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ABSTRACT

This guideline will assist those trying to establish an adequate fire protection water supply for new
and renovated Part 3 buildings as required by Article 3.2.5.7. or Part 11 of the Building Code.
The criteriafor “adequate water supply” will be detailed and the limitations of these criteria
explained. Severa other factors will be explained as they relate to the fire protection water
supply, such as fire department response, environmental impact and cost.

The guideline provides a method of ssimple calculation of an on-site water supply, taking into
account building occupancy, size, construction and exposures, as well as minimum water duration
requirements. Other conditions that may affect the need for an on-site water supply or design
considerations are discussed as well. Sample problems are included to assist the user.
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1.0 INTRODUCTION

The Office of the Fire Marshd, in cooperation with the Ministry of Municipd Affairs and Housing and
the Water Supply Adequacy Committee has developed this guiddine to help building owners,
consultants and others involved in life safety design of buildings, meet the requirements for “ adequate
water supply for firefighting” asfound in Part 3 of the Building Code. This guideline is not intended
for farm buildings or buildings that fall within Part 9 of the Building Code.

This guiddine has been developed in conjunction with the Appendix Note A-3.2.5.7. on Adequate
Water Supply in the 1997 Building Code.

The primary purpose of this guideline is to provide an adequate fire protection water supply to
support evacuation and fire department search and rescue operations during afire, and prevent
fire spread to other buildings.

The secondary purpose of this guideline is to provide a fire protection water supply that can be
used to provide a good measure of property protection during the early stages of afire.

With the exception of sprinklered buildings, this guideline does not intend to provide the optimum
for property protection. However with atimely response by awell trained fire department, the
water supply designated in this guideline should be sufficient to allow the fire department to
extinguish building fires where adverse circumstances are not encountered.

It should be noted that where "property protection” is a primary expectation of the building
owner, or where significant environmental contamination from afireisaconcern, other
recognized fire protection guidelines should be referenced (such as the Fire Underwriters Survey)
to ensure adequate water supplies for manual fire suppression by available fire fighting means, or
the building should be sprinklered.

NOTE: Building owners should be made aware of the limitations of the fire protection water
supply asrequired in this guideline, prior to the design and construction of their building and/or
the design of an on-site water supply.

It should be noted that other guidelines, such as the Fire Underwriters Survey, should be used
when designing water supply systems for newly developed municipal areas, as this fire protection
water supply guideline is not intended to address domestic service water needs.

2.0 OVERVIEW OF THE BUILDING CODE REQUIREMENTS

Article 3.2.5.7. of the Building Code states. "an adequate water supply for fire fighting shal be
provided for every building".
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21  What doesthismean for unsprinklered buildings?

Asinterpreted in this guiddine, an adequate fire protection water supply for unsprinklered buildings
means an immediately available and accessible water supply, with sufficient volume and/or flow to
enable the fire department to use their fire hoses to control fire growth until the building is safely
evacuated and search and rescue operations have been completed. Thefire protection water supply is
aso intended to prevent the fire from spreading to adjacent buildings. Thiswater supply should aso be
aufficient to provide alimited measure of both property protection and protection against fire growth in
buildings with contents that could result in asignificant environmenta impact.

22  What doesthismean for sprinklered buildings?

For sprinklered buildings, an adequate fire protection water supply means areliable water supply
providing sufficient water flow for the sprinkler systemsin terms of pressure, volume, and duration to
limit fire growth until the fire department arrives to suppressthefire. Thisautomatic protection is
expected to provide time for the evacuation of buildings, assist the fire department in preventing fire
gpread to adjacent buildings, limit the environmental impact of fires, and provide significant property
protection.

NOTE: A properly designed sprinkler system, and especially those using moder n technology sprinkler
heads, will often extinguish a fire even without additional manual fire fighting intervention.

3.0 FIRE DEPARTMENT RESPONSE

Determining an adequate water supply for manua fire protection is not dependent solely on building
characterigtics. A mgor factor will be the response time and intervention provided by the locd fire
department. This guideline assumes a prompt response by awell-equipped fire department using
modern fire fighting techniques, and assumes that buildings will be evacuated in accordance with
established building fire safety plans and fire department pre-fire plans. Wherethereisno fire
department, please refer to Section 9.3 of thisguiddine.

Animmediately available fire protection water supply permits the fire department, at their discretion, to
enter a burning building with hose lines to conduct search and rescue operations. The duration of this
water supply should, as aminimum, be sufficient to alow complete the search and rescue. Once the
search and rescue operations are complete, additional water may be required for exposure protection
or for fire suppression to limit property damage. Exposure protection and fire suppression to limit
property damage go beyond the minimum for life safety as established by water supply requirements set
out in this guideline.

The fire department has discretion as to how they will use hose streams on any given fire. Wherea
limited amount of fire protection water is available on Ste, decisonswill be made on how much water
will be used inthe initia "search and rescue’ stage, the suppression stage and for exposure protection.
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For example, the fire department may eect to concentrate al fire department resources to suppressa
fireinits early growth stage, thereby drawing-down the limited water supply quickly. Alternatively,
the fire department may "nurse" the limited water supply until the search and rescue procedure is
completed and then concentrate on exposure protection until supplemental water supplies arrive.

Fire departments serving remote or rurd areas often have to respond to afire with a transportable
water supply having a duration of approximately five to ten minutes when using one or two 38 mm
hoselines. This provides minima hose streams alowing immediate search and rescue and fire
suppression in small buildings with smple layouts. However, where afire has had asgnificant head
dart, this trangported water supply is unlikely to be sufficient to save the building.

For larger, more complex buildings, an on-site fire protection water supply is needed to provide an
extended duration of hose stream use by the fire department to alow search and rescue of the building,
exposure protection and fire suppression. The volume of this on-gite fire protection water supply is
dependent on the building size, construction, occupancy, exposure and environmenta impact potentid,
and should be sufficient to dlow at least 30 minutes of fire department hose stream use.

4.0 COST IMPACT

Cost impact on buildings constructed in rural or remote areas is typicaly greater than for buildings
constructed within areas where municipa water mains are available. The great mgority of existing
municipal water sysems will be able to satisfy the requirements of this guideline for new building
congtruction. Thiswould not preclude situations where new large "high fire demand" type buildings
are being proposed in areas where the municipa water supply is not adequate. In these casesthe
building owner may need to provide supplementd fire protection water to meet the requirements of
thisguiddine. The building owner may dternatively make design modifications to the building to
reduce the water supply requirements. These modifications could include providing firewadls, usng
noncombustible construction in lieu of combustible construction, sprinklering the building, reducing the
amount of window openings exposing a property line, etc.

Buildings constructed in rura or remote areas without a municipa water supply or an adjacent
accessible body of water (i.e. river or large pond) may require on-Site water storage tanks or awater
reservoir for the fire protection water supply required by this guiddine. Hydrants, suction connections
for fire department “drafting”, or underground dry mains may aso be needed to provide appropriate
building coverage. For additiond information, please refer to Section 9.7 of thisguideline.
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5.0 SIGNIFICANT ADVERSE ENVIRONMENTAL IMPACT

51  What typesof building fires could result in a sgnificant adver se environmental impact
and thusrequire additional fire protection water supplies?

Any building used for the storage or processing of chemicals or materias should be deemed to have the
potentid for significant adverse environmental impact, if afully developed fire would result in
sgnificant contamination of ground or surface water through direct runoff or atmospheric dispersion.

52  What fireprotection criteria should be used for these buildings?

Properly designed sprinkler protection should be provided in these buildings to prevent fully developed
fires. Sprinklered buildings typically require reduced amounts of water for control or suppression of a
fire, thus reducing the potentia for environmental impact from contaminated water run-off.

Where sprinkler protection is not provided, other recognized fire protection guiddines (e.g. Fire
Underwriters Survey) may be used to determine the manud fire fighting water supply needs for these
buildings. The Chief Building Officia or Chief Fire Officid should evaluate these specid cases on an
individua bass.

53  Why dounsprinklered buildings with occupanciesthat constitute an adver se
environmental impact typically require an increased water supply for manual fire
fighting?

An increased water supply gives the fire department the option of conducting an dl out fire hose
suppression attack in the early stages of afire. A successful hose deluge attack at thistime may
achieve extinguishment before significant amounts of environmentally hazardous chemicas and
materids are involved.

NOTE: Unsprinklered buildings require careful preplanning by fire departments to ensure judicious
application of this greater amount of fire fighting water to prevent significant adverse environmental
impact due to water run-off.

6.0 WATER SUPPLY REQUIREMENTS

To smplify this guideline, requirements have been placed into four categories. Itisbesttousea
process of eimination to determine the correct category of water supply requirements. Thisguideline
is not intended to be used for farm buildings or buildingsthat fall under Part 9 of the Building Code
(see dso Section 9.8 of thisguideline).



Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code OFM-TG-03-1999

Office of the Fire Marsha

Thefour categories for evauating the water supply are:
i buildings not requiring on-site fire protection water supply,
sprinklered buildings,
buildings requiring on-gite fire protection water supply,
additionsto existing buildings.

6.1 BuildingsNot Requiring On-Site Fire Protection Water Supply

@ A building does not require an on-site water supply for fire fighting if the building

satisfies the criteriaset out in Section 6.1 (b) or Section 6.1 (c), provided that:

0] the building is serviced by amunicipa water supply system that satisfies
Section 6.3 (b) of thisguideline, or

() the fire department can respond with atransportable water supply of sufficient
quantity to alow them to conduct an effective search and rescue of the
building, determined on the basis of other guidelines or standards such as
NFPA 1231, “Sandard on Water Quppliesfor Suburban and Rural Fire
Fighting” (please refer also to Sections 9.1 to 9.3 of thisguideline).

(b) A building does not require an on-site water supply for fire fighting where dl the

following criteriaare met:

()  thebuilding areais 200 mfor less,

(ii) the building height is 2 storeys or less,

(iii)  thebuilding does not have a Group B occupancy (care or detention),

(iv)  thebuilding does not require a sprinkler system or a standpipe and hose
system,

(v) the limiting distance from the property lineis at least 13 m if the building
has an F-1 (high hazard industrial) occupancy, and

(vi)  thebuilding constitutes no significant environmental contamination
potential under fire conditions.

(©) A building that exceeds 200 nv in building area or 2 storeys in building height may
not require an on-site water supply for fire fighting where it has an F-3 occupancy
with an insignificant combustible loading (such as found in cement plants, steel
stock storage sheds, etc.), as determined by the Chief Building Official.

6.2 Sprinklered Buildings
For sprinklered buildings, NFPA 13, “ Standard for the Installation of Sprinkler Systems’, as

referenced by Article 3.2.5.13. of the Building Code, shall be used to obtain sprinkler and hose
stream water requirements (see also Section 8.1 of this guideline).
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6.3 Buildings Requiring On-Site Fire Protection Water Supply

(@

where

where

Except for sprinklered buildings and as required by Sections 6.3 (c) and 6.3 (d),
new buildings shall be provided with a supply of water available for fire fighting
purposes not less than the quantity derived from the following formula:

Q =KVSrq

minimum supply of water in litres (L)

water supply coefficient from Table 1

total building volume in cubic metres

total of spatial coefficient values from property line exposures
on al sides, as obtained from the formula:

Pp<xO
nononon

o

Srat = 1.0+ [(Ssder) + (Ssiger) + (Ssigea) + ... €tC.]

Ssige Values are obtained from Figure 1, as modified by
Sections 6.3 (e) and 6.3 (f) of this guideline, and
Srot Need not exceed 2.0

(see aso Section 7.0 of this guideline)

(b)

(©)

(d)

Except as provided in Section 6.3 (d), water supply flow rates shall not be less
than that specified in Table 2. Where the water supply isfrom amunicipa or
industrial water supply system, then the required flow rate shall be available a a
minimum pressure of 140 kPa.

Except as provided in Section 6.3 (d), the minimum fire protection water supply
“Q" required in Section 6.3 (a) shall not be less than what is needed to provide the
minimum flow rate specified in Table 2 for a duration of 30 minutes.

In elementary and secondary schools, the water supply determined in accordance
with Sections 6.3 (a) and 6.3 (b) may be reduced. The level of reduction to be
applied should be at the discretion of the local jurisdictional authority and should
not exceed 30%. Factorsto consider should include fire department response
time, fire department resources and the size and complexity of the school building
(see Section 9.10 of this guideline for additional information).
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TABLE 1
WATER SUPPLY COEFFICIENT -- K
Classification by Group or Division in Accordance with
Table 3.1.2.1 of the Ontario Building Code
A-2 A-4 A-1 E F-1
B-1 F-3 A-3 F-2
TYPE OF CONSTRUCTION B-2
B-3
C
D
Building is of noncombustible construction with fire
separations and fire-resistance ratings provided in 10 12 14 17 23
accordance with Subsection 3.2.2. of the OBC,
including loadbearing walls, columns and arches.
Building is of noncombustible construction or of heavy
timber construction conforming to Article 3.1.4.6. of the
OBC. Floor assemblies are fire separations but with no 16 19 22 27 37
fire-resistance rating. Roof assemblies, mezzanines,
loadbearing walls, columns and arches do not have a
fire-resistance rating.
Building is of combustible construction with fire
separations and fire-resistance ratings provided in
accordance with Subsection 3.2.2. of the OBC, 18 22 25 31 41
including loadbearing walls, columns and arches.
Noncombustible construction may be used in lieu of
fire-resistance rating where permitted in Subsection
3.2.2. of the OBC.
Building is of combustible construction. Floor
assemblies are fire separations but with no fire-
resistance rating. Roof assemblies, mezzanines, 23 28 32 39 53
loadbearing walls, columns and arches do not have a
fire-resistance rating.
Column 1 2 3 4 5 6
TABLE 2

MINIMUM WATER SUPPLY FLOW RATES

Building Code, Part 3 Buildings Required Minimum Water Supply Flow Rate

(L/min.)

One-storey building with building area not exceeding 600m? | 1800

(excluding F-1 occupancies)

2700 (If Q £ 108,000L)®
3600 (If Q >108,000L and £ 135,000L)®
4500 (If Q > 135,000L and £ 162,000L)®
5400 (If Q >162,000L and £ 190,000L)®
6300 (If Q >190,000L and £ 270,000L)®
9000 (If Q > 270,000L)"

All other buildings

Note: @ Q=K VS, as referenced in Section 3 (a)

10
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FIGURE 1

SPATIAL COEFFICIENT VS EXPOSURE DISTANCE

05 ALL NEW F-1
* ——ecegpPAaNEY
BUILDINGS
SPATIAL
COEFFICIENT \<
0.4
(Ssige)
0.3
ALL NEW BUILDINGS
(EXCEPT|F-1 OCCUPANCIES)
0.2
0.1
2.0 4.0 6.0 8.0 10.0 12.0

EXPOSURE DISTANCE (metres)

11
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(€)

(f)

Where a masonry wall with a minimum fire-resistance rating of 2 hours and no
unprotected openingsis provided as an exterior wall, the spatial coefficient “ Sgige”
for this side of the new building may be considered equal to 0. This exterior
masonry wall shall be provided with a minimum 150 mm parapet.

Firewalls that divide a structure into two or more buildings may be given similar
consideration when evaluating the exposure of the buildings to each other.

The spatia coefficient “Ssige” may be considered equal to 0 when the exposed
building is on the same property and is less than 10 m? in building area.

6.4 Additionsto Existing Buildings

(@

(b)

(©)

Except as permitted in Sections 6.4 (b) and 6.4 (c), additions to existing buildings
shall be provided with a fire protection water supply as required in Sections 6.3 (a)
to 6.3 (f) (see Section 8.2 of this guideline for additiona information).

Buildings with new additions falling into any one of the following criteria do not

require an additional water supply for fire fighting:

() the expanded building complies with all the requirements of Section 6.1 (a),

(i) the new addition does not exceed 100 m? in building area, or

(i)  the new addition exceeds 100 m? but does not exceed 400 m? in building
area, contains an assembly, business and persona services, mercantile or
low hazard industrial occupancy, is of noncombustible construction, does
not result in a significant increase in exposure to other existing buildings,
has no combustible storage or process, and is separated from the existing
building by aminimum 1 hr fire-rated separation.

Where afirewall is provided between the new addition and the existing building,
the fire protection water supply may be determined in accordance with Sections
6.1 (a) and 6.3 (a), using only the building volume of the new addition.

NOTE: Consideration should be given to designing the water supply to the more stringent
requirements of the two separated buildings.

12
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7.0 EXPLAINING THE CALCULATIONS

7.1  Whatisthe"K" factor and how were these values developed?

The K factor, also known as water supply coefficient, is a value that takes into account typical
compartmentalization of buildings, combustibility of construction, combustible loading of the
building occupancy and evacuation responses by the building occupants.

These factors were devel oped using the “ occupancy hazard classification numbers’ and
“construction classification numbers’ in NFPA 1231, adjusting them to fall within the occupancy
classifications of buildings within the Building Code, and then modifying them so that the final
units of the equation arein litres. Table 1 of this guideline lists K values according to the type of
construction and occupancy classification.

7.2 What volumeisincluded in " V" ?

All spaces below and above grade within a building, measured to the underside of the roof deck,
should be included in the volume (cubic metres) for the fire protection water supply formula. An
exception may be made to exclude a non-combustible crawl space (with no combustible services)
below a non-combustible floor, located under the lowest building floor ares, if it will not be
developed in the future or used as a storage area.

7.3 How are" exposures' measured?

Exposure distances from a new building are measured from the exterior building faces to the
property lines of the building. The distance from the face of the building to the property line shall
be determined in accordance with Sentence 3.2.3.1.(3) of the Building Code. When facing a
street, the property line shall be deemed to be the centre of the street.

When facing an existing building (exceeding 10 m? in building ared) on the same property, the
exposure distance (for usein Figure 1) shall be the greater of either the "limiting distance" of the
new building face as obtained from Sentence 3.2.3.1.(1) of the Building Code, or the mid-point
between the two buildings.

74  How are spatial coefficient values obtained from Figure 1?

Once the exposure distance for each building face has been determined, these values can be
located along the horizontal arm at the bottom of Figure 1. By following straight up from these
points, the graph line may be intersected providing a spatial coefficient value (Ssige) ong the left
vertical arm of Figure 1. Exposure distance values of at least 10 m (except F-1 occupancies,
which require aminimum of 13.0 m) result in a spatial coefficient value of O.

13



Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code OFM-TG-03-1999
Office of the Fire Marshal

7.5 How are multiple exposures calculated?

Where a new building has exposures on more than one side, the percentage increase in the fire
protection water supply due to the exposures on each side should be totaled to reflect all exposure
protection requirements. For example, if exposure to one side resultsin a 50% increase in water
volume (i.e. Ssigel = 0.50), and exposure to another side results in a 25% increase in water
volume (i.e. Ssige 2 = 0.25), then the total increase in water volume for exposure protection is
75%. The spatial coefficient Sy isthen 1.0 + 0.50 + 0.25 = 1.75. It should be noted that St
need not exceed 2.0.

7.6  What istherationale for the minimum 30 minute water supply duration and what
new buildings will be most affected by thisrequirement?

The minimum 30 minute fire protection water supply duration requirements as stated in Section
6.3 (b) recognizes life safety concerns by providing a dependable and immediately available fire
protection water supply for fire department use. It isintended that the duration be long enough to
allow complete search and rescue of any building by the fire department. This minimum fire
protection water supply should aso give the fire department a reasonable opportunity to control
and/or extinguish asmall fire upon their arrival, thereby preventing its growth and spread to
adjacent buildings and limit any negative environmenta impact. This minimum 30 minute
duration requirement also allows a reasonable time for the fire department to arrange for
supplementary water supplies using awater shuttle system for most buildings.

Concerns for minimum fire protection water supply volumes are mostly relevant for building sites
not serviced by municipa water supply systems, where an on-site fire protection water supply has
to be provided. Building sites serviced by municipa water supply systems are usually provided
with sufficient water volumes for their fire protection needs. This guideline focuses on water
supply flow rates at minimum pressures for these buildings. It should be noted however that some
municipalities have fairly limited water supply storage capacities and should therefore be
evaluated when anew “high demand” building isto be constructed.

7.7  How doexterior 2hour rated masonry walls with parapets and no unprotected
openings and interior firewallsinfluence exposure, and thus water supply
calculations?

Interior firewalls and exterior masonry walls fire rated for 2 hours, with parapets and no
unprotected openings, are expected to remain in place during the period that fire exposureis
greatest. Exposure to adjacent buildings is reduced to a point where additional exposure
protection water may not be needed.

Judgment by the Chief Building Official should be used in determining the design of exterior 2
hour fire-rated masonry walls and interior firewalls with regard to exposures. The usua 150 mm
(6 inch) parapet may not be considered adequate exposure protection where a new building
exposes a much higher existing building in close proximity. Rather than having to increase the

14
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water supply due to exposure, a higher parapet may be sufficient protection. In situations where
parapet design or other methods do not provide adequate exposure protection for the existing
building, then additional exposure fire protection water may be required.

Where firewalls divide a new facility into separate buildings, the fire protection water supply
should be sized to the building with the greatest water supply demand.

7.8  What would be theimpact on fire protection water supply requirementsfor a new
building if an existing exposed property hasits own on-site fire protection water
supply?

Where a new building exposes an existing property provided with its own independent on-site fire
protection water supply, the Chief Fire Official may deduct this water supply from the quantity
needed by the new building due to this exposure. This neighbouring water supply should be
accessible to the fire department to protect exposed buildings.

The Chief Fire Officia should be satisfied that the two property owners will properly maintain
their respective fire protection water supplies for the life of their buildings. This agreement may
require approva from the municipality and may be subject to criteria provided by the Building
Code Commission.

8.0 FURTHER EXPLANATIONS

8.1 Regarding sprinklered buildings, wherein NFPA 13 are hose stream requirements
specified?

NFPA 13 contains the hose stream requirement for sprinklered buildings in the “ Occupancy
Hazard Fire Control Approach” section (in Chapter 5 of 1992 to 1998 NFPA 13 editions).
Within, is atable entitled “Hose Stream Demand and Water Supply Duration Requirements’.

This table provides total inside and outside hose stream requirements and duration for each hazard
classification of sprinkler system design.

A sprinkler contractor designing a sprinkler system for a building will determine the minimum
water supply requirements for the sprinkler system. Using the duration period obtained from the
above referenced table, the contractor will add the sprinkler and hose stream requirements and
calculate the total fire protection water supply required for the building.

8.2  Wherenew additionsare added to existing buildingsthat do not have an on-site water
supply, what volumes of water are consider ed adequate for life safety and exposur e?

Whereas Part 11 of the Building Code indicates that only the addition to an existing building isrequired

to conform to Part 3 of the code, this might in reality not be adequate to ded with life safety and
exposure where fire protection water supply needs are concerned.

15
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When an addition is added to an existing building and water supply cdculations are based only on the
volume of the addition, the fire protection water supply provided on-site might not be adequate to
alow full search and rescue throughout the entire building. Aswell, exposure to neighbouring
buildings from the new addition may not be reflective of the nature and sze of a potentid firein the
enlarged building. Caculations using the entire volume of an expanded building therefore are the only
accurate indication of fire protection water supply needs.

8.3  Doesthisguideline apply to buildingsthat are being renovated under Part 11 of the
Building Code?

Part 11 of the Building Code should be reviewed to determine the conditions under which Article
3.2.5.7. applies. Thisisfound in the Compliance Alternative tablesin Part 11.

Where Article 3.2.5.7. does apply, the existing water supply should be evaluated to determineif it
is sufficient for the renovated building. Some discretion may be used by the building officid if the
water supply for the renovated building is not significantly greater than the existing water supply.

9.0 SPECIAL CASES

9.1 Can water transported by the fire department be satisfactory to protect small
buildings?

Smaller buildings (2 storeys or lessin building height and with a building area of 200 m? or less)
may be adequately protected by the fire department using proper pre-planning methods and
transported fire protection water supplies. NFPA 1231 “Sandard on Water Suppliesfor Suburban
and Rural Fire Fighting” provides methods to assist the fire department with this pre-planning.
Where the fire department does not have the equipment necessary for proper water shuttle system
to adequately protect these smaller buildings as per NFPA 1231, an on-site fire protection water
supply should be considered.

9.2  What extra precautions, if any, should betaken for institutional occupancies?

Buildings with Group B, Division 1, 2 and 3 occupancies should be treated in a special manner
with respect to fire protection water supplies. The occupants of these buildings require direct
supervisory assistance for phased evacuation during afire. This could result in a prolonged search
and rescue by the fire department. If this type of building islocated in areas not serviced by
municipa water mains, the fire protection water supply that the fire department is capable of
transporting to the site may not be adequate for the duration of this search and rescue period.
Only a properly sized on-site fire protection water supply will provide the hose stream duration
that the fire department needs. Alternatively, sprinkler protection could be provided.

16
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9.3  What provisions should be made wher e fire department responseis sow or
nonexistent?

For new buildings constructed in areas where fire department response is not expected in a
reasonable time, sprinklers should be installed to help ensure safe evacuation. In locations where
afire department pumper truck is not available, consideration should be given to installing a
private water supply. The water supply should be capable of providing a minimum 700 kPa (100
psi) water pressure at the required flow rate to permit fire fighters or other persons trained in the
use of fire hoses, to effectively use a"fog-nozzle' hose spray on the fire. Thistype of hose spray
ismost effective at controlling fires. Alternatively, sprinkler protection could be provided.

9.4  How should an outdoor reservoir be designed to take ice formation into account?

When designing an open, unheated reservoir to provide a fire protection water supply as required
in this guideline, a 600 mm ice depth alowance should be included in the water volume
calculations. Where local winter temperature conditions result in a greater ice depth (astypically
found on local lakes or ponds), this should be factored into the volume calculations.

9.5 What provisions should be madeto ensure that water reservoir suppliesdo not drop
to unsafe levelsas a result of evaporation or leakage?

A make-up water supply should be provided to maintain the design volume of fire protection
water supply reservoirs. Storage tanks should be provided with limit switches, pressure gauges or
water level gauges to monitor volume.

If make-up water supply for open water supply reservoirsis provided by natural refill methods
(i.e. water table seepage) and periods of drought are common, the reservoir capacity should be
increased to take into account the reduced water table levels expected from the evaporation of
water.

9.6  What standards should be used to provide an acceptable water supply design?
Tanks should conform to NFPA 22 “Water Tanks for Private Fire Protection” and the local fire
department should be consulted to determine appropriate connections for their pumping

equipment.

Fire main installations should conform to NFPA 24 “Private Fire Service Mains and Their
Appurtenances’.

On-gite fire pump installations should conform to NFPA 20 “Sandard for the Installation of
Centrifugal Fire Pumps’.

Standards such as NFPA 13D “Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Mobile Homes’ and NFPA 13R “Installation of Sprinkler Systems in Residential

17



Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code OFM-TG-03-1999

Office of the Fire Marsha

Occupancies Up To and Including Four Sories” may be used where appropriate for the type of
building covered by these standards. These other standards should be acceptable to the local
jurisdictional authority in addition to NFPA 13 “Sandard for the Installation of Sprinkler
Systems’.

For new buildings that present a special hazard to a community as a result of their size, occupancy
or economic importance, the Fire Underwriters Survey Guide should be used to determine
suitable water supply and hydrant siting.

9.7  For evaluation of thefire protection water supply and associated fire hydrants, are
there other considerationsin addition to those set out in the Building Code?

Impounded fire protection water supply for aremote building shall be accessible to the fire
department to allow the use of suction lines for drafting either directly from the impounded water
source, or from adry hydrant supplied from the impounded water source. This water source or
hydrant shall be located to comply with Sentence 3.2.5.7.(2) of the Building Code.

Where at least two widely separated private fire hydrants are required to protect a building and
water is to be supplied from a single on-site fire protection water supply (e.g. reservoir), it is
acceptable to provide afire department pumper connection adjacent to the water supply to allow
a pumper truck to pump into an underground "dry" main feeding the two remote hydrants. This
arrangement permits fire fighters to attach hoses directly to the hydrants or to use a second
pumper truck to draw boosted water from these hydrants.

Existing water flow test information being used to determine the adequacy of the municipal or
private water supply for fire protection of a new building should be evaluated with regard to the
age of the test. Consideration should aso be given to whether the flow test was conducted during
high or low demand periods and whether the possibility that future development in the area will
significantly affect the supply. A current hydrant flow test at the proposed construction site will
provide the most accurate information.

When dealing with new buildings serviced by municipal or industrial pressurized fire protection
water systems, this guideline specifies a minimum water flow rate at 140 kPa pressure. This
pressure is the accepted minimum that most fire departments will allow service mains to be drawn
down to. Water main and/or booster pump damage could occur from cavitation at pressures
below thislevel.

9.8 Canthisguideline beused for Part 9 of the Building Code?
The Building Code does not currently require that Part 9 buildings be provided with an adequate
water supply for fire fighting. However, this guideline may be used on a voluntary basis to

provide a suitable fire protection water supply for these buildings.

The Water Supply Adequacy Committee recommends that an on-site fire protection water supply
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as required by this guideline be provided for multi-unit residential (Group C) type buildings (i.e.
hotels, motels, apartments, townhouse complexes, etc.) that fall within Part 9 of the Building

Code. These buildings inherently have delayed building evacuation, resulting in more extensive
search and rescue operations, and will likely benefit from an on-site fire protection water supply.

9.9 How arestandpipes and hose systems affected by these requirements?

Where a building requires a standpipe and hose system under the Building Code, the standpipe
system should continue to be designed to Article 3.2.9.2. The standpipe will draw from the
required water supply specified in this guideline, still leaving a significant fire protection water
supply for exterior hose stream use.

9.10 Canthewater supply requirementsof thisguideline be reduced in buildings with an
established fire safety plan that can ensure a rapid building evacuation?

Elementary and secondary schools have arecord of well-established and practiced fire safety
plans, which allow complete school evacuations within 4 minutes. Because of this and the
inherent high level of supervision in these types of facilities, a reduction of up to 30% in the fire
protection water supply requirements as set out for unsprinklered buildings in this guideline, may
be given. However, caution should be used if the duration of water supply is reduced to less than
30 minutes, unless other compensating features are also provided.

Another factor that should be considered is accessibility for disabled students and teachers within
the general school population. A delayed evacuation may be expected for these occupants of the
building. This could result in prolonged search and rescue operations by the fire department and
should be considered when determining water supply reductions.

9.11 Canthewater supply requirementsof this guideline bereduced if alternatefire
suppression methods ar e proposed?

Alternate fire suppression methods may result in reduced water supply requirements when
compared to design parameters set out in this guideline. Questions should be directed to the local
authority that has jurisdiction over these matters.

Alternative fire suppression methods being considered for allowing a reduction in the water
supply requirements of this guideline are, foam/water extinguishing systems, carbon dioxide
extinguishing systems or dry chemical extinguishing systems. Exterior water curtain (deluge)
systems may be considered in lieu of fire protection water supply requirements for exposure
purposes.
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APPENDI X

SAMPLE CALCULATIONS

PROBLEM #1

A new apartment building is to be constructed in your municipality. The building will measure 30
m by 25 m, with 3 m between floors, and consists of 3 storeys plus a basement used for storage
and laundry facilities. Parking will be outside. The building is to be of combustible construction
and isto conform to Article 3.2.2.47. of the Building Code (1997 edition). An attic spaceisaso
provided in this building with a 750 m® volume. A 30 minute fire separation is provided between
the third floor and the attic space. The building is not to be sprinklered nor provided with a
standpipe system.

The building is located on a corner lot and faces 2 streets (see diagram). Property lines are
located 5 m to the south and 7.5 m to the east of the proposed building. All of the buildings are
serviced by municipal water mains and hydrants. What is the required minimum flow rate of the
municipal main for an adequate fire protection water supply?
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SOLUTION - PROBLEM #1

(1)

(2)

(3)

Deter mine building classification:
Residential apartment is Group C.

Check parameters of Section 6.1 to determine whether the building requires an on-
Site water supply:

Building exceeds 200 m?, is two storeys in building height with significant combustibles
and is not a Part 9 building under the Building Code, therefore needs a water supply
evaluation.

Calculate Q=KV Sr:

(i)

(if)

(iii)

Determine K from Table 1.

Based on building construction and classification, the water supply coefficient
K=18.

Calculate the building volume, V=L x W x H.

Use total height of building, 3 storeys plus basement, and attic space (750 m®) (3 m
between floors x 4 floors =12 m).

V= (30m x 25m x 12m) + 750 m® = 9750 m’

Determine Sy from Figure 1.

Consider each side of the building.

The north and west sides of the building each face a street and the distance to the
centre of the streets exceed 10 m, therefore Sgqe Will be equal to 0.0 on both sides.
The property lineis 5 m to the south of the building. From Figure 1, Sgqe is equa
to 0.5, meaning that a 50% increase in the volume of water will be required to
protect this side.

The property line to the east of the building is 7.5 m. From Figure 1, Sg¢ IS equal
to 0.25, meaning that a 25% increase in the volume of water will be required to
protect this side.

Therefore, because of the exposure on the south and east sides of the building, it
will be necessary to increase the total volume of the water by 75% (the sum of all
the spatia coefficients from each side).

i.e. Srot = 1+ (total of spatia coefficients)
=1+ (05+0.25)
=175 (Note: St need not exceed 2.0)

therefore, Q = KV Sy

=18x 9750 x 1.75
=307,125L
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4 Deter mine the water supply flow rate:
From Table 2, (since the building either exceeds 1 storey or its areais greater than 600 m?,
and the calculated Q is greater than 270,000 L) the required minimum water supply flow
rate from the municipal system would be 9000 L/min. Thisflow rateis required at 140 kPa
in accordance with Section 6.3 (b).

PROBLEM #2

A single storey warehouse and distribution centre, classified as alow industrial hazard occupancy,
isto be built in an area not serviced by amunicipal water supply. The building is to be 1500 m? in
area, 4 m high and of noncombustible construction conforming to Subsection 3.1.5. of the
Building Code. This building falswithin Article 3.2.2.80. of the Building Code. Storage
commodities vary, but in general are farm implementsin wood crates.

The warehouse faces one street to the north, with property lines 30 m to the east and 7.5 m to the
west. An existing building is located on the same property and will be 20 m to the south of the
proposed new warehouse. The new warehouse building will have 10% unprotected openingsin
its south face.

There isasimilar type warehouse that has its own 20,000 litre on-site fire protection water supply
located to the west. Thiswater supply is determined by the fire department to be reliable and
accessible. How much water will be required on site for fire protection of the proposed building?

N
—toad -

! T
| 15m I
| Y |
: i i
- existing | 7.5m new warehouse 30m i
prgtectipn lé_ > %l
~ w arehouse | |
i i
IP/L 2om PIL
i i
i V i

existing

building
------------- PAH— e

22



Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code OFM-TG-03-1999

Office of the Fire Marsha

SOLUTION - PROBLEM #2

(1)

(2)

3)

Deter mine building classification:
Proposed low hazard warehouse building is Group F-3.

Check parametersof Section 6.1 to determine whether the building requires an on-
Site water supply:

Building is a Part 3 building (under the Building Code) as it exceeds 600 m” in area and
has a significant combustible |oading, therefore it needs an on-site water supply.

Calculate Q=KV Srot:
() Determine K.
From Table 1, based on building construction and classification, the water supply
coefficient K=109.
(i)  Caculate the building volume, V= Areax H = (1500 x 4) = 6000 m’
(i)  Determine Srq from Figure 1 by considering each side of the building.
On the east side of the proposed building the distance to the property line exceeds
10 m so no increase in water volume is necessary.
The proposed building faces a street on the north side with distance to the centre
of the street 10 m away. No increase in the water volume will be required due to
lack of exposure on this side.
The proposed building faces an existing building on the same property, 20 m to the
south. The 10% unprotected openings in the south building face of the proposed
building resultsin a“limiting distance” of 2.5 musing Table 3.2.3.1.A. of the
Building Code. Since the mid-point between the two buildings on the same
property (10 m) is greater than the limiting distance of the south face of the new
building, the 10m is deemed the exposure distance. No increase in water volume
will therefore be needed from exposure on this side.
The property line to the west is 7.5 m from the exterior wall, which means a 25%
increase in the volume of water to protect the property on that side. However, the
neighbour’ s warehouse has its own reliable 20,000 litre fire protection water
supply, so this can be used to reduce the exposure needs. Exposure calculations
should be completed to evaluate the neighbouring water supply, therefore:
Srot = 1+ total of spatial coefficients
=1+(0.25)=1.25
and, Q: KVSTOt
=19 x 6000 x 1.25 = 142,500 L
Of this amount, 28,500 L (142,500 - 114,000 = 28,500) is required for exposure, of which
20,000 L is aready provided on the exposed property. Therefore, an additional 8,500 L
should be added to the on-site water supply to make up the shortfall in exposure
protection. Therefore, Q= 122,500 L (114,000 + 8,500 = 122,500).
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4 Deter mine the water supply flow rate:
From Table 2, since the building area exceeds 600 m” and the calculated Q is greater than
108,000 L but less than 135,000 L, the required minimum water supply flow is 3600
L/min. However, in accordance with Section 6.3 (b) it must also be confirmed that 3600
L/min. can be ddlivered for aminimum of 30 minutes. Since a 34 minute duration is
achieved (122,500 . 3600 = 34 minutes), thisis satisfactory.

PROBLEM #3

An existing 400 m* single storey (with basement) school is being provided with a 400 m? addition
of noncombustible construction. The existing building is of combustible construction with a 45
minute rated roof and basement ceiling (structural supports rated as well), while the new addition
is of noncombustible construction as well and meets the requirements of Article 3.2.2.25. of the
Building Code. Both the new and existing buildings are provided with full basements, 2.5 min
height. The ground floor has a celling height of 3.0 m. An attic space is provided in both
buildings, each with a volume of 800 m®. A 1 hour fire rated separation is to be provided between
the new and existing structures.

No water mains or hydrants are located in the area. A hose standpipe is voluntarily being
provided throughout the entire building, with a booster pump. Distances to the property lines are
as indicated on the accompanying sketch. An all volunteer fire department with limited equipment
is located within 20 minute response of the building site.

What size pond is needed on site (assuming no freezing temperatures), to ensure minimum life
safety requirements?
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SOLUTION - PROBLEM #3

(1)

(2)

3)

(4)

(5)

Deter mine building classification:
School building is Group A-2.

Go to Section 6.4 (@) (iii) of thisguideline. This section indicates that a single storey,

noncombustible addition with an assembly occupancy, up to 400 m? in building area, with
no combustible storage or process and separated from the existing building by a minimum
1 hour fire separation does not require additional water supplies for fire fighting purposes.

The municipal jurisdictional authority however, may aso wish to take into consideration
the ability of the local fire department to provide an effective water supply shuttle system
to this school by using NFPA 1231 as areference. If equipment is not available to provide
effective amounts of water supply, then an on-site water supply may be the best choice.
Please refer also to Section 6.1 (a) (ii) of this guideline.

If an on-site water supply ischosen, it may be sized by calculating Q = KV Sy

() Although Part 11 of the Building Code would only size the on-site water supply
based on the addition, the fire department should determine if thisis sufficient for
their search and rescue needs.

(i)  Assuming the entire building volume is selected to determine Q, determine K.
From Table 1, based on building construction and classification, the water supply
coefficient for the existing building is K=18 and for the new addition K=16.

(i)  Cadculate the building volume, V=L x W x H
Vexising = (400 x 3) + (400 x 2.5) + 800 = 3000 m®
V addition = (400 x 3) + (400 x 2.5) + 800 = 3000 m®

(iv)  Determine Sr.

From Figure 1, since no property lines are less than 10 m away, al Ssige = 0.0, N0
additional water volume is needed for exposures and therefore Sr=1.0
Q=KVSia
= (KVSTot)Existing + (KVSTot)Addition
= (3000 x 18 x 1.0) + (3000 x 16 x 1.0)
= 102,000 L

Thisisthe required pond size, assuming a means to maintain the water level and no

freezing concerns. Note that Section 6.3 (d) also allows a reduction in the water supply

and flow rate for schools. This reduction may not be considered due to the volunteer fire
department with limited equipment.

Determine the water flow rate:

From Table 2, since the building area exceeds 600 m? and the calculated Q is less than
108,000 L, the required minimum water supply flow is 2700 L/min. However, in
accordance with Section 6.3 (b) it must aso be confirmed that 2700 L/min. can be
delivered for aminimum of 30 minutes. Since a 38 minute duration is achieved (102,000 .
2700 = 38), thisis satisfactory. Note if the water supply was sized only to the addition,
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then a 54,000 litre pond, alowing a 30 minute duration at aflow rate of 1800 L/min.
would be required. However, at 2700 L/min., which is a reasonable flow rate for the
entire structure, this provides only 20 minute duration.

PROBLEM #4

A 300 m? single storey restaurant is to be constructed of noncombustible construction in atown
with amargina water supply due to old mains and poor grid system. The municipal water
reservoir is sized for 4,546,000 L (1.0 million Imperia gallons). The building will have a3.5 m
high ceiling. No hose standpipe or sprinklers are planned. |sthe existing street supply adequate?

Property lines are located 11 m to the east and 20 m to the south. Street centreline distances are
10 m to the north and west.

The fire department routinely arrives at afire scene in this part of town with a tanker/pumper
truck carrying enough water (4500 L) for two 38 mm hoses adequate for 5 minutes of discharge.
The hydrant at the street can provide 1500 L/min. at 140kPa.

1500 L/Min at 140kPa
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— Street water main
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SOLUTION - PROBLEM #4

(@D Deter mine building classification:
Restaurant building is Group A-2 occupancy.

2 Check parametersof Section 6.1 to determine whether building requires an on-site
water supply:
The building falls within Part 3 of the Building Code.
The building areais more than 200 m® and is not an F-3 occupancy.

3 Compar e existing water supply with required water supply:
As the building does not exceed 600 m?, the required water supply flow rate from Table 2
for this size building is 1800 L/min.
Provided public water supply from hydrant at street is 1500 L/min at 140 kPa (adequate
volume of supply).
Transported water supply by fire department is 4500 L.
The required water supply shortfall from the public supply is (1800 -1500)=300 L/min.
The transported water supply by the fire department will last 15 minutesif used at a flow
rate of 300 L/min (4500/300=15 minutes) to make up the shortfall from the public supply.

4 Solutions to make up water supply shortfall:
Option #1 - Asthe total water supply that is deemed adequate for this new building is
1800L/min x 30 minutes = 54000 L, and the provided water supply is (1500x30)+ 4500 =
49500 L, then an additional on-site water supply of 4500 L could be provided.
Option #2 - Provide an additional transportable water supply source (i.e. tanker truck) of
4500 L.
Option #3 - The municipal authority may determine that 1650 L/min is satisfactory based
on building occupancy and layout, and the restaurant’ s fire safety plan. The municipa
authority may aso determine that "life safety” is no longer a significant concern after 15
minutes in this type of occupancy and the remaining public water supply is satisfactory for
exposure concerns.

PROBLEM #5

A new 4 storey plastics extrusion plant (F-2 occupancy) is being constructed in atown with a
marginal water supply. The flat-roofed building will cover a 500 m? area and be 12.0 m in overall
height. Construction is to be combustible and in conformance with Article 3.2.2.70. of the
Building Code. The roof and floor separations have a fire-resistance rating of 45 minutes.
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Exposure includes property lines 2 m and 3.5 m away and street centrelines 9 m and 15 m away to
the west and north. What is the required water supply from the street mains for this new
building?
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SOLUTION - PROBLEM #5

@ Deter mine building classification:
Group F-2 occupancy.

2 Check parametersof Section 6.1 to determine whether building requires an on-site
water supply:
The building is a Part 3 building (under the Building Code) as it meets dimensional
parameters (i.e. more than 3 storeys).

3 Calculate Q=KV Srq:

() Determine K.
From Table 1, based on building construction and classification, the water supply
coefficient K=31.

(i)  Calculate the building volume, V = L x W x H = 500 x 12 = 6000 m®

(i)  Determine Sy from Figure 1 (consider each side of the building).
The street centreline to the north is more than 10 m away thereby providing no
exposure concerns.
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(iv)

The street centreline to the west is 9 m away thereby resulting in an Sgige Of 0.1.
The P/L to the east is 2 m away resulting in an Sgige Of 0.5.
The P/L to the south is 3.5 m away, resulting in an Sgige Of 0.5.
Therefore the resulting total of spatial coefficient valuesis:
Sr=1+ (0.1 + 05+ 0.5)

=1+ (1.1

=21
However as Srq need not exceed 2.0, assume Srq: = 2.0.

Therefore, Q = KV Sy = 31 x 6000 x 2.0 = 372,000 L.
It should be confirmed that the municipal reservoir has this reserve fire fighting
water supply capacity.

4 Deter mine the water supply flow rate:
From Table 2, this type of building requires a minimum fire protection water supply flow
rate of 9000 L/min at 140 kPa. Water flow tests on street hydrants at the building site
should confirm this minimum flow.

PROBLEM #6

A 200 m? single storey flammable liquids storage and paint mixing room is being constructed on
the southwest corner of this existing remote 600 m?, single storey metal parts fabricating and
treating plant. The property line is no closer than 60 m from the building in the south, east and
west directions. The centreline of the highway to the north is 12 m. An existing 22,730 L (5,000
Imperial gallons) fire protection water supply is currently provided on-site, with adry hydrant to
provide fire department draft from this reservoir.

The building is located in an area surrounded by agricultural lands used for growing cash crops,
and lakes used to provide potable water for the local communities.

The existing building has interior hoses but no sprinklers. The new addition is to be separated
from the existing building by a 2 hour firewall, but is not to be sprinklered. The addition isto be 4
m in height and of noncombustible, non-rated construction. The walls of the addition at right-
angles to the existing building are blank masonry, while the masonry walls of the existing building
at right-angles to the addition have 10% openings. Isthe existing water supply sufficient for the
addition or the existing building.
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SOLUTION - PROBL EM #6:

(1)

(2)

3)
(4)

Deter mine new building classification:
Group F-1 occupancy.

Check parameters of Section 6.4 for this addition:

Section 6.4 (c) deals with firewalls separating additions from existing buildings. Check
parameters of Section 6.1 to determine whether the addition requires an on-site water
supply.

The addition has an F-1 occupancy and is therefore a Part 3 (Building Code) building.
Because the chemica occupancy of the addition may result in a significant adverse
environmental potential to the local aquifer, the addition does not fall within Section 6.1.
Therefore check Sections 6.2 and 6.3.

Addition isnot to be sprinklered so Section 6.2 does not apply.

From Section 6.3, calculate Q for the addition using Q=KV Sy :

() Determine K.
From Table 1, based on building construction and classification, the water supply
coefficient K=37.

(i)  Calculate the building volume, V=L x W x H = 200 x 4 = 800 m".

(i)  Determine Sro from Figure 1 (consider each side of the building).
The P/L to the east, west and south exceeds 13 m resulting in Sgige Values of O0in
each direction.
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()

To the north, the limiting distance to the south exposed wall of the existing
building from the blank west wall of the addition is determined from Sentence
3.2.3.1.(2). of the Building Code. Because of the blank masonry wall, the limiting
distance isO.
Therefore the resulting total of spatial coefficient valuesis:
Sr=1+(0+0+0+0)=10
(iv)  Therefore, Q= KV Srqt
=37x800x 1.0
= 29,600 L

Deter mine the water supply flow rate:

From Table 2, F-1 occupancy buildings require a minimum fire protection water supply
flow rate of 2,700 L/min. The existing on-site fire protection water supply of 22,730 L
(5,000 Imperial gallons) can provide this flow rate for 8 minutes.

Since aminimum 30 minute duration in water supply is needed, an additional 58,250 L of
on-site water supply is needed for the addition to make up the shortfall (81,000-22,750 L ).
The existing building may also be evaluated to determine if water supply requirements for
that portion would be higher. The owner may decide to provide additional water to meet
the higher demand.

Under the Building Code the existing building also has to be evaluated to determine that
exposure has not increased due to the location of the addition.
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