Project.: Wyldewood Creek

CROZIER Project No.: 1535-4897
&ASSOGATES File.: Fire Flow Calcs
Consulting Engineers .

Date.: April 8, 2021

Fire Protection Volume Calculation Summary

Wyldewood Creek

WATER SUPPLY FOR PUBLIC FIRE PROTECTION (1999)

FIRE UNDERWRITER'S SURVEY

Total Exposure | Required Required
Unit Block Flow |Reduction| o <P g Storage .
Floor . . Surcharge Flow Required Flow (L/s)
# (L/min) | (L/min) . . Volume
Area (m?) (L/min) (L/min) (m?)
BuldngA. 311398 | 12,000 | -1,800 | 4,590 15,000 | 2,700 250.0
Story Unit ’ d ~h ’ ’ J :
Building B, 3
Story Unit 1,167 11,000 | -1,650 4,208 14,000 2,520 233.3
Building C, 3
Story Unit 1,161 11,000 | -1,650 4,675 14,000 2,520 233.3
Building D, 3
Story Unit 1,128 11,000 | -1,650 4,675 14,000 2,520 233.3
Building E, 3
Story Unit 1,182 11,000 | -1,650 4,675 14,000 2,520 233.3
Building F, 3
Story Unit 1,668 13,000 | -1,950 3,868 15,000 2,700 250.0
OFFICE OF FIRE MARSHAL
Part 3 of OBC
. Required
. Required
Unit Block K Volume S Tot Flow Storage Required Flow (L/s)
#t (m3) : (OBC)
(L/min)
(m?)
Building A, 3
Story Unit 23 6,571 1.50 6,300 227 105.0
Building B, 3
Story Unit 23 5,485 1.50 5,400 189 90.0
Building C, 3
Story Unit 23 5,457 1.50 5,400 188 90.0
Building D, 3
Story Unit 23 5,302 1.00 3,600 122 60.0
Building E, 3
Story Unit 23 5,555 1.50 6,300 192 105.0
Building F, 3
Story Unit 23 7,840 1.50 9,000 270 150.0
SUMMARY:
1) Fire Flow required per FUS 250 L/s
2) Fire flow required per Fire Marshal (OBC) 150 L/s
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Wyldewood Creek Building A April 8, 2021

Fire Protection Volume Calculation

CFCA File: 1535-4897 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Wood Frame
3 number of floors 15C
466 sq.m. floor area -> Fire Break
1398 sq.m. total floor area
Therefore F= 12,000 L/min (rounded to nearest 1000 L/min)

("Value obtained in No. 1")

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings -15% reduction

-1,800 L/min reduction
"Value obtained in No. 2" 10,200

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.

Buildings will not have sprinklers (typical 30% reduction)
0 L/min reduction
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Fire Protection Volume Calculation
CFCA File: 1535-4897

Wyldewood Creek Building A April 8, 2021

Page 2

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow
4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.
Separation Charge Separation Charge
0to3m 25% 20.1t030m 10%
3.1to10m 20% 30.1t045m 5%
10.1t0 20 m 15%
Exposed buildings
Name Distance
North Adjacent Dwelling 0 25% 2,550
South Adjacent Dwelling 22 10% 1,020
East Adjacent Dwelling 29 10% 1,020
West Adjacent Dwelling >45m 0% 0
4,590 L/min Surcharge
Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration
L/min (hours)
2,000 or less 1.0
No. 2 10,200 3,000 1.25
No. 3 0 reduction 4,000 1.5
No. 4 4,590 surcharge 5,000 1.75
6,000 2.0
Required Flow: 14,790 L/min 8,000 2.0
Rounded to nearest 1000l/min: 15,000 L/min or 250.0 L/s 10,000 2.0
3,963 USGPM 12,000 25
14,000 3.0
16,000 3.5
Determine Required Fire Storage Volume 18,000 4.0
20,000 4.5
Flow from above 15,000 L/min 22,000 5.0
24,000 5.5
Required duration 3.00 hours 26,000 6.0
28,000 6.5
Therefore: 2,700,000 Litres or 30,000 7.0
2,700 cu.m. is the required storage volume 32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5

\\Collingwood-FS\Collingwood-Projects\1500\1535-Brandy Lane Corp\4897-Georgian Bay Hotel South Block\Design\Civil_Water\2nd Sub\4897_Fire Flow (Feb 2021) - V2

2021-04-08 10:43 AM



Wyldewood Creek Building A April 8, 2021
Fire Protection Volume Calculation
CFCA File: 1535-4897 Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q = KVSqor

= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides

K= 23 Group C building with combustible construction (Table 1)

V= 6571  Total building volume in cubic meters (14.1m tall)

Stor = 1.5 Stor Need Not Exceed 2.0

Q= 226686 L

Based on ranges listed in Table 2, the required minimum water supply flow rate is 6300 L/min

105 L/s
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Wyldewood Creek Building B April 8, 2021

Fire Protection Volume Calculation

CFCA File: 1535-4897 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Wood Frame
3 number of floors 15C
389 sq.m. floor area -> Fire Break
1167 sq.m. total floor area
Therefore F= 11,000 L/min (rounded to nearest 1000 L/min)

("Value obtained in No. 1")

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings -15% reduction

-1,650 L/min reduction
"Value obtained in No. 2" 9,350

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.

Buildings will not have sprinklers (typical 30% reduction)
0 L/min reduction
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Fire Protection Volume Calculation
CFCA File: 1535-4897

Wyldewood Creek Building B April 8, 2021

Page 2

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow
4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.
Separation Charge Separation Charge
0to3m 25% 20.1t030m 10%
3.1to10m 20% 30.1t045m 5%
10.1t0 20 m 15%
Exposed buildings
Name Distance
North Adjacent Dwelling 0 25% 2,338
South Adjacent Dwelling 21 10% 935
East Adjacent Dwelling >45m 0% 0
West Adjacent Dwelling 28 10% 935
4,208 L/min Surcharge
Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration
L/min (hours)
2,000 or less 1.0
No. 2 9,350 3,000 1.25
No. 3 0 reduction 4,000 1.5
No. 4 4,208 surcharge 5,000 1.75
6,000 2.0
Required Flow: 13,558 L/min 8,000 2.0
Rounded to nearest 1000l/min: 14,000 L/min or 233.3 L/s 10,000 2.0
3,698 USGPM 12,000 25
14,000 3.0
16,000 3.5
Determine Required Fire Storage Volume 18,000 4.0
20,000 4.5
Flow from above 14,000 L/min 22,000 5.0
24,000 5.5
Required duration 3.00 hours 26,000 6.0
28,000 6.5
Therefore: 2,520,000 Litres or 30,000 7.0
2,520 cu.m. is the required storage volume 32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5
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Wyldewood Creek Building B April 8, 2021
Fire Protection Volume Calculation
CFCA File: 1535-4897 Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q = KVSqor

= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides

K= 23 Group C building with combustible construction (Table 1)

V= 5485  Total building volume in cubic meters (14.1m tall)

Stor = 1.5 Stor Need Not Exceed 2.0

Q= 189229 L

Based on ranges listed in Table 2, the required minimum water supply flow rate is 5400 L/min

90 L/s
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Wyldewood Creek Building C April 8, 2021

Fire Protection Volume Calculation

CFCA File: 1535-4897 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Wood Frame
3 number of floors 15C
387 sq.m. floor area -> Fire Break
1161 sq.m. total floor area
Therefore F= 11,000 L/min (rounded to nearest 1000 L/min)

("Value obtained in No. 1")

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings -15% reduction

-1,650 L/min reduction
"Value obtained in No. 2" 9,350

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.

Buildings will not have sprinklers (typical 30% reduction)
0 L/min reduction
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Wyldewood Creek Building C

CFCA File: 1535-4897

April 8, 2021
Fire Protection Volume Calculation

Page 2

Fire Underwriters Survey

Water Supply for Public Fire Protection - 1999

Part Il - Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Separation Charge Separation Charge
0to3m 25% 20.1t030m 10%
3.1t010m 20% 30.1to45m 5%
10.1t020 m 15%

Exposed buildings

Name Distance

North Adjacent Dwelling 0 25% 2,338

South Adjacent Dwelling 13 15% 1,403

East Adjacent Dwelling 28 10% 935

West Adjacent Dwelling >45 0% 0

4,675 L/min Surcharge

Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration
L/min (hours)
2,000 or less 1.0
No. 2 9,350 3,000 1.25
No. 3 0 reduction 4,000 1.5
No. 4 4,675 surcharge 5,000 1.75
6,000 2.0
Required Flow: 14,025 L/min 8,000 2.0
Rounded to nearest 1000l/min: 14,000 L/min or 233.3 L/s 10,000 2.0
3,698 USGPM 12,000 2.5
14,000 3.0
16,000 3.5
Determine Required Fire Storage Volume 18,000 4.0
20,000 4.5
Flow from above 14,000 L/min 22,000 5.0
24,000 5.5
Required duration 3.00 hours 26,000 6.0
28,000 6.5
Therefore: 2,520,000 Litres or 30,000 7.0
2,520 cu.m. is the required storage volume 32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5
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Wyldewood Creek Building C April 8, 2021
Fire Protection Volume Calculation
CFCA File: 1535-4897 Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q = KVSqor

= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides

K= 23 Group C building with combustible construction (Table 1)

V= 5457  Total building volume in cubic meters (14.1m tall)

Stor = 1.5 Stor Need Not Exceed 2.0

Q= 188256 L

Based on ranges listed in Table 2, the required minimum water supply flow rate is 5400 L/min

90 L/s
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Wyldewood Creek Building D April 8, 2021

Fire Protection Volume Calculation

CFCA File: 1535-4897 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Wood Frame
3 number of floors 15C
376 sq.m. floor area -> Fire Break
1128 sq.m. total floor area
Therefore F= 11,000 L/min (rounded to nearest 1000 L/min)

("Value obtained in No. 1")

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings -15% reduction

-1,650 L/min reduction
"Value obtained in No. 2" 9,350

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.

Buildings will not have sprinklers (typical 30% reduction)
0 L/min reduction
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Fire Protection Volume Calculation
CFCA File: 1535-4897

Wyldewood Creek Building D April 8, 2021

Page 2

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow
4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.
Separation Charge Separation Charge
0to3m 25% 20.1t030m 10%
3.1to10m 20% 30.1t045m 5%
10.1t0 20 m 15%
Exposed buildings
Name Distance
North Adjacent Dwelling 27 10% 935
South Adjacent Dwelling >45m 0% 0
East Adjacent Dwelling 13 15% 1,403
West Adjacent Dwelling 0 25% 2,338
4,675 L/min Surcharge
Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration
L/min (hours)
2,000 or less 1.0
No. 2 9,350 3,000 1.25
No. 3 0 reduction 4,000 1.5
No. 4 4,675 surcharge 5,000 1.75
6,000 2.0
Required Flow: 14,025 L/min 8,000 2.0
Rounded to nearest 1000l/min: 14,000 L/min or 233.3 L/s 10,000 2.0
3,698 USGPM 12,000 25
14,000 3.0
16,000 3.5
Determine Required Fire Storage Volume 18,000 4.0
20,000 4.5
Flow from above 14,000 L/min 22,000 5.0
24,000 5.5
Required duration 3.00 hours 26,000 6.0
28,000 6.5
Therefore: 2,520,000 Litres or 30,000 7.0
2,520 cu.m. is the required storage volume 32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5
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Wyldewood Creek Building D April 8, 2021
Fire Protection Volume Calculation
CFCA File: 1535-4897 Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q = KVSqor

= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides

K= 23 Group C building with combustible construction (Table 1)

V= 5302 Total building volume in cubic meters (14.1m tall)

Stor = 1 Stor Need Not Exceed 2.0

Q= 121937 L

Based on ranges listed in Table 2, the required minimum water supply flow rate is 3600 L/min

60 L/s
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Wyldewood Creek Building E April 8, 2021

Fire Protection Volume Calculation

CFCA File: 1535-4897 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Wood Frame
3 number of floors 15C
394 sq.m. floor area -> Fire Break
1182 sq.m. total floor area
Therefore F= 11,000 L/min (rounded to nearest 1000 L/min)

("Value obtained in No. 1")

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings -15% reduction

-1,650 L/min reduction
"Value obtained in No. 2" 9,350

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.

Buildings will not have sprinklers (typical 30% reduction)
0 L/min reduction
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Wyldewood Creek Building E April 8, 2021
Fire Protection Volume Calculation
CFCA File: 1535-4897 Page 2
Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow
4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.
Separation Charge Separation Charge
0to3m 25% 20.1t030m 10%
3.1to10m 20% 30.1t045m 5%
10.1t0 20 m 15%
Exposed buildings
Name Distance
North Adjacent Dwelling 13 15% 1,403
South Adjacent Dwelling 0 25% 2,338
East Adjacent Dwelling 27 10% 935
West Adjacent Dwelling >45 0% 0
4,675 L/min Surcharge
Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration
L/min (hours)
2,000 or less 1.0
No. 2 9,350 3,000 1.25
No. 3 0 reduction 4,000 1.5
No. 4 4,675 surcharge 5,000 1.75
6,000 2.0
Required Flow: 14,025 L/min 8,000 2.0
Rounded to nearest 1000l/min: 14,000 L/min or 233.3 L/s 10,000 2.0
3,698 USGPM 12,000 25
14,000 3.0
16,000 3.5
Determine Required Fire Storage Volume 18,000 4.0
20,000 4.5
Flow from above 14,000 L/min 22,000 5.0
24,000 5.5
Required duration 3.00 hours 26,000 6.0
28,000 6.5
Therefore: 2,520,000 Litres or 30,000 7.0
2,520 cu.m. is the required storage volume 32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5
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Wyldewood Creek Building E April 8, 2021
Fire Protection Volume Calculation
CFCA File: 1535-4897 Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q = KVSqor

= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides

K= 23 Group C building with combustible construction (Table 1)

V= 5555  Total building volume in cubic meters (14.1m tall)

Stor = 1.5 Stor Need Not Exceed 2.0

Q= 191661 L

Based on ranges listed in Table 2, the required minimum water supply flow rate is 6300 L/min

105 L/s
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Wyldewood Creek Building F April 8, 2021

Fire Protection Volume Calculation

CFCA File: 1535-4897 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Wood Frame
3 number of floors 15C
556 sq.m. floor area -> Fire Break
1668 sq.m. total floor area
Therefore F= 13,000 L/min (rounded to nearest 1000 L/min)

("Value obtained in No. 1")

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings -15% reduction

-1,950 L/min reduction
"Value obtained in No. 2" 11,050

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.

Buildings will not have sprinklers (typical 30% reduction)
0 L/min reduction
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Fire Protection Volume Calculation
CFCA File: 1535-4897

Wyldewood Creek Building F April 8, 2021

Page 2

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow
4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.
Separation Charge Separation Charge
0to3m 25% 20.1t030m 10%
3.1to10m 20% 30.1t045m 5%
10.1t0 20 m 15%
Exposed buildings
Name Distance
North Adjacent Dwelling >45 0% 0
South Adjacent Dwelling 0 25% 2,763
East Adjacent Dwelling >45 0% 0
West Adjacent Dwelling 27 10% 1,105
3,868 L/min Surcharge
Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration
L/min (hours)
2,000 or less 1.0
No. 2 11,050 3,000 1.25
No. 3 0 reduction 4,000 1.5
No. 4 3,868 surcharge 5,000 1.75
6,000 2.0
Required Flow: 14,918 L/min 8,000 2.0
Rounded to nearest 1000l/min: 15,000 L/min or 250.0 L/s 10,000 2.0
3,963 USGPM 12,000 25
14,000 3.0
16,000 3.5
Determine Required Fire Storage Volume 18,000 4.0
20,000 4.5
Flow from above 15,000 L/min 22,000 5.0
24,000 5.5
Required duration 3.00 hours 26,000 6.0
28,000 6.5
Therefore: 2,700,000 Litres or 30,000 7.0
2,700 cu.m. is the required storage volume 32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5
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Wyldewood Creek Building F April 8, 2021
Fire Protection Volume Calculation
CFCA File: 1535-4897 Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q = KVSqor

= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides

K= 23 Group C building with combustible construction (Table 1)

V= 7840 Total building volume in cubic meters (14.1m tall)

Stor = 1.5 Stor Need Not Exceed 2.0

Q= 270466 L

Based on ranges listed in Table 2, the required minimum water supply flow rate is 9000 L/min

150 L/s
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@ TECHNICAL MEMORANDUM

To: Peggy Slama, P.Eng. Company: Town of Collingwood

Manager, Environmental Services

From: Sam Ziemann, P.Eng. OurFile: 75-41-171235
Cc: Date: May 24,2019
Subject: Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development

The contents of this memorandum are intended only for the recipient. Any other use and/or reproduction without prior consent of C3 Water Inc. is strictly prohibited.

TOWN OF COLLINGWOOD

Watermain Hydraulic Assessment of the Proposed
Wyldewood Creek Development

C3 WATER INC.

May 24, 2019
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235

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 168 residential units as well as a recreational facility. Existing
water distribution infrastructure near the development site consists of:

e 300 mm trunk watermain on Cranberry Trail
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 existing Hotel watermains are not maintained by the Town, as such, water
from the Hotel watermains into the public distribution system may need to be avoided. Therefore, four
scenarios were assessed.

1. Scenario 1: connect the proposed development to the Cranberry Trail watermain to the south and
have the Wyldewood Creek development watermain dead-end at the north end of the proposed
development.

2. Scenario 2: connect the proposed development to both the Trafalgar Road watermain to the north
and the Cranberry Trail watermain to the south to allow for flow into the proposed development from
both directions (looped).

3. Scenario 3: connect the proposed development to both the Trafalgar Road watermain to the north
and the Cranberry Trail watermain to the south with a backflow preventer (BFP) north of the
development. The purpose of the BFP is to allow water to flow north out of the development to avoid
stagnant conditions while also preventing water from the Hotel from flowing into the proposed
development.

4. Scenario 4: same as scenario 3 with an additional BFP at the connection between Highway 26 and
the Hotel private watermains. This would isolate the private watermains from the public distribution

system.
C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
350 Woolwich St. S. Source to Tap, Tap to Source
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Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235

Existing 300 mm WM
Existing 200 mm WM
e Proposed 200 mm WM
Proposed BFP

Scenario 3&4
Connection & BFP

Scenario 2 '.

Connection i Dead-end
Wyldewood
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 1.2 below.
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235

Table 1.2 Town of Collingwood Design Standards

Minimum Preferred
Fire Flow Requirements
Single-Family Residential 57 L/s 76 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 psi (Peak Hour) 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. There is a proposed future expansion of the Georgian Bay Hotel
which will directly influence the available flows to the proposed Wyldewood development. Domestic
demands to the Hotel were also calculated by Crozier and were added to the model. The domestic demands
for the proposed development and Hotel expansion are summarized in Table 1.3 below and provided in

Appendix B.

Table 1.3 Demand Calculated Values

Development Wyldewood Creek Georg)i(;::;z: otel
Type of Units Apartment Reg‘:;ﬁitznal Apartment Hotel
Number of Units 168 1 244 100
Average(ESé)Demand 1.66 L/s 0.01 L/s 293 L/s
MaximUTM%aS’)Dema”d 3.35 Us 5.86 Lis
Peak I—|(CI;L|J_1DD)emand 753 L/s 3.19 /s

For modelling purposes, it was assumed that the Blue Fairways development Phase 1 and 2, located on
Cranberry Trail east of the proposed Wyldewood development, is built and has active demands of a total of
1.78 L/s ADD and 3.16 L/s MDD.

Fire Flow calculations were also completed by Crozier using the Fire Underwriters Survey (FUS) Method
and the Ontario Building Code (OBC) for buildings 1 and 4. The calculated fire flows for buildings 1 and 4 in

C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
350 Woolwich St. S. Source to Tap, Tap to Source
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235

the proposed Wyldewood Creek development are summarized in Table 1.4 below and provided in Appendix
B. For the purpose of this report, a required fire flow of 283 L/s was used.

Table 1.4 Fire Flow Calculated Values

Required Fire Flow FUS OBC
Building 1 283 L/s 150 L/s
Building 4 233 L/s 150 L/s

2.0 MODELLING RESULTS

The proposed development area was assessed using the model’s existing (2016) and anticipated future
(2020) Average Day Demand (ADD) and Maximum Day Demand (MDD). 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 Zone 1 West under normal conditions, and to the
tower as needed. The valve on Cranberry Trail is currently open but would be set to sustain pressure to the
west.

A new 200 mm watermain was added to the model to represent the proposed Wyldewood Creek
development and demands were applied to new nodes. The model also included the proposed watermains
and demands for Blue Fairway Phase 1 and 2 developments as well as the additional expected demands
for the Georgian Bay Hotel expansion since these are expected to be completed in the near future.

Under each demand scenario, the development was modelled as:

1. A dead-end pipe connected only at Cranberry Trail.

2. Alooped system with a connection at the Hotel

3. Alooped system with a connection at Cranberry Trail and the Hotel with BFP
4. Scenario 3 with an additional BFP at the Highway 26 watermain connection

2.1 Existing Conditions

The area surrounding the proposed development was assessed excluding the Wydlewood Creek
development pipes and demands to determine the existing conditions. Under current ADD conditions the
minimum pressures in the surrounding area range from 40 — 60 psi. Under MDD conditions, the Georgian
Bay hotel area had minimum pressures ranging from 40 — 60 psi while some developments connected to
Cranberry Trail were found to be below 40 psi. Figures 2-1 and 2-2 show the existing minimum pressures
under ADD and MDD, respectively.

C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
350 Woolwich St. S. Source to Tap, Tap to Source
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235
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Figure 2-1

Existing Conditions ADD — Minimum Pressure — Excluding Wyldewood Creek
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235
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Figure 2-2  Existing Conditions MDD — Minimum Pressure — Excluding Wyldewood Creek

2.2  Development Conditions - Pressures

The range of ground elevations in the Wyldewood Creek development is approximately 181 - 182 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 static pressures in the development would be 45 — 46 m
of head, or 64 - 65 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 — 73 psi, which is within Town’s preferred operating criteria of 50 — 80 psi. The minimum pressure during
MDD was found to be 37 psi under existing conditions which is below the Town’s minimum pressure
standard of 40 psi. This low-pressure spike is a result of two conditions; a peak in demand at night potentially
created by lawn watering and filling of the Carmichael reservoir. The Town is looking at solutions to reduce
peak demands and modify operations at Carmichael under future conditions. Under future MDD conditions,
the development pressures range from 61 — 63 psi which is within the Town’s preferred operating range.

C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
350 Woolwich St. S. Source to Tap, Tap to Source

Breslau ON NOB 1M0 Page | 6



Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development

75-41-171235

For each scenario, it was found that there was very little difference in pressure results between the four
watermain configuration scenarios. The pressure results differed by less than 0.5 psi between each of the
scenarios. Table 2.1 below summarizes the minimum, maximum and average pressures in the proposed
development under the scenarios discussed. The minimum pressures under each scenario are shown in

Figures 2-3 to 2-5.

Table 2.1 Pressure Results
Pressure . . Existing
(psi) Existing ADD MDD Future MDD
Minimum 53 37 61
Maximum 62 72 64
Average 58 54 62
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development

75-41-171235
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235
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Figure 2-5  Minimum Pressure — Future Conditions MDD

2.3 Development Conditions - Fire Flows

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. Results from the fire flow modelling are provided in
Table 2.2.

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.

There was found to be no change in available fire flows between scenarios 1, 3 and 4 given that under each
of these scenarios, water is flowing into the development only via the Cranberry Trail connection. Under
scenario 2, where there is a looped system with no BFPs, water flows into the development from both
Cranberry Trail and Highway 26 through the Hotel private watermains. Therefore, the looped system under
scenario 2 resulted in higher available fire flows within the proposed development.

Under existing MDD conditions the available fire flow ranged from 152 - 162 L/s for a looped system and 62
- 69 L/s for a dead-end or BFP at the Hotel connection. Under future MDD conditions the available fire flow
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development

75-41-171235
was found to be 114 - 116 L/s for a looped system and 78 - 87 L/s for a dead-end. The reduced fire flow for

the looped option in the future scenario compared to existing is likely due to proposed changes at the
Carmichael BPS, where more flow is available from Highway 26 but the valve on Cranberry Trail limits flow
in order to maintain upstream pressure. The available flows do not meet the calculated FUS fire flow

requirement of 283 L/s under existing or future conditions.

Table 2.2 Fire Flow Model Results MDD Scenario
Flow (L/s) Existing MDD Future MDD
Scenario 1,3&4 2 1,3&4 2
Minimum 62 152 78 114

Maximum 69 162 87 116

Figures 2-6 and 2-7 below show the available fire flows under existing conditions for the dead end or BFP
watermain configurations (scenarios 1, 3 and 4) and looped system (scenario 2), respectively.
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Figure 2-6

Available Fire Flow — MDD Existing Conditions — Dead end or BFP System (Scenarios
1,3 &4)
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Town of Collingwood

Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235
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Figure 2-7  Available Fire Flow — MDD Existing Conditions — Looped System (Scenario 2)
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Town of Collingwood
Watermain Hydraulic Assessment of the Proposed Wyldewood Creek Development
75-41-171235

3.0 SUMMARY AND RECOMMENDATIONS

1.

The Wyldewood Creek Development is located in an area of pressure Zone 1 that currently experiences
pressures below the Town'’s preferred standard under MDD conditions according to model results. Under
current conditions, the development ADD pressures range from 53 — 62 psi and 37 — 72 psi under MDD.
Under near-future MDD conditions, the pressures are expected to range from 61 — 63 psi. A looped
connection had minimal impact on the pressure results compared to the dead-end for BFP option in the
development. Although there is little pressure benefit to having a connection between the proposed
development and the existing Hotel private watermains, allowing flow into the Hotel watermains is
beneficial for water quality purposes as a dead-end pipe may result in stagnant conditions.

The looped connection versus a dead-end or BFP watermain configuration had an impact on available
fire flows. Under existing MDD conditions, the available fire flows in the development ranged from 152
— 162 L/s for a looped system (scenario 2) and reached only 62 — 69 L/s for a dead-end or BFP system
(scenarios 1, 3 and 4). Similarly, under future conditions, the available fire flows for a looped system
ranged from 114-115 L/s for a looped system and 78 — 87 L/s for a dead-end.

The calculated FUS fire flow of 283 L/s for the development cannot be met by the proposed 200 mm
watermain under existing of future MDD conditions. The available fire flow with a looped connection
under existing conditions is expected to meet the OBC requirement of 150 L/s and the Town’s minimum
Industrial / Commercial standard of 136 L/s and Single Family Residential standard of 57 L/s. The pump
settings at Carmichael BPS and valve setting on Cranberry Trail impact the available fire flows in the
development under future conditions.
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APPENDIX B — Demand and Fire Flow Calculations

C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
350 Woolwich St. S. Source to Tap, Tap to Source
Breslau ON NOB 1M0 B|1



) CROZIER

CONSULTING ENGINEERS

File: 1535-4897
Date: December 17,2018
By: ML

Updated by: SA

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) High Density (per Town Engineering Comments on ZBA/OPA Application)
2) Recreational

Total Residential Population
Total Recreational Complex Population
Recreational Equivalent Population

Domestic Water Design Flows
Residential (Per Collingwood Engineering Standards, 2007)
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

2.43 ha
2.43 ha

168 units
1 Facility

1.90 persons/unit
14 person/facility

320 Persons
14 Persons
1 Persons

450 L/C-day
40 L/person-day

1.67 L/sec
0.01 L/sec
1.67 L/sec

2.00
3.35 L/sec

4.50
7.53 L/sec
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Project.: Wyldewood Creek
1535-4897
Fire Flow Calcs

February 4, 2019

CROZIER
&ASSOCIATES

Consulting Engineers

Project No.:
File.:
Date.:
Fire Protection Volume Calculation Summary

Wyldewood Creek

WATER SUPPLY FOR PUBLIC FIRE PROTECTION (1999)

FIRE UNDERWRITER'S SURVEY

Total Exposure | Required Required
Unit Block Flow |Reduction| o P g Storage .
Floor . . Surcharge Flow Required Flow (L/s)
# (L/min) | (L/min) . . Volume
Area (m?) (L/min) (L/min) (m?)
Building 1
3-Storey Unit 3,801 14,000 -2,100 4,760 17,000 3,570 283
Building 4
3-Storey Unit 3,045 12,000 -1,800 4,080 14,000 2,520 233
OFFICE OF FIRE MARSHAL
Part 3 of OBC
. Required
. Required
Unit Block K Volume S Tot Flow Storage Required Flow (L/s)
# (m?3) : (OBC)
(L/min)
(m?)
Building 1
3-Storey Unit 23 17,865 1.00 9,000 411 150
Building 4
3-Storey Unit 23| 42,935 1.00 9,000 987 150
SUMMARY:
1) Fire Flow required per FUS 283 L/s
2) Fire flow required per Fire Marshal (OBC) 150 L/s
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File: 1107-4134

CRUZIER Date: November 29, 2018

CONSULTING ENGINEERS By: ML
Check By: RA

Georgian Bay Hotel - Future Development Water Demand

Southern Sector 2.03 ha
Northern Sector 0.78 ha
Total Area 281 ha

Number of Residential Units and Land Usage
1) Apartment (120 units/ha) 244 units
2) Hotel Units 100 units

Person Per Residential Unit

1) High Density (per County of Simcoe Land Budget 2016) 1.90 persons/unit

2) Hotel 2.00 bed space/unit
Total Residential Population 463 Persons
Total Hotel Bed Spaces 200 Bed Spaces
Hotel Equivalent Residential Population 100 Persons

Domestic Water Design Flows
Residential (Per Collingwood Engineering Standards, 2007) 450 L/C-day
Hotel (Per MOECC Design Guidelines for Sewage Works, 2008) 225 L/Bed-day

Total Domestic Water Design Flows

Average Residential Daily Flow 241 L/sec
Average Daily Hotel Flow 0.52 L/sec
Total Daily Flow 2.93 L/sec
Max Day Peak Factor (Per Collingwood Engineering Standards, 2007) 2.00

Max Day Demand Flow 5.86 L/sec
Peak Hour Factor (Per Collingwood Engineering Standards, 2007) 4.50

Peak Hour Flow 13.19 LU/sec
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