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SPEC NOTE DESCRIPTION: This Section specifies the requirements for the Concept Design strategy.
SPEC NOTE ENVIRONMENTAL: This Section will outline the holistic green design framework within which the project will evolve in the design process. It describes the design criteria for the project, sets sustainable goals based on the projects design decisions, in an effort to avoid undefined goals, disjointed efforts and mis-communications between the Engineer/Consultant and the Contractor. The sustainability goals are delineated with measurable performance targets. Operational requirements are specified to transform the design requirements into physical (site and building) requirements.
SPEC NOTE: This Section 01 47 13 has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 01361 - Sustainable Requirements: Concept Design in accordance with MasterFormat 1995.
Part 1 General
1.1 PRECEDENCE
SPEC NOTE: Delete the following article for Private Sector projects.
.1 For Federal Government Projects, Division 1 Sections take precedence over technical specifications in other Divisions of the Project Manual.
1.2 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following for the specific project.
.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
.1 ASHRAE 52.2-[1999], Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.
.2 ASHRAE 55-[1992], Thermal Environmental Conditions for Human Occupancy.
.3 ASHRAE 62-[2001], Ventilation for Acceptable Indoor Air Quality.
.4 ASHRAE 129-[1997], Measuring-Air Change Effectiveness.
.2 American Society for Testing and Materials International, (ASTM)
.1 ASTM D3960-[02], Standard Practice for Determining Volatile Organic Compound Content of Paints and Related Coatings.
.3 Canadian Environmental Assessment Act (CEAA) [2001].
.4 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-92.1-[1989], Sound Absorptive Prefabricated Acoustical Units.
.5 Canadian Standards Association (CSA International)
.1 CAN/CSA-B45 Series-[02], General Requirements for Plumbing Fixtures.
.2 CAN/CSA-B125-[01], Plumbing Fittings.
.6 Environmental Choice Program
.1 CCD-016-[97], Thermal Insulation.
.2 CCD-017-[98], Acoustical Products.
.3 CCD-025-[01], Commercial Modular Carpet.
.4 CCD-026-[01], Commercial Non-modular Carpet.
.5 CCD-029-[95], Water Conserving Products.
.6 CCD-045-[95], Sealant and Caulking Compounds.
.7 CCD-046-[95], Adhesives.
.8 CCD-047-[98], Paints, Surface Coatings.
.9 CCD-048-[95], Surface Coatings - Recycled Water-Bourne.
.7 Environmental Protection Agency (EPA) Test Methods
.1 EPA Method 24-24A, 40 CFR, Part 60, Appendix A (1991) (US Environmental Protection Agency).
.2 EPA Method 1400 NIOSH Manual of Analytic Methods, Volume 1 February 1984.
.8 National Research Council Canada (NRC)
.1 National Energy Code of Canada for Buildings [2015](NECB).
.9 Natural Resources Canada (NRCan)
.1 EnerGuide Program.
.10 Sheet Metal and Air Conditioning National Contractors Association (SMACNA)
.1 SMACNA-[1995], Indoor Air Quality Guideline for Occupied Buildings Under Construction Guideline.
.11 Santa Monica Green Building Design and Construction (SMGBD) Guidelines - [1994].
1.4 DEFINITIONS
.1 Building flush out:
.1 Levels of volatile organic compounds from construction and interior finish materials are highest immediately after installation and decline with age.
.2 Building flush-out is a sustained period of full ventilation, using 100% outdoor air prior to building occupancy to reduce levels of residual VOCs.
.3 Flush-out differs from a bake-out in that latter is provision of continuous or periodic ventilation while maintaining elevated indoor air temperatures.
.4 Building flush-out is effective source control which will minimize or eliminate need for building bake-out.
.2 Legionella:
.1 Legionnaires' disease is a lung infection (pneumonia) caused by a bacterium named Legionella pneumophila.
.2 A major source is water distribution systems and cooling towers of large buildings.
.3 Other sources include mist machines, humidifiers, whirlpool spas, and hot springs.
.3 Chlorofluorocarbons (CFC):
.1 CFCs are ozone depleting gases.
.2 Facilities may use CFCs in refrigeration, air conditioning and other applications which include solvent cleaning, laboratory chemicals and sterilants.
.3 North America discontinued production of CFCs in 1996.
.4 Hydrochlorofluorocarbons HCFC:
.1 Most HCFCs are used as interim replacements for CFCs as they have a lower Ozone Depleting Potential.
.2 HCFC-22 (R-22) is often used to replace CFC-12 (R-12) in air conditioning and heat pump units, and HCFC-123 (R-123) can be used to replace R-11 in large chillers.
.3 Some HCFCs are also used as fire extinguishing agents.
.5 Halons:
.1 Halons, or bromofluorocarbons, can deplete up to ten times as much stratospheric ozone as CFCs.
.2 They also contribute to climate change and global warming.
.3 Federal operations may use Halons in portable and fixed fire suppression systems, and laboratory and sterilant applications.
.4 North America discontinued production of halons in 1994.
.6 Hydrofluorocarbons (HFCs) and Perfluorocarbons (PFCs):
.1 HFCs and PFCs do not deplete stratospheric ozone but do contribute to global warming.
.2 These chemicals are available as replacements for both CFCs and HCFCs in cooling applications.
.3 For example, HFC-134a is often used to replace CFC-12 in mobile and domestic air conditioning units.
.4 They may also be used as solvents.
1.5 HAZARDOUS MATERIALS
.1 Concept Design strategy for this project provides for proper storage of hazardous materials.
.1 Referenced Standards: handling of hazardous materials in accordance with Provincial and Municipal regulations relevant to Concept Design strategy for this project include:
.1 Designated areas for storage of chemicals and hazardous wastes with security of access.
.2 Plan and provision for prevention and containment spills from entering drains.
.3 Provision for outside venting.
.2 Follow methods and procedures specified in Section [02 81 01- Hazardous Materials]; Section [02 50 13- Management of Toxic Waste].
1.6 SITE SELECTION
SPEC NOTE: The most beneficial use of sites is rehabilitation of 'brown-field' sites or polluted soils. Highly developed sites or those that have been degraded through industrial use will benefit by the containment or removal of contaminated soils, and by incorporating landscaping strategies, which repair past environmental damage. Site remediation may include the integration of bioremediation measures. For example, sunflowers have been used to remove cadmium from the soil. The mature plants are harvested and disposed of in a hazardous waste facility.
.1 Concept Design strategies includes remediation of contaminated site where applicable.
.1 Concept Design strategy includes enhancement of site by:
SPEC NOTE: Site enhancement measures can be achieved through prevention of soil erosion; creating habitat; establishing vegetative connections and/or reinforcements to establish contiguous networks with other natural systems both within a site and beyond its boundaries, appropriate site drainage and water retention is being implemented, heat islands are avoided and regeneration techniques are applied.
.2 Enhancing ecological value of site by [_____]
SPEC NOTE: Where the site is near a body of water, a landscape buffer zone with native vegetation along a waterway helps to control erosion and protects surface waters from polluted runoff. It will also help to establish important habitats for native species. In heavily developed areas, even small areas of natural habitat can be vitally important ecologically. A landscape architect can provide advice based on slope, soil type, local regulations and client goals of improving native habitat.
.3 Establishing landscape buffer zones by: [_____]
1.7 EROSION AND SEDIMENTATION CONTROL
.1 Concept Design strategy includes the development of a erosion control plan to control negative impacts on water and air quality; plan should meet these objectives:
.1 Prevent loss of soil during construction by storm water run-off and wind erosion.
.2 Protect stockpiled topsoil.
.3 Prevent sedimentation of [air pollution] [receiving streams] [storm sewers]with dust or particulate matter.
.2 Follow methods and procedures specified in Section [31 23 33.01- Excavating, Trenching and Backfilling].
1.8 REDUCING SITE DISTURBANCES
SPEC NOTE: In accordance with the Canadian Environmental Assessment Act an environmental assessment process may need to be implemented on identified sites where there is a likelihood of removing, disturbing or damaging the vegetation or soil in a wildlife area.
.1 Concept Design strategy has conducted site analysis to [topography] [drainage] [water features] [geology] [vegetation] [previous land use] [soils].
.2 These measures have been applied to this projects construction site:
SPEC NOTE: Edit the following paragraphs to suit project site requirements and conditions.
.1 Soil compaction avoided where possible.
.2 Re-grade and plant vegetation on construction site as soon as possible.
.3 Steeper slopes have been left undisturbed.
.4 Erosion barriers have been constructed.
.5 Avoid major alterations to sensitive topography, vegetation and wild life habitat.
SPEC NOTE: The existing site vegetation should be mapped, and where possible, all significant trees and natural slopes should be preserved in order to maintain the existing direction of water flow. It is especially critical not to disturb the ground around a tree, for any change to the grade around it can injure or kill it. If the grade is lowered, this can sever roots; if the grade is raised by adding fill to the existing level, this can suffocate the roots. Preserving the grade around important trees may require modifications to the planned location or design of the building.
.3 Concept Design strategy:
.1 Minimize disturbance of any undeveloped areas on site and maintain existing site grading where indicated and where possible.
SPEC NOTE: The design should provide natural cover such as trees to shade at least 60% of impermeable surfaces of the property. A good rule of thumb is at least one tree on the site for every 93 m2of impermeable surface on the building lot, including parking, walkways and plazas. Roof spaces and terraces can also be shaded using vegetation. This has the added benefit of replacing vegetation lost to construction. Where natural shading is not possible, artificial shading should be provided, such as covered walks.
SPEC NOTE: Another measure to avoid creating heat islands is to use light-coloured, high-albedo materials with at least 30% reflectance on surfaces such as roofing.
.2 Avoid creating heat islands by shading and high albedo roofing.
SPEC NOTE: The development of a site should result in the unavoidable destruction of vegetation in the area to be built upon, it may make sense to salvage native plants for later planting on the site as part of the landscaping. Plants to salvage can include trees, shrubs, and perennials, including ferns and wild flowers. Choosing smaller specimens of trees and shrubs increases their likelihood of survival. Some spring wild flowers, that die back by midsummer may appear to have died or can't be found for replanting. In order to salvage native plants during construction, an area must be set aside to hold the plants until the site is ready to be landscaped. On a large project, the landscape contractor could plant the salvaged plants in a nursery area and care for them.
.3 Integrate native planting and naturalization strategies.
SPEC NOTE: Lawn areas should be limited to those required for functional purposes, such as a picnic area. Irrigated turf areas that are not needed for functional purposes can be renovated with several types of plant design alternatives that will help minimize or eliminate the need for supplemental irrigation.
.4 Limit lawn areas.
1.9 BUILDING ORIENTATION
.1 Concept Design Strategy configures occupied spaces to:
SPEC NOTE: Where site conditions permit, orient the building with the long side east west for highest winter gains and lowest summer gains. Southeast or southwest orientation can capitalize on morning or afternoon solar gains respectively without major losses in performance.
.1 Utilize shading opportunities to maximize solar gains.
SPEC NOTE: The most common method of passive solar heating involves direct gain through south facing windows, clerestory windows and roof monitors. These should have access to direct sunlight between 10 am and 2 pm from November to March and should be equipped with control devices to avoid overheating at other times. Building envelope strategies must be done first for the passive strategy to be effective.
.2 Utilize passive solar heating.
SPEC NOTE: Excessive summer solar heat can be mitigated through optimum orientation of the building. Orienting a building to true south, as opposed to 45 degrees off true south, makes it easier to manage solar gains, bringing the sun in during the heating season from the south side, and excluding the sun during the cooling season. During the summer, the sun is very high at noon and rises and sets north of the east/west axis. For this reason, the maximum heat gain in buildings occurs through the roof and the west facades. Therefore east and west facades should be reduced in size by orienting the long dimension of the building along the east/west axis.
.3 Utilize building orientation to mitigate excessive summer solar heat.
SPEC NOTE ENVIRONMENTAL: Planting deciduous trees particularly due west of west-facing windows can also help reduce the heat gain. Located to the southeast and southwest of the building, they will provide shade from morning and afternoon sun. Deciduous trees such as honey locust, ginkgo and mulberry shade walls during the summer, but have thin branches and trunks to allow sunlight to pass through them in the winter. Select trees that can be planted within 6 m of windows and grow to be at least 3 m taller than the window.
.4 Utilize deciduous trees to reduce heat gain.
SPEC NOTE: Trees intended to shade outdoor spaces should have broad and spreading crowns, which provide large pools of shade. Examples are the red oak and the linden.
.5 Utilize trees to shade outdoor spaces.
.6 Configure openings to utilize shading opportunities to control unwanted solar heat gain.
.7 Configure openings to utilize shading opportunities to maximize solar gains.
SPEC NOTE: Localized build-up of snow especially at doors/loading docks requires much effort and energy for snow removal. Use wind/snow control studies on sites where this could be a problem. Wind control at the ground level can be achieved through use of vegetation, walls and fences acting as windbreaks.
.8 Minimize snow deposition and thermal loss due to wind through building configuration and uses:
SPEC NOTE: A mixture of edge species, such as pine, dogwood, hawthorn, spruce and yew can be more effective than a windbreak of just one variety. To reduce velocity and break up streamline flow, place evergreens close to the ground level and deciduous trees towards the top. Incorporation of vegetation in berming can also increase privacy.
.1 Windbreaks.
SPEC NOTE: The area exposed to wind can also be minimized through berming and earth sheltering. Energy simulations of best energy saving technologies done for Union/Consumers Gas by Line Architect show that wind breaks using earth sheltering are the most effective and produce the greatest energy savings in most meteorological regions.
.2 Berming.
SPEC NOTE: Where appropriate, provide an open floor plan and openings located to catch prevailing breezes. This can provide natural cooling during the time of the year when outdoor air is cooler than indoor air. Natural cooling is most effective when the building is designed for cross ventilation. Openings on the downwind side allow hot indoor air to leave, and openings on the windward side allow cooler outdoor air in.
.9 Coordinate building form, occupied spaces and fenestration to allow for natural or hybrid ventilation.
SPEC NOTE: Building orientation and form should always be selected before functional requirements or load reductions strategies are integrated into the building lighting design.
.1 Concept Design strategy locates and orients building to maximize opportunities for day-lighting and glare control.
1.10 BUILDING ENVELOPE
.1 Concept Design strategy uses:
SPEC NOTE: In colder climates, glazing with a low U-factor minimizes energy use and may reduce the need for perimeter heating. Choose south facing windows carefully for passive solar buildings. While most low-e glass also has a low solar heat gain coefficient (SHGC), some low-e glass has a higher SHGC, which admits more solar energy and therefore would be appropriate for a passive solar strategy. In indoor environments with high humidity, windows with higher insulation values may be specified, to reduce condensation and biological growth problems.
.1 Window glazing with a low U-factor.
SPEC NOTE: During the summer, when the sun strikes the face of the building, the problem of overheating and glare can be avoided using shading devices on the building envelope.
.2 External solar shading on building envelope by providing:
SPEC NOTE: South facing windows provide the most easily controlled day lighting. Typical installations consist of a lightweight, durable, solid or louvered panel located along the top of south-facing windows. The shade may be horizontal or sloped to shed water and snow.
.1 South facing windows: [sloped] [louvered] [horizontal] [solid]panels.
SPEC NOTE: Vertical louvers also are effective for east and west facing windows. Shading devices, when integrated with other features such as high efficiency glazing and window coverings can allow mechanical cooling equipment to be downsized at the design stage.
.2 West facing windows: [high efficiency glass] [window coverings] [[vertical] [horizontal] louvers].
.3 East facing windows: [high efficiency glass] [window coverings] [[horizontal] [vertical] louvers].
SPEC NOTE: Some facades exposed to prevailing winds may need more insulation than others.
SPEC NOTE: The selection of external materials will also vary. For example, the building base requires harder, more durable materials, while the parapet and building corners to roof edge need impermeable materials to respond to rain wetting patterns. Consideration should also be given to envelope construction/production, particularly the potential for prefabrication to achieve better tolerances and consistent sealing results.
.3 Suitable materials to meet or exceed National Energy Code of Canada for Buildings (NECB), to reduce heat loss and water penetration through building envelope.
SPEC NOTE: Passive solar heating is best combined with an optimized use of thermal mass of the building including the selection of materials with thermal inertia, which absorb energy during the sunny periods and re-radiate heat during overcast weather. In order to minimize energy loss through the envelope, there should also be an optimal ratio of volume to surface area. Efforts should be made to minimize surface area while ensuring that enough glazing can be incorporated for passive heating and day lighting. The building form or morphology can be used as a design strategy to reduce the use of energy. In addition to minimizing the surface area, the design could include an atrium/courtyard as an indoor/outdoor thermal buffer, daylight source or ventilation chimney; or draft lobbies to separate greater and lesser tempered areas.
.4 Building form and thermal massing to reduce heat loss through building envelope.
SPEC NOTE: It is important to use the best air/vapour barrier practices to ensure the integrity of the building envelope, thereby eliminating thermal bridging, and preventing condensation. One of the major areas where thermal bridging and air leakage can occur in residential buildings, are balconies.
.5 Continuous air barrier.
1.11 GENERAL BUILDING DESIGN
SPEC NOTE: The anticipated longevity of the building has implications on quality of materials and systems used. If it is anticipated that a building will not have a long life expectancy, it becomes even more important to integrate certain sustainability strategies in the design, such as plans for disassembly and the specification of homogenous materials that will improve recyclability.
.1 Anticipated life expectancy of this [building] [facility]is [20] [50] [10]years.
.2 Anticipated number of building occupants [_____]
.1 Number of building occupants to [remain constant] [per  [year]] [[flexible] [____] [____] ranging between [_____] and [_____] persons].
SPEC NOTE: Life cycle assessment (LCA) is currently considered to be the most reliable way to calculate and compare the cradle-to-grave environmental effects of common building materials. Comparisons of conceptual building designs in a holistic, life cycle framework can be performed by an environmental assessment tool. Design teams can use this tool to look at the life cycle environmental effects of a complete structure or of individual assemblies, and can experiment with alternative designs and different material mixes to arrive at the best environmental footprint. The objective of the simulation is to aid the design team in the selection of building assemblies with the lowest reported impact in terms of Energy Consumption, Air Toxicity Index, Water Toxicity Index, Global Warming Potential, Ecologically Weighted Resource Use, and Solid Waste Emissions.
.3 Life cycle assessment to compare:
.1 Embodied energy effects of foundations and floor assembly as part of structural concept option analysis/development.
.2 Environmental burden of foundations and floor assembly as part of structural concept option analysis/development.
.3 Environmental burdens of structural system (column and beam, or post and beam, combinations) and walls as part of structural concept option analysis/development.
.4 Embodied effects of structural system (column and beam, or post and beam, combinations) and walls as part of structural concept option analysis/development.
.5 Environmental burdens of roof assembly as part of structural concept option analysis/development.
.6 Embodied effects of roof assembly as part of structural concept option analysis/development.
.7 Environmental burdens of other envelope assembly materials (cladding, windows etc.) as part of structural concept option analysis/development.
.8 Embodied effects of other envelope assembly materials (cladding, windows etc.) as part of structural concept option analysis/development.
SPEC NOTE: The Santa Monica Green Buildings Design and Construction Guidelines provide useful tools for a practical understanding of the concept of integrated design.
.4 Integrated building design [has not] [has]been used for this projects site selection.
.5 Integrated building design [has] [has not]been used for selection of building concept.
.6 Design process for this project has used a team approach.
.7 Green design integration has been developed using green design facilitation.
.1 Provide input for review, evaluation and interpretation of data on [CEAA environmental assessment report] [preliminary geotechnical] [microclimate]; [archaeological] [[existing] [heritage] building reports], and other data relevant to concept analysis and selection.
SPEC NOTE: The Green design facilitator or Integrated design manager may be required for input at the concept design stage.
.2 Concept design stage: roles of [Integrated design manager] [Green design facilitator]to include:
.1 Outlines holistic green design framework within which project will evolve.
.2 Provides focal point to inspire and educate project team members.
.3 Assists in communicating Owners intentions to project team members.
.4 Develops green design goals and objectives and then translating them into measurable performance specifications and evaluation criteria.
.5 Assists in evaluating proposal responses against green design objectives.
.6 Provides input to review, evaluation, interpretation of issues and findings of microclimatic data, CEAA environmental assessment report, preliminary geotechnical, archaeological, heritage, existing building reports and other data relevant to concept analysis/selection as available.
.8 This project has been developed using a Concept Design which incorporates:
.1 Procurement of energy efficient equipment and products.
SPEC NOTE: In specific occupancies, such as accommodation and mess facilities, consider purchasing "high efficiency" kitchen appliances that aim to save electricity and reduce air emissions. Natural Resources Canada EnerGuide Program can be used to identify appliances and some HVAC equipment that provide improved energy efficiency.
.1 Purchases of appliances and some HVAC equipment, consult the EnerGuide program to identify energy efficient appliances and HVAC equipment.
.2 Procurement of environmentally benign products.
SPEC NOTE: Delete adaptability if not part of Design Concept. When adaptability is part of the Design Concept edit the following paragraphs to suit requirements.
.9 Adaptability: Concept Design strategy incorporates [interior] [exterior]design features to facilitate building adaptability.
SPEC NOTE: Edit the following paragraph to suit building components or systems designed for suitability of adaption to future alterations and changes.
.1 Adaptable to future alterations and changes: [footprint] [window modules] [facade].
SPEC NOTE: Edit the following paragraph to suit building components or systems designed for suitability of adaption to future uses.
SPEC NOTE: Using appropriate structural and spatial definition and mechanical systems can maximize flexibility and minimize upgrade time and expense.
.2 Adaptable and flexible to future uses:
.1 [mechanical systems] [column spacing] [structural and spatial definition] [Floor-to-floor height].
.2 Space planning and zoning.
SPEC NOTE: Finishes, systems, and components that can be easily altered and changed with time should be selected. Describe type and method of alteration.
.3 Finishes: type [_____][_____]
.4 Systems: type [_____][_____]
.5 Components: type [_____][_____]
SPEC NOTE: Delete disassembly if not part of Design Concept. When disassembly is part of the Design Concept edit the following paragraphs to suit requirements.
SPEC NOTE: Components should be used that can be assembled or fastened in a manner that reduces deconstruction waste and facilitates reassembly into new construction or remodelling.
.10 Disassembly: Concept Design strategy incorporate design options to facilitate building disassembly including:
.1 Construction assembly methods that allow for future disassembly rather than demolition of components.
.2 Disassembly to Section [01 35 73- Procedures for Deconstruction of Structures].
SPEC NOTE: Snap release connectors, friction joints, bolts, screws, and clips are preferable, as they do not require sealants.
.3 Releaseable assembly methods: [snap release connectors] [clips] [friction joints] [bolts] [screws].
SPEC NOTE: Homogeneous materials such as concrete are easier to separate and recycle rather than composite materials such as reinforced plastics and carpets fibres and backing.
.4 Homogenous materials that have increased diversion options.
.5 Composite materials that have confirmed recycling options.
.6 Selected for disassembly: [cladding systems] [modular structural systems] [non-load bearing wall systems].
SPEC NOTE: Delete reuse of existing buildings if not part of Design Concept. When reuse of existing buildings is part of the Design Concept edit the following paragraphs to suit requirements.
.11 Reuse of existing buildings: Concept Design strategy includes:
SPEC NOTE: Where a decision has been made to proceed with re-use of an existing building, the next step is to identify existing walls, equipment, fixtures, and other components that will be reused, and to develop design strategies that incorporate them into the design. A salvage plan should be prepared for materials and equipment that will not be reused in the renovation (such as framing lumber, hardwood flooring, carpet, doors, windows, cabinets, hardware, plumbing fixtures, lighting fixtures, ductwork, wiring, and piping). A walk-through with local salvagerwill serve to determine what items have value for resale or reuse.
.1 Re-use of [100] [50] [75]% of existing facades in fully renovated buildings.
.2 Re-use [50]% of existing major structures other than building shell such as walls, floors and ceilings.
SPEC NOTE: By planning to build in phases, only the parts of a project that are really needed at a given time need be constructed.
.12 Phased construction: Concept Design accommodates phased construction.
1.12 INDOOR AIR QUALITY
.1 Indoor Environmental Quality
SPEC NOTE: To prevent mould, two areas which need attention during the design of building envelope are thermal bridges where condensation can occur and junctions where capillary action may occur. To prevent mould in building interior requires effective exhaust of excess moisture. This is particularly applicable to the design of bathrooms in multi-residential occupancies where, in order to prevent mould, an effective exhaust should be linked to a humidity sensor.
.1 Design strategy for this project includes moisture control methods within building to prevent mould growth.
SPEC NOTE: Exhaust at source is also useful for removing some chemical contaminants such as those that would be found in chemical storage areas, photocopying stations or workshops. Common contaminants of office buildings include volatile organic compounds and formaldehyde from paints, photocopiers, cleaners, and off-gassing particle board; hydrocarbon solvents from aerosol sprays; ozone from photocopiers and spray cans, and combustion products such as carbon oxides, sulphur oxides and nitrous oxides from fossil fuel burners.
.2 Concept Design strategy provides exhaust at source for areas that generate contaminants. Strategy includes:
.1 [Elimination or isolation of high hazard areas].
.2 Provision of floor to ceiling partitions and dedicated exhaust ventilation systems for housekeeping chemical storage and mixing areas (central storage facilities and janitors closets) and copy/fax/printing rooms.
.2 IAQ Performance
.1 Concept Design strategy:
.1 Establishes minimum indoor air quality (IAQ) performance to prevent development of indoor air quality problems to maintain occupants health and well being.
.2 Provides ventilation rates in accordance with ASHRAE 62.
.3 Construction IAQ Management Plan
.1 Indoor Air Quality (IAQ) Management Plan has been developed and implemented for this projects construction and preoccupancy phases. Concept Design includes:
.2 Prevention of indoor air quality problems resulting from construction/renovation process, to sustain long-term installer and occupant health and comfort.
.3 Requires implementation of SMACNA Indoor Air Quality Guideline for Occupied Buildings Under Construction Guideline minimum requirements during construction procedures.
.4 Requirement for HVAC system filtration media during construction procedures. Minimum filtration media efficiency in accordance with ASHRAE 52.2.
.5 Provisions to protect HVAC system from contamination during construction procedures.
.6 Provisions for building flush out before occupancy.
.4 Environmental Tobacco Smoke (ETS) control
.1 Smoking is [not permitted] [permitted]in building.
SPEC NOTE: Where smoking is allowed, it is necessary to separately exhaust areas of the building affected by smoking. The plans should specify an area, which is physically separated from the rest of the space. In buildings with communal facilities, this may typically be a separate restaurant or social club area. It is necessary to separately exhaust areas of the building affected by smoking. The ventilation system needs to be balanced so that it remains under negative pressure to avoid smoke infiltration into the rest of the building.
.2 Designated smoking areas [are not] [are]provided.
.3 Designated interior smoking area designed to provide ventilation performance in accordance with ASHRAE 129.
SPEC NOTE: Alternatively, there could be an area outdoors that is easily accessible and sufficiently sheltered to serve as a smoking zone.
.4 Accessible, sheltered outdoor smoking zone areas are provided.
.5 Carbon Dioxide (CO2) Monitoring.
SPEC NOTE: Carbon dioxide levels can be considered as a general indicator of indoor air quality. The concentration of carbon dioxide in indoor air represents a balance between release metabolic activities of the human (or animal) occupants and combustion sources in the building and dilution and removal by the buildings ventilation system. A level of ventilation that maintains a low level of carbon dioxide within a building usually keeps concentration of other undesirable indoor contaminants acceptably low.
.1 Concept Design strategy:
.1 Identifies potential sources of exterior contamination and includes design strategies to minimize impacts on interior air quality.
.2 Ensures ventilation rates in accordance with ASHRAE 62 for [peak] [average]occupancy.
.3 Has designed HVAC system with carbon dioxide monitoring sensors and integrate these sensors with building automation system (BAS).
.4 Allows for maximum CO2 exposure limit of [1000]ppm or less.
.6 Indoor Chemical and Pollutant Source Control (Cooling Towers)
SPEC NOTE: Cooling towers and evaporative condensers are potential breeding grounds for Legionella, as the temperature is ideal for their proliferation. Water poured over the filler pack also generates water spray, which has been known to cause outbreaks of legionella. Some of these problems can be prevented by a careful design and position of the tower. For example, where the cooling tower in located on the roof it should be far away and downwind from the building air intakes.
.1 Concept Design strategy:
.1 Uses wet cooling towers that are designed and placed in such as way as to avoid risk of Legionella.
SPEC NOTE: The bulk storage temperature should be reasonably uniform throughout. It is common for the lowest part of a calorifier to be lukewarm because it receives the cold water inlet and is underneath the heating elements. This lukewarm zone of water provides an environment for the multiplication of legionella. A recirculation pump can eliminate temperature differences, but should be switched on only during the first charge-up period in the early hours of the morning.
.2 Provides domestic hot water system capable of preventing occurrence of Legionella by provision of:
.1 Uniform temperature through out bulk storage tank.
.2 Recirulation pump[s]arranged switched on only during first charge-up period in early morning hours.
.3 Calorifier capable being heated to 700 degrees C throughout for pasteurisation, while being isolated from system.
.4 Easy access for draining, dismantling and cleaning complete with large drain-off valve at lowest point.
SPEC NOTE: Point-of-use heaters provide a means of reducing the occurrence of legionella infection. They avoid storage, minimize dead-legs in piping and can heat water to the temperature at which legionella is destroyed.
.5 Point-of-use heaters with no dead-legs or long runs from which there is only occasional draw-off.
.6 Storage volumes and recovery rates designed to match demand pattern.
.7 Indoor Chemical and Pollutant Source Control (General)
.1 Include the requirement to eliminate as many pollutant-generating activities from the building as feasible.
.1 Eliminate as many pollutant-generating activities from the building as feasible.
.2 When pollutant generating activities will occur within building zone to isolated area of building having separate ventilation system.
.3 Concept Design includes:
.1 Low Volatile Organic Compound (VOC) emitting materials.
.2 Engineered or composite wood materials that do not emit formaldehyde.
.3 Materials that deter microbial without application of anti-microbial testaments.
.4 Methods to minimize contamination of regularly occupied area by employing entry way systems, including [grates] [grilles]to capture dirt particulate and chemical pollutants from entering building at high volume entry ways.
.5 Provision of areas with structural deck to deck partitions with separate outside exhausting, no air recirculation and negative pressure where chemical use occurs including: [housekeeping areas]and [photocopying and print rooms].
.6 Drains plumbed for appropriate disposal of liquid waste in spaces where water and chemical concentrate mixing may occur.
.7 Employ permanent entry way systems [grills] [grates]to capture dirt and particulates from entering building at high volume entry ways.
1.13 GENERAL CONSTRUCTION MATERIALS/PRACTICES
.1 Materials and Resources
SPEC NOTE: Use of crushed aggregate and other post-consumer demolition material is a good way to reduce the need for new materials.
.1 Concept Design strategy includes:
.1 Methods to optimize use of uncontaminated demolition materials for fill and hardcore and/or granular road base.
SPEC NOTE: The Used Building Materials Association has been formed to represents companies and organizations involved in the acquisition and/or redistribution of used building materials. Info Construction Canada now lists several successful regional operations that sell used building materials, offering a wide range of building products ranging from doors and windows to taps and fixtures.
.2 Methods to provide for re-use of building components in this project.
SPEC NOTE: The design team should identify parts of the building, which experience high levels of wear and tear and design them to be durable. Typically most of the damage to the buildings, particularly the ones constructed with softer materials such as stucco or metal alloys, is at the ground level due to vandalism or the damage by vehicles. recommendations are that the lower parts of the building (up to 2 metres in height) should be constructed from durable materials (brick or masonry). Crash bollards should be located to protect the loading bays. Other areas of concern are the roof corners of the taller buildings exposed to the rain wetting patterns. Use of harder material such as glass or masonry at these locations can increase durability.
.3 Incorporation of durable and low maintenance materials.
.1 [_____]
.2 Storage and Collection of Recyclables
SPEC NOTE: Recyclables storage refers to separate and dedicated storage for all recyclable materials that will be generated by activities within the building after occupancy. The storage area may be central or distributed throughout the building, but in large buildings there must be a pick-up point located at the loading dock. There is no clear answer as to whether storage should be centralized or distributed, and the decision needs to be made based on anticipated operation resources for the building. Where the conditions warrant it, the use of a trash chute capable of separating recyclable may be the best answer. A rule of thumb is 2 m2of storage space per 1,000 m2of office space, or 10 m2for buildings greater than 5,000 m2.
.1 Concept Design strategy includes storage area within workplace or dwelling unit for future occupants to handle and store consumer recyclables. Storage area space purposely included where waste is generated includes [distributed] [central]areas for:
SPEC NOTE: If the building plan does not have such a feature, it is reasonably certain that recycling efforts will be impaired.
.1 Storage of newsprint/paper, plastics and glass recyclables.
.2 Storage area size: 2 m2of storage space per 1,000 m2of office space, or 10 m2for buildings greater than 5,000 m2.
SPEC NOTE: Because most recyclables are bulky and are stored in a low-density form, reducing their bulk will make their handling and transport more efficient. Where the amount of the waste generated warrants a compactor, this needs to be integrated within the storage area. In specific occupancies, such as accommodation and mess facilities, installing a waste compactor can turn conventional waste handling routines into substantial cost savings and improve cleanliness.
.3 Storage area for waste compactor.
SPEC NOTE: An effective on-site composting program depends on efficient collection and proper maintenance of the composter. Where the conditions warrant, the provision for composting can be integrated with landscape operations and the composter can be located in the garden.
SPEC NOTE: Some large buildings have experimented with wormiculture, composting in a heated part of the building. This has the advantage of being feasible all year round. The best kind of earthworm to use is the redworm (a.k.a. red wiggler). The vermiculture container should be shallow (200 - 300 mm deep), and provide 300 mm2of surface area for every kilogram of food waste per week (i.e. 2.72 kilograms of food waste requires a bin 600 mm x 900 mm). Edit the following paragraph to suit project requirements.
.2 Concept Design strategy uses wormiculture to supplement composting of materials.
.3 Construction Waste Management
SPEC NOTE: Where the site has an existing building, a demolition waste management plan needs to be established that outlines the type and quantities of materials that will be removed for salvage, recycling, or recovery. Items to be salvaged can be either removed by a separate contractor(s) or by the demolition contractor as part of the demolition process. For items to be salvaged, schedule a walk-through with a for-profit or non-profit salvage company to identify items that are valuable.
.1 Concept Design strategy includes construction, renovation and demolition (CRD) waste management plan in accordance with Section [01 74 21- Construction/Demolition Waste Management And Disposal].
.4 Resource Reuse
SPEC NOTE: The specification of recovered building materials or products reduces the environmental impacts associated with manufacturing process and transportation.
SPEC NOTE: Edit the following paragraph to projects requirements for recovered building materials and products.
.1 Concept Design strategy includes specification of salvaged or refurbished building materials or products for minimum of [5]% of total project.
.5 Recycled Content
SPEC NOTE: The specification of materials that have been manufactured from with recycled content reduces the demand to extract new raw materials.
SPEC NOTE: Edit the following paragraph to projects requirements for post-consumer or post industrial building material and product.
.1 Concept Design strategy requires that minimum of [25]% of building materials include either [20]% post-consumer or [40]% post industrial content.
.6 Local/Regional Materials
SPEC NOTE: Environmental impacts are associated with the transport of building materials. The specification of locally manufactured materials reduces these impacts and supports the local economy.
SPEC NOTE: Edit the following paragraphs to projects requirements for local and/or regional building materials and products.
.1 Concept Design strategy:
.1 Requires that minimum of [20]% of materials will be manufactured within [1600]kilometres of building site.
.2 Includes minimum of [50]% of materials that are manufactured from raw material resources that have been extracted, harvested or recovered within [1600]kilometres of building site.
.7 Rapidly Renewable Materials
SPEC NOTE: Incorporating materials into the Concept Design that have been manufactured from rapidly renewable resources reduced the depletion of finite resources and resources that have a long regeneration cycle.
SPEC NOTE: Edit the following paragraph to projects requirements for use of renewable building material and product.
.1 Concept Design strategy includes renewable materials for [5]% of total building.
.8 Wood
.1 Concept Design strategy:
.1 Avoids use of tropical hardwoods.
.2 Avoids use of wood materials that have been manufactured from species listed on Convention in International Trade in Endangered Species (CITES).
SPEC NOTE: The Canadian forest industry actively supports the development of consensus-based sustainable forestry certification standards. These help to ensure that wood used in products is derived from environmentally sound and sustainable forestry operations.
.3 Requires [50]% of wood products used in project to be certified as sustainably harvested by a recognized program.
.4 Uses solid lumber and timber panel products that originate from properly certified or sustainable sources (i.e. CSA, Forestry Stewardship Council).
.5 Materials made from composite wood materials or agricultural products: must not contain urea-formaldehyde resins.
1.14 INSULATION
SPEC NOTE: Thermal insulation provides reduced environmental impacts through energy savings. Further reduced environmental impacts can be achieved through the specification of materials that contain a high portion of recycled content. The Environmental Choice guideline CCD-016 provides acceptable standards for products that provide reduced environmental impacts.
.1 Concept Design strategy requires that insulation materials meeting following requirements:
.1 Board-type thermal insulation materials must contain, when calculated on 12-month rolling basis:
.1 Over 35% recycled material by weight of finished product if made from glass fibre.
.2 Over 45% recycled material by weight of finished product if made from mineral composition.
.2 Loose-fill and spray-on thermal insulation materials must contain, when calculated on 12-month rolling basis:
.1 Over 75% recycled material by weight of finished product, if made from cellulose fibre.
.2 Over 35% recycled material by weight of finished product if made from glass fibre.
.3 Over 50% recycled material by weight of finished product, if made from mineral wool.
.3 Concept Design uses insulation materials manufactured or installed that do not include CFC's.
1.15 CEILINGS
SPEC NOTE: Mineral fibre ceiling tiles are currently recyclable used and leftover materials may be diverted to their recycling facility. Requiring minimum percentages of recycled content in acoustical construction products will reduce the amount of materials entering the waste stream. In addition it will reduce the total resource consumption through the recycling of natural resources. The Environmental Choice guideline CCD-017 provides acceptable standards for products that provide reduced environmental impacts.
.1 Concept Design strategy includes specification of ceiling tiles (panels) that:
.1 Comply with CAN/CGSB-92.1.
.2 Have noise reduction coefficient (NRC) of at least [0.50]when tested on E400 mounting in accordance with CAN/CGSB-92.1.
.3 Contain, when calculated on 12-month rolling average:
.1 Over [75]% recycled material by weight of finished product, if made from cellulose fibre.
.2 Over [35]% recycled material by weight of finished product if made from glass fibre or mineral composition.
1.16 PAINTS, STAINS, VARNISHES
SPEC NOTE: Solvent borne paints contain volatile organic compounds (VOCs) such as petroleum distillates. Every year thousands of tonnes of VOCs are released into the atmosphere. These VOCs react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog. The use of paints with reduced levels of VOCs will reduce these emissions thereby helping to reduce source emissions and possible adverse health effects. The Environmental Choice guideline CCD-047 and CCD-048 provide acceptable standards for products that provide reduced environmental impacts.
.1 Concept Design strategy includes specification of surface coatings that have been manufactured to provide acceptable emission levels as defined in CCD-047 or CCD-048.
.1 Paints and stains must not contain VOCs in excess of 200 g/L in accordance with ASTM D3960.
.2 Varnishes must not contain VOCs in excess of 300 g/L in accordance with ASTM D3960.
.2 No products are to be formulated or manufactured:
.1 With aromatic solvents, formaldehyde, or halogenated solvents, mercury, lead, cadmium, hexavalant chromium and their compounds.
.2 To have flash point of 61.0 degrees C or greater.
1.17 SEALANTS, ADHESIVES AND COMPOUNDS
SPEC NOTE: Many adhesives contain volatile organic compounds (VOCs) which, when released, may contribute to reduced air quality. Many VOCs also react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog. The Environmental Choice guideline CCD-046 provides acceptable standards for products that provide reduced environmental impacts.
.1 Concept Design strategy includes specification of adhesives (including, but not limited to, adhesives for carpet, carpet tile, plastic laminate, wall coverings, adhesives for wood) that have been manufactured to provide acceptable emission levels as defined in CCD-046.
.1 Adhesives: not to contain volatile organic compounds in excess of 5% by weight as measured by EPA Method 24-24A, NIOSH Method 1400 Manual of Analytical Methods, or as demonstrated through calculation from records of amounts of constituents used to make product.
.2 Adhesives: not be formulated or manufactured:
.1 With aromatic solvents, borax, formaldehyde, any halogenated solvent, mercury, lead, cadmium, hexavalent chromium or their compounds.
SPEC NOTE: Many sealants and caulking materials contain volatile organic compounds (VOCs) such as petroleum distillates. Every year thousands of tonnes of VOCs are released into the atmosphere. These VOCs react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog. The use of caulking materials with reduced levels of VOCs will reduce these emissions thereby helping to reduce source emissions and possible adverse health effects. The Environmental Choice guideline CCD-045 provides acceptable standards for products that provide reduced environmental impacts.
.2 Concept Design strategy includes specification of sealant and caulking materials that have been manufactured to provide acceptable emission levels as defined in CCD-045.
.1 Products: not to contain total of volatile organic compounds in excess of 5% by weight as calculated from records of amounts of constituents used to make product.
.2 Sealant and caulking materials: not be formulated or manufactured:
.1 With aromatic solvents, fibrous talc or asbestos, formaldehyde, any halogenated solvent, mercury, lead, cadmium, hexavalent chromium, barium or their compounds, except barium sulfate.
1.18 FLOORING
.1 Broadloom Carpet: Concept Design keeps carpets away from entrances to reduce maintenance requirements and includes the following requirements:
.1 Indoor Air Quality: compliance with [Environmental Choice guideline CCD-026] [CRI/CCI Green Label Indoor Air Quality Program, CRI/CCI-IAQ requirements for maximum total volatile chemicals released into air. Label each carpet product with CRI/CCI-IAQ label].
.2 Carpet specifications include carpets that can be diverted from landfill after their useful life under current carpet reclamation program requirements.
SPEC NOTE: Chlorofluorocarbons (CFCs) or other ozone depleting substances are sometimes used as a blowing or expansion agents in foam materials. Care should be taken to ensure that expanded foam undercushion materials were not produced with ozone depleting substances.
.3 Undercushion materials that do not produce ozone depleting substances.
SPEC NOTE: Rubber carpet undercushions are available that incorporate recycled content. The inclusion of recycled content demonstrates and efficient use of natural resources and diverts waste material from landfill sites.
.4 Undercushion to include [_____]
.2 Carpet Tile
.1 Concept Design keeps carpets away from entrances to reduce maintenance requirements and includes the following requirements:
.1 Indoor Air Quality: compliance with [CRI/CCI Green Label Indoor Air Quality Program, CRI/CCI-IAQ requirements for maximum total volatile chemicals released into air. Label each carpet product with CRI/CCI-IAQ label] [Environmental Choice guideline CCD-025].
.2 Carpet tile specification that include carpets that can be diverted from landfill after their useful life under current carpet reclamation program requirements.
.3 Resilient Flooring
SPEC NOTE: Products are available that have been manufactured with recycled content, the specification of products that have been manufactured with recycled content reduced the burden on existing landfills. Most post consumer resilient flooring products are not currently recyclable due to contamination from adhesive materials.
SPEC NOTE: Linoleum is manufactured from renewable resources: linseed oil, rosin, wood floor, cork powder and pigments. Linoleum can be specified for flooring and as baseboards and trim; desk, table and counter tops; and stair treads and risers. Linoleum is very durable and has a life expectancy as a flooring of up to 40 years for high traffic areas.  Linoleum is naturally biodegradable, and does not add to waste problems. Linoleum has other advantages: it does not burn easily, it is waterproof, and it does not generate static electricity. Cork flooring is another type of resilient flooring that has reduced environmental impacts.
.1 Concept Design strategy requires resilient flooring to be [recyclable] [manufactured from renewable resources] [manufactured with recycled content].
1.19 HVAC EQUIPMENT
SPEC NOTE: Since the threat to the atmosphere through ozone depletion is largely caused by CFCs and HCFCs used in air conditioning and cooling systems, the decision whether or not to use CFC or other Ozone Depleting Substances (ODS)-producing refrigerants will be critical at this stage. Consider alternatives such an evaporative cooling, natural ventilation or hybrid ventilation which reduce the need for ODS refrigerants.
.1 Ozone Depletion and HVAC and Refrigeration Equipment
.1 Concept Design for this project uses:
.1 Non-CFC cooling equipment.
.2 Non HCFC cooling equipment
SPEC NOTE: In North America, most air conditioning systems have traditionally relied on CFC 11, CFC 12 (the refrigerants with the highest ozone depleting potential) as well as HCFC 22. CFC 114 and CFC 500 have also been used in some cases. Of these, HCFC 22 has the lowest ODP (i.e. 0.05). Over its life in the atmosphere, it is estimated to be twenty times less damaging to the ozone layer than the fully halogenated CFC 11 and CFC12. Although at present, the use of HCFC 22 is preferable to the other refrigerants mentioned above, it still has a significant effect on the ozone layer. Therefore, where possible, non-ozone-depleting alternatives should be used.
.2 For retrofit projects develop inventory list of existing HVAC and refrigeration equipment and determine whether each component operates with CFC's.
.3 Develop phase-out plan for conversion or replacement of CFC containing equipment before construction is complete.
.2 Controllability of Systems
SPEC NOTE: It is best to consider combinations of ambient and task lighting control and operable windows for perimeter and VAV systems for non perimeter with a 1:1: 2 terminal box to controller to occupant ratio. This technology is often implemented in conjunction with underfloor air distribution. This combined approach has the potential to improve thermal comfort and indoor air quality, reduce energy use and life-cycle building costs, and reduce floor-to-floor height in new construction.
.1 Concept Design strategy allows for building occupants to have control over airflow, temperature, and lighting to support occupant health, productivity and comfort conditions including:
.1 One light control for every [19]m2of occupied area.
.2 One operable window for every [19]m2of occupied space with [5]m of perimeter wall.
.3 Individual controls for airflow, temperature, and lighting for [50]% of non perimeter occupied space.
.3 Thermal Comfort
.1 Design Concept strategy:
.1 Establishes acceptable temperature and humidity comfort levels.
.2 Allows for HVAC system to be designed to comply with ASHRAE 55 thermal comfort standards including humidity control.
.3 Allows for inclusion of permanent temperature and humidity monitoring system to provide for control over thermal comfort performance and humidification and/or dehumidification systems of building.
SPEC NOTE: Steam humidification has not been associated with sick building syndrome. It also provides better control of relative humidity. Free water droplets are rarely present unless condensation takes place downstream of the injection point. However, the use of steam humidifiers increases energy consumption and CO2emissions. Water make-up treatment to prevent lime deposits is also necessary and should be approved for respiratory ingestion.
SPEC NOTE: Ideally, steam humidification should be provided from an independent source, as there are some concerns about air contamination from boiler additives, used to control scale and corrosion in steam systems and from biocides used in cold water systems. However this risk seems to be less than the risk of microbial contamination from spray humidification.
.2 Concept Design strategy:
.1 Uses steam humidification from source independent from boiler systems.
SPEC NOTE: A thermal assessment should be conducted (using computer simulation to derive the hour-by-hour interior temperature pattern for critical times of the year), especially for critical spaces such as west-facing spaces where there maybe excessive solar gain, and north-facing spaces which may be cold.
SPEC NOTE: A comfort analysis of a building can be achieved by modelling using various software packages such as Thermal Analysis Software (TAS) simulation package.
SPEC NOTE: The purpose of this analysis is to explore and optimize internal temperatures and air quality and minimize energy consumption. The TAS simulation package allows fast modelling, ensures good quality data and copes efficiently with design revisions. A preliminary modelling can be started in the concept stage and continue to design development.
.2 Provides comfort modelling analysis to optimize internal temperatures and air quality and minimize energy consumption using [Thermal Analysis Software (TAS) simulation package].
.4 Ventilation Effectiveness
.1 Concept Design strategy requires mechanically ventilated buildings to have air change effectiveness value of [0.9]or greater in accordance with ASHRAE 129.
SPEC NOTE: In naturally ventilated buildings trickle vents or operable windows are a simple way to individually control ventilation rates. It is critical to ensure the adequate number, size and position of trickle vents on windows with respect to prevailing winds. The drawback with operable windows or trickle vents is that they can create havoc with balancing of the mechanical system. However, this can be relatively inexpensively overcome by having a window sensor linked to HVAC. Controlled cross ventilation, or stack effect can also be appropriate options however, with study of the flow patterns, inlet and exhaust areas and their locations have to be carefully studied.
.2 Concept Design strategy requires non-mechanically ventilated buildings to have air flow simulation indicating location of inlets, outlets and proposed flow patterns.
SPEC NOTE: Ventilation techniques that achieve even air distribution and flow pattern include displacement ventilation, low velocity, and laminar flow ventilation (under floor or near floor delivery) and natural ventilation.
.3 Modelling [has not] [has]been done to ensure provision of sufficient ventilation.
.1 Ventilation techniques used on this project to achieve even air distribution and flow pattern include:
SPEC NOTE: Edit the following paragraphs to suit project requirements.
.1 Displacement ventilation.
.2 Low velocity, and laminar flow ventilation (under floor or near floor delivery).
SPEC NOTE: Ventilation effectiveness can be improved by placing intakes high up, where there may be less pollution than at ground level, although even at higher elevations, care must be taken to prevent contamination by insects and pigeon droppings. The prevailing direction of the wind is also an important consideration to location of air inlets and outlets.
.4 Design strategy positions air intakes to prevent recirculation, and far from sources of pollution such as parking and loading areas, bus stops, cooling towers or stagnant water with suitable protection of openings.
SPEC NOTE: A CO2 monitoring can be installed as an independent system or made a function of the building automation system, preferably with a feedback on space ventilation performance to the operation of the air intake vents. Monitoring locations should be situated in areas with high occupant densities and at the ends of the longest runs of the distribution ductwork.
.5 Design strategy integrates carbon dioxide monitoring capable of ensuring that CO2levels of no more than 800 ppm are met.
.6 Ventilation: Parking Garage
.1 Design strategy provides mechanical ventilation of enclosed parking areas.
.5 Maintenance
.1 Concept Design strategy provides:
SPEC NOTE: Neglect can occur when ladders are needed for access, or where access doors are inconveniently located, or example, to close to other equipment. It is important to be able to conduct visual inspection of filters in order to evaluate whether air could bypassing the filter due to loose filter supports, overloaded filters or wrong-sized filters.
.1 Easy access for cleaning and inspecting filters.
SPEC NOTE: Free-standing water may occur in air conditioning ductwork in the condensate drip trays of cooling coils, downstream from humidifiers. This can result in contamination of ducts by organisms such as bacteria and fungi. The Concept Design strategy should provide easy and convenient access to air handling units for regular inspection and maintenance.
.2 Access to air-handling units for service, inspection and to facilitate effective drainage of air handling units (AHU's).
.6 Storage Tanks
.1 Concept Design strategy provides, where required, storage tanks in accordance with federal guidelines and includes following requirements: (Environmental Code of Practice for Aboveground Storage Tank Systems Containing Petroleum Products and the Environmental Code of Practice for Underground Storage Tank Systems Containing Petroleum Products and Allied Petroleum Products).
.1 Removal of underground storage tanks to Section [02 65 00- Underground Storage Tank Removal].
.2 Above Ground Storage Tanks (AST): to Section [33 56 13- Aboveground Fuel Storage Tanks].
.1 Capacity greater than 4000 liters: tank surrounded with earth berm of sufficient capacity to contain tank contents.
.2 Tanks of smaller capacity: spill containment provided to prevent leaks from entering drain (if indoors) or natural environment (if outdoors).
.3 Tanks are equipped with overfill protection device.
.4 ASTs located indoors provided in ventilated enclosure.
.3 Underground Storage Tank (UST): to Section [02 65 00- Underground Storage Tank Removal]; Section [33 56 16- Underground Fuel Storage Tanks].
.4 Tanks are equipped with spill containment devices.
.5 Manhole or access point at piping to tank connections provided with tanks for oil burning appliances.
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