
 

 

September 6, 2024 

MTE File No.: C32375-800 
 

Mike Defoa 
Engineering Technologist 
City of Waterloo 
100 Regina Street South 
Waterloo, Ontario  N2J 4A8 
 

Dear Mike: 
 

RE:   Functional Servicing and SWM Brief 

 1 Dunbar Road North, Waterloo 

BACKGROUND AND EXISTING CONDITIONS 

MTE Consultants Inc. was retained by 2744668 Ontario Inc. to complete the grading, servicing, 
and stormwater management design for the proposed 10-storey residential building to be 
constructed at 142-154 Erb Street West and 5 Dunbar Road North (herein referred to as ‘the 
Site’) in the City of Waterloo. The client would like to use 1 Dunbar Road North to identify the 
property going forward. 

The Site encompasses an area of approximately 0.289ha and currently consists of seven 
2-storey residential dwellings, each with its own driveway entrance. Of the seven residential 
dwellings, six front Erb Street West and one fronts Dunbar Road North. The Site is bounded to 
the north by existing residential developments, to the east by Dunbar Road North, to the south 
by Erb Street West, and to the west by Roslin Avenue North. For the exact location of the Site, 
refer to the key plan located on the separately appended engineering drawings. 

The following information detailing the proposed servicing and stormwater management strategy 
for the Site is provided in support of the functional engineering submission. 

GRADING 

The existing grades fall from east to west along Erb Street West. Existing elevations vary from 
331.25+/- along Dunbar Road North to 330.30+/- along Rosin Avenue North. The front yards of 
the single detached houses fronting Erb Street West drain toward Erb Street West. The 
backyards drain north into the neighbouring properties on Roslin Avenue North and Dunbar 
Road North. Existing elevations are around 329.00 along the north property line. Refer to 
contours on MTE Drawing C1.1 for additional details. Ultimately, this area of the City drains to 
Laurel Creek/Silver Lake uncontrolled. 

As part of the proposed development, runoff will be directed away from the building. The 
landscaped area flowing north to neighbouring properties will be decreased to improve upon 
existing conditions. Elevations along the building limit will vary (as coordinated with the 
architect), with barrier free access provided to the principal entrance on the east face of the 
building. A major storm overland flow route is proposed to be directed to Roslin Avenue North 
with the revised concept. 
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SERVICING 

Existing services described below were determined through a combination of field investigations, 
private locates, and record drawings. The following information was referenced during the 
compilation of separately appended Drawing C1.1 and have been included in Appendix A: 

• As-recorded plan and profile drawings from the Region of Waterloo dated February 1990 
for Erb Street West (dwg # 143). 

• MTE topographic survey and field investigation from May 2022. 

• Buffalo Locating Inc. private locates dated June 2022 for the Site. 

The proposed development will be serviced off of Roslin for Sanitary, Storm and Water. 
Schematic alignments for civil services are shown on C2.2 in support of OPA/ZBA. The 
alignment will be fine-tuned through the Site Plan Approval process and in coordination with the 
rest of the consultant team as the building design progresses. 

Sanitary 

The existing residential dwellings are individually serviced with their own sanitary service 
connections of unknown size. As previously mentioned, six of the existing residential dwellings 
front Erb Street West and are serviced by an existing 300mm diameter municipal sanitary sewer 
within the right-of-way which drains west. The 300mm sewer is located within the centerline of 
the four-lane road. The existing residential dwelling fronting Dunbar Road North is expected to 
be serviced by an existing 250mm diameter municipal sanitary sewer within the right-of-way 
which drains south. There is an existing 300mm municipal sanitary sewer on Roslin Avenue 
North which drains north. All existing sanitary services will be removed up to the property line as 
part of the redevelopment of the Site. Refer to the separately submitted Drawing C1.1 for more 
details. 

The proposed 10-storey residential building has 125 studio/one-bedroom units and 33 
two-bedroom units for a total of 158 units and 191 bedrooms. An anticipated peak sanitary 
demand of 4.36L/s was calculated based on 191 bedrooms and density of 1.77 people per unit. 
The combined total demand including infiltration allowance of 0.25L/s/ha for the Site is 4.44L/s. 

It is proposed that the Site will be serviced by a new 150mm diameter sanitary sewer complete 
with a new manhole at the existing 300mm diameter municipal sanitary sewer within the Roslin 
Avenue North right-of-way which drains north. The new 150mm diameter sanitary sewer will 
enter the Site on the western limits and connect to a new manhole at the property line prior to 
entering the proposed building. The new 150mm diameter sanitary sewer has a full flow capacity 
of 15.22L/s at 1.0% slope, meaning the total demand of 4.44L/s represents only 29.2% of the 
pipe’s full flow capacity. Refer to the separately submitted Drawing C2.2 and the sanitary sewer 
design sheet in Appendix B for more details. 

Storm 

Under existing conditions, the Site does not have a storm service however, there is an existing 
450mm diameter municipal storm sewer within the Roslin Avenue North right-of-way which 
drains north and a 975mm diameter municipal storm sewer within the Erb Street West 
right-of-way which drains east. Refer to the separately submitted Drawing C1.1 for more details. 

It is proposed that the Site will be serviced by a new 250mm diameter storm sewer complete 
with a new manhole at the existing municipal sewer on Roslin Avenue North. The new 250mm 
diameter storm sewer has a full flow capacity of 84.01L/s at 2.0% slope which is deemed 
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sufficient for the flow rates leaving the Site, discussed further in the Stormwater Management 
section below. 

Stormwater Management (SWM) 

The SWM criteria for the Site, as established by the City of Waterloo in the Record of 
Consultation, is to not provide any on-site attenuation for the major stormwater events and to 
direct the runoff to the municipal right-of-way. 

In the existing condition, the Site is 46.5% impervious and there are no stormwater quantity or 
quality measures in place. In the proposed condition, the percent imperviousness of the Site will 
increase to 78.2%, equating to an additional impervious area of approximately 916m2. As per 
the City of Waterloo’s comment in the Record of Consultation, no on-site attenuation has been 
proposed for the Site. 

The following table summarizes flows generated by the Site. Refer to Appendix C for MIDUSS 
outputs. In the event the City requires some level of attenuation of post-development flows, 
attenuation could be achieved through flow control roof drains and/or an underground 
stormwater tank coupled with an orifice plate. 

Summary of Flows 

Modelling Condition 
5-Year Storm Event 
(m3/s) 

100-Year Storm Event 
(m3/s) 

Pre-Development 0.042 0.087 

Post-Development 0.072 0.139 

 
Given that majority of the proposed development consists of sidewalks, landscape areas and 
rooftops, no quality control measures are proposed as all runoff generated on site will be clean, 
with the exception of the two driveways where vehicles enter the building.   

Water 

Under existing conditions, all the residential dwellings are each serviced with their own water 
service of unknown size but are expected to be 25mm in diameter. Five of the dwellings facing 
Erb Street West (144-154) are serviced by the existing 200mm diameter municipal watermain 
within the Erb Street West right-of-way. The 200mm diameter watermain is located within the 
northern most west bound lane. The dwelling facing Dunbar Road North, as well as 
142 Erb Street West are serviced by the existing 150mm diameter municipal watermain within 
the Dunbar Road North right-of-way. All existing water services will be removed up to the main 
as part of the redevelopment of the Site. Refer to the separately submitted Drawing C1.1 for 
details. 

The required private water service will be confirmed by the mechanical engineer during detailed 
design but is assumed to be 200mm diameter. The new 200mm diameter watermain is proposed 
to connect to the existing 200mm diameter municipal watermain within the Roslin Avenue North 
right-of-way. The new watermain will enter the proposed building on the west face of the building 
where the water room is expected to be. The proposed water meter will be located within the 
water room inside the building. 

The proposed location of the fire department connection has not been confirmed at this time; 
however, there is an existing municipal fire hydrant located within 45m of the principal entrance, 
located at the southwest quadrant of the Erb Street West and Dunbar Road North intersection. 
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There is also another existing municipal fire hydrant located at the northeast quadrant of the 
Erb Street West and Roslin Avenue North intersection, near the southwest corner of the Site, 
which may be used for fire protection. Refer to the separately submitted Drawing C2.2 for further 
details. 

Water Demand 

Preliminary water demands were calculated for the proposed development and are included in 
Appendix D. The maximum day domestic water demand was determined to be 2.42L/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 183L/s based on OBC and FUS fire 
flow requirements, respectively. The following table summarizes the preliminary domestic and 
fire flow demands for the proposed building. Refer to Appendix D for the water demand design 
sheet. 

Water Demand Summary 

Building 
Max Day 
Domestic Demand 
(L/s) 

OBC 
Fire Demand 
(L/s) 

FUS 
Fire Demand 
(L/s) 

Max Day + OBC 
Fire Demand 
(L/s) 

Proposed Building 2.42 150 183 152.42 

 
Many municipalities in Ontario use both the OBC and the 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 Ontario Building Code. 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 mentioned above: one 
located at the southwest quadrant of the Erb Street West and Dunbar Road North intersection, 
and the other located at the northeast quadrant of the Erb Street West and Roslin Avenue North 
intersection. The following table illustrates the results of the testing completed by Classic Fire 
and Life Safety. 

Results of Flow Tests Completed (October 19, 2023) 

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 68 n/a 

2 2.5 1 44 64 1,113 

3 2.5 2 28 + 29 62 1,792 

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

The residual pressure at the existing municipal hydrant was calculated to be 353kPa and 302kPa 
when subject to a max day domestic flow + fire flow demand of 152.42L/s and 185.75L/s under 
OBC and FUS conditions, respectively. Therefore, the residual pressures are greater than the 
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minimum allowable pressure of 140kPa per OBC 2012. Refer to Appendix F for fire flow analysis 
calculations. 

CONCLUSIONS 

Based on the foregoing analysis, it is concluded that: 

i) The proposed sanitary sewer connection will enter the Site at the western limits, 
connecting to the municipal sanitary sewer on Roslin Avenue North, with adequate 
capacity to service the proposed development. 

ii) The proposed storm sewer connection will enter the Site at the western limits, connecting 
to the municipal storm sewer on Roslin Avenue North, with adequate capacity to service 
the proposed development. 

iii) No stormwater management controls are proposed as noted in the latest Record of 
Consultation. 

iv) The proposed water service connection will be along the west face of the proposed 
building, connecting to the municipal watermain on Roslin Avenue North. 

v) Fire protection is proposed to be provided by an existing municipal hydrant located at the 
southwest quadrant of the Erb Street West and Dunbar Road North intersection. Pending 
the location of the fire department connection, fire protection may also be provided by an 
existing municipal hydrant located at the northeast quadrant of the Erb Street West and 
Roslin Avenue North intersection. 

We trust that this information is satisfactory for this functional submission. Please contact the 
undersigned if you have any questions. 
 
Yours truly, 

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 
Encl. 

M:\32375\800\Civil\Reports\FSSWM Brief\rpt_2024-09-06_Functional Servicing and SWM Brief.docx

mailto:dna@mte85.com
mailto:atchoumatchev@mte85.com


 

  

 

Appendix A 

Background Drawings















 

  

 

Appendix B 

Sanitary Demand 

 



1 Dunbar Road North
CITY OF WATERLOO Average Daily Flow Mannings "n" 0.013

Residential 0.00318 L/s/c Min. Velocity 0.6 m/sec

Commercial 0.95 L/s/ha Max. Velocity 3.0 m/sec

Project Number: 32375-800 Industrial 0.40 L/s/ha Residential Harmon Peaking Factor (F) F = 1 + 14/(4 + P0.5)
Date: Drainage Area Plan No: Inst. / School 0.25 L/s/ha Commercial Peaking Factor = 2.5
Design By: DXN Residential Areas Infiltration 0.25 L/s/ha
Checked By: AXT
File: Q:\32375\800\SAN\Sanitary Sewer Design Sheet Waterloo (SSMS) Rev7.xls

No. No.
UNITS @ UNITS @ 0.25 L/s/ha 0.95 L/s/ha 0.40 L/s/ha

FROM TO 1.77 2.18
MH MH PPU PPU

ha 1000s 1000s L/sec ha ha L/sec ha ha L/sec ha ha L/sec L/sec ha ha L/sec L/sec m % mm L/sec. m/s

Proposed Building MH1A MH2A 191.00 0.338 0.338 4.055809 4.3642 0.0000 0.29 0.29 0.0723 4.4364 11.0 1.00 150 15.2217 0.862

August 26, 2024

SANITARY SEWER DESIGN SHEET

ENGINEERING AND PUBLIC WORKS

Design Parameters

AREA
CUMUL 
AREA

PEAK 
FLOW

AREA
CUMUL 
AREA

CAPACITY
FULL FLOW 
VELOCITY

CUMUL 
AREA

INFIL 
FLOW

TOTAL 
VOLUME 

FLOW
LENGTH PIPE SIZE

PEAK 
FACTOR 

"F"

PEAK 
RES. 

FLOW

HECTARES AND FLOW OF EACH ZONING

STREET
AREA 
NO.

MANHOLE 
LOCATION

AREA
PEAK 
FLOW

LOCATION RESIDENTIAL AREAS AND POPULATION
SCHOOL, 

INSTITUTIONAL

AREA
SLOPEAREA

INDUSTRIAL INFILTRATION 

POPUL.
CUMUL 
POPUL.

COMMERCIAL DESIGN

TOTALS-
C-I 

FLOW
CUMUL 
AREA

PEAK 
FLOW

Q:\32375\800\SAN\Sanitary Sewer Design Sheet Waterloo (SSMS) Rev7 8/26/2024 7:48 PM



 

  

 

Appendix C 

MIDUSS Output 

 



 

  

 

 
 
 
 
 

Pre-Development 
  



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                        Sunday, February 7, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                        Q:\32375\800\SWM\2024-08-28"
"                Output filename:                                5 Year Pre.out"
"                Licensee name:                                               A"
"                Company                                                       "
"                Date & Time last used:                8/28/2024 at 10:59:41 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1755.000   Coefficient A"
"       12.347   Constant B"
"        0.895   Exponent C"
"        0.400   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           136.512    mm/hr"
"             Total depth                  47.549    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 101"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          101   Site"
"       46.500   % Impervious"
"        0.289   Total Area"
"       35.000   Flow length"
"        5.000   Overland Slope"
"        0.155   Pervious Area"
"       35.000   Pervious length"
"        5.000   Pervious slope"
"        0.134   Impervious Area"
"       35.000   Impervious length"
"        5.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious SCS Curve No."
"        0.259   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"        8.467   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.879   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.042     0.000     0.000     0.000 c.m/sec"

"             Catchment 101          Pervious   Impervious Total Area "
"             Surface Area           0.155      0.134      0.289      hectare"
"             Time of concentration  16.025     1.663      5.299      minutes"
"             Time to Centroid       117.468    88.113     95.545     minutes"
"             Rainfall depth         47.549     47.549     47.549     mm"
"             Rainfall volume        73.52      63.90      137.42     c.m"
"             Rainfall losses        35.233     5.750      21.523     mm"
"             Runoff depth           12.316     41.799     26.026     mm"
"             Runoff volume          19.04      56.17      75.21      c.m"
"             Runoff coefficient     0.259      0.879      0.547      "
"             Maximum flow           0.007      0.041      0.042      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.042     0.042     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.042     0.042     0.042     0.000"
" 38          START/RE-START TOTALS 101"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.289    hectare"
"             Total Impervious area                      0.134    hectare"
"             Total % impervious                        46.500"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                        Sunday, February 7, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                        Q:\32375\800\SWM\2024-08-28"
"                Output filename:                              100 Year Pre.out"
"                Licensee name:                                               A"
"                Company                                                       "
"                Date & Time last used:                8/28/2024 at 11:03:10 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     4692.000   Coefficient A"
"       17.437   Constant B"
"        0.956   Exponent C"
"        0.400   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           239.793    mm/hr"
"             Total depth                  89.960    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 101"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          101   Site"
"       46.500   % Impervious"
"        0.289   Total Area"
"       35.000   Flow length"
"        5.000   Overland Slope"
"        0.155   Pervious Area"
"       35.000   Pervious length"
"        5.000   Pervious slope"
"        0.134   Impervious Area"
"       35.000   Impervious length"
"        5.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious SCS Curve No."
"        0.442   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"        8.467   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.923   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.087     0.000     0.000     0.000 c.m/sec"

"             Catchment 101          Pervious   Impervious Total Area "
"             Surface Area           0.155      0.134      0.289      hectare"
"             Time of concentration  9.734      1.311      4.300      minutes"
"             Time to Centroid       105.362    85.842     92.770     minutes"
"             Rainfall depth         89.960     89.960     89.960     mm"
"             Rainfall volume        139.09     120.89     259.98     c.m"
"             Rainfall losses        50.240     6.894      30.084     mm"
"             Runoff depth           39.720     83.066     59.876     mm"
"             Runoff volume          61.41      111.63     173.04     c.m"
"             Runoff coefficient     0.442      0.923      0.666      "
"             Maximum flow           0.032      0.078      0.087      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.087     0.087     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.087     0.087     0.087     0.000"
" 38          START/RE-START TOTALS 101"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.289    hectare"
"             Total Impervious area                      0.134    hectare"
"             Total % impervious                        46.500"
" 19          EXIT"



 

  

 

 
 
 
 
 

Post-Development 
  



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                        Sunday, February 7, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                        Q:\32375\800\SWM\2024-08-28"
"                Output filename:                               5 Year Post.out"
"                Licensee name:                                               A"
"                Company                                                       "
"                Date & Time last used:                8/28/2024 at 11:07:31 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1755.000   Coefficient A"
"       12.347   Constant B"
"        0.895   Exponent C"
"        0.400   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           136.512    mm/hr"
"             Total depth                  47.549    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          201   Site"
"       78.200   % Impervious"
"        0.289   Total Area"
"        4.500   Flow length"
"        6.000   Overland Slope"
"        0.063   Pervious Area"
"        4.500   Pervious length"
"        6.000   Pervious slope"
"        0.226   Impervious Area"
"        4.500   Impervious length"
"        6.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious SCS Curve No."
"        0.257   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"        8.467   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.794   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.072     0.000     0.000     0.000 c.m/sec"

"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           0.063      0.226      0.289      hectare"
"             Time of concentration  4.431      0.460      0.789      minutes"
"             Time to Centroid       103.340    86.961     88.319     minutes"
"             Rainfall depth         47.549     47.549     47.549     mm"
"             Rainfall volume        29.96      107.46     137.42     c.m"
"             Rainfall losses        35.309     9.803      15.363     mm"
"             Runoff depth           12.240     37.746     32.186     mm"
"             Runoff volume          7.71       85.31      93.02      c.m"
"             Runoff coefficient     0.257      0.794      0.677      "
"             Maximum flow           0.005      0.070      0.072      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.072     0.072     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.072     0.072     0.072     0.000"
" 38          START/RE-START TOTALS 201"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.289    hectare"
"             Total Impervious area                      0.226    hectare"
"             Total % impervious                        78.200"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                        Sunday, February 7, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                        Q:\32375\800\SWM\2024-08-28"
"                Output filename:                             100 Year Post.out"
"                Licensee name:                                               A"
"                Company                                                       "
"                Date & Time last used:                8/28/2024 at 11:08:19 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     4692.000   Coefficient A"
"       17.437   Constant B"
"        0.956   Exponent C"
"        0.400   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           239.793    mm/hr"
"             Total depth                  89.960    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          201   Site"
"       78.200   % Impervious"
"        0.289   Total Area"
"        4.500   Flow length"
"        6.000   Overland Slope"
"        0.063   Pervious Area"
"        4.500   Pervious length"
"        6.000   Pervious slope"
"        0.226   Impervious Area"
"        4.500   Impervious length"
"        6.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious SCS Curve No."
"        0.435   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"        8.467   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.818   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.139     0.000     0.000     0.000 c.m/sec"

"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           0.063      0.226      0.289      hectare"
"             Time of concentration  2.692      0.363      0.663      minutes"
"             Time to Centroid       96.509     84.731     86.253     minutes"
"             Rainfall depth         89.960     89.960     89.960     mm"
"             Rainfall volume        56.68      203.31     259.98     c.m"
"             Rainfall losses        50.793     16.359     23.866     mm"
"             Runoff depth           39.167     73.601     66.094     mm"
"             Runoff volume          24.68      166.34     191.01     c.m"
"             Runoff coefficient     0.435      0.818      0.735      "
"             Maximum flow           0.016      0.125      0.139      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.139     0.139     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.139     0.139     0.139     0.000"
" 38          START/RE-START TOTALS 201"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.289    hectare"
"             Total Impervious area                      0.226    hectare"
"             Total % impervious                        78.200"
" 19          EXIT"



 

  

 

Appendix D 

Water Demand 

  



1 Dunbar Road North
FIRE FLOW DEMANDS
Waterloo, Ontario
Project #: 32375-800
Date:
Date Printed:
Designed By: DXN  
Checked By: AXT

# of 
Beds

Population
Bldg 
Area         

(1st Floor)

Total 
Bldg 
Area

Building 
Volume K V Stot Q F F C A F

(2) 
Occupancy 
Reduction

(3) 
Sprinkler 

Protection

(4) 
Building 

Exposure
F F

Fire Flow 
(Max 

OBC/FUS)

MOE 
Guidelines

Average 
Day

Max Day      
Peak 
Hour     

Minimum 
Hour       

Max Day 
+ Fire 
Flow

# of people m 2 m 2 m 3 m 3 L L/min L/s m 2 L/min L/min L/s L/s L/s L/s L/s L/s L/s L/s
Proposed 331.54 Apartment 191 338 1,112 17,027 45,516 10 45,516 2.00 910,317 9,000 150 0.60 4,248 8,603 -15% -30% 75% 11,000 183 183 0.880 0.880 2.421 3.636 0.352 186

TOTALS FOR SITE 191 338 1112 17027 45516 Max Fire Flow = 150 Max Fire Flow = 183 183 0.88 0.88 2.42 3.64 0.35 186

Sum of Maximum Day Flows + OBC Fire Flow (L/s) = 152.42
Sum of Maximum Day Flows + FUS Fire Flow (L/s) = 185.75

Assumptions:

1 All building areas and populations are based on the Site Plan by ACDF Architecture. Assumed 1.77 persons per unit as per Region of Waterloo Water and Wastewater Monitoring Report 2023.

2 The building is assumed to be of Type 1 construction (non-combustible with fire separation and fire-resistance ratings).

3 The building is assumed to be fully sprinklered and the automatic sprinkler protection is assumed to be designed and installed in accordance with NFPA 13.

4 The building is classified as occupancy group C (Residential Occupancy).
5 For FUS calculations, vertical openings and exterior vertical comunications are assumed to be properly protected in accordance with the National Building Code. Thus, only the single largest floor area plus 25% of each of the two immediately

adjoining floors were considered.

6 Average Daily Demands for each building are based on "Tri City Water Distribution Master Plan Final Report" by AECOM, Dated May 2009 :

Residential = 225 L/cap/day

7

Average Day = 1

Maximum Day = 2.75

Peak Hour = 4.13

Minimum Hour = 0.4

Fire Underwriters SurveyOntario Building Code

Node ID / 
Area ID / 

Building #
Description

F.F.E. 
(m.a.s.l.)

Development Information1

Peaking Factors based on "Design Guidelines for Drinking-Water Systems " (MOE, 2008):

August 29, 2024

Fire Flow2,3,4,5
Domestic Flow6,7

8/29/2024



 

  

 

Appendix E 

Fire Flow Results 

  



FLOW TEST 
REPORT 

Form SD-003B RevDate: Nov 29, 2021 

Page 1 of 2 

 

 

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 

 

 

142-154 Erb St West Flow Test 23-CAM-690-0719

142-154 Erb St West Waterloo ON 2023-CFLS-605

Waterloo Utilities X30239 519-886-2310

Rob Smith

✔ ✔

Andy Coghlin 519-476-0761

RESIDUAL  HYDRANT

FLOWING HYDRANT



FLOW TEST 
REPORT 

Form SD-003B RevDate: Nov 29, 2021 

Page 2 of 2 

 

 

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

Rob Smith 2023-10-19

Waterloo Utilities 10:00am

✔

0

68

44 64

28 29 62

68

2.5

2.5

2.5

2.5

0.9

0.9

0.9

0.9

1,113

1,792

0

0

68



 

  

 

Appendix F 

Fire Flow Analysis 

 

 



1 Dunbar Road North
FIRE FLOW ANALYSIS
Waterloo, Ontario
Project Number: 32375-800
Date: August 27, 2024
Design By: DXN
File:

CALCULATION OF RESIDUAL PRESSURE AT EXISTING HYDRANT (OBC)
1. Boundary Conditions (Based on Fire Flow Test Results):

P0 - Starting Pressure 47.82 m 68 psi
P1 - Pressure at Q1 45.01 m 64 psi

0
Q1 - From Fire Flow Test 4213 L/min 1113 U.S. gal/min
Q2 - Required Flow 9145 L/min 2416 U.S. gal/min From: Water Demand calculations by MTE
P-loss 1 2.81 m 4 psi
P-loss 2 11.82 m 17 psi

P2 - Residual Pressure 36.00 m 51 psi Extrapolated from Fire Flow Test Results

ANALYSIS SUMMARY

Total Losses 0.000 m
0.00 kPa 0.0 psi

Residual Pressure after Losses 36.00 m
353 kPa 51.2 psi PASS

Allowable Residual Pressure 140 kPa 20.3 psi

Q:\32375\800\WATER\Site Fire Flow Analysis.xlsx

ImperialMetric



1 Dunbar Road North
FIRE FLOW ANALYSIS
Waterloo, Ontario
Project Number: 32375-800
Date: August 29, 2024
Design By: DXN
File:

CALCULATION OF RESIDUAL PRESSURE AT EXISTING HYDRANT (FUS)
1. Boundary Conditions (Based on Fire Flow Test Results):

P0 - Starting Pressure 47.82 m 68 psi
P1 - Pressure at Q1 45.01 m 64 psi

0
Q1 - From Fire Flow Test 4213 L/min 1113 U.S. gal/min
Q2 - Required Flow 11145 L/min 2944 U.S. gal/min From: Water Demand calculations by MTE
P-loss 1 2.81 m 4 psi
P-loss 2 17.04 m 24 psi

P2 - Residual Pressure 30.78 m 44 psi Extrapolated from Fire Flow Test Results

ANALYSIS SUMMARY

Total Losses 0.000 m
0.00 kPa 0.0 psi

Residual Pressure after Losses 30.78 m
302 kPa 43.8 psi PASS

Allowable Residual Pressure 140 kPa 20.3 psi

Q:\32375\800\WATER\Site Fire Flow Analysis.xlsx

Metric Imperial
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