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LEED® OVERVIEW

At the onset of the project, it was established by Alberta Infrastructure and Transportation that the
standard core elementary schools be designed to target sufficient LEED® points so that once a
project site is identified, LEED® Silver under LEED® Canada — New Construction, V1, is
attainable.

Current Project Standing

The LEED® scorecard currently indicates a LEED® Silver standing at 39. This assessment
reflects only the content incorporated into the Design Development Report and the credits that
appear well within reach assuming current initiatives are completed. Items discussed as
potentially viable for this project but which cannot be confirmed from information in the Design
Development Report are itemized under the “may be or ?”” column. There are currently 10
credits in this column. A full LEED® checklist has been provided in Appendix D.

STRUCTURAL
Design Criteria
The structural design will be in accordance with the following codes and standards:

Alberta Building Code 2006

National Building Code 2005

Structural Steel Design CAN/CSA-S16-01

Reinforced Concrete Design CAN/CSA-A23.1/ A23.2 1 A23.3
Engineering Masonry Design CSA-S304.1

Foundation System

A geotechnical investigation must be completed for the proposed site to determine the foundation
type; however, foundations will either be a foundation wall on footing system or a grade beam on
pile system. If concentrations of soluble sulphates are present in the soils, Portland Cement Type
50 will be utilized for all foundation concrete.

Main Floor

Pending final geotechnical recommendations, a reinforced cast-in-place concrete floor on grade
will be provided for the main floor.

The floor will consist of 130 mm reinforced concrete slab unless noted otherwise in the soils
report, resting on compacted 150 mm clean well-graded granular base over native soils below.

Cast-in-place concrete structural supported floors will be provided for all exterior concrete stoops
at doorways and any other areas, which may be designated as “sensitive to movement”.
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Second Floor

The floor system for the second floor will consist of 100 mm thick reinforced concrete topping
acting compositely with 38 mm steel decking, supported by open web steel joists, beams and
columns.

Utilization of steel deck and joists becomes feasible and economically viable due to multiple
units, where the repetitive use of standard components manufactured in a factory may be fully
utilized.

This system has excellent structural rigidity and at the same time provides fire resistance, sound
control, durability, low maintenance and rapid construction, thus eliminating any unwanted
construction waiting periods.

Roof System

The roof structure over the new schools will consist of a combination of steel deck supported by
steel joists, beams, and steel trusses. Acoustic steel deck will be utilized over the Gymnasiums.

Wall System

Steel beams supported by a series of steel columns will be utilized to support the roof loads
mainly along the perimeter and corridor walls.

MECHANICAL
Design Criteria

The mechanical design will comply with the current Alberta Building Code (2006) Model
National Energy Code for Buildings (1997), and all applicable Provincial and Municipal Codes.
Good quality mechanical systems will be used throughout the project. ASHRAE will be used as a
guide to establish criteria for heating and ventilation system design.

System design will reflect a prudent blend of life cycle cost considerations including capital costs,
utility consumption costs, and simple straightforward systems that can be understood and
operated in an effective manner. Consideration will be given to providing accessibility for
maintenance. Canadian products will be specified wherever possible to facilitate easy
replacement of parts.

Fire Protection and Life Safety

All systems shall satisfy the latest building code and NFPA requirements. The building will be
fully sprinkled to NFPA 13 regardless of combustibility. In general, protection levels will be to
Light Hazard with Ordinary Group 1 and Group 2 Occupancies, unless otherwise directed by the
‘Authority having jurisdiction.” The sprinkler system will be a wet pipe quick response system.
Dry heads will be provided for locations where potential freeze conditions are possible, such as
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vestibules. The sprinkler system will be extended from the core school into the modular
classrooms. Recessed sprinkler heads will be installed in all ceiling areas and wire guards will be
provided over the sprinkler heads in the gymnasium. Grooved fittings are allowed only in fire
protection systems. Extinguishers will be distributed in recessed cabinets, consistent with
Alberta Building Code (2006) requirements.

6.3 Site Service Utilities

New storm and sanitary services are to be provided based on the generic site plan. Lines will be
connected to the municipal utilities, and the site will be subject to local Guideline requirements.
Storm water ponding may be required in the new green space adjacent to the new facility for
storm water retention, if mandated by local Municipal requirements.

A new gas service will be provided, as required, to suit the building loads and future modular
portable classroom loads.

6.4 Plumbing Systems

All new plumbing systems are to be of the latest design and of the highest degree of water
consumption efficiency. Ultra low flow urinals and low flush toilets will be utilized as a
sustainable design measure as a further water conservation measure. An emergency eyewash
station with a tempered water supply will be provided within the infirmary. CTS rooms will have
an oversized sink with an interceptor. Non-freeze hose bibs will be provided around the building
for cleaning only.

Domestic hot water for the facility is to be provided by the high efficiency water heaters installed
in the mechanical room. A small, domestic hot water recirculation pump will be provided to
ensure the availability of hot water throughout the facility. All domestic hot, cold, and
recirculation piping will be thermally insulated for energy conservation. Domestic hot, cold, and
recirculation piping will be extended to all fixtures. Domestic water piping, sanitary drainage
piping and natural gas piping will be extended from the core school to serve the modular
classrooms. Type L copper pipe will be installed for the cold water system. Type K copper pipe
will be installed for the hot water and recirculation systems. Grooved fittings will not be installed
in the domestic water system.

A system of sanitary drains and venting will collect sanitary waste and transfer effluent to the
municipal sewer system. The primary connection point will be a sanitary manhole in the
municipal services.

Storm water will ultimately be directed to a municipal storm water system. Consideration is being
given to a storm water retention system. Storm water may be collected by a system of roof drains
and catch basins.

Alberta Infrastructure
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6.5 Heating Systems

The heating system for the building will be a combination of perimeter baseboard heating and/or
passive radiant heating panels suspended from the structure. These perimeter elements will be a
two-pipe reverse return heating water piping system. The perimeter panels will be controlled in
concert with the air system functions for the building. The orientation of the heating system will
be as follows:

Two hot water high efficiency heating boilers will be situated in the mechanical room.
One exchanger will be provided for the air system glycol heating loop.

The respective heating loops, hydronic circulating pumps, expansion tanks, and
accessories will be installed locally in the mechanical room.

A network of insulated reversed return hot water supply and return lines running to
heating risers and mains will distribute heating water to the facility.

Radiant panels will be zoned on an exposure basis. Each zone will be controlled by
thermostats and 2-way control valves and where appropriate, individual room control.

Entrance unit heaters will be ceiling or wall mounted in vestibules and entryways to
allow for the offsetting of infiltration at the door entrances.

The proposed system will provide the occupants with a high level of thermal comfort
with a passive and quiet delivery of radiant energy to the building structure. This system
will afford the appropriate level of zoning and controls to suit space requirements.

Boiler plant will be controlled via a dedicated boiler controller and interface with the
BMS.

Butterfly valves will not be installed in the heating system.
Schedule 40 steel pipe will be installed for the heating system.
Grooved fittings will not be installed in the heating system.

6.6 Ventilation Systems

The main building ventilation systems will consist of two indoor air systems situated in the
mechanical room and mezzanine. The classroom and office area systems will be designed with
the premise of providing displacement ventilation at reduced air change rates, and with higher
proportions of outdoor air so that fan energy consumption and duct sizes can be reduced. The
gymnasium system will utilize duct mounted diffusers and will draw return/exhaust through the
washroom/change rooms. All systems will be equipped with a return fan, isolation dampers, filter
bank, glycol heating coil supplied from the heat exchangers, wet media humidifier, enthalpy
wheel or heat pipe, and a draw-through supply fan. All components will be selected for a life
expectancy of 30 years based on ASHRAE standards.

Alberta Infrastructure
Barr Ryder Architects & Interior Designers
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Ventilation to the classroom areas will be 100% outdoor air, displacement ventilation system to
supplement the operable windows in the building. This distribution system would supply air
around the perimeter of each floor to afford the minimum ventilation supplied to the spaces.
Alberta Building Code (2006) requirements establish the minimum level of mechanical
ventilation. True laminar displacement relies on thermal stratification to effectively pump out all
contaminants. Hence, on a continual basis, a slow flow of 100% outside air continually passes
occupants on a continual base without drafts or dead spots. The air flow supplied to the classroom
areas will not decrease the comfort levels, as schools will not be occupied during the summer
months. Alternative strategies include opening the windows, drawing the blinds closed during
days of higher temperatures, and allowing fresh air to circulate through the building. Ventilation
to the office and administration areas will be mixed ventilation through the use of coils to
increase the temperature and provide the required increased air flow with re-circulated air. Free
cooling is accomplished by opening the windows to provide natural ventilation.

All air systems will utilize heat recovery systems on the facility exhaust air streams to improve
operating efficiency and serve to preheat the outdoor air for the new building ventilation systems.
Air systems will be equipped with a variable temperature with space temperature feedback to
reset the discharge air temperature. Air systems will be designed to use 100% outdoor air and
provide free cooling when outdoor conditions permit.

Wet media humidifiers will be utilized to provide humidification during the winter months in the
classroom/office and gymnasium air systems. Humidifiers will be mounted in the mechanical
rooms or air systems.

Air system filtration on all units shall be two stage and meet MERV 13 for LEED® compliance
and air quality control.

All outdoor air and exhaust air dampers shall be insulated and utilize motorized dampers.

6.7 Exhaust Systems

The exhaust system for the washrooms in the building consists of a network of exhaust ductwork
connected to the primary exhaust fans. The washroom exhaust air will not be combined with
other exhaust/return air, other than at the inlet to the fan. The exhaust requirement will be in
compliance with the Alberta Building Code (2006). Exhaust systems will also be provided for the
photocopier and lunch/kitchenette areas, as well as for specific science classrooms.

Representative areas that will be equipped with ducted exhaust systems to fans are as follows:

Science labs.

Washrooms, change rooms and janitor rooms will be exhausted at the rate of 2 CFM/ft2,
as required by Code.

Storage areas will be exhausted at the rate of 4 ACH.

Servery areas will be exhausted as dictated by the exhaust hood design.

Fume hoods, kiln exhaust hoods, and dust collectors will be provided for Science Rooms, Art
Rooms and CTS/Wood Shop. Non-recirculating dust collectors will be installed and that
provision for make-up air will be provided. Overhead exhaust hood will be designed for the
stoves and exhausted to the outside.

Alberta Infrastructure
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Humidification Systems

Humidity control will be provided for the core building. It has been suggested that a minimum
amount of humidity control be provided using a wet media humidifier in the air systems to
maintain a minimum of 15% humidity in the building during the winter months. This is a more
energy efficient and resource limiting system for humidification and free cooling. The relative
humidity will be variable, dependent on outside air conditions above 5°C. Humidity will be added
only to the up air systems, not to the individual rooms. A water softener will be provided where
the supply water requires pretreatment to meet the needs of the wet media humidifier.

Controls

The control system shall be BACnet compliant DDC energy management control system. The
proposed system of room temperature control is simplistic and affords a reasonable level of
temperature control. It is recommended that this system be DDC based, flexible to function, and
expandable.

Executive Summary

The proposed development of the facility is driven by an optimal balance of comfort and
efficiency. The intent is to provide a sustainable and environmentally conscience system design
for the facility. Therefore, the following highlights are considered:

Improvements to plumbing facilities and fixtures to improve water use efficiency and
functionality.

Improvements to heating systems for control and heat distribution management to ensure
blanket coverage or exterior zones.

Addition of mechanical cooling systems in the form of unitary systems where
supplemental cooling is required.

Addition of heat recovery systems to reduce outdoor air heating loads.

Ventilation systems improvements to ensure low level displacement ventilation air is
accurately and unobtrusively delivered to occupied spaces that can be further enhanced
by the use of operable windows.

Improvements to life safety systems to meet the minimum Code requirements.

Addition of minimal humidification control for occupant comfort in the building.

Using wet media humidifier to provide evaporative cooling during summer season.

ELECTRICAL

Introduction

This report is based on the Alberta Infrastructure Standards for Core Elementary School Facilities
and the current edition of the Alberta Building Code (2006), Canadian Electrical Code, and all

Provincial and Municipal Codes. The electrical design shall include fixtures to minimize and
control energy consumption consistent with LEED® performance criteria.
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Power Service and Distribution

Service will be provided underground from a utility company network to a pad mounted
transformer located adjacent to the building. From this transformer, an underground 347/600V,
three phase, four wire secondary power services will be provided to the electrical distribution
center located in the main electrical room. A new 600 amp 347/600V, 3 g, 4 wire service will be
complete with a:

600 amp three pole main breaker.

TVSS unit.

Utility current transformer section/utility meter.

Integrated digital meter.

Moulded case thermal/magnetic breakers for the control of branch circuit panels.

The exact service size is to be confirmed during detail design. The branch circuit panels will be
located throughout the school to serve the various areas of load concentration most effectively.
Power, data, security, sound, and fire alarm provisions will be provided for in the corridor serving
the modular classrooms.

Telephone Service and Distribution

An underground telephone service (100 mm conduit) from TELUS facilities off site will be
provided, located in the same trench as the power service. This service will terminate in the
computer networking room. An additional 100 mm conduit will be provided for the supernet
cable. A cable tray system will be provided through the school to serve outlets in offices and
classrooms. The tray will extend down the corridor serving the modular classrooms.

Duplex Receptacles

Duplex receptacles will be provided throughout all areas of the school for staff convenience and
ease of facility operation. Special consideration will be given to the following areas: science
rooms, music and arts room, CTS, and auxiliary spaces to ensure that sufficient duplex
receptacles are provided to meet the special requirements of those areas. The exact location and
guantity of duplex receptacles in all areas will be determined by equipment layouts.

Car Park Receptacle

Car park receptacles will be provided in the parking lot. Receptacles will be mounted in
pre-manufactured posts that can be readily removed for maintenance and/or replacement. These
receptacles will be controlled from the mechanical BMCS system. The control strategy of the
receptacles shall be based on external temperatures with a cyclic operation.

Lighting
Fluorescent lighting will be the primary source of illumination throughout the school. LED and

compact fluorescent lighting will be used in selected areas for display and feature lighting for
architectural elements or as a means of changing the aesthetics of an area. The primary light
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fixtures will be a 1,220 mm pendant direct/indirect linear fluorescent and a 610 mm by 1220 mm,
with a recessed refractor lensed fluorescent luminaire for the school. Energy efficient T5 and T8
lamps and electronic ballast will be used in order to reduce energy consumption. Gymnasium
luminaires will be surface mounted. The luminaires will be equipped with energy efficient T5/HO
lamps and electronic ballast. All lighting in classrooms and offices will be controlled using low
voltage switching. Corridors and gathering areas will be centrally controlled using low voltage
switching. Multi-level control will be provided in all classrooms to allow illumination levels vary
with changing tasks. Mutli-level control in classrooms shall consist of one switch for the row
adjacent to the whiteboard and one switch for the entire room. Daylight sensors will be provided
for fluorescent lighting controllability and will adjust the level of light automatically with the
amount of natural light within each classroom (using the switch row approach).

Exterior site lighting will be provided at exits, pedestrian walkways, and throughout parking
areas. Site lighting will be designed to the illumination levels set forth by the Illuminating
Engineering Society of North America. All exterior lighting will be Dark Sky compliant. Site
lighting fixtures will be controlled through the use of photoelectric cells with override using the
BMCS system. Low use entrances will be illuminated with incandescent fixtures that ¢c/w motion
sensor and daylight control. Selected light fixtures within corridors will be controlled from the
security key pad to turn lights on during non-operational school hours to allow for personal travel.

Occupancy sensors will be utilized in storage, washrooms, and service rooms. Daylight sensors
will be incorporated to reduce illumination levels in high ceiling areas, taking into account the
natural light level. The lighting will be designed to achieve less than 1 watt/ft* of lighting power
density.

7.7 Exit Lights
Exit lights will be provided throughout the school and will be LED type.

7.8 Emergency Lighting
Emergency power battery packs and remote heads utilizing self-test technology will be provided
throughout the school in accordance with the requirements of the Alberta Building Code (2006).
Emergency lighting shall include all hardware, wiring, programming and testing.

7.9 Fire Alarm and Smoke Detection System
A fire alarm and smoke detection system, utilizing current addressable technology with horn
strobes and isolation modules will be provided. The location of all devices will be as per the
current Alberta Building Code (2006). The Fire alarm and smoke detection system shall include
all hardware, wiring, programming and testing.

7.10  Intrusion Detection System
An intrusion detection system and access control will be provided, consisting of an entry key pad

at the main entry to the school as well as motion sensors in the vestibules and corridors. This
system will be zoned to allow for community functions. The system shall be supplied with an

Alberta Infrastructure
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auto dialer for connection to an outside monitoring facility. An electric locking system will be
provided for all exterior doors and doors indicated in the architectural door schedule. Electric
locking system shall be compliment with the Alberta Building Code and not limit egress under a
fire alarm, power failure or other panic condition.

7.11  Sound and Intercommunication System

A telephone and intercom system will be provided consisting of a digital PABX type exchange,
complete with auto attendant, voice mail and homework hot line features. Administrative
handsets will be provided in the office and library and individual handsets in each classroom. The
system will allow communication between all handsets and selective directing of incoming and
outgoing telephone calls. Handsets will be accessible through the paging system. A paging
system will be provided complete with amplifier and zone control to permit paging via telephone-
intercom handset into classroom and various zones within the school. All corridors and
instructional areas will be provided with overhead speakers. Bus loading area, building perimeter
and playground areas will be covered by exterior speakers. A central programmable time clock
for classroom signals will be provided and interfaced with the paging system. An independent
sound reinforcement system will be provided for the gymnasium

7.12  Cable Television System

An underground television service (100 mm conduit) from an off site facility, will be provided for
and will run in the same trench as the telephone and supernet services. A television distribution
system will be provided throughout the school. The RG6-FT4 cable will be routed through the
cable tray to wall outlet locations. Classrooms, project centres, breakout, conference rooms,
library, staff lounge, and the gymnasium will be furnished with television outlets. The cable
television system shall include hardware, wiring, programming and testing.

7.13  Computer Provisions

Computer outlets will be allocated in all instructional space throughout the school, complete with
cable tray distribution in the corridor ceiling space. Category 6 cabling with 8P8C connectors will
be provided. Eight computer ports will be provided for in each instructional space. Two computer
outlets will also be provided for at the teacher station. One at the front of each classroom for
smart board use and another in the classroom ceiling for projector use. The core school will have
provision for wireless transmitters.

7.14  Clocks

Wireless analogue GPS clocks will be utilized in the classrooms and hallways. Wireless
12” diameter classroom clocks with built in antennas and transmitter/receiver will be provided in
instructional and administration areas. The 15” diameter GPS clock in the gymnasium will
require a wire guard.

Alberta Infrastructure
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7.15 Energy Conservation Features

In an effort to minimize and control energy consumption and provide a sustainable, efficient, and
functional system for the facility that is consistent with LEED® criteria, it is proposed that the
following special features be incorporated into the electrical systems of the school:

Energy efficient lamps and ballasts.

Multi-level local lighting controllability.

BMCS control of car park receptacle operation.

Use of fluorescent T8 and T5 technology.

Occupancy sensor control of lighting in all washrooms and daylight control of corridors.

Alberta Infrastructure
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