is 

required to confirm servicing for all defined phases of the 

project including the ultimate design.

Address reliability requirements such as appropriate location 

of shut-off valves.

Availability of public infrastructure to service proposed 

development. 

Identification of system constraints.

Identify boundary conditions.

Confirmation of adequate domestic supply and pressure.

Confirmation that water demands are calculated based on 

the City of Ottawa Design Guidelines.

Provision of a model schematic showing the boundary 

conditions locations, streets, parcels, and building locations 

for reference.

Check on the necessity of a pressure zone boundary 

modification.

Reference to water supply analysis to show that major 

infrastructure is capable of delivering sufficient water for the 

proposed land use. This includes data that shows that the 

expected demands under average day, peak hour and fire 

flow conditions provide water within the required pressure 

range. 

Description of the proposed water distribution network, 

including locations of proposed connections to the existing 

system, provisions for necessary looping, and appurtenances 

(valves, pressure reducing valves, valve chambers, and fire 

hydrants) including special metering provisions.

Description of off-site required feedermains, booster 

pumping stations, and other water infrastructure that will be 

ultimately required to service proposed development, 

including financing, interim facilities, and timing of 

implementation.
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Development Servicing Study Checklist

Project Name: 373 Princeton Avenue

   Project Number:116126

Date: Feb 9, 2017    

Addressed

(Y/N/NA)

Y 3

N

N

Y 3

Y 3

N

Y 2

NA

NA

NA

NA

NA

4.3  Wastewater Section

Description of existing sanitary sewer available for discharge 

of wastewater from proposed development. 

Verify available capacity in downstream sanitary sewer 

and/or identification of upgrades necessary to service the 

proposed development. (Reference can be made to 

previously completed Master Servicing Study if applicable) 

Calculations related to dry-weather and wet-weather flow 

rates from the development in standard MOE sanitary sewer 

design table (Appendix ‘C’) format. 

Description of proposed sewer network including sewers, 

pumping stations, and forcemains. 

Comments

Summary of proposed design criteria (Note: Wet-weather 

flow criteria should not deviate from the City of Ottawa 

Sewer Design Guidelines. Monitored flow data from relatively 

new infrastructure cannot be used to justify capacity 

requirements for proposed infrastructure). 

Confirm consistency with Master Servicing Study and/or 

justifications for deviations. 

Consideration of local conditions that may contribute to 

extraneous flows that are higher than the recommended 

flows in the guidelines. This includes groundwater and soil 

conditions, and age and condition of sewers. 

Discussion of previously identified environmental constraints 

and impact on servicing (environmental constraints are 

related to limitations imposed on the development in order 

to preserve the physical condition of watercourses, 

vegetation, soil cover, as well as protecting against water 

quantity and quality).

Pumping stations: impacts of proposed development on 

existing pumping stations or requirements for new pumping 

station to service development. 

Forcemain capacity in terms of operational redundancy, 

surge pressure and maximum flow velocity. 

Identification and implementation of the emergency 

overflow from sanitary pumping stations in relation to the 

hydraulic grade line to protect against basement flooding.

Special considerations such as contamination, corrosive 

environment etc.
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Development Servicing Study Checklist

Project Name: 373 Princeton Avenue

   Project Number:116126

Date: Feb 9, 2017    

Addressed

(Y/N/NA)

Y 5

N

Y AppC, GR

Y 5

Y 5

Y 5

NA

NA

NA

NA

Y 5, AppC

NA

Y 5

NA

Y 3

NA

Section Comments

Description of drainage outlets and downstream constraints 

including legality of outlet (i.e. municipal drain, right-of-way, 

watercourse, or private property).

Analysis of the available capacity in existing public 

infrastructure.

A drawing showing the subject lands, its surroundings, the 

receiving watercourse, existing drainage patterns and 

proposed drainage patterns.

Water quantity control objective (e.g. controlling post-

development peak flows to pre-development level for storm 

events ranging from the 2 or 5 year event (dependent on the 

receiving sewer design) to 100 year return period); if other 

objectives are being applied, a rationale must be included 

with reference to hydrologic analyses of the potentially 

affected subwatersheds, taking into account long-term 

cumulative effects.

4.4  Stormwater

Storage requirements (complete with calcs) and conveyance 

capacity for 5 yr and 100 yr events.

Identification of watercourse within the proposed 

development and how watercourses will be protected, or, if 

necessary, altered by the proposed development with 

applicable approvals.

Water Quality control objective (basic, normal or enhanced 

level of protection based on the sensitivities of the receiving 

watercourse) and storage requirements. 

Description of stormwater management concept with facility 

locations and descriptions with references and supporting 

information.

Set-back from private sewage disposal systems.

Watercourse and hazard lands setbacks.

Calculate pre and post development peak flow rates including 

a description of existing site conditions and proposed 

impervious areas and drainage catchments in comparison to 

existing conditions.

Any proposed diversion of drainage catchment areas from 

one outlet to another.

Proposed minor and major systems including locations and 

sizes of stormwater trunk sewers, and SWM facilities.

If quantity control is not proposed, demonstration that 

downstream system has adequate capacity for the post-

development flows up to and including the 100-year

return period storm event.

Record of pre-consultation with the Ontario Ministry of 

Environment and the Conservation Authority that has 

jurisdiction on the affected watershed.

Confirm consistency with sub-watershed and Master 

Servicing Study, if applicable study exists.
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Development Servicing Study Checklist

Project Name: 373 Princeton Avenue

   Project Number:116126

Date: Feb 9, 2017    

Addressed

(Y/N/NA)

NA

Y 5

Y 5, GR

NA

Y 6

NA

NA

Comments

Identification of municipal drains and related approval 

requirements.

Identification of floodplains – proponent to obtain relevant 

floodplain information from the appropriate Conservation 

Authority. The proponent may be required to delineate 

floodplain elevations to the satisfaction of the Conservation 

Authority if such information is not available or if information 

does not match current conditions.

Identification of fill constrains related to floodplain and 

geotechnical investigation.

Description of how the conveyance and storage capacity will 

be achieved for the development.

100 year flood levels and major flow routing to protect 

proposed development from flooding for establishing 

minimum building elevations (MBE) and overall grading.

Inclusion of hydraulic analysis including HGL elevations.

Description of approach to erosion and sediment control 

during construction for the protection of receiving 

watercourse or drainage corridors.

4.4  Stormwater Section
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Development Servicing Study Checklist

Project Name: 373 Princeton Avenue

   Project Number:116126

Date: Feb 9, 2017    

Addressed

(Y/N/NA)

NA

NA

NA

NA

Addressed

(Y/N/NA)

Y 9

NA

Y 9

Other permits (National Capital Commission, Parks Canada, 

Public Works and Government Services Canada, Ministry of 

Transportation etc.) 

Comments

Conservation Authority as the designated approval agency 

for modification of floodplain, potential impact on fish 

habitat, proposed works in or adjacent to a watercourse, 

cut/fill permits and Approval under Lakes and Rivers 

Improvement Act. The Conservation Authority is not the 

approval authority for the Lakes and Rivers Improvement Act. 

Where there are Conservation Authority regulations in place, 

approval under the Lakes and Rivers Improvement Act is not 

required, except in cases of dams as defined in the Act.

Application for Certificate of Approval (CofA) under the 

Ontario Water Resources Act. 

Changes to Municipal Drains. 

4.5  Approval and Permit Requirements Section

4.6 Conclusion Section Comments

Clearly stated conclusions and recommendations. 

Comments received from review agencies including the City 

of Ottawa and information on how the comments were 

addressed. Final sign-off from the responsible reviewing 

agency. 

All draft and final reports shall be signed and stamped by a 

professional Engineer registered in Ontario.
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