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6.0  OVERVIEW FUNCTIONAL PROGRAM

6.2  Consolidated Spatial Area Requirements

The space requirements summary and detailed space lists provide a tabulation of the total net areas 
of two new repository buildings.  The first area tabulated is the new Artifact Centre repository, which 
includes the City’s historical collection and its related functions, as well as the requirements of the City 
Archive, and the requirements of the City Public Art Program.  The second area tabulated is a new Fort 
Edmonton Park collection repository, which is planned to house collections currently on-site at the Park, 
as well as a portion of the current collection that is primarily for display or programming at FEP. 
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Net Area
All area figures are expressed as net functional area:  true net space devoted to each function measured 
to the inside face of the any defining partitions or boundaries.  Internal circulation space and aisles 
within collection storage spaces are counted as part of the net functional area.  Otherwise no circulation, 
building structure, or building service space is counted in this net area tabulation.

Gross Area Projection
Gross area is the total size of the building measured to the outside of the exterior walls and is used in 
estimating building cost.  Gross area is only determined accurately through building design. While this 
project has a demanding requirement for mechanical and electrical systems, which can lead to increase 
the gross area, the largest portion of both facilities is collection storage space, which requires simple 
circulation systems.  Site limitations and the overall size of the facilities will likely lead to multi-storey 
building solutions, and this will increase the need for elevators, stairs, and additional circulation.  With 
all factors considered the Consultants have chosen to calculate the gross area as 1.35 X the net area.  
Therefore the gross projected areas are as follows:

New  City Collection +  Off-Site Archive Repository =  7,409.2 square meters
New  Fort Edmonton Park Collection Repository =  1,428.6 square meters

Detailed Space Requirements 
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Net Area
All area figures are expressed as net functional area:  true net space devoted to each function measured 
to the inside face of the any defining partitions or boundaries.  Internal circulation space and aisles 
within collection storage spaces are counted as part of the net functional area.  Otherwise no circulation, 
building structure, or building service space is counted in this net area tabulation.
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Net Area
All area figures are expressed as net functional area:  true net space devoted to each function measured 
to the inside face of the any defining partitions or boundaries.  Internal circulation space and aisles 
within collection storage spaces are counted as part of the net functional area.  Otherwise no circulation, 
building structure, or building service space is counted in this net area tabulation.
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6.3  Technical Criteria

The following technical design criteria are, where applicable, based on the preventive conservation 
design principles presented in section 2.0 of this report.  They are organized under traditional building 
system disciplines.

ARCHITECTURAL SYSTEMS

Building Envelope

The building envelope is considered to include exposed and concealed walls and panels, windows, roof 
lights, glassed frames, penetrations (doors, shutters, louvres, etc.), slabs on grade or over unheated 
space, roof, terrace or traffic deck.  All components of the envelope must meet the following criteria:

The envelope must meet or exceed current regulations and best practice for energy conservation.  Fire 
rating must be in accordance with the applicable building code.  The envelope must resist all external 
forces which can be reasonably predicted over a 100-year period, including air pressures and earth 
or structural movement.  The envelope must permit the maintenance of the interior temperatures and 
humidities specified for particular museum spaces under predictable extremes.  The insulative layer 
must be continuous throughout this envelope and tight to all penetrations.  All elements positioned 
external to the insulative layer must be designed to accommodate expansion and contraction within 
the service temperature range of -40°C to +80°C.  All elements which are within the insulative layer 
must be designed to accommodate expansion and contraction within the service temperature range 
of -20°C to +30°C.

The membrane air/ vapour barrier must be properly placed in the wall construction, have very low 
permeability, and retain its performance under maximum wind load conditions or pressure differentials.  
The barrier must be rigid and durable and must be continuous through the envelope, with all elements 
of the barrier durably and functionally integrated at joints.  Air/ vapour exfiltration from the building 
must be tested following completion of air barrier installation and must satisfy criteria which support 
the specified interior environments without degradation of building components.  The need for internal 
barriers between humidified areas and non-humidified areas, or areas intended for different set points, 
must be studied.  Noise transmission through the exterior envelope must be reduced to satisfy the 
acoustic requirements, stated in following sections.

The envelope must secure the interior against invasion of pests, vermin, insects, plant and fungoid 
spores, and other organisms which may promote conditions which could cause deterioration of 
collections.  The envelope must resist intrusion by unauthorized persons.  Louvres, shutters, door and 
window frames, and other openings must be integrated with the building envelope.

Glazing systems must be designed and made to safely withstand local environmental conditions in 
accordance with the applicable building code.  Metal glazing frames must be designed to prevent 
transmission of temperatures that would permit condensation to form on inner surfaces.  Where 
extreme conditions may overcome the thermal break, the framing must accommodate, by design, 
the dispersal or disposal of condensate.  Glassed areas must meet all envelope criteria except that 
thermal performance may be reduced.  Colour temperature of daylight transmitted to the interior must 
not be appreciably changed in spaces where indicated.
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Exterior doorways must be constructed to minimize air passage, with durable effective weatherstrip on 
all sides, using the best technology available.  Door frames must be designed to prevent condensation 
on inner surfaces and be integrated with the insulative layer and the air/ vapour barrier.  Doors must be 
insulated to keep inner surface temperatures above the dew point at lowest external design temperature.  
Ductwork connected to louvres forms part of the building envelope and must respond to all criteria.

Accessibility

Access for people with disabilities is an important consideration in museum buildings, and their needs 
must be given special consideration.  The guiding principle must be that movement and access 
for users of wheelchairs and other mobility aids are fully integrated and as little distinguished from 
regular circulation as possible.  The visual environment must also be considered.  This implies careful 
consideration of light levels, avoidance of situations likely to cause perception problems, and appropriate 
design of signage, including tactile signage, and exhibition graphics.

The building must be accessible to a wide range of users including those who use wheelchairs or other 
devices which aid mobility, elderly people, and those with reduced seeing and/or hearing abilities.  All 
public and staff spaces of the building, including amenities, must be designed to accommodate the 
disabled.  The paths of travel used by those in wheelchairs must be direct and integrated into general 
movement systems.  

The design of the facility must be in accordance with current regulations and guidelines published by 
recognized accessibility advocate groups.  All facilities must meet the City of Edmonton accessibility 
guidelines outlined in Accessibility Standard, City Policy C463.  Consultation with an advisory group 
or consultant during the design period is also recommended to achieve the most sensitive results.

Finishes

The finishes within all areas of the building must conform to the preventive conservation considerations 
outlined in the preceding section on Contaminants and at the same time be supportive of the architectural 
concept and the stated design objectives.

The design process must weigh each finish material and coating choice against the following 
criteria:

•  accordance with architectural and spatial concept(s) including heritage considerations
•  functional performance: sound transmission, sound absorption, reflectance, stability
•  durability
•  maintenance: all finishes must be cleanable and require minimal maintenance
•  ease of access for maintenance purposes
•  acceptability from a collection conservation perspective based on stability over time
•  reaction with other materials
•  sustainable design considerations

These design considerations are intended to create conditions that encourage good housekeeping and 
ease of inspection.  This means that collection storage spaces must have finishes including a durable, 
washable floor surface, painted walls, and a painted suspended ceiling (not exposed structure).
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Finishes in public areas with little or no supervision such as washrooms and corridors must be vandal-
proof, easy to monitor for pests, and easily cleanable.  Serious consideration should be given to 
upgrading the quality of finishes in mechanical and electrical spaces beyond usual practice to better 
support pest management practices.

Daylight

The implications of the admission or restriction of daylight to specific spaces must be analyzed.  
Generally, daylight should not be admitted to areas where collection material will be present.  However, 
daylighting may be considered in certain exhibition and reference areas if the design is such that 
light levels and distribution are controlled by architectural means, or provision is made to completely 
eliminate (blackout) the daylight if demanded by the exhibition design, and the light that is admitted 
can be modulated to the intensity, ultraviolet, and infrared requirements of the space as described in 
the earlier section on light.  Since mechanical blackout systems are prone to failure, the architectural 
solution is the preferred option.

Circulation

Circulation spaces and systems must respond to three primary criteria:

•  the safe circulation of collection materials through the museum with specific attention to the 
movement in and out of the building itself 

•   safe and straightforward movement of visitors to the museum including those using the museum 
in groups

•  organization of circulation routes within a concept of access zones

All movement of collection materials, whether crated or not, should involve as little handling and 
as few hazards for the objects as possible as well as avoiding damage to the building.  To achieve 
this, the typical patterns of movement, and sequence of functions involved in the use of collection 
materials, must be considered and every effort made to minimize the distances and manipulations 
involved.  Conveyance vehicles should ride easily and smoothly; corridors should be wide enough for 
easy manipulation, and unobstructed, with as few turnings as possible; doors should accommodate 
vehicles and objects with ease; routes should be short and direct, with few doors.  If travel between 
floors is necessary, a freight elevator equipped to accommodate even the largest object should be 
provided.  Where collection circulation requires movement to and from public or heavily trafficked 
areas, recessed entry ways are required.

The concerns surrounding shipping and receiving collection materials combine those of artifact 
circulation generally, with the special needs that arise when items must move in or out of the building.  
Providing for easy access and turnaround for delivery trucks; an indoor (or as a minimum weather 
protected) truck bay; level loading/unloading facilities; easy security supervision; and direct access to 
the non-public circulation systems is essential.

All interior doors and collection circulation routes, including freight elevator, in the path between 
collection shipping/receiving and all spaces designated as having collection present must accommodate 
criteria that consider the size and configuration of the larger objects in the collection.
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Doorways between the loading dock and holding areas must be sized to accommodate the objects described 
above, with their crates and any conveyance needed to move these.  Movement by forklift is common.

The ideal museum loading condition is an enclosed truck bay to provide indoor parking for transport 
vehicles, including tractor-trailers, with the door closed.  To assist in side and rear loading of vehicles 
which will vary in size and height, and so that a minimum of lifting of heavy objects is required, 
generously sized hydraulic lifts (not dock levelers) are required along the back and one side of the truck 
bay.  Direct access through security and the receiving/ quarantine/ fumigation area to registration and 
general collection circulation systems is required from the loading dock.  The loading dock should also 
allow a forklift to drive on and off trucks for movement of large and/or heavy items, and there should 
be a permanent parking space for the forklift.  

The design of circulation systems and mechanical and electrical spaces must allow for movement of 
maintenance materials and equipment, and for replacement of mechanical and electrical equipment.  
Access for all maintenance, adjustment, and monitoring requirements must be allowed for without 
requiring access through collection spaces.

STRUCTURAL SYSTEMS

Choice of Systems

The purpose of this section is to identify criteria for consideration in structural system selection and 
design.  In new construction, the inherent qualities of poured-in-place reinforced concrete structure 
offer many advantages, and facilitate meeting the specialized criteria for the building.  The following 
advantages of concrete must be considered in the weighing of cost and other criteria during the system 
selection process:

•  inherent fire protection and separation
•  reduced structure-borne sound and vibration transmission
•  simplified detailing of enclosure (air barrier) which is more likely to lead to a satisfactory result 

at less cost
•  greater structural loading flexibility – i.e. better lateral distribution of loads

For large exhibition spaces and storage, and workshop spaces for large artifacts where longer spans 
are required, structural steel framing may be preferred for floors or roofs above these spaces.

Design Loads

The structure of the building must be designed and executed in accordance with the applicable building 
codes including seismic considerations.  Live load design criteria must also be discussed with museum 
representatives in areas where the requirement may exceed code requirement including collection 
storage, and collection processing.

Design live loads can only be determined through a collaborative process in which intended storage 
configurations and exhibition planning assumptions are agreed.  All collection storage space should 
assume use of compact storage throughout the space regardless of whether compact systems will 
be used initially.  In areas where conversion of storage systems to compact systems will be done in 
future, depress slabs to accommodate future rails and fill to finish floor level with lightweight concrete.  
This will permit future installation to avoid ramps.
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MECHANICAL SYSTEMS

Heating, Ventilating, and Air Conditioning Systems

The HVAC systems must provide precision environmental control to the building to the standards 
defined in the previous section 1.10 Summary of Environmental Criteria.

The following general criteria must be met:

•  Systems must follow advanced practice for energy conservation and other principles of sustainable 
development except where in conflict with continuity of interior environmental criteria.  In no 
case will energy saving measures be permitted to compromise the interior environmental criteria 
presented in this document.  All mechanical systems must be thoroughly coordinated with the 
architectural design and not encroach upon critical spatial dimensions such as collection storage 
and circulation routes and exhibition space requirements.  

•  Systems must provide efficiency and economy in both capital and operating costs.  Maintenance 
procedures must be clearly outlined in a preventive maintenance plan to encourage compliance 
and minimize system failures.  Equipment must be arranged for easy access and replacement.  
Complete as-built drawings and equipment manuals must be furnished at completion.  

Note the following observation by Stefan Michalski of the Canadian Conservation Institute:

“One unfortunate syndrome worldwide is the construction of an elaborate museum building by 
generous capital grants and outside technocrats, which is then operated on a shoestring by mere 
mortals.  The result has been many white elephants built through the 1970’s and 1980’s.  Our 
primary advice to museums now is:  design building systems for reliability, for the long haul, and 
for local operating resources.”

Outdoor ventilation air must be supplied at rates which recognize concern for indoor air quality.  All 
systems, considered in combination, must operate within the noise criteria limits prescribed in the 
previous section on acoustics.  In order to reduce the demands on humidity control equipment, it is 
suggested that the outside air percentage be adjustable in response to occupancy loads.
 
The system must be designed to include redundant pieces of critical or difficult-to-repair or replace 
equipment, to permit the maintenance of critical environments in the event of equipment failure.  The 
system must be designed to maintain the specified environments under emergency conditions, such 
as electrical power supply interruption. Under such conditions, collections and security staff would 
take appropriate operational precautions such as closing the museum, removing most of the occupant 
load, etc. 

An assessment of the building’s passive holding capacity and the reliability of electrical supply will be 
a factor in this consideration.  Computer modeling of various emergency conditions is recommended.  
The systems must also be designed in a manner that avoids disruption to environmental conditions 
for equipment maintenance shutdowns.
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Direct exhaust must be provided for those spaces with an identified need.  Energy recovery measures 
should be considered for all exhaust points.  The properties of the exhausted air and the nature of its 
exhaust must comply with all applicable environmental regulations with staff safety being a primary 
consideration.  Makeup air must be conditioned to maintain environmental criteria for the given space. 
 
Mechanical equipment involving liquids (coils, humidifiers, condensers, etc.) must not be located 
above collection storage areas, or other spaces such as labs or collection processing spaces where 
collection material is likely to be present. 
 
The mechanical systems must be controlled and monitored from a central microcomputer, with a 
graphic display, keyboard, and printer.  The system must sound an alarm if environmental conditions 
deviate from the prescribed limits, or if any component of the system fails.  The control/ monitoring 
system must also record, over time, the environmental conditions in all spaces.

Dual stage filtration including pre-filtration panels, and high efficiency bag filters shall be used in all 
air-handling units.  Additional space should be reserved in the units for further future upgrading of the 
filtration component.  Additional local filter capacity located outside the rooms shall be provided for 
exhibit spaces with high traffic and open dioramas. 

The HVAC system must be carefully zoned (compartmentalized) so that a contamination in one area 
(smoke, insects, bacteria, etc.) does not spread to the entire facility, especially to or from collection 
workrooms, storage, and exhibition galleries; provide positive air pressure differential at entrances to 
minimize the infiltration of dust and other contaminants; and avoid the creation of micro-environments 
which may be outside the design parameters of the space.  

Access arrangements for mechanical systems should minimize the need for access by maintenance 
personnel to exhibition or collection spaces.  Access should be designed to permit replacement of the 
largest components when required.

The HVAC system must have a provision for quick air evacuation from all areas of the building that 
can be used as a smoke evacuation system or for any other emergency.  Access to this system must 
be restricted to prevent improper usage.

The control of the relative humidity and temperature in spaces in which collections are present must 
be fully modulating or have enough steps to avoid rapid variations of the RH values.  The priority must 
be given to RH over temperature, except for the cold rooms, where RH must nevertheless be tightly 
controllable.  The programs for the regulation of temperature and relative humidity should implement 
the best available technology.  The operator shall be able to modify any program during the operation 
of the system without affecting its performance.  Humidity sensors should be of the best quality with 
minimal drift and simple to recalibrate. 

Combined with high quality sensors, the means to control the relative humidity must be adequate to 
maintain the required deadband.  Fully modulating or multi-stage capacity control for both humidification 
and dehumidification must be standard. All aspects of the mechanical system must be designed to 
control transfer of sound and vibration to public, staff, and collection spaces.
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In order to minimize the risk of water damage to the collection, water and drainage pipes (excepting 
the sprinkler system) must not pass over collection storage, exhibition, or other areas where collection 
materials are housed.  Floor drains must be provided in washrooms, mechanical rooms, loading dock, 
elevator pits, activity rooms, laboratories, and all other spaces where water may accumulate.  

Generally, collection storage spaces should not be located below grade.  However, if this is unavoidable, 
a drainage system must be installed and sized to quickly carry away water in the event of water entry.  
Floor drains must also prevent backflow of water, entry of pests, and entry of sewer gases.

Fire Protection

The concern for life safety is paramount and should be met by thoughtful compliance with applicable codes 
and standards.  However, the concern for the protection of the collections is not automatically accounted 
for by straightforward compliance with codes, and therefore requires special consideration.

Reference should be made to the applicable codes and design guidelines.  Consultation with local 
fire-fighting authorities during the design stage is recommended.  Every effort should be made to 
produce a building that will resist the spread of fire and not materially contribute to the fire load or fire 
growth rate.  The integrity of the fire separations must not be compromised by the openings created 
to provide access, or by the design of HVAC equipment.  As well, walls and ceilings must be finished 
with materials having a flame spread rating maximum of 25.

Access for the fire department to the property and to the building itself should be in accordance with 
applicable building codes.  In addition, the fire department connection, which supplies water to both 
the sprinkler system and the standpipe system, should be well identified and easily accessible. 

Care in the design and testing of the sprinkler system itself is also required to ensure reliability and 
to minimize the risk of accidental discharge caused by physical damage, freezing, or human error.  
The use of pre-action systems, self-closing heads, and other technical details can also be considered 
with a view to minimizing the risk of water damage beyond what is actually required to suppress the 
fire.  Nevertheless, most experts recommend wet pipe systems because of their inherent reliability.  
Regardless of the system chosen, the following special measures can reduce the risk of collection 
damage from accidental or functional discharge: use of welded pipe to minimize joints, painting or 
marking of sprinkler pipes to prevent accidental cutting, protection of heads or concealed heads, regular 
inspection, and strategically located shut-off valves.

In addition to sprinklers, the building must be equipped with a standpipe fire hose system and hand-
held fire extinguishers of the most appropriate type.  Selecting the best fire extinguisher for the given 
situation depends on the nature of the combustibles, the potential severity, the effectiveness of the 
extinguisher on the hazard, the potential for damage to collections from extinguisher agents, the 
ease of use, the personnel available to effectively operate the extinguisher, the adverse chemical 
reactions between the extinguishing agent and the burning materials, the safety of the operators, and 
the maintenance requirements for the extinguisher. 
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ELECTRICAL SYSTEMS

Power

The electrical system must be designed to meet or exceed all applicable federal, provincial, and 
municipal codes.  The electrical supply should exceed the immediate requirements of the building to 
allow for future requirements.

Cultural facilities are increasingly reliant on electronic data media including significant use in exhibitions 
and installations.  Consideration should be given to ensuring that all 110V convenience outlets in 
staff spaces are supplied with current within computer operating parameters, proper grounding, and 
power conditioning, including brownout and blackout protection, ideally by means of a true on-line 
Un-interruptible Power Supply (UPS), with adequate power backup at individual workstations.  The 
relative cost of a building-wide solution must be compared with a workstation-by workstation solution 
for power conditioning.  If including a central approach is not practical, then these parameters must 
be met on an individual basis for outlets in spaces designated by museum representatives as being 
likely computer locations.  Consideration should be given to cable/ fibre routes throughout the facility, 
as well as wireless-friendly building materials, and the location of patch panel closets or repeater 
stations throughout.  A dedicated power source is required for security systems.

Lighting

Lighting systems will provide a high degree of flexibility and must be capable of meeting the following 
criteria for limiting exposure and eliminating UV as explained in Section 2.2.

Backup Power

The electrical system must provide sufficient backup capacity to operate those systems required by 
code, emergency lighting, security alarm systems, and the HVAC equipment to a degree required to 
maintain the environment within the specified limits during an interruption in electrical supply.  In order 
to calculate the minimum requirements, modeling of building performance under critical conditions, 
including operational measures, is required.  All servers, network infrastructure, 'mission critical' 
workstations, and other 'essential' computing resources should be protected in this way.  However, 
any power conditioning/ backup systems for these critical core computing resources should be on an 
entirely separate system.  It is also imperative to have power and environmental monitoring capability 
in the Security Centre for the 'Server Room'.

The emergency power supply system should conform to CSA C282 Emergency Electrical Power Supply 
for Buildings.  Due to the need for security measures, the emergency power supply shall be able to 
operate for long intervals without requiring special care (diesel units).  Provision shall be made for 
easy and safe connection of a rental power generator unit to the distribution panel or to the transfer 
switch in the central electrical power supply.
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Fire Alarm System

A two-stage, fully addressable, zoned, non-coded fire alarm system should be installed for the purpose 
of alerting the occupants of an emergency situation as well as initiating appropriate action of other 
building systems.  The system should include the following:

•  control panel to carry out fire alarm and protection function, including receiving the alarm signals, 
initiating general alarms, supervising the system continuously, activating zone annunciator, and 
initiating trouble signals

•  trouble signal devices
•  power supply facilities
•  manual alarm stations
•  automatic alarm initiating devices (addressable to locate signal)
•  audible signal devices
•  end of line devices
•  annunciator panels
•  visual alarm signal devices
•  ancillary devices
•  remote annunciator panels

Operation of any initiating device should cause the following:

•  audible and visual signal devices to sound continuously throughout the building
•  a signal to be transmitted to security or to an approved central station facility
•  indication on the control panel and the remote annunciators of the zone from which the alarm 

originated
•  automatic closing of fire and smoke doors that are normally left open
•  immediate shutdown of the air conditioning and ventilation systems

The zoning of the fire alarm system should be based on floor area, building structural fire separations, 
and the severity of the hazard present within each area.

Fire Alarm Voice System

The facility must be equipped with a high quality fire alarm voice system to allow the following 
function:

•  delivery of emergency instructions (voice) to all areas of the building from the security control room 
and from the lobby reception desk

Public Address System

The facility must also be equipped with a Class-A public address system to allow the following 
functions:

•  delivery of messages (voice) to all public areas of the building from the security control room and 
from the lobby reception desk for things such as closing announcements or locating visitors

•  delivery of public addresses from strategic locations in the lobby or other gathering spaces to 
the immediate area for the delivery of speeches at special events 

•  delivery of individual messages to all service areas without disturbing other areas
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Smoke Detection System

An early warning smoke detection system, comprised of both ionization and photoelectric smoke 
detectors, should be installed throughout the building including areas served by sprinkler systems.  
This may exceed code requirements but is a requirement for the protection of the holdings to give 
advance warning ahead of sprinkler discharge.  The type, design, spacing, and area of coverage 
must be selected to reflect the area, volume, ceiling height, and fire hazard condition which might be 
encountered in the particular areas of the building.  VESDA is preferred.

In specific areas where investigation shows that the detectable quantity of heat might precede the 
detectable quantity of smoke, the detection system should be reinforced with strategically located 
heat detectors.

Equipment Location

Electrical switchgear, fuse boxes, or breaker panels, and all mechanical equipment requiring 
maintenance access, must be excluded from collection areas.  All electrical equipment must be securely 
mounted a safe distance away from any combustible material.

Communication Systems and Related Cable / Conduit Requirements 

The City must provide detailed IT requirements for the project.

SECURITY SYSTEMS

This section discusses a general model for facility security from general requirements for physical, 
operational, and electronic security to the identification of security zones and the application of 
requirements within each zone.  It is recommended that a museum planning a development project 
have a professional security assessment completed prior to the design stage of the project.  

Concept

The model concept of security discussed here is based on the utilization of several interacting security 
systems, which function in parallel and provide the levels of protection necessary to adequately 
safeguard personnel, collections, data, and assets from assessed threats.  These interacting systems 
are described in the following sections. 

Operational Security

In an ideal model, the security staff provide 24-hour per day, seven-day per week coverage of the 
building and site.  The guards monitor the intrusion, fire, life safety, and closed circuit television systems.  
They patrol the exterior and interior of the building and monitor access to the receiving dock/ employee 
entrance areas.  After-hours guards must be able to monitor the entire building from a single position.  The 
security staff also provides security coverage of the building during open hours in exhibition spaces and 
in events spaces for functions held after-hours.  In addition to its role of protecting all exhibition assets 
on display, it assists the public during any emergency condition.  The security staff represents a 'passive' 
approach to security within the museum spaces, avoiding the police or security guard image.
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The number of contract staff required will be determined by the vulnerability of the building to intrusions 
and the degree of protection afforded by the electronic security systems.  The number of proprietary 
staff required to protect the collections during public viewing hours will be determined by the design 
of the galleries (line of sight, viewing planes, etc.), the nature of works on display, and the anticipated 
volume of visitors.  The aim must be to minimize the number of staff by maximizing viewing planes.

Physical Security

The facility must be designed so as to effectively prevent illegal access by use of adjacent objects such 
as trees or parked vehicles.  The building fabric should be designed so that walls and roofs cannot be 
penetrated or scaled without the greatest of difficulty.  There should be no lower adjacent structures 
which can act as a route to the roof or upper stories.  All openings in structures that allow entry, such as 
vents, ducts, trap doors, and roof hatches, must be securable and electronically monitored.  Manhole 
entrances for site utilities such as gas, water, sewage, electricity, telephone lines, and drainage outlets 
which provide access to ductwork or pipes that lead into the building, and which are large enough 
to accommodate people, should be secured and monitored.  All utilities should be protected and not 
accessible to the public.

Windows on the ground floor are a considerable weakness and should be designed, illuminated, and 
protected so as to prevent easy access.  The use of polycarbonate laminates should be considered.  In 
the case where a window may give access to a gallery or transitional area, the glass should be either 
polycarbonate laminate or 1/2" plate glass.  Accessible operating windows are not acceptable.
The number of doors into and out of the museum should be no more than the minimum number of 
doors required for efficient operation and fire safety, but should include separate access for live animal 
maintenance, catering supplies and food waste, construction waste, and chemical waste disposal.   
Hardware requirements should be determined at the time of the security assessment.  All entry points 
should be clearly visible from the adjoining streets and well lighted.

Electronic Security

All security electronics will report to the security control room.  The room and its furnishings must 
be designed to allow one person to comfortably oversee all of the monitoring and communication 
devices. 

The following systems must be installed as directed in the specific 'security level' definitions which 
follow:

1.

2.

3.

4.

Electronic Alarm system:

Closed Circuit Television System 
(CCTV):

Card Access System:

Security Communications:

Requirements to be determined through a security 
assessment at the schematic design stage.

Requirements to be determined through a security 
assessment at the schematic design stage.

Requirements to be determined through a security 
assessment at the schematic design stage.

Requirements to be determined through a security 
assessment at the schematic design stage.



28 February 2011Lundholm Associates Architects in association with

Catherine C. Cole & Associates
6-23

EDMONTON'S HISTORICAL COLLECTIONS:  ARTIFACT CENTRE & ARCHIVES STRATEGY 

6.0  OVERVIEW FUNCTIONAL PROGRAM

Security Levels

Within the building, spaces will require varying degrees of security based on the contents and activity 
of the space.  Security requirements are given in three levels according to the following guidelines:

LEVEL  I  (highest) 
• secure storage for collections, traveling exhibits, curatorial work/ storage lay-out areas, and 

restricted areas (vaults)
•  security control room
•  exterior doors

LEVEL II  (high) 
•  conservation laboratories
•  workshop areas
•  collection shipping / receiving area
•  areas where cash and sensitive records are stored
•  audiovisual and high value attractive items
•  any area that may contain collection material overnight
•  chemical storage
•  emergency supply cabinets

LEVEL III  (basic)  
•  general office space
•  general storage and supplies
•  areas that never contain collection material or
•  attractive, high value items
•  mechanical rooms
•  first aid room 
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An important purpose of this study is to identify the scope of the building project and to estimate the 
development cost.  This section identifies a ‘Class D’ estimate for the construction cost of new City 
Collection Repository and new Fort Edmonton Park Collection Repository buildings assuming sites 
are made available by the City.  

The following points highlight some of the reasons why a museum collection building is an expensive 
structure to build than other types of municipal buildings.

Unit Rate Costing Assumptions
The unit rates used in developing the estimate are based on an assumption that the project will deliver a 
high quality, sustainable, institutional, museum-standard building and systems, anticipating high usage 
and flexibility for the future.  They do not allow for extraordinary ‘signature’ architectural statements.

Expensive Building Systems and Controls
Collection building systems must be designed to protect the collections from many risk factors including 
relative humidity, water damage, fire and smoke, theft and vandalism, and contamination. These 
sophisticated mechanical and electrical systems and specialty building envelope design standards are 
similar in complexity and cost to high-end hospital operating room environments. Meeting accepted 
gallery standards is not only necessary to safeguard the collections, but is essential to be able to 
receive travelling exhibitions and loans from other institutions. Meeting these standards is also 
typically a prerequisite for receiving grants from government programs.  The costing allows the building 
requirements for Category A status.

Complex Functions
Collection storage buildings are responsible for maintaining exacting standards to ensure the 
preservation of the collections.  They require high capacity building systems with built-in redundancies 
and fail-safe procedures.

Long Life Cycle
Museum buildings and their systems need to be designed for flexibility and adaptability. They are 
designed to serve the initial collection and collections growth. As such, they tend to be more expensive 
than operating systems that are intended for use in office or retail buildings.

High Gross to Net Area Ratio
Due to the movement and handling of large artifacts, circulatory systems (corridors, stairs, elevators) 
are oversized when compared with other building types.  Mechanical and electrical spaces are also 
larger to house the more sophisticated systems required.  For these reasons the unit rate must be 
applied to a larger gross area than otherwise might be expected from the net requirements.
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The new City Collection Repository and new Fort Edmonton Park Collection Repository cost estimates, 
detailed in the following charts, has been developed on the basis of a general contract tendered to 
pre-qualified general contractors.  It is considered a ‘Class D’ estimate of appropriate reliability for 
this stage of project development.  Appropriate contingencies have been included to allow for further 
elaboration during later stages.

Construction cost is the projected final cost of the construction contract, including change orders during 
construction.  Project cost for each phase includes construction costs as well as project overheads, 
such as professional fees, project administration, and separately procured items such as furniture 
and equipment

The construction estimate covers a reasonably complete and furnished building.  However, it excludes 
several categories of expenditures that are identified separately.  These include collection storage 
shelving and equipment, and loose furniture.  Landscaping is limited to ‘making good’ and the areas 
immediately around the expanded building.

The estimate is based on fourth quarter 2010 dollars with no allowance for escalation or de-
escalation.  
 
The estimate is based on review of recently built facilities in the museum and art gallery category. The 
estimate assumes a lump sum tender process to a general contractor, based on complete drawings 
and specifications.  

It is important to note that other potential costs have not been included because there is no basis for 
estimating them at this time. The following costs have not been included:

• Project Management Services
 A project of this size would not normally require dedicated project management services apart 

from those provided as a normal part of the architect’s services.  Further discussion is needed 
on how the project will be implemented and whether any project management costs need to 
be considered a part of the capital budget.  A 1.5% charge for project administration has been 
included.

• Escalation / De-escalation
 Costs appear to be escalating as the economy begins to recover from the global recession.  

The current economic volatility makes escalation projections unreliable.  

• Building Permit, Site Development Fees
 The City’s policies for its own capital projects need to be considered.  No allowance for these 

types of fee are included in the current projection.

• Fundraising Expenses
 The costs of professional fundraising consultants, fundraising events, or staff positions, are not 

included.

• Wider Site Development
 A site development item for work immediately around the building is included in the cost 

estimate, but wider site development costs have not been studied since a specific site has not 
been identified.  Similarly, no allowance is included for underground or surface parking.
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• Design Competition
 A normal, quality based selection process for selecting the architectural and engineering 

design team has been assumed.  If the City wishes to consider a design competition method, 
there would be additional costs.  A design competition is not the recommended method for this 
project.

The detailed capital estimates are shown on the following pages.
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7.1  Capital Budget Estimate:  New City Collection Repository
������������������������ ���������������� ��������

����������������������������������������������������������������������������������� �

�����������������������������������������������������������������������

��������������������������

������������
����������������������
������������� ����� �������������������������������������������

��������������� ����� ����������������������������������������������������������������������

����������������������� ����� ���������� ���������������������

��������������������� ����������
����������������
��������� �������

������������� �������
��������������������
������������������������������������
���������������������� ���������

�������������������������������������

���������������� ���������
���������������������������
������������������������������������������
��� ����������

�������������������������������������

�������������������������������
����
���������������������������������� ��������� ��������������������������������������������������������������������������

������������������� ������� ������������������������������������������������������������

���������������������� � ���������������������������������������������������

������������� ���������
�������������
����������������������� ��������� �������������������������������������������������������������

���������������������������� ������� �������������������������������������������������������������������

���������������������� ���������
����������������������������������
�������������� ���������

���������������������������������
�����������������������������������
������������� ����������

�������������������
����������������������� ������� ��������������������������

���������������������������� ��������� ����������������������������������������������������

��������������� �������
������ �������

���������������������� ���������
������������������� ���������

���������������������������������
������������������������������������
������� ����������

������������������������ ��������� ���������������������������������������������������������

���������������������� ����������



28 February 2011Lundholm Associates Architects in association with

Catherine C. Cole & Associates
7-5

7.0  FINANCIAL PROJECTIONS

EDMONTON'S HISTORICAL COLLECTIONS:  ARTIFACT CENTRE & ARCHIVES STRATEGY 

7.2  Capital Budget Estimate:  New Fort Edmonton Park Collection Repository������������������������ ���������������� ��������
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7.3  Resources Assessment

The following is the proposed staffing requirement for the two new City repositories.  This forecasted 
staffing complement does not include the requirements for the City Archives, nor the Public Art 
Department, that have been partially co-located with the new City Collection Repository.  Listed below 
are a description of the staff requirements and an illustrative diagram of the ideal staffing model.

Staffing Requirements

It is assumed that the new City Collection Repository and the new Fort Edmonton Park Collection 
Repository would be directly managed by the City of Edmonton.  When a City Museum is developed, 
and if it is established with an arms length governance structure, the potential integration of the collection 
management can be considered. 

The degree to which the collection is being actively developed will have a significant bearing on the 
staff requirements.  Regardless, additional staff will be required.  It has been assumed that the present 
number of person-years currently applied would continue to be needed to manage the Fort Edmonton 
Park collection facility.  The requirements for both management and development of the new City 
Collection Repository and the new Fort Edmonton Park Collection Repository would therefore be 
additional person-years.  The following model applies to an active collection development period.  The 
diagram shows positions that would be located both at the new City Collection Repository and the new 
Fort Edmonton Park Collection Repository and those that would be located at the Fort Edmonton Park 
collection facility.  Staff associated with the public art program and the City Archives are additional, 
presumably accounted for by those operations.

Specific Responsibilities

Collection Manager
This position would be the senior on-site person accountable for all aspects of collection management, 
including the collections located at Fort Edmonton Park.  The Collection Manager would also be 
responsible for the day-to-day operation of the City Collection Repository and the new Fort Edmonton 
Park Collection Repository.  The Collection Manager would supervise the registration, conservation, and 
logistics personnel involved with collection activity;  provide administrative support to curatorial work at 
the Centre and liaise with the Curators to facilitate their work; be responsible for policy development 
and strategic planning related to the City Collection; and liaise with the human resources, finance, 
contracting, and property management functions of the City.

Collections Assistant (Preparation)
This position would undertake general collection handling, packing, and mount-making, with preparation 
training and experience.  The position would deal with the physical movement of artifacts in and out 
of storage including crating and uncrating for loans.

Conservator
The conservator is responsible for providing advice to the Collections Manager, Registrar, and Curator 
regarding care of collections and for treatment of artifacts as required.  Key Responsibilities include 
preventive conservation, recommendations on use of artifacts, conservation treatments, and supervision 
of contract conservators as required.
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Registrar
This position is a museum professional with registration training and experience, responsible for 
maintaining and developing a comprehensive collection database, processing and tracking loans, 
managing the acquisition process, and making available collection data to both internal and external 
users.  This position will assist the curatorial staff in their collection development activities and be the 
in-house expert in matters of copyright, artist rights, Cultural Review Board and CRS regulations, and 
de-accessioning process.

Senior Curator
This position would be responsible for ongoing interpretive and collection strategy development based 
on appropriate consultation with the community.  The strategy would inform actual collection decisions 
on acquisition and de-accession.  The Curator provides the intellectual content for the City collection 
and is responsible for acquisition, de-accessioning, preservation, research, and interpretation of 
artifacts.  The Senior Curator may be specialized in history, anthropology, folklore, regional studies, or 
museology, or be a generalist able to work in several fields.  Key responsibilities related to collections 
development include development of the collections policy;  collections assessment, and identification 
of detailed priorities for acquisition and de-accession.

Associate Curator (Research)
One of the curatorial positions focused on research on Edmonton history within the overall interpretive 
strategy.  The research would assist in identifying collection targets.

Curatorial Assistant
The curatorial assistants provide the intellectual context for the City Collection and works with the Senior 
Curator on issues of collection management, acquisition, de-accessioning, preservation, research and 
interpretation of the collection artifacts.

This staffing model, expressed in the following diagram, does not take into account City of Edmonton 
Human Resources policies and procedures, nor exiting positions or personnel.  Reconciliation of this 
model remains to be done over time.  The following section 7.4 reflects the current operational planning 
for budgeting purposes.
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Ideal Staffing Model
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Ideal Staffing Model

Actual staffing must consider 
City Human Resources 
policies and procedures.
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7.4  Operating Impacts Analysis

The following assessment of the operational resource needs was proposed by Sandra Opdenkamp, 
Capital Projects Coordinator for the City of Edmonton.
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EDMONTON'S HISTORICAL COLLECTIONS:  ARTIFACT CENTRE & ARCHIVES STRATEGY 

8.0  SUMMARY OF FINDINGS

8.1  Collection Requirements

The general collection assessment found that a significant amount of the current City collection in 
storage at the Artifact Centre could be de-accessioned based solely upon condition, authenticity, and 
duplication.  In addition, the collection does not adequately cover all themes of importance in Edmonton's 
history.  The City collection, if it is to represent Edmonton’s heritage and support further development 
of FEP and a future City Museum, will need to be developed based on a new collections strategy and 
under the guidance of a curatorial committee.

The revision and approval of an expanded collections policy will provide updated guidelines for collection 
management including:  acquisition, de-accessioning, care and handling, registration, and cataloguing 
of the collection.  The aim of the policy would be to address the scope of collections, authority to collect, 
conservation and restoration, intellectual and physical access, incoming and outgoing loans, inventory 
control, documentation, professional ethics, and relevant legislation related to the collection.  The policy 
would also define the management of artifacts at Fort Edmonton Park and clearly articulate which 
artifacts in the collection should be maintained at the Artifacts Centre, and which should be transferred 
to storage at FEP.  The Consultants recommend that only large and robust collection artifacts at use 
at the Park should be stored on-site.  Regardless of the location of storage, the management of all  
artifacts should follow professional museological standards, and be organized according to a tiered 
system to distinguish between the management of: 

1.  Museum quality artifacts that require professional levels of protection for exhibition and 
storage;

2.  Artifacts that may be exhibited or stored in spaces that are not environmentally controlled but 
are physically secure; 

3.  Artifacts that may be exhibited or stored in a secure space, handled by visitors and still preserved; 
and 

4.  Reproduction and/or expendable objects required for programming (these artifacts may not 
be managed by curatorial staff but may be acquired by programming staff with the advice of 
curatorial staff, to ensure their authenticity). 

Assessment of Additional Relevant Collections

The Consultants performed a detailed review of other City collections, the collections of the partners of 
the City, and other local museum collections of interest.  It was determined that the number of artifacts 
that the City should anticipate acquiring from these collections is marginal.  Collections, such as the 
Edmonton Radial Railway Society and the Alberta Aviation Museum, would revert to other institutions 
or organizations in the event that the collections are surrendered.  Some collections duplicate artifacts 
already represented in the City’s collection or the City Archives, and/or do not contain material relevant 
to the City collection.  For example, the Consultants have suggested that a small portion of the 
Telephone Historical Centre collection and the Edmonton Police Services collection could be relevant 
to the development of the City Collection.
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Rather than focus on these collections as the source of additional relevant artifacts, the consideration 
for collection development should look towards the many artifacts found in private hands that fall 
outside the mandate of Edmonton’s existing museums.  These artifacts include: records of early 
businesses, and artifacts related to arts and cultural organizations, social services, health care and 
educational facilities, and family and community life.  The City collection could be developed through 
careful acquisition of selected artifacts.

Relevance of the Collection to the Proposed City Museum
If the collection is to be relevant to and support the development of a potential city museum, then 
expanding and refining the scope of the current collection development program will be required to 
represent additional themes relevant to Edmonton’s heritage.  Planning for the proposed city museum 
is at the early stages, but a mission statement has been proposed for consideration:  

The Museum of Edmonton helps Edmontonians and others to understand the City and its 
place in the world through engaging in research, interpretation and exhibition, and collection 
and preservation.  

This draft mission statement is helpful in defining the limits of the collection, and the focus on 
Edmonton-related artifacts, as well as exhibitions and programming.  

While the Consultants began a preliminary study of the specific themes to be presented at the proposed 
City Museum, more work is required to identify these themes and develop a collection policy that aligns 
the current collection with this intended future use.  Further public consultation should consider the 
relationship between collections and programming and types of interpretation to be explored within 
the City Museum.

Proposed Collection Strategy

Based on consultation with the Steering Committee and relevant stake holders, the project team pursued 
a collection strategy that requires the City to continue its support of Fort Edmonton Park programming 
with artifacts from the City collection, but take a more active role in the collection management and 
storage of the artifacts at the Park.  

It is the recommendation of the Consultants that the City of Edmonton create two collection repositories 
to replace the current Edmonton Artifact Centre (EAC).  The primary collection facility will house the 
majority of the artifacts in the City Collection and the secondary facility will house artifacts currently 
stored at Fort Edmonton Park as well as a relevant portion of the City Collection.  

The creation of two collection repositories will allow each one to be more efficiently designed according 
to the characteristics of the collection housed.  The repository at FEP will be primarily dedicated to 
vehicles, farm equipment, and other large artifacts at FEP as well as a portion of the City Collection 
currently stored at EAC that are deemed relevant to FEP, and will be sized to accommodate such artifacts, 
including drive-in access for vehicles, a collection workroom, and heavy duty storage for large objects.

As this facility will be secondary to the main City Collection repository, it will not require public access, 
nor significant administration facilities or collection related functions.  It will meet basic museum 
standards, but not the sophisticated conditions intended for the new City Collection repository.  FEP 
artifacts requiring special conditions should be located at the City Collection repository.  
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In contrast, the new City Collection repository will house a wide variety of collection artifacts as well 
as all related collection management facilities.  This main collection repository will also have a small 
component of public access to enable scholars controlled access to the collection.  

The proposed collection strategy also requires the City to actively refine and develop the current 
collection.  The process of developing the collection requires an immediate program of de-accessioning 
damaged, replicated, and duplicate artifacts according to a defined de-accessioning policy.  Then, 
the collection would be expanded to approximately 25,000 artifacts with the intention that expansion 
would be greatest in the underrepresented collection themes.  The identification of required artifacts 
and management of acquisition should follow a well defined acquisition policy and be guided by an 
acquisitions committee.

Archives Off-Site Storage Requirement

The Archive requires off-site collection storage accommodation in the immediate future to alleviate 
a critical lack of storage space at the Prince of Wales Armouries.  This off-site facility will include a 
small public component, facilities for archives operations, as well as significant storage capacity.  The 
Consultants can endorse the logic of co-locating the Archives off-site storage with the new collection 
repository.  There is some benefit in regards to the sharing of facilities, however, both operations are 
complementary and there is some public and professional benefit to consolidating archival and artifact 
collections in one facility.  There should be some cost benefit to building and operating one facility 
compared with two.

Project Development Priorities

The strategy for attending to the need for the City collection includes the two components – the new 
City Collection Repository (CCR) and the new Fort Edmonton Park Collection Repository.  Ideally both 
buildings should be constructed as soon as possible.  Having both buildings available will support the 
orderly re-organization of the collection including the de-accession program and lead to the earliest 
rescue of vulnerable collection material.

If resources or other factors lead to consideration of phasing the development, the priority should be 
on replacement of the present Edmonton Artifact Centre with the new City Collection Repository.  The 
most acute threats to the collection and the collections of greatest value are at the EAC.   It is here that 
very real damage and deterioration are occurring  - and the threat of large-scale collection loss due to 
fire and other threats are most severe.  Replacement of this facility is urgent.  Furthermore, if the FEP 
Collection Repository is delayed, the reserve capacity of the new CCR can be used to temporarily 
store the FEP material, whereas the FEP repository, if built first, can do little for the City Collection as a 
whole.  For all these reasons the City Collection Repository should be the priority component essential 
to the primary objective of safeguarding the existing collection and facilitating further development.
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8.2  Facility Implications

Existing Artifact Centre Assessment

The current conditions at the Artifact Centre place the long-term preservation of the City’s collection 
in serious jeopardy.  In order to transform the current facility into a museological standard collection 
repository that meets professional standards, improvements would have to be made to almost all 
aspects of the facility, including:  creating a shipping/receiving facility, extensive improvements to the 
exterior envelope, positive resolution of the groundwater problem, extensive improvements to the 
foundation, new roofing; completion of fire separations; addition of a large freight elevator; and new 
mechanical and electrical systems.  A renovation of this scale would trigger the need for full compliance 
with the current building code, as well as the need for extensive remediation of asbestos and mould.  
In addition, the mixed uses in the building, namely the neighboring City workshops, are fundamentally 
incompatible with a collection repository due to the increased risk of fire and contamination.  It is the 
opinion of the Consultants that the investment required to upgrade the current facilities would equal 
or exceed the cost of a new purpose-built collection repository.  Remediation of this scale would 
necessitate temporary relocation of the collections.

Short Term Measures
It is not an overstatement to say that the collections at the Artifact Centre are in acute jeopardy and 
immediate short-term improvements should be implemented to ensure the protection of the artifacts.  
These short-term improvements are only intended to diminish the most extreme cases of risk and 
degradation until a new storage facility is created for the collections.  They are as follows:

• Begin the process of removing all artifacts from the basement and cease all functions on the 
levels below the main floor;

• Stop all collection workshop activities until the workshop can be properly segregated from the 
collection storage areas: the area can be used for objects from the basement;

• As de-accessioning creates more storage space for the collection, alleviate overcrowding 
and improper storage formats of the most vulnerable collections, ie. textiles and costumes, 
photographic media, ceramics, and glass; and

• Obtain a small scale cold storage freezer for temperature sensitive artifacts, such as organic 
material and media. 

Public Art Facilities

The City of Edmonton Public Art program is in need of collection storage space, as well as operational 
space.  The Consultants believe it is logical to include this complementary program in the new collection 
facility and have tentatively included the net areas required in the overall spatial calculations for the 
new repository.  The inclusion of this additional program is subject to further discussion as the project 
for the new collection repository develops.  Some of the requirements are shared with the museum 
collection operation.
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Long Term Facility Requirements

The Consultants have consolidated and tabulated the functional areas required for each of the proposed 
collection repositories.  The City Collection repository, intended to replace the current Artifact Centre 
would require collection storage, as well as collection related functions such as shipping/receiving, 
collection processing areas, and administrative space.  The repository would be co-located with the 
City Archives off-site storage, and also accommodate a portion of the City of Edmonton's Public Art 
Programs' conservation facilities.  The overall magnitude of this facility would be 5,488 square meters 
net.

The Fort Edmonton Park collection repository would house large collection objects in use at the Park, 
a portion of the City Collection, as well as minimal collection workspaces.  The overall magnitude of 
this facility would be 1,429 square meters net.

The City has expressed an interest in moving ahead with complete Functional Programs for the new 
collection facilities.  These documents will fully articulate the spatial and functional requirements for 
both facilities and provide detailed descriptions of the technical criteria for all functional spaces.  The 
production of this document will provide definition of the design requirements, and provide guidelines 
for the analysis of development and design proposals.  The existence of functional programs will also 
allow the Steering Committee to provide justification to approving agencies and sponsors as well as 
control of the project content throughout the duration of the project.
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8.3  Financial Projections

Based on the scope of the building projects identified in the Study, the Consultants prepared a ‘class 
D’ estimate of the capital budget for the new Edmonton Artifacts Centre, and the new Fort Edmonton 
Park Collection Repository, assuming the sites are made available by the City.  

The total project cost for the new Edmonton Artifact Centre was calculated to approximately 
$19,900,000.

The total project cost for the new Fort Edmonton Park Collection Repository was calculated to 
approximately $4,100,000.
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