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1.0 EXECUTIVE SUMMARY

Johnston Davidson Architecture + Planning Inc. was retained by the City of Victoria to provide a needs
analysis and facility assessment study of the City of Victoria’s Fire Department Headquarters building at
1234 Yates St., Victoria, BC. Johnston Davidson retained the services of Consulting Engineers Herold
Engineering Ltd., Flow Consulting Group Inc., and RB Engineering Ltd. to assist in the building assessment
portion of the study.
The Victoria Fire Department provides the City of Victoria with fire and rescue services from three fully
staffed fire stations. The department provides the operational deployment of fire suppression crews from
each of the three facilities and from Fire Station No 1, which also provides the department with a vehicle and
equipment maintenance facility, localized dispatching, a fire prevention division, administrative offices for the
fire department and the Victoria Emergency Management Agency (VEMA), and storage space for antique
fire apparatus (Fire Department Historical Society).

1. 1 statement of purpose and study components
The stated purpose of this study is to evaluate the existing City of Victoria Fire Department Headquarters at
1234 Yates St. and the Emergency Operations Centre (EOC) at 850 Caledonia Ave. (Victoria Police
Headquarters), and to recommend options and order of magnitude costs for the future accommodation of
these functions into a facility which compares favourably with that currently in use and contemplated for in
other comparable locations.
This study is presented in three sections under the following headings:
EXISTING BUILDING FACILITY ASSESSMENT
This section provides an assessment of the existing Fire Station Headquarters building with respect to:


Condition of the existing building, its site, to determine its appropriateness for renovation and/or
addition with respect to meeting the current building standards for:
o a building that can meet the 2006 BC Building Code, or
o a building that meets the 2006 BC Building Code for post disaster conditions.



Determine the suitability of the building to meet the standards set out in the City of Victoria’s Green
Building objectives and/or achieving a minimum of a LEED Silver Certification.

PROGRAMMING AND NEEDS ANALYSIS
This section provides an assessment of the existing Fire Station Headquarters’ functioning spaces and
makes recommendations on the special needs foreseen for the present and the future by:

The development of a written outline of the functional requirements of each major user group in the
facility and to document their functions and space needs and respective relationships to each other.
This was carried out through surveys within the building and working sessions with members of the
senior staff representing each of the seven operational groups.

To develop a space program from the needs analysis and from comparative experience with
developing space needs for similar projects.
FUTURE DEVELOPMENT OPTIONS
This section provides an assessment of the existing Fire Station Headquarters space program and makes
recommendation on five possible development options for consideration.

Page 2 of 6
Victoria FS No 1 – needs analysis
& facility assessment study
1.2 methodology
The following methodology was followed to accommodate the overall objectives of this study.
ASSESSMENT OF EXISTING FACILITY
The Architects, Structural Engineers, Electrical Engineers, and Mechanical Engineers visited the site in late
January 2009 and carried out a visual inspection of the premises and catalogued the users' knowledge and
concerns for the building.
Subsequent to that field inspection, the study team further attended the site as required for each discipline to
satisfy their respective understanding of the facility. The City of Victoria provided a series of design and
construction drawings, and reports of the building and site to assist the team in their analysis of the facility.
The facility assessment section of the report is a compilation developed from on site observations and
information gathered from the drawings that were available for each phase of construction; starting with the
original construction in 1958 and many subsequent additions made over the 50 year life of the building.


A photographic inventory of the entire facility noting structural and functional deficiencies was
undertaken.



The structural assessment was carried out by the Structural Engineers to determine the capability
of the building to meet current post-disaster seismic requirements and to recommend remedial
work or reconstruction to improve the resistance to current standards. The report recommends
structural options to ensure the building’s ability to meet the 2006 version of the BC Building Code,
and the post disaster requirements of that Code.



The team reviewed the characteristics of the building’s site with regard to site circulation, training
opportunities, and future development.



Each discipline prepared a report on the existing elements of the infrastructure and outlined
proposed works for upgrades relative to serviceability and meeting current codes.



The architectural section provides commentary on the functional deficiencies, code violations and
building envelope condition, and provides a summary of all aspects of the building assessment.

NEEDS ANALYSIS
The Architects carried out a series of interviews with a committee of Fire Department officers and staff to
ascertain the functions of the existing facility, and to develop a needs analysis and building program that
would serve the Fire Department into the future.


Conducted a full space analysis of the existing building, cataloguing each area into a program
format for use in evaluating the existing spaces relative to current contemporary fire stations.



Developed a needs assessment for a fully operational fire department headquarters. This was done
by interviewing major facility stakeholders to determine the future objectives of the department and
evaluate these objectives with respect to comparative facilities. This would apply to either a
renovation or a new building.



Developed a space plan for the headquarters facility.



Evaluated the existing facility with regard to meeting the City of Victoria’s stated LEED objectives.
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1.3 executive summary
The primary function of all fire stations is the ability to provide the community with fast, efficient and
professional responses to all types of emergency situations. This requirement is primarily served by having
all apparatus and suppression crews able to respond accordingly with a minimum of disruption to speed and
efficiency. This translates firstly into the provision of unimpeded apparatus bays, dispatch facilities, and crew
quarters located so as to allow quick personnel response within the facility. Secondly, the facility needs to
meet as much of the current code requirements as possible particularly as they pertain to personnel safety
and protection. This fire station, while considerably upgraded since its original construction and the addition
of numerous building upgrades, is deficient in a number of areas.


The Victoria Fire Station No 1 is deficient in the provision of suitable apparatus storage. The
existing apparatus bays are below standards for width, height, and door sizes to a point where the
efficiency and response ability are compromised. In 2007 when a new apparatus was purchased,
custom work to modify the building was required to allow it to fit under the existing 10’ – 6” high
overhead doors and limited ceiling clearance. The structural report indicates the inadequacy of the
building to provide response from the bays in the event of a major seismic event to a point where at
the very least the apparatus would likely not be able to exit the building due to potential collapse of
the apparatus door openings.



There are numerous aspects of the building which do not meet current code, such as adequate fire
separations between living quarters, administration areas and apparatus bays and adequate exits
from the upper floor living quarters and from apparatus bays.



The seismic stability of all of this building, with the exception of two recently upgraded areas, is of
concern given that Victoria is situated in the highest earthquake zone in Canada. The
configuration of the building is such that the upper floor and roof are not connected suitably to the
exterior walls and could deform in a serious seismic event. Essentially not only does the fire station
not provide safe apparatus storage areas, the existing apparatus bays need significant bracing to
meet the current basic BC Building Code, and more so to meet the “post disaster” requirements of
the code. This places the building at risk operationally in the event of a serious seismic event.



In addition to the structural deficiencies outlined, the building is no longer large enough to provide
the fire department with suitable space to operate a proper headquarters facility that will meet with
the space requirements established in the needs analysis. The existing building of 26,700 SF is
considerably short of the space requirements identified in the needs analysis section of this report,
which outlines the need for a station including facilities for VEMA and an EOC facility of 37,406 SF
(3,475 SM). It is our finding that this is a reasonable expectation for a headquarters facility to be a
fully functioning facility and properly serve a city the size of Victoria, now and into the future.

DEVELOPMENT OPTIONS
The following five options provide order of magnitude cost considerations for the future development of a
Fire Station Headquarters for the City of Victoria.
OPTION 1 - Basic Seismic Upgrade

Renovate the building to meet the current BC Building Code for basic seismic design (not post
disaster), and to meet many of the code requirements for safety, but not to attempt to modify the
apparatus bays to be wider, higher and longer.

The building would essentially remain the same size and would not meet the needed space
increases recommended in the needs analysis.

This should be considered a solution to upgrade seismic and code issues, but would not solve the
major building deficiencies.

Seismic bracing would be provided and the interior finishes would be upgraded where seismic work
leaves the structural elements exposed.

The hose tower would be removed as would the fuelling station.

An upgraded back up data centre would be included

Total estimated cost - $4,550,000.00
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OPTION 2 - Post Disaster Seismic Upgrade

To renovate the building to meet the current BC Building Code for post disaster seismic upgrade
and to meet many of the code requirements for safety but not to attempt to modify the apparatus
bays to be wider, higher and longer.

The building would essentially remain the same size and would not meet the space increases
recommended in the needs analysis.

This should be considered a solution to upgrade seismic and code issues, but would not solve the
major building deficiencies.

Post disaster seismic bracing would be provided and the interior finishes would be upgraded where
seismic work leaves the structural elements exposed.

The hose tower would be removed as would the fuelling station.

An upgraded back up data centre would be included.

Total estimated cost - $6,630,000.00
OPTION 3 – New Station on Existing Site (keeping some existing buildings)

To develop a new station on the existing site to meet the needs analysis without facilities for the
antique fire apparatus storage nor VEMA vehicle storage.

This option would retain the portions of the existing building which have been designed to meet the
post disaster standards of the building code.

Some minor zoning relaxations to increase the allowable building footprint would be required and
the department would need to find temporary quarters for approximately 18 months.

This option would provide a fully up to date building, which would meet most of the space program,
all code requirements, and provide apparatus bays with full height, width and length.

A fully functioning training site would not be possible and alternative facilities for staff and
department parking would be required.

A below grade parking facility accessed from Johnson Street would be possible, but costly.

The entire building would meet all of the 2006 BC Building Code requirements including seismic
design to meet post disaster standards.

A back up data centre would be included.

Total estimated cost - $14,960,000.00
OPTION 4 – New Station on existing Site

To develop a new station on the existing site to meet the needs analysis without facilities for the
antique fire apparatus storage nor VEMA vehicle storage.

The entire building would meet all of the 2006 BC Building Code requirements including seismic
design to meet post disaster standards.

A zoning variance to increase the allowable building footprint would be required and the department
would need to find temporary quarters for approximately 18 months.

This option would provide a fully up to date building, which would meet most of the space program,
all code requirements, and provide apparatus bays with full height, width and length.

This scheme needs to provide underground parking, and would have limited site training area.

A back up data centre would be included.

Total estimated cost - $15,980,000.00
OPTION 5 – New Station on New Site

Examines the concept of relocating to a larger site of approximately 1.5 to 2.0 acres and allows for
all of the identified future needs to be accommodated.

As opposed to Options 3 & 4, this would accommodate all of the functions of the space program
including the storage of antique fire apparatus, VEMA vehicle storage, and a new City Data Centre
onto one site, and provide surface parking and a large onsite training ground.
A back up fully functioning City Data Centre would be included.


A fully functioning fuelling station could be included.

No additional cost for temporary accommodation would be incurred and the possibility of trading
this site for the existing site would assist in deferring costs.

Total estimated cost - $16,370,000.00

Page 5 of 6
Victoria FS No 1 – needs analysis
& facility assessment study
COMPARISON OF OPTIONS CHART
Option 1

Option 2

Option 3

Option 4

Option 5

ATTRIBUTES
1
2

Meets Space Program
Post Disaster Seismic
x
x
Design
3 Fully functioning site
4 Meets City Green
x
Objectives
5 Outdoor Training area
6 EOC
x
7 City Data Centre
8 City of Victoria IT server
x
x
x
room back up
9 VEMA Space Functions
x
10 VEMA Vehicle storage
x
x
Off site
11 Antique fire apparatus
x
x
storage (Fire Dept
Historical Society)
12 Large training
x
Room/EOC
13 Fully Operational
x
Apparatus Bays
14 Staff Parking - surface
x
x
x
15 Staff Parking –below
x
grade
16 On site fuelling station
17 Hose Drying Tower
x
18 Operation would have to
Partial for 6
Partial for 6
x
be relocated during
months
months
construction (18 mos)
x
19 Upgrade electrical
service
20 Total Cost*
$4,550,000
$6,630,000
$14,960,000
x = provided for in this option
*All estimates are exclusive of land costs, see cost breakdown in section 4.2

x

x
x

x

x
x

x

x
x
x

x
x
Off site

x
x
x

x

x

x

x

x
x

x

x
x

x
x

x

x

$15,980,000

$16,370,000

1.4 conclusions
EXISTING BUILDING FACILITY ASSESSMENT
The building is 50 years old and many of the basic services such as mechanical, electrical, and
environmental have reached the end of their expected life, do not meet post disaster requirements, and are
deficient in providing suitable up to date services for a building of this type. The existing apparatus bays are
seriously deficient in height, width, overhead door size, and length. The exterior envelope of the building,
while not showing signs of deterioration, is inefficient and causing the energy needs of the facility to fall short
of the expectations of today and certainly not close to meeting the City’s Environmental Green objectives.
The building was constructed to the building code at the time of each phase of construction and seismic
code upgrades that were introduced over the 50 year life span of the building, but the existing structure is
currently deficient in meeting the requirements of the post disaster standards of the 2006 BC Building Code.
While life safety is not at issue, the potential for partial collapse of the building will render the access and
egress from the apparatus bays a serious concern. A number of fire separation issues, exiting, and other
code deficiencies were also found to exist.
The site is confining for a fire station building of this size and type and should have a training area much
larger than the existing one to allow for all of the functions which come together in this area: Fire Department
vehicles, parking of fire apparatus from other stations waiting for maintenance, and at headquarters for
training exercises and access to the vehicle maintenance shops. Comparison of other like headquarters
facilities bears out this aspect.
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The mechanical and electrical reports show deficiencies and code violations of these systems as well as the
fact that much of the equipment and systems are reaching the end of their expected life.
PROGRAMMING AND NEEDS ANALYSIS
The accumulation of staff interviews, comparative analysis, and extensive fire station design experience has
resulted in a detailed needs analysis and space program for the future development of an up to date Fire
Department Headquarters facility for the City of Victoria. This has resulted in the proposal of a space
program of 37,406 SF (3,475 SM), approximately 36 % larger than the existing facility. It is the report’s
finding that not only will the department require more space now and into the future, but the nature and
arrangement of the spaces on a site large enough to train and operate is needed.
FUTURE DEVELOPMENT OPTIONS
This phase of the report outlines five options to consider for the future development/renovation of a
headquarters facility for Victoria.
The renovation of the existing station to accommodate the entire space program is not considered a viable
option due to the complexity of meeting the current code, upgrading the apparatus bays of the building, and
the existing programmatic deficiencies in this building.
Of the 5 options presented, Options 1 & 2 can be considered together as both represent only seismically
upgrading and improving many of the building code deficiencies, but provide little in the way of
improvements to the operational deficiencies, nor meet the requirements of the needs analysis and do not
address the major deficiencies inherent in the size and shape of the building; primarily the lack of adequate
height, width, and depth of the apparatus bays. These options do not meet the objectives of the Fire
Department.
Options 3 & 4 can also be grouped together as they both result in the provision of a building on the existing
site which retains portions of the existing building, in option 3; or totally demolishes the existing building in
option 4. As the site is small, it will not accommodate all of the space required for ground level apparatus for
the Fire Department, the vehicle service bays, the storage of antique fire apparatus and VEMA vehicle
storage. We have presented options 3 & 4 which would place a building on this site, but would not include
the storage of antique vehicles, and locates the VEMA vehicle storage at an offsite location. It is our view
that taking into account the close working relationship between the Fire Department and VEMA this would
necessitate duplication of space and loss of functional efficiencies. Options 3 & 4 differ in cost by
approximately $1M due to the retention of the existing portions of the building.
Option 5 looks at the development of a new site with a suitable size, access and topography to be
considered for a future Fire Department Headquarters facility. A site of 1.5 to 2.0 acres would be ideal to
accommodate all of the future program needs as outlined in the space program and needs analysis. The
costing of this option addresses the costs to build a new building of 37,400 SF including a full training yard
and surface parking, and a new City Data Centre in a post disaster designed building. This option would
meet all of the objectives of the Fire Department.
While a stand alone site would serve the department in many ways, it is also possible to combine a facility
such as this with other compatible uses such as community uses, residential, and or office with some
commercial space depending on the location. This type of development would assist in the financing of the
building and open the door to possible partnership type arrangements. Combined uses with fire stations and
other mixed use functions have been developed in other communities with considerable success both
functionally and financially.
SUSTAINABLE DESIGN
Reaching the City’s goals for buildings to meet or exceed a LEED Silver standard for sustainable design will
be achievable for the project developed under the guidelines for Options 3, 4 & 5, and a LEED Gold
standard would be possible. These goals would be more difficult to achieve if the existing building were
partially renovated as described in Options 1 & 2; however, not impossible.
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2.0 existing building facility assessment

architectural consultant report
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2.0 EXISTING BUILDING FACILITY ASSESSMENT

2.1 general
The existing Fire Station Administration building is located at 1234 Yates St. in a building of 26,706 square
feet on a site of 53,000 square feet located between Johnson and Yates Street at Camosun Street. The site
slopes from Yates down to Johnson, but has been terraced adjacent to Johnson to create an essentially flat
site fronting onto Yates. A parking area on the west side is used for staff and visitor parking. The north side
of the site contains a paved secure area used for training, fuelling, and fire department small vehicle parking
for the fire prevention department and others.
The apparatus enter and exit onto a concrete apron fronting onto Yates Street, which is a one way major
street running west. This requires emergency personnel to enter against traffic flow patterns when
responding to calls to locations east, south and north of the fire station. Traffic is controlled manually from
the Alarm Room located within the building. Traffic controls are intricate and often complex as described in
the Review of Station Facilities 2007 report prepared by City staff.
The major portion of the building was constructed in 1958 to meet the building codes of that period. Since
that time, smaller additions were added: a small office section in 1979, an emergency operations wing in
1990, a ladder truck bay in 1991, an administration wing addition in 1996, and a kitchen and washroom
renovation to existing space in 1999. Some seismic upgrading was done at various times over the 50 year
life of this building and the structural report deals with these more directly. The building’s structure can best
be described as a hybrid building mostly 2 storey with the original exterior walls constructed of load bearing
concrete block and concrete. The main floors are slab on grade, as no basement exists, and the second
floor and roofs are unprotected steel, wood decking, and plywood. The building is not sprinklered. The
exterior walls are mostly protected by a minimum of insulation on the inner face, a painted exterior face, and
no rain-screen construction was evident.
Assessment of the existing building is based on the following general topics:


Architectural: current conformance to BC Building Code (BCBC) 2006 including fire separations
and handicapped access, site, building envelope, environmental, and building program.



*Structural: conformance to current BC Building Code (BCBC) 2006 seismic post disaster
standards.



*Mechanical: a primary look at the current mechanical systems – service, plumbing fixtures, HVAC
systems, fire protection, and seismic anchoring of equipment.



*Electrical: a primary look at the current electrical systems – service, lighting, and power/data.



This report is based on a visual investigation, references to Client provided drawings and reports,
field measures and reasonable assumptions with no invasive measures taken to expose the
building envelope, structure, mechanical systems, electrical systems, nor foundations.



No geotechnical investigations were performed and no information was available for review.



Excerpts from an Asbestos-Containing Building Material Locations report for the building prepared
by North West Environmental Group Ltd.



This report is provided expressly for the sole use of the City of Victoria and should not be
distributed to a third party without the City’s express permission.

*See the consultant reports for a more detailed analysis and commentary about the structure,
mechanical, and electrical services.
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2.2 site
An area summary indicates that overall the building area is approximately 26,700 SF (2,480 SM) and sits
with a building foot print of 16,600 SF (1,542 SM) on a site approximately 1.22 acres (53,000 SF or 4,924
SM).
Current site coverage is at 31.3% with the allowable site coverage being at 40%. The fire station has
vehicle access on the south side, directly onto Yates Street (1 way westbound) and from the east end of the
training yard on to Camosun Street which leads north to Johnson Street (1 way eastbound). There is no
vehicle access directly from Johnson Street as the grade change is too severe.
The fire station has no significant training yard as most of it is used for parking and access to the
maintenance bays. A fuelling station with an underground tank is located in the northwest corner, a fire
hydrant at the north east corner, and a parking area for 28 vehicles is located on the western side of the site
accessed from Yates Street. There is drive-thru access for two of the six bays, but this is constrained by
reduced area in the training area, resulting in all apparatus having to back in off of Yates Street. There is 36
feet (12m) deep concrete apron which runs the width of the existing bays along Yates Street.
As the only access to a street is onto Yates a one-way street going west, this is a major concern as there is
only one route out for response vehicles. If Yates is blocked for construction or motor vehicle accidents, the
response vehicles can be locked in or forced to proceed east against the approved flow of traffic.
The site slopes consistently down from south to north leaving a grade change of approximately 5 feet (1.5m)
along the Johnson Street border. The site slope creates a problem for the training yard as the slope
exceeds a grade suitable for that of a proper training area.
See aerial and site photographs within the appendix to supplement this information.

2.3 code issues
It should be noted that the current building does not comply in a number of areas with the Code
requirements as outlined in the British Columbia Building Code (BCBC) 2006. Although it is not a
requirement to upgrade older buildings to meet all of the current code standards, one of the goals for this
study is to indicate this building’s deficiencies in relation to the current Code. However, a building which
would address these code violations would greatly increase the life safety of the occupants and is necessary
structurally to ensure adequate response by the fire department in a seismic event. The following are
examples of non compliant code issues.


The construction of the building under section 3.2.2.76 (Building Size and Construction Relative to
Occupancy) of the BCBC 2006 would allow the building to be constructed of combustible
construction, not be sprinklered but to have floors, roofs, bearing walls and columns to have a
minimum fire rating of 45 minutes.
The building as it stands does not meet the basic requirements for floors, roofs and
bearing members to be rated at 45 minutes.



The BC Building Code requires that the Apparatus Bays be separated from the remainder of the
building by a 1.5 hour fire separation. This needs to occur at all vertical and horizontal surfaces
between the apparatus bays and the remainder of the station.
The existing conditions both horizontally (surrounding separation walls) and vertically
(upper floor construction) above the apparatus bays do not meet this requirement. The
structure of the upper floor is a combination of unprotected steel, joists, beams, columns
wood decking and plywood, which do not meet the intent of the code. The roof is
constructed of similar elements. Where separating walls are constructed of block,
concrete, or wood stud the duct and pipe penetrations are not fire-stopped to ensure
proper protection to adjacent occupied spaces. Wood stud separating walls do not also
meet the 1.5 hour fire separation rating.
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The BC Building Code requires that all stairs need to be surrounded with an enclosure assembly
with a fire resistance rating of a minimum of 1 hour, including doors, and to lead directly to the
exterior.
With the exception of the exit stair in the south-east corner of the 1996 addition, the exit
stairs are deficient in meeting these basic requirements. In addition, many of the doors
leading to exits and exit doors do not swing in the direction of travel, and on the upper
level, the path of travel is through occupied spaces. The central stair leading from the
upper level crew quarters opens into the apparatus bays on the main floor. It should lead
directly to the exterior. In addition, that stair is located within the upper level so as to
create an infraction of the ‘dead end’ ruling within the code.
The station does not meet the exiting requirements as outlined by the BCBC 2006 mainly
for number of exits, particularly from the apparatus floor. There needs to be more exits
from a space this large, as only one door exists which swings against the direction of
travel.



The accessibility requirements for the handicapped within the code are an issue for this building.
While it can be argued that the suppression crews are all able bodied, and that accessibility for the
areas dedicated to that use is not at issue, this building houses a considerable amount of work
space for which accessibility for persons with disabilities would be required by the BC Building
Code. This is particularly true with regard to the upper floor of the Administration area.
The main floor, while accessible through the main entry doors, has no handicapped
washroom.



The Code requires that all buildings of this category have all mechanical and electrical equipment
seismically anchored and restrained.
Most of the mechanical and electrical equipment and fixtures are not seismically
restrained.



The BCBC 2006 requires that fire stations be designed to meet “Post-Disaster” standards, which
means that the seismic requirements need to be designed to meet 1.5 times the normal forces as
outlined in the BCBC.
Most of the building has been structurally upgraded to meet the 1992 BC Building Code,
as part of additions, and independent structural upgrades; however, as pointed out in the
structural report, the building does not meet the “post disaster” requirements of the current
2006 version of the BC Building Code. This suggests that in most cases life safety is not
at risk, but there is concern that after a major seismic event, the apparatus bays in
particular could be rendered inoperable and vehicles may not be able to exit the facility
due to collapse of the limited structure enclosing the major overhead doors. The floor
above the apparatus is also at risk of deformation. The existing hose tower and chimney
are in danger of collapsing in a seismic event, as are the radio antennae which are
supported on the wood roof.

2.4 interior condition and finishes
Environmentally, because of the age, most of the original envelope of this building does not meet current
standards for energy efficiency due to the construction of the building envelope and mechanical/electrical
equipment. Finishes in the original section of the building are near the end of their expected life and would
need significant upgrading if this building were to be modernized and brought up to code.
The building does not meet current water use reduction goals nor does it provide the occupants with healthy
indoor environmental air quality.
While not a code violation, the facility does not have suitable separate facilities for female members of the
suppression crews, or for female officers. Separate dorms, lockers, washrooms and showers should be
provided in a fire department headquarters.
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2.5 hazardous materials
A hazardous materials building assessment was carried out by the Northwest Environmental Group Ltd.
which identified the existence of some asbestos laden materials in the building. These materials are
primarily in ceilings, in some drywall and drywall fillers, and other materials. Some of the asbestos material
had been removed while renovations were done, leaving a quantity of asbestos materials in place. In most
cases, these materials are not considered a high risk and would only be removed if further renovations were
undertaken or the building demolished. Northwest has provided a cost to have these materials removed
from the project should the building become slated for demolition, and a cost for partial removal for
renovation projects.

2.6 exterior condition & building envelope
Most of the building envelope systems are currently performing well, but are nearing the end of their service
life. The exterior walls are mainly painted masonry or concrete with single glazing in the original building
and with windows in relatively good condition in the newer portions of the building. The roofs are two-ply
torched on membranes over rigid insulation of an unknown thickness which are in moderate condition. The
apparatus doors in the original building are single glazed with little insulating value and are smaller than the
recommended size of 14 feet wide x 14 feet high. Commentary on the functional aspects of these doors is
covered elsewhere in this report. The existing hose tower (see structural report) is constructed mainly of
plywood cladding, which has deteriorated to the point whereby the tower is of little use for hose drying or
training and is considered by the structural report to be in danger of coming down in a seismic event.

See the following reports for evaluations of the structural, mechanical and electrical systems.
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VICTORIA FIRE STATION #1
1234 YATES STREET, VICTORIA, BC
STRUCTURAL FACILITY ASSESSMENT STUDY OF EXISTING BUILDING
SEPTEMBER 28, 2009

EXECUTIVE SUMMARY
This report is prepared as a structural audit only and no detailed structural analysis has been
undertaken. The following chart is a risk assessment based on observations made during
several walk-through evaluations. The evaluation is made using the post-disaster requirements
of the 2006 British Columbia Building Code, meaning that the structure should remain in
operable condition after a major seismic event.
The evaluation procedures are consistent with the quick check method described in the NRC
Guidelines for Seismic Evaluation of Existing Buildings.
Victoria Fire Station #1 is rated at a “low to moderate risk” for a Code Level1 seismic event
which is distinct from and does not meet the strict requirements of Post-Disaster2. This complex
received a major seismic upgrade3 between 1995 and 1998 and met the requirements for
seismic upgrades of existing buildings according to the 1992 BC Building Code. The complex is
generally considered to be life-safe; however, changes have been made to the philosophical
design approach to post-disaster buildings between the 1992 and the 2006 BC Building Code.
These changes affect the performance of this structure from a ductility perspective rather than a
strength perspective. This means the failure mode4 is likely to be more brittle in nature, resulting
in a short length of time during a code-level quake to produce major structure damage and for
people to vacate the building safely.

Building Area Description

Risk of failure during a major seismic event for
post-disaster operations

1958 Main Apparatus Bays

Low to Moderate – Life-safe – risk of moderate
damage but does not meet post disaster
requirements

1958 – 1998 Administration Area

Low – Life-safe – low risk of damage

Dispatch Area

Low to Moderate Risk – life-safe with some
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deformation of floor and roof diaphragms causing
possible loss of communication antennae, does
not meet post disaster requirements

Lower Truck Service Area

Low for the structural aspects of the service area,
but high risk of falling hose tower

1979 Chief’s Office

Low – Life-safe – some damage expected

1990 V.E.M.A. Branch/Aux
Communications Centre

Low to Moderate – Life-safe – low to moderate
damage expected in masonry walls (out-ofplane) due to steel moment frame drifts which
may impede use of the building immediately after
a major seismic event

1991 Ladder Truck Bay

Low – life-safe – meets post-disaster strength
requirements – minimal damage expected

High Rise Tower

High – risk of collapse of brick chimney –
collapse likely to cause damage to other areas
and impeding means of egress

Antennae

Moderate – roof diaphragm deformation
increases risk of loss of communications

OBSERVATIONS
Central Apparatus
The central apparatus bay area was constructed in 1958 to meet the building standards of the
day. The two storey structure is constructed of masonry walls and structural steel framing
supporting open-web steel joists and a T&G timber deck + plywood floor and a similar roof
system. Although the roof diaphragm was upgraded with plywood in 1995, the floor and roof
diaphragms of the central apparatus bay portion are subject to deformation due to lateral
seismic loads. This means that these diaphragms are considered semi-rigid and will undergo
some deformation during a major seismic event. This is due to the demand on the roof and floor
diaphragms which must transfer in-plane seismic loads over long distances to the Seismic
Force Resisting Systems (SFRS) elements, then to the ground. However, the main SFRS
system has been upgraded to meet the requirements of the 1992 BC Building Code with
renovations in 1995, 1996 and 1998.

3701 Shenton Road
Nanaimo, BC V9T 2H1
Ph: 250-751-8558 Fax: 250-751-8559

Victoria Fire Station #1
1234 Yates Street, Victoria, BC
Structural Facility Assessment Study of Existing Building
Project No. 1231-017

Page 3

September 28, 2009

The 1995 seismic upgrade called for a structural moment frame to be placed midway along the
original apparatus bay to mitigate the effects of large seismic drift, especially for the overhead
doors. However, this frame was not installed and it is believed that the newer 1996
administration building was designed to provide lateral support in the plane of the overhead
doors.
In consideration of the above, the apparatus bay structure in the east-west direction is laterally
supported by “book-ends” between the 1996 stair tower and the 1991/95 west apparatus bay.
Seismic shear walls provide lateral support in the north-south direction that is deemed to meet
the strength requirements of today’s Building Code. However, due to the long distance of the
diaphragms in the east-west direction, the apparatus bay portion of the building is rated at
approximately 90% of the strength requirements and 80% of the ductility requirements of the
2006 BC Building Code for post-disaster buildings.
The overhead doors have been replaced and modified over the years. The newer doors are
designed to be crashed through by the trucks should the doors fail to open. However, the
headroom above the doors is very tight and any deformation of the door frame may prevent a
clean exit of the trucks.
Dispatch Area
In addition to the apparatus function, the dispatch area is also located in this portion of the
structure and is at low to moderate risk during a significant seismic event. This area does not
meet post disaster requirements of the current B.C. Building Code.
Administration Area
The two storey administration centre was not included in the 1995 seismic upgrades, but
received a major addition to the southeast including the southeast stair in 1996. It is
constructed of reinforced concrete walls and steel beams with steel deck for the second floor
and roof. The structure is laterally supported by shear walls in both the north-south and eastwest directions. This portion of the complex is deemed to meet the strength requirements of the
current Code and is at low risk of damage during a major seismic event.
Lower Truck Service Bays
The lower truck service bays are approximately one-half storey below the main apparatus floor.
The back and east side walls of this area serve as earth retaining walls which are subject to
large loads from ground motions against the underground wall surfaces. These walls received
reinforcing, rock anchoring and seismic retro-fit in the 1995-1998 upgrades. The service bay
area is rated at low risk during a major seismic event. However, due to the proximity of this area
to the hose tower, the area is rated at a high risk to suffer damage due to the collapse of the
hose tower.

3701 Shenton Road
Nanaimo, BC V9T 2H1
Ph: 250-751-8558 Fax: 250-751-8559

Victoria Fire Station #1
1234 Yates Street, Victoria, BC
Structural Facility Assessment Study of Existing Building
Project No. 1231-017

Page 4

September 28, 2009

Chief’s Office
The chief’s office is a masonry structure built in 1979, likely to the requirements of the 1975
National Building Code of Canada. This portion of the building is deemed life-safe but is at
moderate risk of being unserviceable after a major seismic event. This structure is rated at 80%
of the current 2006 BC Building Code for post-disaster buildings.
V.E.M.A. Branch/Aux Communications. Centre
This portion of the complex is a two-storey masonry and steel structure built in 1990 and located
to the northeast of the complex. This structure has lateral load resistance in all directions. The
structure consists of masonry walls on three sides with a structural steel moment frame on the
north elevation. This structure is of modern design but may be deficient in ductile detailing to
meet strict post-disaster requirements. Steel moment frames exhibit considerable lateral
deflection during major seismic events which will likely cause damage to the adjacent masonry
walls, although collapse is not likely. It is not known if the foundation construction and
connections meet the over-strength criteria to ensure ductile performance to the standards of
today’s Code. There does not appear to be any seismic isolation between this structure and the
administration building, where some load transfer may occur during a major seismic event in the
north-south direction. However, this portion of the complex is rated at a low risk.
Ladder Truck Apparatus Bay
This single storey structure was built in 1991 and is located to the west of the central complex.
The structure is constructed of reinforced masonry walls in the north-south direction and
reinforced concrete moment frames in the east-west direction over the overhead doors. This
structure meets the post-disaster requirements of the 1992 BC Building Code. This building has
lateral load resistance in all directions and is considered to meet the strength requirements of
today’s post-disaster Code requirements. The moment frames extend to the roof level of the
central complex and provide support for loads from the main apparatus building in the east-west
direction. This area is considered to meet all strength requirements and is low risk.
High Rise Hose Drying Tower
The six storey tower is a wood frame structure with an unreinforced brick chimney rising from
the base to the roof. The chimney is constructed of unreinforced brick and is connected to the
wood frame walls. The structure has only a partial diaphragm floor at each level and supports a
structural steel stair and balcony arrangement from the second level to the six storey level. This
structure is rated at 20% of the 2006 BC Building Code requirement for post-disaster structures
and is at high risk of falling onto the main apparatus building complex during a major seismic
event. The drawings of the 1995-1998 seismic upgrade called for demolition and a complete
rebuild of this tower and total removal of the chimney. This work was not completed.
Communications Antennae
There are two antennas which are guyed to the centre apparatus complex with plate connectors
to the roof and walls. These guy wires remain tight only when the in-plane diaphragm action of
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the roof remains intact during a seismic event. During large ground motions, the roof and
second floor diaphragms provide stability to the structure through connections to the walls. If
there is deformation of the roof diaphragm, damage to the anchorage system could result.
Some of the guy connections are doubled onto a single connection point which reduces the
redundancy should deformation cause connection failure.
The communications antennae are considered at moderate risk during a Code level seismic
event.

COMMENTARY
Structures built during the early part of the 1990’s generally were not detailed to meet the strict
ductility connection criteria for post-disaster performance of today’s BC Building Code,
especially where the roof connects to the wall elements. The building is considered vulnerable
to deformation of the main apparatus bay, especially in the east-west direction. The distance
from the 1991 apparatus bay addition to the administration area addition of 1998 is
approximately 36 metres (118 feet) where deformation of the second floor and roof diaphragms
is expected to occur during a major seismic event. This deformation will be in addition to the
expected drift of about 2% of the height (120 mm). The seismic demand of these diaphragms
may cause rupture of the diaphragm and loss of continuous support to the antennae above. The
diaphragms were upgraded with plywood according to the 1995 seismic upgrade, but at that
time an intermediate moment frame was to be built in the east-west direction along the Yates
Street side directly in front of the dispatch area. This frame would have reduced the span of the
diaphragms above.
In summary, this building is generally considered at relatively low risk to major structural
damage during a major seismic event; however, it is not rated at the post-disaster level that
meets the strict criteria of the current BC Building Code.

SEISMIC UPGRADING OF EXISTING STRUCTURE
This section is a follow up to the Facilities Audit of March 3, 2009. The original audit was
prepared as a structural review only and no detailed structural analysis had been undertaken.
The report identified certain areas that were a low occupant life safety risk, which included the
main apparatus bays, administrative area, dispatch area, chief’s office and 1991 ladder truck
bay. Some areas within the building are at moderate to high risk including lower truck service
area, V.E.M.A. Branch/Aux communication centre, high rise tower, and antennae. However,
during a major seismic event, the fire station building as a whole will not be serviceable. i.e.
Although the risk to occupants is considered low to moderate, displacements may be such as to
render the building unable to perform effectively as a fire station.
Since receipt of the Building Audit two questions relating to the structural serviceability have
been raised as follows:
1. What work is required to the existing structure to upgrade to meet the current BC
Building Code, not to post disaster standards?
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2. What work is required to the existing building to upgrade to meet current BC Building
Code for post disaster standards?
We have listed the work that is required and have attempted to provide costs for it. Note that we
are not cost consultants and have provided order of magnitude figures based on our recent
experience of seismic upgrade projects. If more accurate costing is required then it is
recommended that some schematic design be performed for the purposes of estimating by a
cost consultant.
Upgrade to Improved Seismic Performance (Not Post-Disaster)
The building as it is presently is rated as a low risk to occupant life safety during a strong
seismic event in most areas. An upgrade to meet the strict requirements of the current B.C.
Building Code is difficult to quantify without an in-depth analysis and may prove impractical
where foundations are concerned and where building areas of differing structural movement are
connected. However, the following is a list of those things that could be done to improve the
seismic performance but not necessarily meet structural code requirements.








1958 Main Apparatus Bays: install Seismic Force Resisting frame (SFRS) at mid way
along the Yates Street building face as detailed in the 1995 seismic upgrade drawings.
Upgrade floor and roof diaphragms and provide diaphragm connections to new frame.
Cost approximately $0.5 M.
Provide framing to limit deformation of beams over main apparatus doors during a
moderate seismic event. Cost approximately $0.1 M.
Upgrade masonry walls in Chief’s office area with reinforcing and improve diaphragm
connections to walls. Cost approximately $0.1 M.
Upgrade V.E.M.A. Branch/Aux communications centre with framing to limit drift so that
doors remain operational during a moderate seismic event. Cost approximately $0.15 M.
Remove high rise hose drying tower. Cost approximately $0.05 M.
Improve connections of antennae. Cost approximately $0.1 M.

Total estimated budget for structural portion $1.0 M to $1.2 M.

Upgrade to Extend Building Performance During Strong Ground Motions, Structural Only
Again, this structure is a collection of building components built over a 40 year period that are
interconnected. Upgrading to meet post-disaster standards of the current B.C. Building Code
may prove impractical without demolishing major portions or perhaps all of the 1958 structure.
However, an upgrade to meet certain important current B.C. Building Code requirements could
be undertaken that improve the building performance toward extending the time to collapse
during strong seismic ground motion events.


1958 Main Apparatus Bays: install complete new Seismic Force Resisting System.
There are several structural alternatives. The first alternative is to provide shear walls or
heavy brace frames to meet post disaster standards without taking away any of the
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existing bays. The second alternative would be to provide a single structural shear
element by closing off an apparatus bay. The structural only cost would be estimated at
$1.2 M to $2.0 M.
Upgrade masonry walls in Chief’s office area with reinforcing and upgrade diaphragm
connections to walls. Cost approximately $.1 M.
Upgrade V.E.M.A. Branch/Aux communications centre with framing to limit drift so that
doors remain operational during a moderate seismic event. Cost approximately $0.1 M.
Remove high rise hose drying tower. Cost approximately $0.075 M.
Improve connections of antennae. Cost approximately $0.1 M.

Total estimated budget for structural portion $1.5 M to $3.0 M.

RECOMMENDATIONS
As was previously stated, there has been no recent structural engineering analysis to the
standards of the latest B.C. Building Code. The current code requires a dynamic analysis to
determine the basic structural performance of the existing building during a strong “code-level”
seismic event. Therefore, due to the complex nature of this structure and the many variable
options to meet either “life-safe” standards or “post disaster” standards, the following is
recommended:
 A structural dynamic analysis be undertaken for the existing building (cost
approximately $7,500)
 Several structural upgrade options be considered at a preliminary design level suitable
for estimating purposes (cost approximately $9,000)
 A cost analysis be performed for each option

FOOTNOTES
1.

Code Level Event: Seismic load criteria conforming to the British Columbia Building
Code 2006 is based on strong ground shaking having a probability of exceedance of 2%
in 50 years at a median confidence level. For new buildings designed for post-disaster,
the Importance Factor for Earthquakes is IE = 1.5 for Ultimate Limit States design
criteria. The 2006 BC Building Code is largely based on the 2005 National Building
Code. This code differs from the 1990/92 Codes in the following way according to
Commentary J of the Users Guide – NBC 2005 Structural Commentaries (Part 4 of
Division B):
NBC Edition

Nature of Hazard Information (Seismic)

1990 and 1995 (1992 BC Building
Code)

Seven (0 to 6) acceleration and velocity
related zones with boundaries based on
10% probability of exceedance in 50 years
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Site-specific acceleration ordinates
determined at 2% probability of
exceedance in 50 years

2.

Post-Disaster: Buildings designed as post-disaster are to remain operational during and
after a Code level seismic event. This means that the structural elements perform in a
manner that avoids collapse even during strong ground motions that cause large
deformations. The probability of collapse is greatly reduced in proportion to the level of
ductility. The more ductile the structural elements exhibit, the more seismic energy that
can be dissipated.

3.

Major seismic upgrade: The Victoria Fire Station received seismic design attention in
1990 and 1991 with two new additions. In 1995 and 1996, seismic upgrading was
detailed for the building, although not all of the details were constructed. All work
specified in the 1995 and 1996 upgrades were in conformance with the 1992 BC
Building Code for post-disaster buildings.

4.

Failure Mode: The failure mode for post-disaster structures must be ductile according to
the 2006 BC Building Code. This means that should ground motions exceed the design
motions; the structure will continue to dissipate seismic energy, lessening the likelihood
of sudden structural collapse.
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INTRODUCTION
Flow Consulting Group Inc. was retained by Johnston Davidson Architecture +
Planning Inc. as part of a team to provide a Facility Mechanical Condition Audit
Report for the Victoria Fire Station No.1.
The construction and renovation of this facility was carried out in various phases.
The original building was constructed in 1958 which consisted apparatus bays on
main floor and offices, meeting spaces, kitchen and storage spaces located
above.
Subsequent additions and modifications have been made with the last renovation
being made in 1999. Mechanical systems were expanded to serve these areas.
This report is based on visual inspection of the facility. No tests of equipment
were carried out.

2

BACKGROUND
The original building was constructed in 1958. The mechanical systems for this
building consist of the following:












2.1

heating water boiler (recently replaced)
heating water distribution system
carbon monoxide exhaust systems for the fire trucks
commercial kitchen exhaust system with automatic fire suppression system
plumbing systems
sanitary and storm sewer mains to City mains
domestic water from City water main
domestic water heaters
back up power
fuel storage and dispensing system
compressed air system to charge the breathing apparatus for the fire trucks

HEATING SYSTEMS
.1

Heating systems consist of gas-fired boiler (see Photo 1). This boiler has
been installed in August 2003. Boiler is Laars Model
PNCV075ONACKIBXX with 750 MBH input and 630 MBH output.

.2

Heating to the apparatus bays is supplied by hot water unit heaters (see
Photo 2). Heating to the office areas, meeting areas, kitchen and
stairwell is supplied by perimeter hot water baseboard heaters (see Photo
3). Some of the areas are provided with electrical heat.

Victoria Fire Station No.1
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2.2

2.3

2.4
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VENTILATION SYSTEMS
.1

Ventilation system consist of mainly natural ventilation with operable
windows. Mechanical ventilation is provided for the main floor offices,
second floor training room, and the kitchen and dining area (see Photo 4).

.2

Roof mounted exhaust fan is provided for the large commercial kitchen
exhaust hood for the cooking range (see Photo 5). There is no means of
carbon monoxide or general exhaust for the service bays.

.3

Various bathrooms are provided with individual small ceiling mounted
fans and ducted to outdoor (see Photo 6).

.4

Apparatus bays are exhausted by Nederman exhaust system with Magna
Rail hose bracket. These systems are connected to various exhaust fans
which exhaust the air through side wall louvers and through vertical
exhaust duct on roof (see Photo 7 and 8).

COOLING SYSTEMS
.1

Cooling for the occupied areas is provided only for the main
administration areas through the ventilation system.

.2

Cooling for the server room is provided by a roof mounted packaged unit
(see Photo 9).

.3

Cooling for the dispatch room is provided by a domestic water cooled air
conditioning unit located in the apparatus bay (see Photo 10).

PLUMBING SYSTEMS
.1

Plumbing systems consist of the following:


Serviced by a two inch water main from the City main. This main
service is located in the apparatus bay area.



Sewer main and storm main. Sizes are undetermined.



Trench drains are provided in some of the apparatus bay entrances.
Floor drains are located in some of the other areas.



The domestic water heaters are located in various parts of the
building. Two are located in the utility room in apparatus bay and are
electric model Johnwood JW80SDE145 with 4.5 kWatt of heating.
One gas fired domestic water heater is located on 2nd floor washroom
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211A utility room. This heater is a residential type model Johnwood
Model JW752-HNC-02 with 75 MHB gas input.

.2

2.5



Roof drainage consists of roof drains piped and drained to storm
main.



All plumbing fixtures are connected to sanitary sewer piping and vent
that tie into the city main. Sanitary sewer piping consists of cast iron
piping with bell and spigot joints.

Some of the bathroom fixtures may be of building vintage. The kitchen
has a double sink. Flush type water closets are utilized (see Photo 11).

COMPRESSED AIR SYSTEMS
There are two compressed air systems. One is used to charge the breathing
apparatus for the suppression crews; this system seems to be in good working
condition and may be able to be reused should a new fire station be constructed.
The other compressor is used to charge the “on board” vehicle compressor
system to the fire trucks and for the shop tools. This system is also in good
working condition. This compressor can be replaced with a new duplex
compressor should a new fire station be built.

3

OBSERVATIONS
.1

The mechanical systems for the building at present will not be able to
support a post disaster operation. Post disaster operation require as a
minimum seismic restrain which is lacking. Back-up heating should be
provided by means of dual fuel boilers which are not provided. Ventilation
can be provided by operable windows. Water supply and sanitary
drainage may also be lost in a post disaster situation. Consideration
should be given to these items. Cooling for the dispatch room should be
an air cooled unit. All critical equipment should be on back-up power.

.2

Gas fired heating water boiler even though relatively new but is not in
good condition and we understand require frequent repairs. There is no
back-up for this boiler and no alternate fuel. With the loss of natural gas
in a seismic occurrence, there will be no fuel available for heating.

.3

Hot water heating distribution may be lacking in some areas as some of
the rooms had electric heaters to compensate for the heating.

.4

Ventilation system in general needs upgrading. There is in general
inadequate make up air supply to compensate for exhaust systems. The
make up air systems should also be interlocked with exhaust fans to
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ensure proper air balance and maintain the desired building
pressurization.
.5

Part of the apparatus bay is being utilized for gymnasium (see Photo 8).
Apparatus bays have inadequate ventilation air supply and cooler air
temperatures are desired and recommended for this application. There is
no cooling in this area.

.6

Cooling is provided only to some parts of the building. There is no
cooling or mechanical ventilation provided for the dormitory.

.7

Domestic water is utilized for the cooling unit for dispatch room. Loss of
city water from the city will result in loss of cooling. This water is drained
to sewer and is wasteful. This unit should be replaced with an air cooled
unit. There is no cooling for the “gymnasium area” in the apparatus bay.

.8

The fuel storage tanks were not inspected as these are located
underground. These tanks should be dual wall with monitored leak
detection system. Leakage of tank may result in costly environmental
clean up.

.9

The plumbing domestic water piping may be undersized to meet current
plumbing by laws. This under sizing may result in leakage of copper
pipes. Consideration should be given to replace this piping.

.10

Domestic hot water in apparatus bay has long distribution piping and
should be provided with a recirculation pump to reduce hot water delivery
time and to reduce water wastage.

.11

The fire separation integrity between the floors needs to be maintained by
proper fire stopping of all pipes.

.12

Parts of the Nederman exhaust system may be able to be reutilized
should a new fire station be built.

.13

The compressed air system for the breathing apparatus may be able to
be reutilized should a new fire station be built (see Photo 7).

.14

There is no means of adequate fire fighting equipment, such as fire
sprinklers or water fire hose cabinets, with the exception of the kitchen
range hood (see Photo 8).

.15

For a major fire station, consideration should be given for a direct digital
control system. This will enable energy efficient operation of equipment
and will also enable monitoring of equipment with alarm capability for
failure.
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BUDGET COSTS
1. Replace heating water boiler with 2 boilers

$36,000.00

2. Modify hot water heating distribution

$18,000.00

3. Upgrade ventilation systems

$75,000.00

4. Add cooling for the gym space

$30,000.00

5. Add cooling in the dormitory areas

$35,000.00

6. Replace dispatch room cooling with air cooled cooling system

$36,000.00

7. Remove fuel storage tank (assuming no environmental
damage)

$25,000.00

8. Replace domestic water piping

$45,000.00

9. Provide domestic water recirculation system in the apparatus
bay area

$9,500.00

10. Fire separation fire stopping (budget)

$8,000.00

11. Upgrade direct digital control system

$25,000.00

TOTAL

5
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$342,500.00

CONCLUSION
Critical pieces of equipment and systems, such as heating water boiler, do not
comply with post disaster requirements. Code infractions for plumbing systems
need to be addressed and may require extensive re-piping.
There is no mechanical cooling available in areas such as dormitory and the
“gymnasium area”.
Ventilation systems need to be upgraded to meet comfort and ASHRAE
requirements, and to prevent migration of vehicle fumes to the occupied areas.
Fire separation between different areas need to be maintained by the use of
proper materials and adequate fire stopping. Should this fire station be
demolished, equipment that can be salvaged is minimal.
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OVERVIEW
The facility is a fire station that was originally built in 1958 and is located at 1234 Yates
Street, Victoria, BC.
The fire station is a two storey building consisting of truck bays for 15 vehicles, two
service bays, an exercise area, offices, day room, television room, dormitories, cooking
facilities, washrooms and service rooms.
RB Engineering Ltd has been retained to audit the existing systems and report on their
condition and how they relate to the current British Columbia Building Code (BCBC) and
the Canadian Electrical Code (CEC).
The systems to be reviewed are the generator, electrical distribution, communications
systems, fire alarm system and lighting.
This report is based on a site visit and meeting (January 8, 2009) with Johnston Davidson
Architecture.

2.0

GENERATOR
A new room was added when the generator was upgraded in 1998. In the room is a 30
amp branch circuit panel, a unit heater, lighting and the generator with built-in fuel tank.
The generator is an Onan 100/67 kW/kVA, 120/208 volt, three phase diesel fired engine
with a capacity of 186 amps.
Transfer to generator power is done via an Onan OT800 automatic transfer switch. This
switch does not have a manual bypass switch as required for residential occupancy by
CSA C282-05 Standard for Emergency Electrical Power Supply for Buildings.

3.0

ELECTRICAL DISTRIBUTION
The building is serviced from BC Hydro via an underground duct system to the electrical
room from a pole located on Yates Street. This pole supports three 50 kVA pole mounted
transformers. The service size is 800 amps, 120/208 volts, three phase. The current peak
demand for this facility based on twelve consecutive months of BC Hydro bills is 176
amps.
The electrical distribution consists of a main switchboard and main distribution panel,
automatic transfer switch, generator and branch circuit panels located throughout the
facility. The switchboard and distribution panel are located in the electrical room. The
transfer switch is located in a small room off of the electrical room. The generator is
located in room 111 at the back of the building with outside entry.

RB ENGINEERING LTD

Victoria Fire Station No.1
Electrical Infrastructure Audit

September 18, 2009
Page 2 of 3

The generator supplies power to the entire distribution for the facility. Since the
generator provides 186 amps of power, the service is deemed fully loaded.
4.0

COMMUNICATION SYSTEM
Main data racks are located in IT room 109, with a satellite data rack located in IT room
120. These data racks feed telephone and data outlets throughout the facility. IT room
109 also contains equipment to provide backup resources for the City of Victoria’s
Information Technology Division.
Radio equipment is located in room 217. It is assumed that the antennas mounted on the
exterior of the building are connected to this equipment.

5.0

FIRE ALARM SYSTEM
A fire alarm system is not installed. BCBC section 3.2.4.1(2)(i) states that “a residential
occupancy with sleeping accommodation for more than 10 persons” requires a fire alarm
system. The facility’s dorm rooms have sleeping accommodations for 12 people
therefore a fully functional system needs to be installed.
A stand-alone heat detector is installed in the electrical room. This needs to be tied in to
a fire alarm system.
120 volt smoke alarms are installed in each dorm room, which complies with BCBC
section 3.2.4.20.

6.0

LIGHTING
The lighting inside the building primarily consists of a variety of T8 fluorescent strip
lights and wraparound fixtures in the apparatus bays, the service bays and the vehicle
bays, grid troffers, T8 deep cell and small cell parabolic fixtures in the office areas,
wraparound fixtures and grid troffers on the upper floor and incandescent lights in service
rooms. The exterior site lighting primarily consists of wall mounted high intensity
discharge (HID) lights.
The fluorescent strip lights are open tube light fixtures with no protection.
There are a few battery operated emergency lights consisting of remote heads and remote
12 volt battery packs (one in the lobby and one on each stairwell landing). These are no
longer required since the regular light fixtures are fed by emergency generator power,
which satisfies the requirements of BCBC section 3.2.7.
There is an adequate quantity of exit signs as required by BCBC section 3.4.5. The exit
signs consist of thermoplastic housing and LED lamps.
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SUMMARY
Below is a summary of our findings:
The current BC Hydro service is sufficient for the current use and has capacity for future
loads. However, since the generator is only rated for 186 amps, no future loads can be
added unless the distribution is reconfigured.
The automatic transfer switch requires a manual bypass switch.
A fire alarm is required for this building since there are people sleeping on site. The
current heat detectors installed are not supervised. It is recommended that a fully
functioning supervised fire alarm system be installed with heat detectors, smoke
detectors, manual pull stations, audible horns, a control panel and an annunciator.
The lighting inside the building has poor protection. The lighting levels and uniformity
are adequate. The incandescent lamps are not energy efficient.
The lighting outside the building has poor lighting levels for training at night. The lights
have no cut-off optics and produce light pollution.
The emergency lighting inside the building provides sufficient coverage to comply with
BCBC requirements.
The exit signs inside the building meet BCBC requirements.
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description
SITE – Yates Street looking west
One way street travelling west along south
side of site. All fire station apparatus bays lead
out onto Yates street, as does one of the
parking lots.
Yates has a minimal slope from east to west.

SITE – Camosun Street looking north
Two way street along east side of site.
Access to training yard is from Camosun only.
Camosun slopes down from south to north

SITE – Johnson Street looking west
One way street travelling east along north side
of site. No access to the fire station site from
Johnson due to the slope of the road and
grade of existing site.
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description
SITE – south side apparatus bay apron
Long apparatus bay apron located next to
entrance. Visitors and fire fighters parking in
the west parking lot must cross over 125 feet
of apparatus bay apron to reach main
entrance.

SITE – fuelling station (northwest corner)
Located at the northwest corner of the site.
Fuel tanks are more than 20 years old and
underground. They are likely close to their life
expectancy and should be removed.

SITE – site training hydrant
Fire hydrant at northeast corner of site, used
for training purposes.
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description
APPARATUS BAYS – ladder truck bay
Ladder truck apparatus bay has 14’ high x 14’ wide
overhead doors for adequate height clearance.
Clearances for width and length are limited in the bay,
hindering crew movement.

APPARATUS BAYS – ladder truck bay
No specific method for drying gear installed below gear
storage shelving unit.

APPARATUS BAYS – ladder truck bay
Circulation around the apparatus is very difficult, since
the projections from the vehicle do not allow sufficient
clearance for crew members to walk around the
apparatus.
Drainage of bays is achieved with trench drains near
each overhead door.
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SERVICE BAYS
2 bay service area with 12’ high service
doors, movable lifts and hoists.
Equipment and size of modern apparatus do
not allow for both bays to be occupied at the
same.
Bays are not high or wide enough to handle
efficient service access to large apparatus.

SERVICE BAYS
Service bay office and washroom are located
in service bays. Space above office is used
for storage.

SERVICE BAYS – basement storage
Service bay storage room located underneath
storage and furnace room.
Storage is used beyond capacity.
Low head room and minimal lighting.
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description
SERVICE BAYS – vehicle
repair
Large apparatus must be
repaired outside due to the low
ceiling in the service bays

SERVICE BAYS – vehicle
repair
Service bay ceilings are far too
low for repairs to be done to
apparatus with their cabs up or
to ladder trucks.

Victoria FS No 1 – needs analysis
& facility assessment study
7 of 18
photographs

description
APPARATUS BAYS – gear storage
Gear storage units located around the central
core of the apparatus bays.
No specific method for drying gear installed
below gear storage units.
NFPA 1500 standards need to be taken into
account if this part of the facility is to be
upgraded.

APPARATUS BAYS – work out area
Work out area occupies one of the large bays
beside central core, which is not an optimal use
of the apparatus bays.
Anyone using the equipment is subjected to all
the noise and any pollutants present in the
apparatus bays.

APPARATUS BAYS – dispatch
Central dispatch room with wide viewing angle
of apparatus bays and exterior.
There is no fire separation between the
dispatch room and the apparatus bays as
required by the BC Building Code.
Current dispatch work stations and technical
standards of equipment are of an “ancient”
standard and need a major overhaul.
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description
APPARATUS BAYS – circulation
Circulation around apparatus is limited. Newer,
larger apparatus have reduced the width of
circulation corridors in the bays.
Vehicle exhaust extraction system and ceiling
mounted cable and hose drops mitigate tripping
hazards in the tight spaces

APPARATUS BAYS – ceiling height
Ceiling height of approximately 13 feet does not
provide adequate clearances.
The apparatus in the picture was custom built to
accommodate that specific bay. Remaining bays
do not have clearances to accommodate new
vehicles, even those which are custom built.

APPARATUS BAYS – overhead doors
Overhead doors are 10’-6” high x 12’ wide, which
provides just enough clearance for typical
apparatus to clear through.
Newer stations have standard 14’ x 14’ doors to
accommodate larger vehicles.
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description
APPARATUS BAYS – historic fire trucks
Historic society fire trucks occupy a dedicated
tandem bay. Clearances around trucks are
adequate.

APPARATUS BAYS – historic fire trucks
Victoria Fire Station has six tandem
apparatus bays; only two of which are ‘drive
through’. One of these bays is dedicated to
the historic fire trucks.
The drive-through access is limited by the
space available in the yard.

HOSE STORAGE – racks
Hose storage racks. Wall mounted and
mobile racks allow for versatile hose storage
and transportation.
Area is heated with ceiling mounted heaters.
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description
HOSE TOWER – looking up
Hose tower used for training and drying hoses.
Current tower design would have galvanized
steel grate floors and stairs with concrete walls
around the exterior.
This tower is considered to be structurally
unsafe.

APPARATUS BAYS – scba filling station and
compressor
SCBA filling station located at the northwest end
of the apparatus bays. SCBA equipment is
subject to all the pollutants of the apparatus
bays.

APPARATUS BAYS – bottle storage station
Bottle filling and storage of scba equipment is
done in the apparatus bays.
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description
APPARATUS BAYS – hose bibs
Multiple hose bibs at the front (south end) of
the apparatus bays

APPARATUS BAYS – utility room
Utility room in the central core of the
apparatus bay. Room contains a janitor’s sink
and two hot water tanks.

GENSET
Emergency generator at the north end of the
fire station. The genset is contained in its own
structure which is attached to the fire station.
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description
FIRE SEPARATIONS – frame wall
Fire separation of partition wall does not
carry all the way up to the ceiling, making
the upper portion of the wall vulnerable to
fire and smoke infiltration.

FIRE SEPARATIONS – concrete block
wall
Concrete wall with wood stud and panel infill
does not provide a fire separation for the
adjacent spaces as required by the BC
Building Code.
All penetrations through fire rated walls must
also be firestopped.

FIRE SEPARATIONS – apparatus bay
ceiling
The ceiling of the apparatus bays must have
a 1.5 hour fire separation as per the BC
Building Code.
This current condition does not fire protect
the structure nor does it meet the required
rating.
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description
DAY ROOM – southwest
corner
Large day room with full size
billiards, foosball and ping pong
tables occupying much of the
space.
This room is used by
suppression crews on a daily
basis.

DAY ROOM – exterior
balcony
Exterior balcony that connects
day room to officer’s lounge.
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description
DORMITORIES
Individual cubicles installed during asbestos
abatement work in the area in 2008 under WorkSafe
BC direction.

DORMITORIES – lockers
Full size storage lockers in dorm rooms

OFFICE Office for two personnel with custom millwork desk
units. Currently located in the officer’s quarters.
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description
MEDIA ROOM – entrance
Dedicated TV room in the northwest corner of the
second floor.
Hallway flooring is sheet vinyl and tv room
flooring is carpet.

TRAINING ROOM – southwest corner
Second floor training room. Training room
flooring is carpet, and ceiling is suspended
acoustical tile.

TRAINING ROOM – northeast corner
Northeast corner of training room has a millwork
counter with radio chargers.
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description
KITCHEN
Commercial grade kitchen
setup with stainless steel
appliances and counters.

KITCHEN – eating area
Eating area adjoining the
kitchen has a large table and
can accommodate about 16
people.
Eating area has the only
access to the exterior deck
that leads out on to the fire
station roof.
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description
ROOF – broadcast antenna
The roof above the day room and dormitories
supports two large broadcasting antennas.
The antennas are supported by guy-wires which
are anchored to the exterior walls and the roof.
Some of the guys are anchored to the same
point on the roof. This presents a hazard in the
event of a serious seismic event and should be
corrected as a priority issue.

ROOF – mechanical equipment
Mechanical equipment in between the broadcast
antennas

ROOF – lower roof
The lower roof, above the service bays and hose
storage.
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description
ROOF – eating area deck
The exterior deck, accessed only from the eating
area, is the only way to access the hose tower
(without the use of a ladder) and the other fire
station roofs.

ROOF – stairs between roofs
From the eating area deck, a wood walkway leads
to either a stair to the upper roof, or down to the
hose tower.

ROOF – looking up at the hose tower
The six storey hose tower as seen from the roof.
The tower is considered seismically unsafe and
unsafe for training.
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General Bldg Information
Client:
City of Victoria / Victoria Fire Department

Building Name:
Headquarters Fire Station No. 1

Building Address:
1234 Yates Street

Fire Department & Contact
Fire Chief Doug Angrove
Deputy Chief Paul Bruce - 250. 920. 3350 - e-mail: pbruce@victoria.ca
Number of crew/personnel

Volunteer/ Career / Mixed
Career

Number of Apparatus

Number of gear storage
75

Building Age
1959 + Additions
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Site
Size of Site

Topography
Slight slopes

Access
Apron onto Yates St.
Parking onto Yates St.
Natural impediments
Adjacent buildings

Training Yard
Small

Genset
Training Hydrant
Site hydrant
Parking

Yes
Yes
No
Yes

Burn Yard
Returning Access
Apron
Drive through

No
No
Yes
No

Hydro (O/H)
Tel
Gas
Garbage
Recycling

Yes
Yes
Yes
Yes
Yes

Water
Sewer
Storm
Septic Field
Traffic Light

Yes
Yes
Yes
No
Yes

Surrounding Neighbourhood
School
Multi-family

Environmental Concerns
Drainage
Heritage
Site Slope

Misc
Fueling station / underground tank
Genset 650L

Page 3 of 5
Victoria FS No 1 – needs analysis
facility assessment study

Building Construction
Building Foot Print:

16,600 SF

Number of Storeys

Total Building Area

26,700 SF

Building Height

Type of Construction
Combustible
Non-combustible
Combination

Comments
Floors and ceiling are combustible
Load bearing walls non-combustible
Yes

Wall Construction
concrete and concrete block

Floor Construction
Plywood and open web steel joists

Roof Construction
SBS - 6 to 10 years old

Interior Finishes
Walls:
Varies

Ceilings
Open to structure at bays
Acoustic tile throughout office and upper level
Floors
Concrete - apparatus bays
Carpet and VC tiles throughout
Fire Separations
No - Not to current code in most places

Environmental
None - Time of construction this was not a concern

2
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Building Program
Typical Fire Station Spaces
Entry/Reception

Yes

Comments
Small area

Offices

Yes

Admin HQ

Handicapped Washroom

No

Large Training Room

Yes

Meeting Room

Yes

Exercise Rm

No

Currently exercise room is in apparatus bay

Training Library

Yes

In training room

Kitchenette

No

Dorm

Yes

Officers and crews

Washrooms

Yes

Same as above

Lockers

Yes

Kitchen

Yes

Dining Area

Yes

Room Dispatch

Yes

Gear Storage

Yes

Laundry

No

Workshop

Yes

Within maintenance bays

SCBA

Yes

Small

Compressor

Yes

Within bays

Apparatus Bay Washroom

No

Pole Rm

No

First Aid Area

No

Second Floor

Within bays
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Tower
Small - non training

Apparatus Bays
6.5 Bays + 1 Ladder Bay

Outdoor Storage

Yes

Volatile Storage

Yes

Mechanical Rm

Yes

Electrical Room

Yes

Stair
Interior
Exterior
Water Entry Room

2

Interior

Prepared by North West Environmental Group Ltd.
For Johnston Davidson Architects
Order of Magnitude - Asbestos Removal Estimates

Labour Costs:
Mobilization / DeMobilization:
Labour 2 x 8 hours x 2 times x $52
Management Personnel - 2 x 9 hours x 2 x $65.00

Removal Costs 1st Floor
Removal personnel - 4 x 8 hours x $52
Removal personnel supervisors - 1 x 8 hours x $65
First Aid Differential - 1 x 8 hours x $2.50

Removal Costs 2nd Floor
Removal personnel - 5 x 8 hours x $50
Removal personnel supervisors - 1 x 8 hours x $65
First Aid Differential - 1 x 8 hours x $2.50

Days

Number

2
1

32
8

Days

Number

35
35
35

6
1
1

Days

Number

42
42
42

6
1
1

Cost
Per Unit
52.00
65.00

Cost
Per Unit
416.00
65.00
22.50

Cost
Per Unit
416.00
65.00
22.50

Total
3,328.00
520.00
-

3,848.00

Total
87,360.00
2,275.00
787.50

90,422.50

1st Floor
Materiasl to be Abated
Cement Board
Pipe Insulation
Floor Tile

Days
Total
104,832.00
2,730.00
945.00

108,507.00

2nd Floor
Materials to be Abated
Texture Coat Ceiling
Pipe Insulation
Floor Sheeting
Floor Tile
Cement Board

Cost

Employer Safety Programme - daily and monthly:

Cost
Per Unit

Days

Number

Removal personnel
Removal personnel supervisors

1
1

4
1

416.00
65.00

1,664.00
65.00

1,729.00

Employer coordination with WorkSafeBC
Management Personnel

2

1

65.00

130.00

130.00

Total

204,636.50
Subtotal Labour

204,636.50
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Materials :
Insurance Costs
Insurance

6,139.10

6,139.10

Material Waste Transport and Disposal
Item
Material waste - asbestos trucking and disposal
- garbage

Number
5
5

Cost
Per Unit
950.00
250.00

Total
4,750.00
1,250.00

Construction, Installation and Demobilization of Removal Facilities

Number

Cost
Per Unit

Total

Personnel transfer room
Shower room
Clean room
Waste transfer rooms
Electrical installation
Plumbing installation
Demobilization of facilities

1
1
1
1
1
1
1

500.00
500.00
500.00
500.00
1,000.00
1,000.00
1,000.00

*
*
*
*
*
*
*

500.00
500.00
500.00
500.00
1,000.00
1,000.00
1,000.00

6,000.00

5,000.00

Asbestos Protection Consumable Supplies
Item
Coveralls - 3XL
Boot Covers
Gloves, large - 100/bx
Respirator Cleaners - 100/bx
Respirator Filters - 2/bag
Respirator batteries
Negative air filters
Waste water filters
Disposal Bags - 100/roll
Plastic rolls - 6 mil
Tape for plastic
Duct tape for bags
Zip strips to tie bags
Hazard Tape - 100 feet
Bulbs for portable lights
Rags for cleaning
Toilet supplies
Towels - replacement
Towels - laundry
Janitorial service
Shower supplies
Vacuum bags
Vacuum filters - set and spares
Coffee supplies
Freight
Asbestos Removal and Protection Equipment

Days

Number

77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77

10
0
10
10
0.5
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.1
0.5
0
0.1
1
0.1
0

Cost
Per Unit
6.60
1.28
1.83
0.22
10.50
253.00
7.50
20.00
77.95
51.00
10.00
10.00
0.17
10.25
5.00
26.95
10.00
10.00
1.00
30.00
10.00
3.99
195.00
10.00
-

Total
5,082.00
1,409.10
169.40
404.25
1,948.10
288.75
154.00
600.22
392.70
77.00
77.00
1.31
78.93
38.50
207.52
154.00
77.00
38.50
77.00
307.23
1,501.50
-

13,083.99
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Order of Magnitude - Asbestos Removal Estimates

Item
Respirators - large
Respirators - medium
Respirator batteries
Respirator filters
Vacuum - Hepa
Extension Cords for vacuums, heaters, lights
Portable lights
Sign, BDY70475
Sign, BDY103059
Sign, 41286
Negative air machines
Negative air filters
Negative air piping
Airless sprayers
Air hose for airless sprayers
Scrapers, wire brushes, scrub brushes, etc
Ladders - miscellaneous sizes
Scaffolding - miscellaneous sizes
Towels

Number
3
3
5
20
2
20
20
1
1
2
6
6
300
4
300
1
2
5
50

Cost
Per Unit
465.00
450.00
253.00
10.50
525.00
75.23
40.00
25.25
19.28
27.00
1,395.00
7.50
2.60
200.00
1.50
500.00
100.00
250.00
10.00

Total
1,395.00
1,350.00
1,265.00
210.00
1,050.00
1,504.60
800.00
25.25
19.28
54.00
8,370.00
45.00
780.00
800.00
450.00
500.00
200.00
1,250.00
500.00
-

20,568.13

Add: Direct Plus @ 10%

50,791.22
5,079.12

Subtotal Material

55,870.34

TOTAL CONTRACTOR ABATEMENT COSTS
TOTAL HYGIENE CONSULTING FEES TO MEET WORKSAFEBC REGULATIONS

260,506.84
20,840.55

Note 1: A Risk Assessment including destructive material testing is required to be carried out by North West Environmental Group Ltd. before demolition of Building
to meet WorkSafeBC Regulations.
Note 2: Hygiene Fees includes daily air sampling, inspections and reports.
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3.0 PROGRAMMING AND NEEDS ANALYSIS

3.1 introduction
The following section has been developed from the visual observations and investigations by the team of the
existing fire station, interviews with senior staff of the Victoria Fire Department, and comparisons to other
facilities of a similar size and need. All of these form the four major portions of this section; Existing Space
Analysis, Needs Analysis, Space Program, and Comparisons of Major Facilities in North America.

3.2 existing site assessment
The topography and orientation of the site provides definite challenges for current operations and future
development.
The slope of the site restricts general vehicular access because it does not allow for vehicles to access
along all of Johnson Street and a significant portion of Camosun Street, leaving Yates Street as the only
option for emergency response access. Furthermore, the site is flanked on two sides with one-way streets
which does not lend itself to ideal access for emergency response situations.
The site currently does not have an adequate area for training purposes. A typical fire station would be
designed to have a minimum depth of 65ft (22m) clear from the edge of the tower for training only with an
additional 21ft (7m) for parking, but a headquarters facility should be at a minimum 50% larger than this.
The current training area has an average depth of 65ft (22m) to accommodate training, parking,
maintenance access, and VEMA, which is far too small to serve the needs of a headquarters facility. In
addition to this the severe slope of the yard compromises functionality.
The apron at the front of the station is only 38ft (11.5m). Typically for a department of this size with a ladder
truck, an apron of a minimum of 58ft (18m) is required to allow for the vehicles to fully exit the apparatus
bays before entering on to the street or into the street R.O.W. This is even more important when all of the
vehicles are required to back in upon returning to the bays as is the case at this fire station.
Geotechnical information has not been reviewed as part of this report and would need to be provided, so as
to determine the nature of the ground for any future development and or possibility of sustainable energy
sources such as geothermal.

3.3 existing space assessment
The following outlines the primary shortcomings of the current station layout when compared to the space
program and needs analysis developed in this section of this report. It is important to note that this critique
focuses on the programmatic needs as appropriate for a fully functioning headquarters career fire
department as seen to be appropriate for a city of the size of Victoria.


Apparatus Bays are narrow ( 14’-0”) and have headroom less than 12ft so as to be dangerous to
the vehicles parked within and allowing little or no flexibility to the placement of vehicles within the
facility, which compromises efficient response. The building required modification to allow for the
storage of recently acquired apparatus at considerable expense.



Current size for apparatus bays should be 20 ft – 18 ft wide with clear headroom of 18 ft under the
roof or the floor above to allow for overhead door clearance, and exhaust equipment.



The existing apparatus bay doors are 10’-6” high and 12’-0” wide. They should be 14 ft x 14 ft for
efficient and quick response exiting.



Apparatus Bays should be 85ft – 90ft long and have rear doors for returning vehicles to avoid
having to back in off of the Yates St. apron.
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Turnout gear is presently racked within the apparatus bays leaving them exposed to exhaust fumes
and are so close together that proper drying and care of this expensive equipment is compromised.
Bunker gear should be stored in a separate room with under locker supply ducts and humidity
control.



Self contained Breathing apparatus (SCBA) should be stored and maintained in a clean room
environment.



Current fire station design standards, NFPA, and Workers Compensation standards require that
protection of PPE, vehicles, SCBA and other fire related equipment be protected from
contaminants such as vehicle exhaust, workshop related bi-products, and dust to prolong the life of
the equipment and ensure that it is in top working order for use in emergency situations.



Contamination control: Current standards, as mentioned should also focus on controlling
contaminants brought in from a “call” and being spread throughout the remainder of the station.



Exercise/workout area should be in a separate room free from exhaust contamination, with good air
and exhaust systems.



Hose/training tower is small, in very poor structural condition, and poorly located for use in exterior
training opportunities. The structure and the brick chimney within are in danger of collapsing in a
seismic event and falling through the roof.



It is critical that the facility have suitable areas for proper training within the station and for use by
VEMA under emergency measures situations. The current training room and VEMA areas are
poorly located and of inadequate size for use as an EOC facility in a city the size of Victoria.



Exterior training areas: An outdoor training area to allow for the upgrading of skills needed by a fire
department in a growing community with increasing building sizes, complexity, and building heights
and types is paramount. An outdoor training area of approximately 40 – 45 metres deep and 50
metres wide adjacent to a 10 meter high hose drying and training tower is the current standard for a
headquarters facility.

For a detailed description of the allocation of space in the existing facility, see the current usage plans
included in the appendix of this section

3.4 needs analysis
General

A.
B.
C.

D.
E.
F.
G.
H.
I.

User Group
( Fire Station No 1 only)
Fire Dept. Administration
Suppression Crews
Officers
Communication
C1. Dispatch
C2. IT

Current Staffing

Fire Prevention
Vehicle Maintenance
VEMA
Training
Sub Total
Common Spaces
Site

7
2
3
1
74
n/a
n/a

5
40
12
4
0

(10 per shift)
( 3 per shift)
(1 per shift)

Future Staffing
10 – 15 year horizon
6
48 (12 per shift)
12 ( 3 per shift)
8 (2 per shift –
depending on sufficient
dispatch centre is
developed)
(2) not incl. in total
8
2
3
2
89
n/a
n/a
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1.

2.
3.
4.

Data:
i. New addition will meet handicapped accessibility requirements.
ii. Meet needs for personnel for a 10 – 15 year horizon.
Meet City of Victoria Green Building Policy – Recommended minimum objective to be a
LEED-NC Silver standard for new buildings and additions over 500 SM.
Authorities:
i. All City of Victoria building and Planning by-laws.
The building assessment based upon meeting BC Building Code 2006 – Designed to meet the
Post Disaster Standards.

Specifics
All positions indicated below reflect the projected future needs (10 – 15 year horizon). The Fire Department
is currently operating with sufficient manning at present, based on present operations.
A.

Fire Department Administration – General Office
6 positions
1. Description: Senior staff offices + general departmental administration. Some public enquiries –
access to media area and public.
2. Space Requirements:
a. 1 Board Room – 15 persons
b. Media Room
c. 4 offices – Fire Chief, 2 Deputies, Administrative Assistant.
d. 2 work stations (standard) - Clerk, and 1 additional.
e. 1 stores person – work station + small storage for stationery and other small items near
photocopy area.
f. 2 Washrooms – Accessible H/C
g. Lunch Room Kitchenette - shared with VEMA and Fire Prevention. Some use by VEMA
after hours.
h. Lobby/ Reception counter – to interact with the Public. Reception counter is to be
separate from work stations, but within the near vicinity.
i. Receiving (see common areas)
j. Work Space:
i. Fire Chief’s office
1. Ability to meet with 4 persons away from main desk area.
2. Quiet / Acoustics important.
ii. 2 Deputy Chief offices
1. Ability for small meeting area in one office.
iii. Receiving + shipping area remote from admin area.
iv. Copy and Printing area – adjacent to Admin area. Space for two large copy
machines, fax and layout counter 8ft min.

B. Suppression Crew
Personnel number per shift – a total of 4 shifts
Crews
10 current / 12 future
Officers
3 current / 3 future
Dispatch
noted in section C
1.

2.

Description: The working heart of the station. Accommodation for fire fighter suppression crews
and officers including apparatus bays, dormitory needs, lockers, day rooms, kitchen, and eating
areas. Facilities for co-ed teams.
Space Requirements:
a. 3 Officer’s Bed Rms. (4 full ht. lockers within each room)
b. Male Officer washrooms/showers including steam room
c. Female Officer’s washrooms/showers incl. steam room
d. Officer’s Day Room
e. Officer’s work area 2 work stations
f. 1 Office for Sr. officer
g. Co-ed Dormitories for crew of 12
h. Male Crew washrooms/showers including steam room
i. Female Crew washrooms/showers including steam room
j. Lockers for 100 (separate men and women)
k. Kitchen (similar size to existing)
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l.
m.
n.
o.
p.

Dining area (separate from kitchen, larger than existing)
Outdoor Patio/BBQ area with gas outlets
Crew Day room (TV)
Exercise Area
Apparatus Bays accommodate 9 apparatus including one 100 ft aerial apparatus.
Min height 16 foot clear (plus exhaust equipment and overhead doors). 14 ft x 14 ft
doors, Bays 18 ft wide min. Drive through, each of 4 bays 90 ft x 18 ft. and one 120 ft
x 18 ft.
q. Museum area – 4 vehicles + work shop – 2 bays 18 ft x 90 ft.
r. Bunker Gear Storage – 110 sets of gear to meet NFPA recommended standards for
care should be in separate well vented space to meet recommended space
temperatures and humidity standards.
s. Laundry area – commercial washer spin dryer to meet NFPA standards for care of
PPE.
t. Washroom off App. Bays with decontamination shower.
u. Contaminated gear storage and pick up area – (near receiving area)
v. Storage – 1200 – 1500 SF
Spare gear
Operational
House
w. SCBA clean room
x. Breathing Apparatus Filling station and compressor area – possible to service a
Mobile Fill Station
y. First Aid and Medical supply storage
z. Workshop
aa. Hose drying and training tower/decontamination shower at base of tower. Tower
needs to be adjacent to training ground
C. Communications: C1 – Dispatch
8 positions
C2 – IT
Number of positions unknown
1. Description: Dispatch for Fire Department – all 3 Victoria stations. Works with suppression crews,
a.
24/7 occupied.
2. Space Requirements:
Dispatch C1
a. 2-3 equal work stations. (2 active, 1 training station)
b. Kitchenette within suite
c. 2 pc washroom located immediately within area
d. Small break out space
e. Work Space guidelines to meet NFPA standards – minimum 1 Hr fire separation.
Noise control – sound proof
Pull down map
Visual connection to bays – can be cameras
Control glare
Ergonomic designed work stations important
IT – C2 Consideration for overall City Plan Data Centre to locate server functions would determine
the space program for this facility. At present, the backup system is housed in the fire
station in an inadequate space.
a.
Secure server room
b.
Storage room
c.
Computer Lab. – Permanent stations located within reference library
d.
Work Space guidelines
Card access
Climate control
Lockers within dispatch area
Maps – Building information development
Phone System – Amalgamate all systems
Upgrade voice server
Dbl network system
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D.

Fire Prevention
8 positions
1. Description: Public Safety Inspection Team, plan review, applications school tours and
education. Public review of building permit and other permit type applications.
2. Space Requirements:
a. 7 offices
b. 1 meeting or break out space to accommodate plan review.
c. Coffee station
d. Plan storage and layout table
e. Filing storage – 4 - 4 drawer filing cabinets
f. Kit storage cabinet
g. Work Space guidelines:
1 or 2 of the offices should have a small meeting table
Administrative activities + Field Inspectors who are in and out of the office on a
regular basis.
Team oriented space
Reference/plan storage should be central to area to be accessible by all.
Quick access to vehicles parking for inspectors – covered parking would be an
asset.
Close to Admin photo copy area or provide small area for copy machine within.
This team will share common washrooms, lockers and lunch/kitchen area.

E.

Vehicle Maintenance
2 positions
1. Description: Workshop and garage type space to maintain all of the department’s firefighting
equipment.
2. Space Requirements:
a. bays for maintenance
b. 2 person office
c. Vented welding area
d. Clean room/wk shop (parts washer)
e. Volatile storage area.
f. Parts storage
g. Compressor room to serve this area, apparatus bay trucks, and crew workshop
h. Apparatus Bays – 2 single at 70 ft x 20 ft
i. Work Space guidelines:
Office should have visual access to the apparatus maintenance bays.
70 ft x 20 ft 5 bays – 25 foot ceiling clear min.
Work bench in bays.
Radiant heating.
No maintenance pits required. Hydraulic jacks used instead.
Oil recovery interceptor system

F.
1.

VEMA
3 positions
Description: The Victoria Emergency Management Agency (VEMA) (Emergency Social Services,
Victoria Search and Rescue, Amateur Communications, Neighborhood Program and the
Emergency Operations Centre) is under direction of the Fire Chief which regularly trains and
exercises its volunteers and staff. Primarily, their role is planning prevention, mitigation and
coordinated responses that will serve the City of Victoria well. The VEMA agency consists of a
Director, Deputy Director, and one support person as regular FTE, who are supplemented by a
large contingent of community volunteers. In the event of a large scale emergency affecting the
City of Victoria or a major portion of it, VEMA would be responsible for the Emergency Operations
Centre in coordinating a response by City personnel, outside agencies, and emergency personnel.
The incorporation of an Emergency Operations Centre in the main Fire Station serving the City of
Victoria would ensure 24/7 access, emergency power, data and IT servers, a direct and central
reporting location (police, fire, public works, ambulance etc.), seismic protection, and the facilities
required for long term planning and emergency mitigation, i.e. cooking, showers, and washrooms.
The VEMA members should have access to these areas during regular working hours, in addition
to the ability to separate themselves from the regular operations of the fire department during
evenings and weekends for volunteer training events, community events, and education and the
formal training of volunteers, staff, and outside agencies. The auxiliary communications centre
(radio communications) and the Emergency Operations Centre (EOC) are separate divisions of the
agency and function primarily independently of each other when in service. The incorporation of an
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established Emergency Operations Centre is a vital component for the effective managing of an
emergency event such as, but not limited to, an earthquake, flooding or large fire.
2. Space Requirements:
a. EOC listed as large Training Room ( See section G)
b. 15 seat board rm. (shared with FD - see section A)
c. 4 offices
d. General office storage – stationery, etc.
e. 3 break out rooms 6-8 persons
f. Radio equipment room and auxiliary radio room with 6 permanent stations (near
EOC)
g. Apparatus Bays / Vehicle Storage – 8 vehicles (incl. 4 mid sized trucks and cube van)
h. Supply storage for blankets, portable generators, cots etc. 20 ft x 20 ft
i. Work Space guidelines:
Offices:
1 large with room to meet with 6 persons
2 regular
1 small
Data/power in training room – 40 stations in EOC room
G. Training
2 positions
1. Description: Training Officer works with outside groups to arrange/coordinate training sessions
for VFR. Maintains training library and resources as well. Interaction is limited to a minor
connection to Admin-General Office.
2. Space Requirements:
a. 1 office for up to 3 persons
b. Reference Library – space for study guides, work stations and computer lab
c. Training Room (also to be used as EOC Rm.) - for 40 persons at tables – 100
persons in lecture seating. Room has capabilities to be divided into 2 separate
spaces.
d. Chair and table storage.
e. Work Space guidelines:
Focus of users is to work on setting up training sessions for the entire
department
Space needs to accommodate administration activities and reference materials
Storage for teaching materials and course outlines
Accessible to printing area
Space needs to be located relatively close to Admin- General Office
Training room needs secure storage for EOC/VEMA computers etc.
H. Common Spaces (exclusive of services spaces: such as corridors, service rooms)
1. Space Requirements
a. Suppression crew storage – mechanical/workshop, extra PPE storage, and janitorial
storage.
b. Stationary and office supply storage: stored with printing area.
c. Outdoor storage – storage for outdoor equipment.
d. Receiving and Stores Secure room for received items
e. Lockers: For all staff other than suppression and maintenance crews
f. Washrooms/showers: for all staff other than suppression and maintenance crews
g. Lunch Room/Kitchenette: for all staff other than suppression crews
h. Front Entry/Reception: Large enough to display historical information about members
and crush space.
i. Recycle area
j. Bike storage area – make large enough to house 8-10 bikes and 4 bike trailers
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I.

Site
1. Entrance - identifiable entrance which is accessible by the public from the street into public
parking areas.
2.

Parking:
a. Meet or exceed current number of spaces allocated as follows:
i. Training yard: 14
ii. West Lot: 24
b. Fuelling Station – Consideration should be given to possibly finding an offsite source
of vehicle fuelling.
c. Outdoor training area – adjacent to hose tower, should be 30 – 40 meters deep off
tower 50+/- metres wide. Antennae to meet or exceed present 2 mast system. Can
be rooftop or attached to hose drying tower, but needs to be anchored to meet post
disaster seismic standards.

3.5 space program
The current fire station is listed as containing 26,789 SF (2,490 SM). A new space program, which meets
the needs analysis as outlined in the previous section, is listed at 34,764 SF (3,230 SM). This space
program integrates current standards required for an up to date facility typical for a Fire Station
Administration Building for a city the size of Victoria. See space program located in the appendix of this
section.
Although the future space program for the 10 – 15 year horizon is only approximately 35% larger than the
current program, it is not the total area which seems to be the main programmatic issue with the current
facility. One of the main issues is spatial arrangement of rooms, relative location of these rooms to
functionality (operation flow), and deteriorating physical quality of these spaces, which renders the building
both deficient and inefficient.
Included in this study was an identification of the flow of operational activity between the current user
groups. This study is demonstrated on the Relationship/Flow Diagram located in the appendix of this
section. It clearly demonstrates that ease of flow and physical connection between crucial user groups is
required.
The current arrangement of spaces leaves the facility with large circulation issues which create
communication problems between the user groups and lead to inefficiencies in their operations. A few
examples are as follows:
1. In order for a visitor to get from reception to the training room: they must travel either through
the Headquarters Administration area and VEMA or through the Apparatus Bays and the
Suppression Crew private quarters or through the Fire Prevention offices. Disabled access to
many parts of the building, particularly the upper floor, require an elevator.
2. In order for the officers to get to HQ: they must either travel through Fire Prevention, then
through reception and into HQ or they must travel through the apparatus bays and into HQ or
through the training room, then through VEMA and into HQ.
See “current user” floor plans for more info on this matter.
Included in this study was the flow of operational activity between the current users groups. This is outlined
in the Flow Diagram located in the appendix of this section.
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3.6 comparison of headquarters facilities in north america
Protective Services Administration facilities in Canada and North American communities traditionally define
the civic image of the fire departments, and are often examples of technological advancement of the
department. In some cases these facilities are combined with other functions such as city offices,
community centres, and other emergency related functions such as police stations, ambulance departments
and emergency response centers. The following examples, while not exact examples of the size and
function defined in the needs analysis for Victoria, do provide a comparison with Administration Fire Station
built in other communities of similar size.
It is customary to use comparative examples of like facilities from neighbouring areas or from a more broad
geographic area to provide decision makers with an understanding of what is being provided in other like
communities. As mentioned above, it is clear from our research that there are a multitude of differing types
of operations at play across North America; however, it is informative to see some possible comparatives.
The following is a brief synopsis of examples from around North America of fire department administration
facilities which serve communities with similar populations.
1.

Firehall No. 1 + Fraser Valley Regional District Offices
45970 Cheam Avenue, Chilliwack, BC, V2P 1N6
Fire Chief Rick Ryall

Population: estimated at 70,000

Project Size: 50,000 SF (4,645 SM)

Project Description: Combines FVRD head offices with Fire Department headquarters building.
Firehall has 5 tandem drive thru bays (10 vehicles), SCBA facility, workshop, separate gear
storage, hose tower, admin offices, large training rooms, and board room which are shared
with the FVRD and reception. FVRD area contains administration offices, open workstations,
public service counters, 911 call center, community services, server, IT and directors offices.

2.

City of Langely Firehall No. 1
5785 203rd Street, Langley, BC, V3A 9L9
Fire Chief Bruce Dundas

Population: estimated at 25,000

Project Size: 18,000 SF (1,673 SM)

Project Description: Fire Department Headquarters facility. Firehall has 3 tandem drive thru
bays (6 vehicles), SCBA facility, workshop, separate gear storage, hose/training tower, admin
offices, large training rooms, board room, day room, large washroom and lockers rooms,
museum space and large training yard.

3.

Ft. St. John Firehall No.1 – Design Development
Fire Chief Fred Burrows

Population: serves a population of 60,000

Project Size: 26,000 SF (2,415 SM)

Project Description: Fire Department Headquarters facility. Firehall has 6 tandem drive thru
bays (12 vehicles), SCBA facility, workshop, separate gear storage, hose/training tower,
dispatch center, administration offices, large training rooms, board room, day room, large
washroom and lockers rooms, dorms for crews of 8, exercise facilities, and large training yard.
This project is aiming for LEED-NC Gold certification.

4.

Ajax Fire and Emergency Services – Fire Station no.3
900 Salem Road North, Ajax Ontario
Fire Chief Randy Wilson

Population: estimated at 90,167

Project Size: 28,000 SF ( 2,600 SM)

Project Description: Fire Department Headquarters facility + Emergency Operations Center
(EOC) Aiming for LEED-NC Silver certification.
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5.

Algonquin Lake Headquarters Firehall
1020 W. Algonquin Road, Algonquin, Illinois
Fire Chief Steve Guetschow

Population: estimated at 52,000

Project Size: 25,700 SF ( 2,390 SM)

Project Description: Fire Department Headquarters facility with 4 tandem bays, (8 vehicles)
administration offices, dorms for crew of 9, training rooms accessible for community use.

6.

El Paso de Robles Public Safety Facility,
900 Park St., Paso de Robles, California
Fire Chief Ken Johnson

Population: estimated at 29,950

Project Size: 40,715 SF ( 3,783 SM)

Project Description: Fire Department Headquarters, Police Station and Ambulance
department. Project houses 4 tandem apparatus bays, workshop, EOC, 50 person training
room, administration offices, sally port, jails cells, interview rooms, police dispatch and shared
exercise room, entry and board room.

3.7 sustainability
The existing facility has not been fully tested against the City’s standard for meeting a LEED-NC Silver
certification, but our opinion based on the design of a number of LEED rated fire stations is that it would not
meet those standards as it stands today, and would be difficult to upgrade to do so without considerable
work and expense.
Replacement of this facility would aim to meet or exceed the Sustainable Initiatives as set out in the City of
Victoria’s Sustainable Guidelines by meeting a minimum of a LEED-NC Silver certification and setting Gold
as a project goal.
A LEED Sustainable Goals summary located in the appendix of this section outlines sustainable
initiatives which could be identified as goals for the future project. These goals are aimed at achieving a
LEED silver standard and can be achieved within the context of OPTIONS 3 & 4, but would be difficult to
achieve in OPTIONS 1 & 2 due to the nature of the partial renovation.

Victoria FS No 1 - needs analysis
& facility assessment study

3.0 programming and needs analysis

A: relationship flow chart
B: space program
C: vehicle & equipment inventory
D: analysis drawings of current utilization

appendix
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relationship flow chart

A. administration HQ

B. suppression crews

C. dispatch / IT

E. vehicle maintenance

G. Training

D. Fire Prevention

public

IT training lab

deliveries

F. VEMA
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Victoria Fire Station No. 1- NEEDS ANALYSIS 10-January 28

V7
FUTURE

CURRENT
BASE BUILDING
#
people
A
1
2
3
4
5
6
7
8
9
10

DEPARTMENTS
Fire Department - Administration
Board Room ( 15 Persons)
Media Room
Office - Fire Chief
Office - Deputy Chief
Office - Deputy Chief
Office - Administrator
Store Clerk + Storage area
Workstations - standard (2)
Reception
Delivery/Shipping

NET AREA
SF
5

Sub Total (Fire Department - Administration)
B
11
12
13
14
15
16
17
18
19
20
21
23
24
25
26
27
28
29
30
31
32

Suppression Crews (Include officers)
Crew Dorms (12 Beds)
Crew Washrooms ( Men's & Women's)
Crew Lockers ( 40 lockers)
Officer Dorms
Officer Washrooms
Officer's Office and Lounge
Kitchen
Dining Area
Exercise Room
Day room
Apparatus Bays ( 9 vehicles)
Gear Storage (80 units)
Laundry Area
Hose Storage
SCBA
Filling Station/ Compressor Room
First Aid Storage
Workshop
Hose Tower (each floor)
Washroom off Apparatus Bays
Decontamination Area

3

33
34
35
C2
36
37
38

Communications
Dispatch
Workstations - specialized (3)
Kitchenette
Washroom
IT Offices
Secure Server Room
Storage Room
Computer Area (14 work stations)
Sub Total (Communications)

#
people

NET AREA
SF

NET AREA
SM

6
349
236
122
138
234
273
-

32.38
21.94
11.32
12.86
21.76
25.38
-

377
215
215
151
151
151
151
194
108
893

35.00
20.00
20.00
14.00
14.00
14.00
14.00
18.00
10.00
83.00

1,352.42

125.64

2,604.95

242.00

815
319
640
332
175
516
477
293
759
836
5853

133
38
-

75.69
29.63
59.44
30.83
16.23
47.97
44.33
27.21
70.49
77.62
543.74
in apparatus bays
27.77
14.14
in apparatus bays
12.35
3.52
-

775
646
581
484
161
323
463
377
700
646
8611
1023
108
452
215
215
108
215
323
32
65

72.00
60.00
54.00
45.00
15.00
30.00
43.00
35.00
65.00
60.00
800.00
95.00
10.00
42.00
20.00
20.00
10.00
20.00
30.00
3.00
6.00

11,635.74

1,080.96

16,523.14

1,535.00

52

60

299
152

Sub Total (Suppression Crews)
C
C1

NET AREA
SM

4

3

8
121
33

11.28
3.09

118

11.00

272.68

25.37

14

0.00
538
32
32

50.00
3.00
3.00

400
151
1798
2,951.08

38.00
14.00
167.00
275.00

14
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V7
FUTURE

CURRENT
BASE BUILDING
#
people
D
39
40
41
42
43
44
45
46
47

Fire Prevention
Office 1
Office 2
Office 3
Office 4
Office 5
Office 6
Office 7
Meeting Room
Plan Room / Storage

NET AREA
SF
7
6
1

Sub Total (Fire Prevention)
E
48
49
50
51
52
53
54

Vehicle Maintenance
Office
Parts Storage
Workbench area
Welding area
Volatile Storage
Decontamination Room - Noted under B
Apparatus Bays ( 2 large single - 20ft x 70ft)

2
1

Sub Total (Vehicle Maintenance)
F
55
56
57
58
59
60
61
62
63
64
65
66

VEMA
EOC Room ( noted as training rm in section G)
BD Room ( Noted as board rm in Section A)
Breakout Room 1
Breakout Room 2
Breakout Room 3
Office 1 - large w/ meeting area
Office 2
Office 3
Office 4 - small
Vehicle Storage
Supply Storage
Radio Room

Training
67 Training Room (multiple use)
68 Office 1
69 Reference library

Common spaces

50.15
9.19
8.48

730.03

67.82

1,259.42

117.00

71
398

1393

6.63
36.95
in apparatus bays
in apparatus bays
129.41

161
323
0
118
118
2799

15.00
30.00
0.00
11.00
11.00
260.00

1,861.95

172.99

3,519.91

327.00

105
106
254
393
111
838
126
137

9.74
9.81
23.58
36.51
10.33
77.89
11.71
12.73

151
151
151
151
118
118
118
1399
215
137

14.00
14.00
14.00
14.00
11.00
11.00
11.00
130.00
20.00
12.73

2,069.97

192.30

2,709.69

251.73

662
142
-

61.48
13.22
-

1

1076
215
108

100.00
20.00
10.00

804.09

74.70

1,399.35

130.00

2
2

NET AREA
SM
0.00
14.00
14.00
11.00
11.00
11.00
11.00
11.00
20.00
14.00

3

1

Sub Total (Training)

H

540
99
91

#
NET AREA
people
SF
8
151
151
118
118
118
118
118
215
151

3

Sub Total (VEMA)
G

NET AREA
SM

3
3
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V7
FUTURE

CURRENT
BASE BUILDING
#
people
70
71
72
73
74
75
76
77
78

Outdoor storage
Photocopier area / storage
Front Entry
Lockers - VEMA, Admin, FP and Training
Washrooms - VEMA Admin, FP and Training
Washroom - H/ C Public
Janitor's Room (2)
Misc Storage
Museum / Archival work space
Sub Total (Common Spaces)

79
80
81
82
83

General Circulation (incl. stair)
Mechanical Rm.
Electrical Rm.
Valve Room (under stairs)
Genset Enclosure

NET AREA
SF
38
95
90
94
59
1338
1711
1,712.69

NET AREA
SM

#
people

3.50
8.83
8.32
8.76
5.44
124.26
158.98
159.11

NET AREA
SF
323
215
269
269
161
32
108
2422
1,377.83

NET AREA
SM
30.00
20.00
25.00
25.00
15.00
3.00
10.00
225.00
128.00

1133
212
171
134

105.23
19.73
15.84
12.49

646
129
129
0
-

60.00
12.00
12.00
0.00
-

1650

153.29

904

84.00

22,090

2,052.18

33,250

3,089.73

12.50%

12.50%

37,406

3,475.95

SERVICE SPACES

Sub Total (Service Spaces)

TOTAL NET AREA FIRE STATION

MARK-UP ( to accommodate for wall
thicknesses and misc circulation space)
TOTAL GROSS AREA FIRE STATION

unknown
26,706

unknown
2,480.96
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Victoria Fire Station No. 1 - Vehicle and Equipment Inventory
A

Apparatus and Support Vehicles
Engine
Aerial Ladder
Heavy Rescue
Tanker
Hose Tender
Command Vehicle
Fuel Truck
Antique Apparatus
VEMA Cube Vans
EOC Vehicle
Pick-up Truck - Shop
Crane Truck
Tilt Deck Trailer
Pick-up Truck - Prevention
Cars - Prevention
Sport Utility Vehicle - Administration

Quantity

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Quantity

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Mechanics' Shop Equipment
Shop Air Compressor
SCBA Compressor
SCBA Cascade System
SCBA Fill Station
Tool box (Cory)
Tool box (Glenn)
Tool Box (Shop)
Mig Welder
Tig Welder
Oxy / Acetaline Torches
Wheel Dolly
Axle Stands
Axle Stands
Axle Stands
Mobile Vehicle Lifts
Chassis Bracket for Lifts
Shop Press
Solvent Tank
Lathe
Headlight Aligner
Floor Jacks
Drill Press
Sandblast Cabinet
Sandblast Vacuum
Charging Analyzer Tool
Waste Oil Storage
Waste Oil Storage
Portable Waste Oil Tank
Bulk Oil Tank
Oil Drums
Parts Shelving
Bolt Bins
Small Parts Drawers
Personnel Lockers
Steam Cleaner
Shipping Container

B

Length (feet)
2
1
1
1
1
1
1
3
3
1
1
1
1
5
3
3

Height (feet)
32'
48'
32'
34'
32'
20'
20'
25'
20'
30'
20'
30'
30'
15'
15'
15'

Length (inches)
1
1
1
1
1
1
1
1
1
1
1
4
4
2
4
1
1
1
1
1
3
1
1
1
1
1
3
3
1
3
23
2
2
2
1
1

10'-6"
12'
10'
10'
10'
7'
7'
8'-10"
8'-10"
12'
7'
12'
Width (inches)

50
44
28
54
24
19
18
22
22
24
38
24
12
18
48
36
30
24
24
24
16
16
28
22

24
32
24
12
13
18
36
96

27
37
28
34
72
56
29
42
42
24
44
24
12
18
48
154
36
36
72
28
30
22
48
20" diameter
22
1000 liter
208 liter
24
38
208 liter
32
34
20
24
60
240

165'-2 1/2" [50355]
76'-0" [23170]

37'-8" [11485]

30'-8" [9350]
9'-10" [3000]

20'-10" [6350]
HO

111

STORAGE
001

STORAGE
ROOM BELOW

LEGEND

HOSE TOWER
ABOVE

STORAGE

FURNACE

112

113

A. FIRE DEPARTMENT ADMIN.

110
VEHICLE 14

B. SUPPRESSION CREWS

VEHICLE 15

C. COMMUNICATIONS

61'-2" [18645]

107

D. FIRE PREVENTION

V.E.M.A.
ADDITION
(1990)

HOSE STORAGE
108

E. VEHICLE MAINTENANCE

I.T.
109

F. V.E.M.A.

VEHICLE BAYS
130

G. TRAINING

SERVICE BAYS
117

EXERCISE AREA

MECHANIC'S
OFFICE

-

114

SCBA
106

SCBA

UTILITY

104

105

V.E.M.A.

V.E.M.A.

127

-

VEHICLE 12

V.E.M.A.

VEHICLE 13

VICKI'S
OFFICE

126

APPARATUS BAY LADDER TRUCK

STAIR
3

103

P.P.E. GEAR STORAGE

P.P.E. GEAR STORAGE

52'-6" [16005]

125

131

OFFICE
ADDITION
(1979)

APPARATUS BAYS
101

W/C

VEHICLE 4
VEHICLE 2

CHIEF'S
OFFICE

124

122'-11 1/2" [37475]

ELECTRICAL

128

HW

128'-2 1/2" [39075]

115

P.P.E. GEAR STORAGE

P.P.E. GEAR STORAGE

W/C

132'-9 1/2" [40470]

2

116

EMERGENCY
RELAY

H. COMMON SPACES

129

STAIR

-

121

122

DEPUTY
CHIEF
123

VEHICLE 3
VEHICLE 11

100

I.T. AND
STORAGE
120

APPARATUS BAYS
101

DISPATCH
102

RECEPTION

APPARATUS BAY
ADDITION (1991)

OFFICE
ADDITION
(1996)

OFFICE

118

119
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VEHICLE 1

14'-6" [4420]

VEHICLE 8
VEHICLE 5

VEHICLE 6

VEHICLE 10
ENTRY FOYER

VEHICLE 7

21'-4" [6505]

VEHICLE 9

-

134'-8 1/2" [41055]
173'-4 1/2" [52845]

STAIR
1

17'-4" [5285]

current usage
main floor plan
scale - 1:200
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144'-4" [43990]

HOSE TOWER
PLATFORM

HOSE TOWER

LEGEND
A. FIRE DEPARTMENT ADMIN.

CORRIDOR
219

ROOF
MEETING

LOUNGE

220

222

V.E.M.A.
ADDITION
(1990)

29'-11" [9120]

221

B. SUPPRESSION CREWS
C. COMMUNICATIONS
D. FIRE PREVENTION
E. VEHICLE MAINTENANCE

W.C.
223

F. V.E.M.A.
STAIR

G. TRAINING

2

DINING
-

H. COMMON SPACES
RADIO

218

217

KITCHEN AND
WASHROOM
RENOVATION
(1999)
KITCHEN

LOCKERS

209

211

TRAINING

WASHROOM

HW HW

208

210

WASHROOM /
SHOWER

212

211A

STAIR
3

OFFICE
207

213

201

STORAGE

CLOSET

203

-

OFFICER

LOCKERS

-

215

200

-

202

LOCKERS

DORMITORY
DAY ROOM

-

APPARATUS BAY
ADDITION (1991)
LOCKERS

63'-2" [19255]

CORRIDOR

84'-3" [25685]

TELEVISION
ROOM

214

DW

STORAGE

114'-2 1/2" [34805]

ROOF PATIO

CORRIDOR

DORMITORY

LOUNGE

204

205

FIRE PREVENTION
WORKSTATIONS
206

OFFICE
ADDITION
(1996)
OFFICER'S OFFICER'S
BEDROOM BEDROOM
-

BALCONY

-

OFFICER'S
BEDROOM
205A

OFFICE
216

134'-8 1/2" [41065]

STAIR
1
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4.0 FUTURE DEVELOPMENT OPTIONS

4.1 introduction
This section will examine the possibilities of four development options available to the City. The report also
provides an Order of Magnitude Cost for each of these options long with a general description of the
proposed work in each option.

4.2 development options
This report finds that the renovation of the existing facility to meet all of the programmatic deficiencies and to
widen, lengthen, and raise the height of the apparatus bays to be not practical. If this work were to be
considered a major portion of the fire station, it would have to be demolished in order to rebuild the
apparatus bays. We have found that this type of wholesale rebuilding to not be cost effective when
compared to constructing a new fire station.
This report examines the costs of upgrading the existing building to meet the 2006 BC Building Code in two
separate options. Firstly, without post disaster design and secondly, with post disaster design built into the
option. Included in these two options are upgrades to various code deficiencies including exiting, fire
separations, and repair work to walls, roofs, and ceilings brought on by the seismic upgrading work. The
hose tower will be demolished and the antennas guyed to meet the code. In addition to this work, the fire
alarm and transfer switch would be added and the mechanical system upgraded and seismically braced. All
of these upgrades and associated breakdown of costs are outlined in the reports from the Architects,
Structural, Mechanical, Electrical Engineers, and the Asbestos Abatement Consultants.
OPTION 1 - To renovate the building to meet the current BC Building Code for simple seismic design (not
post disaster), and to meet many of the code requirements for safety, but not attempt to modify the
apparatus bays to be wider, higher, and longer. The building would essentially remain the same size and
would not meet the needed space increases recommended in the needs analysis. This should be
considered a solution to upgrade the seismic and code issues, but would not solve the major building space
deficiencies. Seismic bracing would be provided and the interior finishes would be upgraded where seismic
work leaves the structural elements exposed. The hose tower would be removed as would the fuelling
station.
ORDER OF MAGNITUDE COST ESTIMATE
OPTION 1 - TO RETROFIT AND REPAIR THE BUILDING TO MEET CURRENT BC BUILDING
CODE STANDARDS EXCLUDING " POST DISASTER SEISMIC DESIGN"

1
2
3
4
5
6
7
8
9
10
11

CATEGORY
CONSULTANTS' DESIGN FEES @ 16%
HAZARDOUS MATERIAL REMOVAL
SELECTIVE DEMOLITION
ARCHITECTURAL
STRUCTURAL *
MECHANICAL**
ELECTRICAL***
SITE WORK
GENERAL REQUIREMENTS 12.5%
CONSTRUCTION CONTINGENCY 10%
DESIGN CONTINGENCY 15%

UNIT COST
$10.00/SF for area affected
allowance
80.00/SF of area affected

allowance

12 TOTALS
* See pages 11 & 12 of the structural report for more details
** See mechanical report
*** New Fire alarm & Transfer switch

TOTAL COST
$627,000.00
$40,000.00
$40,000.00
$1,100,000.00
$1,200,000.00
$309,500.00
$50,000.00
$35,000.00
$358,000.00
$470,000.00
$320,000.00
$4,549,500.00
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OPTION 2 - To renovate the building to meet the current BC Building Code for post disaster seismic
design and to meet many of the code requirements for safety, but not to attempt to modify the apparatus
bays to be wider, higher, and longer. The building would essentially remain the same size and would not
meet the space increases recommended in the needs analysis. This should be considered a solution to
upgrade seismic and code issues, but would not solve the major building deficiencies. Seismic bracing
would be provided and the interior finishes would be upgraded where seismic work leaves the structural
elements exposed. The hose tower would be removed as would the fuelling station.
ORDER OF MAGNITUDE COST ESTIMATE
OPTION 2 - TO RETROFIT AND REPAIR THE BUILDING TO MEET CURRENT BC BUILDING
CODE STANDARDS INCLUDING "POST DISASTER SEISMIC DESIGN"
CATEGORY
1
2
3
4
5
6
7
8
9
10
11

CONSULTANTS' DESIGN FEES @ 16%
HAZARDOUS MATERIAL REMOVAL
SELECTIVE DEMOLITION
ARCHITECTURAL
STRUCTURAL *
MECHANICAL **
ELECTRICAL***
SITE WORK
GENERAL REQUIREMENTS 12.5%
CONSTRUCTION CONTINGENCY 15%
DESIGN CONTINGENCY 10%

UNIT COST

$10.00/SF for area affected
allowance
$100/SF for area affected

allowance

12 TOTALS
* See pages 11 & 12 of the structural report for details
** See mechanical report
*** New Fire Alarm & transfer switch

TOTAL COST
$914,700.00
$130,000.00
$60,000.00
$1,290,000.00
$2,300,000.00
$309,500.00
$50,000.00
$50,000.00
$523,700.00
$532,800.00
$471,000.00
$6,631,700.00

OPTION 3 – Examines the possibility of demolishing the existing building and constructing a new facility on
the site. Because the size of the site is not large enough to accommodate all of the programmed space
(apparatus bays, vehicle maintenance, antique fire apparatus storage and VEMA apparatus), this option
suggests that consideration should be given to locating the antique vehicle storage and VEMA vehicle
storage on another site. This would reduce the size of the on site project to about 32,000 SF from the
programmatic size of 37,406 SF, but more importantly allow the Fire Department apparatus bays and
vehicle service bays to fit on the site. We have included the following illustrations to assist in supporting our
assessment of this site:

Existing site plan - shows the building and parking as constructed now.

The site analysis diagram - outlines the major impacts of the existing zoning of the site.

The site analysis diagram - indicates the primary impacts on the site were it to be developed.

The site development diagram - to illustrate the encumbrances of the site on a design of a building
that would meet the space program if it were to be attempted. There simply is inadequate space for
all of the functions that require ground floor access to allow for the proper flow of apparatus and
personnel. The site is not large enough to accommodate the building and a training parking yard.
In addition, there would be no space for public or crew parking other that to construct a below
grade parking area. In summary this site is not large enough to accommodate the whole
program, but will work for the smaller space program.
Some minor zoning relaxations to increase the allowable building footprint would be required and the
department would need to find temporary quarters for approximately 18 months. This option would provide a
fully up to date station, which would meet most of the space program, all code requirements, and provide
apparatus bays with full height, width and length. This scheme needs to provide underground parking, and
would have a limited site training area. The entire building would meet all of the 2006 BC Building Code
requirements including seismic design to meet post disaster standards.
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ORDER OF MAGNITUDE COST ESTIMATE
OPTION 3 - TO DEMOLISH THE EXISTING BUILDING AND TO CONSTRUCT A NEW BUILDING
ON THE EXISTING SITE TO MEET THE NEW SPACE PROGRAM WITHOUT THE ANTIQUE
VEHICLE STORAGE NOR VEMA VEHICLE STORAGE, AND RETAINING SOME PORTIONS OF
THE EXISTING BUILDING.
CATEGORY
1
2
3
4
5
6
7
8
9
10
11
12

CONSULTANTS' DESIGN FEES @ 11%
HAZARDOUS MATERIAL REMOVAL
SELECTIVE DEMOLITION
UPGRADE RETAINED AREAS (6080 SF)
NEW BUILDING (24,500 SF)*
BELOW GRADE PARKING (40 VEHICLES)
RELOCATE VEMA VEHICLES TO FH 3
TEMPORARY QUARTERS (18 MONTHS)
SITE WORK
CONSTRUCTION CONTINGENCY 15%
DESIGN CONTINGENCY 10%
TOTALS

UNIT COST

$10.00/SF to demolish building
$5.00/SF to demolish building
$150/SF
$300/SF
$20,000.00 /car space
$250/SF
$30,000.00/month rental space
$10.00/SF of site

TOTAL COST
$1,480,000.00
$260,000.00
$130,000.00
$912,000.00
$7,350,000.00
$800,000.00
$412,500.00
$540,000.00
$380,000.00
$1,618,000.00
$1,080,000.00
$14,962,500.00

OPTION 4 – To develop a new fire station on the existing site to meet the needs analysis without facilities
for the antique fire apparatus nor VEMA vehicles storage. The design would incorporate two existing
portions of the building which have been constructed to meet current seismic design standards. Some minor
zoning relaxations to increase the allowable building footprint would be required and the department would
need to find temporary quarters for approximately 18 months. This option would provide a fully up to date
station, which would meet most of the space program, all code requirements, and provide apparatus bays
with full height, width and length. This scheme needs to provide underground parking, but a limited site
training area. The entire building would meet all of the 2006 BC Building Code requirements including
seismic design to meet post disaster standards. New construction of 24,500 SF and renovation of 6,135 SF
are included in this option.
ORDER OF MAGNITUDE COST ESTIMATE
OPTION 4 - TO DEMOLISH 70% OF THE EXISTING BUILDING AND TO CONSTRUCT A NEW
BUILDING ON THE EXISTING SITE TO MEET THE NEW SPACE PROGRAM WITHOUT
STORAGE FOR THE ANTIQUE FIRE APPARATUS
CATEGORY
1
2
3
4
5
6
7
8
9
10
11

UNIT COST

CONSULTANTS' DESIGN FEES @ 11%
HAZARDOUS MATERIAL REMOVAL
$10.00/SF to demolish building
SELECTIVE DEMOLITION
$5.00/SF to demolish building
NEW CONSTRUCTION (30,000 SF)*
$300/SF
BELOW GRADE PARKING (40 VEHICLES)
$20,000.00 /car space
RELOCATE VEMA VEHICLES TO FH 3
$250/SF
TEMPORARY QUARTERS (18 MONTHS)
$30,000.00/month rental space
SITE WORK
$10.00/SF of site
CONSTRUCTION CONTINGENCY 10%
DESIGN CONTINGENCY 10%
TOTALS
*This option excludes the museum constructs VEMA apparatus bays at FH 3

TOTAL COST
$1,580,000.00
$260,000.00
$130,000.00
$9,000,000.00
$800,000.00
$412,500.00
$540,000.00
$380,000.00
$1,730,000.00
$1,152,200.00
$15,984,700.00

The following table compares the existing building to the regulations of the zoning by-law. A new building of
32,000 SF in options 3 & 4 would likely require some minor relaxations.
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Site area (SF)
Building area – site coverage
Zoning

Allowable
n/a

Height

40% - 21,200 SF
R-3.2 Multiple Dwellings
Use R1-B for regulations
11 M max

Set backs (front)(M)
Set backs (rear)
Set backs (side)
Loading
Off Street Parking

7.5
7.5
1.5/3.5
No defined requirement
No defined requirement

As Constructed
53, 000 SF
(4,924 SM)
16,600 SF
Fire Station
7.0 M not including hose tower &
antennae
conforms
conforms
conforms
24 + rear yard

OPTION 5 – Examines the concept of relocating to a larger site of approximately 1.5 to 2.0 acres and allow
for all of the identified future needs to be accommodated. As opposed to Option 3, this would accommodate
all of the functions of the space program including the museum and VEMA onto one site and provide
surface parking and a large on site training ground. No additional cost for temporary accommodation would
be incurred and the possibility of trading this site for the existing site would assist in deferring costs.
ORDER OF MAGNITUDE COSTS
OPTION 5 - TO CONSTRUCT A NEW BUILDING ON A NEW SITE TO MEET ALL
OF THE REQUIREMENTS OF THE NEEDS ANALYSIS AND THE SPACE PROGRAM
CATEGORY
1
2
3
4
5
6
7
8
9
10

CONSULTANTS' DESIGN FEES @ 11%
HAZARDOUS MATERIAL REMOVAL
SELECTIVE DEMOLITION
NEW BUILDING (37,400 SF)
BELOW GRADE PARKING
TEMPORARY QUARTERS (18 MONTHS)
SITE WORKS
CONSTRUCTION CONTINGENCY 15%
DESIGN CONTINGENCY 10%
TOTALS

UNIT COST

TOTAL COST
$1,600,000.00

N/A
N/A
$300.00/SF
N/A
N/A
$10.00/SF of developed site

$11,220,000.00

$600,000.00
$1,770,000.00
$1,182,000.00
$16,372,000.00

4.3 conclusions
Options 1 & 2, while considerably less costly than Options 3 & 4, would provide the city with a building that
meets the 2006 BC Building Code for life safety and most other code requirements, but they will not provide
the Fire Department with a building that will meet their needs now and into the future. Serious consideration
should be given to renovating a building of this age.
Options 3 & 4 will provide the city with a new fire station that will meet the programmatic requirements of the
Fire Department, but excludes space for VEMA vehicle storage, storage of antique fire apparatus, suitable
training area, adequate parking and a safe City Data Centre. The size of the site in these options
compromises the provision of a facility which meets the full programmatic needs of the Fire Department, with
costs almost the same as OPTION 5.
The development of Option 5 on a site of suitable size, access, and topography should be given serious
consideration for a future Fire Department Headquarters facility. The selected site should be 1.5 to 2.0
acres and be as flat as possible with a major access road and a secondary road for returning apparatus and
other fire department vehicles. Obviously this site must be within the established response area for this
facility. A site of this size would allow for the layout to include a large training yard and suitable front aprons
with access for the 5 large apparatus bays, 2 maintenance bays and access for VEMA vehicles, storage for
the antique fire apparatus, and a fully post disaster resistant location for the City Data Centre. It is important
that the rear yard be designed to facilitate rear entry points into all vehicle bays, be open enough for
significant training around a hose drying tower, and have adequate parking for department vehicles, crew
vehicles, and the public.

Victoria FS No 1 - needs analysis
& facility assessment study

4.0 future development options

A: existing site plan
B: site analysis
C: zoning analysis
D: site development option 1
E: site development option 2
F: site development option 3
G: site development option 4
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