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Re: 111 Jarvis Street FSR, Orillia 
 Response to City Comments 
 
Dear Victoria: 

Further to our previous correspondence and the additional information on fixture unit counts provided by 

the owner, our response to the preliminary comments from the City are provided below. 

EXISTING SERVICE SIZE 

As requested, the owner has verified the existing water service to the building is 19 mm diameter copper 

pipe, corresponding with the presumptions presented in the Functional Servicing Report. 

FIXTURE UNIT COUNT METHOD 

Calculation Summary 

We have reviewed the water servicing demand of the property utilizing the fixture unit method per the 

Ontario Building Code, as requested.  The owner has verified the existing building consists of five units, 

each containing a kitchen sink and variation of a three-piece bathroom group.  The additional proposed 

unit would generally consist of the same fixtures as the existing units.  A PDF of the resulting calculations 

are included with this correspondence for reference and a brief summary provided in Table 1 below: 

Table 1: Service Components Utilizing Building Code Method 

CONDITION SERVICE SIZE 
(MM) 

HYDRAULIC 
LOAD 

PEAK FLOW 
(L/S) 

VELOCITY 
(M/S) 

FRICTION LOSS 
(KPA) 

Existing 19 25 1.9 6.33 535 

Proposed 19 30 2.1 7.00 644 
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Review of Results 

Utilizing the Building Code method, the existing service is shown to reach velocities of over 6 m/s and 

pressure loss due to friction of 535 kPa under existing conditions.  Referring to the static pressure loss 

calculations in the FSR, total pressure loss would be approximately 628 kPa under existing conditions. 

The proposed addition, without altering the existing service, understandably results in an increase of 0.67 

m/s in velocity and additional friction losses of 109 kPa.  Total pressure loss is anticipated to reach 737 

kPa when static losses are included. 

We do note however, the Building Code method is highly conservative due to significantly higher 

probability of multiple fixtures operating simultaneously compared with typical design standards.  Utilizing 

the most conservative residential domestic figures from the MECP design guidelines (450 L/cap/day, 3 

people per unit and peaking factor of 14.3) for example, results in a peak flow of 1.34 L/s for the proposed 

condition.  This is approximately 64% of the demand calculated in the Building Code method and is still 

considered very conservative for this development due to the absence of laundry facilities. 

Referring again to the FSR, existing pressure within the municipal watermain is approximately 444 kPa.  

Based on the Building Code calculations, there would not be sufficient pressure to service the dwelling in 

its existing configuration, further illustrating the level of conservatism in this calculation method. 

Occupancy and Use 

Referring to the existing and proposed fixtures, the building does not contain fixtures which typically draw 

water for extended periods of time (laundry machines, dishwashers, etc.) with the remaining fixtures 

having relatively low probability for simultaneous use. 

The dwelling units also typically consist of single bedroom configurations, which typically would only 

house one or two people, further reducing the likelihood of multiple fixtures being in use at one time on a 

per unit basis.  Only one of the five existing units has a two-bedroom configuration.  In the FSR, the City 

standard of 2.95 people per unit was applied, which is considered to be a conservative estimate for the 

proposed use. 

The proposed sixth unit is being created through renovation of unoccupied space within the basement of 

the building to add one additional bedroom.  In this respect, and based on the single bedroom occupancy 

figures above, we would anticipate the proposed renovation would not significantly affect total occupancy 

of the building compared with the existing configuration. 

Maximum Demand 

Referring to the enclosed calculations, the existing service is able to meet a maximum demand of 0.57 L/s 

before pressure in the second storey ceiling space is reduced to 275 kPa (40 psi).  This demand 

corresponds with a flow velocity of 2.01 m/s which is below typical maximum velocity parameters. 
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Referring to City design criteria, (350 L/person/day with peaking factor of 4.5) this flow would correspond 

with occupancy of 5.2 people per unit.  Referring to the MECP design criteria (450 L/person/day) this 

flow would correspond with occupancy of 1.3 people per unit if a peaking factor of 14.3 is maintained or 

a peaking factor of 6.1 if a population of 3 people per unit is maintained.  While more representative of 

typical occupancy of this property, the MECP values are still very conservative and presume typical 

residential occupancies including laundry facilities which are absent on this site. 

CLOSING 

All of the conditions described above contribute to reducing the probability of multiple fixtures operating 

simultaneously in the building by a significant margin.  The Building Code method, while a conservative 

method of estimating peak demands, is not the most representative of actual conditions when applied to 

this particular development. 

In this respect, we do not agree the Building Code method calculations are the most representative of the 

proposed development and thus should not form the sole basis upon which replacement of the existing 

service should be based.  The change in the number of units is not anticipated to significantly affect total 

occupancy of the building and there are no existing issues in terms of water pressure of which we are 

currently aware.  Lastly, in reference to alternative methods of estimating peak demands, there appears 

to be sufficient supply of domestic water via the existing service to meet demands recognizing the 

property does not include laundry facilities. 

Yours truly,  

Tatham Engineering Limited  

  

Joshua Nemisz, B.A.Sc., P.Eng.     

Senior Engineer, Project Manager  

JN:jn:ha  

 

copy: David Stevenson  david5740.stevenson@gmail.com 
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Existing Water Demand Estimation - Building Code Method

Interpolating From Table 7.4.10.5 of the OBC, the estimated flow is 30 gal/min. (1.9 L/s).

Existing Domestic Service Load

The velocity in the water service is determined by:

V = Q/A Where:

V = Q = L/s = m3/s

D = mm (watermain pipe diameter)

V = m/s A = = m2 (Area of pipe opening)

Headloss is determined by:

hf = Q x L Where:

hf = headloss in watermain

Q = Flow in m3/s

hf = x = m3/s

x x C = pipe coefficient

=

hf = m D = m (watermain diameter)

= psi L = m (watermain length)

= kPa
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111 Jarvis Street

OBC Water Service Demand

Private Both

Private Both

Sink, kitchen, domestic, 8.3 L/min or less

Bathroom group with 6 LPF flush tank

5

5

1.4

3.6

25

Fixture Unit Count - OBC Table 7.6.3.2 Use Temp. No. Load Total

Total Hydraulic Load:

7

18

4

3E-04

0.0019

0.0003

6.33

0.54

0.54 0.002 15

1.9 0.0019

20

π x D2

(0.278)(C)(D)2.63

54.601

77.54

534.62

0.00190

0.28 100 0.02 2.63

100

0.02

15
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Proposed Water Demand Estimation - Building Code Method

Interpolating From Table 7.4.10.5 of the OBC, the estimated flow is 33 gal/min. (2.1 L/s).

Proposed Domestic Service Load on Existing Pipe

The velocity in the water service is determined by:

V = Q/A Where:

V = Q = L/s = m3/s

D = mm (watermain pipe diameter)

V = m/s A = = m2 (Area of pipe opening)

Headloss is determined by:

hf = Q x L Where:

hf = headloss in watermain

Q = Flow in m3/s

hf = x = m3/s

x x C = pipe coefficient

=

hf = m D = m (watermain diameter)

= psi L = m (watermain length)

= kPa
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Fixture Unit Count - OBC Table 7.6.3.2 Use Temp. No.

SUBJECT

OBC Water Service Demand

Load

NAME

Total

Sink, kitchen, domestic, 8.3 L/min or less Private Both 6 1.4 8.4

Bathroom group with 6 LPF flush tank Private Both 6 3.6 21.6

Total Hydraulic Load: 30

0.0021 2.1 0.0021

0.0003 20

7 π x D2 3E-04

4

0.54

(0.278)(C)(D)2.63

0.54 0.002 15 0.00210

0.28 100 0.02 2.63

100

65.719 0.02

93.33 15

643.49
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Ex. Water Demand Q: L/s

Length of Water Service From Existing Watermain to Building: m

Existing Water Service: 19 mm

Per Hazen-Williams  Formula:

Q= 0.84918*C*A*(R^0.63)*(S^0.54)

where Q = Flow Rate (m3/sec.)

C = Coefficient of Roughness, use 100

A = Cross-Sectional Flow Area (m2)

R = Hydraulic Radius (m)

S = Slope of Energy Grade Line (m/m)

S= (m/m)

Potential Pressure Loss in Water Service From Existing Watermain to Building due to Friction:

H= m x psi/m = psi

Potential Static Loss to ceiling space of second storey of dwelling:

H= m + 2 x m = m x psi/m = psi

Total potential pressure loss = psi + psi = psi

The nearest hydrant to where the existing water service connects to the watermain is Hydrant 173.

Based on information the from City of Orillia Water Master Plan, Figure 5.3, the minimum static pressure is 444 kPa (64.4 psi). 

Existing Watermain Pressure at service connection: psi

Residual pressure in celing space of second storey of dwelling: psi - psi = psi

Flow Velocity in Water Service to Provide for Peak Demand of 0.57 L/s:

V= Q/A = L/s / m2 = m/s

Under existing conditions, the 19 mm dia. service is sufficient to meet the 0.57 L/s demand of the dwelling with minimal

friction loss.

PROJECT
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DATE 9/30/2022

SUBJECT
Maximum Water Demand

NAME

0.57

15
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10.7

9.5 1.42 13.5

10.7 13.5 24.2

64.4 24.2 40.2

0.5

7.52 1.42

64.4

3.7 2.9

0.57 0.00028 2.01
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