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1.0 INTRODUCTION 

Urban Watershed Group Ltd. (UWGL) has been retained by the Simcoe County District School 

Board to provide consulting engineering services for the proposed construction of multiple 

additions to the existing Cameron St. School totalling 1,362 square metres of additional floor 

area. The building expansion site plan will also have an associated parking expansion and 

landscaping improvements.  The subject property is located at 575 Cameron Street, at the 

intersection of Cameron Street and Birch Street in Collingwood, Simcoe County, Ontario. 

This Functional Servicing Report has been prepared to support the site plan application as 

required by the Town of Collingwood and outlines the engineering design elements for the 

proposed development including entrance/access improvements, water supply and, sanitary 

servicing. Storm servicing and stormwater management considerations are discussed in the 

Cameron St. School Stormwater Management Report (submitted under separate cover).  

Figure 1: Site Location  
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2.0 WATER SERVICING 

Drawings provided by the Town of Collingwood indicate that the school is serviced by a 100mm 

cast iron water service extending directly off the end of a 150mm dia. watermain running 

east/west along Birch St. The Birch St. watermain connects to a 200mm dia. watermain running 

north/south along Willow St.   There are two (2) fire hydrants located within the required 90m of 

the principal entrance, one on the east side of Birch Street, on the frontage of the subject 

property and the other on the corner of Cameron St. and Mason Rd.  No additional fire hydrants 

or fire department connections are required at this time, however under the future school 

expansion, it is proposed a dedicated fire line and associated sprinkler system will be installed, 

which will lower the fire flow requirements when considering the Fire Underwriters Survey (FUS) 

design criteria. 

2.1 Water Demand 

Water Demand for the proposed building expansion was calculated using expected total number 

of students and faculty under full built out conditions using the 2008 Ministry of Environment 

(MOE) Design Guidelines for Drinking Water Systems (MOE Guidelines).  Based on Table 3-2 

of the MOE Guidelines, the suggested flow rate for a school is 70-140L per student per day.  As 

schools are operated only 8 hours per day, this flow was multiplied by a factor of three (3) 

(24hrs/day divided by 8 hour operating period) to establish a base flow, as presented in Table 1.  

 

Table 1- Water Demand 

No. of Students & 

Faculty 

Adjusted Demand 

(L/stud/day) 

Average Daily 

Demand (L/s) 

Maximum Daily 

Demand (L/s) 

573 360 2.39 3.58 

* Note: 1) ‘Daily’ demands are adjusted for an 8 hour operating period. 
2) Per 2008 MOE guidelines schools typically have lower peak demands than residential housing and MDD 

peaking factor is 1.5 x ADD.  
 

As such, the design water demand (maximum daily demand) for Cameron St. school is 

estimated at 3.58 L/s as per the 2008 MOE Guidelines for Drinking Water Systems. 

2.2 Fire Protection 

Cameron St. School does not currently contain any internal fire protection systems and 

therefore has to rely on the external hydrants located within proximity of the building. As 
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previously noted in Section 2.0, it is proposed that an internal sprinkler system be installed as 

part of the future school expansion.  In addition to the sprinkler system, fire flows will be 

supplemented through the municipal water system via fire hydrants.  There are two (2) existing 

hydrants under the 90m distance requirement from the principal entrance. 

 

The 2007 Town of Collingwood Development Standard preferred standard fire flow for buildings 

with institutional zoning is 117 L/s with a residual pressure of 138 kPa. In addition, the latest 

Public Fire Protection Survey (commonly referred to as Fire Underwriters Survey (FUS)) was 

consulted as part of this analysis.   

 

Based on the above flows and using an estimated Hydraulic Grade Line (HGL) provided by the 

Town of Collingwood of 223m during normal operations, a basic WaterCAD model of the system 

was developed in order to verify pressure within the Town’s watermain under maximum daily 

demand plus fire flow conditions. Table 2 outlines the existing and proposed water demands for 

a fire flow scenario, using the two (2) previously noted methods.  

 

Table 2- Fire Flow 

Fire Flow 

Method 

Existing 

Conditions  

Fire Flow 

Proposed 

Fire Flow  

Minimum 

Pressure 

Required 

Fire Flow 

Demand 

Available 

Ability to Meet 

Fire Flow 

Requirements 

1999 FUS 283 L/s 283 L/s 140 kPa 283 L/s Yes 

Collingwood Std. 117 L/s 117L/s 138kPa 117L/s Yes 

 

Both the Town’s preferred fire flow standard of 114L/s and 138 kPa residual and FUS guidelines 

of 283 L/s at 140kPa residual pressure can be sufficiently met with the current municipal 

watermain and hydraulic grade line. Fireproof construction in accordance with FUS guidelines 

for the proposed addition are recommended. A model and design of the dedicated fire line was 

not undertaken as part of this FSR and should be designed as part of the internal sprinkler 

system. See Appendix A for WaterCAD model results. Existing and proposed FUS Calculations 

are provided in Appendix B. 
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2.3 Water Service Connection 

As previously noted, the existing domestic water service connection is a 100mm dia. cast iron 

service which connects to the 150mm dia. watermain on Willow St. In order to verify the service 

sizing requirements a fixture unit method based on the Ontario Building Code (OBC) guidelines 

was utilized. The 2006 OBC for sizing water services provides information up to 50mm diameter 

service. Based on Table 7.6.1.1, a 50mm water service at a distance of approx. 70m can 

service a range of 280-610 fixture units, depending on pressure in the watermain. Using this 

information, it is anticipated that a larger 100mm dia. service would be able to support additional 

fixtures over and above a 50mm dia. service. Based on previous work for the Simcoe County 

District School Board with a local school in the Town of Collingwood, it was determined that a 

school of similar size had a total equivalent fixture unit count of 39, well below the possible 280 

able to be serviced by a 50mm dia. water service, and therefore the 100mm water service is 

deemed conservative with respect to a new water service for the site improvements.   

 

As discussed in Section 1.2, the current water model indicates that sufficient pressure is 

currently available from the existing municipal watermain for fire flow servicing, and therefore 

sufficient flow and pressure also exists for maximum daily demand.  

3.0 SANITARY SERVICING 

The subject site is currently connected to the Town of Collingwood’s municipal sanitary sewer 

collection system via an existing 150mm (6”) diameter sanitary service extending from the 

school and flowing directly into a manhole located at the intersection of Birch St. and Willow St.  

 

3.1 Sewage Loading 

Similar to water demand estimates, sanitary sewage loading has been based on the 2008 MOE 

Guidelines for the Design of Sanitary Sewer Systems recommended sanitary flows, which also 

suggests a design flow of 70-140L/student-day. Using the same calculations as presented in 

Table 1, the maximum total daily sanitary flow within the existing school and proposed addition 

is estimated to be 3.58 L/s. 

 



Functional Servicing Report  
Cameron St. Public School 
Town of Collingwood 
  

September 2017                    
 
 

5 

3.2 Sanitary Service Connection 

Based on as built drawings, it shows the school is serviced by a 150mm dia. sanitary sewer, 

extending directly into a manhole at the intersection of Birch St. and Willow St. The slope of this 

service is assumed to be at 1%.  The maximum capacity of the sanitary service has been 

calculated at 15.3 L/s using the Manning Equation as follows: 

 

Area =Pi/4 x 0.152 Wetted Perimeter = Pi x 0.150   Hydraulic Radius = 0.0177 / 0.471 

         = 0.0177 m2           = 0.471 m       = 0.0376 m 

 

Q(flow full) = 1/n R2/3 S1/2 A 

     = 1 / 0.013 x 0.03752/3 x 0.011/2 x 0.0177 x 1,000 L/m3 

     = 15.3 L/s  

 

Therefore the existing 150mm dia. sanitary service size is sufficient to service the improved 

school site plan, however an investigation as to the condition of the existing sanitary service 

should be undertaken to ensure proper functionality i.e. pipe is structurally sound and no holes / 

leakage in pipe.   Under the proposed conditions, sanitary flow would account for 23% of full 

sewer flow.  

4.0 CLOSURE 

In summary, the existing 100mm water and 150mm sanitary services have sufficient capacity to 

support the proposed school addition. A separate design for the size of the dedicated fire line 

was not undertaken and should be undertaken by a Mechanical Engineer as part of the internal 

sprinkler system design. As previously noted, the service sizes are adequate for the expansion 

of the school but an investigation into the condition of the services should be undertaken.  

Finally, the 150mm diameter municipal watermain has sufficient capacity and pressure to meet 

the preferred municipal fire flow requirements for institutional flow and residual pressure as well 

as FUS fire flow.  
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If you have any questions or require additional information, please contact the undersigned. 

Yours truly, 

Greenland Consulting Engineers 

DRAFT 

Josh Maitland, P.Eng. 
Project Engineer
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Appendix A 

WaterCAD Model Results  



APPENDIX A

CAMERON St. SCHOOL WATERCAD RESULTS

MAXIMUM DAILY DEMAND

  Node Label Elevation (m) Demand Type Demand (l/s) Demand Pattern Calculated Demand (l/s) Hydraulic Grade (m) Pressure (kPa)
Fire Hydrant 187.75 Demand 0 Fixed 0 223 344.81
J‐2 186.5 Demand 3.58 Fixed 3.58 222.79 355.01

Fire Flow 117L/s

  Node Label
Needed Fire 
Flow (l/s)

Total Needed 
Fire Flow (l/s)

Satisfies Fire 
Flow Constraints

Available Fire Flow 
(l/s) Residual Pressure (kPa)

Calculated Residual 
Pressure (kPa)

Minimum Zone 
Pressure (kPa)

Calculated 
Minimum Zone 
Pressure (kPa)

Minimum 
Zone 
Junction

Minimum 
System 
Pressure (kPa)

Calculated 
Minimum System 
Pressure (kPa)

Minimum 
System 
Junction

Fire Hydrant 117 117 TRUE 125 140 339.22 140 355.01 J‐2 140 355.01 J‐2
J‐2 117 120.58 FALSE 44.79 140 140 140 344.81 Fire Hydran 140 344.81 Fire Hydrant

Fire Flow 283 L/s

  Node Label
Needed Fire 
Flow (l/s)

Total Needed 
Fire Flow (l/s)

Satisfies Fire 
Flow Constraints

Available Fire Flow 
(l/s) Residual Pressure (kPa)

Calculated Residual 
Pressure (kPa)

Minimum Zone 
Pressure (kPa)

Calculated 
Minimum Zone 
Pressure (kPa)

Minimum 
Zone 
Junction

Minimum 
System 
Pressure (kPa)

Calculated 
Minimum System 
Pressure (kPa)

Minimum 
System 
Junction

Fire Hydrant 283 283 TRUE 290 140 318.31 140 355.01 J‐2 140 355.01 J‐2
J‐2 283 286.58 FALSE 44.79 140 140 140 344.81 Fire Hydran 140 344.81 Fire Hydrant
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Appendix B 

FUS Fire Flow Calculations 



Cameron St. School with proposed Additions Fire Flow Analysis.  

 Fire Underwriters Survey (1999) fire flow assessment. 

Step 1. 

 F=220CA0.5 

Building Area w addition 4,364sq.m  

Assume 1.0 coefficient for ‘ordinary construction’ i.e. brick, masonry walls, combustible interior. 

F=220(1.0)(3615)0.5 

F=14,533 L /min – Round off to nearest 1,000L (15,000L) 

Step 2. 

No change to value in #1, schools have average combustible properties with desks, paper products, 

clothes, bags etc.  

15,000 L/min 

Step 3. 

School has proposed to install an automatic sprinkler system therefore the number calculated in Step 2 

can be reduced by 25%.  

15,000 L/min * 0.25 = 3000 L/min 

12,000 L/min 

Step 4. 

Exposure Distances **  

There is one (1) building (residential house) at a distance of 30.5m of the school as well as portables in 

close proximity to the school.  

Exposure distance – Over 30m -- add 2,000 L/min 

Exposure Distance 10 - 30m -- add 3,000 L/min 

 

17,000 L/min 

Therefore, 283 L/min is the final calculated fire flow number 

F= 17,000 L/min = 283 L/s 


