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Wyldewood Creek - Future Development Sanitary Demand
Southern Sector 2.58 ha
Total Area 2.58 ha
Number of Residential Units and Land Usage
1) Apartment 165 units
2) Recreational Facility 1 Facility
Person Per Residential Unit
1) Apartments (Per Collingwood Engineering Standards, amended 2022) 1.90 persons/unit
2) Recreational 14 person/facility
Total Residential Population 314 Persons
Total Recreational Complex Population 14 Persons
Recreational Equivalent Population 2 Persons
Unit Sewage flows
Residential (Per Collingwood Engineering Standards, 2007) 260 L/C-day
Recreational (Per OBC Table 8.2.1.3.B.) 40 L/person-day
Infiltration (Per Collingwood Engineering Standards, 2007) 0.23 L/s/ha
Total Design Sewage Flows
Infiltfration/Inflow Residential 0.59 L/sec
Average Daily Residential Flow 0.94 L/sec
Average Recreational Daily Flow 0.01 L/sec
Residential Peak Factor (Harmon Formula) 4.07
Recreational Peak Factor (Harmon Formula) 4.46
Total Peak Daily Flow 4.46 L/sec
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Wyldewood Creek - Future Development Water Demand

Southern Sector
Total Area

Number of Residential Units and Land Usage
1) Apartment
2) Recreational

Person Per Residential Unit
1) Apartments (Per Collingwood Engineering Standards, amended 2022)
2) Recreational

Total Residential Population
Total Recreational Complex Population
Recreational Equivalent Population

Domestic Water Design Flows
Residential (Per Collingwood Engineering Standards, amended 2022)
Recreational (Per OBC Table 8.2.1.3.B.)

Total Domestic Water Design Flows
Average Residential Daily Flow
Average Recreational Daily Flow
Total Daily Flow

Max Day Peak Factor (Per Collingwood Engineering Standards, 2007)
Max Day Demand Flow

Peak Hour Factor (Per Collingwood Engineering Standards, 2007)
Peak Hour Flow

2.58 ha
2.58 ha

165 units
1 Facility

1.90 persons/unit
14 person/facility

314 Persons
14 Persons
2 Persons

260 L/C-day
40 L/person-day

0.94 L/sec
0.01 L/sec
0.95 L/sec

1.77
1.68 L/sec

2.70
2.57 L/sec
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Fire Flow Summary

FIRE UNDERWRITER'S SURVEY

. Total Floor Area| Effective Floor . . . Exposure Required Flow Required Flow
Unit Block # (m?) Area (m?) Flow (L/min) Reduction (L/min) surcharge (L/min) (L/min) (Us)
Building A, 3 1,864 1,398 12,000 -1,800 4,590 15,000 250
Story Unit

Building B, 3 1,556 1167 11,000 -1,650 4,208 14,000 233
Story Unit

Building C, 3 1,548 1,161 11,000 -1,650 4,675 14,000 233
Story Unit

Building D. 3 1,504 1,128 11,000 -1,650 4,675 14,000 233
Story Unit

Building E, 3 1,576 1,182 11,000 1,650 4,675 14,000 233
Story Unit

Building F. 3 2,224 1,668 13,000 -1,950 3,868 15,000 250
Story Unit

*Note: The Ontario Building Code (OBC) fire protection water supply guideline was not considered due to the max flow possible from the OBC
being 150 L/s, which is the minimum flow calculated from the FUS
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building A

Water Supply for Public Fire Protection - 2020
Fire Underwriters Survey
Part Il - Guide for Determination of Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:
RFF =220 * C * sqrt A
where:
RFF = the required fire flow in litres per minute (L/min)

C = the construction coefficient is related to the type of construction of the building
= 1.5 for Type V Wood Frame Construction
= 0.8 for Type IV-A Mass Timber Construction
=0.9 for Type IV-B Mass Timber Construction
= 1.0 for Type IV-C Mass Timber Construction
= 1.5 for Type IV-D Mass Timber Construction
= 1.0 for Type Il Ordinary Construction
= 0.8 for Type Il Non-combustible Construction
= 0.6 for Type | Fire Resistive Construction

A = the total effective floor area (effective building area) in square metres (excluding basements at
least 50 percent below grade) in the building considered

STEP A:  Construction Coefficient (C) 1.5 Wood Frame Construction

STEP B:  Total Effective Floor Area
Proposed Building Building A

Yes/No/Unknown
Is basement at least 50% below grade? Yes If yes, basement floor area excluded
Vertical openings protected? Unknown *For consideration for effective area calculations

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

-C value below 1 and vertical openings are not protected: Consider two largest floors plus 50% of all floor
above to a max of eight

-C value below 1 and vertical openings are protected: Consider single largest floor plus 25% of the two
immediately adjoining floors

*A building may be subdivided if there is a vertical firewall with a fire-resistance rating greater than 2
hours, and meets the requirements of the National Building Code.

Floor/Building *Total Floor Area* % of Area Considered Effective Floor Area

(m?) (m*

Basement 466 0% 0.0
1st floor 466 100% 466.0 *Fire Wall Included,
2nd floor 466 100% 466.0 floor area decreased*
3rd floor 466 100% 466.0
Total 1864 1398.0
Total Effective Floor Area 1398 m*
STEP C: Therefore RFF = 12,000 L/min (rounded to nearest 1000 L/min)

STEP D:  Occupancy Contents Adjustment Factor

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire hazard or may be
increased by up to 25% surcharge for occupancies having a high fire hazard.

Occupancy and Contents Adjustment Factor

Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%

*Refer to Table 3 for recommended Occupancy and Contents Charges by major occupancy examples.

Type of Occupancy Adjustment Factor
Residential Occupancy Limited Combustible -15%
Total Reduction % -1,800 L/min (reduction)
RFF = 10,200 L/min (not rounded)

Note: The RFF flow 10200 L/min is used in Step E and F.
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building A

STEP E:  Automatic Sprinkler Protection
Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.

Yes/No/Unknown *Possible Reduction Actual Reduction
Available Provided

Automatic sprinkler protection designed and installed in accordance with NFPA 132 No -30% 0%

Water supply is standard for both the system and Fire Department hose lines? No -10% 0%

Fully supervised system? No -10% 0%
*Reduction available assumes complete building coverage
*30% reduction typical for building requiring sprinkler system

Total Reduction % 0% (reduction)
Total Reduced Flow 0 L/min (reduction, not rounded)

STEP F:  Exposure Adjustment Charge
Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams used to reduce the spreading
of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the severity of exposed risks to the subject building and the distance
between the exposed risks and the subject building. This charge considers the usage of water supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the
subject building.

Separation Distance Maximum Exposure
Adiustment Charge

0to3m 25%

3.11to 10m 20%

10.1 to 20m 15%

20.1 to 30m 10%

Greater than 30m 0%

*If a vertical fire wall is properly constructed and has a rating of no less than 2 hours, then the boundary can be treated as protected with no exposure charge
*The maximum exposure adjustment charge to be applied to a subject building is 75%

*The distance in metres from the subject building facing wall to the exposed building facing wall, measured to the nearest metre, between the nearest points of
the buildings. Where either the subject building or the exposed building is at a diagonal to the other building, the shortest distance should be increased by 3
metres and this adjusted value used as exposure distance.

Exposed buildings Distance Surcharge Factor Surcharge (L/min)

North Adjacent Dwelling 0 25% 2550

East Adjacent Dwelling 22 10% 1020

South Adjacent Dwelling 29 10% 1020

West Adjacent Dwelling >45 0% 0
Total Reduced Flow 4,590 L/min Surcharge (not rounded)

STEP G:  Final Required Fire Flow

Step D - Occupancy Adjusted Fire Flow Demand 10,200 L/min Table 1 - FUS 2020
Step E - Sprinkler (Reduction) 0 L/min Required Duration of Fire Flow
Step F - Exposure Charge 4,590 L/min
Flow Required (L/min) Duration (hours)
Final Fire Flow: 14,790 L/min 2,000 or less 1.00
15,000 L/min (rounded to nearest 1000L/min) 3,000 1.25
or 250 L/s 4,000 1.50
or 3,963 USGPM 5,000 1.75
Required duration: 3.25 hours 6,000 2.00
*Refer to Table 1 for Duration 8,000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50

*Interpolate for intermediate figures
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building B

Water Supply for Public Fire Protection - 2020
Fire Underwriters Survey
Part Il - Guide for Determination of Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:
RFF =220 *C *sqrt A
where:
RFF = the required fire flow in litres per minute (L/min)
C = the construction coefficient is related to the type of construction of the building

= 1.5 for Type V Wood Frame Construction
.8 for Type IV-A Mass Timber Construction

=0.9 for Type IV-B Mass Timber Construction

= 1.0 for Type IV-C Mass Timber Construction

= 1.5 for Type IV-D Mass Timber Construction

= 1.0 for Type Il Ordinary Construction

= 0.8 for Type Il Non-combustible Construction

= 0.6 for Type | Fire Resistive Construction
A = the total effective floor area (effective building area) in square metres (excluding basements at

least 50 percent below grade) in the building considered

STEP A:  Construction Coefficient (C) 1.5 Wood Frame Construction

STEP B:  Total Effective Floor Area
Proposed Building Building B

Yes/No/Unknown
Is basement at least 50% below grade? Yes If yes, basement floor area excluded
Vertical openings protected? Unknown *For consideration for effective area calculations

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

-C value below 1 and vertical openings are not protected: Consider two largest floors plus 50% of all floor
above to a max of eight

-C value below 1 and vertical openings are protected: Consider single largest floor plus 25% of the two
immediately adjoining floors

*A building may be subdivided if there is a vertical firewall with a fire-resistance rating greater than 2
hours, and meets the requirements of the National Building Code.

Floor/Building *Total Floor Area* % of Area Considered  Effective Floor Area

(m?) (m*)

Basement 389 0% 0.0
1st floor 389 100% 389.0 *Fire Wall Included,
2nd floor 389 100% 389.0 floor area decreased*
3rd floor 389 100% 389.0
Total 1556 1167.0
Total Effective Floor Area 1167 m*
STEP C: Therefore RFF = 11,000 L/min (rounded to nearest 1000 L/min)

STEP D: Occupancy Contents Adjustment Factor

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire hazard or may be
increased by up to 25% surcharge for occupancies having a high fire hazard.

Occupancy and Contents Adjustment Factor

Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%

*Refer to Table 3 for recommended Occupancy and Contents Charges by major occupancy examples.

Type of Occupancy Adjustment Factor
Residential Occupancy Limited Combustible -15%
Total Reduction % -1,650 L/min (reduction)
RFF = 9,350 L/min (not rounded)

Note: The RFF flow 9350 L/min is used in Step E and F.
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building B

STEP E:  Automatic Sprinkler Protection
Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.

Yes/No/Unknown *Possible Reduction Actual Reduction
Available Provided

Automatic sprinkler protection designed and installed in accordance with NFPA 132 No -30% 0%

Water supply is standard for both the system and Fire Department hose lines2 No -10% 0%

Fully supervised system? No -10% 0%
*Reduction available assumes complete building coverage
*30% reduction typical for building requiring sprinkler system

Total Reduction % 0% (reduction)
Total Reduced Flow 0 L/min (reduction, not rounded)

STEP F:  Exposure Adjustment Charge
Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams used to reduce the spreading
of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the severity of exposed risks to the subject building and the distance
between the exposed risks and the subject building. This charge considers the usage of water supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the
subject building.

Separation Distance Maximum Exposure
Adiustment Charae

0to3m 25%

3.1to 10m 20%

10.1 to 20m 15%

20.1 o 30m 10%

Greater than 30m 0%

*If a vertical fire wall is properly constructed and has a rating of no less than 2 hours, then the boundary can be freated as protected with no exposure charge
*The maximum exposure adjustment charge to be applied to a subject building is 75%

*The distance in metres from the subject building facing wall to the exposed building facing wall, measured to the nearest metre, between the nearest points of
the buildings. Where either the subject building or the exposed building is at a diagonal to the other building, the shortest distance should be increased by 3
metres and this adjusted value used as exposure distance.

Exposed buildings Distance Surcharge Factor Surcharge (L/min)

North Adjacent Dwelling 0 25% 2337.5

East Adjacent Dwelling 21 10% 935

South Adjacent Dwelling >45 0% 0

West Adjacent Dwelling 28 10% 935
Total Reduced Flow 4,208 L/min Surcharge (not rounded)

STEP G:  Final Required Fire Flow

Step D - Occupancy Adjusted Fire Flow Demand 9,350 L/min Table 1 - FUS 2020
Step E - Sprinkler (Reduction) 0 L/min Required Duration of Fire Flow
Step F - Exposure Charge 4,208 L/min
Flow Required (L/min) Duration (hours)
Final Fire Flow: 13,558 L/min 2,000 or less 1.00
14,000 L/min (rounded to nearest 1000L/min) 3,000 1.25
or 233 L/s 4,000 1.50
or 3,698 USGPM 5,000 1.75
Required duration: 3.00 hours 6,000 2.00
*Refer to Table 1 for Duration 8,000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50

*Interpolate for infermediate figures
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building C

Water Supply for Public Fire Protection - 2020
Fire Underwriters Survey
Part Il - Guide for Determination of Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:
RFF =220 *C *sqrt A
where:
RFF = the required fire flow in litres per minute (L/min)
C = the construction coefficient is related to the type of construction of the building

= 1.5 for Type V Wood Frame Construction
.8 for Type IV-A Mass Timber Construction

=0.9 for Type IV-B Mass Timber Construction

= 1.0 for Type IV-C Mass Timber Construction

= 1.5 for Type IV-D Mass Timber Construction

= 1.0 for Type Il Ordinary Construction

= 0.8 for Type Il Non-combustible Construction

= 0.6 for Type | Fire Resistive Construction
A = the total effective floor area (effective building area) in square metres (excluding basements at

least 50 percent below grade) in the building considered

STEP A:  Construction Coefficient (C) 1.5 Wood Frame Construction

STEP B:  Total Effective Floor Area
Proposed Building Building C

Yes/No/Unknown
Is basement at least 50% below grade? Yes If yes, basement floor area excluded
Vertical openings protected? Unknown *For consideration for effective area calculations

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

-C value below 1 and vertical openings are not protected: Consider two largest floors plus 50% of all floor
above to a max of eight

-C value below 1 and vertical openings are protected: Consider single largest floor plus 25% of the two
immediately adjoining floors

*A building may be subdivided if there is a vertical firewall with a fire-resistance rating greater than 2
hours, and meets the requirements of the National Building Code.

Floor/Building *Total Floor Area* % of Area Considered  Effective Floor Area

(m?) (m*)

Basement 387 0% 0.0
1st floor 387 100% 387.0 *Fire Wall Included,
2nd floor 387 100% 387.0 floor area decreased*
3rd floor 387 100% 387.0
Total 1548 1161.0
Total Effective Floor Area 1161/ m*
STEP C: Therefore RFF = 11,000 L/min (rounded to nearest 1000 L/min)

STEP D: Occupancy Contents Adjustment Factor

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire hazard or may be
increased by up to 25% surcharge for occupancies having a high fire hazard.

Occupancy and Contents Adjustment Factor

Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%

*Refer to Table 3 for recommended Occupancy and Contents Charges by major occupancy examples.

Type of Occupancy Adjustment Factor
Residential Occupancy Limited Combustible -15%
Total Reduction % -1,650 L/min (reduction)
RFF = 9,350 L/min (not rounded)

Note: The RFF flow 9350 L/min is used in Step E and F.
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building C

STEP E:  Automatic Sprinkler Protection
Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.

Yes/No/Unknown *Possible Reduction Actual Reduction
Available Provided

Automatic sprinkler protection designed and installed in accordance with NFPA 132 No -30% 0%

Water supply is standard for both the system and Fire Department hose lines2 No -10% 0%

Fully supervised system? No -10% 0%
*Reduction available assumes complete building coverage
*30% reduction typical for building requiring sprinkler system

Total Reduction % 0% (reduction)
Total Reduced Flow 0 L/min (reduction, not rounded)

STEP F:  Exposure Adjustment Charge
Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams used to reduce the spreading
of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the severity of exposed risks to the subject building and the distance
between the exposed risks and the subject building. This charge considers the usage of water supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the
subject building.

Separation Distance Maximum Exposure
Adiustment Charae

0to3m 25%

3.1to 10m 20%

10.1 to 20m 15%

20.1 o 30m 10%

Greater than 30m 0%

*If a vertical fire wall is properly constructed and has a rating of no less than 2 hours, then the boundary can be freated as protected with no exposure charge
*The maximum exposure adjustment charge to be applied to a subject building is 75%

*The distance in metres from the subject building facing wall to the exposed building facing wall, measured to the nearest metre, between the nearest points of
the buildings. Where either the subject building or the exposed building is at a diagonal to the other building, the shortest distance should be increased by 3
metres and this adjusted value used as exposure distance.

Exposed buildings Distance Surcharge Factor Surcharge (L/min)

North Adjacent Dwelling 0 25% 2337.5

East Adjacent Dwelling 13 15% 1402.5

South Adjacent Dwelling 28 10% 935

West Adjacent Dwelling >45 0% 0
Total Reduced Flow 4,675 L/min Surcharge (not rounded)

STEP G:  Final Required Fire Flow

Step D - Occupancy Adjusted Fire Flow Demand 9,350 L/min Table 1 - FUS 2020
Step E - Sprinkler (Reduction) 0 L/min Required Duration of Fire Flow
Step F - Exposure Charge 4,675 L/min
Flow Required (L/min) Duration (hours)
Final Fire Flow: 14,025 L/min 2,000 or less 1.00
14,000 L/min (rounded to nearest 1000L/min) 3,000 1.25
or 233 L/s 4,000 1.50
or 3,698 USGPM 5,000 1.75
Required duration: 3.00 hours 6,000 2.00
*Refer to Table 1 for Duration 8,000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50

*Interpolate for infermediate figures
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building D

Water Supply for Public Fire Protection - 2020
Fire Underwriters Survey
Part Il - Guide for Determination of Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:
RFF =220 *C *sqrt A
where:
RFF = the required fire flow in litres per minute (L/min)
C = the construction coefficient is related to the type of construction of the building

= 1.5 for Type V Wood Frame Construction
.8 for Type IV-A Mass Timber Construction

=0.9 for Type IV-B Mass Timber Construction

= 1.0 for Type IV-C Mass Timber Construction

= 1.5 for Type IV-D Mass Timber Construction

= 1.0 for Type Il Ordinary Construction

= 0.8 for Type Il Non-combustible Construction

= 0.6 for Type | Fire Resistive Construction
A = the total effective floor area (effective building area) in square metres (excluding basements at

least 50 percent below grade) in the building considered

STEP A:  Construction Coefficient (C) 1.5 Wood Frame Construction

STEP B:  Total Effective Floor Area
Proposed Building Building D

Yes/No/Unknown
Is basement at least 50% below grade? Yes If yes, basement floor area excluded
Vertical openings protected? Unknown *For consideration for effective area calculations

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

-C value below 1 and vertical openings are not protected: Consider two largest floors plus 50% of all floor
above to a max of eight

-C value below 1 and vertical openings are protected: Consider single largest floor plus 25% of the two
immediately adjoining floors

*A building may be subdivided if there is a vertical firewall with a fire-resistance rating greater than 2
hours, and meets the requirements of the National Building Code.

Floor/Building *Total Floor Area* % of Area Considered  Effective Floor Area

(m?) (m*)

Basement 376 0% 0.0
1st floor 376 100% 376.0 *Fire Wall Included,
2nd floor 376 100% 376.0 floor area decreased*
3rd floor 376 100% 376.0
Total 1504 1128.0
Total Effective Floor Area 1128 m*
STEP C: Therefore RFF = 11,000 L/min (rounded to nearest 1000 L/min)

STEP D: Occupancy Contents Adjustment Factor

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire hazard or may be
increased by up to 25% surcharge for occupancies having a high fire hazard.

Occupancy and Contents Adjustment Factor

Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%

*Refer to Table 3 for recommended Occupancy and Contents Charges by major occupancy examples.

Type of Occupancy Adjustment Factor
Residential Occupancy Limited Combustible -15%
Total Reduction % -1,650 L/min (reduction)
RFF = 9,350 L/min (not rounded)

Note: The RFF flow 9350 L/min is used in Step E and F.
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building D

STEP E:  Automatic Sprinkler Protection
Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.
Yes/No/Unknown *Possible Reduction Actual Reduction
Available Provided
Automatic sprinkler protection designed and installed in accordance with NFPA 132 No -30% 0%
Water supply is standard for both the system and Fire Department hose lines2 No -10% 0%
Fully supervised system? No -10% 0%
*Reduction available assumes complete building coverage
*30% reduction typical for building requiring sprinkler system
Total Reduction % 0% (reduction)
Total Reduced Flow 0 L/min (reduction, not rounded)
STEP F:  Exposure Adjustment Charge
Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams used to reduce the spreading
of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the severity of exposed risks to the subject building and the distance
between the exposed risks and the subject building. This charge considers the usage of water supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the
subject building.
Separation Distance Maximum Exposure
Adiustment Charae
0to3m 25%
3.1to 10m 20%
10.1 to 20m 15%
20.1 to 30m 10%
Greater than 30m 0%
*If a vertical fire wall is properly constructed and has a rating of no less than 2 hours, then the boundary can be freated as protected with no exposure charge
*The maximum exposure adjustment charge to be applied to a subject building is 75%
*The distance in metres from the subject building facing wall to the exposed building facing wall, measured to the nearest metre, between the nearest points of
the buildings. Where either the subject building or the exposed building is at a diagonal to the other building, the shortest distance should be increased by 3
metres and this adjusted value used as exposure distance.
Exposed buildings Distance Surcharge Factor Surcharge (L/min)
North Adjacent Dwelling 27 10% 935
East Adjacent Dwelling >45 0% 0
South Adjacent Dwelling 13 15% 1402.5
West Adjacent Dwelling 0 25% 2337.5
Total Reduced Flow 4,675 L/min Surcharge (not rounded)
STEP G:  Final Required Fire Flow
Step D - Occupancy Adjusted Fire Flow Demand 9,350 L/min Table 1 - FUS 2020
Step E - Sprinkler (Reduction) 0 L/min Required Duration of Fire Flow
Step F - Exposure Charge 4,675 L/min
Flow Required (L/min) Duration (hours)
Final Fire Flow: 14,025 L/min 2,000 or less 1.00
14,000 L/min (rounded to nearest 1000L/min) 3,000 1.25
or 233 L/s 4,000 1.50
or 3,698 USGPM 5,000 1.75
Required duration: 3.00 hours 6,000 2.00
*Refer to Table 1 for Duration 8,000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50
*Interpolate for infermediate figures
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building E

Water Supply for Public Fire Protection - 2020
Fire Underwriters Survey
Part Il - Guide for Determination of Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:
RFF =220 *C *sqrt A
where:
RFF = the required fire flow in litres per minute (L/min)
C = the construction coefficient is related to the type of construction of the building

= 1.5 for Type V Wood Frame Construction
.8 for Type IV-A Mass Timber Construction

=0.9 for Type IV-B Mass Timber Construction

= 1.0 for Type IV-C Mass Timber Construction

= 1.5 for Type IV-D Mass Timber Construction

= 1.0 for Type Il Ordinary Construction

= 0.8 for Type Il Non-combustible Construction

= 0.6 for Type | Fire Resistive Construction
A = the total effective floor area (effective building area) in square metres (excluding basements at

least 50 percent below grade) in the building considered

STEP A:  Construction Coefficient (C) 1.5 Wood Frame Construction

STEP B:  Total Effective Floor Area
Proposed Building Building E

Yes/No/Unknown
Is basement at least 50% below grade? Yes If yes, basement floor area excluded
Vertical openings protected? Unknown *For consideration for effective area calculations

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

-C value below 1 and vertical openings are not protected: Consider two largest floors plus 50% of all floor
above to a max of eight

-C value below 1 and vertical openings are protected: Consider single largest floor plus 25% of the two
immediately adjoining floors

*A building may be subdivided if there is a vertical firewall with a fire-resistance rating greater than 2
hours, and meets the requirements of the National Building Code.

Floor/Building *Total Floor Area* % of Area Considered  Effective Floor Area

(m?) (m*)

Basement 394 0% 0.0
1st floor 394 100% 394.0 *Fire Wall Included,
2nd floor 394 100% 394.0 floor area decreased*
3rd floor 394 100% 394.0
Total 1576 1182.0
Total Effective Floor Area 1182 m*
STEP C: Therefore RFF = 11,000 L/min (rounded to nearest 1000 L/min)

STEP D: Occupancy Contents Adjustment Factor

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire hazard or may be
increased by up to 25% surcharge for occupancies having a high fire hazard.

Occupancy and Contents Adjustment Factor

Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%

*Refer to Table 3 for recommended Occupancy and Contents Charges by major occupancy examples.

Type of Occupancy Adjustment Factor
Residential Occupancy Limited Combustible -15%
Total Reduction % -1,650 L/min (reduction)
RFF = 9,350 L/min (not rounded)

Note: The RFF flow 9350 L/min is used in Step E and F.
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building E

STEP E:  Automatic Sprinkler Protection
Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.

Yes/No/Unknown *Possible Reduction Actual Reduction
Available Provided

Automatic sprinkler protection designed and installed in accordance with NFPA 132 No -30% 0%

Water supply is standard for both the system and Fire Department hose lines2 No -10% 0%

Fully supervised system? No -10% 0%
*Reduction available assumes complete building coverage
*30% reduction typical for building requiring sprinkler system

Total Reduction % 0% (reduction)
Total Reduced Flow 0 L/min (reduction, not rounded)

STEP F:  Exposure Adjustment Charge
Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams used to reduce the spreading
of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the severity of exposed risks to the subject building and the distance
between the exposed risks and the subject building. This charge considers the usage of water supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the
subject building.

Separation Distance Maximum Exposure
Adiustment Charae

0to3m 25%

3.1to 10m 20%

10.1 to 20m 15%

20.1 o 30m 10%

Greater than 30m 0%

*If a vertical fire wall is properly constructed and has a rating of no less than 2 hours, then the boundary can be freated as protected with no exposure charge
*The maximum exposure adjustment charge to be applied to a subject building is 75%

*The distance in metres from the subject building facing wall to the exposed building facing wall, measured to the nearest metre, between the nearest points of
the buildings. Where either the subject building or the exposed building is at a diagonal to the other building, the shortest distance should be increased by 3
metres and this adjusted value used as exposure distance.

Exposed buildings Distance Surcharge Factor Surcharge (L/min)

North Adjacent Dwelling 13 15% 1402.5

East Adjacent Dwelling 0 25% 2337.5

South Adjacent Dwelling 27 10% 935

West Adjacent Dwelling >45 0% 0
Total Reduced Flow 4,675 L/min Surcharge (not rounded)

STEP G:  Final Required Fire Flow

Step D - Occupancy Adjusted Fire Flow Demand 9,350 L/min Table 1 - FUS 2020
Step E - Sprinkler (Reduction) 0 L/min Required Duration of Fire Flow
Step F - Exposure Charge 4,675 L/min
Flow Required (L/min) Duration (hours)
Final Fire Flow: 14,025 L/min 2,000 or less 1.00
14,000 L/min (rounded to nearest 1000L/min) 3,000 1.25
or 233 L/s 4,000 1.50
or 3,698 USGPM 5,000 1.75
Required duration: 3.00 hours 6,000 2.00
*Refer to Table 1 for Duration 8,000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50

*Interpolate for infermediate figures
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building F

Water Supply for Public Fire Protection - 2020
Fire Underwriters Survey
Part Il - Guide for Determination of Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:
RFF =220 *C *sqrt A
where:
RFF = the required fire flow in litres per minute (L/min)
C = the construction coefficient is related to the type of construction of the building

= 1.5 for Type V Wood Frame Construction
.8 for Type IV-A Mass Timber Construction

=0.9 for Type IV-B Mass Timber Construction

= 1.0 for Type IV-C Mass Timber Construction

= 1.5 for Type IV-D Mass Timber Construction

= 1.0 for Type Il Ordinary Construction

= 0.8 for Type Il Non-combustible Construction

= 0.6 for Type | Fire Resistive Construction
A = the total effective floor area (effective building area) in square metres (excluding basements at

least 50 percent below grade) in the building considered

STEP A:  Construction Coefficient (C) 1.5 Wood Frame Construction

STEP B:  Total Effective Floor Area
Proposed Building Building F

Yes/No/Unknown
Is basement at least 50% below grade? Yes If yes, basement floor area excluded
Vertical openings protected? Unknown *For consideration for effective area calculations

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

-C value below 1 and vertical openings are not protected: Consider two largest floors plus 50% of all floor
above to a max of eight

-C value below 1 and vertical openings are protected: Consider single largest floor plus 25% of the two
immediately adjoining floors

*A building may be subdivided if there is a vertical firewall with a fire-resistance rating greater than 2
hours, and meets the requirements of the National Building Code.

Floor/Building *Total Floor Area* % of Area Considered  Effective Floor Area

(m?) (m*)

Basement 556 0% 0.0
1st floor 556 100% 556.0 *Fire Wall Included,
2nd floor 556 100% 556.0 floor area decreased*
3rd floor 556 100% 556.0
Total 2224 1668.0
Total Effective Floor Area 1668 m*
STEP C: Therefore RFF = 13,000 L/min (rounded to nearest 1000 L/min)

STEP D: Occupancy Contents Adjustment Factor

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire hazard or may be
increased by up to 25% surcharge for occupancies having a high fire hazard.

Occupancy and Contents Adjustment Factor

Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%

*Refer to Table 3 for recommended Occupancy and Contents Charges by major occupancy examples.

Type of Occupancy Adjustment Factor
Residential Occupancy Limited Combustible -15%
Total Reduction % -1,950 L/min (reduction)
RFF = 11,050 L/min (not rounded)

Note: The RFF flow 11050 L/min is used in Step E and F.
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Fire Flow Determination Per Fire Underwriters Survey (2020) - Building F

STEP E:  Automatic Sprinkler Protection
Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.

Yes/No/Unknown *Possible Reduction Actual Reduction
Available Provided

Automatic sprinkler protection designed and installed in accordance with NFPA 132 No -30% 0%

Water supply is standard for both the system and Fire Department hose lines2 No -10% 0%

Fully supervised system? No -10% 0%
*Reduction available assumes complete building coverage
*30% reduction typical for building requiring sprinkler system

Total Reduction % 0% (reduction)
Total Reduced Flow 0 L/min (reduction, not rounded)

STEP F:  Exposure Adjustment Charge
Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams used to reduce the spreading
of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the severity of exposed risks to the subject building and the distance
between the exposed risks and the subject building. This charge considers the usage of water supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the
subject building.

Separation Distance Maximum Exposure
Adiustment Charae

0to3m 25%

3.1to 10m 20%

10.1 to 20m 15%

20.1 o 30m 10%

Greater than 30m 0%

*If a vertical fire wall is properly constructed and has a rating of no less than 2 hours, then the boundary can be freated as protected with no exposure charge
*The maximum exposure adjustment charge to be applied to a subject building is 75%

*The distance in metres from the subject building facing wall to the exposed building facing wall, measured to the nearest metre, between the nearest points of
the buildings. Where either the subject building or the exposed building is at a diagonal to the other building, the shortest distance should be increased by 3
metres and this adjusted value used as exposure distance.

Exposed buildings Distance Surcharge Factor Surcharge (L/min)

North Adjacent Dwelling >45 0%

East Adjacent Dwelling 0 25% 2762.5

South Adjacent Dwelling >45 0% 0

West Adjacent Dwelling 27 10% 1105
Total Reduced Flow 3,868 L/min Surcharge (not rounded)

STEP G:  Final Required Fire Flow

Step D - Occupancy Adjusted Fire Flow Demand 11,050 L/min Table 1 - FUS 2020
Step E - Sprinkler (Reduction) 0 L/min Required Duration of Fire Flow
Step F - Exposure Charge 3,868 L/min
Flow Required (L/min) Duration (hours)
Final Fire Flow: 14,918 L/min 2,000 or less 1.00
15,000 L/min (rounded to nearest 1000L/min) 3,000 1.25
or 250 L/s 4,000 1.50
or 3,963 USGPM 5,000 1.75
Required duration: 3.25 hours 6,000 2.00
*Refer to Table 1 for Duration 8,000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50

*Interpolate for infermediate figures
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Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
171235

1.0 INTRODUCTION AND BACKGROUND

C3 Water (C3W) has been asked to conduct a watermain hydraulic assessment of the proposed
Wyldewood Creek development and its impacts on the existing distribution system. Figure 1.1
below provides an overview of the proposed development area. A detailed site plan with
proposed watermains, roads and lot types developed by Crozier Consulting Engineers (Crozier)
is included in Appendix A.

The proposed development is located in pressure Zone 1 in the south block of the Georgian Bay
Hotel lands at 10 Vacation Inn Drive encompassing an area of approximately 2.56 ha. The
development design includes six apartment buildings consisting of a total of 165 residential units
as well as a recreational facility. EXxisting water distribution infrastructure near the development
site consists of:

e 300 mm trunk watermain on Cranberry Trall
e 200 mm diameter water main on Trafalgar Road

The Georgian Bay Hotel (Hotel) is an existing development located on Vacation Inn Drive
serviced by a private 200 mm watermain on Trafalgar Road which connects to an existing 300
mm watermain on Highway 26. To the south of the proposed development is an existing 300
mm watermain on the unopened extension of Cranberry Trail. There is an existing golf course
located between the proposed development and the Cranberry Trail watermain. The proposed
development will be serviced via a 200 mm connection to the existing 300 mm municipal
watermain on Cranberry trail. The proposed 200 mm watermain will also be connected to the
existing private 200 mm watermain on the Georgian Bay Hotel Lands with a backflow preventer
(BFP). The purpose of the BFP is to provide a secondary connection for the existing Hotel lands,
while preventing water from flowing into the proposed development.
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Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
171235

Existing 300mm WM
mmm Existing 200mm WM
mmm Proposed 200mm WM
@ Proposed BFP
Proposed Development

Figure 1.1 Proposed Development Area Site Overview (NTS)

1.1 Design Standards

The Town of Collingwood Development Standards provide design criteria for assessing the
impact of proposed developments. The Town Standards recommend that watermains be
designed to provide maximum day demands plus fire flows according to the land use type. The
Town Standards also outline minimum pressure requirements, as shown in Table 1.1 below.
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Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
171235

Table 1.1 Town of Collingwood Design Standards

Minimum Preferred
Fire Flow Requirements
Single-Family Residential 57 L/s 76 L/s
Institutional/Convenience/Commercial 91 L/s 114 L/s
Industrial/Commercial Subdivisions 136 L/s 154 L/s
Downtown Commercial 136 L/s 189 L/s
Pressure Requirements
Maximum Day Demands + Fire Flows 20 psi
Standard Operating Conditions 40 p|)_|s(i)lSI:)eak 50 - 80 psi

1.2 Demand and Fire Flow Calculations

Crozier completed calculations for the anticipated water demands for the development. The
calculations are based on recommended values from the Ontario Ministry of the Environment
and Climate Change (MOECC) Design Guidelines for Drinking Water Systems (2008) and the
Town Standards. The Max Day Demands (MDD) and Peak Hour Demands (PHD) were
calculated based on the average flows, and recommended peaking factors of 2.0 for MDD and
4.5 for PHD as per MOECC Design Guidelines for Drinking Water Systems 3.4.5.1 and Town
Standards. The domestic demands for the proposed development are summarized in Table 1.2
below and provided in Appendix B.

Table 1.2 Demand Calculated Values
Development Wyldewood Creek
, Recreational
Type of Units Apartment Facility
Number of Units 165 1

Average Day Demand (ADD) 1.64 L/s
Maximum Day Demand (MDD) 3.28 L/s
Peak Hour Demand (PHD) 7.39 L/s

Fire Flow calculations were also completed by Crozier using the Fire Underwriters Survey (FUS)
Method and the Ontario Building Code (OBC) for buildings A to F. The calculated fire flows for
the proposed development are summarized in Table 1.3 below and provided in Appendix B. For
the purpose of this report, a required fire flow of 250 L/s was used.
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Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
171235

Table 1.3 Fire Flow Calculated Values (L/s)

Building FUS OoBC
250 105
B 233.3 90
C 233.3 90
D 233.3 60
E 233.3 105
F 250 150

The proposed development area was assessed using the recently updated model’s existing
(2020) and anticipated future (2024) average day demand (ADD) and maximum day demand
(MDD) scenarios. In the future scenario, the Carmichael BPS is expected to be upgraded with
variable frequency drive (VFD) on the pumps and a new inlet configuration that allows water to
be pumped to the new Zone 1 West under normal conditions, and to the tower as needed. The
valve on Cranberry Trail is open under existing conditions, but is proposed to sustain pressure
to the west in the future.

The proposed development was modelled as a looped system with a connection to Cranberry
Trail and to the Hotel with a BFP. A new 200 mm watermain extending from Cranberry Trail was
added to the model and demands were applied to new nodes.

2.0 MODELLING RESULTS
2.1 Pressure Results

The area surrounding the proposed development was assessed excluding the Wyldewood
Creek development pipes and demands to determine the existing conditions. Under current ADD
conditions, the minimum pressures in the surrounding area ranged from 40 — 60 psi. Under MDD
conditions, the Georgian Bay hotel area had minimum pressures ranging from 40 — 50 psi while
some developments connected to Cranberry Trail were found to be below 40 psi temporarily.
Figure 2.1 and Figure 2.2 show the existing minimum pressures under ADD and MDD,
respectively.
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Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
171235
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Figure 2.1 Existing Conditions ADD — Minimum Pressure — Excluding Wyldewood Creek
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Figure 2.2 Existing Conditions MDD — Minimum Pressure — Excluding Wyldewood Creek

The range of ground elevations in the Wyldewood Creek development is approximately 180 -
183 mASL, which is within the preferred Zone 1 elevations of 171 — 192 m. Based on the Zone
1 hydraulic grade line (HGL) of approximately 227m, it is expected that existing static pressures
in the development would be 44 — 47 m of head, or 63 - 67 psi.

The pressures in the development were tested in Zone 1 under ADD and MDD scenarios under
current conditions, as well as MDD under expected future conditions. The ADD existing
pressures were found to be 52 — 71 psi, which is within Town’s preferred operating criteria of 50
— 80 psi. The minimum pressure during MDD was found to be 40 psi under existing conditions
which just meets the Town’s minimum pressure standard of 40 psi. The upgrades to Carmichael
BPS are anticipated to improve minimum pressures in this area. Under future MDD conditions,
the development pressures range from 59 — 68 psi which is within the Town’s preferred operating
range. Table 2.1 below summarizes the minimum, maximum and average pressures in the
proposed development. The minimum pressures under each scenario are shown in Figure 2.3
to Figure 2.5.
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Table 2.1 Development Pressure Results
Pressure (psi) Existing ADD | Existing MDD | Future MDD
Minimum 52 40 59
Maximum 71 63 68
Average 59 51 64
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Figure 2.3 Minimum Pressure — Existing Conditions ADD
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Figure 2.4 Minimum Pressure — Existing Conditions MDD
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Figure 2.5 Minimum Pressure — Future Conditions MDD

2.2 Fire Flow Results

Modelling was conducted to determine the available fire flows at a residual pressure of 20 psi
for a 2-hour fire flow scenario at 12:00pm under MDD conditions. The fire flow simulation was

run under existing (2020) conditions with two pumps operating at Carmichael BPS, and under
future (2024) conditions.

The fire flow results predicted by the model are representative of the amount of water available
in a watermain and not the extent of flow available from a hydrant. Several hydrants may need
to be operated to provide the desired fire flows. For modelling purposes, it was assumed that

fires would not occur at multiple locations simultaneously, and therefore the results demonstrate
the available flow at each location.

Under existing MDD conditions, the available fire flow ranged from 128 - 150 L/s. Under future
MDD conditions the available fire flow was found to be 139 - 141 L/s. The available flows do not
meet the calculated FUS fire flow requirement of 250 L/s under existing or future conditions.

Figure 2.6 and Figure 2.7 below show the available fire flows under existing and near future
conditions.
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Table 2.2 Available Fire Flow (L/s)
Location MDD 2020 Future MDD
Future Hydrant North 128 119
Future Hydrant South 150 141
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Figure 2.7  Available Fire Flow — MDD Future Conditions
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3.0 SUMMARY AND RECOMMENDATIONS

1. Under current conditions, the Wyldewood Creek development pressures range from 52—71
psi under ADD and 40-63 psi under MDD, meeting standard and minimum operating
guidelines. Under near-future MDD conditions, the pressures are expected to improve and
range from 59-68 psi. Timing of upgrades to the Carmichael BPS cannot be guaranteed by
the Town.

2. Under existing MDD conditions, the available fire flows in the development ranged from 128—
150 L/s. Under near future conditions, the available fire flows ranged from 119 —141 L/s.

a. The calculated FUS fire flow of 250 L/s and the OBC requirement of 150 L/s for
the development cannot be met at all hydrant locations on the proposed 200 mm
watermain under existing or future MDD conditions since it is fed by a single
watermain.

b. The available fire flow does meet the Town’s preferred institutional / convenience
/ commercial fire flow of 114 L/s under all conditions.

c. Building conditions such as fire walls or construction type can be modified to meet
available fire flows.
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APPENDIX A - Site Layout
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APPENDIX B - Demand and Fire Flow Calculations
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