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Statement of Conditions 
This Report / Study (the “Work”) has been prepared at the request of, and for the exclusive use of, the 
Owner / Client, and its affiliates (the “Intended User”). No one other than the Intended User has the 
right to use and rely on the Work without first obtaining the written authorization of Lithos Group Inc. 
and its Owner.  Lithos Group Inc. expressly excludes liability to any party except the intended User for 
any use of, and/or reliance upon, the work.  

Neither possession of the Work, nor a copy of it, carries the right of publication.  All copyright in the 
Work is reserved to Lithos Group Inc.  The Work shall not be disclosed, produced or reproduced, quoted 
from, or referred to, in whole or in part, or published in any manner, without the express written 
consent of Lithos Group Inc. and the Owner. 
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Executive Summary 
Lithos Group Inc. (Lithos) was retained by Uganda High Commission Ottawa (Owner) and Ten-2-Four 
Architecture Inc. (Architect) to prepare a Functional Servicing and Stormwater Management Report in 
support of a Site Plan Application for a proposed office use development at 231 Cobourg Street, in the 
City of Ottawa (City).  The following summarizes our conclusions: 

Storm Drainage 
The site stormwater discharge will be controlled to the 5-year pre-development flow and will be 
connected to the existing 750 mm diameter storm sewer on Cobourg Street.  In order to attain the 
target flows and meet the City’s requirements, quantity controls will be utilized and up to 5.7 m3 of 
underground storage will be required for up to a 100-yr event.  The stormwater management (SWM) 
system will be designed to provide enhanced level (Level 3) protection as specified by the Ministry of the 
Environment (MOE).  Quality control will be provided by the building and landscaped areas for a total 
suspended solids (TSS) removal of 80%.   

Sanitary Sewers 
The existing sanitary flow is calculated at 0.08 L/s.  The proposed total peak sanitary discharge flow from 
the site is approximately 0.06 L/s, thus there will be a reduction in net flow of 0.02 L/s.  Therefore the 
existing infrastructure can support the proposed development.  The flow will be directed to an existing 
250 mm sanitary sewer on Wilbrod Street.  The existing infrastructure has the capacity to support the 
sanitary flow from the proposed development. 

Water Supply 
Water supply for the site will be from the existing 300 mm diameter watermain on the east side of  
Cobourg Street.  It is anticipated that a total design flow or 146.28 L/s will be required to support the 
proposed development.  According to the boundary conditions provided by the City of Ottawa, the 
existing infrastructure will support the proposed development. 

Site Grading 
The proposed grades will improve the existing drainage conditions to meet the City’s requirements.  
Grades will be maintained wherever feasible.  
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1.0 Introduction 

Lithos Group Inc. (Lithos Group) was retained by Uganda High Commission Ottawa (Owner) and Ten-2-
Four Architecture Inc. (Architect) to prepare a Functional Servicing and Stormwater Management Report 
in support of a Site Plan Application (SPA) for the proposed development (Uganda’s Embassy) to be 
located at 231 Cobourg Street in the City of Ottawa.   

The purpose of this report is to provide site-specific information for the City’s review with respect to 
infrastructure required to support the proposed development regarding storm drainage, sanitary 
sewers, and water supply.   

We contacted the City’s engineering records department to obtain existing information in preparation of 
this report.  The following documents were available for our review: 

• As built plan of Cobourg Street, Plan No. 2706, 2/12; 

• As built plan of Wilbrod Street, Plan No. 2706. 11/12; 

• 2015 Water Distribution plans; 

• Topographic Survey prepared by MMM Geomatics Ontario Limited; 

• Boundary conditions provided by John Wu, P.Eng. John Wu, P.Eng. Project Manager, 
Infrastructure Approval Development Review (Urban Services) – pre-consultation can be 
found in Appendix B; 

• Site Plan and Statistics prepared by Ten 2 Four Architecture Inc. dated March 22, 2017. 

2.0 Site Description 

The existing site is approximately 0.038 hectares of residential - use and it is currently occupied by a 
two-storey brick development.  The site is located north of the intersection between Cobourg Street and 
Wilbrod Street, in the City of Ottawa and is bound by residential buildings to the north and east, Wilbrod 
Street to the south and Cobourg Street to the west.  Refer to Figures 1 and 2 at the end of the report, 
and the site photographs in Appendix A.   

3.0 Site Proposal 

The proposed development will be a low-rise (3-storey) office building.  The building will consist of 
approximately 0.068ha of gross floor area (GFA), facilitated by four (4) outdoor parking spots. 

4.0 Terms of Reference and Methodology 

4.1. Terms of Reference 
The following references and technical guidelines were consulted in the present study: 
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• City of Ottawa Servicing Study Guidelines, online edition,  

• City of Ottawa Sewer Design Guidelines, (2012),  

• City of Ottawa Design Guidelines – Water Distribution, (2010),  

• Ministry of environment (MOE) Design Guidelines – Water Distribution (2010) 

• MOE Design Guidelines for Sewage Works (2008) 

• MOE Stormwater Planning and Design Manual (2003) 

• Ontario Building Code (2012) 

4.2. Methodology: Stormwater Drainage and Management 

This report provides a detailed Stormwater Management (SWM) review of the pre and  
post-development conditions and comments on opportunities to reduce peak flows, as per the City of 
Ottawa guidelines.  This is illustrated on a proposed Site Servicing Plan (SS-01).  (Submitted separately) 

The stormwater management criteria for this development are based on the City of Ottawa Sewer 
Design Guidelines, as well as the Ministry of the Environment’s Stormwater Planning and Design 
Manual, 2003 (SWMP Manual). The following design criteria will be reviewed: 

• Post-development peak flow for the 100-year from the site should be controlled to the 
five (5)-year target flow, for connection to a dedicated storm sewer; 

• When the imperviousness of the existing property is greater than 50%, the maximum value of 
the runoff coefficient, “c”, used in calculating the pre-development peak runoff rate is limited 
to 0.50; 

• A safe overland flow route to the Right of Way (ROW), will be provided for all flows in excess 
of the 100-year storm event; 

4.3. Methodology: Sanitary Discharge 

The sanitary sewage discharge from the site will be determined using sanitary sewer design sheets that 
consider the land use and building statistics as supplied by the design team.  The calculated values 
provide peak sanitary flow discharge that considers infiltration. 

The estimated sanitary discharge flows from the proposed site will be calculated based on the criteria 
shown in Table 4.1. (City of Ottawa Sewer Design Guidelines). 
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Table 4.1 – Sanitary Design Criteria 
Design Parameter Value 

Residential 1 Bedroom Apartment 1.4 p/unit 

Residential 2 Bedroom Apartment 2.1 p/unit 

Residential 3 Bedroom Apartment 3.1 p/unit 

Residential Average Day Demand 350 L/cap/day 

Peaking Factor Harmon’s Peak. Factor Min.2 -Max. 4

Office Space  75 L/9.3 m2/day 

Infiltration and Inflow Allowance 0.28 L/s/ha 

Sanitary sewers are to be sized employing the 
Manning’s Equation 

Minimum Sewer Size 200 mm diameter 

Minimum Manning’s ‘n’ 0.013 

Minimum Depth of Cover 2.5 m from crown of sewer to grade 

Minimum Full Flowing Velocity 0.6 m/s 

Maximum Full Flowing Velocity 3.0 m/s 

4.4. Methodology: Water Usage

The fire flow requirements were estimated using the method prescribed by the Fire Underwriters Survey 
(FUS). This method is based on the floor area of the building to be protected, the type and 
combustibility of the structural frame and the separation distances with adjoining building units.  
 
The domestic water usage was calculated based on the City of Ottawa Guidelines – Water Distribution 
outlined in Table 4.2. 
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Table 4.2 – Water Usage 
Design Parameter Value 

Commercial Average Day Demand 2.5 L/m2/d 

Commercial Maximum Day Demand 1.5 x Average Day 

Commercial Maximum Hour 1.8 x Maximum Day 

Minimum Depth of Cover 2.4 m from top of watermain to 
finished grade 

During Peak Hour Demand desired operating 
pressure is within 350kPa and 480KPa 

During normal operating conditions pressure 
must not drop below 275kPa 

During fire flow operating pressure must not 
drop below 140kPa 

City Design guidelines for water distribution provide guidance for determining the method for 
estimating Fire Demand.  As indicated, the requirements for levels of fire protection on private property 
are covered in the Ontario Building Code.  Section 7.2.11 of the OBC addresses the installation of water 
service pipes and fire service mains.  Part 3 of the OBC outlines the requirement for Fire Protection, 
Occupant Safety, and Accessibility; and subsection A-3.2.5.7 provides the provisions for firefighting.  
Based on trained personnel responding to the emergency, and water supply being delivered through a 
municipal, the required minimum provision for water supply flow rates shall not be less than 2,700L/min 
or greater than 9,000L/min (OBC Section A.3.2.5.7, Table 2).  The City of Ottawa was contacted in June 
2015 to obtain boundary conditions based on an estimated water demand.  Correspondence with the 
city is included in Appendix B. 

5.0 Stormwater Management and Drainage 

5.1. Existing Conditions 

According to available records, there is an existing 750 mm storm sewer on Cobourg Street running 
south towards Wilbrod Street and then continues as a 900mm storm sewer on Wilbrod flowing east. 

The existing site is primarily covered by building thus there is no major infiltration onsite.  Although the 
existing run-off coefficient is estimated at 0.75, the City of Ottawa requires target flow calculations 
based on a run-off coefficient of 0.5.  Table 5.1 shows the input parameters which are illustrated on pre-
development conditions. 

Table 5.1 – Target Input Parameters 

Catchment 
Drainage Area 

(ha) 
C 

Tc 

(min.) 

A1 Pre 0.038 0.50 10 

Peak flows calculated for the existing conditions are shown in Table 5.2.  Detailed calculations are in 
Appendix C.  
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Table 5.2 – Target Peak Flows 

Catchment 

Peak Flow Rational Method 

(L/s) 

2-year 5-year 100-year 

A1 Pre 4.1 5.5 9.4 

As shown in Table 5.2, the post-development flows will need to be controlled to the target flow of 
5.5 L/s.  

5.2. Stormwater Management 

In order to meet the City standards as well as the SWMP Manual criteria, the development flow rate is 
to be controlled to the five (5)-year target flow established in Section 4.2.  The site consists of three (3) 
internal drainage areas: 

1. A1 Post – Takes into account the green roof which is controlled in underground chambers.
Details of the green roof can be found in Appendix C;

2. A2 Post – Storm runoff of the rooftop, landscaped and hardscaped areas, also controlled in
underground chambers;

3. EXTERNAL 1 – It is the external ‘landscaped’ rainwater that drains from 469 Wilbrod Street
towards 231 Cobourg Street and controlled in underground chambers;

The post-development drainage areas and its corresponding runoff coefficients are shown on the post-
development drainage area plan DAP-2, and summarized in Table 5.3 below. 

Table 5.3 – Post-development Input Parameters 
Drainage Area Drainage Area (ha) C Tc(min.) 

A1 Post (green roof – controlled in chambers) 0.006 0.45 10 

A2 Post (rooftop, landscaped and hardscaped 
areas – controlled in chambers) 0.032 0.84 10 

EXTERNAL 1 (landscaped area– controlled in 
chambers) 0.008 0.30 10 

5.2.1. Quantity Controls 

The Modified Rational Method has been used to calculate the runoff release rate from the site and to 
determine the maximum storage required during each storm event.  Results for the 2, 5, and 100-year 
storm events are provided in Table 5.4.  The detailed post-development quantity control calculations 
are provided in Appendix C. 
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Table 5.4 – Post-development Quantity Control as Per City Requirements 

Storm Event 
Target Flow  

(L/s) 

Underground Chambers  

Storage Volume 

 (m³) 

Total Site Release Rate  

(L/s) 

2-year 

5.5 

1.9 3.1 

5-year 2.9 3.7 

100-year 5.7 5.3 

As shown in Table 5.4, in order to control post-development flows to 5-year pre-development 
conditions, a target flow of 5.5 L/s is to be satisfied.  The required on-site storage is accommodated by 
the combination of green roof application and underground chambers.  The green roof make up 
considered for this development will be the low maintenance extensive green roof (3”-5” depth) by 
Green Roof Technology, capable to retain 9 lbs/ft2 or 43.9 L/m2 (refer to Appendix C, for details).  The 
external flow that is draining from the adjacent properties is also stored in the underground chambers.  
Consequently, the water from the green roof, from the landscaped areas (internal and external), from 
the rooftop and from driveway and paved areas, is stored within the chambers and released to the 
network with a 5.3 L/s release rate achieved for a 100-yr event. 

The proposed SWM plan in conjunction with the proposed grading and servicing, retains enough runoff 
volume to reduce the post-development peak flows for each storm event to the required target flow. 

5.2.2. Underground Storage Chambers 
As mentioned above, underground storage is proposed to meet the water quantity control 
requirements.  Stormwater from the entirety of site, will be gravity driven into the holding chambers.  
The 100-yr storm yielded 7 underground chambers capable to store the required 5.7 m, controlled by a 
75mm diameter orifice plate.  Although the underground chambers design sheet calls for 6 chambers, 
the actual numbers of SC310 chambers will be 8, since the maximum head cannot be more than 0.22 m 
(0.20m achieved) in order to meet the allowable 5-year pre-development release rate.  Refer to 
Appendix C for more details. 

5.2.3. Quality Controls  
Enhanced quality protection will be provided through the use of a Downstream Defender, which would 
be located on site, accomplishing 80% TSS removal as required by the RVCA & MOE.  Refer to Appendix 
C for the respective sizing report. 

5.3. Proposed Storm Connection 
The proposed development will connect to the 750 mm storm sewer on Cobourg Street via a 150 mm 
storm sewer service connection with a minimum grade of 2.0% (or equivalent pipe design).  The post-
development 100-year storm will be designed to match the five 5-year pre-development storm.  
Therefore, since the post-development discharge rate will meet the 5-year pre-development rate, it is 
anticipated that this development will not adversely affect flow conditions downstream.  Flows above 
the 100-year event will be conveyed both overland and within pipes to the adjacent municipal right-of-
ways (ROW).  Refer to engineering drawing SG-01 (submitted separately) for overland flow in excess of 
the 100-year storm event. 
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6.0 Sanitary Drainage System 

6.1. Existing Sanitary Drainage System and Flows 

The site is currently occupied by residential development.  According to available records, there is an 
abandoned 300 mm combined sewer on Cobourg Street, and there is an existing 250 mm sanitary sewer 
along Wilbrod Street, flowing west and continues as a 525 mm sanitary sewer located on Cobourg 
Street, flowing north towards Stewart Street.   

6.2. Existing Sanitary Flows 

The existing sanitary discharge from the site is calculated using the sanitary sewer design sheet and 
design criteria outlined in Table 4.1, to be approximately 0.08 L/s under peak flow conditions.  Detailed 
calculations are included in Appendix D.  

6.3. Proposed Sanitary Flows  

Using the design criteria and the proposed development statistics, the new building will discharge 0.06 
L/s into the City’s infrastructure, therefore, there is a net decrease in sanitary flow of approximately 0.02 
L/s.   In summary, a sanitary downstream analysis is not required and the new development will not 
adversely affect downstream flow conditions.  The existing sanitary sewer network will be adequate to 
service the proposed development.  For detailed calculations refer to the sanitary sewer design sheet in 
Appendix D. 

6.4. Proposed Sanitary Connection  

The proposed development will outlet to the existing 250 mm sanitary sewer on Wilbrod, running west 
to the intersection of Cobourg Street and Wilbrod Street.  For the calculated peak flow, the connection 
will be made with a 150 mm diameter pipe, sloped at a minimum of 2.0% grade.  Refer to engineering 
drawing SS-01 (submitted separately) for the connection details. 

7.0 Water Supply System 

7.1. Existing System 

The subject property lies within the City of Ottawa 1W pressure zone. The existing watermain system 
consists of a 300 mm diameter watermain on the east side of Cobourg Street and extends to north side 
of Wilbrod Street.  Furthermore, there is an abandoned 125 mm watermain running along both Cobourg 
Street and Wilbrod Street.   

7.2. Proposed Water Supply Requirements 

The estimated water consumption was calculated based on the occupancy rates shown on Table 4.2 in 
Section 4.4, according to the City of Ottawa Guidelines.  Based on the proposed use, it is anticipated 
that an average consumption of approximately 0.02 L/s, a maximum daily consumption of 0.03 L/s and a 
peak hourly demand of 0.05 L/s will be required to service this development with domestic water.  
Detailed calculations are found in Appendix E. 
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The fire flow requirements we estimated using the method prescribed by the Fire Underwriters Survey 
(FUS) be undertaken to assess the minimum requirement for fire suppression.  The fire flow calculations 
is normally conducted for the greater storey and the two immediately adjacent storeys.  In this case, 
since the second floor is open to below, there is no fire protection from ground floor to second floor. 
Thus, the greater storey is assumed to be the sum of those two (2) floors.  Table 7.1 illustrates the input 
parameters used for the FUS calculations.  According to our calculations, a minimum fire suppression 
flow of approximately 146.25 L/s (2319 USGPM) will be required.  Refer to detailed calculations found in 
Appendix E.   

Table 7.1 – Fire Flow Input Parameters 

Parameter Frame used 
for Building 

Combustibility 
of Contents 

Presence 
of 

Sprinklers 

Separation Distance 

North East South West 

Value according to 
FUS options 

Wood frame 
construction Combustible No 

10.1m-
20m 

3.1m-
10m Road Road 

Surcharge/reduction 

from base flow 1.5 0% 0% 15% 20% 0% 0% 

In summary, the required design flow is the sum of ‘the minimum fire suppression flow’ and ‘maximum 
daily demand’ (146.25+0.03 = 146.28 L/s, 2319 USGPM).   

The City of Ottawa was contacted in May 2012 to obtain boundary conditions based on an estimated 
water demand.  Table 7.2 summarizes the anticipated water demand and boundary conditions for the 
proposed development based on the City of Ottawa Guidelines – Water Distribution. 

  Table 7.2 – Water Demand and Boundary Conditions 

Design Parameter 
Anticipated Demand1 

(L/min) 

Boundary Condition2 

(m H2O) 

Average Day Demand 1.2 Max HGL = 106.3 

Max Day + Fire Flow 1.8 + 8,760= 8.761,8 107.5 

Peak Hour 2.7 x Average Daily Min HGL = 118.6 

1. Water demand calculations per City of Ottawa Guidelines.  See Appendix E for detailed calculations. 

2. Boundary conditions supplied by the City of Ottawa. Assumed ground elevation 70.0m.

According to the water demand calculations, the estimated water supply for fire protection is 8,761.8 
L/m which is between the minimum 2,700 L/min and the maximum 9,000 L/min, as required from the 
OBC.  Therefore, it is anticipated, that the existing water infrastructure will support the proposed 
development.   
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7.3. Proposed Watermain Connection 

It is proposed that the development be serviced via a private 50 mm diameter domestic service 
connection to the existing 300 mm diameter watermain located within the Cobourg Street right-of-way.  
According to City standards the watermain will be constructed with a minimum depth of cover of 2.4m.    

8.0 Site Grading 

8.1. Existing Grades 

Overland flow of the site currently drains towards adjacent properties. 

8.2. Proposed Grades 

The proposed grades will improve the existing drainage conditions to meet the City’s requirements. 
Flows beyond the 100-year event will be directed towards adjacent right of ways. Grades will be 
maintained wherever feasible.  

9.0 Conclusions and Recommendations 

Based on our investigations, we conclude the following: 

Storm Drainage 
The site stormwater discharge will be controlled to the 5-year pre-development flow and will be 
connected to the existing 750 mm diameter storm sewer on Cobourg Street.  In order to attain the 
target flows and meet the City’s requirements, quantity controls will be utilized and up to 5.7 m3 of 
underground storage will be required for up to a 100-yr event.  The stormwater management (SWM) 
system will be designed to provide enhanced level (Level 3) protection as specified by the Ministry of the 
Environment (MOE).  Quality control will be provided by the building and landscaped areas for a total 
suspended solids (TSS) removal of 80%.   

Sanitary Sewers 
The existing sanitary flow is calculated at 0.08 L/s.  The proposed total peak sanitary discharge flow from 
the site is approximately 0.06 L/s, thus there will be a reduction in net flow of 0.02 L/s.  Therefore the 
existing infrastructure can support the proposed development.  The flow will be directed to an existing 
250 mm sanitary sewer on Wilbrod Street.  The existing infrastructure has the capacity to support the 
sanitary flow from the proposed development. 

Water Supply 
Water supply for the site will be from the existing 300 mm diameter watermain on the east side of 
Cobourg Street.  It is anticipated that a total design flow or 146.28 L/s will be required to support the 
proposed development.  According to the boundary conditions provided by the City of Ottawa, the 
existing infrastructure will support the proposed development. 
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APPENDIX C 
Storm Analysis 
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DRAINAGE AREA PLAN

 INSTITUTIONAL / COMMERCIAL DEVELOPMENT
           231 COBOURG STREET

  OTTAWA, ONTARIO

DATE: MARCH 2017

N.T.S.

PROJECT No:

SCALE: FIGURE No: DAP1

UD14-005

LEGEND
A1 pre

0.04
0.50

ha

STORM DRAINAGE
AREA NUMBER

DRAINAGE AREA (ha)

COMPOSITE RUNOFF
COEFFICIENT

PRE-DEVELOPMENT STORM
DRAINAGE AREA

                                                                 788 O'Connor Drive, Toronto, Ontario  M4B 2S6

A1
0.038

0.50
ha

pre



Prepared By: Matina Sakoutsiou
Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc.

Input Parameters

Area Number Area C Tc 

(ha) (min.)   
A1 pre 0.038 0.50 10

Rational Method Calculation

Event 2 yr
IDF Data Set City of Ottawa

a = 732.95
b = 6.199
c = 0.810

Area Number A C AC Tc I Q Q

(ha) (min.) (mm/h) (m3/s) (L/s)
A1 pre 0.038 0.50 0.02 10 76.8 0.004 4.1

Event 5 yr
IDF Data Set City of Ottawa

a = 998.07
b = 6.053
c = 0.814

Area Number A C AC Tc I Q Q

(ha) (min.) (mm/h) (m3/s) (L/s)
A1 pre 0.038 0.50 0.02 10 104.2 0.005 5.5

Event 100 yr
IDF Data Set City of Ottawa

a = 1735.69
b = 6.014
c = 0.820

Area Number A C AC Tc I Q Q

(ha) (min.) (mm/h) (m3/s) (L/s)
A1 pre 0.038 0.50 0.02 10 178.6 0.009 9.4

File No. UD14-005

Date: March 2017

Rational Method
Pre-Development Flow Calculation

City of Ottawa

231 Cobourg Street

Appendix C
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POST-DEVELOPMENT
DRAINAGE AREA PLAN
 COMMERCIAL DEVELOPMENT

  231 COBOURG STREET
 OTTAWA, ONTARIO

DATE:   MARCH 2017

N.T.S.

PROJECT No:

SCALE: FIGURE No: DAP2

UD14-005

LEGEND
A1 post
0.04

0.50
ha

STORM DRAINAGE
AREA NUMBER

DRAINAGE AREA (ha)

COMPOSITE RUNOFF
COEFFICIENT

POST-DEVELOPMENT STORM
DRAINAGE AREA
PROPERTY LINE

788 O'Connor Drive, Toronto, Ontario, M4B-2S6

A1 post
0.0060

0.45
ha

A2 post
0.0297

0.84
ha

EXT1
0.008

0.30
ha

A2 POST

LAND USE AREA (ha) INITIAL COEFFICIENT
LANDSCAPED 0.0030 0.30
HARDSCAPED 0.0290 0.90
TOTAL AREA 0.0320 0.84



File No: UD14-005

Date: March 2017
Prepared by: Matina Sakoutsiou
Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc.

Drainage Area  A1 Post Drainage Area  A2 Post Drainage Area  EXTERNAL 1 Total Site 
Green Roof - Controlled in Chambers From 469 Wilbrod Street - Total Site = A1 + A2 + EXT 1

Controlled in Chambers

Area (A1) = 0.0083 ha Area (A2) = 0.0320 ha Area EXT 1  = 0.008 ha
"C" = 0.45 "C" = 0.84 "C" = 0.30
AC1= 0.004 AC2= 0.027 ACexternal= 0.002

Tc = 10.0 min Tc = 10.0 min Tc = 10.0 min 3.1 L/s
Time Increment = 5.0 min Time Increment = 5.0 min Time Increment = 5.0 min
Water Retention= 43.90 L/m2 Max. Rel. Rate = 5.76 L/s 0.5 L/s

Volume of Void Space = 3.6 m3

Max. Release Rate  = 0.00 L/s

a= 732.95
Type Area (ha) "C"

b= 6.199 Landscaped 0.003 0.30
c= 0.81 Hardscaped 0.0290 0.90 Max. Storage Chambers = 1.9 m3

I = a / (TC + b)c Total Area (A2) 0.0320 0.84 Stor. Chambers footprint Area = 28.0 m2

(1) (2) (3) (4) (5) (6) (7) (8) (12) (13) (14) (15)
Time Rainfall Storm Total Storm Green Roof Released Released Storm Total  Storm Released Storage Storage

Intensity
Runoff

(A1 post)
Volume        

(A1 post)

Captured 
Volume 

(A1 Post)

Volume 
(A1 Post)

Runoff 
(A1 Post)

Runoff
(A2 post)

Runoff 
Volume

Volume 
Volume Depth

(min) (mm/hr) (m3/s) (m3) (m3) (m3) (m3/s) (m3/s) (m3) (m3) (m3) (m)

10.0 76.8 0.001 0.48 3.6 0.00 0.000 0.006 3.76 1.86 1.9 0.07
15.0 61.8 0.001 0.58 3.6 0.00 0.000 0.005 4.54 2.80 1.7 0.06
20.0 52.0 0.001 0.65 3.6 0.00 0.000 0.004 5.10 3.73 1.4 0.05
25.0 45.2 0.000 0.70 3.6 0.00 0.000 0.003 5.53 4.66 0.9 0.03
30.0 40.0 0.000 0.75 3.6 0.00 0.000 0.003 5.89 5.59 0.3 0.01
35.0 36.1 0.000 0.79 3.6 0.00 0.000 0.003 6.18 6.52 0.0 0.00
40.0 32.9 0.000 0.82 3.6 0.00 0.000 0.002 6.44 7.46 0.0 0.00
45.0 30.2 0.000 0.85 3.6 0.00 0.000 0.002 6.67 8.39 0.0 0.00
50.0 28.0 0.000 0.87 3.6 0.00 0.000 0.002 6.87 9.32 0.0 0.00
55.0 26.2 0.000 0.90 3.6 0.00 0.000 0.002 7.05 10.25 0.0 0.00
60.0 24.6 0.000 0.92 3.6 0.00 0.000 0.002 7.22 11.18 0.0 0.00
65.0 23.2 0.000 0.94 3.6 0.00 0.000 0.002 7.37 12.12 0.0 0.00
70.0 21.9 0.000 0.95 3.6 0.00 0.000 0.002 7.52 13.05 0.0 0.00
75.0 20.8 0.000 0.97 3.6 0.00 0.000 0.002 7.65 13.98 0.0 0.00
80.0 19.8 0.000 0.99 3.6 0.00 0.000 0.001 7.77 14.91 0.0 0.00
85.0 18.9 0.000 1.00 3.6 0.00 0.000 0.001 7.89 15.84 0.0 0.00
90.0 18.1 0.000 1.02 3.6 0.00 0.000 0.001 8.00 16.77 0.0 0.00
95.0 17.4 0.000 1.03 3.6 0.00 0.000 0.001 8.11 17.71 0.0 0.00

100.0 16.7 0.000 1.04 3.6 0.00 0.000 0.001 8.21 18.64 0.0 0.00
105.0 16.1 0.000 1.05 3.6 0.00 0.000 0.001 8.30 19.57 0.0 0.00
110.0 15.6 0.000 1.07 3.6 0.00 0.000 0.001 8.39 20.50 0.0 0.00
115.0 15.0 0.000 1.08 3.6 0.00 0.000 0.001 8.48 21.43 0.0 0.00
120.0 14.6 0.000 1.09 3.6 0.00 0.000 0.001 8.56 22.37 0.0 0.00
125.0 14.1 0.000 1.10 3.6 0.00 0.000 0.001 8.64 23.30 0.0 0.00
130.0 13.7 0.000 1.11 3.6 0.00 0.000 0.001 8.72 24.23 0.0 0.00
135.0 13.3 0.000 1.12 3.6 0.00 0.000 0.001 8.80 25.16 0.0 0.00
140.0 12.9 0.000 1.13 3.6 0.00 0.000 0.001 8.87 26.09 0.0 0.00
145.0 12.6 0.000 1.14 3.6 0.00 0.000 0.001 8.94 27.03 0.0 0.00
150.0 12.3 0.000 1.14 3.6 0.00 0.000 0.001 9.00 27.96 0.0 0.00
155.0 11.9 0.000 1.15 3.6 0.00 0.000 0.001 9.07 28.89 0.0 0.00
160.0 11.7 0.000 1.16 3.6 0.00 0.000 0.001 9.13 29.82 0.0 0.00
165.0 11.4 0.000 1.17 3.6 0.00 0.000 0.001 9.20 30.75 0.0 0.00

Site Flow and Storage Summary

231 Cobourg Street

Controlled in Chambers

5-yr Pre-Development (Allowable) Site 
Release Rate  = 5.5 L/s

Site Controlled Release Rate  =

Max. Rel. Rate =

2-Year Design Storm

(9) (10) (11)
Total Storm Storm Total Storm

Volume            
(A2 post)

Runoff               
EXT 1

Volume EXT1 

(m3) (m3/s) (m3)
3.46 0.001 0.31
4.17 0.000 0.37
4.68 0.000 0.42
5.08 0.000 0.45
5.41 0.000 0.48
5.68 0.000 0.50
5.92 0.000 0.53
6.12 0.000 0.54
6.31 0.000 0.56
6.48 0.000 0.58
6.63 0.000 0.59
6.77 0.000 0.60
6.90 0.000 0.61
7.02 0.000 0.62
7.14 0.000 0.63
7.25 0.000 0.64
7.35 0.000 0.65
7.44 0.000 0.66
7.54 0.000 0.67
7.62 0.000 0.68
7.71 0.000 0.69
7.79 0.000 0.69
7.86 0.000 0.70
7.94 0.000 0.71
8.01 0.000 0.71
8.08 0.000 0.72
8.14 0.000 0.72
8.21 0.000 0.73
8.27 0.000 0.74

8.45 0.000 0.75

Modified Rational Method - Two Year Storm

8.33 0.000 0.74
8.39 0.000 0.75

Appendix C



File No: UD14-005

Date: March 2017
Prepared by: Matina Sakoutsiou
Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc.

Drainage Area  A1 Post Drainage Area  A2 Post Drainage Area  EXTERNAL 1 Total Site 
Green Roof - Controlled in Chambers From 469 Wilbrod Street - Total Site = A1 + A2 + EXT 1

Controlled in Chambers

Area (A1) = 0.0060 ha Area (A2) = 0.0320 ha Area EXT 1  = 0.008 ha
"C" = 0.45 "C" = 0.84 "C" = 0.30
AC1= 0.003 AC2= 0.027 ACexternal= 0.002

Tc = 10.0 min Tc = 10.0 min Tc = 10.0 min 3.7 L/s
Time Increment = 5.0 min Time Increment = 5.0 min Time Increment = 5.0 min
Water Retention= 43.90 L/m2 Max. Rel. Rate = 7.81 L/s 0.7 L/s

Volume of Void Space = 2.6 m3

Max. Release Rate  = 0.00 L/s

a= 998.07
Type Area (ha) "C"

b= 6.053 Landscaped 0.003 0.30
c= 0.81 Hardscaped 0.0290 0.90 Max. Storage Chambers = 2.9 m3

I = a / (TC + b)c Total Area (A2) 0.0320 0.84 Stor. Chambers footprint Area = 28.0 m2

(1) (2) (3) (4) (5) (6) (7) (8) (12) (13) (14) (15)
Time Rainfall Storm Total Storm Green Roof Released Released Storm Total  Storm Released Storage Storage

Intensity
Runoff

(A1 post)
Volume        

(A1 post)

Captured 
Volume 

(A1 Post)

Volume 
(A1 Post)

Runoff 
(A1 Post)

Runoff
(A2 post)

Runoff 
Volume

Volume 
Volume Depth

(min) (mm/hr) (m3/s) (m3) (m3) (m3) (m3/s) (m3/s) (m3) (m3) (m3) (m)

10.0 104.2 0.001 0.47 2.6 0.00 0.000 0.008 5.11 2.23 2.9 0.10
15.0 83.6 0.001 0.56 2.6 0.00 0.000 0.006 6.14 3.34 2.8 0.10
20.0 70.3 0.001 0.63 2.6 0.00 0.000 0.005 6.88 4.46 2.4 0.09
25.0 60.9 0.000 0.69 2.6 0.00 0.000 0.005 7.46 5.57 1.9 0.07
30.0 53.9 0.000 0.73 2.6 0.00 0.000 0.004 7.93 6.68 1.2 0.04
35.0 48.5 0.000 0.76 2.6 0.00 0.000 0.004 8.32 7.80 0.5 0.02
40.0 44.2 0.000 0.80 2.6 0.00 0.000 0.003 8.66 8.91 0.0 0.00
45.0 40.6 0.000 0.82 2.6 0.00 0.000 0.003 8.96 10.02 0.0 0.00
50.0 37.7 0.000 0.85 2.6 0.00 0.000 0.003 9.23 11.14 0.0 0.00
55.0 35.1 0.000 0.87 2.6 0.00 0.000 0.003 9.47 12.25 0.0 0.00
60.0 32.9 0.000 0.89 2.6 0.00 0.000 0.002 9.69 13.37 0.0 0.00
65.0 31.0 0.000 0.91 2.6 0.00 0.000 0.002 9.89 14.48 0.0 0.00
70.0 29.4 0.000 0.93 2.6 0.00 0.000 0.002 10.07 15.59 0.0 0.00
75.0 27.9 0.000 0.94 2.6 0.00 0.000 0.002 10.25 16.71 0.0 0.00
80.0 26.6 0.000 0.96 2.6 0.00 0.000 0.002 10.41 17.82 0.0 0.00
85.0 25.4 0.000 0.97 2.6 0.00 0.000 0.002 10.57 18.94 0.0 0.00
90.0 24.3 0.000 0.98 2.6 0.00 0.000 0.002 10.71 20.05 0.0 0.00
95.0 23.3 0.000 1.00 2.6 0.00 0.000 0.002 10.85 21.16 0.0 0.00

100.0 22.4 0.000 1.01 2.6 0.00 0.000 0.002 10.98 22.28 0.0 0.00
105.0 21.6 0.000 1.02 2.6 0.00 0.000 0.002 11.10 23.39 0.0 0.00
110.0 20.8 0.000 1.03 2.6 0.00 0.000 0.002 11.22 24.51 0.0 0.00
115.0 20.1 0.000 1.04 2.6 0.00 0.000 0.002 11.34 25.62 0.0 0.00
120.0 19.5 0.000 1.05 2.6 0.00 0.000 0.001 11.45 26.73 0.0 0.00
125.0 18.9 0.000 1.06 2.6 0.00 0.000 0.001 11.55 27.85 0.0 0.00
130.0 18.3 0.000 1.07 2.6 0.00 0.000 0.001 11.65 28.96 0.0 0.00
135.0 17.8 0.000 1.08 2.6 0.00 0.000 0.001 11.75 30.07 0.0 0.00
140.0 17.3 0.000 1.09 2.6 0.00 0.000 0.001 11.85 31.19 0.0 0.00
145.0 16.8 0.000 1.10 2.6 0.00 0.000 0.001 11.94 32.30 0.0 0.00
150.0 16.4 0.000 1.10 2.6 0.00 0.000 0.001 12.03 33.42 0.0 0.00
155.0 15.9 0.000 1.11 2.6 0.00 0.000 0.001 12.11 34.53 0.0 0.00
160.0 15.6 0.000 1.12 2.6 0.00 0.000 0.001 12.20 35.64 0.0 0.00
165.0 15.2 0.000 1.13 2.6 0.00 0.000 0.001 12.28 36.76 0.0 0.00

Site Flow and Storage Summary

231 Cobourg Street

Controlled in Chambers

5-yr Pre-Development (Allowable) Site 
Release Rate  = 5.5 L/s

Site Controlled Release Rate  =

Max. Rel. Rate =

5-Year Design Storm

(9) (10) (11)
Total Storm Storm Total Storm

Volume            
(A2 post)

Runoff               
EXT 1

Volume EXT1 

(m3) (m3/s) (m3)
4.69 0.001 0.42
5.64 0.001 0.50
6.32 0.000 0.56
6.85 0.000 0.61
7.28 0.000 0.65
7.64 0.000 0.68
7.95 0.000 0.71
8.23 0.000 0.73
8.47 0.000 0.75
8.69 0.000 0.77
8.89 0.000 0.79
9.08 0.000 0.81
9.25 0.000 0.82
9.41 0.000 0.84
9.56 0.000 0.85
9.70 0.000 0.86
9.84 0.000 0.87
9.96 0.000 0.89

10.08 0.000 0.90
10.20 0.000 0.91
10.31 0.000 0.92
10.41 0.000 0.93
10.51 0.000 0.93
10.61 0.000 0.94
10.70 0.000 0.95
10.79 0.000 0.96
10.88 0.000 0.97
10.96 0.000 0.97
11.04 0.000 0.98

11.27 0.000 1.00

Modified Rational Method - Five Year Storm

11.12 0.000 0.99
11.20 0.000 1.00

Appendix C



File No: UD14-005

Date: March 2017
Prepared by: Matina Sakoutsiou
Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc.

Drainage Area  A1 Post Drainage Area  A2 Post Drainage Area  EXTERNAL 1 Total Site 
Green Roof - Controlled in Chambers From 469 Wilbrod Street - Total Site = A1 + A2 + EXT 1

Controlled in Chambers

Area (A1) = 0.0060 ha Area (A2) = 0.0320 ha Area EXT 1  = 0.008 ha
"C" = 0.45 "C" = 0.84 "C" = 0.30
AC1= 0.003 AC2= 0.027 ACexternal= 0.002

Tc = 10.0 min Tc = 10.0 min Tc = 10.0 min 5.3 L/s
Time Increment = 5.0 min Time Increment = 5.0 min Time Increment = 5.0 min
Water Retention= 43.90 L/m2 Max. Rel. Rate = 13.39 L/s 1.2 L/s

Volume of Void Space = 2.6 m3

Max. Release Rate  = 0.000 L/s

a= 1735.69
Type Area (ha) "C"

b= 6.014 Landscaped 0.0030 0.30
c= 0.82 Hardscaped 0.0290 0.90 Max. Storage Chambers = 5.7 m3

I = a / (TC + b)c Total Area (A2) 0.0320 0.84 Stor. Chambers footprint Area = 28.0 m2

(1) (2) (3) (4) (5) (6) (7) (8) (12) (13) (14) (15)
Time Rainfall Storm Total Storm Green Roof Released Released Storm Total  Storm Released Storage Storage

Intensity
Runoff

(A1 post)
Volume        

(A1 post)

Captured 
Volume 

(A1 Post)

Volume 
(A1 Post)

Runoff 
(A1 Post)

Runoff
(A2 post)

Runoff 
Volume

Volume 
Volume Depth

(min) (mm/hr) (m3/s) (m3) (m3) (m3) (m3/s) (m3/s) (m3) (m3) (m3) (m)

10.0 178.6 0.001 0.80 2.6 0.00 0.000 0.013 8.75 3.18 5.6 0.20
15.0 142.9 0.001 0.96 2.6 0.00 0.000 0.011 10.50 4.77 5.7 0.20
20.0 120.0 0.001 1.08 2.6 0.00 0.000 0.009 11.76 6.36 5.4 0.19
25.0 103.8 0.001 1.17 2.6 0.00 0.000 0.008 12.72 7.95 4.8 0.17
30.0 91.9 0.001 1.24 2.6 0.00 0.000 0.007 13.50 9.55 4.0 0.14
35.0 82.6 0.001 1.30 2.6 0.00 0.000 0.006 14.16 11.14 3.0 0.11
40.0 75.1 0.001 1.35 2.6 0.00 0.000 0.006 14.73 12.73 2.0 0.07
45.0 69.1 0.001 1.40 2.6 0.00 0.000 0.005 15.23 14.32 0.9 0.03
50.0 64.0 0.000 1.44 2.6 0.00 0.000 0.005 15.67 15.91 0.0 0.00
55.0 59.6 0.000 1.48 2.6 0.00 0.000 0.004 16.07 17.50 0.0 0.00
60.0 55.9 0.000 1.51 2.6 0.00 0.000 0.004 16.43 19.09 0.0 0.00
65.0 52.6 0.000 1.54 2.6 0.00 0.000 0.004 16.77 20.68 0.0 0.00
70.0 49.8 0.000 1.57 2.6 0.00 0.000 0.004 17.08 22.27 0.0 0.00
75.0 47.3 0.000 1.59 2.6 0.00 0.000 0.004 17.37 23.86 0.0 0.00
80.0 45.0 0.000 1.62 2.6 0.00 0.000 0.003 17.64 25.45 0.0 0.00
85.0 43.0 0.000 1.64 2.6 0.00 0.000 0.003 17.89 27.05 0.0 0.00
90.0 41.1 0.000 1.66 2.6 0.00 0.000 0.003 18.13 28.64 0.0 0.00
95.0 39.4 0.000 1.69 2.6 0.00 0.000 0.003 18.36 30.23 0.0 0.00

100.0 37.9 0.000 1.71 2.6 0.00 0.000 0.003 18.57 31.82 0.0 0.00
105.0 36.5 0.000 1.72 2.6 0.00 0.000 0.003 18.78 33.41 0.0 0.00
110.0 35.2 0.000 1.74 2.6 0.00 0.000 0.003 18.97 35.00 0.0 0.00
115.0 34.0 0.000 1.76 2.6 0.00 0.000 0.003 19.16 36.59 0.0 0.00
120.0 32.9 0.000 1.78 2.6 0.00 0.000 0.002 19.34 38.18 0.0 0.00
125.0 31.9 0.000 1.79 2.6 0.00 0.000 0.002 19.52 39.77 0.0 0.00
130.0 30.9 0.000 1.81 2.6 0.00 0.000 0.002 19.68 41.36 0.0 0.00
135.0 30.0 0.000 1.82 2.6 0.00 0.000 0.002 19.84 42.95 0.0 0.00
140.0 29.2 0.000 1.84 2.6 0.00 0.000 0.002 20.00 44.55 0.0 0.00
145.0 28.4 0.000 1.85 2.6 0.00 0.000 0.002 20.15 46.14 0.0 0.00
150.0 27.6 0.000 1.86 2.6 0.00 0.000 0.002 20.29 47.73 0.0 0.00
155.0 26.9 0.000 1.88 2.6 0.00 0.000 0.002 20.43 49.32 0.0 0.00
160.0 26.2 0.000 1.89 2.6 0.00 0.000 0.002 20.57 50.91 0.0 0.00
165.0 25.6 0.000 1.90 2.6 0.00 0.000 0.002 20.70 52.50 0.0 0.00

1.66

Site Flow and Storage Summary

231 Cobourg Street

1.67
1.68

1.44
1.46
1.48
1.50

1.53

1.42

1.69

1.55
1.56
1.58
1.59
1.61
1.62
1.63
1.64

1.10
1.16
1.20
1.24

1.52

1.28
1.31
1.34
1.37
1.39

Volume EXT1 

(m3)
0.71
0.86
0.96
1.04

Runoff               
EXT 1

(m3/s)

0.001
0.001

0.001
0.001

0.001
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

18.50
18.64
18.77
18.89
19.01

17.76
17.92
18.08
18.22
18.37

0.000

0.000
0.000
0.000
0.000

16.65
16.86
17.06
17.25
17.43
17.60

15.09
15.40
15.68
15.95
16.20
16.43

12.40
13.01
13.53
13.98
14.39
14.76

Volume            
(A2 post)

(m3)
8.04
9.65

10.80
11.68

100-Year Design Storm

Max. Rel. Rate =

5.5

Site Controlled Release Rate  =

5-yr Pre-Development (Allowable) Site 
Release Rate  =

Total Storm Storm Total Storm

Modified Rational Method - Hundred Year Storm

(9)

Controlled in Chambers

(11)(10)

L/s

Appendix C
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3" DEEP EXTENSIVE GREEN
ROOF WATER RETENTION
EQUALS TO:
23 lbs/sq.ft - 14 lbs/sq.ft =
= 9 lbs/sq.ft = 43.9 L/sq.m



Stormwater Solutions

Downstream Defender®

Online Sizing Calculator Project Summary

Project Details Contact Details 07/01/2015
231 Cobourg Street
Ottawa, Ontario, K1N 8J2
Canada
Application: Primary Treatment
Development Type: Redevelopment

Matina Sakoutsiou
Lithos Inc.
Toronto, Ontario
Canada

Downstream Defender Specification
1 Vortex Chamber Diameter 4 ft
2 Maximum Inlet Pipe Diameter 12"
3 Oil Storage Capacity 70 gal
4 Sediment Storage Capacity 0.7 yd³
5 Outlet Pipe Diameter 12"
6 Minimum Stormdrain Depth 2.8 ft
7 Standard Depth 4.1 ft

List Of Downstream Defenders On Project Page 1 of 1

Hydro International, Stormwater Solutions, 94 Hutchins Drive, Portland, ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com Email: stormwaterinquiry@hydro-int.com

Reference Name / Site Designation: Downstream defender Downstream Defender Size: 4-ft

Sizing Method:
Target Particle Size:
Total Suspended Solids Removal:
Water Quality Flow Rate:
Peak Flow Rate:

Target Particle Size
106 Microns
80%
0.21 cfs
2.05 cfs

Downstream Defender is Set:
Rim Elevation (A):
Minimum Depth (B):
Invert Elevation of Outlet (C):
Distance from Outlet Invert to Sump (D):

Online
6.88 ft
2.8 ft
3.08 ft
4.1 ft



APPENDIX D 
Sanitary Data Analysis 
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Fire Flow Calculation

1 F= 220 C (A)1/2

Where F= Fire flow in Lpm
           C= construction type coefficient
              = 1.5 wood frame construction (combustible)
           A = total floor area in sq.m. excluding basements

Area Applied

Level 1&2= 340.78 m2 100% Note: The levels indicated, reference the floors
Level -1= 167.91 m2 0% with the largest areas (refer to architectural design)
Level 3= 170.60 m2 25%

= 383.4 sq.m. 

F = 6,461.85 L/min

F = 6,500 L/min Round to nearest 100 l/min

2 Occupancy Reduction 
0% reduction for combustible occupancy

F = 6500 L/min

3 Sprinkler Reduction
0% Reduction for NFPA Sprinkler System

F = 6500 l/min

4 Separation Charge
0% West Road

15% North 10.1m to 20m
0% South Road

20% East 3.1m to 10m
35% Total Separation Charge 2275 L/min

F = 8,775.00 L/min
146.25 L/s

F = 2318 US GPM

Domestic Flow Calculations

Area = 679.3 m2

Average Day Demand = 2.5 L/m2/day (OBC) 1 US Gallon=3.785 L
= 0.02                    L/s
= 0 US GPM 1 US GPM=15.852L/s

Max. Daily Demand Peaking Factor = 1.5
Max. Daily Demand = 0.03 L/s = 0 US GPM

or
Max. Hourly Demand Peaking Factor = 2.7

Max. Hourly Demand  = 0.05 L/s = 1 US GPM

Max Daily Demand = 0.03 L/s
Fire Flow = 146.25 L/s

Required 'Design' Flow = 146.28 L/s Note: Required 'Design' Flow is the maximum of either:
2319 US GPM   1)  Fire Flow + Maximum Daily Demand

  2)  Maximum Hourly Demand

WATER DEMAND
231 Cobourg Street
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