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1.0 INTRODUCTION 

GRIT Engineering Inc. (GRIT) was retained by 388 Phillip Inc. (Client) to complete a Preliminary 

Functional Servicing Report (FSR) for the property located at 388 Phillip Street, Waterloo, Ontario in 

support of an Official Plan Amendment and Zoning By-law Amendment applications to permit a food 

store to occupy 7,656 square metres of floor area within the Existing Building on the site. The subject 

site (Site) is approximately 9.62 hectares in size and is zoned as Business Employment Two-40 (E2-

40), with a proposed zone change as part of this application. The Site is generally bound by existing 

commercial properties zoned as Business Employment (E2B-40, E1-20, and E2-40) and existing 

residential zoned as Mixed-Use Residential (RMU-20 and RMU-40) to the north, east and south and 

Phillip Street to the west. The Site is not part of the Grand River Conservation Authority (GRCA) 

regulatory area. 

The existing Site includes a vacant former industrial/commercial building, landscaping, driveways and 

parking.  

This FSR recommends sanitary, water and storm servicing strategies for the Site. This report will discuss 

the available municipal infrastructure and how the proposed development can be serviced. 

2.0 SANITARY SERVICING 

2.1 Sanitary Servicing 

The sanitary design flow requirements are based on the City of Waterloo Comprehensive Engineering 
and Landscape Manual (CELM) (2024), the Region of Waterloo and Area Municipalities Design 
Guidelines and Supplemental Specifications for Municipal Services (DGSSMS) (2025) and the Ministry 
of Environment, Conservation and Parks (MECP) Design Guidelines for Drinking Water Systems 
(DGDWS) (2008). The following criteria have been established: 

• Average daily commercial flow of 0.5 litres per second per hectare (L/s/ha) (DGSSMS), 

• Peaking Factor of 2.5 (DGSSMS), and 

• Extraneous flow rate of 0.25 L/s/ha (CELM). 

Based on the above criteria, the proposed sanitary peak flows from the site are summarized in Table 
2.1 below. 

 
Table 2.1 – Proposed Sanitary Flows 

Area 
(ha) 

Building 
Area 
(ha) 

Per Area 
Flows 

(L/s/ha) 

Infiltration 
(L/s/ha) 

Comm. 
Peaking 
Factor 

Average 
Flow 
(L/s) 

Total Peak 
Flow 
(L/s) 

9.62 1.30 0.50 0.25 2.5 3.06 4.03 

 
Therefore, the existing 200 mm minimum diameter sanitary service is sufficient to service the proposed 
redevelopment. See Appendix B for the sanitary servicing design sheet. 
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3.0 WATER DISTRIBUTION 

3.1 Design Approach 

The water distribution requirements and performance criteria for the different demand conditions are 
based on the City of Waterloo CELM and the Region of Waterloo and Area Municipalities DGSSMS, 
MECP DGDWS, and National Fire Protection Association (NFPA) NFPA13. The design parameters 
used are: 

• A commercial average daily domestic demand of 28 cubic meters per hectare per 

day (DGSSMS), 

• Minimum water pressures of (DGSSMS): 

• 140 kPa (20 psi) for fire-flow plus maximum day demand, 

• 275 kPa (40 psi) for minimum hour demand, 

• 350 kPa (50 psi) for average day demand 

• 550 kPa (80 psi) for maximum day demand, and 

• 700 kPa (100 psi) maximum residual pressure. 

• Peaking factors of 2 and 4 for maximum day and a maximum hour respectively 

for commercial (MECP), 

• Water turnover less than 72 hours under average day demand for water quality 

(DGDWS), and 

• Fire-Flow Demand per NFPA13 Fire Fighting Flow requirements. 

The existing 150 mm diameter water service is sufficient for the Site. See Appendix C for all water 
demand calculations. 

3.2 Domestic Water Demand 

The domestic water demand was calculated based on the proposed site plan by GRIT Engineering, 
provided in Appendix A. The average and maximum day demands are summarized in the table below. 

Table 3.1 – Domestic Water Demand 

 
Total Area 

(ha) 
Building Area 

(ha) 
Average Day 

(L/s) 

Maximum 
Day 
(L/s) 

Maximum 
Hour 
(L/s) 

Commercial 9.62 1.30 0.421 0.843 1.685 

3.3 Fire Flow Demand 

The NFPA13 Fire-Fighting Flow requirements were used to calculate the fire-flow demand for the Site, 
as the proposed building will be equipped with sprinklers and/or a standpipe. As summarized in Table 
3.2, the required fire-fighting flow rate is 1,164 L/min, and the maximum day domestic demand is 107.44 
L/min, resulting in a combined total demand of 1,214.56 L/min. This demonstrates compliance with the 
requirements outlined in the DGSSMS. 
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Table 3.2 – Fire Flow Demand 

Fire-fighting Required 
Flow Rate 

(L/min) 

Domestic Max. 
Day Demand 

(L/min) 

Fire Flow + Max. 
Day 

(L/min) 

1,164 50.56 1,214.56 

A hydrant flow test was conducted by Stumpf Fire Protection Limited on September 17, 2025, in the 
vicinity of 388 Phillip Street. The test results are summarized in Table 3.3 below. In addition, the flow 
rate at 20 psi (140 kPa) is calculated to be 16,125 L/min (4,260 USGPM). These results confirm that 
adequate pressure and flow are available to meet the fire-fighting demand. Fire flow calculations and 
hydrant test information are provided in Appendix A. 

Table 3.3 – Hydrant Flow Test 

 
Pressure 

(psi) 
Pressure 

(kPA) 
Flow Rate 
(USGPM) 

Flow Rate 
(L/min) 

Static Pressure 50.00 344.74 0 0 

Tested Flow Rate 48.00 330.95 987 3,736 

Tested Flow Rate 44.00 303.37 1,680 6,359 

Pressure at Required Flow Rate 49.30 339.93 321 1,215 

The OBC states that fire hydrants shall be located within 45m of the building where a standpipe is 
required. The existing City hydrant in the vicinity of 388 Phillip Street is within 45 m of the Site. Therefore, 
an additional Site hydrant is not required for this site and the existing 150 mm water service is sufficient 
for the redevelopment. 

4.0 STORMWATER MANAGEMENT AND STORM SERVICING 

4.1 Stormwater Management Requirements 

The City of Waterloo requires quantity and quality Stormwater Management (SWM) controls per the 
CELM. For SWM quantity control, 2- through 100-year post-development flows should be attenuated to 
predevelopment 2- through 100-year rates, respectively. To address SWM quality controls, MECP 
Enhanced Level water quality control is required on-site to the satisfaction of Engineering Services 
before site plan approval. 

As there are no changes to the building footprint, parking surfaces, or landscaped areas, and the 
imperviousness of the site remains consistent with pre-development conditions. Consequently, no 
additional stormwater management measures are required. 

4.2 Erosion and Sediment Control 

Given that no changes are proposed to the building footprint, parking surfaces or landscaped areas, 
and construction work will be limited to interior renovations, no Erosion and Sediment Controls (ESC) 
are required. 
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5.0 CONCLUSIONS 

The proposed re-use of the existing building can be serviced by the existing and proposed onsite 
infrastructure. The design and calculations in Sections 2 through 4 and the appendices of this report 
demonstrate compliance with the Approving Agency’s design requirements and establish that the 
proposed re-use of the existing building can be adequately serviced with the existing connections to the 
existing municipal infrastructure. We trust that this report satisfies the Approving Agency’s requirements. 
If there are any questions regarding this report, please do not hesitate to contact our office. 

6.0 STATEMENT OF CONDITIONS AND LIMITATIONS 

This document was prepared for New Generation Design Wave (the Client) and the Approving Agency 
and has been prepared in a manner consistent with that level of care and skill ordinarily exercised by 
other members of the engineering profession currently practicing in the same or similar locality, under 
the same or similar conditions, subject to the time limits and financial, physical, or other constraints 
applicable to the Services. 

The recommendations and conclusions provided in this document are applicable only to the specific 
site, development, design objectives, and purposes that are described in the text and are based on the 
information that was available and provided to GRIT Engineering Inc. at the time this document was 
prepared. This document is not intended to be exhaustive in scope and it shall be recognized that the 
passage of time may alter the opinions, recommendations, and conclusions that are contained in this 
document. The design is limited to the documents reference and any other drawings or documents 
prepared by GRIT Engineering Inc. provided separately. GRIT Engineering Inc. accepts no responsibility 
or liability for the accuracy of any information provided by others. 

The information, opinions, conclusions, and recommendations expressed in the document, or any 
portion thereof, are for the sole benefit of the Client. The document may not be used by a third party 
without the expressed written consent of GRIT Engineering Inc. and the Client. Any third-party use of 
the document without express written consent denies any claims in Contract, Tort, and/or any other 
cause of action in law against GRIT Engineering Inc. and the Client. 

GRIT Engineering Inc. does not accept responsibility or liability for independent conclusions, 
interpretations, interpolations, and/or decisions of the Client, or any third party who may come into 
possession of the document, or any part thereof, which may be based on data contained in the 
document. This restriction of liability includes, but is not limited to, decisions made to develop, acquire, 
or sell land. 

Any referenced benchmarks or other known elevations provided in this document should be verified by 
a registered surveyor prior to use for any other purposes such as planning, development, layout, and/or 
construction. 
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This document is deemed to be the intellectual property of GRIT Engineering Inc. in accordance with 
Canadian Copyright Law and may not be reproduced beyond the stated use of the document without 
the express written consent of GRIT Engineering Inc. 

 

 

 

 

  

 

Ann Gibson, M.E.S., P.Eng. 

Civil Project Engineer 

 

ann@gritengineering.ca  
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APPENDIX A – SITE PLAN 





 

 

APPENDIX B – SANITARY 

CALCULATIONS 



388 PHILLIP STREET REDEVELOPMENT
EXTERNAL SANITARY SEWER DESIGN SHEET

Waterloo, Ontario

Date Calculated: September 19, 2025 SHEET NO. 1 OF 1

DESIGN PARAMETERS JOB No.: GE25-1356

COMMERCIAL RATE = 0.50 l/s/ha n = 0.013 CALCULATED BY: Ann Gibson, MES, P.Eng.

AVERAGE INFILTRATION RATE = 0.25 l/s/ha Vmax = 3.0 m/sec (peak flow)CHECKED BY:

Vmin = 0.8 m/sec (peak flow)DATE:

FILE: GE25-1356-1-C-CALC-SAN-2025-09-19

0.50 L/s/ha

FROM TO

AREA

ACCU

M 

AREA

PF
PEAK 

FLOW

MH MH

ha ha L/s ha ha L/s L/s m % mm L/s m/s m/s

388 PHILLIP ST MH 1.30 1.30 2.5 1.63 9.62 9.62 2.41 4.03 40.0 2.00 200 46.36 1.48 0.91

FULL 

FLOW 

VELOCITY

ACTUAL 

VELOCITY

INFIL 

FLOW

TOTAL 

VOLUME 

FLOW

DIST SLOPE
PIPE 

SIZE

HECTARES AND FLOW OF 

EACH ZONING

AREA

ACCU

M 

AREA

September 19, 2025

LOCATION COMMERCIAL
INFILTRATION 

(0.25 L/s/ha)
DESIGN

STREET
AREA 

NO.

MANHOLE LOCATION

CAPACITY

https://netorg7998879.sharepoint.com/sites/ProjectWork2025/Shared Documents/1356-1/CIV/2-Design Calculations/Sanitary/GE25-1356-1-C-CALC-SAN-2025-09-19 9/19/2025 5:46 PM



 

 

APPENDIX C – WATER DEMAND 

CALCULATIONS 

 

 



Project 388 Phillip Street Redevelopment

Project Number GE25-1356-1

Client 388 Phillip Inc.

Address 388 Phillip Street, Waterloo ON

Date September 19, 2025

Domestic Water Demand

Average Day Demand =
1 255 L/day/cap

Average Day Demand =
1 0.0029514 L/s/cap

Maximum Day Peaking Factor =
2 2

Maximum Hour Peaking Factor =
2 4

Low Density Residential =
1 3.3 p/unit

Medium Density Residential =
1 2.1 p/unit

High Density Residential =
1 1.6 p/unit

Commercial Area Allowance Average Flow= 28m3/(ha d) =
1 28000.0 L/day/ha

Industrial Area Allowance Average Flow= 35m3/(ha d) =
1 35000.0 L/day/ha

Units Area (ha)
Average 

Day (L/s)

Maximum 

Day (L/s)

Maximum 

Hour (L/s)

N/A 1.30 0.421 0.843 1.685

0 1.30 0.421 0.843 1.685

Velocity Check in Service Pipe

Demand (L/s)

1.685

Water Volume & Turnover Calculation

Pipe Size 

(mm)
Length (m) Volume (L)

Volume 

(L)

Average 

Day 

Demand 

(L/s)

Hours Days

150 40.0 706.86 706.86 0.421 0.47 0.02

0.00

0.0 0.00

0.0 0.00

706.86

Therefore, the water turnover of 0.47 hours is less than the maximum allowable time of 72 hours.²

References

1. Region of Waterloo Design Guidelines and Supplemental Specifications for Municipal Services  2025

2. MECP Design Guidelines for Drinking Water Systems 2008

3. See Site Plan prepared by The Planning Partnership

Commercial Area
3

Total Volume

Therefore, the maximum velocity of 0.1 m/s is less than the maximum allowable velocity of 3 m/s in the Maximum 

Hour Senerio.¹

Domestic Water Requirement, Velocity, and Turnover 

Totals

Pipe Diameter (mm) Velocity (m/s)

0.10150



Project 388 Phillip Street Redevelopment

Project Number GE25-1356-1

Client 388 Phillip Inc.

Address 388 Phillip Street, Waterloo ON

Date September 19, 2025

Maximum NFPA13 Fire-Firghting Flow Required
1

Hazard Level

Sprinkler Flow 

(L/min)

Figure 19.2.3.1.1

Inside Hose Allowance (L/min) 

Section 19.1.6.3

Outside Hose / 

Hydrant Allowance 

(L/min)

Table 19.2.3.1.2

Total Flow Required 

(L/min)

Light 784 190 190 1,164

Ordinary 1 1,517 380 570 2,467

Ordinary 2 2,257 380 570 3,207

Extra 1 3,767 380 1,520 5,667

Extra 2 5,673 380 1,520 7,573

Fire-Fighting Required Flow Rate= 1,164 L/min

Domestic Maximum Day Demand=
2

0.84 L/s

= 50.56 L/min

Total Required - Fire-Flow + Max. Day= 1,214.56 L/min

Fire-Fighting Available Flow @ Pressure

Static Pressure=
3

50.00 psi (344.74 kPa) @ 0 USGPM (0.00 L/min)

Tested Supply Flow Rate=
3

48.00 psi (330.95 kPa) @ 987 USGPM (3736 L/min)

Tested Supply Flow Rate=
3

44.00 psi (303.37 kPa) @ 1,680 USGPM (6359 L/min)

Pressure @ Required Flow Rate= 49.30 psi (339.93 kPa) @ 321 USGPM (1214.56 L/min)

Pressure Drop in System= 0.70 psi (4.81 kPa)

Velocity Check in Service Pipe

Demand (L/min)

1,214.56

References

1. National Fire Protection Association (NFPA) NFPA13. Relevant sections attached or referenced.

2. See Domestic Water Demand Calculations by GRIT Engineering Inc.

3. See Hydrant Flow Test by Stumpf Fire Protection, completed on September 15, 2025

4. Municipal Standards or MECP Design Guidelines for Drinking Water Systems 2008

The velocity of 1.15 m/s is less than the maximum allowable velocity of 3 m/s in the Fire-Fighting + Maximum Day Senerio.⁴

Note: The maximum area for each Hazard Level and density for that area has been used to calculate the Sprinkler Flow, actual required flow may be less and will be determined by 

the Fire Protection Engineer at the time of Detailed Design.

NFPA13 Fire-Fighting Flow Requirements

The water supply pressure at the required flow rate of 1214.56 L/min is 339.93 kPa or 49.3 psi which is greater than minimum required pressure of 

140 kPa (20 psi) that is required under the Fire-Flow + Maximum Day senerio.⁴

Pipe Diameter (mm) Velocity (m/s)

150 1.15
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GRIT        September 18, 2025 

133 Regent Street 

Stratford, Ontario 

 

Attn: Ann Gibson – ann@gritengineering.ca 

 

Re: Hydrant Flow Test For 388 Phillip Street - Waterloo 

 

Hydrant flow test was completed for the above project on September 17, 2025 at approx. 11:00am 

 

Static: 50 PSI 

 

Test Hydrant: Hydrant #297 

Flow Hydrant: Hydrant #299 

         

Residual: 48 PS                                                           

Pitot:  28 PSI   

Flow:  987 USGPM 

 

Results are from (1) 2-1/2” hydrant port. 

 

Residual: 44 PSI 

Pitot:  20/20 PSI 

Flow:  1668 USGPM   (834 ea. Port) 

 

Results are from (2) 2-1/2” hydrant ports. 

 

GPM’s are from Table 4.10.1(a) of the NFPA 291, 2013 Edition. 

 

If you any question, please feel free to call. 

 

Sincerely 

 

 

Jeff Hayhurst, Designer 

STUMPF FIRE PROTECTION 

 

Cc: Scott Donelle  scott.donelle@waterloo.ca 

       Jeff Schultz jeff.schultz@waterloo.ca 
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