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Introduction
The developer is proposing to re‐develop the existing site described as Lot 2 Registered Plan M‐62 by
constructing a five(5)‐storey mixed‐use building on Bank Street. The ground floor of this building will be
dedicated to commercial use consisting of three(3) retail units totalling approximately 2386.0ft2. Floors
2, 3, 4, and 5 will be residential units consisting of 12 apartments and two bachelors totalling
approximately 8865.0ft2.
The municipal address of the property is referenced as 667 Bank Street. The site is located on the east
side of Bank Street and situated at the southeast corner of Bank Street and Clemow Avenue.
The size of the development property under consideration is ±0.045 hectares. In addition to the five(5)‐
storey mixed‐use building, the other development features will consist of underground parking with a
positive slope laneway from the building garage door to the Clemow Avenue roadway, interlock pavers
along the Bank Street portion of the site, landscape areas, etc., to meet the City of Ottawa’s site‐plan
requirements.
This report will provide the City of Ottawa with our serviceability brief to address the proposed servicing
scheme for this site.

Existing Site Conditions and Servicing
The said property is vacant and used as a vehicular parking lot. The site is a hard (impermeable) surface
covered with gravel/rough asphalt. The terrain of the land slopes gently across the site from an easterly
to westerly direction.
As for the availability of underground services, there are existing municipal services along Bank Street in
front of this property consisting of the following main sizes: a 300mm diameter water‐main and a
825mm x 1200mm combined sewer.
Also along Clemow Avenue, the existing municipal services available are a 200mm diameter water‐main,
and a 225mm diameter combined sewer.

Proposed Mixed‐Use Building Site
One vehicle entrance located at the east limit of the said property is proposed to provide access to and
exit from the one‐level underground parking garage for this mixed‐use building.
A. Water Supply
From discussions with the Owner’s Architects, the building will be installed with a sprinkler
system. Consequently, the building is proposed to be serviced via a 150mm diameter water
service and sized to minimize head losses to the building from the main.
Based on the City of Ottawa’s current boundary conditions provided from the email dated July 7,
2016, for hydraulic analysis at 667 Bank Street (refer to Appendix A) in which the five(5)‐storey
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building development is being serviced from an existing 200mm diameter water‐main on
Clemow Avenue, the calculated boundary conditions (HGL) are as follows:
• Minimum HGL=104.6m
• Maximum HGL=116.8m
• MaxDay (0.266L/s) + FireFlow (150L/s)=105.8m
The ground elevation along this street at the location of the connection is approximately 68.2m.
The City has indicated that for the requested Fire Underwriter Survey (FUS) fire flow of 150L/s
(refer to Appendix B), the resulting hydraulic grade‐line is 105.8m. This corresponds to a residual
pressure of 437kPa (63psi) and is well above the minimum residual pressure requirement of
140kPa (20psi).
With respect to the peak hour flow conditions, the resulting boundary condition hydraulic
grade‐line of 104.6m corresponds to a peak hour pressure of 357kPa (52psi). With respect to the
maximum pressure check, the resulting boundary condition hydraulic grade‐line of 116.8m
corresponds to a pressure of 476kPa (69psi). Therefore, the minimum and maximum pressures
are anticipated to be within the desired normal operating range of 345kPa (50psi) to 552kPa
(80psi) as per the City of Ottawa 2010 Water Distribution Design Guidelines.
The sprinkler system will have to be designed by the owner’s mechanical engineers accordingly,
based on available hydraulics and booster‐pumped to meet the pressure requirements of the
five(5)‐storey building’s water demands.
B. Sanitary Flow
Peak sanitary flow for this building consisting of three(3) retail units and 14 apartments is
estimated at Q=0.15L/s with an infiltration rate of 0.01L/s. This flow will enter the existing
825mm x 1200mm diameter combined sewer on Bank Street via the proposed 150mm diameter
PVC sanitary service lateral at 1% slope (minimum) from the five(5)‐storey mixed‐use building.
The existing site’s peak sanitary flow for a 450.21m2 commercial lot is Q=0.05L/s with an
infiltration rate of 0.01L/s. The net increase in flow from this proposed development is 0.10L/s
into the existing 825mm x 1200mm combined sewer.
To permit the installation of a monitoring manhole for this site on private property, the sanitary
lateral (150mm diameter) is proposed to outlet to the existing 825mm x 1200mm combined
sewer.
C. Storm Flow
The storm‐water outlet for roof drains at this proposed building will be the existing 225mm
diameter combined sewer located on Clemow Avenue. The storm water from the five(5) flat
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rooftops at various levels of the building will be drained by five(5) proposed controlled roof
drains specified at a flow rate of 0.63L/s per drain.
Based on the current site plan from the owner’s architect, the average post‐development runoff
coefficient is estimated at C=0.87 and A=0.045ha.
An estimation of the pre‐development flow condition was carried out using the criteria set out
by the City of Ottawa.
The pre‐development two(2)‐year flow rate for this site is estimated to be approximately
Q=3.86L/s using pre‐development C=0.4 runoff value and tc=10 minutes, which is used by the
City of Ottawa for sewer design for this development area with combined sewers.
Based on the allowable two(2)‐year flow of 3.86L/s from this site and the storm drainage system
layout as shown on the Proposed Grading, Servicing, and Storm‐water Management Plan (Dwg.
816‐41 G‐1), we estimated that the post‐development 100‐year flow is 5.35L/s, where 3.15L/s of
controlled flow is from the building, and 2.2L/s is uncontrolled flow from the site.
To control the storm runoff release rate up to the 100‐year event off site to an established
allowable flow rate of 3.86L/s, it is proposed that each of the five(5) flat roof areas, a drain be
installed and sized for a release rate of 0.63L/s. Therefore, the controlled release rate off site is
3.15L/s from the building’s rooftops.
During the five(5)‐year event, the required rooftop storage volume is 4.56m3, and the available
storage volume is 5.28m3 at a ponding depth of 0.11m at Roof Drains 1 and 2. The ponding
depth at Roof Drain 3 is 0.1m, and the ponding depth at Roof Drains 4 and 5 is 0.07m. At the
perimeter of the five(5) roof areas, the ponding is 0mm.
During the 100‐year event, the required rooftop storage volume is 11.99m3, and the available
storage volume is 16.65m3 at a ponding depth of 0.15m at Roof Drains 1, 2, and 3. The ponding
depth at Roof Drains 4 and 5 is 0.1m. At the perimeter of the five(5) roof areas, the ponding
depth is 0mm.
Refer to the Proposed Servicing and Storm‐water Management Plan Dwg. 816‐41 G‐1 for details.
For controlling the five(5)‐year and up to the 100‐year storm event, a controlled roof drain shall
be installed at each of the designated flat rooftop areas having a release rate of 0.63L/s at the
locations depicted (on Dwg. 816‐41 G‐1) that will provide a controlled flow rate of 3.15L/s off
site. The 100‐year flow from the uncontrolled drainage area is estimated at 2.2L/s. The 100‐year
flow into the 225mm diameter combined sewer on Clemow Avenue is estimated at 5.35L/s,
which is approximately 1.49L/s greater than the established allowable flow rate of 3.86L/s for
this development site.
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From:
To:
Subject:
Date:
Attachments:

Buchanan, Richard
"tlmakecl@bellnet.ca";
FW: 667 Bank Street
Thursday, July 07, 2016 1:02:56 PM
667 Bank June 2016.pdf

Tony

The following are boundary conditions, HGL, for hydraulic analysis at 667 Bank St (zone 1W) assumed to be
connected to the 203mm on Clemow (see attached PDF for location).
Minimum HGL = 104.6m
Maximum HGL = 116.8m
MaxDay + FireFlow (150 L/s) = 105.8m
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.
From: TL Mak [mailto:tlmakecl@bellnet.ca]
Sent: June 09, 2016 1:42 PM
To: Mottalib, Abdul
Subject: 667 Bank Street

Hi Abdul,
The following is the information provided regarding our request for a boundary condition for 667 Bank Street in the City of
Ottawa.
A mixed use building at 667 Bank Street is proposed to be a 5-storey building. The ground floor will be dedicated to commercial
use (2,386 sq ft) and floors 2, 3, 4, and 5 will be apartment units (8,865 sq ft). The building is to be connected to the 203mm
diameter watermain along Clemow Avenue.
The daily demands were calculated using the City of Ottawa’s Water Design Guidelines. The residential portion of the building
contains 1-bedroom and 2-bedroom apartments with an average of 1.8 persons per unit (PPU) and a residential consumption
rate of 350 L/cap/d. Additionally, a consumption rate of 28,000 L/ha/d will be used for the commercial portion of the building.
Estimated water demands are shown in Tables 1 and 2.
Table 1: Estimated Residential Water Demand
Consumption
Number of
PPU
Units
L/cap/d
14
1.8
350

BSDY
L/d
8,820

Table 2: Estimated Commercial Water Demand
Area
Consumption
BSDY
sq.ft
L/ha/d
L/d
L/s
2,386
28,000
621
0.007

MXDY
L/s
0.102

L/d
22,050

PKHR
L/s
0.255

MXDY
L/d
931

L/s
0.011

L/d
48,510

L/s
0.561

PKHR
L/d
1,676

L/s
0.019

The fire flow required was determined following the Fire Underwriter Survey (FUS) method and is provided in the attached
spreadsheet. This building is assumed to be wood frame construction with contents that are classified as limited combustibility.
Additionally, the building will have a sprinkler system. The resulting total required fire flow is 9,000L/min (150L/s) for a duration
of 2 hours.

In summary:
AVDY = 9,441 L/d (0.109 L/s)
MXDY = 22,981 L/d (0.266 L/s)
PKHR = 50,186 L/d (0.581 L/s)
Fire Flow = 9,000 L/min (150 L/s)
The City is requested to provide boundary conditions for the Average Day, Maximum Day, Peak Hour and Fire Flow conditions
indicated above.
Thank you for your prompt attention to this matter. Please forward the boundary conditions as soon as possible.
Tony Mak
T.L. Mak Engineering Consultants Ltd.
1455 Youville Drive, Suite 218
Ottawa, ON K1C 6Z7
Tel: 613 837-5516 | Fax: 613 837-5277
E-mail: tlmakecl@bellnet.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.
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FUS Fire Flow Calculation

Notes:

Calculations based on: "Water Supply for Public Fire
Protection " by Fire Underwriters' Survey, 1999

Stantec Project #: 1634‐01084
Project Name: 667 Bank Street
Fire Flow Calculation #: 1
Date: June 2, 2016
Building Type/Description/Name: Residential/Commercial
Data input by: Valerie Hoang
The total area of the building is 2386 sqft (commercial) plus 8865 sqft (residential). The ground floor area for one unit was estimated by dividing
the total square footage by the number of total units where the commercial space on the first floor was assumed to be one unit.

Table A: Fire Underwriters Survey Determination of Required Fire Flow ‐ Long Method

Step

Task

Term

Multiplier
Associated
with Option

Options

Choose:

Total
Value
Fire
Unit
Used
Flow
(L/min)

Framing Material
1

2

2.2
3

4
5

5.1

Choose Frame Used
Wood Frame
for Construction of Coefficient related to Ordinary construction
type of construction
Unit
Non‐combustible construction
(C)
Fire resistive construction (> 3 hrs)

5.3

Single Family
Townhouse ‐ indicate # of units
Other (Comm, Ind, Apt etc.)

1
6
1

Number of Floors/Storeys in the Unit (do not include basement):

# of Storeys

Enter Ground Floor Average Floor Area (A) based on fire resistive building design when vertical openings
Area of One Unit
are inadequately protected:
Obtain Required
Fire Flow without
Reductions
Apply Factors
Affecting Burning

Wood Frame

1.5

m

Other (Comm, Ind, Apt
etc.)

15

Units

5

5

Storeys
Area in
Square
Meters
(m2)

Floor Space Area

Choose Type of
Housing (if TH,
Enter Number of Type of Housing
Units Per TH Block)

750
1,045
Square Feet (ft2)

Required Fire Flow (without reductions or increases per FUS) (F = 220 * C * √A)
Round to nearest 1000L/min

11,000

Reductions/Increases Due to Factors Affecting Burning

Occupancy content
Choose
Combustibility of hazard reduction or
Building Contents surcharge

Sprinkler reduction

5.2

1.5
1
0.8
0.6

Non‐combustible
Limited combustible
Combustible
Free burning
Rapid burning
Adequate Sprinkler conforms to NFPA13

None
Choose Reduction
Water supply is standard for sprinkler
Due to Presence of Water Supply Credit and fire dept. hose line
Sprinklers
Water supply is not standard or N/A
Sprinkler Supervision Sprinkler system is fully supervised
Credit
Sprinkler not fully supervised or N/A
Choose Separation
Exposure Distance
Distance Between
Between Units
Units

North Side
East Side
South Side
West Side

‐0.25
‐0.15
0
0.15
0.25
‐0.3
0

Limited combustible

‐0.15

N/A

9,350

Adequate Sprinkler
conforms to NFPA13

‐0.3

N/A

‐2,805

‐0.1

N/A

‐935

0

N/A

0

0.4

m

3,740

Water supply is standard
for sprinkler and fire dept.
0
hose line
‐0.1
Sprinkler not fully
supervised or N/A
0

‐0.1

45.1m or greater
3.1 to 10.0m
30.1 to 45.0m
10.1 to 20.0m

0
0.2
0 05
0.15

Total Required Fire Flow, rounded to nearest 1000 L/min, with max/min limits applied:
6

Obtain Required
Fire Flow, Duration
& Volume

Total Required Fire Flow (above) in L/s:
Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m 3 )

Date: 6/2/2016
Stantec Consulting Ltd.

9,000
150
1.75
945

Template
W:\active\1634_01084_TLMAK_Misc Hydraulic Analyses\planning\analysis\667 Bank Street\667 Bank St_FUS_Calc_20160602.xlsx
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