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1.0 Introduction 

C.F. Crozier & Associates Inc. (Crozier) was retained by Schembri Group of Companies to prepare 
a Functional Servicing and Preliminary Stormwater Management Report in support of the Official 
Plan Amendment (OPA) and Zoning By-Law Amendment (ZBA) for the proposed mixed-use 
development located at 109, 115, and 133 Bridgeport Road East and 30 Weber Street North in the 
City of Waterloo. The purpose of this report is to demonstrate that the proposed development is 
feasible from a functional servicing and stormwater management perspective and conforms with 
the requirements of the City of Waterloo (City), Region of Waterloo (Region), and the Grand River 
Conservation Authority (Conservation Authority). 

The reports and design standards referenced during the preparation of this report include: 

 Region of Waterloo Development Charges Background Study  
(Watson & Associates, April 2019) 

 Ministry of the Environment Design Guidelines for Drinking-Water Systems (2008). 

 Region of Waterloo and Area Municipalities Design Guidelines and Supplemental 
Specifications for Municipal Services (January 2021) 

 Ministry of Environment Stormwater Management Planning and Design Manual (March 2003) 

 City of Waterloo Development Engineering Manual (2013) 

This report has been prepared to support the first submission of the Official Plan and Zoning By-Law 
Amendment Application for the property located at 109, 115, and 133 Bridgeport Road East and 
30 Weber Street North.  

2.0 Site Description 

The site encompasses an area of approximately 1.25 ha and currently consists of two commercial 
buildings, one residential dwelling, internal at-grade parking lot, landscaped areas, and paved 
access to Bridgeport Road East, Weber Street North, and Royal Street. Prior to demolition in 2012 the 
property known as 115 Bridgeport consisted of a two-storey commercial building, at-grade paved 
parking and access to Bridgeport Road East, Weber Street North, and Royal Street. The site, located 
in a mixed-use commercial area in the City of Waterloo, is bounded by Bridgeport Road East to the 
north, Weber Street North to the west, Royal Street to the south, and residential properties to the 
east. 

According to the Site Plan prepared by ABA Architects Inc. dated May 2022, the proposed 
development will consist of the following elements:  

 Three residential towers atop a shared podium rising to 25 (Building A), 24 (Building B),  
and 22 (Building C) storeys, respectively. The residential building will consist of commercial 
area (350 sq.m.), residential units (622 units), and above-ground parking spaces (569 spaces) 

 A six (6) storey parking structure (Building D). 

 Three (3) site access points (one (1) from Royal Street and two (2) from Bridgeport Road East. 

 A 6.1 m Internal roadway complete with parking and loading areas. 

 Amenity and associated landscaped areas 

The existing commercial buildings, residential dwelling, at-grade parking area, and site access points 
will be demolished to accommodate the proposed mixed-use development. 
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3.0 Water Servicing 

The City of Waterloo is responsible for the operation and maintenance of the public watermain 
network. The existing and proposed water servicing are discussed in the following sections. 

3.1 Existing Water Servicing 

The existing water servicing infrastructure close to the site includes:  

 A 150 mm diameter watermain located on the south side of Bridgeport Road East  
(City of Waterloo Watermain Layout, April 2021). 

 A 300 mm diameter cast iron watermain located on the east side of Weber Street North  
(City of Waterloo as-constructed drawing 15-1297, July 2019). 

 A 150 mm diameter PVC watermain located on the north side of Royal Street  
(City of Waterloo as-constructed drawing 15-1297, July 2019). 

 Three fire hydrants located at the following locations per the City of Waterloo as-constructed 
drawing 15-1297, July 2019 and topographic survey (ACI Survey Consultants August 20, 2016). 

o Northwestern corner of the site at the intersection of Bridgeport Road East and 
Weber Street North. 

o Southwestern corner of the site at the intersection of Weber Street North and 
Royal Street. 

o Southeastern corner of the site approximately 100 m east from the intersection of 
Weber Street North and Royal Street. 

Per review of the as-contracted drawings and pre-consultation notes it is anticipated that that the 
existing buildings at 109 and 133 Bridgeport Road East, and 30 Weber Street North are serviced by 
the municipal watermain surrounding the site. These existing services will be located and 
decommissioned during construction. 

3.2 Design Water Demand 

The water demand for the proposed development was calculated with reference to the City of 
Waterloo Water Distribution Master Plan (April 2017) and the Ministry of Environment Design 
Guidelines for Drinking-Water Systems (2008). The City of Waterloo design criteria requires an 
average daily water demand of 225 L/capita/day for residential use and 0.5 L/s/ha for commercial 
use. Per Schedule 4 of the Watson & Associates - Region of Waterloo Development Charges 
Background Study (April 2019) a population per unit of 1.30 and 2.10 were utilized for individual 
bedroom units and multiple bedroom units, respectively to determine the approximate population 
of the development. 

Table 1 summarizes the overall water demand for the proposed development. Appendix A contains 
the detailed water demand calculations. 
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Table 1: Estimated Domestic Water Demand 

Standard Type 
Average Daily  
Water Demand 

(L/s) 

Maximum Daily 
Water Demand 

(L/s) 

Peak Hourly 
Water Demand 

(L/s) 

Region of Waterloo 

Residential 2.4 6.7 10.1 

Commercial 0.02 0.04 0.04 

Total 2.5 6.8 10.1 

Note:  References to design guidelines are provided in Appendix A 

Using the City of Waterloo, Region of Waterloo, and the Ministry of the Environment design criteria 
for domestic water demand, the estimated average daily demand and peak hourly demand for 
the proposed development are 2.5 L/s and 10.1 L/s, respectively. 

3.3 Fire Flow Demand 

The Fire Underwriters Survey method was used to estimate the fire flow requirements for the 
proposed development. This calculation is based on the building type assumption of fire-resistive 
construction and the gross floor area of the largest floor from the Site Plan prepared by ABA 
Architects Inc. (May 2022). The estimated fire flow requirements are used to estimate the 
preliminary watermain size required to service the development. The building Architect and 
Mechanical Engineer will confirm the estimated fire flow demand at the Site Plan Approval and 
Building Permit stage. 

Table 2 summarizes the estimated fire flow demand and duration necessary to meet fire protection 
for the proposed development. Appendix A contains the Fire Underwriters Survey calculations.  

Table 2: Estimated Fire Demand Flows 

Method 
Demand Flow 

(L/s) 

Duration 
(h) 

Fire Underwriters Survey  167 2.0 

 
Based on the fire flow calculations the required fire flow was calculated to be 167 L/s for a duration 
of 2.0 hours.  

It should be noted that the fire flows determined from the FUS method is a conservative estimate for 
comparison purposes only. The Mechanical Engineer for this development will complete the 
required analysis for fire protection and the Architect will design fire separation methods per the 
determined fire flow rate to meet municipally available flows and pressures. Based on the estimated 
domestic water demand (10.1 L/s) and fire flow demand (167 L/s) summarized in Table 1 and Table 
2, the total design flow for the internal water distribution system is approximately 177.1 L/s. 

The Region of Waterloo Water Distribution Model was used to determine the existing available 
pressures and flows within the Weber Street watermain and confirm that it has sufficient capacity 
to service the proposed development. According to the modelling results dated June 15, 2022, 
the available fire flows on Weber Street ranged from 696.6 L/s to 752.8 L/s which is significantly larger 
than the required fire flow of 167 L/s. The results from the modelling can be referenced in 
Appendix A. 
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A hydrant flow tests will be completed as part of the design process to determine the existing 
available pressures and flows within the Royal Street watermain. These results will be used to confirm 
that the existing system has capacity to service the proposed development. 

3.4 Proposed Water Servicing 

The development is proposed to be serviced by a 150 mm diameter PVC water service, 
connecting to the existing 150 mm diameter PVC watermain along Royal Street using a tapping 
sleeve and valve connection. The Preliminary Site Servicing Plan (Drawing C102) illustrates the 
location and design of the proposed water services. The proposed 150 mm diameter watermain will 
split into a 150 mm diameter fire line and 100 mm diameter domestic water service line to service 
the proposed building. The water services will enter a servicing room within the proposed building 
complete with a water meter and backflow prevention before servicing each tower. 

The existing hydrant on Royal Street is proposed to remain in accordance with the Ontario Building 
Code 3.2.5.8. The internal water system of the building will be designed per Mechanical Engineer’s 
details and specifications. The available fire flows on Royal Street were confirmed to range from 
696.6 L/s to 752.8 L/s based on the Region of Waterloo Water Distribution Model; therefore, there is 
sufficient flow in the Royal Street watermain to meet the required fire flows determined by the FUS. It 
should be noted that a hydrant flow test will be complete during the detailed design process to 
confirm the Region of Waterloo Water Distribution Modelling results. The existing water services that 
service 109 and 133 Bridgeport Road East and 30 Weber Street North are to be decommissioned 
and removed as part of the proposed water servicing strategy.  

4.0 Sanitary Servicing 

The City of Waterloo is responsible for the operation and maintenance of the public sanitary sewage 
network. The existing and proposed sanitary servicing are discussed in the following sections. 

4.1 Existing Sanitary Servicing 

The existing sanitary servicing infrastructure close to the site includes: 

 A 300 mm diameter SDR sanitary sewer on Royal Street running east to west at a slope of 
approximately 0.5% (City of Waterloo as-constructed drawing 15-1297, July 2019) 

 A 300 mm diameter sanitary sewer on Weber Street North running south to north  
(City of Waterloo as-constructed drawing 15-1297, July 2019) 

 A 250 mm diameter sanitary sewer on Bridgeport Road East running east to west  
(City of Waterloo G.C.T. number 5-3, January 11, 2022) 

 A sanitary lateral servicing 30 Weber Street North from Royal Street  
(City of Waterloo as-constructed drawing 15-1297, July 2019) 

According to the City of Waterloo Record of Pre-Submission Consultation (October 19, 2021) and  
as-constructed drawings of Royal Street (City of Waterloo as-constructed drawing 15-1297, 
July 2019) there are two 200 mm diameter sanitary laterals installed at the property line of 
115 Bridgeport Road that were extended during the reconstruction of Royal Street to service the 
future development. Additionally, it is anticipated that that the existing buildings at 109 and 
133 Bridgeport Road East, and 30 Weber Street North are serviced by the municipal sanitary sewer 
surrounding the site. These existing services will be located and decommissioned during 
construction. 
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4.2 Design Sanitary Flow 

The Region of Waterloo and Area Municipalities Design Guidelines and Supplemental Specifications 
(January 2020) was referenced to calculate the sanitary sewage design flows for the proposed 
development. Per the design guidelines an average design flow of 275 L/capita/day and 0.5 L/s/ha 
were utilized for the proposed residential and commercial uses, respectively. Per Schedule 4 of the 
Watson & Associates - Region of Waterloo Development Charges Background Study (April 2019) a 
population per unit of 1.30 and 2.10 were utilized for individual bedroom units and multiple bedroom 
units, respectively to determine the approximate population of the development. 

Infiltration flow into the sanitary sewer and peaking factors were applied to the average flow to 
obtain the total estimated design sewage flows for the proposed development. Table 3 summarizes 
the results and Appendix B contains the detailed sanitary design flow calculations.  

Table 3: Estimated Sanitary Design Flows 

Standard1 Type 
Average 

Flow 
(L/s) 

Peaking 
Factor 

Peak 
Flow 
(L/s) 

Infiltration 
Flow 
(L/s) 

Total Peak 
Flow2 

(L/s) 

Region of 
Waterloo 

Residential 3.0 3.82 11.4 

0.31 11.7 

Commercial 0.04 2.5 0.04 

Note:  1 References to design guidelines are provided in Appendix B 
      2 Peak flow includes infiltration flow 

As shown in Table 3, it is estimated that the total sanitary peak flow for the proposed development 
is 11.7 L/s which includes the proposed residential, commercial, and infiltration flows. The proposed 
sanitary service was sized to convey a total peak sanitary sewage flow of 11.7 L/s for the 
development, as determined by The Region of Waterloo and Area Municipalities Design Guidelines 
and Supplemental Specifications (January 2021). 

4.3 Proposed Sanitary Servicing 

The development is proposed to be serviced by two existing 200 mm diameter sanitary services, 
connecting to the existing 200 mm sanitary stubs along Royal Street. The proposed sanitary services 
will be designed per the Region of Waterloo’s standards. Based on a minimum pipe slope of 1%, the 
existing 200 mm diameter sanitary sewer will have the capacity to convey the internal sanitary flows 
from the site to the existing 300 mm sanitary sewer on Royal Street. 

The Preliminary Site Servicing Plan (Drawing C102) illustrates the location of the proposed sanitary 
sewer and connections to the building and parking garage. The internal sanitary system of the 
building will be designed per the Mechanical Engineer’s details and specifications. 

The existing sanitary services that service 109 and 133 Bridgeport Road East and 30 Weber Street 
North are to be decommissioned and removed as part of the proposed sanitary servicing strategy. 

5.0 Drainage Conditions 

The drainage conditions for the site in both pre-development and post-development conditions are 
outlined in the following sections.  
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5.1 Existing Drainage 

According to the topographic survey prepared by ACI Survey Consultants (August 20, 2016), the site 
consists of one residential dwelling, two commercial buildings, associated at-grade parking lots, and 
paved access to Bridgeport Road East, Weber Street North, and Royal Street. Prior to demolition in 
2012 the property known as 115 Bridgeport consisted of a two-storey commercial building, at-grade 
paved parking, and access to Bridgeport Road East, Weber Street North, and Royal Street.  

The site is generally sloped from north-east to south-west with Bridgeport Road East and Royal Street 
having existing grades higher than most of the site creating depression storage within the middle of 
the site. Water from the depression storage area drains towards the residential property to the east 
(Municipal Number 196) and is eventually directed towards Royal Street. Most of the stormwater 
runoff from the site drains uncontrolled towards the eastern residential property before being 
directed to the Royal Street right-of-way (Catchment 101). The western and northern portions of the 
property drain uncontrolled to the Weber Street North right-of-way (Catchment 102) and the 
Bridgeport Road East right-of-way (Catchment 103), respectively.  

The site currently accepts external stormwater runoff from four (4) residential properties to the 
north including 125-131 Bridgeport Road East (Catchment EX1). The stormwater runoff from 
Catchment EX1 collects in the depression storage area and outlets to the residential property to the 
east (Municipal Number 196) before being directed to the Royal Street right-of-way. 

There are three (3) outlets for the major overland flows from the site based on the existing site 
topographic survey. The main overland flow outlet discharges through the eastern residential 
property before runoff is directed towards the Royal Street right-of-way. The second and third 
overland flow outlets are at the northern and western extents of the site that drain towards the 
Bridgeport Road East and Weber Street North rights-of-way before being collected in the existing 
storm sewer infrastructure. These overland flow outlets are proposed to remain under the post-
development conditions.   

Table 4 summarizes the pre-development catchment areas and the runoff coefficients. Figure 1 
illustrates the Pre-Development Drainage Plan. 

Table 4: Pre-Development Catchment Areas and Runoff Coefficients 

Catchment 
ID 

Description 
Impervious 
Area2 (m2) 

Pervious 
Area (m2) 

Weighted Runoff 
Coefficient1 

Outlet 

101 

Past commercial 
building, existing 

Grassed, and 
paved parking 

areas. 

8,833 796 0.85 
East Residential 

Property and Royal 
Street Right-of-way 

102 
Existing Buildings, 
landscaped, and 

paved areas 
2,026 - 0.90 

Weber Street North 
Right-of-way 

103 
Existing Paved, and 
landscaped areas 

492 364 0.62 
Bridgeport Road 
East Right-of-way 

EX1 

Existing dwellings, 
paved driveways, 
and landscaped 

areas 

580 1,909 0.40 
East Residential 

Property and Royal 
Street Right-of-way 

1. The runoff coefficient values were obtained from Section 8.2.1.6 of the Region of Waterloo and Area Municipalities Design 
Guidelines and Supplemental Specifications for Municipal Services  

2. Catchment 101 impervious area includes the impervious area of the commercial building and paved areas that were 
demolished in 2012. 
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The weighted runoff coefficients and impervious area calculations have been calculated using the 
pre-development conditions from circa 2012, prior to the demolition of the commercial building and 
associated parking areas.  

5.2 Proposed Drainage 

Based on the Site Plan prepared by ABA Architects Inc. (May 2022), the proposed development 
will consist of three residential towers atop a shared podium rising to 25 (Building A), 24 (Building B), 
and 22 (Building C) storeys, associated surface and above grade parking areas, and 
landscaped/amenity areas. Access to the site will be provided from three (3) proposed entrances 
from Bridgeport Road East and Royal Street North. 

The proposed site grading divides the site into six (6) post-development drainage catchments, as 
shown on the Post-Development Drainage Plan (Figure 2): 

 Catchment 201 (A = 0.74 ha; RC = 0.90) consists of uncontrolled drainage from the proposed 
building footprint. The minor and major system stormwater will be collected and conveyed 
via roof leaders discharging directly to the internal storm sewer network 

 Catchment 202 (A = 0.13 ha; RC = 0.69) consists of uncontrolled drainage from the 
western limits of the site along Weber Street North. All drainage from this catchment is 
conveyed overland via sheet flow to the Weber Street North right-of-way consistent with 
the pre-development drainage conditions. 

 Catchment 203 (A = 0.10 ha; RC = 0.49) consists of uncontrolled drainage from the 
northern limits of the site along Bridgeport Road East. All drainage from this catchment is 
conveyed overland via sheet flow to the Bridgeport Road East right-of-way consistent with 
the pre-development drainage conditions. 

 Catchment 204 (A = 0.21 ha; RC = 0.59) consists of drainage from the from the proposed 
internal roadway. The minor system stormwater runoff will be collected and conveyed by the 
proposed internal storm sewer system before discharging to the existing storm sewer network 
on Royal Street. The major system stormwater flows will be split and conveyed overland to 
the Royal Street right-of-way and eastern residential property via overland sheet flow 
through the drive aisle.  

 Catchment 205 (A = 0.07 ha; RC = 0.36) consists of uncontrolled drainage from the southern 
limits of the site along Royal Street. All drainage from this catchment is conveyed overland 
via sheet flow to the Royal Street right-of-way consistent with the pre-development drainage 
conditions. 

 Catchment EX1 (A = 0.25 ha; RC = 0.40) consists of uncontrolled external drainage from the 
four existing residential properties to the north of the site including 125-131 Bridgeport Road 
East. The minor system stormwater runoff will be collected and conveyed by proposed 
drainage swales and ditch inlet catchbasin. A sump pump will be installed to direct the 
water to the proposed internal storm sewer system before discharging to the existing storm 
sewer network on Royal Street. The major system stormwater will be conveyed overland to 
the eastern residential property via the proposed culvert. 
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Upon development, the minor system will be conveyed from the site to the existing storm sewer 
network on Royal Street through the internal storm sewer network consisting of storm sewer, 
catchbasins, and grassed swales. An oil-grit separator, located downstream of the internal storm 
sewer network will provide the required quality controls for the stormwater runoff. Following quality 
control, the minor system stormwater will be conveyed through the existing 450 mm diameter storm 
lateral to the existing 1345 mm x 855 mm elliptical storm sewer within Royal Street. 

The proposed emergency overland flow routes for most of the site have been graded to mimic the 
flow direction and patterns of the existing conditions by directing stormwater to the Royal Street 
right-of-way, Weber Street North right-of-way, and Bridgeport Road East right-of-way. A small portion 
of the eastern limits of the site including Catchment EX1 and a portion of Catchment 204 will 
discharge towards the eastern residential property before being directed towards the Royal Street 
right-of-way. It should be noted that the catchment area discharging to the eastern property under 
post-development conditions has been significantly reduced and all efforts have been made to 
direct emergency stormwater flow routes away from the eastern residential property and towards 
Royal Street. 

Table 5 provides details of the catchment areas and runoff coefficients for the post-development 
conditions. 

Table 5: Post-Development Catchment Areas and Runoff Coefficients 

Catchment 
ID 

Description 
Impervious 

Area 
(m2) 

Pervious 
Area 
(m2) 

Weighted 
Runoff 

Coefficient1 

Outlet 
(Minor/Major) 

201 
Proposed residential 
building and above 

ground parking garage. 
7,432 - 0.90 

Royal Street Storm 
Sewer 

202 
Proposed sidewalks and 

landscaped areas 
872 407 0.69 

Weber Street North 
Right-of-way 

203 
Proposed sidewalks and 

landscaped areas 
362 605 0.49 

Bridgeport Street 
East Right-of-way 

204 
Proposed internal 

roadway and 
landscaped areas 

1,099 1,028 0.59 
Royal Street Storm 

sewer/Eastern 
Property 

205 
Proposed site access 

and landscaped areas 
116 590 0.36 

Royal Street right-
of-way 

EX1 
Existing residential 

dwellings and rear yards 
580 1,909 0.40 

Royal Street Storm 
sewer/Eastern 

Property 
1. The runoff coefficient values were obtained from Section 8.2.1.6 of the Region of Waterloo and Area 

Municipalities Design Guidelines and Supplemental Specifications for Municipal Services.  

Refer to the Post-Development Drainage Plan (Figure 2) for the proposed drainage conditions 
and the Preliminary Site Servicing and Preliminary Site Grading Plans (Figures C702 and C703, 
respectively) that illustrate the proposed storm sewer servicing and site drainage. 

6.0 Stormwater Management 

The stormwater management design criteria for the site are based on the City of Waterloo 
Development Engineering Manual (2013) and the City of Waterloo Record of Pre-Submission 
Consultation comments (October 19, 2021).  



Schembri Group of Companies                                               Functional Servicing & Preliminary Stormwater Management Report 
109, 115, & 133 Bridgeport Road East and 30 Weber Street North, City of Waterloo August 8, 2022 

 

C.F. Crozier & Associates Inc.  Page 9 of 13 
Project No. 2217-6286 

The stormwater management criteria include: 

 Quantity Control: Post development flows are to be reduced to the pre-development 
levels for all storms up to and including the 100-year storm event (post-development runoff 
to pre-development runoff).  

 Quality Control: At least 70% removal of Total Suspended Solids will be provided with  
“Normal Protection” according to the City of Waterloo Record of Pre-Submission 
Consultation comments dated October 19, 2021. 

6.1 Stormwater Quantity Control 

As discussed in Section 6.0, stormwater quantity control requirements for the site include controlling 
the post-development events to the pre-development events for storms up to and including the 
100-year event. All storm events greater then the 100-year event are to be released uncontrolled. 

Using the City of Waterloo’s intensity-duration-frequency (IDF) data, the rational method was used 
to determine the pre-development and post-development flows from the site. The peak flow targets 
for the site are based on the pre-development flows for the storm events up to and including the 
100-year event.  

It should be noted that the circa 2012 pre-development site conditions were used in the 
rational method calculations to determine the weighted runoff coefficients for each catchment. 
The pre-development and post-development flow rates for the site are summarized in Table 6. 

Table 6: Peak Flow Summary (Entire Site) 

Storm Event 
(year) 

*Pre-Development 
(L/s) 

Post-Development 
(L/s) 

Net Change  
(Post-to-Pre) 

(L/s) 

2-year 261 239 -22 

5-year 351 321 -29 

25-year 491 450 -41 

100-year 637 584 -53 

*Pre-development flows calculated using circa 2012 site conditions. 

 
Based on the rational method the uncontrolled flows for all storm events up to and including the 
100-year event are reduced under post development conditions due to an increase in pervious 
area (i.e., landscaped and amenity areas). The rational calculations can be referenced in 
Appendix C. Due to the reduction in overall peak flows, quantity controls have not been proposed 
for the site. 

Under post development conditions, there are three outlets for the minor overland flow which 
include the Royal Street right-of-way, Weber Street North right-of-way, and Bridgeport Road East 
right-of-way. The eastern residential property will act as an overland flow route for Catchment EX1 
and a portion of Catchment 204 during major storm events. To ensure that the post-development 
uncontrolled flows to each outlet are not increased under post-development conditions, the 
rational method was used to determine the pre-development and post-development flows to each 
respective outlet.  

The pre-development and post-development uncontrolled flows for each outlet are outlined 
in Table 7. 
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Table 7: Peak Flow Summary (Site Outlets) 

Outlet 
Storm Event 

(yr) 

Pre-
Development 

(L/s) 

Post-
Development 

(L/s) 

Net Change  
(Post-to-Pre) 

(L/s) 

Royal Street1 

2 208 209 1 

5 279 280 1 

25 391 392 2 

100 507 509 2 

Weber Street North2 

2 41 20 -30 

5 56 27 -40 

25 78 38 -56 

100 101 49 -72 

Bridgeport Road East3 

2 12 11 -1 

5 16 14 -2 

25 23 20 -2 

100 30 26 -4 
1. Pre-development Catchments include 101 and EX1; Post-development Catchments include 201, 204,  

205 and EX1 
2. Pre-development Catchment 102; Post-development Catchments 202 
3. Pre-development Catchment 103; Post-development Catchments 203 

 
As per the rational calculations the uncontrolled flows directed to Weber Street North and 
Bridgeport Road East from the site are reduced for all storm events up to and including the 100-year 
storm event. The uncontrolled flows directed to the eastern residential property are decreased 
under post-development conditions as flows from most of the site are now directed primarily 
to Royal Street and away from the neighbouring properties.  

Stormwater runoff that would have been directed to the east under pre-development conditions 
will now be collected in the internal storm sewer network and directed to the Royal Street storm 
sewer network under post-development conditions. A 300 mm diameter CSP culvert has been 
proposed below the eastern access road to direct stormwater runoff to the east as part of the 
emergency overland flow route for this portion of the site. During an emergency runoff event a 
portion of Catchment 204 and EX1 will be directed to the eastern property which is reduced under 
post-development conditions. 

Minor event stormwater runoff from Catchments 201, 204, and EX1 will be collected and conveyed 
by the internal storm sewer system before discharging into the existing sewer on Royal Street. During 
the major storm events all stormwater runoff from the site will be conveyed via overland sheet flow 
to each respective outlet. 

6.2 Stormwater Quality Control 

Stormwater quality controls for the site must incorporate measures to provide a Normal Level of 
Protection according to the MOE (March 2003) guidelines. Normal water quality protection involves 
the removal of at least 70% of the total suspended solids (TSS) from 90% of the annual runoff volume. 
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Water quality control for Catchment 201, 204, and EX1 will be provided using an oil-grit separator  
(Stormceptor EFO6 or approved equivalent). The oil-grit-separator will provide quality control for 
runoff before discharging towards the Royal Street storm sewer network. Details of the proposed  
oil-grit separator can be referenced in Appendix C. 

Catchments 202, 204, and 205 will discharge uncontrolled towards the municipal right-of-way, 
consistent with the existing overland flow conditions. The uncontrolled flow from these catchments is 
deemed minor and primarily consists of clean landscape runoff, therefore quality control has not 
been provided for these catchments. 

7.0 Erosion and Sediment Controls During Construction 

The design of the erosion and sediment controls can be referenced on the Existing Conditions, 
Erosion & Sediment Control, and Removals Plan (Drawing C101). The erosion and sediment controls 
are required to be installed prior to the beginning of any construction activities. They will be 
maintained until the site is stabilized or as directed by the Site Engineer and/or City of Waterloo. 
Controls will be inspected after each significant rainfall event and maintained in proper working 
condition. 

Light Duty Silt Fencing  

Light duty silt fencing will be installed on the perimeter of the site to intercept sheet flow. Additional 
silt fencing may be added based on field decisions by the Site Engineer and Owner, prior to, during, 
and following construction. 

Rock Mud Mat 

A rock mud mat will be installed at the entrance to the construction zone to prevent mud tracking 
from the site onto surrounding lands and the perimeter roadway network. All construction traffic will 
be restricted to this access only. 

Silt sacks in Catchbasins 

A silt sack will be installed in each new catch basin as they are installed. The silt sack will provide 
sediment control to prevent silt and sediment from entering the storm water system. Silt sacks will 
also be installed on the existing catchbasins during construction to prevent sediment from entering 
the existing storm sewer pipe.  

8.0 Conclusions and Recommendations 

This report was prepared in support of the Official Plan and Zoning By-Law Amendment Application 
for the property located at 109, 115, and 133 Bridgeport Road East and 30 Weber Street North in the 
City of Waterloo. The proposed development can be serviced for water, sanitary, and stormwater 
management in accordance with the City and the Region requirements.  
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Our conclusions and recommendations include: 

Proposed Water Services 

1. The domestic peak hourly water demand for the proposed development is 10.1 L/s. 
The design fire flow is 167 L/s for 2.0 hours. 

2. Water demand for the proposed development will be met by connecting a 150 mm 
diameter PVC water service to the existing 150 mm diameter watermain on Royal Street. The 
proposed watermain will split into a 150 mm diameter fire line and 100 mm diameter 
domestic line to service the proposed development. 

Proposed Sanitary Services 

1. Total peak sanitary flow for the proposed development is 11.7 L/s. 

2. Sanitary services for the proposed development will be provided using two 200 mm diameter 
PVC sanitary laterals which will connect to the existing sanitary sewer stubs on Royal Street. 
A 200 mm diameter sanitary service lateral has been provided for the residential building 
and a separate service lateral has been provided for the above-grade parking structure. 

Stormwater Management 

1. The site’s stormwater runoff will be collected in catchbasins and conveyed through 
the internal storm sewer network for events up to and including the 5-year storm event 
before discharging into the existing sewer on Royal Street. Stormwater runoff from the 
northern, western, and southern extents of the site will flow uncontrolled towards the 
Bridgeport Road East, Weber Street North and Royal Street rights-of-way, respectively. 

2. Stormwater quantity controls are not required for the site as the stormwater runoff from the 
site is generally reduced for all storm events up to and including the 100-year storm event 
under post-development conditions. 

3. Stormwater quality controls for the site will be provided by an in-line-oil-grit separator 
(Stormceptor EFO6 or approved equivalent) unit installed prior to discharging to the existing 
storm sewer on Royal Street. 

Erosion and Sediment Controls 

Erosion and sediment controls are required to be installed prior to the beginning of any construction 
activities. They will be maintained until the site is stabilized or as directed by the Site Engineer and/or 
City of Waterloo. Controls will be inspected after each significant rainfall event and maintained in 
proper working condition. 
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Based on the above conclusions, we recommend the approval of the Official Plan and Zoning  
By-Law Amendment from the perspective of functional servicing and preliminary stormwater 
management.  

Respectfully submitted, 

C.F. CROZIER & ASSOCIATES INC.  C.F. CROZIER & ASSOCIATES INC. 

 
 
 
Brett Pond, E.I.T. Jurgen Koehler, P.Eng. 
Land Development Associate - Land Development 
 
BP/ 
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Water Demand Calculations 
  



Project: 115 & 133 Bridgeport Road East Created By: CM/BP Date: 2/7/2022

Project No.: 2217-6286 Checked By: JRK Updated: 6/9/2022

Site Area: 1.25 ha

622 units

Population: 938 capita

Units P.P.U # of Units Population

1 Bedroom 1.30 459 596

2+ Bedrooms 2.10 163 342

Total - 622 938

Design Parameters (Residential)

Water Demand Residential:

Average Daily Demand = 210,958 L/day

= 2.4 L/s

Peaking Factors (Residential)

2.75

4.13

Average Day = 2.4 L/s

Max Day = 6.7 L/s Max Day = Average Day Demand * Max Day 

Peak Hour = 10.1 L/s Peak Hour = Average Day Demand * Peak Hour

Design Parameters (Commercial)

Water Demand Commercial:

350 m
2

= 0.04 ha

Average Daily Demand (general) = 0.5 L/s/ha

Peaking Factor = 2.5

Average Day = 0.02 L/s

Max Day = 0.04 L/s

Peak Hour = 0.04 L/s

Average 

Daily Water 

Demand

(L/s)

Max Day 

Demand

(L/s)

Peak

Hourly 

Demand

(L/s)

2.5 6.8 10.1

Proposed Domestic Water Demand

Notes & References

Number of units:

Average Demand (L/capita/d)

225

Population per unit from Appendix A Schedule 4 of 

Watson & Associates Region of Waterloo 

Development Charges Background Study (April 2019)

Site area per Site Plan prepared by ABA Architects 

Inc. dated May 2022.

Average Demand from Section B2.2.2 from the 

Region of Waterloo and Area Municipalities - Design 

Guidelines for Municipal Services (January 2021)

Region of Waterloo

Peaking Factors from Table 3.1 of MOE - Design 

Guidelines for Drinking-Water Systems (2008)
Max Day =

Peak Hour =

Municipality

Commercial Area = Site area per Site Plan prepared by ABA Architects 

Inc. dated March 2, 2022.

Peaking factor from Section B3.1.2.3 from the Region 

of Waterloo and Area Municipalities - Design 

Guidelines for Municipal Services (January 2021)

Demand calculations include  residential and 

commercial flows.

Average Demand (L/s/ha)

0.5

I:\2200\2217- Schembri Group of Companies\6286- 115 & 133 Bridgeport Rd E\Design\Civil_Water\2022.02.07 Water Demand



Project: 115 & 133 Bridgeport Road East Date: 2/7/2022
Project NO.: 2217-6286 Updated: 6/9/2022

Designed By: CM/BP
Checked By: JRK

Water Supply for Public Fire Protection (1999)

Fire Underwriters Survey

Assumptions:

1.)

2.)
3.)

1. An estimate of fire flow required for a given area may be determined by the formula:

Where:
F = the required fire flow in litres per minute

C = coefficient related to the type of construction
= 1.5 for wood frame construction  (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square meters (including all storeys, but excluding basements at least 
50 percent below grade) in the building considered.

Proposed Development  (GFA and Type of Construction are as per site plan)
0.6 *C-Value 7,698.50           sq.m

3,757.50           sq.m

Therefore F = 14,100 L/min

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may 
be increased by up to 25% surcharge for occupancies having a high fire hazard.

*Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0%

-25% Reduction(%)
-3,525 L/min reduction

Subtotal = 10,575 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers   -  The value obtained in No. 2 above may be reduced by up to 50% for complete automatic sprinkler 
protection.

Assume NFPA 13 or other NFPA sprinkler Standard with full supervision (50% reduction)

-5,288 L/min reduction

GFA of 25% of each of the two immediately adjoining 
floors.

   Part II  -  Guide for Determination of Required Fire Flow

Construction type for the proposed highrise buildings is assumed to be fire-resistive and non-combustible based on similar types of construction and email 
correspondence with the Architect dated April 12, 2022.
Building gross-floor area is based on Site Plan prepared by ABA Architects Inc. dated May 2022
The building will be equipped with complete automatic sprinkler protection based on  email correspondence with the Architect dated April 12, 2022.

GFA area of largest floor

F = 220 * C * √A



Water Supply for Public Fire Protection - 1999

Fire Underwriters Survey

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 meters
by the fire area under consideration.  The percentage shall depend upon the height, area, and construction of the 
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the 
exposed building(s) and the effect of hillside locations on the possible spread of fire.

 Separation Charge  Separation Charge
 0 to 3 m 25%  20.1 to 30 m 10%
 3.1 to 10 m 20%  30.1 to 45 m 5%
 10.1 to 20 m 15% >45 m 0%

Exposed buildings

Distance Charge Surcharge 

(L/min)
28 m 10% 1,058

12.5 m 15% 1,586
30 m 10% 1,058
40m 5% 529

4,230

Determine Required Fire Flow

No.1 14,100
No. 2 -3,525 reduction
No. 3 -5,288 reduction
No. 4 4,230 surcharge

Required Flow: 9,518 L/min

Rounded to nearest 1000 L/min: 10,000 L/min or 167 L/s

2,640 USGPM

Note: USGPM = 0.264*(L/min)

3,000 1.25

   Part II  -  Guide for Determination of Required Fire Flow

Name

Existing Commercial (North)

Total Surcharge

 Required Duration of Fire Flow
  Flow Required

(L/min)
Duration
(hours)

2,000 or less 1.00

Existing Detached Homes (East)
Existing Detached Homes (South)

Existing Commercial (West)

4,000 1.50
5,000 1.75
6,000 2.00
8,000 2.00

10,000 2.00

12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00

30,000 7.00

20,000 4.50
22,000 5.00
24,000 5.50

38,000 9.00
40,000 and over 9.50

32,000 7.50
34,000 8.00
36,000 8.50

26,000 6.00
28,000 6.50



 
Date: June 15, 2022 

Cole Martin 
Crozier, Consulting Engineers  
2800 High Point Drive, Suite 100 
Milton, ON L9T 6P4 
t. 905-875-0026 
e. cmartin@cfcrozier.ca 
 
Dear: Cole 
 
Re: Region of Waterloo - Request for Watermain Information 
        
Please find the results of the modeling simulations for boundary conditions requested 
on May 5nd, 2022. The results included a figure showing the locations of the nodes from 
the Region’s model.  Attached are a series of spreadsheets containing results for 
Average Day, Maximum Day demands and available fire flows at nodes JCT_20421 
located at Weber St N and Royal St, and JCT_21406 at Weber St N and Bridgeport Rd 
E. The diurnal 24 hour demand distribution accounts for the minimum hour and peak 
hour peaking factors. The minimum hourly demand on the average day represents the 
minimum hour, and the maximum hourly demand on the maximum day represents the 
peak hour.  
 

Table 1 – Modeling Results 
 

Node Elevation 
(mASL) 

Demand Fire Flow Results 

Ave Day 
(L/s) 

Max Day 
(L/s) 

Design Flow 
(L/s) 

Design Pressure 
(m) 

JCT_20421 324.0 10.1 10.1 696.6 27.4 

JCT_21406 324.0 8.7 8.7 752.8 20.3 

 
A fire flow analysis shows the maximum flow available at a node with an associated 
design pressure during the maximum day scenario while maintaining the minimum 
design pressure of 14 m (140 kPa) at all nodes within the pressure zone. 
 
If you have any questions, please contact me. 
 
 
 
Kevin Dolishny P.Eng. 
Senior Engineer, Water Services 
c. 226-.751.4551    
e. kdolishny@regionofwaterloo.ca 



WAT 4 Location: Intersection of Weber St N and Royal St
JCT_20421 Average Day 24 Hour Simulation JCT_20421 Maximum Day 24 Hour Simulation

Time Demand (L/s) Head (m) Pressure (m) Time Demand (L/s) Head (m) Pressure (m)
00:00 hrs 5.87 379.81 55.81 00:00 hrs 4.76 380.49 56.49

01:00 hrs 4.35 380.18 56.18 01:00 hrs 2.94 382.64 58.64

02:00 hrs 5.06 382.31 58.31 02:00 hrs 3.75 382.68 58.68

03:00 hrs 5.46 382.48 58.48 03:00 hrs 4.45 379.60 55.60

04:00 hrs 4.86 383.00 59.00 04:00 hrs 4.25 380.05 56.05

05:00 hrs 3.95 383.27 59.27 05:00 hrs 3.54 380.24 56.24

06:00 hrs 6.27 382.49 58.49 06:00 hrs 6.58 379.22 55.22

07:00 hrs 13.45 380.47 56.47 07:00 hrs 13.66 377.67 53.67

08:00 hrs 16.38 379.21 55.21 08:00 hrs 15.98 377.61 53.61

09:00 hrs 13.45 378.51 54.51 09:00 hrs 11.44 379.51 55.51

10:00 hrs 13.15 378.34 54.34 10:00 hrs 8.91 379.96 55.96

11:00 hrs 12.54 378.10 54.10 11:00 hrs 8.30 379.77 55.77

12:00 hrs 11.84 377.99 53.99 12:00 hrs 7.29 377.94 53.94

13:00 hrs 11.23 377.94 53.94 13:00 hrs 9.31 377.80 53.80

14:00 hrs 10.42 377.94 53.94 14:00 hrs 12.24 379.30 55.30

15:00 hrs 9.71 378.02 54.02 15:00 hrs 10.22 377.67 53.67

16:00 hrs 10.32 377.98 53.98 16:00 hrs 13.65 378.95 54.95

17:00 hrs 10.92 378.60 54.60 17:00 hrs 14.36 377.09 53.09

18:00 hrs 12.64 378.71 54.71 18:00 hrs 16.79 376.49 52.49

19:00 hrs 13.75 378.77 54.77 19:00 hrs 18.00 375.91 51.91

20:00 hrs 13.85 378.92 54.92 20:00 hrs 17.80 377.03 53.03

21:00 hrs 12.94 379.16 55.16 21:00 hrs 15.98 377.37 53.37

22:00 hrs 11.43 379.44 55.44 22:00 hrs 10.83 378.41 54.41

23:00 hrs 9.10 379.79 55.79 23:00 hrs 7.59 380.21 56.21

Average Day HGL: 379.64 Maximum Day HGL: 378.90

Minimum Hour: 383.27 Peak Hour: 375.91



Available 
Flow (L/s)

Residual 
Pressure (m)

Fire Flow Analysis

0.0 54.0 Fire Flow Node: JCT_20421
20.0 53.8 Design Flow (L/s): 696.6
40.0 53.5 Design Pressure (m): 27.4
60.0 53.2
80.0 52.9

100.0 52.5
120.0 52.1 Design Flow: The final adjusted flow at the node to maintain the minimum design
140.0 51.7 pressure (14m (140 kPa)) at ALL locations within the pressure zone.
160.0 51.2
180.0 50.7 Design Pressure:  The lowest allowable pressure at the node to maintain the minimum design
200.0 50.2 pressure (14m (140 kPa)) at ALL locations within the pressure zone.
220.0 49.6
240.0 49.0 Critical Node ID: The constraining node within the pressure zone that drops to the minimum design
260.0 48.4 pressure of (14m (140 kPa)) during the design flow.
280.0 47.7
300.0 47.0
320.0 46.3
340.0 45.6
360.0 44.8
380.0 44.0
400.0 43.2
420.0 42.3
440.0 41.4
460.0 40.5
480.0 39.5
500.0 38.6
520.0 37.6
540.0 36.5
560.0 35.5
580.0 34.4
600.0 33.2
620.0 32.1
640.0 30.9
660.0 29.7
680.0 28.5
696.6 27.4
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WAT 4 Location: Intersection of Weber St N and Bridgeport Rd E
JCT_21406 Average Day 24 Hour Simulation JCT_21406 Maximum Day 24 Hour Simulation

Time Demand (L/s) Head (m) Pressure (m) Time Demand (L/s) Head (m) Pressure (m)
00:00 hrs 5.06 379.59 55.59 00:00 hrs 4.13 379.88 55.88

01:00 hrs 3.76 380.03 56.03 01:00 hrs 2.58 380.35 56.35

02:00 hrs 4.35 382.19 58.19 02:00 hrs 3.24 379.63 55.63

03:00 hrs 4.69 382.35 58.35 03:00 hrs 3.84 379.55 55.55

04:00 hrs 4.17 382.90 58.90 04:00 hrs 3.68 379.95 55.95

05:00 hrs 3.40 383.19 59.19 05:00 hrs 3.08 380.16 56.16

06:00 hrs 5.39 382.32 58.32 06:00 hrs 5.70 379.14 55.14

07:00 hrs 11.48 380.09 56.09 07:00 hrs 11.72 377.47 53.47

08:00 hrs 13.99 379.02 55.02 08:00 hrs 13.70 377.34 53.34

09:00 hrs 11.53 378.30 54.30 09:00 hrs 9.88 379.33 55.33

10:00 hrs 11.28 378.12 54.12 10:00 hrs 7.74 379.78 55.78

11:00 hrs 10.77 377.87 53.87 11:00 hrs 7.23 379.91 55.91

12:00 hrs 10.17 377.76 53.76 12:00 hrs 6.38 379.28 55.28

13:00 hrs 9.66 377.72 53.72 13:00 hrs 8.05 377.65 53.65

14:00 hrs 8.97 377.73 53.73 14:00 hrs 10.47 379.07 55.07

15:00 hrs 8.36 377.82 53.82 15:00 hrs 8.79 377.51 53.51

16:00 hrs 8.87 377.80 53.80 16:00 hrs 11.67 378.66 54.66

17:00 hrs 9.38 378.42 54.42 17:00 hrs 12.26 376.83 52.83

18:00 hrs 10.83 378.51 54.51 18:00 hrs 14.31 377.66 53.66

19:00 hrs 11.77 378.56 54.56 19:00 hrs 15.35 375.53 51.53

20:00 hrs 11.84 378.72 54.72 20:00 hrs 15.19 376.58 52.58

21:00 hrs 11.06 378.96 54.96 21:00 hrs 13.65 376.98 52.98

22:00 hrs 9.78 379.27 55.27 22:00 hrs 9.30 378.28 54.28

23:00 hrs 7.80 379.66 55.66 23:00 hrs 6.55 378.33 54.33

Average Day HGL: 379.45 Maximum Day HGL: 378.54

Minimum Hour: 383.19 Peak Hour: 375.53



Available 
Flow (L/s)

Residual 
Pressure (m)

Fire Flow Analysis

0.0 55.4 Fire Flow Node: JCT_21406
25.0 55.0 Design Flow (L/s): 752.8
50.0 54.5 Design Pressure (m): 20.3
75.0 54.2

100.0 53.7
125.0 53.1
150.0 52.5 Design Flow: The final adjusted flow at the node to maintain the minimum design
175.0 51.8 pressure (14m (140 kPa)) at ALL locations within the pressure zone.
200.0 51.0
225.0 50.2 Design Pressure:  The lowest allowable pressure at the node to maintain the minimum design
250.0 49.3 pressure (14m (140 kPa)) at ALL locations within the pressure zone.
275.0 48.4
300.0 47.4 Critical Node ID: The constraining node within the pressure zone that drops to the minimum design
325.0 46.3 pressure of (14m (140 kPa)) during the design flow.
350.0 45.2
375.0 44.1
400.0 42.9
425.0 41.6
450.0 40.3
475.0 38.9
500.0 37.5
525.0 36.0
550.0 34.5
575.0 32.9
600.0 31.3
625.0 29.6
650.0 27.9
675.0 26.1
700.0 24.3
725.0 22.4
750.0 20.5
752.8 20.3
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Sanitary Flow Calculations 

  



Project: 115 & 133 Bridgeport Road East Created By: CM/BP Date: 2/7/2022

Project No.: 2217-6286 Checked By: JRK Updated: 6/9/2022

Site Area: 1.25 ha

622 units

Population: 938 capita

Units P.P.U # of Units Population

1 Bedroom 1.30 459 596

2+ Bedrooms 2.10 163 342

Total - 622 938

Average Daily Flow = 257,838 L/d

= 3.0 L/s

M = 3.82

 Residential Peak Flow = 11.4 L/s

Unit Type GFA (m2) GFA (ha)

Commercial 350 0.04

Design Parameters

Sanitary Design Flow

Average Daily Flow = 0.02 L/s

Peak Factor = 2.5

Commercial Peak Flow = 0.04 L/s

Infiltration Flow:

Infiltration = 0.250 L/s/ha

Total Infiltration = 0.31 L/s

Residential 

Peak Flow

(L/s)

Commercial 

Peak Flow

(L/s)

Infiltration 

Flow

(L/s)
Overall Peak 

Development 

Flow (L/s)

11.4 0.04 0.31 11.7

Municipality

Region of Waterloo

Total Design Flow = Residential Peak Flow + 

Commercial Peak Flow + Total Infiltration

Population per unit from Appendix A Schedule 4 of 

Watson & Associates Region of Waterloo 

Development Charges Background Study (April 

2019)

Average Flow for general commercial from Section 

B.3.1.2.3 of Region of Waterloo and Area 

Municipalities Design Guidelines and Supplemental 

Specifications (January, 2021)

Harmon Peak Factor:

Design Parameters

Sanitary Design Flow:

Average Daily Flow = Average Daily Flow 

(L/cap./day) * population / 86400

Average Flow (L/capita/d)

275

Peak Flow = Average Daily Flow * M

Commercial Sanitary Flow

Peak Factor from Section B.3.1.2.3 of Region of 

Waterloo and Area Municipalities Design 

Guidelines and Supplemental Specifications 

(January, 2021)

Infiltration Allowance from Section B.3.1.2.6 of 

Region of Waterloo and Area Municipalities Design 

Guidelines and Supplemental Specifications 

(January, 2021)

Average Flow (L/s/ha)

0.5

Average Flow from Section B.3.1.2.1 from the Region 

of Waterloo and Area Municipalities - Design 

Guidelines for Municipal Services (January 2021)

Proposed Sanitary Design Flow 

Notes & References

Number of units:

Residential Sanitary Flow

Site area per Site Plan prepared by ABA Architects 

Inc. dated May 2022.
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Stormwater Management Calculations 

 
  



Project: 115 Bridgeport Road East

Project No.: 2217-6286

Created By: BP

Checked By: JRK
Date: 3/22/2022

Updated: 6/9/2022

Storm Data: (per City of Waterloo Standards)

Time of Concentration: Tc = 10 min

2 yr 1101 9.258 0.882 81.05

5 yr 1755 12.347 0.895 108.82

25 yr 3261 16.193 0.938 152.44

100 yr 4692 17.437 0.956 197.84

Note: Rainfall Intensity stastics provided per City of Waterloo IDF Curve.

Impervious Area 

(m
2
)

Pervious Area 

(m
2
)

Total Area

(m
2
)

Runoff 

Coefficient C

8,833 796 9,629 0.85 Uncontrolled to Royal Street

2,026 0 2,026 0.90 Uncontrolled to Weber Street North

492 364 856 0.62 Uncontrolled to Bridgeport Street East

580 1,909 2,489 0.40 Uncontrolled to Royal Street

11,931 3,069 15,000 -

Impervious Area 

(m
2
)

Pervious Area 

(m
2
)

Total Area

(m
2
)

Runoff 

Coefficient C

7,432 0 7,432 0.90 Uncontrolled to Royal Street

872 407 1,279 0.69 Uncontrolled to Weber Street North

362 605 967 0.49 Uncontrolled to Bridgeport Street East

1,099 1,028 2,127 0.59 Uncontrolled to Royal Street

116 590 706 0.36 Uncontrolled to Royal Street

580 1,909 2,489 0.40 Uncontrolled to Royal Street

10,461 4,539 15,000 -

Equations:

Catchment

Total

201

204

EX1

202

*Runoff coefficients taken from Section B.4.2.1.6 of the Region of Waterloo and Area Munipipalities Guidelines for Municipal Services (January 2021)  

203

205

Catchment

Total 

101

Pre-Development Conditions

102

*Runoff coefficients taken from Section B.4.2.1.6 of the Region of Waterloo and Area Munipipalities Guidelines for Municipal Services (January 2021)  

Post - Development Conditions

103

EX1

Rational Calculations - Input Parameters

Waterloo

Return Period B
I

(mm/hr)
A C

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A

Intensity

� �  
�

��� � 	
�
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Project: 115 Bridgeport Road East

Project No.: 2217-6286
Created By: BP

Checked By: JRK/AP
Date: 1/5/2021

Updated: 6/9/2022

Return Period Q101 Q102 Q103 EX1 Qpre Total

2 yr 184.9 41.4 12.1 22.7 261.1

5 yr 248.3 55.6 16.3 30.4 350.6

25 yr 347.8 77.8 22.8 42.7 491.1

100 yr 451.4 101.0 29.6 55.4 637.3

Return Period Q201 Q202 Q203 Q204 Q205 EX1 Qpost Total

2 yr 151.8 20.1 10.8 28.3 5.7 22.7 239.4

5 yr 203.8 27.0 14.5 38.0 7.7 30.4 321.5

25 yr 285.5 37.8 20.4 53.2 10.8 42.7 450.3

100 yr 370.5 49.1 26.4 69.0 14.0 55.4 584.4

Return Period QPre Total QPost Total
Net Change 

(Post-to-Pre)

2 yr 261.1 239.4 -21.7

5 yr 350.6 321.5 -29.1

25 yr 491.1 450.3 -40.8

100 yr 637.3 584.4 -52.9

Equations:

Rational Calculations -  Peak Flows Summary

Post-Development Flows of Development Area

(L/s)

Pre-Development Flows of Development Area

(L/s)

Peak Flows Summary

(L/s)

Qpost = 0.0028 • Cpost • i(Td) • A
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Project: 115 Bridgeport Road East

Project No.: 2217-6286
Created By: BP

Checked By: JRK
Date: 3/22/2022

Updated: 6/9/2022

Pre-

Development

2 207.6 151.8 51.0 5.7 208.5 0.9

5 278.7 203.8 68.4 7.7 279.9 1.2

25 390.5 285.5 95.8 10.8 392.1 1.6

100 506.7 370.5 124.4 14.0 508.9 2.1

Pre-

Devleopment 

(L/s)

Post-

Development 

(L/s)

102 202

2 41.4 20.1 21.3

5 55.6 27.0 28.5

25 77.8 37.8 40.0

100 101.0 49.1 51.9

Pre-

Devleopment 

(L/s)

Post-

Development 

(L/s)

103 203

2 12.1 10.8 1.3

5 16.3 14.5 1.7

25 22.8 20.4 2.4

100 29.6 26.4 3.1

Storm Event

(yr)

Difference 

(L/s)

Peak Flow 

(L/s)

201+204+EX1+205 

Outlet to Bridgeport Road East Right-of-way - Uncontrolled

Outlet to Weber Street North Right-of-way - Uncontrolled

Storm Event

(yr)

Difference 

(L/s)

Rational Calculations -  Summary

201

Storm Event

(yr)

101+EX1

Difference 

(L/s)

Outlet to Royal Street - Uncontrolled

204+EX1 205

Post-Development
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