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The purpose of the of this Feasibility study is to identify options for building a new 
firehall to replace the existing aged and outdated firehall in Metchosin, BC. The initial 
step includes providing a thorough review of the existing condition of the current 
facility. The following paragraphs will discuss in detail the various observations and 
conclusions of the building audit component of the Feasibility Study. The top 5 issues 
for concern are listed below in order of importance. 

1.	 seismic upgrades to post disaster standards

The BC Building Code was amended in 2006 to require emergency services 
buildings to meet post-disaster standards with seismic importance factor of 1.5 
Newly constructed or significantly renovated buildings must now comply with the 
current code, BCBC 2024. Since the original construction of the apparatus bay 
in 1996, seismic design loads have increased significantly - original design forces 
are approximately 43% of current Code requirement. Structural assessments 
have identified key areas for improvement, including the foundation, roof, and wall 
systems. Recommended upgrades include replacing roof trusses, strengthening 
wall connections, and adding seismic bracing to bring the building up to current 
standards.

2.	2.	 BC Building Code infractionsBC Building Code infractions

The building complies with the code in effect at the time of construction but does not 
meet all current BCBC 2024 provisions. Fire separations, mezzanine safety features, 
and construction classifications differ from today’s standards. While sprinkler 
systems are not currently required, future reclassification could affect this. These 
items are noted for alignment with modern code expectations. Any major renovations 
would trigger compliance with updated code requirements, including post-disaster 
standards

3.	3.	 upgrade to meet current envelope and energy upgrade to meet current envelope and energy 
standardstandard

The building envelope does not meet current BC Energy Step Code or ASHRAE The building envelope does not meet current BC Energy Step Code or ASHRAE 
90.1 performance targets. Upgrades such as continuous exterior insulation, 90.1 performance targets. Upgrades such as continuous exterior insulation, 
new cladding, and a higher-performing roof system are recommended. Electrical new cladding, and a higher-performing roof system are recommended. Electrical 
systems are expected to be less efficient than current standards and may benefit systems are expected to be less efficient than current standards and may benefit 
from modernization to meet energy targets. Future renovations should consider from modernization to meet energy targets. Future renovations should consider 
increasing energy efficiency to align with long-term Step Code goals, including net-increasing energy efficiency to align with long-term Step Code goals, including net-
zero readiness.zero readiness.

4.	4.	 fire rescue related programmatic deficienciesfire rescue related programmatic deficiencies

Apparatus bays are smaller than current standards, and support spaces such as gear 
storage, decontamination washrooms, and SCBA rooms are not currently separated 
or specialized. Providing dedicated, ventilated areas can enhance firefighter safety 
and operational efficiency. Aligning with NFPA 1500 and WorkSafeBC standards 
would support best practices in contaminant control and personnel flow. These 
updates are common in modern firehall design.

5.	5.	 mechanical and electrical system upgradesmechanical and electrical system upgrades

The building does not currently have a direct vehicle exhaust system, and HVAC The building does not currently have a direct vehicle exhaust system, and HVAC 
systems may not meet current standards for air quality and energy efficiency. Lighting systems may not meet current standards for air quality and energy efficiency. Lighting 
and electrical systems are aging and may fall short of current ASHRAE performance and electrical systems are aging and may fall short of current ASHRAE performance 
benchmarks. A full review by engineering consultants is recommended to identify benchmarks. A full review by engineering consultants is recommended to identify 
cost-effective upgrades. Improvements can help meet modern safety, energy, and cost-effective upgrades. Improvements can help meet modern safety, energy, and 
operational expectations.operational expectations.
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“You can’t manage what you don’t measure.”
                  		  W. Edwards Deming

1.	 introduction

The District of Metchosin is located on the southern end of Vancouver Island 
and is a rural farming community with a population surpassing 5000 residents. 
A single firehall provides emergency service response to the entire community 
including residential, agricultural, and commercial locations.

The current firehall was initially constructed in 1950, with additions in 1960, and 
again in 1996 when a new tilt-up concrete walled apparatus bay was added. Since 
the last major constructed component of the building was completed, almost 
30 years ago, there have been numerous building code updates. One significant 
update is the requirement for firehalls to be designed to meet an “importance 
factor” of 1.5. This requirement necessitates that the building be designed to 1.5 
times the structural capacity otherwise required by the Building Code. It should 
be noted the 2023 and 2025 structural reports reviewing the current apparatus 
bay structure identify the shortcomings of the existing building and the numerous 
upgrades needed to bring it in-line with current code. Also, in addition to code 
developments, there have been significant advancement and adoption of NFPA 
(National Fire Protection Association) standards by fire departments across North 
America and similar to the building code requirements, the Metchosin fire hall no 
longer complies with the life safety requirements of a modern firehall facility and 
does not meet many NFPA standards. The observed deficiencies are outlined in 
the building audit comments in part 1.0 of this report while the following provides 
an overview of the existing facility. 

Location:Location:

Site Size:Site Size:

Building Size:Building Size:

Building History:Building History:

  
  

Construction:Construction:

Function:Function:

4440 Happy Valley Road, Victoria, BC4440 Happy Valley Road, Victoria, BC

4 1/2 Acre Lot4 1/2 Acre Lot

Existing apparatus bay 		  - 4000 sq. ftExisting apparatus bay 		  - 4000 sq. ft

Total building footprint		  - 8300 sq.ftTotal building footprint		  - 8300 sq.ft

Total buildinng area		  - 9700 sq.ftTotal buildinng area		  - 9700 sq.ft
	 (including ground level, level 2, and mezzanine)	 (including ground level, level 2, and mezzanine)

•	•	 The District of Metchosin currently has one fire The District of Metchosin currently has one fire 
hall providing emergency service response to the hall providing emergency service response to the 
citizens, businesses, and visitors of Metchosin. citizens, businesses, and visitors of Metchosin. 

•	•	 The firehall was constructed in 1950, and has The firehall was constructed in 1950, and has 
recieved various upgrades and additions over the recieved various upgrades and additions over the 
yearsyears

•	•	 New apparatus bay constructed in 1996New apparatus bay constructed in 1996

Administration Building Administration Building 
•	•	 Unreinforced cinder block wallsUnreinforced cinder block walls

Apparatus BayApparatus Bay
•	•	 17’ high 8” concrete tilt-up wall panels 17’ high 8” concrete tilt-up wall panels 
•	•	 Engineered wood trusses spaced at 24” on centre Engineered wood trusses spaced at 24” on centre 

and sheathed with 1/2” plywood with H-clips at and sheathed with 1/2” plywood with H-clips at 
unsupported panel edgesunsupported panel edges

•	•	 OSB sheathing along the bottom chords and are toe-OSB sheathing along the bottom chords and are toe-
nailed to a top plat that is bolted to the walls of the nailed to a top plat that is bolted to the walls of the 
building with 3/4” anchor boltsbuilding with 3/4” anchor bolts

•	•	 wood frame mezzanine structurewood frame mezzanine structure

Services provided include:Services provided include:
•	•	 Fire suppressionFire suppression
•	•	 Rescue OperationsRescue Operations
•	•	 First responder medical responseFirst responder medical response
•	•	 Fire InspectionFire Inspection
•	•	 Public EducationPublic Education
•	•	 Response to Hazardous Materials Incidents (HazMat)Response to Hazardous Materials Incidents (HazMat)
•	•	 Fundraising and other community service and Fundraising and other community service and 

charitable workcharitable work

Apparatus Bays:Apparatus Bays:

Other:Other:

3 double ended drive through bays at approximately 14’-3 double ended drive through bays at approximately 14’-
5” wide and 56’-8” long5” wide and 56’-8” long
•	•	 2x Type 1 Engines2x Type 1 Engines
•	•	 1x Boc FR/Rescue Truck1x Boc FR/Rescue Truck
•	•	 1x 1500 gal tender1x 1500 gal tender
•	•	 1x 250 gal Quick Response Engines (250gal)1x 250 gal Quick Response Engines (250gal)
•	•	 1x Tech Trailer for Rope & Water Rescue1x Tech Trailer for Rope & Water Rescue
•	•	 1x ATV Rescue/ Trailers 1x ATV Rescue/ Trailers 
•	•	 1x Duty Vehicle Pickup1x Duty Vehicle Pickup

•	•	 supported by back-up generatorsupported by back-up generator
•	•	 Metchosin Fire Hall is staffed 5 days a week with two Metchosin Fire Hall is staffed 5 days a week with two 

full time staff – a maintenance support/firefighter, and full time staff – a maintenance support/firefighter, and 
fire chieffire chief

2.	2.	 facility history and statisticsfacility history and statistics
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This section aims to compare existing conditions to best practices using the 
following three categories. 

1.	 existing building condition vs. best practice
1.	 building code & standard issues
2.	 building systems

1.	 general condition

The description below summarizes the major spatial deficiencies found at 
the Metchosin Firehall apparatus bay.

i.	 operational area
•	 Apparatus Bays – the existing firehall has 3 drive through 

tandem bays. The bays measure approximately 17.3m (56’-
8”) long x 4.4m (14’ -5”) wide

	○ The current bays themselves are too small to 
accommodate the current standard for emergency 
vehicle sizes. Width and length of the bays being the 
most crucial deficiency

	○ inadequate circulation around vehicles
	○ Typical firehall design in today’s standards would 

create apparatus bays between 26.0m to 27.0m (85’ 
to 90’) in length for tandem bays and 16.0m to 17.0m 
(52’ to 56’) to for side by side bays. These lengths are 
crucial in order to accommodate two average engines 
10.5m (33’-0”) in length with space in front, between 
and behind in order for personnel to safely get out the 
door to a call

	○ Widths of 5.2m (17.0’) for internal bays and 5.6m 
(18.5’) for exterior bay for clear inside space, with 
overhead doors being a minimum of 14’ wide to 
accommodate larger vehicles and reduce the need for 
custom vehicles to be purchased

	○ This will also allow for vehicles to be seamlessly 
relocated between various bays and staged without 
restriction

•	 Apparatus bay doors just barely allow for vehicle entry into 
the bays as their widths are 12’ wide

	○ Typical firehall doors in today’s standards would be 14’ 
wide by 14’ high

•	 Gear storage, workshop, and general storage are all 
currently exposed to the general apparatus bays mixing 
clean and dirty spaces which allows for contaminates to 
spread from operational areas into living quarters and home 
with volunteerse

	○ Unsafe storage platform built on top of gear storage 
area

	○ WorkSafeBC Occupational Health and Safety 
Regulation (OHSR)

•	 Section 4.2: The employer must ensure that 
all buildings and structures in the workplace, 

including temporary or permanent platforms, 
are capable of withstanding any stresses likely 
to be imposed on them.

•	 Section 4.43.1 (3)(a–c): If the shelf qualifies 
as a “storage rack,” it must be engineered, 
installed, and used in accordance with good 
engineering practice and manufacturer or 
engineer specifications.

•	 Section 4.43.1 (6–9): The rated capacity 
of the rack must be clearly posted, regular 
inspections must be completed by a qualified 
person, and maintenance must be performed 
to prevent unsafe conditions.

•	 Section 4.57: If workers are elevated above the 
floor and guardrails are inadequate in height or 
strength, additional guardrails or fall protection 
systems must be provided.

•	 Section 4.58 & 4.58.1: Guardrails must be 
capable of withstanding required loads and 
may not be temporarily removed without fall 
protection systems in place.

•	 Admin office on the mezzanine level are directly exposed to 
the Apparatus Bays with limited headroom

•	 The IT/Radio Room is directly accessed from the apparatus 
bays and has doors which are directly connected to the 
bays. The Apparatus Bays are classified as “dirty or hot” 
zones, as they possess toxins and contaminants from 
vehicles and contaminated turn-out gear returning from calls

•	 The current standards of best practice for decontamination 
are not able to be followed due to the current building 
design. BC Building Code Standards have changed since 
the design of the current firehall and these could be costly to 
address; in some cases, the issues are simply unable to be 
achieved with the current building design.

	○ There is no definite separation of clean and dirty spaces 
– creating an approach which does not limit exposure 
to crews and all that visit the hall to contaminants

	○ There are no decontamination washrooms located on 
the dirty side of the hall, but one must enter and exit 
from the “dirty/red” side at all time

•	 Decontamination washrooms help ensure 
that contaminants stay out of the clean areas 
reducing the risk of the spread of these 
carcinogens. There is no option to exit into a 
“yellow” transition zone, before entering “clean/
green” zones

	○ Gear washing facilities: there are limited gear washing 
available in the hall. This item would be better located 
within its own room for control of cleaning and within a 
space allocated explicitly for this purpose

	○ Turnout gear (Personal Protective Equipment, or 
PPE) is currently stored in a designated, exposed 
area within the Apparatus Bays. However, it lacks 
the proper drying capabilities found in modern firehall 
Gear Storage Rooms. The space is deficient in 
drying, ventilation, and storage capacity. A separate 
Gear Storage Room is required, equipped with a 
dedicated ventilation system that includes HEPA 
filters, a minimum of 12 air changes per hour, 100% 

outdoor air supply, and direct exhaust discharge to the 
outdoors, with no recirculation

•	 Additionally, there is no sink in this area for the 
washdown of contaminated equipment upon 
its return from a call. This includes masks, 
cylinders, and SCBA equipment

ii.	 hose / training tower
•	 Current hose tower is used for hose storage with a ladder 

access to the top platform
	○ WorkSafeBC Occupational Health and Safety 

Regulation (OHSR) - Section 13.6(2): A worker must 
not carry up or down a ladder, heavy or bulky objects 
or any other objects which may make ascent or 
descent unsafe.

•	 A hose tower provides the space for hose drying as well 
as training opportunities and is still used in many modern, 
multifunctional towers
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2.	 building code issues

The building code requirements under the 2024 British Columbia Building 
Code (BCBC) have different requirements from previous versions of the BC 
Building Code which have been updated many times since the building was 
built. As a result, it is not unusual for buildings in this situation to not comply 
with current code nor is it always necessary that the existing building issues 
be upgraded; however, as part of this report we have outlined the current 
deficiencies in order to give a full picture of the gaps between existing 
conditions and current standards.

•	 Seismic Concerns:  In British Columbia, firehalls are designated 
to be constructed to meet post-disaster design standards which 
technically means the buildings are designed to withstand 1.5 times 
the seismic force of conventional buildings during an earthquake.  
This is required so essential services maintain operations during 
these types of emergencies. In general, the building does not 
meet seismic standards of the current BC Building Code for the 
following general requirements: 

	○ The structure is a Post-Disaster building and must be 
evaluated based on the associated factors, which may 
not have been considered at the time of it’s design. 
Refer to Appendix 1 for a detailed investigation and 
structural analysis of both the lateral and gravity structural 
components 

	○ There have been 9 updates/adaptations of the NBC and to 
the BCBC since the design was completed and built. The 
post disaster standards for structural systems have greatly 
changed since this time. 

•	 BCBC Classification: The current Firehall is classified under 
BCBC 2024 3.2.2.87, Group F, Division 3 up to 2 storeys - non 
sprinklered. 

	○ The building is  2 storeys, facing one street which allows for 
a maximum building area of 800 sm unsprinklered.

	○ The building is permitted to be non-sprinklered and built of 
non-combustible or combustible construction. 

	○ Floor assemblies are required to have a fire separation of not 
less than 45 minutes.

	○ Load bearing walls must be rated to 45 minutes or built out 
of non combustible construction. 

•	 Sprinklers: under BCBC 3.2.2.87 sprinklers are not required. The 
building is permitted to be non sprinklered and constructed of 
both/ either combustible and non-combustible construction.

3.	 site evaluation

The current proximity of the firehall apron to the adjacent roadway is 
inadequate for operational needs. The limited setback does not allow 
sufficient space for fire apparatus to be fully pulled out of the bay without 
encroaching onto the roadway. This creates potential safety risks during 
staging, maintenance, or emergency response and may obstruct traffic or 
delay departure times. A larger apron setback is recommended to allow full 
clearance for apparatus and ensure safe, unobstructed operation.

4.	 seismic evaluation

Refer to Appendix 8.1 for the structural review and evaluation of the existing 
structure

5.	 mechanical

Vehicle Exhaust System: There is no standardized direct vehicle exhaust 
system located within the apparatus bays (ie. Nederman System). This 
omission is a significant safety concern, as it impacts both WorkSafe 
compliance and the overall safety of the firefighter’s gear within the hall. The 
installation of such systems has become a key element in current industry 
standards for designing apparatus bays.

6.	 electrical
Modern firehalls require a sizable electrical service in the 600-800 amp 
range. This number does not include amperage to cover electric vehicle 
charging or the potential for future electrical fire service vehicles, both of 
which would be a significant addition to an electrical service. Rough-in for 

future connection for electric vehicles is recommended for a new facility.

7.	 environmental concerns

Under the 2024 British Columbia Building Code (BCBC), new buildings 
are required to meet updated energy performance standards, 
primarily through compliance with the BC Energy Step Code. The 
Step Code establishes performance-based energy efficiency targets 
for architectural, mechanical, and electrical systems, with increasing 
levels of stringency depending on the building type and occupancy. 
 
Compliance with these standards may involve meeting or exceeding the 
energy performance benchmarks outlined in ASHRAE 90.1 (2019) or 
the National Energy Code for Buildings (NECB) 2020, depending on the 
applicable pathway selected by the authority having jurisdiction.

1.	 Building Envelope: a high performance building envelope is to be 
designed to equal the R values as required by the BCBC and outlined 
below. 

2.	 From limited review of the existing conditions only, it appears as if the 
building envelope has limited insulation in the walls and roof, leaving 
the building exterior with low energy performance. As a result, the 
building would not likely meet the R-values as summarized below. 
i.	 R Value definition: the capacity of an insulating material to resist 

heat flow. The higher the R-value, the greater the insulating power.
ii.	 Each building material has an established insulating power and 

together the items which make up the roof, walls and floors must 
meet the following requirements as outlined be ASHRAE 90.1 
(2010).

iii.	 Walls = R11.4 - R16.8 (varies with construction type)
iv.	 Roofs = R40 +   floors = R10 - R30 (varies with construction type)
v.	 Slab on Grade (Heated) R-15.

3.	 Electrical: The revised ASHRAE  standards will require that the electrical 
systems be approximately 27% more efficient than the previous Code 
requirements. This includes lighting and power. The current Firehall 
would not meet this code requirement simply due to the age of the 
system and its delivery methods.

Furthermore, energy performance requirements are expected to increase 
as municipalities adopt higher steps of the BC Energy Step Code, moving 
toward net-zero ready buildings by 2032. Any renovation or replacement 
of this facility must consider both present and future energy compliance 
targets.

9.	 existing building design and layout

This section is an initial evaluation of the content of the project from a 
building stand point. The following points are general to the overall building 
and apply for most scenarios. 

•	 Security: 
	○ Headquarter offices are not directly accessible from the main 

entry door where there is unsupervised space.
     

•	 Personnel Flow: 
	○ Flow between the operation quarters on the main floor is 

reasonably acceptable  from space to space directly off the 
bays. 

	○ The current NFPA 1710 and 1720 standards set separate 
benchmark times for Fire and EMS responses with the same 
compliance criteria for Turnout.  Turnout time represents the 
elapsed time from the moment a call is dispatched, until the 
assigned Emergency Response Unit(s) is physically en route.

	○ NFPA 1720 standard states: 
	○ 80% (Suburban) - 90% (urban) of all emergency responses to 

fire calls must turnout within 80 seconds or less.
	○ 80% (Suburban) - 90% (urban) of all emergency responses to 

EMS calls must turnout within 60 seconds or less. 
	○ Current firehall design standards would keep this access to 

PPE gear separate from any other rooms in order to provide 
an unimpeded route to the emergency vehicles improving 
response times.

•	 Equipment: 
	○ Gear storage drying system, SCBA room and equipment in 

clean room, (fill station and compressor), AV training systems 
are all areas of deficiency from a contemporary typical firehall 
design. 

	○ Emergency genset (Current best practice would be to power 
the entire building, minus any cooling systems for a minimum 
of 72 hours. This would require fuel storage to support this 
operation on site as well as the generator)
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level has adequate ventilation meeting current 
standards. 

•	 A separate room for PPE also allows for the 
gear to dry effectively and in a timely manner; 
if located in a large, open space such as the 
bays, slow drying can deteriorate it over time 
and requires the storage of additional gear 
incase there is another call before the gear is 
dry.  

	○ The gear clutters the apparatus bays making quick 
access to vehicles slower and works against NFPA 1710 
and 1720 standards.

	○ Current industry standards dictate a dedicated and 
environmentally controlled room, designed to store and 
dry PPE Gear is required for a new firehall.

•	 SCBA room: industry standards for Firehall design requires a 
SCBA room which is limited to this function only. The SCBA area 
houses the filling station and usually located adjacent to the SCBA 
compressor to maintain the breathing apparatus and masks 
essential to fighting fires. This equipment should be washed, dried 
and maintained in a clean environment as this equipment plays a 
crucial role in protection of fire fighters in the field.

	○ The compressor should be located in its own room due 
to the noise and its impact on crews when they would be 
working in the room.

•	 NFPA 1500 specifies the minimum requirements for an 
occupational safety and health program for fire departments or 
organizations that provide rescue, fire suppression, emergency 
medical services, hazardous materials mitigation, special 
operations, and other emergency services.

•	 WorkSafe BC has recognized 10 presumptive cancers associated 
with Fire fighting.  Under the Workers Compensation Act of BC, 
when a firefighter who was regularly exposed to the hazards of 
a fire scene contracts a prescribed occupational disease, the 
disease must be presumed to be due to the nature of the worker’s 
employment as a firefighter.  The Firefighters’ Occupational 
Disease Regulation lists the following ten cancers as prescribed 
occupational diseases that are causally related to the occupation 
of fire fighting:

1.    Primary leukemia
2.    Primary non-Hodgkin’s lymphoma
3.    Primary site bladder cancer
4.    Primary site brain cancer
5.    Primary site colorectal cancer
6.    Primary site kidney cancer
7.    Primary site lung cancer
8.    Primary site testicular cancer 
9.    Primary site ureter cancer
10.  Primary site esophageal cancer

•	 Provision of current industry standard Decontamination 
Washrooms, PPE Gear Washing and Storage Rooms and SCBA 
Rooms are required to comply with current the NFPA 1500 
Standard and assist with the mitigation of presumptive cancers 
associated with fire fighting. 

11.	  gender neutrality

The fire department “family” is a much different entity in 2025 compared 
to when the current firehall was built 51 years ago and to the addition 
apparatus bay 28 years ago.  In the 1960s and 1990s, departments were 
primarily made-up of male dominated crews who would work and live 
together in the firehall.  Dorms and washrooms were designed in an open 
style, with beds or cots all contained within one large room and male only 
washrooms with gang-type shower facilities.    

Over the years, women firefighters on suppression crews have become more 
and more prevalent.  In addition, privacy is equally important regardless of 
gender so the old days of group dorms and single gender washrooms are 
being quickly phased out. 

The general approach today dictates that all Fire Department members 
be treated equally and with dignity. The simple fact before us is that the 
current building does not have enough or appropriate accommodations to 
address crew changes now or into the future. There is a need to provide the 
opportunity to accommodate women, men, trans gender and non-binary 
crew members under one roof as a unified team. These issues have a level 
of complexity which flows between encouraging camaraderie, personal 
privacy, and cost. 

•	 Systems: 
	○ Environmentally, low flow fixtures, LED lighting and a high 

efficiency mechanical system would be some of the usual 
areas where older buildings do not match current design and 
BCBC standards. 

	○ Roof does not have to be rated.
	○ The building is primarily constructed out of tilt up concrete 

wall panels, concrete masonry block in-fill walls and wood 
stud infill walls. Many of the walls in the original design should 
meet the requirements of a standard 1 hour separation; 
however, the current code asks for a 1.5 hour separation 
and it is unlikely that this would have been achieved under 
the current construction. It can not be confirmed through the 
existing drawing review, if the wall between the apparatus 
bays and the remainder of the hall will meet the more stringent 
requirements.

•	 BCBC 2024: fire separations between the living quarters and the 
apparatus bays / operation spaces are to be 1.5 hours meaning 
that spaces such as the SCBA / workshop /apparatus bays / gear 
storage should all be separated from the living / training / office

10.	 current industry standards 

The current hall does not meet best practice industry standards in terms 
of flow, decontamination, security and building code. The MFH has made 
the  best of the situation but as technology, equipment and training needs 
of the Fire Services changes, so do the requirements for facilities which 
house them. This issue pertains to those spaces which are considered to 
be standard practice for today’s firefighter. 

Some examples are as follows:
•	 Fire fighters are exposed to micro carcinogenic particles during an 

event which need to be kept from contaminating other equipment 
or being dragged into the clean portions of the hall. 

•	 Decontamination Washroom: a washroom should be positioned 
directly off the apparatus bays, or directly off a vestibule adjacent 
to the apparatus bays, to allow for the fire fighters to perform a 
first stage decontamination when returning from a fire. This room 
allows them to shower and bag their  soiled uniforms before 
entering the remainder of the hall which limits the spread of 
contaminants which are potentially harmful.

	○ Currently the existing hall does not have a 
decontamination washroom.

•	 Personal Protective Gear (Turnout Gear) is required to be worn 
by firefighters to every emergency.  Currently the firehall has PPE 
Gear stored in the apparatus bays which is no longer ideal - a 
dedicated room should have the following considerations: 

	○ PPE is exposed to vehicle exhaust, grease, oil, fuel and 
other similar pollutants.

	○ Cleaned and ready-to-wear PPE Gear which is stored in 
the apparatus bays are exposed to contaminants from 
other dirty gear + equipment.   Storing this equipment in 
a separate room meets today’s industry standards. 

	○ There should be provisions for an on site official gear 
washer to ensure that gear is able to be cleaned to limit 
the spread and exposure of contaminants.

•	 Currently the gear washer is located at the 
basement level.  It is unknown if this lower 
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PUBLIC AREAS

P-1 Front entry 0.00 0.00 215.20 20.00

Not much of defined entry currently - location has 
inherant conflicts with fire department vehicle 
response.

P-2 Weather Vestibule 0.00 0.00 107.60 10.00 Benficial for energy efficiency.
P-4 Public Accessible Washroom 0.00 0.00 43.04 4.00 Accessible washroom Located directly of the entry. 

P-3 Community meeting room 0.00 0.00 322.80 30.00
Accessed directly from the entry and possibly in front 
of the secure point. 16 people

Sub Total 0 0 0.00 0.00 688.64 64.00

EOC
E-1 Radio Room / Office 0.00 0.00 107.60 10.00
E-1 ESS Director Office 0.00 0.00 107.60 10.00

Radio Room Equip/Storage 0.00 0.00 107.60 10.00

Sub Total 0 0 0.00 0.00 322.80 30.00

FH - ADMIN
A-1 Fire Chief Office 274.38 25.50 193.68 18.00 Desk space plus meeting table.
A-2 Officer's Office 109.75 10.20 129.12 12.00
A-3 Library 138.80 12.90 0.00 0.00

A-4 Misc. Office 0.00 0.00 161.40 15.00
Deputy Chief, FPO, Training Officer, Captain/Shift 
Officer

A-6 Administrator Assist./Front Desk 0.00 0.00 204.44 19.00

A-7 Washrooms 27.98 2.60 32.28 3.00 Washrooms a single occupant without showers.
Gender neutral washrooms. Numbers are estimated 
but will need to be reviewed with BCBC review.

A-8 Washroom 0.00 0.00 32.28 3.00 NEW: as noted above.

A-9 General Admin Office Space 0.00 0.00 150.64 14.00
4 Workstations for crew  - 36sf per person. ( 6 x 6 
station)

"Computer Room" as noted on Firehall needs review. 
Dueal purpose with admin assistant/front desk - could 
have counter to lobby.

A-10 Office Supplies / Copy Room 0.00 0.00 64.56 6.00
A-11 File Storage Room 0.00 0.00 86.08 8.00 Could combine with Office Supplies / Copy

Sub Total 0 0 550.91 51.20 1,054.48 98.00

FH - OPERATIONAL AREAS

O-1 Apparatus Bays 3,077.36 286.00 0.00 0.00

NEW: Inside dimensions shown. Narrower bays are to 
designate inside bays. Based on overall size of 21.6m 
wide X 27.5m long inside clear.

O-2
2 tandem drive through bays @ 5.6 
(18.4') W x 26m(85.3') L = 313.6sm 0.00 0.00 3,133.31 291.20

O-3
1 tandem drive through bays @ 5.2 
(17.1')w x 26m (85.3') L = 291.2sm 0.00 0.00 1,454.75 135.20

O-4 SCBA Room 0.00 0.00 161.40 15.00

NEW: this space is allocated to SCBA repair and 
filling only - Filling Station to be accommodated. 
Washdown and Drying is accounted for in the spaces 
as  noted below.

O-5 Compressor Room 0.00 0.00 107.60 10.00
Compressor  Room to be separate from SCBA Room 
to manage the noise.

This room should be within reasonable access to the 
exterior for outside air and close to the SCBA Room. 

O-6 DeconWashdown 0.00 0.00 215.20 20.00
Common washdown area for cleaning of SCBA 
equipment, gear and uniforms when contaminated.

The room can accommodate gear washer, gear dryer, 
washdown counter, and SCBA Ultrasonic cleaning 
equipement.

O-7 Rip and Run Area 0.00 0.00 107.60 10.00

Discuss location and purpose of the rip and run room 
to limit travel time and proper flow. Alternately is there 
dispatch at this location?

O-8 General Storage 0.00 0.00 107.60 10.00

O-11 Gear Storage Room (40 units) 0.00 0.00 699.40 65.00

40 gear lockers + 5. 24" x 30". Locker spacing 
counted 1.5 sm per locker to accommodate 
circulation. (1.2sm per 24" wide locker)

Is it required to allow for enough room for Turnouts 
plus the Wildlands/rescue bags as well? - Note that 
Ready Rack has max. 24" width and Gear Grid has 
max 30" width. 

O-12 Decon Washroom 0.00 0.00 322.80 30.00
Washroom with shower on the dirty side of the hall 4 
total.

O-14 Utility / Janitor's Room (dirty) 0.00 0.00 80.70 7.50 Mop stroage and drip drain.

O-15 Workshop 602.56 56.00 215.20 20.00
Separate workshop so we do not mix clean and dirty 
with SCBA.

if additional space is needed the open mezzanine may 
be available

O-16 Fist Aid Storage 0.00 0.00 53.80 5.00 Separate dedicated storage room/closet.

O-17 Hose Tower ( footprint) 120.51 11.20 355.08 33.00 Hose Drying + Training Tower.
racks (6'x3' - 3 total) to be stored at base of hose 
tower.

O-19 Secure Storage 0.00 0.00 107.60 10.00 Restricted access

O-20 Mezzanine Storage 0.00 0.00 161.40 15.00 To Be Determined.

O-22 Gear Dry/Wash Room 0.00 0.00 269.00 25.00 Gear Dryer(s) Gear Washer

O-24 HazMat Gear 0.00 0.00 215.20 20.00 FD confirmed that space is required.
yes for storage of Hazmat equipment and training 
suites

O-25
Second Set of Gear + Wildland / Rope 
Rescue Storage 0.00 0.00 0.00 0.00

24"x 32" gear storage lockers. Each locker stores 5 
bags for second set of gear  x 2 for circ = 7sm

Stored in Turnout gear room as long as enough space 
in each individual locker. Or separate room adjacent to 
for fast access - Wildland gear accommodated with 30" 
gear locker.

O-9 Hose Storage 0.00 0.00 0.00 0.00

Main Floor storage (example for discussion)
12 lengths 1.75"(600ft)
20 lengths 2.5" (1000 ft)
13 lengths of 4" (1000 ft)
Estimate of racks only at this stage. MFD to confirm 
number of hose racks for mobile storage.

client preffers for hose storage racks to be located at/in 
base of hose tower - otherwise require 10sm.

Sub Total 0 0 3,800.43 353.20 7,283.44 676.90

metchosin firehall 
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metchosin firehall 

Areas Functional CommentsSpatial Comments

FH - QUARTERS

Q-1 Kitchen / Dining 309.89 28.80 667.12 62.00 Seating for 10+ required. + events

Need to be able to accomodate all dayshift staff 
including non-firefighter staff.. See list above. To be 
located on main floor and to accommdate public 
events/engagements. (incorporates role of existing 
Great. Rm.

Q-2 Exercise Room / Health and Wellness 677.88 63.00 645.60 60.00 Accommodate 4 people + equipment. Includes small closet for storage.
Q-3 Training Room 419.64 39.00 860.80 80.00 To seat 36 minimum in a classroom layout.
Q-4 Existing Sleeping Quarters 500.34 46.50 0.00 0.00 Existing Dorms

Q-5
Dormitories (Multi Bed/Lockers - 4 
dorms) 0.00 0.00 355.08 33.00

NEW: 4 Gender Neutral Individual Dorms each 9sm 
which accommodate 6 - 2'x2' lockers. (6 shifts of 4)

Q-6 Men and Women's Showers 200.14 18.60 0.00 0.00
Changed to gender neutral  washrooms as noted 
below.

Q-7 Washrooms (Gender Neutral) 0.00 0.00 161.40 15.00
NEW: 2 Single use, gender neutral, washrooms with 
showers.  Each washroom is at 7.5sm.

Q-8 Day Room 0.00 0.00 215.20 20.00 To accommodate single shift of 4.
Q-9 Training Room Storage 0.00 0.00 32.28 3.00 Primarily for storage of tables and chairs. Located directly off of training room.

Q-10 Utility Rm / Laundry 173.24 16.10 75.32 7.00
Residential washer and dryer + standing height 
counter with storage. Room also has mop sink.

This is needed on the clean side of the hall to help 
maintain lack of cross over of contaminated uniforms 
and bedding. To be located on main floor.

Q-11 Great Room 932.89 86.70 0.00 0.00
Q-12 Society 570.28 53.00 0.00 0.00

Sub Total 0 0 3,784.29 351.70 3,012.80 280.00

CIRCULATION
C-1 Stair #1 107.60 10.00 322.80 30.00
C-2 Stair #2 0.00 0.00 322.80 30.00

C-3
Stair #3 - Storage Stair (Apparatus Bay 
Mezzanine) 81.16 7.54 59.18 5.50 to mezzanine

C-4 Corridor (Main Floor) 131.27 12.20 0.00 0.00 Included in Mark-Up
C-5 Corridors (Second Floor) 0.00 0.00 0.00 0.00 Included in Mark-Upm (current is included in 500sf)

Sub Total 0 0 320.03 29.74 704.78 65.50

SERVICE SPACES
SS-1 Mechanical Room 0.00 0.00 269.00 25.00 currently in main floor janitors room
SS-2 Electrical Room 0.00 0.00 161.40 15.00 currently panels on wall in chief's office
SS-3 Storage Closet (Second Floor) 0.00 0.00 75.32 7.00
SS-4 Janitor room (Main Floor) 27.98 2.60 53.80 5.00
SS-5 Janitor room (Second Floor) 0.00 0.00 53.80 5.00
SS-6 Storage Closet (Main Floor) 96.84 9.00 86.08 8.00
SS-7 Com Room ( Services Demark) 0.00 0.00 75.32 7.00
SS-8 Water Entry Room 0.00 0.00 75.32 7.00

SS-9 IT / Data Closet 0.00 0.00 21.52 2.00
Data Closet for FH does not include server room 
functions.

SS-10 Backup Server Room 0.00 0.00 0.00 0.00

Sub Total 0 0 124.82 11.60 871.56 81.00

Building Total ( Pre Mark-up) sm 8,580.49 797.44 13,938.50 1,295.40
Mark-up 25% 1,716.10 159.49 2,787.70 321.98
Mark-up 10% (Apparatus Bays) 429.02 28.60 0.00 0.00

TOTAL FIREHALL                                0 0 10,725.61 985.53 16,726.20 1,617.38

black text

red text

blue text

blue text Added comments from FD - Items deemed important and added or adjusted as needed to meet FD comments.

Secondary Requirements - Items not identified in the RFP but are deemed necessary as part of the client 
discussions or to meet the operational requirements.

Functional Program Requirements - Items that are critical to the successful delivery and operation of the new 
Fire Hall. The Project will not be successful without these items. 

To Be discussed - Items deemed important, but not essential. These items do not have areas noted yet in 
scope, but are for discussion .
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1.	 specific deficiencies

i.	 apparatus bay size & layout:
•	 Existing tandem bays (17.3m x 4.4m) are significantly 

undersized compared to best practices (26–27m length and 
5.1–5.6m width).

•	 Bay length is inadequate for modern emergency vehicle 
sizes.

•	 Inadequate circulation around vehicles limits safe 
movement and operations.

•	 Overhead doors are too small, currently 12’ wide by 14’ 
high. Best practice requires 14’ wide doors for safe, flexible 
access.

ii.	 proximity to road:
•	 The firehall is set too close to the road, preventing trucks 

from fully exiting the bays without encroaching on traffic. 
This creates safety hazards during staging and emergency 
responses.

iii.	 gear storage & contamination:
•	 Gear storage is located in the apparatus bay, exposing 

it to exhaust and contaminants. This violates best practices 
for clean/dirty separation.

•	 Lack of decontamination washrooms with showers 
makes it impossible to contain carcinogens and hazardous 
materials brought back from calls.

iv.	 structural & life safety concerns:
•	 The mezzanine level has limited headroom and is 

potentially unrated, raising structural and fire safety 
concerns.

•	 The building is not sprinklered, though current codes 
and best practices for critical infrastructure recommend or 
require sprinkler systems for enhanced safetlls.

v.	 admin & support spaces:
•	 Mezzanine offices are exposed to operational zones, 

lacking necessary separation for air quality and acoustics.
•	 IT/Radio room opens directly to contaminated apparatus 

bay zones, undermining cleanliness and operational 
efficiency.

vi.	 building envelope & systems:
•	 Outdated insulation and HVAC systems result in poor 

energy performance. The building does not meet BC 
Energy Step Code or ASHRAE standards.

2.	 workplace safety

The evaluation of workplace safety for the Metchosin Firehall is guided by 
current industry best practices and regulatory standards, with a focus on 
firefighter health, operational efficiency, and contamination control. Key 
references include: 

i.	 NFPA 1500 – Standard on Fire Department 
Occupational Safety, Health, and Wellness Program
•	 Establishes requirements for safe practices, exposure 

control, personal protective equipment (PPE), and facility 
design, including designated clean/dirty zones and 
decontamination procedures.

ii.	 NFPA 1581 – Standard on Fire Department Infection 
Control Program
•	 Addresses contamination control in fire stations, requiring 

physical separation of contaminated gear, decontamination 
showers, and proper gear handling to reduce health risks to 
personnel.

iii.	 NFPA 1710 / 1720 – Standards for the Organization 
and Deployment of Fire Suppression Operations 
•	 Defines emergency response times and layout strategies 

that support rapid and unimpeded personnel movement 
from gear storage to apparatus, aiding in compliance with 
turnout time benchmarks.

•	 BCBC2024 A-3.2.3.1.(8) references Clause 4.1.2.1 of NFPA 
1710

iv.	 WorkSafeBC Occupational Health and Safety 
Regulation (OHSR)
•	 Regulates safe design and structural integrity of platforms, 

storage racks, fall protection systems, and air quality within 
work environments. Relevant sections include platform load 
ratings, guardrail protection, and safe access provisions.

v.	 BC Building Code 2024 (BCBC 2024) 
•	 Current provincial building requirements including post-

disaster design, fire separations, and energy performance 
standards for essential service buildings
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This cost analysis exercise includes upgrades to key architectural, structural, 
mechanical, and electrical systems necessary to meet current Building 
Code requirements—specifically those applicable to post-disaster facilities 
under BCBC 2024. Note that this section identifies these areas but further 
detailed design from architectural, structural, mechanical, electrical and civil 
engineers would be required to provide accurate costing. 

1.	 proposed upgrades to existing apparatus bay

i.	 upgrade to meet post disaster building code 
requirements

•	 BCBC2024 4.1.8.5.-A – designed for a seismic importance 
factor of 1.5 (post disaster level)

•	 Seismic design forces have increased significantly since 
1992

	○ 2022: Seismic forces increased by ~70% from original.
	○ 2024 BCBC: Further 40% increase from 2022 values.
	○ Original design forces now ~43% of current code 

requirement

•	 Structural engineer review assessment include the following: 
	○ Foundation – footing size, depth and reinforcing

•	 Foundations likely inadequate for upgraded 
loads

	○ Walls (concrete tilt-up panels) – thickness, connections, 
and reinforcing

•	 Existing concrete tilt-up walls are seismically 
inadequate

	○ Overhead door openings – potentially require 
reinforcing or additional bracing

•	 North and south elevations (with overhead and 
access doors) have minimal lateral resistance

	○ Roof structure – roof joists, connections, and bracings
•	 Roof-to-wall connection capacity is only ~10% 

of current Code requirements
•	 Wood roof trusses likely cannot support 

increased snow and seismic loads for post-
disaster use

•	 Roof diaphragm cannot resist current lateral 
loads

	○ Mezzanine – wood structure

•	 General upgrades recommendation:
	○ Strengthen roof diaphragm with horizontal steel cross 

bracing
	○ Improve roof-to-wall connections
	○ Upgrade concrete tilt-up walls with:

•	 New panel connections
•	 Supplemental seismic reinforcement
•	 Potential new external cast-in-place concrete 

shear walls
	○ Upgrade foundations to support seismic loads and 

any new walls

•	 Roof structure upgrade recommendation:
	○ New roof required for reuse and repurpose options
	○ Replace existing wood trusses with new steel trusses
	○ Add horizontal bracing at tops of walls

•	 For Reuse Options upgrade recommendation (Options 2 
and 3.1 – Existing Bay + New Adjacent Bays):

	○ Include seismic gap between existing and new building
	○ Existing building to be upgraded independently

•	 New app bay unlikely to be able to 
accommodate additional seismic load from 
existing bay as the north and south walls would 
have overhead door openings

	○ Likely require four external buttress walls
•	 May affect site layout and property lines

•	 For Repurposing Options (Options 4, 5, 6 – Convert to 
Admin/Quarters):

	○ Remove overhead doors
•	 Allows new north/south walls to resist seismic 

forces Existing building to be upgraded 
independently

	○ Extend wall height to create two-story space
•	 Add concrete at top of tilt-up walls

	○ New second floor structure:
•	 Likely steel beams and joists + metal deck + 

concrete topping
•	 Or wood framing, with seismic separation from 

concrete walls to reduce design loads
•	 New foundation for interior columns and floor 

structure

ii.	 programmatic recommendations 
•	 Turnout gear should not be stored within the apparatus bay, 

but in a separate room with dedicated HVAC system 
	○ 700sm for 40 gear lockers

•	 Mezzanine head room height limited due to overall building 
roof structure height

•	 Existing storage above existing turnout gear location open 
to apparatus bay not recommended

•	 Decontaminated washroom and showers updated to reflect 
need for single occupant use

•	 Dedicated drying space for hoses needed
•	 Dedicated room for mechanical gear dryer and washer

iii.	 building envelope
•	 Exterior wall upgrades

	○ Recommended approach would be to add a rain-
screen design exterior insulation and metal cladding 
(or other) system. Wall build-up would include:

•	 continuous P&S barrier (air/vapour barrier)
•	 metal z-girt sub framing
•	 75mm (min) rigid insulation

•	 25mm air gap
•	 25mm metal cladding system

•	 Roof upgrades
	○ New roof assembly required (structure addressed 

in previous commentary) basic components would 
include the following:

•	 Flat roof
*	 continuous air/vapour barrier
*	 insulation (R40) + slope package
*	 roof board
*	 2 ply SBS membrane

•	 Sloped roof
*	 continuous air/vapour barrier
*	 insulation (R40)
*	 metal z-girt framing system
*	 breathable membrane
*	 standing seam metal roof

iv.	 dedicated vehicle exhaust system (Nederman)
•	 Direct attached vehicle ventilation system with attachments 

to exhaust pipe at each vehicle. These systems are rail 
mounted and travel with vehicle until exit from apparatus 
bay; connectivity to vehicle is magnetic

•	 3 bays; 2 trucks per bay

v.	 general HVAC upgrades
•	 General review of existing apparatus bay and redesign in 

its entirety of the HVAC system by a mechanical engineer

vi.	 sprinkler system
•	 Currently no sprinkler system – may be required dependent 

on new building classification under building code

vii.	 lighting upgrades
•	 General review of existing apparatus bay lighting system 

required by an engineer
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evaluation on keeping existing app bay

pros

•	 keeps firehall operational during construction

•	 avoid construction of temporary hall

•	 avoid necessity of requiring a new temporary site

•	 potential reduced cost by retaining structure 

•	 enhance sustainability due to less waste and less new materials

•	 less disruption to overall site area

•	 flexibility in how existing apparatus bay is used - storage for smaller vehicles and trailers 

or administrative/quarter uses

cons

•	 substantial structural upgrades may introduce additional complications and are unlikely 

to result in overall cost savings

•	 existing structure does not adequately accommodate modern firefighting equipment

•	 to expand existing undersized apparatus bay doors would require substantial 

structural reworking of exterior wall

•	 existing building would need to be upgraded to post disaster requirements as mandated 

in current/new building code

•	 Upgrade concrete tilt-up walls with:

•	 New panel connections

•	 Supplemental seismic reinforcement

•	 Potential new external cast-in-place concrete shear walls

•	 require foundations upgrades to support seismic loads and any new walls

•	 height of structure is inadequate to accommodate two stories and therefore building 

would need to be increased in height 

•	 additional structure required to add a second floor

•	 interior footing upgrades required

•	 substantial demolition of existing slab-on-grade to accommodate plumbing 

and additional floor modification to accommodate new exterior glazing 

•	 additional two storey expansion would be required to meet the programming needs as 

outlined in the space program

•	 replace existing wood trusses with new steel trusses

•	 add horizontal bracing at tops of walls

•	 roof replacement required

•	 existing concrete tilt-up panel walls do not meet minimum envelope code requirements 

and would need upgrading

•	 specialized detailing needed at connections of new building to old
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program layout new site option 1a 
(sheet 201)

Preliminary site options were prepared and provided 
within this report. These layouts focused on four general 
approaches:
•	 New build on existing site with full demolition of 

existing facility.
•	 New build on existing site with retention of existing 

apparatus bay (built in 1996).
•	 New build on adjacent ALR site.
•	 Newe build on adjacent ALR site with retention of 

existing apparatus bay (built 1996).  
Layouts are located in Section 7.0 of this report.

Consideration was given to retaining the existing apparatus 
bay structure due to its potential for reuse. It should be 
noted though, that there are considerable costs associate 
with the reuse and/or repurposing of the existing apparatus 
bay as meeting current code involves the upgrade of the 
structure to post-disaster levels as outlined in the BC 
Building Code 2024.

Program Layout New Site Option 1a is the preferred site 
option. This recommendation has been made through 
the process of comparison which weighed the merrits 
of each option against one another and considered 
project elements such as site access, efficiency of layout, 
disruption to fire service operations during construction, 
programatic compliance and potential cost. 

Significan features of the preferred opton, Program Layout 
New Site Ooption 1a, include the following:
 
•	 Uninterrupted operation during construction - 

existing facility remains operational while new facility 
is constructed ensuring uninterupted fire protection 
service.

•	 3 drive through tandem bays - this is the preferred 
operational model as vehicles are not required to back 
into apparatus bays. 

•	 Vehicle return from Happy Valley Road or through 
existing site - the adjacent ALR designated property 
is wide enough to accommodate returning vehicles 
and on-call staff without interrupting exiting from the 
proposed apparatus bay location .

•	 Large private training yard - the depth of the site 
provides enough space for training and other activities 
in the rear of the facility.

•	 Compact footprint – two storey admin/quarters 
would be required with the development of this ALR 
property but there is more than adequate width to 
accommodate a two-storey design.

•	 Operating training hose tower - the depth and width of 
this site, although compact, does permit the inclusion 
of a hose tower/training tower.

•	 Full depth concrete apron - aprons are recommended 
to be sized to park the largest vehicles entirely within 
the property. The depth of this site permits this 
placement of vehicles in this manner.

•	 Potential for public parking at front - there is adequate 
width to this site to allow limited parking in front of 
the building and facing Happy Valley Road without 
interfearing with firehall operation.

•	 Potential reuse of exiting apparatus bay - developting 
the adjacent ALR site would permit the reuse/
repurpose of the existing apparatus bay for district 
use without the need to upgrade to the “post disaster” 
standard required of a firehall use by the BC Building 
Code.
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JOHNSTON DAVIDSON ARCHITECTS

1.	 structural report

i.	 May 24, 2022
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INTRODUCTION 

Skyline Engineering Ltd. visited the truck bay building of the Metchosin Fire Hall located at 4440 Happy 

Valley Road in the spring of 2022, to review the existing structure and available historical documents in 

order to provide a preliminary structural review of the building and comment on its existing seismic 

capacity.  Our results were provided in our report dated May 24, 2022, and one is referred to that report 

for a more complete description of the structure and discussion on our findings. 

Since the time of our initial review, the District of Metchosin has engaged Johnston Davidson Architecture 

(JDa) to provide a program study of current and future needs for the Metchosin Fire Hall, and JDa has 

presented several options ranging from full replacement of facilities on the adjacent site, along with 

several plans that involve retaining the existing apparatus bay. In those plans, the apparatus bay is either 

retained and continues to operate as a truck bay, or is repurposed to provide two levels of administration, 

ancillary space and sleeping quarters. 

Skyline Engineering has been engaged to review the various plans and provide high level feedback on the 

structural implications of each, including a discussion on the seismic upgrade requirements of the existing 

structure. 

STRUCTURE DESCRIPTION 

The existing truck bay building is a single storey building with a training “hose tower” located in the 

southeast corner.  The roof consists of engineered wood trusses sheathed with ½” plywood roof with OSB 

sheathing along the bottom chords (the ceiling of the truck bay). 

The walls are of concrete “tilt-up” construction, with 8” wall panels approximately 17’ high.  The side walls 

do not have any openings through the walls, but the front and back walls of the truck bay have multiple 

overhead doors and convenience doors, with minimal wall sections. 

There is a wood frame mezzanine structure along the east side of the building with ancillary rooms 

supporting the truck bay operations. 
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DISCUSSION 

Our review in 2022 compared the existing structure to the British Columbia Building Code (BCBC) in effect 

at the time of our report, which was the 2018 BCBC.  The truck bay building was originally constructed in 

1996 and would have been designed to meet the requirements of the Building Code in effect at that time 

(the 1992 BC Building Code, which was based on the 1990 National Building Code of Canada).  Seismic 

design requirements have increased significantly since the time of original construction, and design forces 

for this region have increased again since our 2022 review.  The current design forces for this building are 

much higher than at the time of original design, and the building does not currently have the capacity to 

resist these current Code level design forces. 

Our previous review identified and discussed the structural elements that were seismically deficient and 

would require upgrading to meet current Code requirements for a post-disaster facility. These include the 

concrete tilt-up wall panels and the roof diaphragm and connections to the concrete walls of the building. 

Our previous review determined that design seismic forces on the building had increased by 

approximately 70% - these design forces have since increased another 40% with the 2024 BC Building 

Code, and the original design forces are now approximately 43% of current Code level design. 

The north and south elevations of the building have minimal walls available to resist seismic forces due to 

the overhead doors and other access doors that are required for the truck bay to operate and are the 

weakest portion of the main building. The roof diaphragm and connections to the concrete walls of the 

building are particularly deficient, however.  The capacity of the connections between the roof and ceiling 

to the walls is now estimated to be in the order of 10% of current Code requirements. 

Diaphragm design forces are sufficiently high that horizontal steel cross bracing is likely required to meet 

those forces.  Similarly, the concrete tilt-up walls require upgrades, which may include increased 

connections between concrete panels and supplemental seismic reinforcing of the building in the east-

west direction, possibly with new external cast-in-place concrete walls at one or both sides of the building. 

Upgrades to concrete foundations will also most likely be required. The wood roof trusses are required to 

resist higher snow loads as a designated post-disaster facility, and their existing capacity to resist these 

higher loads is doubtful. It is likely that any re-use of the building will require a new roof designed to meet 

increased snow loads as well as higher seismic forces on the diaphragm and connections. 
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The two JDa options that re-use the existing apparatus bay as part of the new complex (options 2 and 3.1) 

place new drive through apparatus bays immediately adjacent. As there will be openings for overhead 

doors required at both ends of the new building, it is unlikely that the new building will have the ability to 

accommodate additional seismic loads from the existing apparatus bay. This scenario should include a 

seismic gap between the old and new structures, and the existing building will have to be upgraded 

separately, most likely with four external concrete buttress walls along the opposite wall.  The impact of 

these new buttress walls on the overall site should be taken into account (area use and proximity to 

property lines for example). As noted, the roof structure would also need to be upgraded – most likely 

consisting of new structural steel trusses with horizontal bracing provided at the tops of the concrete 

walls. 

JDa program layout options 4, 5 and 6 include re-purposing the existing apparatus bay as a two-storey 

building to provide administration, ancillary space and sleeping quarters. In these options, new apparatus 

bays would be constructed along the west side of the existing building. It is likely that sufficient new walls 

(and supplemental foundations) may be added on the north and south elevations of the existing building 

to provide the required seismic resistance, as the existing drive through doors would be eliminated. The 

current building is not tall enough to provide two levels of occupiable space however, so the existing 

concrete tilt-up walls would require the addition of new concrete elements along the top. As noted above, 

the roof structure will require upgrades (designed for higher forces due to the additional height of the 

building and the introduction of the second floor within the space). This second floor will require all new 

structure and interior foundations and is likely to consist of structural steel beams and joists that support 

metal deck and concrete topping, with interior steel columns and the exterior concrete walls providing 

vertical support. Alternately, the second floor could be constructed from wood framing, with 

consideration given to providing a seismic gap between the new wood framing and the existing concrete 

walls. This would allow the wood framing to be designed for reduced forces, and upgrades to the existing 

concrete walls would not have to consider added seismic loads from the interior second floor. As with 

options 2 and 3.1, there should be a seismic gap provided between the new and the existing building. 

JDa has also provided program options that include building an entire new facility on the adjacent site or 

demolishing the existing buildings and constructing a new facility on the existing property. 
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SUMMARY 

The District of Metchosin is considering several options for modernizing the existing Fire Hall to meet new 

standards. In some of the options, re-using the original apparatus bay building is included in the plans.  

These options will require significant upgrades for the existing building to meet current Code level seismic 

design forces at a post-disaster level.   The various options provided by Johnston Davidson Architecture 

that include keeping the existing apparatus bay building have pros and cons associated with this choice, 

including the structural implications discussed above, as well as other non-structural implications (such as 

the need for building envelope, mechanical and electrical upgrades).  The cost for all upgrades as well as 

the impact on the existing services provided by the operating fire hall during construction need to be 

considered in conjunction with the potential benefits of retaining the existing structure in the overall 

design. 

The extent of structural upgrades to keep the existing apparatus bay as part of the redeveloped Fire Hall 

will be extensive due to the increased seismic requirements under the current 2024 BC Building Code. The 

cost of these upgrades is anticipated to be significant and could very well approach the cost of a new 

(replacement) building serving the same purpose.  We note that one JDa option includes maintaining the 

existing facility in operation while a new Fire Hall is constructed on the adjacent property. This may prove 

to be the most economical solution, in addition to providing seamless services to the community during 

construction of the new facility.  

You may wish to have a more detailed schematic seismic upgrade plan prepared with sufficient detail such 

that a qualified general contractor or a quantity surveyor could provide order-of-magnitude costs, to help 

better inform a decision on how best to proceed with the existing apparatus building, in consideration of 

the overall fire hall replacement project. 
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We trust the above information is satisfactory.  We remain available to assist with developing a schematic 

seismic upgrade plan for the truck bay building, if desired. If you have any questions or would like to 

discuss our findings in more detail, please contact the undersigned.  

Yours truly, 

Skyline Engineering Ltd. Reviewed by: 

                      
Jonathan Reiter, P.Eng., Struct.Eng., LEED AP Cord MacLean, P.Eng., LEED AP 

Principal Principal 
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