
 

July 21, 2023

MTE File No.: C52255-100
 

David Dow 
Principal 
Diamond Schmitt Architects 
384 Adelaide Street West, Suite 100 
Toronto, Ontario, Canada M5V 1R7 
 

Dear David: 
 

RE:  Functional Servicing and Stormwater Management Brief 

New Student Residence Building, University of Waterloo 

 
Background and Existing Conditions 

MTE Consultants Inc. was retained by Diamond Schmitt Architects on behalf of the 
University of Waterloo to prepare site servicing and grading designs for a proposed student 
residence building to be constructed near Parking Lot A at the University of Waterloo campus in 
the City of Waterloo. Parking Lot A is located northeast of the intersection of University Avenue 
West and Seagram Drive. The property is bounded to the west by University Avenue West, to 
the south and east by Seagram Drive, and to the north by the Laurel Trail and the Waterloo Spur 

 (LRT) system. North of the 
rail line there are several existing student residence buildings. 

The property has an area of approximately 4.8ha, and currently consists of a surface parking lot 
with an area of approximately 2.1ha, two driveways from Seagram Drive, and landscaped area 
with a significant number of mature trees. There is an existing pedestrian bridge across 
University Avenue West connecting the northwest corner of the property to the main university 
campus across the road. 

The proposed development consists of a multi-storey student residence building to be 
constructed near the northwest corner of the property. The proposed development will include 
driveway access to the existing Parking Lot A, at-grade pedestrian connections to Laurel Trail 
and University Avenue West, an above-grade connection to the existing pedestrian bridge 
across University Avenue West, and a new above-grade pedestrian bridge connection to the 
existing student residence buildings north of the rail line. It is understood that the western limits 
of Parking Lot A may be developed in the future. The timing of the future development is 
unknown. 

Site Grading 

Existing topographic information of the property was obtained from a detailed survey completed 
by McKechnie Surveying Limited in October 2022. The north edge of asphalt of Parking Lot A 
immediately south of the proposed building location is at an elevation of approximately 
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329.90 meters above sea level (mASL). From there, the landscaped area slopes up to the Laurel 
Trail, which ranges in elevation from approximately 333.50mASL near University Avenue West, 
down to 332.50mASL near the east end of the initial building location. There is an existing culvert 
underneath the Laurel Trail approximately 90m east of University Avenue West which drains to a 
swale on the south side of the Laurel Trail. The swale subsequently drains overland to Parking 
Lot A. 

As previously described, the proposed development will include a new student residence 
building, a driveway connection to the existing Parking Lot A, and at-grade pedestrian 
connections to University Avenue West and the Laurel Trail. The proposed grading strategy will 
respect the existing adjacent grades along the Laurel Trail, University Avenue West, and the 
northern limits of Parking Lot A. Re-grading a portion of the existing Parking Lot A will be 
required. 

The proposed finished floor elevation of the building is proposed to be 331.80mASL. Barrier free 
access will be available along University Avenue West and the Laurel Trail. The grading 
strategy has been developed to ensure water will flow away from the building with a major storm 
overland flow route towards Parking Lot A. 

Site Servicing 

Water 

There is an existing 300mm diameter watermain located along the east side of 
University Avenue West. To the west of University Avenue West on Ring Road, there is an 
existing 200mm diameter watermain. Branching off the 200mm diameter watermain near the 
intersection of Seagram Drive and Ring Road, there is an existing 150mm diameter watermain 
that crosses University Avenue West and then terminates (currently capped, watermain is not in 
use) near the southwest corner of Parking Lot A. 

Based on discussions with the University of Waterloo, Region of Waterloo and the 
City of Waterloo, the development will be serviced off the existing 300mm diameter municipal 
watermain on University Avenue West. The required watermain size will be confirmed with 
mechanical during detailed design but will likely be 300mm diameter. The proposed water 
service will connect near the northwest corner of the building, directly into the proposed 
mechanical room. A new water meter will be required for the development. Due to exterior 
constraints, it is likely that the water meter will be located internally in the mechanical room. 

The proposed 300mm diameter watermain will exit the mechanical room on the south side of 
the building where it will be capped for potential future development on the western limits of 
Parking Lot A. As such, it is recommended that the mechanical room for the future building be 
located along the northern limits. Furthermore, a 150mm diameter watermain will tee off the 
proposed 300mm diameter watermain to service the proposed private hydrant. 

Water Demands 

Preliminary water demands were calculated for the proposed development and are included in 
Appendix A. The maximum day domestic water demand was determined to be 2.41L/s. 

The proposed development was analyzed using both the OBC and FUS fire flow requirements. 
The fire flow requirement was determined to be 150L/s and 133L/s based on the OBC and FUS 
fire flow requirements, respectively. 
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Many municipalities in Ontario use both the OBC and FUS fire flow requirements for assessing 
firefighting water supply requirements. Ideally, fire flow demands for new developments are 
calculated based on the FUS criteria; however, it is not reasonable to expect that the existing 
municipal watermain infrastructure always has the operational capacity to supply water at the 
rates prescribed in the FUS guidelines. As a result, at no time shall the available fire flow be 
less than that required by the OBC. The minimum allowable pressure permitted under 
firefighting conditions is 140.0kPa per OBC 2012. 

A hydrant flow test was completed on the existing municipal hydrants located near the 
intersection of University Avenue West and Seagram Drive. The following table illustrates the 
results of the testing completed by Classic Fire and Life Safety. 

Results of Flow Tests (completed October 25, 2022) 

Test # 
Outlet Inside 

Diameter 
(in.) 

Number of 
Outlets 

Pitot Pressure 
(PSI) 

Residual Pressure 
(PSI) 

Flow @ Residual 
(gal/min) 

1 n/a n/a n/a 70 n/a 

2 2.5 1 58 68 1,278 

3 2.5 2 40 & 28 65 1,950 

 
Refer to Appendix B for the information obtained by Classic Fire and Life Safety. 

The residual pressure at the proposed private hydrant was calculated to be 248kPa and 291kPa 
when subject to a maximum day domestic flow + fire flow demand of 152.4L/s (9144L/min) and 
135.7L/s (8142L/min) under the OBC and FUS conditions, respectively. Therefore, the residual 
pressures are greater than the minimum allowable pressure of 140.0kPa per OBC 2012. The 
residual pressure at the proposed private hydrant is subject to change during detailed design 
once further discussions are had with the mechanical engineer regarding the losses occurring 
inside the building. Refer to Appendix C for calculations. 

Sanitary 

There is an existing 600mm diameter municipal trunk sanitary sewer located in a servicing 
easement along the Laurel Trail, which drains east. There are two existing manholes along 
the sewer located at the northern limits of the property; one approximately 40m east of 
University Avenue West where the existing pipe invert is approximately 7.0m below grade, and 
another approximately 172m east of University Avenue West where the existing pipe invert is 
approximately 5.7m below grade. It is speculated that an existing 200mm diameter private 
(University of Waterloo) sanitary sewer crosses under University Avenue West and drains 
northeast into the existing 600mm sanitary sewer at the manhole located approximately 40m 
east of University Avenue West. The existing 200mm diameter sewer invert has not been field 
verified at this existing manhole location. There is no existing municipal sanitary sewer on 
Uni  

It is proposed that the new student residence be serviced by a new 200mm diameter sanitary 
sewer connecting to the 600mm diameter municipal trunk sanitary sewer near the Laurel Trail 
which has a capacity of approximately 438.3L/s. The 200mm diameter sanitary sewer will enter 
the property at the northern limits, connecting to the existing manhole located approximately 
172m east of University Avenue West. The proposed private sanitary sewer will be extended 
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south of the proposed building and north of the potential future development at 0.9% and 1.0%, 
which will allow for both the currently proposed and future buildings to be serviced for sanitary. 
With these slopes, the proposed 200mm diameter sanitary sewer will have a capacity of 31.1L/s 
and 32.8L/s, respectively. The proposed building is expected to generate a sanitary demand of 
4.5L/s. 

Storm 

There is an existing 675mm diameter municipal storm sewer along University Avenue West 
draining south, approximately 3.9m below grade. Within Parking Lot A, there is an existing 
private storm sewer network generally consisting of 200mm diameter storm sewers, which 
ultimately outlets via a 375mm diameter storm sewer to an existing municipal 525mm diameter 
storm sewer on Seagram Drive. The Seagram Drive storm sewer drains east and ultimately 
outlets to Laurel Creek in Waterloo Park. 

A private storm sewer system will be installed on-site to collect rooftop runoff from the building 
and the common driveway. Due to the capacity concerns of the existing storm sewers within 
Parking Lot A, the runoff collected in the proposed storm sewers will be directed around the 
northern and eastern limits of Parking Lot A, ultimately connecting to an existing manhole 
located near the southeast corner of the existing parking lot. At this manhole, the existing pipe 
invert is approximately 2.1m below grade and has a capacity of approximately 115.0L/s. 

It is noted that two parallel 300mm diameter CSP pipes are proposed to be installed in a culvert 
near the northeast corner of the proposed building to convey the runoff from the northern limits 
of the property to the surface of Parking Lot A, maintaining existing drainage conditions. 

Stormwater Management 

The assumed stormwater management (SWM) criteria for the proposed development, based on 
best practice and presumed City of Waterloo requirements, are as follows: 

 Attenuation of the post-development peak flows for the 5- and 100-year storm events to 
the pre-development (existing) peak flows; and, 

 Implementation of water quality controls. 

Water Quantity Control 

In order to successfully complete the preliminary stormwater management design for the site, 
the following specific tasks were undertaken: 

 Calculate the allowable runoff rates using MIDUSS NET; 

 Determine the percent impervious of the site and catchment parameters for inclusion in 
MIDUSS modeling; and, 

 Calculate post-development runoff hydrographs using MIDUSS NET. 

The following table summarizes the catchments used in modeling of the site. The 
pre-development condition was separated into one catchment area; the uncontrolled site area. 
Figure 1.0 illustrates the limits of the pre-development catchment area. The post-development 
condition was separated into three catchment areas; the building roof, the controlled area, and 
the uncontrolled area. Figure 2.0 illustrates the limits of the post-development catchment areas. 
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Catchment Parameters 

# Catchment 
Area 
(ha) 

% 
Impervious 

Pervious 
CN 

Impervious 
CN 

Slope 
(%) 

Flow 
Length 

(m) 

Pre-Development Catchment Area 

101 Site 4.772 48.8 88 98 2.0 30.0 

Post-Development Catchment Areas 

201 Building Roof 0.140 100.0 88 98 1.0 15.0 

202 Controlled Area 0.506 48.1 88 98 5.0 25.0 

203 Uncontrolled Area 4.126 54.5 88 98 1.5 23.0 

 
A geotechnical investigation was undertaken by Chung & Vander Doelen Engineering Ltd. and 
is dated November 4, 2022. The investigation revealed the site is generally underlain by fill 
materials comprised of silt with clay in the range of trace to clayey, sand in the range of trace to 
sandy, and trace gravel, followed by upper silt, clayey silt, lower silt, and clayey silt till. 
Therefore, a pervious CN of 88 is appropriate. Refer to the separately submitted geotechnical 
report for details regarding subsurface conditions and groundwater table elevation. 

In order to achieve the stormwater management requirements for the site, runoff generated from 
the building roof will be controlled with the installation of a 175mm diameter on-line orifice plate 
on the outlet pipe of manhole MH12 and three runs of 750mm diameter supersize pipes for 
additional storage. In addition, four flow control roof drains, single notch, are proposed to be 
installed on the roof of the proposed building. This will help further reduce the post-development 
runoff from the site. A maximum of 0.15m of ponding is permitted on the rooftop. 

The flow equations for the orifice and the weir are included in Appendix D. Refer to Appendix E 
for the MIDUSS NET output. 

The following table illustrates the stage-storage-discharge relationship of the storm system. 

Stage-Storage-Discharge Information (Catchment 202) 

Elevation 
(m) 

Head 
(m) 

Orifice/Weir Flow 
(m3/s) 

Volume 
(m3) 

Remarks 

327.03 0.00 0.0000 0.0 175mm diameter orifice invert 

329.75 2.72 0.1082 130.76 Top of grate CB9 

329.90 2.87 0.1113 130.76 1.0m wide weir 

329.95 2.92 0.1295 131.20 Contour 
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With the addition of the 175mm diameter orifice plate and the 1.0m wide weir, the 
post-development runoff from the controlled portion of the site for the 5- and 100-year storm 
events is controlled to 0.047m3/s and 0.108m3/, respectively. The following table summarizes 
the expected flows that will be generated by the whole site. 

Summary of Flows 

Modeling Condition 
5-Year Storm Event 

(m3/s) 
100-Year Storm Event 

(m3/s) 

Pre-Development 0.755 1.818 

Post-Development 0.751 1.707 

 
As seen in the table above, the post-development rates are controlled to the pre-development 
rates for both the 5- and 100-year storm events. The maximum ponding depth on the rooftop for 
each storm events are 9.1cm and 13.3cm, respectively. The proposed stormwater management 
design may be subject to change during detailed design. 

Water Quality Control 

In the existing condition, the site is approximately 48.8% impervious. In the proposed condition, 
the site is approximately 55.1% impervious, representing an increase of 6.3%. It is noted that 
the proposed building is responsible for approximately half of the total increase in the percent 
imperviousness and only clean runoff will be generated in this area. Furthermore, the proposed 
driveway is mainly located within the original footprint of the existing Parking Lot A. As such, an 
oil-grit separator unit is not proposed however, snouts will be installed in the new storm inlet 
structures to provide water quality control. 

Erosion and Sediment Control 

Precautions will need to be taken during construction to limit erosion and sedimentation. 
Typically, the following measures are recommended during construction for erosion and 
sedimentation control: 

 Erosion and sedimentation facilities are to be installed prior to any site preparation; 

 All erosion control measures are to be inspected and monitored by the contractor and 
repairs are to be completed as required; and, 

 All materials and equipment used for the purpose of site preparation and project 
completion should be operated and stored in a manner that prevents any deleterious 
substance from leaving the site. 
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Conclusions 

Based on the foregoing analysis, it is concluded that: 

• The proposed grading design will respect the existing grades along all property lines; 

• The water service connection is proposed off of University Avenue West; 

• The anticipated maximum day domestic water demand is 2.41L/s and the maximum fire 
flow demand is 150L/s based on OBC calculations. Based on the flow tests provided by 
Classic Fire and Life Safety, it can be confirmed that the minimum residual pressure of 
140.0kPa can be achieved; 

• The sanitary service connection is proposed off of the Laurel Trail; 

• The storm service connection is proposed off of an existing manhole connecting to the 
Seagram Drive right-of-way storm network; 

• The proposed stormwater management design provides adequate attenuation of the 
5- and 100-year storm events; and, 

• On-site water quality control will be met through the installation of snouts. 

 
All of which is respectfully submitted, 

MTE Consultants Inc. 
 
 
 
 
 
 
 
 
 
 
 
 
Dain Na, B.Eng. Andrei Tchoumatchev, P.Eng. 
Designer Design Engineer 
519-743-6500 ext. 1222 519-743-6500 ext. 1377 
dna@mte85.com atchoumatchev@mte85.com 
 
DXN:dlb 
cc: Duncan Bates, Diamond Schmitt Architects 
 Justin Loucks, Diamond Schmitt Architects 
 Lynn Ingram, MTE Consultants Inc. 
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Appendix A 

Water Demand Calculation 
  





 

 

Appendix B 

Fire Flow Results 
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PROJECT INFORMATION 

Project Name:  Const. Project #:  

Site Address:  Design Project #:  

City Contact:  Phone #:  

CFLS Contact:  Phone #:  

Technical Contact:  Phone #:  
 

SITE INFORMATION 

SITE MAP 

 
N 

 
 

 
 
 
 
 
 
 

Note: If the main is a dead end, the flowing hydrant shall be closest to the dead end 

ITEMS TO LABEL ON MAP HYDRANTS USED MAIN SIZE 

 Static / Residual & Flow Hydrants  City Hydrant(s) City: 

 Flow Direction (if the main is dead end)  Site Hydrant(s) Site: 

SITE NOTES 

 

 

200 University Ave Flow Test 22-GTA-690-0612

200 University Ave Waterloo ON 2022-CFLS-652

Theresa 519-886-2310 x30277

Dean Wanders 905-514-7417

Andy Coghlin 519-476-0761

FLOWING HYDRANT

RESIDUAL  HYDRANT



FLOW TEST 
REPORT 

Form SD-003B RevDate: Nov 29, 2021 
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TEST INFORMATION 

Minimum Required Flow:  Min Ports:  

CFLS Personnel Present:  Test Date:  

City / External Company:  Test Time:  

TEST EQUIPMENT 

 Hose Monsters with built in Pitot Hose length used: 

 Hand held pitot gauge  Pollard diffuser elbow with built in Pitot 

 Other: 

TEST RESULTS 

Number 
of Ports 

Outlet Size 
(IN) 

Discharge 
Coefficient 

Pitot Reading 
(PSI) 

Total Flow 
(GPM) 

Static / Residual 
Pressure 

(PSI) 

0 Ports STATIC  

1 Port      

2 Ports       

3 Ports        

4 Ports         

0 Ports STATIC RE-CHECK  

TEST NOTES 

 

 

HYDRAULIC ADJUSTMENTS (FOR OFFICE USE ONLY) 

ADJUSTMENTS FOR HYDRAULIC GRADE LINE (HGL) 

Reservoir HGL (m):  Site Elevation (m):  

Theoretical Static Head (PSI):  PSI to subtract from test pressures:  

OTHER HYDRAULIC ADJUSTMENTS 

Other adjustment as required by the City / AHJ:  
 

NA 2

Dean Wanders 2022-10-25

City of Waterloo 8:00am

0

70

58 68

40 28 65

70

2.5

2.5

2.5

2.5

0.9

0.9

0.9

0.9

1,278

1,950

0

0

70



 

 

Appendix C 

Fire Flow Analysis 
 











 

 
 

Appendix D 

MIDUSS Calculations 





 

 

Appendix E 

MIDUSS Output 
  



 

 
 
 
 
 

Pre-Development 
  







 

 
 
 
 
 

Post-Development 
 

  














