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Stantec Consulting Ltd. 
400-655 Tyee Road 
Victoria BC  V9A 6X5 

Sept 7, 2022 

Project/File: 112610210 

Deb Becelaere – Engineering Technologist – Land Development 
City of Victoria Engineering Department 
#1 Centennial Square, 
Victoria, B.C. V8W 1P6 
 

Dear Ms. Becelaere 

Reference: Roundhouse at Bayview Place Development: Sewage Attenuation Calculations – Rev 4 

Stantec has prepared the following letter to summarize the findings of our recent investigation into the 
sewage attenuation requirements for the proposed Roundhouse at Bayview Place Development in Victoria, 
BC.   

The City of Victoria has a policy in place concerning new development applications. All applications for 
rezoning which result in a potentially larger sewage flow than the original zoning must attenuate the 
additional flow on-site and release to the municipal system at a rate no higher than the maximum possible 
peak flow with the original zoning designation. The revised zoning to the Roundhouse site would potentially 
result in an increased density, and as such, sewage attenuation must be considered.   

Calculations of the original sewage flows (pre-development calculations) were performed by Stantec and 
summarized in a technical report “Roundhouse Development: Sewage Attenuation Calculations” sent to the 
City of Victoria on April 10, 2012 and attached as reference with this report. Using the applicable standards 
at the time, the 2012 report calculations estimated that the sewage Peak Dry Weather Flow (PDWF) for the 
site was 33.14 L/s.  Details of the calculations can be found in the attached report. 

The remainder of this report outlines the calculations for the post-development flows based on the square 
footage and the various uses planned for the development.  
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1. Post-Development Sewage Flow Calculations 
During this investigation, Stantec used design criteria from the 2014 Master Municipal Construction 
Documents (MMCD) Guidelines and the Sewerage System Standard Practice Manual Version 3 in the 
following calculations. The design criteria and process for calculating post-development sewage flows are 
summarized below:  

AVERAGE DRY WEATHER FLOW CRITERIA 

• Residential and Rental Average Dry Weather Flow (rADWF) /capita = 240 L/day/capita.  

The rADWF is calculated by multiplying the population equivalent with a flow/capita/day value. 
Sanitary flow per person has been gradually decreasing over the last 10 years with the introduction 
of low flow fixtures and more public awareness surrounding water conservation. 2014 MMCD 
recommends a value for ADWF of 240L/cap/day for metered systems. 

• Hotel Average Dry Weather Flow (hADWF)/capita = 200 l/d/capita.  

For hotels we used the Sewerage System Standard Practice Manual Version 3 which recommends 
a value of 200 l/d/capita. 

• Commercial and Heritage zoning ADWF (cADWF) = 5/l/day/m2 (Sewerage System Standard 
Practice Manual Version 3). The flow for commercial and heritage developments uses the gross 
floor area of the development to estimate the ADWF.   

The ADWF per section of development is then calculated as follows:  

POPULATION DENSITY CRITERIA 
To calculate the population equivalent in the development, we used the following assumptions: 

• Residential and Rental Development Density: 1-person equivalent per 450 ft2 (approximately 
42m2). We used a 900 ft2 condo size as an average size, estimated unit numbers based on this 
assumption, and estimated 2 People per Condo unit. This is likely a conservative population density 
estimate.  

rOccupancy = 1 person/450 ft2 

• Hotel Density: the same factor as for residential zoning was used, assuming 1 person per 450 ft2  

hOccupancy = 1 person/450 ft2  

Note that currently the area of the development designated as hotel is unknown, so the hotel areas have 
conservatively been included in the Residential flow calculations. 

AVERAGE DRY WEATHER FLOW CALCULATIONS 
For each section of the roundhouse development the ADWF is then calculated as follows:  

• ADWF (L/d) = (rADWF * rOccupancy * residential and rental Gross floor Area) + (hADWF * 
hOccupancy * hotel Gross floor Area) + (cADWF * commercial and heritage gross floor area). 

The ADWF is then converted into L/s which is more commonly used to illustrate peak 
instantaneous flows in a system. 
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PEAKING FACTOR AND PEAK DRY WEATHER FLOW CALCULATIONS 
2014 MMCD recommends a peaking factor as follows: 

• Peaking Factor (PF) = 3.2 if population served <1000 people  

• or PF = 3.2/((population served/1000)^0.105) if population served > 1000 people 

Sanitary flow through a municipal system is not constant throughout the day, and peaks during certain 
periods (typically morning rush times and evening rush times, with a less pronounced peak around noon) 
with other off-peak periods, notably at night. To allow for these peaks when designing a system, a peaking 
factor is applied to the ADWF calculated previously. The peaking factor is directly related to the population 
connected to a system; the larger the system, the less pronounced the peak is relative to the ADWF. We 
looked at the Roundhouse development as a whole with an estimated population equivalent of 4260 to 
calculate the total Peaking Factor. 

• Peak Dry Weather Flow (PDWF in L/s) = PF * ADWF (in L/s) 

INFLOW AND INFILTRATION CALCULATIONS 

• Inflow and Infiltration (I&I) = 0.06 l/s/ha 

I & I is an allowance for storm water migrating into the sanitary system and therefore reducing available 
capacity within the collection system and the treatment system. If system designs neglect to include this 
allowance, they inevitably become overloaded during heavy winter rainfall events. Although older systems 
have far higher I & I values, even new systems experience some level of infiltration through manhole lids 
and minor inflow through pipe joints. Using the estimate from MMCD for pipes above the groundwater table, 
an I and I allowance of 0.06 L/s/ha has been made in these calculations.  

PEAK WET WEATHER FLOW CALCULATIONS 
The Peak wet Weather flow is then calculated as follows:  

• Peak wet Weather Flow (PWWF, in l/s) = PDWF + I&I 
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2. Proposed Zoning  
Figure 1 below illustrates the proposed subdivision site plan: 

 
Figure 1. Bayview Site Plan 

For the purposes of the sewage attenuation analysis the site has been split into Esquimalt Road and Kimta 
Road catchments. The proposed composition is described in the table below:  

Table 1. Proposed composition of the site post development 

Site Land Use Description 
ESQUIMALT ROAD CATCHMENT 

DA-7 Affordable Housing 
DA-8 Rental 
DA-9 Condo 
DA-1 Stores Building 
DA-1 Roundhouse + Backshop + Carshop (extension) 

KIMTA ROAD CATCHMENT 
DA-6 Condo 

DA-2A Condo 
DA-2B Condo/Hotel 
DA-3 E&N Tower 
DA-4 Condo/Hotel 
DA-5 Condo/Hotel 
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3. Results  
The Average Dry Weather Flow (ADWF), Peak dry Weather Flow (PDWF) and Peak Wet Weather Flow 
PWWF) for the above lots was estimated using the design criteria and calculations described earlier in this 
report. The following table summarizes the flows for the proposed lots of the Roundhouse Development, as 
well as for the whole site.  

Table 2. Summary of Sanitary flow calculations for the Post Development Site 

 

The Total Post-Development Peak Dry Weather Flow is therefore estimated as 31.95 L/s and the Peak Wet 
Weather Flow is calculated as 32.18 L/s.  
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4. Conclusion  
As per the requirements of the City of Victoria, if development of a site results in post-development sewage 
flows being higher than the pre-development flows, it is the developer’s responsibility to attenuate the post-
development flows to not exceed the pre-development flows.  

The 2012 sewage attenuation report outlined an original pre-development PDWF of 33.14 L/s, based on 
the assumptions of the land use in accordance with the zoning bylaws at the time of writing the report. The 
2012 report did not define pre-development PWWF. When applying the I&I calculations defined in this 
report (0.06 L/s/ha) to the pre-development area of 35,790m2, the pre-development PWWF is estimated at 
33.36 L/s.  

The calculations in this report estimate a PDWF of 31.95 L/s and a PWWF of 32.18 L/s. Therefore, the 
calculated post-development flows are less than the pre-development flows estimated in 2012. As there 
have been many assumptions built into these calculations and because circumstances may change as the 
development gets built out, we recommend that sewage attenuation requirements be evaluated as each 
property is designed and developed. 

If you have any questions concerning the above, please contact the undersigned. 

Regards,   

Stantec Consulting Ltd. 
 

 

Shaun Swarbrick P.Eng.  
Civil Engineer 
Phone: 250 389 2545 
Shaun.Swarbrick@stantec.com 

 
  

 

Nicolas Tardy EIT  
Civil Designer 
Phone: 250 389 2337   
nicolas.tardy@stantec.com 

 
 

Attachments: Roundhouse Development: Sewage Attenuation Calculations, April 10, 2012 
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