Town of Banff
GREEN SITE
AND BUILDING
GUIDELINES

Banf f Ver sion 1.1
May 1, 2004

Town of Banff

C ONTENTS
iii

Document Guide

1

Introduction

2

Urban Design

12

Transpor tation

20

Site & Landscape

28

Ener gy

34

Water

42

Materials

52

Solid Waste

58

Indoor Environment

68

Cultur e & Heritage

74

Building Management

83

Appendices

i

Green Site & Building Guidelines

This document was developed and produced
with the nancial support from Parks Canada,
Canada Mortgage and Housing Corporation,
and the Federation of Canadian Municipalities.

DISCLAIMER:
Where there is inconsistency with the Land Use Bylaw or the
statutory plan, the Land Use Bylaw or statutory plan takes
precedence.

May, 2004
Prepared by:
The Sheltair Group Inc.
#2 - 3661 West 4th Avenue
Vancouver, BC
V6R 1P2
Canada
Phone: (604) 732 9106
Email: info@sheltair.com
Web: www.sheltair.com

Town of Banff

ii

D OCUMENT G UIDE
I s s u e N am e an d N u m be r

I co n t o key
the issue

D i s cu s s i o n o f
the issue

Quote /
I n t ro du ct o r y
s t at e m e n t

Li s t o f key
o bj e ct i ve s
Pe r fo r m an ce
r e qu i r e m e n t s

Page N u m be r

O bj e ct i ve fo r
this Issue

Re co m m e n de d
pract i ce s fo r
ac h i e v i n g t h i s
o bj e ct i ve

Rat i o n al fo r
t h i s o bj e ct i ve

Tr i ppl e
bo t t o m l i n e o r
r e l e van t f act
C as e S t u dy

iii

Green Site & Building Guidelines

The Town of Banff is located along the banks of the Bow River. This river valley is
the primary physical feature in the Park that enables both humans and wildlife to
navigate around the rugged mountain landscape of the Central Rocky Mountain
Ecosystem.
This valley is also the most biologically diverse ecological unit in Banff National
Park. It provides habitat for more wild species than anywhere in the Park, even
though it only represents 3% of its land base.
On the other hand, the Bow Valley also serves as the main transportation corridor
through Banff National Park and it is among the most suitable land in the Park for
commercial development and recreation use. The importance of managing development pressure in these crutial habitat areas is evident, still it poses a great challenge.

Town of Banff

I NTRODUCTION
T he environmental impact of constructing and operat-

intent is to provide some guidance on how to progress
from the desire to build green to actually doing so.

ing buildings is substantial. As well, the economic and
social impacts are also signicant. The concept of green
sites and buildings is one of seeking to mitigate these
impacts through adopting a different design process as
well incorporating different design strategies, methods,
and technologies. The benets of doing so include not
only reduced environmental impact, but also such things
as improved marketability, lower community opposition,
reduced municipal costs, lower operation costs, better
occupant health, comfort and satisfaction, and many
others.

Prepared as part of an ongoing initiative by the town
of Banff to demonstrate leadership as an environmental
steward, the Green Site and Building Guidelines serve
as a complement to the many other sustainability initiatives that are being engaged in by Banff.

“Banff is committed to becoming a
sustainable community within a National
Park and World Heritage Site...
Due to its unique location within
the park, the municipality must deliver
services to its residents and visitors while
protecting the environment for the plants
and animals that also call this place
home”

Green sites and buildings cannot, however, be achieved
by simply taking an existing building plan and modifying it through the addition of green materials and/or
technologies. The result of applying conventional design
thinking and processes to a green project can be higher
costs, not to mention frustration. The purpose of the
enclosed Green Site and Building Guidelines is to demonstrate in part how green buildings can be achieved.
The enclosed Guidelines provide a framework for thinking about and understanding the concept of green
buildings and their sites. It identies ten key issues for
consideration, as well as key objectives to be achieved
within each issue area. Where relevant and appropriate, performance requirements have been stipulated. A
range of recommended practices for implementing each
of the objectives is provided, as well as case studies,
analyses, and other relevant pieces of information. The

(State of Our Environment Report, 2002)
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In 1887 there were a total of 180 lots leased in the Banff townsite. Since
then, the town has gained full municipal status with a permanent population of about 7,700 people.
Since 1970 the number of visitors to Banff National Park has tripled.
Today about 4.5 million people visit the Park annually, 80% of which
stop to visit the Town of Banff (Otton, 1998). With this number of
people in the Town, it is clear that Banff is no longer a little village in
the mountains. Banff’s location in a National Park and World Heritage
Site, makes it essential that the Town’s built environment strives to match
the quality of its spectacular natural environment.

Town of Banff
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Issue

1

U RBAN D ESIGN

U rban design relates to the physical design of public

While many of these decisions are contingent on municipal policies and programs, there are nonetheless a
wide range of urban design features that can be implemented at the building and development scale. This
section identies objectives and practices at the smaller
scale that can contribute positively to the urban design
of the Town of Banff and to the broader objectives of
the Park.

places in which we live, work, play, and visit. This
includes the planning and design of public spaces,
streetscapes, building exteriors, and other components
of the built environment at all scales. From a more social
perspective, urban design is about how a community
looks, feels, and functions. It plays a signicant role in
dening the sensory and spatial relationships that are
experienced by both residents in, and visitors to, a community.

KEY OBJECTIVES

Urban design includes consideration of patterns of
development, land use mixes, density, public transport,
and overall visual appearance, as well as the functional integration of public services into the physical
fabric. The decisions made about how to approach
each of these factors can have a signicant and crucial
impact on the environmental performance of a community. The high rate of land absorption, depletion of natural resources, and pollution are all well-documented
concerns of urban areas that have not been designed
according to environmental principles.

1.1 Select appropriate sites for development
1.2 Encourage the development of “complete”
communities
1.3 Maximize the efcient use of land
1.4 Provide and enhance opportunities for community
interaction

The best opportunities to positively inuence the environmental quality of an urban area exist at the early
stages of design and at the urban design scale. In
order to get buildings and their sites to perform better
from an environmental point of view, it is necessary to
start by considering some of the larger scale decisions
related to building design and development.

PERFORMANCE REQUIREMENTS
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•

Comply with requirements of Trails & Open
Space Master Plan

•

Increase the mix of rental units to owned units
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Objective

1.1

ENCOURAGE SELECTION OF APPROPRIATE SITES FOR DEVELOPMENT
RATIONALE FOR THIS OBJECTIVE

The rst signicant impact of any development starts
with the selection of the site. The site location plays a
major role in the impact the building or development
has on the environment given that development and
construction can be so destructive to local ecosystems,
productive land, and recreational areas. This objective
addresses the need to select sites that contribute positively to urban design in terms of where development is
occurring.

ductive lands, open space and public parkland. As well,
the selection of an appropriate site can reduce urban
sprawl and the attendant need for more cars.
At the same time, it is also important to avoid building on
natural hazard areas. This includes such places as ood
plains, landslide or avalanche areas, or other areas that
might be prone to unexpected environmental events.
Finally, it is important to select development sites that
will not result in the need for additional infrastructure.
This will reduce not only costs, but will also limit additional environmental and aesthetic impacts associated
with the provision of services including roads, water and
sewage, power, information and telecommunications.

Site location can signicantly reduce a building or development’s harmful impacts on the environment -- including
the surrounding ecosystems and watersheds. In particular, choosing sites that have already been developed
can avoid problems of any further habitat encroachment or the loss of biodiversity and ecologically pro-

- Triple Bottom Line Riparian Areas
Ecological benet:
Contaminated water that ows into receiving riparian areas disrupts stream habitat. Protecting the riparian zone will ensure
thriving riparian plants that intercept contaminants and provide
habitat. Reducing contaminants at source will help keep contaminant ows within the treatment capacity of the riparian environment.
Social benets:
Riparian areas can provide great passive recreation areas for
people to walk, jog, bird-watch etc.
Economic implications:
Studies show that green space can increase adjacent residential
property values. A recent survey done for Surrey Parks Recreation and Culture showed an average increase of 2.8% of average sale price, with a range of 1-10%. Because of the linear
form of riparian corridors, the number of affected properties
is maximized.. The highest value added was found where the
greenway included a pathway

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Respect Protected Areas

Consider proximity to existing infrastructure

To preserve green space the Town of Banff Land Use
Bylaw species Environmental Protection Areas and
Parkland Districts throughout the town. Respect these
environmentally protected areas when selecting a site,
as well as the impact on protected zones nearby.

Sites that do not require new infrastructure have fewer
environmental and economic impacts than those that
need new roads and services. As well, proximity to existing community facilities will limit ongoing sprawl beyond
development boundaries.

Avoid ecologically sensitive areas

Avoid public open space / recreational areas

Not all ecologically sensitive areas are protected as
part of the Environmental Protection Zones. The current
ecological function of all sites should still be considered
when selecting development sites and locating buildings.

Development on areas previously used as public
parkland or low-impact recreational areas should be
discouraged.

Protect riparian zones

Beyond being hazardous to human / property safety,
these areas provide valuable ecosystem functions such as
groundwater recharge. These areas should be preserved
for open space and ood management.

Avoid ood plains

Rivers in the mountains can ood signicantly with runoff
from melting snow or rain. The riparian areas surrounding rivers are of signicant ecological importance. For
these reasons, river embankments and ood plains are
unsuitable and unsafe for development.

Avoid forested areas
Forested areas provide vital contribution to the ecosystem.
They are among the most important natural resources in
an urban area and should be set aside.

Avoid steep slopes
Many slopes are not suitable for development, especially when they have unstable soils which can be
destabilized by developedment; resulting in unexpected
landslides. Development on steep slopes can also result
in excessive erosion, siltation of nearby water courses
and habitat destruction off-site.

Avoid wildre hazard areas
Areas that have been identied as probable areas of
interface hazard. Fire hazard evaluation should be a
part of site selection process.

Consider redevelopment
Sites that have been previously developed have already
been disturbed. These sites are generally appropriate
for reuse. Sometimes, however, existing buildings have
severely compromised the ecological functions of the site
relative to a larger context and remediation is necessary to restore a vital function, such as the interruption
of a stream-course.
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Objective

1.2

ENCOURAGE THE DEVELOPMENT OF COMPLETE COMMUNITIES
RATIONALE FOR THIS OBJECTIVE

Conventional development patterns result in fragmented
zones of single function buildings and spaces. This results
in greater travelling needs between different land uses,
generally conducted in single-occupancy vehicles. It also
contributes to greater social segregation and to lower
density development patterns. The result is greater pollution, higher impact on land consumption, and failure to
satisfy the needs of the full social spectrum.

ments of neighbourhoods, while reducing the distances
and travel times between land uses and functions. They
offer increased diversity in terms of housing choices,
transportation alternatives, and permit the development
of local community cores to satisfy basic commercial and
social needs. Many case studies have documented that
the most interesting and lively urban areas include a
wide range of uses and densities.

This objective seeks to address problems associated with
conventional single land use development patterns and
urban design through promoting the concept of complete
communities. Complete communities focus on offering a
range of choices in the physical, social and economic ele-

Given its relatively small scale and constrained urban
border, Banff has been spared many of the excesses
of conventional development. However, it still employs
single-function zoning that can be augmented and intensied over time through this objective.

- Triple Bottom Line Mixed Use Zoning
Ecological benets:
A ner grain of land uses reduces the need to travel over long distances between segregated land use zones. This results in less air and
water pollution and it increases the viability of walking and cycling.
Mixed use zoning can also result in denser building types that consume less land and destroy less habitat. Studies have shown a statistically signicant relationship between intensity and mix of land use
and the frequency and duration of vehicle travel.
Social benets:
Locating different land uses closer to one another, or even overlaying
them on top of each other, increases accessibility. Less time is wasted
travelling in heavy trafc between different uses, resulting in less
stress and more family time. Mixed use zoning can assist in making a
neighbourhood walkable, and therefore more alive with pedestrians.
Economic implications:
Mixed use zoning brings people closer to jobs, shops, and recreation,
providing these amenities with a more stable economic customer/
user base. Mixed uses also allow for shared costs such as amenities,
infrastructure or parking, and reduced utility distribution lines due
to a more even resource demand throughout a 24-hour day. In
some cases, commercial uses can reduce the cost of housing within a
project.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Provide adaptable housing

Incorporate transportation alternatives

Adaptable housing forms allow for work-at-home
scenarios, conversion of lower oors to suites, altering
room sizes for different living situations.

Buildings and developments can provide linkages to
trails and walking paths, public outdoor furniture, and
can incorporate bicycle lock-up facilities and shower /
change rooms. Accessibility and convenience of transit
stops is also an important design consideration.

Provide affordable housing
Include a percentage of units to be constructed at
minimum or maximum oor areas, or a percentage of
units to be rental suites in order to ensure a range
of affordability.
Provide a diversity of housing choices
A diversity of housing styles can include detached
houses, duplexes, cluster housing, townhouses, apartments
and accessory units (attached or detached). The mix
of tenants improves neighbourhood safety because of
the greater likelihood that someone will be home at
all times of the day.

Provide job opportunities

Provide a diversity of tenures

Every community needs to generate jobs for the people
that live in the community. Job opportunities can be created during the construction of buildings, and also once
a building / development is completed. Examples of
on-going employment include building and landscape
maintenance, composting and waste depots, recreational
programs, and so on.

A variety of tenures can include condominiums, rental
units, co-ops, co-housing, and individual ownership.
This can improve the integration of different social
groups.
Include recreation facilities

Provide a range of densities

Recreational facilities such as community centres, workshops and sport facilities contribute to the overall richness of the community. These can be designed for active
(sport elds) or passive (picnic areas) recreation, as
well as indoor or outdoor spaces.

A range of densities provides for a wider range of
housing choices, lifestyle needs and affordability. It can
increase the number of development partners (developers and investors) for a neighbourhood increasing the
stability of the economic base.

Permit commercial facilities
A variety of shops and restaurants can be included in a
development or even building to satisfy basic community
retail needs.
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Objective

1.3

MAXIMIZE THE EFFICIENT USE OF LAND
RATIONALE FOR THIS OBJECTIVE

Development has typically gone hand-in-hand with consumption of land and natural resources. In the Town of
Banff where natural amenities are extremely precious to
the existence of the town, development requires regulation and restriction in order to minimize the consumption
of land, and the natural resources that depend on the
land for survival. For this reason, the boundaries of the
Town of Banff are xed at around 3.94 km2, thereby
eliminating any future intrusions on the Park’s natural
environment (SOE, 2002).

At the same time, however, continued growth is not necessarily inconsistent with green development approaches,
and can be achieved within the xed boundaries through
the efcient use of land. The efcient use of land involves
absorbing growth into areas that are already served
by public facilities and services, as well as areas that
have unused capacity. This allows for development that
provides for our needs while maintaining natural habitat
and open spaces, and protecting wetlands and waterways. It also can result in shorter street and utility
networks and reduce the potential for sprawl into naturalized areas.

- Triple Bottom Line Adaptive Reuse of Buildings
Ecological benets:
Adaptive reuse reduces construction waste and the need for raw
material extraction. It also minimizes habitat destruction, unnecessary soil compaction, and other impacts of development. Reusing buildings often requires less disruption than that associated
with new construction in the area.
Social benets:
Contributes to maintaining the existing character of the site and
a historical connection to the past. Old buildings can make an
important contribution to the character and ‘sense of place’ of
an area, contributing to a greater feeling of belonging.
Economic implications:
Less initial material and construction costs are incurred, although
infrastructure might require major upgrade and maintenance.
Life cycle analysis of costs is important to determine the best
approach from an economic perspective. Though some buildings
might require major renovation work, the reuse of existing buildings can reduce the initial costs substantially.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Consider adaptive reuse

Consider inlling

Adaptive reuse involves creating housing within existing
buildings that were originally non-residential - for
instance, the development of housing units in a vacant
public building or warehouse.

Inll refers to the construction of new housing and/or
commercial units within existing serviced areas, but on
a vacant lot or side yard.
Optimize building footprints

Design for smaller setbacks and lot sizes

Buildings should avoid a horizontal spread over the land
by making maximum use of oor area on a minimal area
of land. This includes net-to-gross oor area efciency
as well as taking full advantage of the vertical dimension
of the building envelope.

Alternative design standards for lot sizes and building
setbacks represent land-use efciencies through higher
densities of dwelling units. Design must address issues of
visual, acoustic and olfactory privacy, access to sunlight
and view, with sensitivity.

Consider proximity to existing infrastructure

Consider redevelopment
Redevelopment involves construction of new buildings on
abandoned, idle or under-used sites in serviced areas;
for instance, by clearing or redeveloping commercial
or industrial lands for housing, or through intensication
of residential areas.

Sites that do not require new infrastructure are more
appropriate than those that need new roads and services. As well, proximity to existing community facilities
will limit sprawl beyond previously developed boundaries and often improve the utilization of existing infrastructure.

Reduce surface parking

Consider alternative uses for basements

Reduce the amount and size of surface parking areas.

The use of basements for parking or living can allow the
location of these uses under the building without having
to consume extra expanses of land. Consider needs for
protection from subterranean inuences (eg. radon) and
interruptions in ground water.

Consider conversion
Conversion involves renovations or additions to existing
buildings, as well as the introduction of a new use for
the building. It may also mean an intensication of
use, for example, converting an ofce building to a
residential building.

- Case Study Jean Vollum Natural Capital Centre, Portland, Oregon
Originally built in 1895, this 70,000 square foot warehouse
was converted to ofce uses for Ecotrust in 2001 and contributed to Portland’s revitalization of the historic Pearl District.
Over 75% of the
exterior
structure,
shell and interior nonshell elements of the
original building were
retained. The project
was awarded Gold
Certication under the
LEED Program of the
US Green Building
Council.
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Objective

1.4

PROVIDE & ENHANCE COMMUNITY INTERACTION OPPORTUNITIES
RATIONALE FOR THIS OBJECTIVE

The spatial dimensions of the car-dependent community
push people further apart and isolate them from neighbourhood involvement. This constrains human interaction
and can cause a reduction in neighbourliness and other
forms of social capital in an urban area

to community support programs. Interaction can also be
prompted by less structured approaches such as providing pedestrian-oriented streetscapes and increasing
opportunities for local commerce.
Community interaction is not only important to the residents of the area, but also to visitors seeking out opportunities to interact with locals. To allow this, opportunities
that promote human interaction should be considered in
every aspect of the design. Face-to-face interactions
are also critical to innovation in business as well as the
safety of people and property.

Community interaction represents an important aspect of
the liveability of an area, and can be greatly enhanced
through appropriate urban design. Lively pedestrianoriented spaces encourage interaction and foster a
sense of place. The existence of multi-use public amenity
areas increases community interaction as well as access

- Case Study Windsong Co-housing, Langley BC
Through a careful balance of public and private spaces,
the WindSong community created a socially supportive
community environment. The residents, in consultation
with the architects, designed the dwellings. Residents are
free to choose when or if they wish to participate in
group activities and use communal spaces.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Provide unique signage and design features

Provide linkages to trails

Signage and unique design features can play an
important role in attaching identity to a building or
development and can attract interest and interaction.
Features can include unique paving patterns, benches,
public art, bollards, lights, and information boards.

Trails provide informal opportunities for people to meet,
as well as facilitating use of alternatives to the car.
Trails through natural areas take advantage of existing
green space, allowing for neighbours to interact as
they enjoy nature and activities such as jogging, pet
walking, and cycling.

Create pedestrian-scale streetscapes

Provide plazas and outdoor gathering places

Pedestrian-scale streetscapes involve decreasing the
face-to-face distance between buildings on either side
of the street, thereby decreasing the visual separation
and increasing pedestrian accessibility. They also involve
reducing the dominance of garages and cars.

Provide outdoor places and plazas for gathering,
socialising, and interacting. These should be designed with
sufcient street furniture to encourage socialising.
Include balconies and porches

Include indoor & outdoor recreational areas

Balconies and porches provide transition places between
the public and private spaces, allowing for informal
interaction.

A ‘complete community’ meets the needs of multiple
generations. Recreation areas appropriate for children,
teenagers, adults and seniors are a key component in a
design that meets the needs of all residents.
Incorporate appropriate street and site furniture
The placement of seating areas and shelter can be
thoughtfully incorporated into the hard landscape
features of any space. Consideration should be given
to sunlight, shade, wind, noise, and proximity to active
areas, views and visibility. Benches, planters, garbage
bins, bike racks and shelters are important and should
be compatible with community or neighbourhood
character.

Incorporate green nodes and pocket parks

Reduce setbacks

Pocket parks provide small outdoor open spaces located
in vacant lots or under-utilized areas of a site. When
well-integrated into pedestrian pathways, they provide
excellent opportunities for informal meeting in a pleasing
environment and can contribute significantly to the
community appeal of a development or multi-unit
building.

Reducing building setbacks allows people to be indoors
while still maintaining interaction with the public
street life.
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Initially, visitors to Banff townsite arrived mainly by train. In later years,
more and more visitors began to arrive by car, and facilities were built
in and around the community to meet the increasing demands of the car.
Today, the number of cars and tour buses is causing increased congestion and parking problems in the Town of Banff, particularly during the
summer months.

Town of Banff
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Issue

2

T RANSPORTATION

T ransportation affects almost every aspect of urban

Reducing the use of high-impact vehicles has major environmental and social benets, and is closely linked to
the design of our urban environment, including at the
building and site scales. Through enhancing opportunities for walking, cycling, and other low-impact modes of
transportation, a signicant contribution can be made
to improved air quality and reduced environmental
impacts.

environments, including land consumption, energy consumption, air quality, water quantity and quality, and
urban liveability. Clean mountain air is an important feature of the town of Banff. However, one of the impacts
of successful tourism in Banff has been escalating air
and noise pollution associated with tour buses and the
increasing numbers of local employees who must commute to the town in single-occupancy vehicles. In 1998,
residents and visitors from the town of Banff produced
an equivalent of 11.5 tonnes carbon dioxide per capita
- or 329,500 tonnes total (SOE, 2002). Considering projected increased visitation rates and hotel developments
in the Town of Banff, along with increasing property
values, the transportation issue is one that merits urgent
attention.

KEY OBJECTIVES

2.1 Maximize opportunities for non-vehicular
transportation
2.2 Promote alternatives to private automobiles

Transportation-related air emissions are among the most
signicant sources of pollution and are known to disrupt
natural processes and introduce toxins to humans and
other species. Emissions from transportation are also one
of the largest contributors to global climate change. The
seriousness of the potential effects of increased global
warming ranks this issue as one of the most pressing
threats to long-term life on the planet.

2.3 Manage the impact of vehicular transport

PERFORMANCE REQUIREMENTS

Exposure to high concentrations of air pollution is also
known to adversely affect human health. Impacts range
from irritation of the eyes, nose, and respiratory tract to
more serious problems such as impairment of lung function, decreased resistance to respiratory infection and
increased incidence / severity of asthmatic attacks.
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•

Incorporate 4 Recommended Practices into
building and site that are aimed at achieving
transportation objectives

•

Comply with Drainage Master Plan requirements
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Objective

2.1

MAXIMIZE OPPORTUNITIES FOR NON-VEHICULAR TRANSPORTATION
RATIONALE FOR THIS OBJECTIVE

This objective represents the most basic method for
reducing reliance on motorized transport. A shift to nonvehicular alternatives can improve the health of the environment and is essential to maintaining the town of Banff
as a model environmental community.

To encourage non-motorised alternatives, the needs of
users should be kept in mind and handled as a priority
in the circulation system. If design continues to focus primarily on the accommodation of vehicular modes, highimpact transportation modes will predominate.

Non-vehicular transportation modes such as walking and
cycling can add diversity and adaptability to communities, providing a wider diversity of mobility and a
more exible transportation system. These features are
especially congruent with the holiday resort experience
exemplied by the town of Banff.

The Town of Banff is committed to enhancing pedestrian
and cycling movement by giving priority to non-vehicular transportation and public transit (Community Plan,
1998). The Householder Survey also indicates support
among local residents for improving the pedestrian and
cycling trails in the area. This objective is consistent with
these views and initiatives, and seeks to further reduce
the negative impacts of transportation on residents and
visitors to the Town of Banff.

- Triple Bottom Line Non-Vehicular Transportation
Ecological benets:
Non-motorized transportation alternatives such as walking and
cycling do not contribute harmful emissions to the environment.
They also require about 25 times less space than a car, limiting
land consumption and habitat destruction associated with transportation infrastructure.
Social benets:
Walking and cycling can contribute to a healthier lifestyle, and
can have a large impact on travel behaviour. They also expose
people to the community, encouraging interaction among residents and providing community surveillance.
Economic implications:
The average annual cost to individuals for various forms of
mobility has been calculated for British Columbia residents to
account for the xed costs of purchase, insurance, depreciation,
etc. and the variable costs of operation and maintenance:
car-$7800, cycling-$280, Walking $150 and transit -$648.
The public subsidy for each automobile in the Lower BC Mainland is about $2600/yr for associated hidden costs such as
road construction and maintenance, road land value, and pollution impacts. (From Better Environmentally Sound Transportation,
www.best.bc.ca)

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Incorporate trafc calming

Ensure easy way-nding

Reduced trafc speeds contribute to a safer environment
where people can walk and cycle. Various types of
trafc calming can be used such as circulation changes
(street closures, one-way streets), or construction initiatives
(medians, traffic buttons, humps, angle parking and
street narrowing at intersections).

Way-nding devices cue individuals towards destinations
along paths, streets, and trails. This can include signage
boards, maps, memorable landmarks, and visual
simplicity. Since motorists, cyclists and pedestrians all
travel at different speeds, a different scale of signage is
required to suit their respective needs.

Provide linkages to an
interconnected circulation network

Provide support facilities for cyclists/pedestrians
People are more likely to walk or cycle if facilities are
provided to encourage their use. Providing showers,
changing facilities and storage areas that are convenient
and accessible to users and occupants is key.

Trails can become paths that link neighbourhoods to
one another in a continuous system of paths and nodes.
Providing linkages also includes the provision of such
facilities as park-and-ride, bike locking facilities,
and so on.
Consider proximity to amenities
New buildings and developments should be designed
to ensure easy walking and cycling distance to basic
amenities (350-500 meters).
Provide street-side amenities

Attract a mix of stores

Amenities such as bike racks and benches and wind/
weather protection like awnings and windbreaks can
encourage increased walking and cycling. These can be
provided at the building or development scale.

A high density of mixed uses will increase the possibility
of basic amenities being provided close to all buildings
-- which in turn increases the likelihood of people walking
and/or cycling to them.

Create points of interest

Increase access points & intersections

Create opportunities for interest points immediately
adjacent to pedestrian and bicycle routes. These might
include courtyards, sitting or dining areas and outlooks
along view corridors.

Providing multiple entry and exit points increases the
opportunity to move more freely within a network of
paths and streets. This permits more efcient travel which
can encourage pedestrian activity. Dead-end pathways
(cul de sacs) should be avoided.

Improve connectivity

Provide appropriate gradients

Refers to providing a choice and exibility of movement
within a network. Allows people to choose alternative
paths to each destination.

Providing street and path gradients that do not
discourage walking and / or cycling is important. 2-5%
are considered the most comfortable gradients for
walking, cycling, and wheelchair use.

15
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Objective

2.2

PROMOTE ALTERNATIVES TO PRIVATE AUTOMOBILES
RATIONALE FOR THIS OBJECTIVE

Streets clogged with private automobiles, the vast majority of which carry only the driver, can deteriorate the
liveability of any urban area. Noise, harsh lights, pollution, and collisions are side effects of our current caroriented society. Of all forms of transportation, cars use
the most land and energy, and are the most polluting
overall.

of vehicles is unavoidable. The impact of these vehicular
modes can be reduced, however, not only through promoting alternative vehicle use, but also by encouraging
high-occupancy vehicle use.
The Town of Banff inevitably has to deal with visitors
that travel over long distances, arriving in their cars or
buses. To avoid the use of cars for trips in and around
the town, other alternatives beyond walking and cycling
can be encouraged. Alternative vehicular transport can
also be promoted for residents and employees.

Trafc numbers on Banff Avenue averaged 15,000 vehicles a day with a peak of 18,000 a day in July 2000.
The town receives 3.6 million visitors per annum, of which
81% travel by passenger cars(SOE, 2002).

While reducing private automobile use is in large part a
municipal responsibility, there are a range of transportation planning initiatives that can be incorporated at
the building and development scale that are important
to supporting any broader programs. As well, it is possible for individual building and development owners to
inuence the provision of enhanced public transit.

Sustainability requires exploring alternative modes of
transportation that have much less impact on the environment. Though non-vehicular modes such as walking
and cycling provide the ideal, it is not feasible to assume
that these will be sufcient to meet the expanded mobility needs of modern society. For this reason, the use

- Triple Bottom Line High-Occupancy Vehicles
Ecological benets:
Though high-occupancy vehicles are still a motorized mode of
transport, they have less impact on the environment as they
reduce the number of vehicles on the road. This contributes to
fewer pollutants and road surfaces per capita.
Social benets:
High-occupancy vehicle use provides a less stressful alternative
as people can read, talk, or even nap during their trip rather
than concentrating on trafc. It provides more opportunity for
interaction with others and it is a necessary mobility option for
seniors and children.
Economic costs:
The cost of running a car is estimated at about $650 per annum
when one considers the cost of gas, insurance, maintenance etc.
This is very high for one individual to bear. When encouraging
high-vehicle occupancy, this cost can be shared among others.
Even at $465 per annum, public transportation is a more affordable option not only because it avoids the initial cost of purchasing but also because the running costs are shared among many
people.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Ensure proximity to transit

Ensure accessibility of transit options

Locate buildings within 500m walking distance from
existing public transportation stops, in order to maximize
the convenience and accessibility of these services.

It is important to provide attractive, safe and convenient
sidewalks, paths and walkways to public transit stops.
Reduce parking ratios

Provide preferential parking

Convenient, cheap parking is a great incentive to use
the car to travel to one’s destination unnecessarily.
Reducing the amount of automobile parking spaces
encourages people to use alternative modes of travel,
especially if integrated with incentives for car pooling
and bicycle parking.

Provide dedicated parking spaces in preferred locations
(such as spaces closest to building entrances) for highoccupancy vehicles such as vanpools and carpools.

Provide transit passes for guests
There are increasing examples of hotels partnering
with transit and municipal authorities to negotiate
complementary transit passes for guests. This makes it
easier for out-of-town guests to use the transit systems
rather than their cars.
Include the option of telecommuting

Consider painted bike programs

Including the potential for home-ofces and other workat-home facilities. Work can be addressed through
building design and programming. This can encourage
employment that reduces the frequency of travel in
a private vehicle.

Paint bicyles in an identifyable colour such as yellow or
blue and donate it for community / tourist use around
developments and towns. Bikes are locked with the same
keyed locks, allowing them to be used by many people
on a temporary basis. Such programs have been shown
to be successful in Europe and the U.S.
- Case study -

AMS Bike Co-op, Vancouver
In 1998 the AMS Bike Co-op was
founded at the University of British
Columbia. Their mission is to expand
opportunities for cycling in the university
community through the use and promotion of innovative transportation practices, with cycling as their primary
focus. To meet this goal, the AMS Bike
Co-op maintains a eet of purple and
yellow communal bicycles. The Purple
and Yellow Bike Project is a eet of used
bikes that are painted by volunteers and
locked with same-keyed locks; giving
members access to all bikes.
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Objective

2.3

MANAGE THE IMPACT OF VEHICULAR TRANSPORT
RATIONALE FOR THIS OBJECTIVE

Conventional vehicles have a spatial requirement that is
about 25 times greater than that of a walking human
being. This is exacerbated even further when the car
is in motion. The result is an expansive distribution of
impermeable parking lots and roads that replace natural vegetation and soil cover.

tems and soils during rainstorms and snow melts, which
pollutes these resources and diminishes the health of
these ecosystems. Furthermore, vehicle use contributes
to noise- and visual pollution, impairs pedestrian movement, and negatively affects the livability of the area.
This objective recognizes the inevitable presence of vehicles in today’s society, but aims to mitigate vehicular
impacts such as air pollution, water pollution, noise pollution, and visual pollution. In an environment such as Banff
where nature and livability is of critical importance to
preserving the area as a popular destination, this objective becomes particularly important.

Vehicular transportation is also one of the biggest contributors of carbon dioxide (CO2) in the atmosphere. The
side effects from transportation choices do not end with
CO2 emissions, but include a variety of other harmful
gases and particulate matter, including particles of dust,
and smoke. These particles get washed into water sys-

- Triple Bottom Line Slowing trafc through ‘Side Friction’
Ecological benets:
Reducing the width of roads can reduce the overall site imperviousness by 5-20%. This reduces runoff quantities, as well
as land consumption. Roadside planting in the newly available
space combined with drainage detention swales improves stormwater quality by capturing sediment, nutrients, hydrocarbons,
and metals.
Social benets:
Tighter streetscapes reduce travelling speeds, creating a safer
pedestrian-friendly environment. They also contribute to maintaining a human scale in the community.
Economic implications:
Narrower roads require less road construction and can even
reduce the need for streetlights on both sides of the road. This
can contribute to savings in the initial costs of a development.
Even reducing road widths by 1 m can result in thousands of dollars of savings.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Reduce parking / garage visibility

Institute car co-operatives

Locate parking underground, in rear lanes, or in sheltered
locations where the visual impacts are minimized.
Ensure that garages are not the predominant feature
of building facades.

Car co-ops allow individuals to share access to a vehicle.
There are numerous examples of developments where
residents agree to use cars from a “pool”, resulting in
decreased vehicle impacts.

Provide street trees / planting

Provide appropriate location for
loading bays, and service areas

Air pollutants and particles can be captured by planting
suitable street tree species at close distances or in double
rows. Plant groupings of mixed species that include
a layered structure of vegetative canopies are more
effective than trees alone.

The location of loading bays and servicing areas can
have a signicant impact on pedestrian convenience the
visual appeal of the town. Provide suitable locations.
Incorporate white noise strategies

Provide pollutant ltration / separation

Other sounds such as water from fountains reduce the
perception of trafc sounds.

Pollutants that collect on vehicular surfaces can be ltered
by practices and devises such as oil/water separators,
vegetated lter strips, swales, and so on.

Provide noise buffers
Buffers that reduce the impact of noise pollution
from vehicles include enhanced building and window
insulation, earth and vegetation buffers, roadside walls
and screens.

Allow inltration
Practices that promote infiltration of stormwater in
driveways, parking lots and roads might include
inltration trenches, or interlocking pavers. Driveways
can also be designed that incorporate paving only
where the vehicle tires go.

Incorporate tighter streetscapes
Limit road widths to a minimum to reduce the stormwater
volumes and visual impacts of vast tracks of impermeable
paving. The perception of a narrower trafc corridor
will also slow trafc. These tighter streetscapes can
be enhanced by street trees, and other trafc calming
measures.

Install or prepare for EV charging stations
Install now or prepare for future installation of electric
vehicle (EV) charging stations by providing sufcient
panel space, installing conduit and providing appropriate
ventilation.

- Case study -

Burnaby Mountain Secondary School, Burnaby
At Burnaby Mountain Secondary School,
surface water from parking lots is
directed towards bioltration swales
that feed into bioltration ponds. These
ponds contain grasses, reeds, and shrubs
that lter pollutants from the water
before it is released into the adjacent
creek.
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“Banff National Park reveals the majesty and wilderness of the Rocky
Mountains. It is a symbol of Canada, a place of great beauty, where
nature is able to ourish and evolve.” (The Banff National Park Management Plan, 1997)

Town of Banff
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Issue

3

S ITE & L ANDSCAPE

I t is only relatively recently that protecting and restor-

Through increasing the amount of attention paid to sites
and landscapes when constructing or renovating buildings, it is possible to minimize their impact on the natural environment. The Town of Banff aims to “pursue
the fundamental objective of nurturing and maintaining
a high quality environment, making Banff a place for
people without compromising it as a place for nature”
(SOE, 2002).

ing natural assets has become a key approach for mitigating the negative impacts of urbanization. This is due
in part to the realization that when the natural environment is degraded, community well-being suffers in the
same way it would under economic or social threats. This
is particularly true for the Town of Banff where the natural environment is both Banff’s central attraction and the
chief reason for its existence.

KEY OBJECTIVES

The benets of paying increased attention to the sites
and landscapes in which buildings are constructed are
many. Appropriately and carefully designed working
landscapes can reduce the direct impacts of a building
on its site, as well as reduce resource consumption (water
and fertilizer) and improve the comfort and well-being
of occupants. Natural landscapes provide people with
views, recreational areas, and bird song. They can provide sunshade and wind breaks, can reduce sound transmission, and can lter air particles and oxygenate the
air. They contribute to a more robust and diverse local
ecology, and serve a multitude of natural functions like
recharging groundwater and creating soils and habitat.

3.1 Protect and restore site biodiversity
3.2 Promote appropriate landscaping
3.3 Optimize appropriate building placement and
orientation

PERFORMANCE REQUIREMENTS

These considerations are even more crucial in forested
landscapes, where one of the rst results of urban
growth has been signicant tree loss. Because of the
role trees play in mitigating the impacts of urbanization,
this results in more signicant air and water pollution,
and can contribute to ooding problems.
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•

Restrict use of potable water for landscaping

•

Prepare Model Class Screening Report

•

Comply with requirements of Drainage Master
Plan

•

Ensure no net increase in quantity of runoff from
site

Green Site & Building Guidelines

Objective

3.1

PROTECT AND RESTORE THE SITE BIODIVERSITY
RATIONALE FOR THIS OBJECTIVE

Biodiversity refers to the number of species and abundance of organisms on a site. In Canada, the greatest
threat to biodiversity is the destruction of natural habitat, particularly through urban growth. Approximately
32% of the Town of Banff is built space such as buildings, roads, and parking while about 68% is green
space.

It is important to maintain the biodiversity in and around
the town of Banff, in order to ensure the ongoing viability of necessary ecological functions and the enhancement of the region’s ecosystem. However, as a result of
historic land use decisions, some of the highest quality
wildlife coincides with some of the highest concentrations of human use in Banff National Park. This results in
humans competing with wildlife and plant communities,
and threatening their existence in the area. Protection
of wildlife, habitat and regional movement corridors are
therefore of great importance in and around the town
of Banff.

Several rare species have been found in and around the
Banff townsite. These species are at risk of experiencing
population decline that will not only affect the particular
population, but the biodiversity of the greater area.
The town of Banff is entirely located within the montane
eco-region which makes up less than 4% of Banff
National Park and is the Park’s most biologically diverse
landscape. The town of Banff also occupies a strategic
location with respect to wildlife movement along and
across the Bow Valley, causing altered predator-prey
relationships and wildlife-human conicts.

This objective seeks to reduce the impact of development
on the biodiversity of the natural systems in the Town
of Banff through identifying appropriate approaches to
site and landscape design.

- Triple Bottom Line Retaining Trees and Vegetation with Signicant Value
Ecological benets:
Retaining trees on a site helps to protect valuable habitat. Older
established trees have a much greater capacity to intercept air
pollutants and stormwater. It also contributes to ecosystem health
as it limits disruption to existing ora and fauna regimes.
Social benets:
Mature trees can provide a therapeutic environment. They provide shade, and can also become important design features or
landmarks within a neighbourhood. They contribute to the unique
character of a site.
Economic implications:
Retaining trees and other signicant vegetation can create design
and construction constraints where they limit building shape and
equipment movement, or even just in the precautionary measures for protecting them. This landscape budget item can be justied when considering the cost of purchasing new mature plants.
Mature trees and signicant vegetation can increase property
values -- studies show that people will pay as much as 7-20%
more for units landscaped with mature trees.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Develop site-protection requirements

Use paved areas for staging

Require that contractors manage access to the site;
re-use topsoil; clear and grade site to retain ecological
functions; prevent contamination of soil and water
through construction runoff and install hoarding to
protect vegetation.

Using areas to be paved as staging areas during
construction can help to minimize site disturbance.
Reduce development footprints
Reduce the development footprint (including building,
access roads and parking) in order to maximize open
space while retaining character and continuity of the
streetscape.

Provide buffer strips of green space
Buffer strips are vegetated areas placed around paved
areas or adjacent to receiving water bodies. Providing
heavy planting around paved areas, especially parking
lots, can help to lter stormwater runoff and to moderate
urban heat island effects and air emissions.

Provide green-space protection
A xed portion of any development’s open space can
be managed as protected green-space. As a minimum,
preserve the Banff Land Use Bylaw’s Environmental
Protection zones and Parkland Districts.

Incorporate locally hardy species of plant material
Using hardy local species of plants, including native
species, provides habitat for local birds and animals
already adapted to the area. It will also ensure that
no new species are introduced that might threaten the
existence of native species, carry and spread disease
and infestations, or reproduce, providing competition
for native plants.

Incorporate conservation incentives
Incentives and exibility in the form of density
compensation, buffer averaging, stormwater credits,
and by-right or mandatory open space development
can promote conservation of stream buffers, forests,
meadows, and other areas of environmental value.

Reduce risk of wildres through vegetation
management strategies

Create erosion control measures
Specify erosion controls measures that minimize
construction disturbances to receiving water bodies.

Wildfires can pose a major threat to habitat and
human life and property. By managing vegetation
in accordance with FireSmart Guidelines, the risk of
wildres can be reduced. Activities can include removal
of deadfall that can fuel res, thinning heavily wooded
areas, and planting less ammable species of trees. See
the publication FIRESMART - Protecting Your Community
from Wildre (1999) for more information.

Identify and protect sensitive areas
Guidelines associated with the preservation and
identication of environmentally sensitive areas may be
necessary to preserve biodiversity (see Objective 1.1).
Reduce impact on wildlife corridors outside the town
Witin the context of the Banff National Park Management
Plan, preserve existing corridors and mitigate disruptions
to those altered by past human interventions. This is
important to the free movement of birds and animals,
often disrupted by human presence, roads, fences and
other development interventions.

Preserve existing vegetation and signicant trees
Locate and size buildings to avoid cutting existing
mature trees and vegetation. Preserve signicant trees,
wildlife-cavity trees and portions of mixed forest
suitable for nesting.
Create habitat scale landscape areas
Site buildings to preserve or create maximum sized
landscaped areas as opposed to many narrow strips
and pockets.
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Objective

3.2

PROMOTE APPROPRIATE LANDSCAPING
RATIONALE FOR THIS OBJECTIVE

Landscaping in urban contexts has come to result in
a “taming” of the wilderness through cultivated lawns,
ornamental shrubs and trees, and the introduction of
plant species that require signicant quantities of maintenance, pesticides, water and natural resources to survive. These not only increase the cost of ownership but
also pollute stormwater run-off and provide little or no
habitat for local wildlife.

As well, water use increases substantially in summer
months. Though much of this is due to the increase in vistors during the summer, the increase in water use can
also be attributed to the watering of lawns and gardens. Through appropriate landscaping much of this
impact can be reduced.
Even energy consumption can be moderated through
appropriate landscape design practices. Plants can help
to modify a micro-climate around a building, trees can
be used to shade interior spaces, and the appropriate
treatment of paved surfaces can reduce urban heat
island effects.

While these types of landscapes do indeed have their
unique appeal, their impact on the natural environment is
becoming increasingly unacceptable. Conventional lawns
have been shown to require the most gasoline, fertilizer
inputs and pesticides of any urban landscape, and can
appear especially out of context in an urban or mountain environment such as Banff.

White Spruce
Meadowsweet

Recommended Native Plant Material
White Spruce
Engelman Spruce
Black Spruce
Lodgepole Pine
Douglas Fir
Alpine Fir
Trembling Aspen
Balsam
Brooks No. 6 Poplar
Northwest Poplar
Mountain Ash
Paper Birch
River Birch
Rocky Mountain Maple
Manitoba Maple
Pinchherry
Western Chokecherry
Sharp Leaf Willow

Laurel Leafed Willow
Pussy Willow
Green Alder
Alpine Currant
Wolf Willow
Saskatoon Berry
Choke Cherry
Red-Osier Dogwood
Gooseberry
Wild Red Raspberry
Canada Buffalo-Berry
Prickly Wild Rose
Common Wild Rose
Shrubby Cinqueboil
Bearberry
Creepy Juniper
Rock Mountain Juniper
Meadowsweet

Paper Birch

Source: Town of Banff Land Use Bylaw No. 31-3, Schedule B:
Banff Design Guidelines.

Bearberry
Common Wild Rose

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Plant complex land covers

Use vegetation to moderate micro-climates

Complex land covers are highly layered plant communities
with large amounts of leaf area. They result in less
runoff and more habitat provision appropriate to
FireSmart Guidelines.

Plants and landscape can be used in different ways to
moderate micro-climates. For example, planting vines
on south-facing walls can reduce summer solar gains;
a staggered planting of conifers along an entrance
walkway will minimize cold winds blowing in; deciduous
trees can shade south and/or west elevations and
paved surfaces; and coniferous shelter belts placed
perpendicular to winter winds will moderate the impact.

Plant woodland shade gardens
Where appropriate, woodland shade gardens (native
trees, shrubs and ground cover) result in the lowest-impact
garden care.
Design xeriscape landscapes
Xeriscaping is a method of landscaping which requires
the use of plants suited to local rainfall conditions and
that require almost no watering.

Use ‘companion’ planting
Use combinations of plants that assist in soil maintenance
and attract the right balance of birds, insects and
micro-organisms to resist disease and various damaging
infestations. Companion planting provides natural
pesticides and herbicides. Public education about
companion planting, combined with composting and
fertilization, would facilitate the gradual elimination of
chemical herbicides, pesticides, and fertilizers.

Provide heavy planting around paved areas
Planting around paved areas can help to maintain the
natural micro-climate conditions, moderate urban heat
island effects, and sequester air emissions.
Incorporate hydrozone planting

Plant vegetation to decrease snow accumulation

This consists of grouping plants according to water
requirements, so that plants with similar needs are
located near each other.

Planting shrubs and coniferous vegetation in appropriate
locations can help to decrease the accumulation of snow
near walkways and entrances.

Incorporate locally hardy species of plant material

Plant low maintenance lawns

Using locally hardy species of plants, including native
species, provides habitat for local birds and animals
already adapted to the area. It will also ensure that
no new species are introduced that might threaten the
existence of native species, carry and spread disease
and infestations, or reproduce, providing competition
for native plants.

Plant Parks Canada approved native species seed
mix.
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Objective

3.3

MAXIMIZE APPROPRIATE BUILDING PLACEMENT AND ORIENTATION
RATIONALE FOR THIS OBJECTIVE

The intent of this objective is to consider the relationship
between a building’s location and orientation and the
site and landscape in which it lies. The location and
orientation of a building can result in positive or negative environmental impacts on the site. At the same time,
placement within a site can result in positive or negative
environmental impacts on the building.

Changes to the micro-climate, of both the building itself
as well as adjacent properties, is also crucial. The construction or renovation of a building can impact wind
and sun patterns, all of which should be carefully analysed and designed. As well, opportunities for relying
on solar gain, daylighting, and natural ventilation are
directly impacted by building siting decisions.

Consideration should be given to the impact of a building on the natural features of the site, including how
much of the site will be disrupted during construction
and operation. Aligning buildings and roads with existing contours can enhance the ecological functioning
of the landscape and can minimize the disruption to
soil regimes. Construction and orientation must consider
down-slope site drainage and solar orientation. Designing around stream channels and existing vegetation can
also help to preserve natural features.

The relationship of the building within a neighbourhood
should also be considered. Siting the building in relationship to the scale of the surrounding structures, and
orienting the building to improve pedestrian linkages
or avoid shading neighbours and funnelling winds, can
help to enhance urban environments. As well, linkages to
transportation networks and access to existing services
and amenities should be considered.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Limit soil displacement

Optimize use of natural winds and inows

Reduce site disturbance by minimizing the amount of soil
being displaced. Reduce soil displacement with smaller
building footprints and by balancing soil cut and ll.
Energy otherwise used in the transport of soil off-site
will be also be conserved.

Topography can create unique conditions for winds.
Through appropriate building orientation and placement,
it is possible to take advantage of these wind patterns for
cooling and ventilation, or design for their mitigation.

Respect existing contours
By ensuring that roadways follow the contours of the
land, less intervention is required, allowing more of the
landscape to be left in an undisturbed state.
Situate buildings to benet from existing vegetation
For example, trees on east and west sides of a building
can reduce cooling loads, while hedges and shrubs
can block cold winter winds or help to channel summer
breezes.
Terrace into slopes
Terracing can be an excellent method for minimising the
potential for erosion and slope failure especially on
steep or disturbed land.

Consider micro-climates and outdoor comfort
Consider the impact of buildings on the surrounding
spaces. Ensure comfortable micro-climates through
minimizing solar shadows over outdoor spaces and
adjacent properties, and consider airow patterns, snow
drifting and snow accumulation.
Incorporate appropriate conguration
for row and stacked housing
In row and stacked buildings, blocks of units should
run east-to west, although up to 30 degrees off will
still sufce. “L”, “U” and “T” congurations should be
avoided as they create shading situations.

Provide appropriate orientation for solar access
Orientations of up to 25-30 degrees off due south can
still provide substantial solar gains.
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In 2000, visitors and residents in the Town of Banff used an average of
144 GJ per person per year or a total of 5.2 million GJ. 65% of this
energy was from gasoline and diesel fuels (Town of Banff Local Action Plan,
2003).
If MNECH were implemented for all new residential buildings in the town
of Banff between 1998 - 2020, residential building energy consumption would decrease by 15% over a business-as-usual scenario. Similarly, if MNECB were adopted for all new commercial buildings between
1998-2020, commercial building energy consumption would decrease
by 11% (Community Energy Plan for the Town of Banff, March 2000).

Town of Banff
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Issue

4

E NERGY

T he

unsustainable use of non-renewable energy
resources is reducing the liveability of our planet and
our municipalities. Environmental impacts include smog,
acid rain, climate change and damage to soil and water
ecosystems. Carbon dioxide (CO2) emissions are occurring at a rate 60% higher than can be neutralized by the
biosphere, contributing to the global greenhouse effect.
Other energy-related air pollutants, such as Nitrogen
dioxide (NO2), are also exceeding the capacity of local
air sheds. The extraction of fossil fuels also damages
local environments. The result is a reduction in human
health, ecosystem viability, and the liveability of our
communities.

KEY OBJECTIVES

4.1 Promote conservation of non-renewable energy
sources

In 1998, the Town of Banff used a total of 5,171,000
GJ of energy or 144 GJ per capita. Due to their high
vehicle use, visitors to Banff had greater energy consumption than residents of the town (Town of Banff Local
Action Plan, 2003).

4.2 Promote increased use of renewable energy
sources

1998 gures shows the transportation sector used the
greatest amount of energy (64%) followed by buildings
(25%). Because buildings are signicant consumers of
energy, the reduction of energy-related impacts on the
environment is reliant on the efcient use of energy in
buildings as well as the development of new non-polluting, renewable sources of energy.

PERFORMANCE REQUIREMENTS
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•

Comply with Model National Energy Code for
Buildings (MNECB) / Model National Energy
Code for Houses (MNECH)

•

Comply with LEED certication at a bronze, silver,
or gold level.

Green Site & Building Guidelines

Objective

4.1

PROMOTE CONSERVATION OF NON-RENEWABLE ENERGY SOURCES
RATIONALE FOR THIS OBJECTIVE

The most effective method of limiting the environmental
damage of energy use in buildings is to reduce the
power demand and energy consumption. This objective
seeks to achieve this goal through promoting the conservation of non-renewable resources, or energy efciency.

electrical consumption of lighting and appliances. In
some cases, cooling equipment, swimming pools, workshops and other energy intensive uses are also factors
affecting total energy use.
Reduced energy consumption can lead to more than
environmental benets. Reduced energy consumption can
also lead to direct cost savings for building owners and
occupants. At the same time, energy efcient buildings
can be more durable, comfortable and healthy.

In general, the energy efciency of a building is based
on its design and orientation, the performance of the
exterior envelope, the mechanical equipment, and the

- Case Study Shoal Point Condominium and Ofce/Retail, Victoria BC
This building was designed to consume around 45% less
energy than an equivalent building designed to MNECB (Model
National Energy Code for Buildings) standards. The centrepiece
of the building’s environmental technology is a ground source
(or geothermal) heat pump that provides much of the heat for
a majority of the residential suites.

- Energy Fact Impact of MNECB / MNECH on Town of Banff
The Model National Energy Code for Buildings (MNECB)
/ Model National Code for Houses (MNECH) sets
minimum construction standards for features that affect
energy efciency. They contain requirements that are
similar to ASHRAE 90.1-1999, but reference Canadian
standards and regulations in metric (SI) units.
Building a new house to this standard would result in
savings of about $550/year, while building a new hotel
to this standard could save approximately $22,000
per year.
(Community Energy Plan for the Town of Banff, March 2000)

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Provide enhanced air circulation

Include heat recovery ventilators

Air circulation spreads solar gain throughout a dwelling,
distributing the heat more evenly. This can be achieved
through natural convection or through the use of fans.

HRV’s use exhaust air ows to pre-warm the incoming
fresh air. Filtration, warming and distribution of fresh air
provide a much healthier and comfortable building.

R-2000 certication for houses

Match energy quantity to load

Building according to R-2000 standards assists in energy
efciency. Though R-2000 buildings typically cost 2-6%
more than conventional new buildings, they require about
half the energy used by conventional alternatives.

Variable-air-volume systems reduce energy use during
part-load conditions. Similarly, variable-speed drives on
motors permit matching of motor speed to the load.

Ensure airtight construction

High efciency space heating and hot water appliances
reduce energy requirements for heating signicantly.
Integrated high efciency appliances offer advantages
of energy efciency as well as increase the efciency of
heating domestic hot water.

Specify high efciency appliances

Airtight construction involves reducing air leakage by
ensuring continuity of air barriers in the exterior building
envelope. All airtightness methods require an air
barrier that is: 1) airtight; 2) continuous where dissimilar
materials meet; 3) durable and able to withstand wind
forces and mechanical system forces; 4) adaptable to
eld conditions; 5) able to handle modest amounts of
building movement.

Incorporate natural daylighting
Daylighting techniques can reduce the need for electric
lighting. Extendable awnings and overhangs, clerestory
windows and skylights, atriums and reective nishes
are often involved.

Conduct fan depressurization testing
A door fan is a device used to test houses for air leakage
area. Since air leakage is the single largest component
of heat loss, noise transfer, and dust entry to a home, most
advanced houses are required to achieve a specied
level of airtightness, veried by a door-fan test.

Specify high efciency lighting
High efciency lighting systems will directly reduce the
energy consumed by a building. In addition, the heat
generated by less efficient lighting can significantly
increase a building’s cooling load requirements. These
systems are especially successful when integrated with
daylighting techniques.

Integrate landscape design
Strategic placement of trees and landscape structures
can modify solar penetration and wind patterns. It
can reduce energy costs by increasing use of passive
solar strategies and by reducing the need for cooling
and ventilation.

Incorporate thermal mass
Incorporating thermal mass moderates the temperature
of occupied spaces, minimizes the need for mechanical
cooling and reduces winter heating requirements.

Incorporate appropriate window design & form

Increase insulation levels

Windows can account for up to 25% of total heat loss
in residential buildings. Windows with tall and narrow
shapes have the greatest heat losses. A square window
will perform better in terms of optimizing the use of solar
heat than a rectangular window with the same surface
area. Using a few large windows gives better energy
performance than more small ones.

Increasing insulation of the building envelope as well as
of equipment and wiring can greatly enhance energy
performance.
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Objective

4.2

PROMOTE INCREASED USE OF ALTERNATIVE ENERGY SOURCES
RATIONALE FOR THIS OBJECTIVE
The majority of Banff’s energy comes from non-renewable diminishing resources such as natural gas, propane,
gasoline, and diesel. In 2000 about 65% of total energy
consumption was from gasoline and diesel fuels (Town of
Banff Local Action Plan, 2003).

Alternative energy sources, which include such renewables as solar, wind, geothermal energy, and so on, can
be transformed into heat and electricity to displace nonrenewable energy sources and their associated negative
environmental impacts. Energy systems are also more
adaptable and resilient if they can exploit a variety of
energy sources as this will reduce the potential of disruption of energy supply or uctuations in non-renewable energy prices.

This objective seeks to increase the use of alternative
energy sources as a second method of reducing the
impact of energy use by buildings in the town of Banff.

- Triple Bottom Line Ground-Source Heat Pumps (GSHP)
Ecological benets:
Harvesting heat or cooling from the ground is an environmentally-benign technology with no emissions or harmful exhausts.
Although GSHPs require electricity to operate, maintaining a
high coefcient of performance (COP) provides a signicant
reduction in the level of CO2, SO2 and NOX emissions.
Social benets:
GSHPs raise or lower air temperatures in smaller increments over
a longer time period. This increases occupant convenience as a
more stable level of heat is provided with no peaks or troughs,
and less drafts.
Economic implications:
The payback period ranges from 5-12 years. The cost of heating can be about 66% less than the cost of operating an electric
resistance heating system. GSHPs are more expensive to install
than gas, oil, or electric heating units, but they are competitive
with any type of combination heating / cooling system.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Consider ground source heat pumps

Facilitate passive solar heating

The technology relies on a stable underground or
underwater temperature to function efciently. Loops can
be open or closed and installed vertically or horizontally.
These systems provide space heating and/or cooling
and hot water for many types of buildings. They transfer
the heat in the earth’s surface (or body of water) into a
building in winter and transfer the heat in the building
to the ground or water in the summer, using the same
principle as a refrigerator. Unlike air source heat pumps,
they remain efcient in cold climates.

Passive solar techniques make use of solar energy
through building designs that carefully balance energy
requirements with the building’s site and window
orientation. These techniques use building elements to
control heat generated by solar orientation.
Prepare for connection to district energy system
District energy systems provide heating and cooling
from centrally located equipment rather than from
separate equipment in each building. This requires the
prohibition of electric heaters as primary heating source
in buildings. Each building needs to be built with internal
hot water heating systems. To overcome the cost of long
distribution systems and distribution line losses, plan
for compact, high density, mixed use neighbourhoods
to intensify the service delivered per infrastructure
investment and to spread loads across diurnal cycles.

Consider active solar systems
Active solar collector systems take advantage of the
sun to provide energy for domestic water heating, pool
heating, ventilation air preheat, and space heating.
Active solar systems should be integrated with a building’s
design and systems only after passive solar and energyconserving strategies are considered.

Consider micro co-generation

Design for passive cooling

These systems generate heat and electric power at the
same time from the same energy source, with combined
efciencies of 80-90%.

Passive cooling reduces the need for air conditioning.
This approach enables the indoor temperatures of
buildings to be lowered through the use of natural
ventilation.

Incorporate use of fuel cells

Incorporate photovoltaics (PV)

Fuel cells can provide all of the electric needs of the
average home, but are currently still in the development
stage. In the future, however, they will achieve efciencies
of 70-85% with no greenhouse gasses or other
pollutants.

Photovoltaic collectors can be integrated into the building
envelope as “building integrated photovoltaics” (BIPV),
or mounted separate dedicated supports (stand-off
arrays). BIPV systems are available for roong, curtain
walls, skylights, roof monitors, awnings, lightshelves and
semi-transparent glazing.

Case study: Capers Building, Vancouver
The developer of a mixeduse inll project in Vancouver (2211 West 4th Avenue)
installed a ground-source
heat pump system to provide heating, cooling, and
hot water for the building.
It achieves 4- to 5-fold
increase in energy-efciency
over conventional heating
systems.
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In 1999, the town used a total of 2,936 million litres of water,
averaging 8.04 million litres per day (SOE, 2002).
Glacial fed streams and lakes, and an abundant underground water
supply, provide Banff with what seems like an unlimited resource. All
of the water we drink, drain, ush, pump and sprinkle decreases the
supply and increases the amount of used water released into the Bow
River (SOE, 2002).
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34

Issue

5

W ATER

E ven in a country such as Canada where water is rela-

world. Much of this excessive use results from the inappropriate use of potable water where it is not needed
or it is simply going to waste. This demand for water also
places signicant pressures on water supply, delivery
and treatment infrastructure and raises costs. Shortages
of water at peak demand periods, and the expensive
infrastructure costs associated with supply and treatment
of water require new demand management strategies.

tively abundant, water resources are a issue of concern.
Urbanization has a tremendous impact on our water
resources as it minimizes groundwater recharge and pollutes water bodies.

In and around the town of Banff, hydrological features
such as mineral springs, lakes, falls, and rivers are important and valuable resources. These water resources not
only play an important part in the functioning of the ecosystem, but they are also of great recreational value.
The ecological integrity of many water resources in the
area is, however, being altered. As development occurs,
water catchments are covered with impervious surfaces
that restrict inltration to groundwater and aquifers, and
increase runoff into aquatic environments. The runoff is
often loaded with pollutants as water collects particles
from surfaces and washes them into water bodies. The
result is degraded sh and riparian habitats, as well as
declining groundwater quantity and quality.

KEY OBJECTIVES

5.1 Promote conservation of water
5.2 Promote appropriate uses for potable water
5.3 Manage stormwater ows and quality

It is not only the increase in pollutants that is a concern,
but also the uctuating water levels. The Vermillion Lakes,
for instance, are particularly sensitive to such changes
in water levels. Impervious surfaces cause an increase in
water during rainstorms that can result in ooding and
prevent the inltration of water into groundwater storage systems that supplement water bodies during dry
months.

PERFORMANCE REQUIREMENTS
•

Incorporate 6 Recommended Practices into building or site design that are aimed at achieving
section objectives

Increasing demand for water is not only an environmental issue, but also signicant from economic perspectives.
Canadians are the second highest water users in the

35

Green Site & Building Guidelines

Objective

5.1

PROMOTE CONSERVATION OF WATER
RATIONALE FOR THIS OBJECTIVE

The Town of Banff currently relies on three deep and
one shallow groundwater wells for its water supply.
Water supply from the shallow well is unreliable and
the existing deep wells cannot meet needs during peak
periods (Otton, 1998) . In 1999, the town used a total of
about 2,935 million litres of water, averaging around 8
million litres per day (SOE, 2002). Hotels are the largest
user group of water in the town.

potable water sources. This may result in the expansion
of costly water supply infrastructure if conservation
methods are not adopted. In addition, the expanded
infrastructure also results in the disturbance or even elimination of natural ecosystems due to construction activities.
Though potable water is the primary concern, this objective focuses on the use of all water resources. The bottom
line is to minimize what we use and to use these water
resources appropriately no matter what the application.

The increase of visitors and residents to the Banff townsite places an ongoing, increasing demand on these

- Case Study C K Choi Institute for Asian Research, UBC
The C K Choi Building at the University of British Columbia, Vancouver, is a 30,000 sq. ft. ($4.5m CDN) teaching and research
facility that utilizes composting toilets and urinals for human
waste disposal. The building is not connected to the city’s sewer
system. As well, a subsurface, greywater recycling system with
phragmite (tall grasses) plant varieties, cleanses the greywater,
which is then used for on-site irrigation.
There are a total of 5 Clivus Multrum composters at the Choi
Building, with ten ushless toilets and, in addition, several ushless, trapless ventilated urinals attached to them. The composting
toilets reduce water consumption by as much as 1,000 litres per
day. In addition, low water use xtures are used throughout the
building.
The building captures rainwater and stores it in a 7,000 gallon
cistern below the stairs. This water is used for irrigation during
dry summer months. Wastewater from sinks and the composting
“tea” from the toilets are also ltered through a greywater trench
where plants and microbial life clean the water. The Vancouver
Health Department has tested the fecal coliform of the water and
found it to contain 10 parts per 100ml (swimming is allowed up
to 200 parts and storm water varies from 1000-2000 parts).
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Specify low- or no-water use toilets

Incorporate hydrozone planting

A range of options exists. Composting toilets use the
natural processes of decomposition and evaporation to
recycle human wastes using very little or no water. Ultra
low-volume toilets use between 2-6 litres per ush. CSA
certied dual ush toilets that offer the option of a 3
or 6 litre ush are now available in Canada. Waterless
urinals use no water for sewage conveyance.

This consists of grouping plants according to water
requirements, so that plants with similar needs are
located near each other.
Use drip irrigation
Drip irrigation as opposed to sprinkler systems greatly
reduces irrigation water demand.

Specify efcient appliances

Use mulching

Specify and install water-efcient appliances. Laundry
machines and dishwashers typically use large amounts
of water. High-efciency alternatives to conventional
appliances are available that help to reduce water
consumption.

Mulching reduces water evaporation from soil, decreasing
watering demand. Give due respect to FireSmart
Guidelines when considering this practice as dry mulch
can pose a re hazard.

Specify efcient xtures

Adapt watering schedules

Specify and install water-conserving plumbing xtures
& ttings, low-ow showerheads and low ow faucets.
Installing faucet aerators and low-ow showerheads
can cut water use by half or more through mixing air
with water.

When using sprinkler systems, water in the mornings
(6-9am) or in the evenings (6-9pm). This will reduce
water loss due to evaporation and wind drift.
Install moisture sensors & timers
For irrigation systems, install moisture sensors to
deactivate sprinklers during rainfall, as well as timers that
automatically turn sprinklers off after a given time.

Pro-rate water costs
Water metering, which has already been done in Banff,
is usually the single most signicant factor in determining
water demand. Progressive rates can be levied on a
per unit or per capita basis, to restrict the consumption
of potable water.

Design xeriscape landscapes
Xeriscaping is a method of landscaping which requires
the use of plants suited to local rainfall conditions and
that require almost no watering.
Repair leakage
Repairing leaks is an easy method of saving water -a leak of one drop per second will amount to 9000
litres per year. Toilet replacement may eliminate
undetected leakages, and old taps can be replaced
with washerless taps.

Water fact:

30% of all household water is used to ush away human waste
and another 35% is used for showering / bathing. This results in a
tremendous waste of water resources. - Environment Canada.
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Objective

5.2

PROMOTE APPROPRIATE USES FOR POTABLE WATER
RATIONALE FOR THIS OBJECTIVE

This objective focuses on the importance of using drinking-quality water for uses that require such premium
grade resources. Water should then be used in a cascading system where it is re-used multiple times before
leaving the site. Thus, for uses that do not require potable water, rainwater or greywater can be substituted.

The appropriate use of potable water can enhance the
diversity and adaptability of water resources, resulting
in less vulnerability to water shortages in the regional
system. It can also result in reduced impact on the water
supply and treatment infrastructure, resulting in lower
costs to municipalities. Finally, it can result in lower rates
of water use overall, reducing the impact of demand on
water supply sources.

- Triple Bottom Line Collecting and Using Harvested Water
Ecological benets:
Collecting and using rainwater maximizes the appropriate use of
water resources. In addition to conserving potable water, it also
conserves energy since the energy required to treat and pump
water from a centralized water system is bypassed. Rainwater
harvesting also lessens local erosion and ooding caused by roof
runoff.
Social benets:
Retaining and reusing rainwater reduces the peak runoff that
causes ood hazards in low-lying areas.
Economic implications:
One of the benets of rainwater harvesting is its exibility.
A system can be as simple as a barrel placed under a gutter
downspout for watering a garden, or as complex as an engineered, multi-tank, pumped and pressurized system. Operating
costs can be less than those of a well, since rainwater does not
require water softening treatments. There are also reduced costs
for stormwater runoff systems and for water supply.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Eliminate use of potable water
for landscape irrigation

Capture and reuse rainwater
Almost all of the seasonal increase in water use is due
to the watering of lawns and gardens. Collection of
rainwater for irrigation (and other purposes) can help to
offset this increased demand. Water can be collected
in barrels and cisterns.

Landscape irrigation consumes signicant amounts of
potable water, although lower quality water is equally
effective for watering outdoors. “Fertigation’ using
treated and recycled waste water can be benecial.
Reduce potable water use for sewage conveyance
Signicant amounts of potable water are used to convey
waste to municipal treatment plants. This water can be
replaced with greywater or harvested rainwater.
Install dual plumbing lines
Dual plumbing separates greywater from blackwater. It is
most cost-effective if done during initial construction.
Design for greywater recycling
Greywater is wastewater that does not contain sewage.
This water can be used for the ushing of toilets or for
irrigation in gardens.

- Case Study Greenwich National Park Day Use Facility, PEI
Chosen by Natural Resources Canada as part of the International
Green Building Challenge 2000 poster presentation, this facility
innovates in blackwater and greywater management. Where
normal practice is to extract groundwater from aquifers and
discharge sewage into the ocean, the composting toilet system
converts 95% of toilet wastes into water vapor and CO2, with
the remnant converted to stabilized compost.
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Objective

5.3

MANAGE STORMWATER FLOWS AND QUALITY
RATIONALE FOR THIS OBJECTIVE

Under pre-development conditions, only about 10% of
total stormwater becomes run-off. Urbanisation, however, paves over natural ground cover with impermeable surfaces. Environment Canada has estimated that
urbanization of a natural drainage basin can result in
an increase in stormwater runoff of 400% or more. This
disrupts the natural hydrology and causes greater peak
runoff and less groundwater recharge. In turn, this can
cause water uctuations that negatively affect aquatic
ecosystems, and might even cause ooding.

Stormwater also carries a variety of contaminants that
may accumulate and damage aquatic environments and
/ or restrict water use. Although efuent from the Banff
Wastewater Treatment Plant plays a large part in the
pollution of the Bow River, surface runoff adds to the
problem. Runoff from roads and surfaces contribute not
only total suspended solids, but also where wastes from
pets or wildlife are present, the runoff contributes to
faecal coliform levels and also phosphorous levels where
fertilizers are used in gardens and golf courses.

The amount of storm water run-off is typically greater
when sites are developed on hillsides since the slopes
increase the ow rates and reduce opportunities for inltration on semi-permeable areas. To minimize the impact
of development, water ows should be maintained as
close to the natural condition as possible. Stormwater
management is intended to develop effective drainage
systems that balance drainage efciency with minimized
negative impacts on the environment.

These pollutants get washed into the Bow River and
other water bodies in the Banff area. Plants and animals that live in the water are negatively impacted
by the changes to water quality. Pollutants also negatively impact on the use of these water bodies and
rivers for shing, swimming, canoeing, and other recreational opportunities. This objective seeks to manage the
impacts of development on stormwater at the building
and development scale.

- Case Study Niigon Technology Centre, Moose Deer Point First Nation
As part of a sustainable community initiative, this 2400m2 injection molding facility is the cornerstone of the economic stabilization plan providing on-reserve employment. It includes an
on-site constructed wetland to handle site water run-off and the
treatment of waste water following a bioltration process. Natural landscaping using indigenous species augments the water
conservation strategy (see www.enermodal.com/niigon.pdf).
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Incorporate partial green roofs

Reduce road widths and surface parking

Green roofs act as buffers during storm events by
slowing down and cleansing stormwater. Green roofs
can be installed up to a 45 degree pitch with special
construction techniques. Native species should be chosen
that do not require irrigation.

Roads and surface-parking contribute about half of the
total site imperviousness. By reducing road widths and
on-site parking to a minimum, the site impermeability
can be greatly reduced.
Disconnect rainwater leaders

Specify permeable surfaces

Disconnecting roof leaders can reduce pressure on
the storm sewer system. Rainwater can be discharged
onto grassed areas with splash pads or other pervious
areas or cisterns.

Porous alternatives should be used wherever possible
within paved areas. Many alternatives exist for increasing
the penetration of water, including porous pavers and
grass pavers in low trafc areas.

Allow for retention or detention

Protect riparian corridors

Incorporate practices that hold water back for short
periods (detention) or longer periods (retention) to allow
water to slow down and sediment to settle. These might
include constructed wetlands.

Riparian areas are bands surrounding lakes, wetlands,
streams and rivers. They are not only of important
ecological value but also control stream erosion and
serve as water lters.

Minimize changes to existing topography/vegetation

Incorporate rain barrels & cisterns

Surface grading plant/tree removal can result in a rapid
rate of runoff. Allowing pre-development hydrological
conditions to remain or be reproduced can reduce the
impact of development on stormwater ow.

Rain barrels and cisterns can be designed to capture
rooftop runoff and either store it for later use, or slow
down the release of the water to the site, reducing the
quantity and velocity of water ows at peak times.

Minimize lawns

Develop Code of Practice

Grass lawns take a lot of effort, water and pesticides
to maintain their verdant appearance. This is especially
problematic with golf courses. The use of lawn should be
minimised and replaced with more naturally occurring
alternatives that are hardy to the climate and do not
require pesticides spraying.

Develop a code of practice for site preparation and
building construction to minimize the siltation of streams.
Erosion control measures should be specified that
minimize disturbances to receiving water bodies from
construction activities.
Incorporate vegetated strips
These are areas of land with vegetative cover that are
designed to accept and inltrate runoff and overland
ow from impervious areas. They can also be signicant
for their ecological value.
Incorporate grassed swales
Grassed swales are natural depressions or wide shallow
ditches. They help to reduce ow velocity, prevent erosion
and lter contaminants.
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Issue

6

M ATERIALS

T he materials used for the construction, operation,

maintenance and renovation of buildings represents
enormous quantities of resources. According to the
Worldwatch Institute, 40% of the materials entering the
world economy are used in the construction and operation of buildings. As well, the extraction, transformation,
use and disposal of raw materials also causes signicant impacts on the environment. Habitat destruction,
resource depletion, air pollution and solid waste represent some of the environmental costs associated with
material ows. Being well above the carrying capacity
of the resource base, this current practice clearly cannot
be sustained.

KEY OBJECTIVES

6.1 Maximize the efcient use of material resources
6.2 Reduce embodied energy of building materials

“Green materials” are increasingly being used in buildings. These materials are carefully selected for low consumption of scarce raw materials; low pollution in their
production, delivery, use, and disposal; long life; low
maintenance; and their suitability for salvage or recycling. Today, there are now several programs which
rate products for their environmental performance and
award “environmental labels” to those with merit.

6.3 Maximize the use of material from appropriate
sources (local, sustainable, renewable)
6.4 Maximize the use of safe and healthy materials

PERFORMANCE REQUIREMENTS
•
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Incorporate 5 recommended practices into building or site design aimed at achieving section
objectives
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Objective

6.1

MAXIMIZE THE EFFICIENT USE OF MATERIAL RESOURCES
RATIONALE FOR THIS OBJECTIVE

Large quantities of materials are used to construct and
maintain buildings. Population growth and the demand
for larger and more specialized buildings increases both
the total and per capita demand for material resources.
One solution is the efcient design of buildings with minimum net-to-gross ratios that can accommodate multiple
uses whenever possible. But this is not enough to compensate for increasing material demand.

Efcient resource use implies extending the useful life of
buildings and their components, and effectively expanding the life cycle of material resources. One of the most
effective means of reducing material resource use is to
reuse all or parts of existing buildings. Products with
recycled-content are also available, as another alternative to reduce material consumption and depletion.
Opportunities also exist to optimize designs in order
to reduce unnecessary use of materials. Oversized and
decorative materials can be eliminated, and waste from
non-standard dimensions in the design reduced. Use
of engineered and modular products can also help to
reduce material quantities.

At the same time, buildings are typically not demolished because their materials or structures are at the
end of their useful life, but rather because they are functionally, technologically, or economically obsolete. This
causes increasing amounts of waste entering landlls and
increasing consumption of resources for replacement. In
order to protect resources from over consumption and
depletion, it is important to use material resources efciently.

- Triple Bottom Line Reusing Salvaged Building and Landscape Materials
Ecological benets:
Reuse diverts materials from the waste stream, reducing landll
space requirements and associated water and soil contamination. It also eliminates environmental impacts associated with the
manufacturing of new materials.
Social benets:
The use of salvaged materials can add character to the development or building, and allow a connection to the past.
Economic implications:
Reusing salvaged materials reduced initial costs involved in purchasing new materials by about 50-90%. Although the labour
involved in recovering and refurbishing products can add to
the cost, salvaged products are often of a higher quality and
more durable. They can also add to the marketability of a building through increased character value. The strategy substitutes
labour (human capital) for machinery (economic capital) which
is another way of reducing the use of scarce material resources.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Facilitate future deconstruction

Specify salvaged materials

Materials that can be reused in future should take
preference. In order to permit future deconstruction,
materials should be xed, fastened, and incorporated in
the building in a way that facilitates easy dismantling.

Many salvaged building and landscape materials can be
reused: brick, re-graded and re-sawn wood, hardware,
doors, plumbing xtures, metalwork, and plants. Early
planning will increase the successful acquisition of
these materials.

Re-use existing buildings

Specify recycled content materials

Appropriate renovation and adaptive reuse of existing
buildings is the most sustainable construction method.
This is simplied when components or functions that are
vulnerable to technological obsolescence are isolated
through planning and design: raised floors for ICT
infrastructure and adjustment to work area redistribution;
clustering highly technical spaces (labs) and separating
them from more generic spaces (classrooms).

Common building materials and products with recycled
content include: wall, partition and ceiling materials and
systems; insulation; tiles and carpets; cement, concrete
and reinforcing metals; structural and framing steel.
Consider packaging of materials
Purchase materials that are packaged in environmentally
preferable or minimum use materials. Purchase materials
that are sold in ‘alternative’ packaging e.g. new biodegradable starch-based packaging.

Specify durable nishes
Specify durable exterior and interior nishes. Roof and
oor materials make up a large portion of building
waste sent to landlls. This quantity can be reduced
by specifying highly durable, ultraviolet- and weatherresistant cladding and roong, durable oor nishes and
releasable carpet systems (with removable adhesive).
Design quality and beauty in.

Use engineered products
Engineered products, such as roof trusses instead of post
and beam structures or structural products made from
wood waste can help optimize material efciencies.

Reduce the requirement for nishes

Use standard dimension products

Careful design and choice of materials can reduce the
need to cover building structure and surfaces with additional nishes, decoration and ornamentation. Care is
required, however, not only to attend to the visual environment, but the need for comfort and acoustic control
provided by nishing materials.

Off-cuts from non-standard dimension lumber is an
example of waste that can be reduced through using
modular dimensions in building design. Using modular
design, equipment, fittings and furnishings increases
the ease of reuse.
- Case Study Banff Community High School
This project used material resources efciently through the reuse
and modernization of an exisitng building. The project has
registered for LEED certication
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Objective

6.2

REDUCE EMBODIED ENERGY OF BUILDING MATERIALS
RATIONALE FOR THIS OBJECTIVE

Buildings not only use energy during their operation
but energy is also required to build them. ‘Embodied
energy’ is all the energy required to extract, manufacture and transport all of the building’s materials
and manufactured components, as well as the energy
required to assemble and nish it.

ately more signicant in relation to the energy required
to run them. This is particularly true because some
modern materials and equipment consume vast amounts
of energy in their manufacture.
Embodied energy analyses, however, involves examining the life-cycle energy associated with a given product. Increasingly the life of a material is not the period
between harvest or extraction to demolition, but now
extends until it is successfully re-incorporated into a new
use. Thus, while a building with a high proportion of
aluminium components has high embodied energy, the
processing of recycled aluminium requires only 5% of
the energy necessary to produce aluminium from bauxite. Glass, on the other hand requires as much energy
to recycle as to manufacture in the rst place, but in
the case of glass, recycling avoids its demise in the
solid waste heaps. The embodied energy of a material
cannot, therefore, be considered based solely on initial
extraction and manufacturing.

There are two forms of embodied energy in buildings;
Initial Embodied energy and Recurring Embodied energy.
Initial embodied energy in buildings represents the nonrenewable energy consumed in the acquisition of raw
materials, their processing, manufacturing, transportation
to site, and construction. Recurring Embodied energy
in buildings represents the non-renewable energy consumed to maintain, repair, restore, refurbish or replace
materials, components or systems during the life of the
building, including building salvage and disposal.
As buildings become increasingly energy efcient, the
energy required to create them becomes proportion-

- Energy Fact Energy Required to Manufacture Common Building Materials
Material

Unit

Timber, rough
Timber, air-dry, treated
Timber Glulam
Timber kiln-dry, treated
Timber, form work
Plywood
Gypsum board
Glass
Structural steel
Aluminum
Fiberglass batts
Asphalt, strip shingle

m3
m3
m3
m3
m3
m3
m3
kg
kg
kg
kg
m2

Energy Coefcient
Mj per unit
848
1,200
4,500
4,692
283
9,440
5,000
31.5
59
145
150
280

Source: Quoted in Mumma, Tracy, “Reducing the Embodied
Energy of Buildings,” Home Energy Magazine On Line, Jan/Feb
1995 (http://hem.dis.anl.gov/eehem/95/950109.html)
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Specify locally manufactured materials

Conduct lifecycle assessment of materials

Specifying locally manufactured materials ensures that
transportation of the material from site of manufacture
to building site is not substantial. A typical rule of thumb
is that materials from within 800 km are considered to
be local.

Life cycle assessment is an analytical method that
quanties energy and material usage and allows
materials to be compared with each other from an
environmental impact perspective.
Specify recycled content materials

Specify low embodied energy materials
Studies have been conducted that compare the embodied energy of various materials. For example, wood has
been shown to have low embodied energy.

Materials with recycled content have lower embodied
energy than virgin materials. For example, specifying
high volume y ash in concrete can substantially lower
the embodied energy of concrete.

Specify durable materials

Specify locally harvested materials

Specifying durable materials ensures that they will be
replaced over a longer timeframe. Durable materials
with a long service life typically are low maintenance.
For example, hard ooring has several times the service
wood of carpeting.

As above, specifying locally harvested materials ensures
that transportation of the material from site of harvesting to building site is not substantial. A typical rule of
thumb is that materials from within 800 km are considered to be local.
- Case Study Mountain Equipment Co-op Building, Ottawa
80% of the materials used in the Mountain Equipment Co-op
Building in Ottawa were transported less than 500km to the
site. The building envelope is made from engineered wood
products, chosen because of their low-embodied energy, high
insulation value, low toxicity (no urea formaldehyde), and the
ease of future disassembly. 75% of materials from the structure and shell of the existing building were disassembled and
re-used, including all the original steel posts, beams, and joists.
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Objective

6.3

MAXIMIZE THE USE OF MATERIALS FROM APPROPRIATE SOURCES I.E.
RATIONALE FOR THIS OBJECTIVE

Many materials come from sources which are considered to be non-renewable or which have more severe
environmental impacts than others. For example, tropical hardwoods are considered a scarce resource, not
just because they represent an endangered species, but
also because the acquisition process causes signicant
impacts on biodiversity. Rapidly renewable materials
are those which replenish themselves in less than a tenyear cycle and do not result in biodiversity loss and are
sustainably managed.

Materials are also considered to be more appropriate
if they come from local or regional sources. Using local
materials helps to support local economies, as well as
to defray transportation costs and impacts. They also
tend to be consistent with local design aesthetics and are
sometimes more responsive to the local climate.
This objective seeks to minimize environmental impacts of
materials choices through focusing on the use of materials from appropriate sources.

- Case Study Willett-Gibbs Straw Bale Residence, Vancouver Island BC
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LOCAL, SUSTAINABLE, RENEWABLE
RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Specify materials from rapidly renewable sources

Specify locally harvested & manufactured materials

Materials from rapidly renewable sources include
bamboo ooring, wheatgrass cabinetry, sunower seed
boards, poplar OSB, wool, linoleum, and cotton batt.
The ‘embodied’ energy to transport some of these
materials should be considered. Increasing the demand
for rapidly renewable materials. However, may also
stimulate the production of new products from more
local sources.

As far as possible, specify locally harvested and
manufactured materials. As a general rule of thumb,
this includes materials from within 800 km of the
building site.

800

Reduce the ecological ‘rucksack’

km

The total amount of material moved to harvest, extract
and process a nished product is its ecological ‘rucksack’.
Moving this material around contributes to embodied
energy. The waste generated also has an impact on
the local ecology that alter surface/ground water ows,
habitats, etc. Choose materials with smaller ecological
‘rucksacks’.

Specify sustainably harvested and certied wood
Many independent, third-party agencies offer
certication programs for sustainably harvested wood
products. Certied framing lumber, timbers, exterior
decking, exterior-grade plywood and oriented strand
board (OSB) are all available.
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Objective

6.4

MAXIMIZE USE OF SAFE & HEALTHY MATERIALS
RATIONALE FOR THIS OBJECTIVE

Some building products readily trap dust and odours
and release them over time. Other products can also
support growth of moulds and bacteria, particularly if
they become damp. This can potentially cause allergic
reactions in people and persistent odours in the building.

Examples include products using formaldehyde glues,
new carpets, various ooring materials, paints and sealants, and so on.
Healthier materials are those with minimal chemical
emissions and dust release, and cleaning or maintenance
procedures that do not require toxic chemicals. Examples include low-VOC paints and adhesives, low emission
carpets made of natural bres, and hard non-porous
materials.

More seriously, many building products contain chemicals that evaporate or “off-gas” for several days or
weeks after installation. Where large quantities of these
products are used, they can cause indoor air pollution.

- Material Fact Carpet Manufacturing
Over the last 40 years, carpet manufacturers have been adding
more and more desirable features to carpets. Unfortunately,
some undesirable side effects came along with the convenient
features of exible glues, fade-resistant dyes, insecticides, fungicides, stain guards, static shock guards and squash guards.
Most of the formaldehyde has been taken out of carpets, but up
to 60 chemicals still remain. For instance, most carpet bres are
glued down to the backing with synthetic latex called styrenebutadiene rubber, which contains 4-pheylcyclohexene (4-PC).
This has been identied as a cause of sick building symptoms in
many people.
William McDonough has worked with Interface Carpets to
develop materials without toxic chemicals formatted into tiles.
The tiles can be selectively removed and replaced in those high
trafc areas that suffer excessive wear while leaving those that
are still in good condition.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Use appropriate roong materials

Specify low-VOC building products

Use roong materials appropriate for rainwater harvest.
The best are metal, clay, and concrete-based products.
Cedar and asphalt can transfer chemicals into the
rainwater.

Volatile organic compounds are some of the most
prominent chemical compounds that have a negative
impact on indoor environments. Materials that have
typically had high-VOC content include adhesives, paints
and coatings, carpets, and composite wood. Low-VOC
alternatives now exist.

Specify appropriate insulation
Avoid insulation materials that are manufactured using
any harmful, irritating ozone-depleting chemicals such
as Hydrochlorofluorocarbon (HCFC) and extruded
polystyrene.
Install high-performance windows
The use of high-performance windows eliminates the risk
of mould caused by condensation around the edges of
a window frame and sill.
Limit use of chemically treated wood
Wood containing natural preservatives should be
specied over chemically-treated wood.

Limit dust gathering materials
Materials that tend to trap dust and odours can be
limited. Healthy oor, ceiling and wall coverings include
hard and resilient coverings made from metals, glass,
ceramics, solid woods, stone and cement.

Limit use of manufactured products
Manufactured products are prone to emitting noxious or
toxic pollutants such as urea formaldehyde into the air.
These include some engineered wood products, although
alternatives now exist.
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Issue

7

S OLID W ASTE

O ver the past century, solid waste has become some-

thing “to get rid of” in the most convenient way - typically by trucking it to a landll site. This has led to
consumption patterns and waste management practices
that are inefcient and linear, with materials being discarded prior to the end of their functional uses.
The generation and disposal of solid waste translates
into a host of negative societal and environmental
impacts, not the least of which is pressure on landll
space and contamination of soils and water. A signicant proportion of waste sent to landlls is from building
construction and demolition activities. The generation of
solid waste from day-to-day operations is equally signicant.

KEY OBJECTIVES

7.1 Minimize the generation of solid waste in
construction
7.2 Maximize the diversion of solid waste from landll

Waste generated in the construction and demolition of
buildings accounts for about 28% of the Alberta waste
stream. While the $8-$60/tonne tipping fee in Alberta
is relatively low compared to the $100-$150/tonne
paid in other parts of Canada, there have been signicant increases recently that are only expected to continue as pressures on landll sites grow.

PERFORMANCE REQUIREMENTS

It is clear that solid waste will have to be conceived of
as a component of a continuous resource loop to foster
a sustainable future. This means not only disposing of
waste in a safe and responsible manner, but also ensuring that material resources are cycled through many uses
prior to being discarded.
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•

Preparation of Waste Minimisation Plan to
achieve 70-90% diversion from landll

•

Comply with Solid Waste Management Plan
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Objective

7.1

MINIMIZE THE GENERATION OF SOLID WASTE IN CONSTRUCTION
RATIONALE FOR THIS OBJECTIVE

The amount of waste generated during building construction results in increasing demand for landll areas.
The careful management of construction areas becomes
necessary not only to reduce demolition, but also to
reuse or recycle demolished materials.

piping, concrete reinforcement and sheet metal. Corrugated cardboard and gypsum are also highly recyclable if uncontaminated. A great deal of wood scrap can
be reused on the site, while excess is sold as fuel or
bre.

As much as 80% of waste generated during construction is reusable or recyclable since it is relatively clean.
Recyclers purchase metal scrap from structural steel,

This objective seeks to facilitate the movement towards
the looping and cascading of material resources discarded during the construction phase of buildings and
developments.

- Case Study Vancouver Materials Testing Lab
This 398m2 facility was constructed in 1998/99 at a cost of
$550,000. Three quarters of the building materials were salvaged or recycled for a cost savings of about $140,000. Roof
trusses were salvaged from an on-site warehouse. Floors were
constructed from salvaged glulam beams. Custom glazing
was fabricated from salvaged glass and millwork. Additional
salvage included light xtures, furniture, doors, cladding,
plumbing xtures, walls, insulation, lab and select mechanical
equipment. All of these strategies reduced the contribution
of the construction sector to the solid waste stream (see
www.greenbuildingsbc.com)
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Prepare Waste Management Plan

Design for standard modules

A waste management plan can include specic demolition
salvage and waste recycling instructions for a contractor.
It can be included in the construction contract and require
tracking of salvage, recycling and landll shipments. It
can set specic targets for salvage and reuse.

Use standard modules in the design of buildings that
correspond to material dimensions in order to minimize
waste from off-cuts.
Specify panel, pre-cut and
engineered construction products
New buildings and renovations should be manufactured
using panel, pre-cut or engineered products that minimize
waste from construction. These materials should also
be easily disassembled in order to facilitate future
reuse and/or recycling. Examples are factory trusses,
laminated or engineered wood products, sheet metal
cladding and roofing, 9-ft. gypsum board, pre-cut
headers, and pre-assembled joist bridging. Read this in
conjunction with Objective 6.4.

Incorporate durable, adaptable design
Design interior building components for future
disassembly, reuse and recycling. In general, design
should consider how repairs or removal will occur. To
ease future disassembly, use bolt and nut fasteners
before screws, screws before nails, nails before
strippable adhesives, and strippable adhesives before
permanent glues.
Re-use existing buildings
Demolition of old buildings generates enormous amounts
of waste. Appropriate renovation of existing buildings is
the most sustainable construction method.

Balance cut & ll
During construction, earth movement can result in large
quantities of soil trucked off the site. This can be avoided
by balancing the volumes of cut and ll.

Limit on-site material damage
Many materials are damaged on-site and are discarded
as waste. Order materials to arrive shortly before use
to avoid on-site storage and damage to materials.
Provide secure, suitable storage for materials that do
require storage and erect secure fencing around the
site to deter vandalism.

Minimize packaging
Materials can be ordered in bulk to minimize packaging.
Suppliers that are willing to reuse or recycle their
packaging should also be favoured.
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Objective

7.2

MAXIMIZE THE DIVERSION OF SOLID WASTE FROM LANDFILL
RATIONALE FOR THIS OBJECTIVE

Large, centralized landll sites require extensive infrastructure systems to support, long lead times to develop,
and costly maintenance to decommission. As environmental regulations become more stringent, the cost of building, operating, monitoring and cleaning-up landll sites
will continue to increase. On the other hand, small-scale
systems that involve composting, waste separation and
source reduction, enable waste management to adapt to
new opportunities for resource recovery. Local systems
improve the economic viability of the entire community,
creating job opportunities and new resources.

On-site management of waste is a key approach to
diverting waste from landll and incineration. Simple
waste reduction initiatives like recycling of mixed paper
products and composting basic food and yard wastes
can reduce the residential waste generation by up to
80%. Considering that waste from the town of Banff
has to be transported over long distances, this objective
becomes essential in reducing the cost of managing solid
waste in the area and reducing the negative impacts it
has on the environment.

- Case Study City of Montreal Eco-Centres
The City of Montreal created a number of eco-centres in order
to manage waste. These centres were designed to handle almost
any household waste not hauled away during pick-up of regular garbage. Upon entering, visitors receives instructions at the
reception pavilion, then they drive along to a series of labelled
containers for wood, concrete, soil, metal, and other recyclables.
There is also a storage area for reusable items ranging from
eyeglasses and old clothing to furniture and appliances. These
are reconditioned by employees or repaired and sold by community groups. Household hazardous waste is set aside in a permanent sheltered area.
The city has diverted over 85,000 tonnes of material from landll and it saves about $400,000 a year on tipping fees for
every eco-centre, allowing a payback for the centre in less than
5 years.

Town of Banff
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Provide waste management facilities

Include composting facilities

Provide waste management facilities within larger
complexes and within a minimum distance of smaller
buildings. These facilities should encourage the reuse
and recycling of waste.

Provide access to composting facilities or programs.
These can be at the household or development scale.
Organic materials typically represent more than 30%
of the total waste stream by weight. All composting
facilities must be bearproof.

Facilitate source separation
Provide the building residents or users with the incentive
to recycle by providing for waste separation at the
source. For instance, households with limited space can
be provided with space-conserving composting and /
or recycling containers.

Salvage reusable materials
Identify reusable materials prior to demolition or
purchase already salvaged materials.

Incorporate Eco-centres or Re-use Depots
Eco-centres and Re-use depots enable the exchange of
unwanted products and materials that are not yet at the
end of their useful lives. These locations can be provided
within multi-unit buildings, at the development scale, or
promoted within a community.
Re-use vegetation

Provide adequately sized
waste management facilities

Chip excavated vegetation to be used as mulch on-site
and use the wood from logged trees in the design of the
building or components.

Provide areas that are sufciently large for appropriate
containers. Areas should also be located convenient to
recycling loading zones.
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The German word Bau-Biologie means “building biology” or “the
relationship between buildings and life”. It has been dened as: The
holistic interaction between man-made structures and the health of all
life and all living environments. Bau-Biologie advocates buildings that
contribute to the occupant’s health of spirit, mind and body and have a
low impact on the environment.
Bau-Biologie involves viewing a building like a skin -- we live in it. Just
as we have learnt to appreciate the value of a healthy diet, we are
now waking up to the relevance of a healthy building for a harmonious
lifestyle, creative productivity and personal growth.

Town of Banff
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Issue

8

I NDOOR E NVIRONMENT

C anadians spend on average about 90% of their time

indoors. Given this statistic, it is clear that the indoor
environment is a very important contributor to individual health and comfort. Yet indoor environments are
many times more polluted than the outdoor environment.
Increases in asthma, allergies, and multiple chemical sensitivities have all been linked to poor indoor environmental quality. Decreases in productivity and overall quality
of life are also important results of poor indoor environment, not just due to poor air quality, but also a range
of other human comfort and well-being parameters.

KEY OBJECTIVES

Indoor environmental quality concerns the quality of
indoor air, illumination, acoustics, thermal comfort and
other factors that relate to the experience of interior
spaces. Not only is fresh, well-ventilated and appropriately-humidied air an important quality, but lighting must be at appropriate levels, and noise transmission
must be moderated. Thermal comfort, is also closely
linked to a sensation of physical and mental well-being,
and is often best achieved through controllable and
easily understood heating and cooling systems. Studies
have also shown that access to natural daylight and
views to the outdoors have signicant impacts on personal well-being.

8.1 Maximize indoor air quality

Healthy building practices extend beyond building
design - occupant usage can also affect indoor environments. For example, smoking, choice of cleaning products, hobbies, and cooking odours can all contribute to
reducing the quality of indoor environments.

•

8.2 Maximize thermal comfort
8.3 Provide connection between indoors and outdoors
8.4 Promote adequate and appropriate lighting

PERFORMANCE REQUIREMENTS
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Incorporate 5 Recommended Practices aimed at
achieving section objectives
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Objective

8.1

MAXIMIZE INDOOR AIR QUALITY
RATIONALE FOR THIS OBJECTIVE

Central to maximising the quality of indoor air is removing or reducing pollutants at their source. The prevention
of air quality problems is much less expensive before
the problems have been created than after they occur.

products with particularly strong emissions are used,
they will cause indoor air pollution. In recent years, several lawsuits with large damage awards have been won
by building occupants suffering from health problems
caused by chemicals off-gassed from building materials.

Exposure to indoor pollutants can lead to a range of
health problems with symptoms ranging from eye irritation, headaches, and fatigue, to respiratory diseases
and cancer. Poor indoor air quality is also one of
the leading causes of symptoms of “Sick Building Syndrome”.

This objective not only addresses the prevention of pollutant sources, but it also includes ventilation and humidity control as a means of maximizing indoor air quality.
High humidity levels can cause the growth of mold and
mildew on furnishings and interior surfaces, creating
health hazards. Ventilation systems can help to exhaust
pollutants and ensure the supply of ltered fresh air.

Many building products contain chemicals that evaporate or “offgas” for several days or weeks after installation. Where large quantities of these products, or

- Indoor Air Fact Volatile Organic Compounds
Many of the hazardous chemicals in buildings are classied as
volatile organic compounds -- or VOCs. These include formaldehyde and related chemicals, benzene, xylenes, alcohols, and fuels
such as propane and butane.
Many VOCs are irritants and can cause signicant damage if
the fumes are inhaled or if they are absorbed through the skin.
VOCs are known to cause headaches, nausea, depression of
the central nervous system, and in extreme cases, leukemia and
kidney and liver damage.
VOCs are commonly found in building materials, interior nishes,
millwork, paints, heating fuels, solvents, adhesives, polishes, and
many other building components.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Flush buildings with full outdoor air

Provide appropriate air intake locations

Flush newly built buildings for seven to fourteen days
prior to occupancy, using the full ventilation capacity of
the HVAC equipment. Perform extensive cleaning of the
building and equipment (especially HVAC equipment
and piping) prior to occupancy.

Locate air intakes away from pollutant sources such as
replace and boiler fumes, plumbing stacks, garbage
room vents and underground parking facilities. As a
guideline, these intakes should be located at least
900mm from the property line, 7.5m from highways or
areas where cars are idling or standing, and 3m from
driveways or streets.

Isolate point sources
In areas with high indoor pollutant sources, such as
kitchens, laundries, cleaning closets, janitorial areas,
and ofce equipment, isolate the sources and install
separate exhaust systems.
Specify low-VOC materials / nishes
Choose low-emission materials such as low-toxicity rated
products. Many low emission paints and adhesives are
now available.

Provide smoke control mechanisms
Prevent tobacco smoke from entering and/or
accumulating in the building by providing designated
smoking areas. These areas can be located outdoors
taking air intakes into consideration or can be designated
smoking rooms inside the building that are isolated and
well ventilated in accordance with the Town of Banff
Smoking Bylaw #222.

Supply fresh ventilation air
Optimize the mix of fresh air in ventilation air for human
health. Careful design is required to recover the heat
(or cooling) invested in the internal air.
Facilitate natural ventilation
Natural ventilation strategies take advantage of physical
building and site properties. These might include stack
effects, operable windows, cross ventilation, and building
orientation relative to wind direction.

Isolate renovation / construction areas
Where renovation occurs in partially- occupied buildings,
the construction area should be isolated from the occupied
area to prevent pollutant migration. This can be in the
form of physical barriers and/or pressure differentials
between contaminated and occupied areas.

Provide effective ventilation air distribution
By introducing ventilation air supplies through
wind-protected operable windows or “displacement
ventilation”, occupants breathe cleaner air and supply air
distribution requires less energy consumption.

Coordinate construction activities
Sequence construction activities so that materials that
absorb contaminants are installed after other materials
have off-gassed. For instance, apply wet and odorous
materials such as sealants and coatings prior to installing
absorptive materials such as ceiling tiles, carpets,
gypsum.

Monitor CO2
Install a permanent carbon dioxide (CO2) monitoring
system. The system should provide feedback on the
interior ventilation performance and it should allow for
operational adjustment. Indoor CO2 levels should not
exceed outdoor CO2 levels by more than 530 parts
per million.
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Objective

8.2

MAXIMIZE THERMAL COMFORT
RATIONALE FOR THIS OBJECTIVE

Creating a thermally comfortable environment is one of
the most important human parameters to be considered
when designing buildings. Thermally comfortable environments can help to support the productive and healthy
performance of building occupants, and impacts immediately on occupant well-being.

While air temperature is one important factor, spaces
with low or high humidity can also promote uncomfortable indoor environments. For example, spaces with low
humidity can result in static electricity that impacts negatively on equipment, furniture and human respiratory
systems. Conversely, spaces with high humidity can promote the growth of mold and mildew. Another factor
that impacts on thermal comfort is air movement. Vigorous air speeds can increase cooling of the body or be
felt as a cold draft even if ensuring an even temperature
through a room. Cold and hot surfaces interact directly
with the body through radiation, regardless of air temperature. Since they are an efcient mechanism for providing either comfort or discomfort, the function of these
surfaces need to be considered during all seasons.

Thermal comfort includes temperature, humidity and air
movement, and is a matter of many physical details. For
example, to design for thermal comfort requires making
a realistic estimate of the clothing and activity level
of occupants. This allows then for the manipulation of
the remaining parameters to adjust to the needs of the
user.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Install energy efcient windows

Install humidity sensors

High performance windows can reduce cold drafts and
make a building feel warmer. They can be used in higher
relative humidities without resulting in condensation.

Installing humidity sensors can alert occupants and building managers to unusual sources of moisture.
Weatherstrip and caulk windows and doors

Maintain continuous airows

This can help to reduce air leakage. The type of weatherstripping or caulking depends on the window and
door type. Provide wind and temperature isolation vestibules at major entries.

This can involve coordinating air system layouts with
architectural design and interior arrangements to prevent airow obstructions. Open oor plans are better to
minimize obstructions.

Moderate heat island effect
Using landscaping that shades building surfaces in
summer months can help to reduce temperature peaks.
Use Radiant Heating Systems
Radiant heating systems maintain human comfort at
lower air temperatures. Low temperature hydronic systems can be employed at the district and building scale
and allow for the use of various renewable energy
sources to raise the temperature of the heating medium.

Incorporate thermal mass

Ensure user control

Locating high areas of thermal mass in a space can
change the radiation between the structure and the
occupants, allowing greater thermal comfort.

Ensure a high level of individual occupant control over
the thermal environment including individual control over
ventilation and humidity. This can be achieved through
individual control of HVAC equipment, windows and
lighting that have a ne-grained zoning and/or through
control over the surrounding physical environment.
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Objective

8.3

PROVIDE A CONNECTION BETWEEN THE INDOORS AND OUTDOORS
RATIONALE FOR THIS OBJECTIVE

The interface between indoor and outdoor environments
typically includes boundaries between streets and
buildings, public and private land, and open and closed
spaces. Connecting indoor and outdoor environments can
include transforming roofs into gardens, using wall and
trellises to support climbing and hanging plants, and
incorporating lot perimeters and unused areas next to
buildings into landscaped areas rather than pavement.
Drawing nature into buildings can help to achieve a
better attenuation of noise, passive heating and cooling, reduced surface run-off, expansion of natural habitat, food production, connections with nature, building
energy efciency, soil creation, neighbourhood aesthetics and land values, and more opportunity to play outdoors and to gather in pleasant outdoor settings.

Incorporating living systems inside buildings can improve
air quality and purify waste water in solar aquatic
applications. The integration of building and landscape
into a unied relationship is of particular importance
in Banff where the majority of the people visit or live
in the area because of their love of being in the outdoor environment. To maximize the outdoor experience,
it is important to provide a connection between the interior spaces and the outdoor environment. Banff could
become known for a locally relevant aesthetic of environmental responsiveness in its built environment.

- Triple Bottom Line Green Roofs
Ecological benets:
Green roofs reduce stormwater volumes as plants intercept and
use water. These open space areas can add habitat for birds in
developed areas. They improve air quality through the mitigation
of nitrous oxides, VOCs, and reductions in airborne particulate
matter. They can help to reduce urban heat island effects.
Social benets:
Green roofs are aesthetically pleasing and provide therapeutic
qualities to development by bringing people and nature closer
together.
Economic implications:
If concepts are included in early design stages, green roofs can
be installed at little or no cost premiums. While accessible roofs
can add costs, they also can add to property values. Costs for
stormwater management systems can be reduced as runoff volumes are decreased.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Increase daylight penetration

Design with shallow oor plates

Employ courtyards, atriums, clerestory windows, skylights
and light shelves to achieve deep daylight penetration
into regularly occupied spaces.

Narrow buildings can increase the proximity of all
interior spaces to the outdoors. This can enhance views
as well as daylighting options and access to operable
windows.

Provide balconies and porches

Incorporate green roofs

These can help to improve the indoor / outdoor
experience through creating outdoor rooms that are
an extension of interior spaces. Structurally isolated
to prevent thermal heat transfer, these can help shade
high summer sun while remaining open to lower winter
sun angles.

Green roofs, particularly if accessible, can provide a
naturalized environment within the building structure.
They are well-supported by technology.

Design appropriate windows
Window design can maximize daylighting and views to
the exterior. Allow for clear window nishes that do not
distort or alter the view. Incorporate interesting window
design, forms and compositions to attract viewers’
attention and invite them to explore the view.
Protect night-sky access

Orient building appropriately

Design site lighting to have a minimal contribution
to sky-glow and limit the impact on the ‘nocturnal
environment’.

Orienting the building appropriately on the project site
can assist in maximizing daylighting options, and can
also impact on the views from the windows.
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Objective

8.4

PROMOTE ADEQUATE AND APPROPRIATE LIGHTING
RATIONALE FOR THIS OBJECTIVE

Adequate and appropriate lighting is intrinsic to human
comfort and well-being. The experience of an indoor
space will not be positive if the lighting levels are too
low or too high. Other lighting parameters that can
lead to visual discomfort include glare, reectance, and
improper balance between articial and natural lighting.

Indoor lighting strategies can be designed around both
natural and articial lighting sources. Daylighting can
signicantly reduce articial lighting requirements if
properly designed and integrated into the building
structure. Daylighting also improves the indoor environment of buildings by exposing occupants to natural light.
Studies have shown that productivity and well-being
increase substantially in daylit buildings.

- Case Study Revenue Canada Building, Surrey
The Revenue Canada Building in Surrey, BC maximized the penetration of light into the building through interior and exterior
light shelves. The shallow 8.4m wide oor plan, allow 90% of
work areas maximum access to windows and daylight. Within the
perimeter seven meters of the building, articial lighting is not
even necessary in reasonable sunlight conditions.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Incorporate rooights and skylights

Design oor plans for daylighting

Rooights and skylights can admit twice the daylight as
the same sized vertical window for the same heat loss.
Their design, however, must take snow accumulation into
account. Other design factors such as the colour and
reectance of the wall surface should be integrated
into this approach.

Consider shallow or narrow oor plans to maximize areas
with access to daylight. Open oor plans are better to
minimize obstructions to light. Daylight is not effective at
lighting rooms deeper than about 6 m.
Differentiate between glazing types
Glazing should be selected with its function in mind.
Vision glazing is considered to be windows located
2’6” (760mm) to 7’6” (2285mm) above the oor. These
windows are primarily used for viewing outdoors. Glazing
above 7’6” allows daylight deep into interior spaces,
especially when augmented with light shelves.
Incorporate glare control
Glare is caused by a strong contrast between a bright
light source and its surroundings. Light shelves, window
glazing, louvres, blinds, fins, shades, overhangs and
splayed window reveals all assist in controlling glare.

Design windows appropriately
Windows are the single most important contributor to
daylight. Window area, size, location, nish and type
all play a role in the window’s performance. Clerestory
windows that allow deeper inltration of sunlight should
also be considered.

Specify lighting xtures with controls
Light xtures with dimming and photo-responsive controls
can measure natural light levels and adjust accordingly to
supplement with articial lighting when needed.
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Banff has an extremely colourful history going back to the creation of
Canada as a nation. In 1883, three railway workers discovered a series
of hot springs on the lower shoulder of Sulphur Mountain. The spring
and surrounding area were set aside as Canada’s rst national park in
1885, after which the railway constructed a series of grand hotels in the
area and began advertising Banff as an international tourism stopover
along the Trans Canada railway. Soon visitors were not just stopping
over, but they were coming to stay.
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Issue

9

C ULTURE & H ERITAGE

T raditionally, buildings were built in response to local

its museums, national historic sites, and heritage buildings. The town has become an internationally recognized
cultural centre, home to a world-renowned performance
arts centre, a number of national and international festivals relating to arts and culture, and a variety of galleries presenting works of art by local, national and
international artists. Reinforcing this reputation through
the design of all buildings is an important issue.

climates and topography. Their form was dictated by
the availability of materials and local expertise, as well
as local cultural and lifestyle needs. Over time, however,
technology and building science have permitted building form to transcend these initial constraints, and a new
set of building typologies has emerged that has less and
less to do with the local context and culture.
The traditional relationship between buildings and culture was important for a couple of reasons. First, it typically reected a much closer symbiosis with the natural
environment, and thus maximized opportunities for use
of sun, wind, and local materials. Second, it provided a
continual connection to the past, and therefore improved
the social environment by creating a sense of rootedness
and belonging.

KEY OBJECTIVES

9.1 Protect, restore and rehabilitate historic buildings,
sites and components
9.2 Build awareness and appreciation among
residents and visitors of Banff’s unique heritage

Considering a sense of history and culture when designing and constructing our buildings can contribute to
creating a unique sense of identity and a valuable connection between individuals and the rest of the community. It can also reinforce energy efcient and low
impact design approaches.

PERFORMANCE REQUIREMENTS
•

Comply with Heritage Resources Policy

In 1985, the United Nations Educational Scientic & Cultural Organization (UNESCO) declared the Four Mountain Parks (of which Banff is part) a World Heritage
Site. This acknowledged the region’s exceptional natural beauty, universal value and interest to all humankind.
Today the town maintains this interest and it is famous for
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Objective

9.1

PROTECT, RESTORE AND REHABILITATE HISTORIC BUILDINGS, SITES
RATIONALE FOR THIS OBJECTIVE

Banff National Park has a rich and distinctive cultural
heritage that is embedded in many sites, buildings, and
objects in the Banff town site. The Town of Banff Incorporation Agreement sets out that the town site needs to
be preserved as part of a World Heritage Site. This
objective aims to reinforce the protection, restoration,
and rehabilitation of those buildings, sites, or components that are of heritage value so that these historic
treasures from past generations can be accessible to
current and future generations.

This objective also seeks to promote the use of historic
components and land uses into new buildings and developments. This can be accomplished through incorporating
topographical elements on the site or through integrating historic materials into buildings and landscape. As
well, it is possible to adapt building layouts to respond
to the local climate. It is also desirable to interpret local
ecology and traditional ecological knowledge through
building form and language.

- Triple Bottom Line Restoring Underground Streams
Ecological benets:
This can create new riparian habitat and improve the quality of
the water through exposing it to air, sunlight and vegetation. It
can assist in the revival of sh populations.
Social benets:
Restoring streams enhances the recreational aesthetic. It can help
to link greenways and trails, and can provide a focal point for a
site or development.
Economic implications:
Restoring streams is less expensive, or only marginally more, than
installing new culverts. It can increase property values substantially through increasing the proximity of buildings to water elements. It can result in less expensive stormwater management
and can reduce untreated runoff from entering the Bow River.
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AND COMPONENTS
RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Maintain examples of previous
land and building uses

Reuse existing infrastructure
This can include roads and other infrastructure elements
including pieces of bridges, streetlights, transportation
services, and so on.

Preserving a memory of a site’s previous uses can help
to deepen residents’ connection to their community. This
can be done by maintaining part or all of the signicant
existing structures of a site, or preserving some of the
original natural features.

Protect and restore historic buildings
Adaptive reuse of historic buildings can serve to reinforce
a community’s identity. This can include buildings that
are not necessarily listed as heritage, but also those that
have played a role in the town’s history.

Retain heritage trees and vegetation
Mature trees and vegetation can be considered as an
important component of a community’s history. They can
provide a central feature and serve as a landmark.

Restore buried streams
The restoration to the surface of a stream or drainage
way previously buried underground takes careful thought
and execution, but can have enormous impact as a
memory of the original landscape.

Incorporate local craftsmanship
Local traditions of craftsmanship can be maintained
or revived through incorporation into building designs
and landscapes.
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Objective

9.2

BUILD AWARENESS & APPRECIATION AMONG VISITORS & RESIDENTS
RATIONALE FOR THIS OBJECTIVE

Presenting the continuing story of Banff to residents and
visitors can add special character and value to the town.
At the building and development scale, this story can
be reected in the preservation of buildings, in street
names, in public works of art, in architectural styles and
many other features.

Without the retention of these historical “treasures” the
story of Banff will be lost, not only from the eye, but
eventually from the mind. An awareness of Banff’s history among residents and visitors will add to the richness
and unique sense of place in the town.

- Case Study Banff Historic Walking Tour
The Banff ‘Historical Walking Tour’ guides visitors through the
townsite along a trail marked by blue oval plaques. The trail and
its features allow residents the opportunity to visually celebrate
and embrace their past and it also encourages visitors to explore
Banff’s heritage buildings and history.
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OF BANFF’S UNIQUE HERITAGE
RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Integrate history into architecture

Incorporate historic names into buildings

Historic architectural vocabularies can be re-interpreted
in new buildings. This needs to avoid mimicry or Banff
will be reduced to a ‘theme’ park, but the sensitive
evolution of vocabulary, scale, rhythm, and proportion
contribute to both continuity and evolution.

This can increase the memory and connection to the events
and people that were related to a site’s past.
Integrate history into public art
Public art can be integrated into building form
and landscaping. When included at early stages of
building or development design, it can take on a more
meaningful and functional role. Doing so adds to resident
identication with the past and a sense of place.

Develop regional architecture
The ecological and physiological heritage of the place,
including traditional and contemporary interpretations
of that heritage, provide a rich source of inspiration
for an architectural language expressive of the place.
The existing visual guidelines which respond to mountain
proles, coniferous forests and heavy snow cover can
be augmented with an architectural language that
expresses the ecological fit between the built and
natural environment. Banff’s design guidelines have
provided a visual education in the local aesthetic (see
photos below).

Use local labour whenever possible
Beyond the obvious economic advantages for the local
economy, using local labour creates local pride and a
sense of stewardship for the built results. Construction
timing and local training programs can be sequenced
and integrated to maximize the use and development
of local labour. Designs can be developed with local
skill sets in mind - a tactic that will also reduce cost by
avoiding the cost of imported labour.
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Issue

10

B UILDING M ANAGEMENT

O ver the life of a building, the capital cost becomes
less than the long term operating and maintenance cost.
If an ofce building, the cost of personnel and business
operations dwarf all building costs. Productivity gains
through functionally effective and healthy design, and
the savings derived from energy efcient and ‘green’
buildings, further reduces the relative magnitude of the
long term facility costs.

A ny

building project is complex, from the rst design
concept through to the nal stages of construction and
occupancy. Many buildings contain conservation and
environmental control technologies that, in order to function correctly, require careful supervision of installation,
testing and calibration, and instruction of building operators. Poor management can severely affect the efciency of the initial intentions.

KEY OBJECTIVES

10.1 Prepare and follow a formal commissioning plan
10.2 Plan and implement an audit program
10.3 Establish an operations and maintenance (O&M)
program

Building commissioning ensures that all features and systems are built and functioning as designed. While commissioning ensures the integrity of intentions in the short
term, it is also necessary to monitor and adjust green
building initiatives in the long term to ensure lasting success. This necessitates a periodic audit program that
monitors the achievement against intentions or goals.

PERFORMANCE REQUIREMENTS
•
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Incorporate 3 Recommended Practices into design
of building or site aimed at achieving section
objectives.
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Objective

10.1

PREPARE AND FOLLOW A FORMAL COMMISSIONING PLAN
RATIONALE FOR THIS OBJECTIVE

Commissioning is a systematic process for achieving, verifying and documenting that the performance of the
facility and its various systems meet the design intent
and the functional and operational needs of the owners
and occupants.

The degree of commissioning should be appropriate to
the complexity of the project and its systems, the owners’
needs for assurances, and the budget and time available. Formal commissioning is recommended for buildings with complex and electronically-controlled HVAC
systems, or those with renewable energy, on-site water
treatment systems, day-lighting or occupancy sensor
lighting controls, natural ventilation systems integrated
with HVAC systems, or other unusual technologies.

Commissioning begins by documenting design intents
for future reference, and testing components when they
arrive on the job site and again after they are fully
installed. This is followed by adjusting (balancing) the
system, and by providing maintenance training and
manuals for building staff as a last step. A nal commissioning report is also submitted to the owners that
contains all records of the commissioning procedures,
testing results, deciency notices and records of satisfactory corrections of deciencies. Commissioning usually
includes heating and air conditioning, electrical, communications, security and re management systems and
their controls, but may include others such as the building
envelope. Entire building commissioning costs are typically 0.5% - 1.5% of total construction costs.

Commissioning provides the following benets:
1. Ensures compliance with original design intent;
2. Tests, calibrates and veries performance and performance measurement criteria;
3. Trains staff to operate and maintain the building;
4. Reduces energy and operating costs, occupant complaints, and service calls;
5. Completes documentation of all operating and maintenance requirements

- Triple Bottom Line Building Commissioning
Ecological benets:
Commissioning maximizes the performance of equipment including energy efcient equipment or water efcient equipment.
Indirectly, commissioning therefore contributes to minimising the
environmental impacts of the development.
Social benets:
Commissioning ensures that the project will perform as intended
and provides for greater owner satisfaction and a more enjoyable, healthier indoor environment for occupants.
Economic costs:
Commissioning maximizes the performance of “green” equipment, contributing to less energy and water consumption and
a consequent saving. It may provide owners the opportunity
to receive utility rebates and design professionals may be eligible for lower professional liability rates. Commissioning can
for instance increase energy efciency by 5-10% resulting in
direct dollar savings. The estimated cost of commissioning a
whole building from design to acceptance is about 0.5-1.5% of
the total construction cost. For only HVAC and automated control systems, the cost can be expected to be 1.5-2.5% of the
mechanical contract and for electrical systems around 1-1.5%
of the electrical contract. (LEED reference manual, 2001)
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Form a commissioning team

Provide education

A typical commissioning team should include a
commissioning specialist, representatives of the building
owner, the construction manager, architectural and
engineering design team representatives, contractors and
equipment vendors, and operations and maintenance
personnel.

Provide operation and maintenance training and an O&M
manual for staff. Participants should include the major
consultants, a representative of the general contractor,
the lead electrical and mechanical tradesmen, and main
operations, maintenance and building management
staff (on behalf of the owner). The O&M manual
should include occupancy and schedule assumptions,
heating and cooling load calculations, summaries of
intended operation sequences, as-built and equipment
shop drawings, schematic drawings of all mechanical,
electrical and control systems, equipment manuals,
balancing reports, equipment operating procedures, air
& water design conditions, maintenance procedures /
schedule, control program software documents, contact
information. It should be provided by the contractor
and major subs on the project.

Prepare a commissioning plan
The plan should decide the degree of commissioning
required, assign responsibility for commissioning,
dene requirements, instruct the contractor to delegate
commissioning duties, assign the contractor coordination
of all documents and commissioning work.
Conduct integrated systems testing
Inspect and pretest all major equipment before installation
is complete, to discover serious defects that may affect
the commissioning and occupancy schedule.

Prepare nal report
Provide a complete nal commissioning report to the
owner and building management. The nal report should
include a comparison of the designed and the actual
performance of all key building elements, as well as any
actions taken to bring about compliance.
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Objective

10.2

PLAN AND IMPLEMENT AN AUDIT PROGRAM
RATIONALE FOR THIS OBJECTIVE

When a green building is built, the intensions should be
to have a durable building that not only achieves high
performance from a building systems perspective, but
that is also managed in a “green” way. To ensure this,
there has to be a continuous evaluation of performance
of both the building components and the way in which it
is managed.

buildings. This requires audit programs that allow the
measuring, evaluation, and documentation of the green
building performance. This can include waste, energy,
and water audits.
It is necessary to formulate measurement criteria (indicators) early in the design process. These then become the
basis for future audits to measure performance, evaluate system strengths and weaknesses, and to identify
future actions and modication.

It is therefore necessary to continuously monitor performance to ensure the lasting performance of green

- Case Study Bentall Crestwood 8, Richmond BC
This 7,435 m2 3-oor speculative ofce achieves 51% of the
energy consumption of a reference building built to relevant
codes (92 ekWh/m2 per year). The building uses low emission
materials. The lease intends to guide tenants in the energy efcient use of the building. The cost premium for the energy features was 7.0% of base building cost.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Establish performance indicators

Provide education

Indicators can be used as the basis for measuring performance in future audits. These can be established for
the different systems and resource areas.

Before handing the building over to its owner and/or
occupants, provide education opportunities on the workings of the green building and the role of “green” management.

Audit initial performance

Perform Audits

For as many indicators as applicable, audit and document the building and management performance during
the construction process and upon building completion..
This can be completed as part of the commissioning process.

Hire an auditing professional, to periodically submit an
audit document that identies the performance of the
building and management.
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Objective

10.3

ESTABLISH AN OPERATIONS AND MAINTENANCE PROGRAM
RATIONALE FOR THIS OBJECTIVE

Proper performance and energy-efcient operation of
building components can only be ensured through a successful Operations and Maintenance (O&M) Program.
The building design team should provide systems that
will perform effectively at the level of maintenance
that the owner is able to provide. In turn, the owner
must understand that different components of the systems (especially HVAC) will require different degrees of
maintenance to perform properly.

Town of Banff

The O&M costs throughout a building’s useful life far
exceed its initial design and construction costs, yet sound
building O&M is not assured by codes or other regulatory authorities.
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RECOMMENDED PRACTICES FOR ACHIEVING OBJECTIVE
Pay attention to O&M stafng and procedures

Follow environmentally sound
housekeeping program

Ensure facility staff have enough qualications and training and are familiar with established written O&M policies and procedures. Develop a plan for continuing
education. Keep equipment operations manuals readily available, and develop plans and schedules for
checking operation, system cleanliness, and preventative
maintenance of mechanical system components.

Poor housekeeping can lead to a poor quality indoor
environment. The concentration of particulates, gases,
and biocontaminants that enter a building is directly
proportional to the level of human activity in the building. Commit to the continual education of building occupants and custodial staff; establish best practices for
cleaning; prepare purchasing guidelines and waste disposal procedures, and conduct annual inspections.

Shift/shave electric loads during
peak demand periods
Many electric utilities offer lower rates during off-peak
periods that typically occur at night. Whenever possible,
control and operate systems to take advantage of this
situation. Conduct periodic review of control algorithms
to ensure correct operation.
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Appendix

A

P R ACTICES C HECKLIST
TRANSPORTATION
Performance Requirements:
· Incorporate 4 Recommended Practices into building and
site that are aimed at achieving transportation objectives
· Open-grid or other permeable pavement surface for
minimum 50% of parking area
· Comply with Drainage Master Plan requirements

URBAN DESIGN
Performance Requirements:
· Comply with requirements of trails and Open Space
Master Plan
· Increase the mix of rental units to owned units
Objective 1.1
q Respect Protected Areas
q Avoid ecologically sensitive areas
q Protect riparian zones
q Avoid steep slopes
q Consider redevelopment
q Consider proximity of existing infrastructure
q Avoid public open space / recreational areas
q Avoid ood plains
q Avoid forested areas
q Avoid wildre hazard areas
q Transfer development rights

Objective 2.1
q Incorporate trafc calming
q Provide linkages to an interconnected circulation network
q Consider proximity to amenities
q Provide bikeways and sidewalks
q Provide streetside amenities
q Create points of interest
q Improve connectivity
q Ensure easy waynding
q Provide support facilities for cyclists / pedestrians
q Attract a mix of stores
q Increase access points and intersections
q Provide appropriate gradients

Objective 1.2
q Provide adaptable housing
q Provide affordable housing
q Provide a diversity of housing choices
q Provide a diversity of tenures
q Include recreation facilities
q Permit commercial facilities
q Incorporate transportation alternatives
q Provide job opportunities
q Provide a range of densities

Objective2.2
q Ensure proximity to transit
q Provide preferential parking
q Include option of telecommuting
q Ensure accessibility of transit options
q Reduce parking ratios
q Provide transit passes for guests
q Consider “yellow bike” programs

Objective 1.3
q Consider adaptive reuse
q Design for smaller setbacks and lot sizes
q Consider redevelopment
q Reduce surface parking
q Consider conversion
q Consider inlling
q Optimize building footprints
q Consider proximity to existing infrastructure
q Consider alternative uses for basements

Objective 2.3
q Reduce parking and garage visibility
q Provide street trees / planting
q Provide pollutant ltration / separation
q Allow inltration
q Install or prepare for EV charging stations
q Institute ca co-operatives
q Provide appropriate locations for loading bays and
service areas
q Incorporate white noise strategies
q Provide noise buffers
q Incorporate tighter streetscapes

Objective 1.4
q Provide unique signage and design features
q Create pedestrian-scaled streetscapes
q Include indoor and outdoor recreation areas
q Incorporate appropriate street and site furniture
q Reduce setbacks
q Provide linkages to trails
q Provide plazas and gathering places
q Include balconies and porches
q Incorporate green nodes and pocket parks
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RECOMMENDED PRACTICES CHECKLIST CONTINUES...
SITE & LANDSCAPE
Performance Requirements:
· Restrict use of potable water for landscaping
· Prepare Model Class Screening Report
· Comply with requirements of Drainage Master Plan
· Ensure no net increase in quantity of runoff from sit
Objective 3.1
q Develop site-protection requirements
q Provide buffer strips of green
q Incorporate locally hardy species of plant material
q Provide layered vegetation
q Preserve existing vegetation and signicant trees
q Create habitat scale landscape areas
q Use paved areas for staging
q Reduce development footprints
q Provide greenspace protection
q Incorporate conservation incentives
q Create erosion control measures
q Identify and protect sensitive areas
q Preserve wildlife corridors

ENERGY
Performance Requirements:
· Comply with Model National Energy Code for Buildings
(MNECB)/ Model National Energy Code for Houses
(MNECH)
· Comply with LEED certication at a Bronze, Silver or
Gold Level
Objective 4.1
q Provide enhanced air circulation
q R-2000 certication
q Ensure airtight construction
q Conduct fan depressurization testing
q Integrate landscape design
q Include heat recovery ventilators
q Incorporate variable speed drives on motors
q Specify high efciency appliances
q Incorporate appropriate window design & form
q Incorporate natural daylighting
q Specify high efciency lighting
q Incorporate thermal mass
q Increase insulation levels

Objective 3.2
q Plant complex land covers
q Plant woodland shade gardens
q Design xeriscape landscapes
q Provide heavy planting around paved areas
q Incorporate hydrozone planting
q Incorporate locally hardy species of plant material
q Use vegetation to moderate micro-climates
q Use ‘companion’ planting
q Plant vegetation to decrease snow accumulation
q Plant low maintenance lawns

Objective 4.2
q Consider ground source heat pumps
q Consider active solar systems
q Design for passive cooling
q Incorporate photovoltaics
q Facilitate passive solar heating
q Prepare for connection to district energy system
q Consider micro co-generation
q Incorporate use of fuel cells

Objective 3.3
q Limit soil displacement
q Respect existing contours
q Situate buildings to benet from existing vegetation
q Terrace into slopes
q Provide appropriate orientation for solar access
q Optimize use of natural winds and inows
q Consider micro-climates and outdoor comfort
q Incorporate appropriate conguration for row and
stacked housing
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WATER
Performance Requirements:
· Incorporate 6 Recommended Practices into building or
site design that are aimed at achieving section objectives

MATERIALS
Performance Requirements:
· Incorporate 5 recommended practices into building or
site design aimed at achieving section objectives

Objective 5.1
q Specify low- or no-water use toilets
q Specify efcient appliances
q Specify efcient xtures
q Pro-rate water costs
q Incorporate hydrozone planting
q Use drip irrigation
q Use mulching
q Adapt watering schedules
q Install moisture sensors and timers
q Design xeriscape landscapes
q Repair leakages

Objective 6.1
q Facilitate future deconstruction
q Re-use existing buildings
q Specify durable nishes
q Reduce the requirement for nishes
q Specify salvaged materials
q Specify recycled content material
q Consider packaging of materials
q Use engineered products
q Use standard dimension products
Objective 6.2
q Specify locally manufactured materials
q Specify low embodied energy materials
q Specify durable materials
q Conduct life cycle assessment of materials
q Specify recycled content materials
q Specify locally harvested materials

Objective5.2
q Eliminate use of potable water for landscape irrigation
q Reduce potable water use for sewage conveyance
q Install dual plumbing lines
q Design for greywater recycling
q Capture and reuse rainwater

Objective 6.3
q Specify materials from rapidly renewable sources
q Reduce the ecological ‘rucksack’
q Specify sustainably harvested and certied wood
q Specify locally harvested and manufactured materials

Objective5.3
q Incorporate green roofs
q Specify permeable surfaces
q Protect riparian corridors
q Incorporate rain barrels and cisterns
q Develop a Code of Practice
q Incorporate vegetated strips
q Incorporate grassed swales
q Reduce road widths and surface parking
q Disconnect rainwater leaders
q Allow for retention or detention
q Reduce lot grades
q Minimize changes to existing topography / vegetation
q Minimize lawns
q Promote alternative designs for golf course greens

Objective 6.4
q Use appropriate roong materials
q Specify appropriate insulation
q Install high-performance windows
q Limit use of chemically treated wood
q Limit use of manufactured products
q Specify low-VOC building products
q Limit dust-gathering materials
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RECOMMENDED PRACTICES CHECKLIST CONTINUES...

INDOOR ENVIRONMENT
Performance Requirements:
· Incorporate 5 Recommended Practices aimed at
achieving section objectives

SOLID WASTE
Performance Requirements:
· Preparation of Waste Minimization Plan to achieve
70-90% diversion from landll
· Comply with Solid Waste Management Plan

Objective 8.1
q Flush buildings with outdoor air
q Isolate point sources
q Specify low-VOC materials / nishes
q Supply fresh ventilation air
q Facilitate natural ventilation
q Provide effective ventilation air distribution
q Monitor CO2
q Provide appropriate air intake locations
q Provide smoke control mechanisms
q Isolate renovation / construction areas
q Coordinate construction activities

Objective 7.1
q Prepare a Waste Management Plan
q Incorporate durable, adaptable design
q Re-use existing buildings
q Limit on-site material damage
q Design for standard modules
q Specify panel, pre-cut and engineered construction
products
q Balance cut and ll
q Minimize packaging
Objective 7.2
q Provide waste management facilities
q Facilitate source separation
q Incorporate Eco-centres or Re-use Depots
q Re-use vegetation
q Include composting facilities
q Salvage reusable materials
q Provide adequately sized waste management facilities

Objective 8.2
q Install energy efcient windows
q Maintain continuous airows
q Incorporate thermal mass
q Install humidity sensors
q Weatherstrip and caulk windows and doors
q Moderate the heat island effect
q Use Radiant Heating Systems
q Ensure user control
Objective 8.3
q Increase daylight penetration
q Provide balconies and porches
q Design appropriate windows
q Orient buildings appropriately
q Design with shallow oor plates
q Incorporate green roofs
q Protect night-sky access
Objective 8.3
q Increase daylight penetration
q Provide balconies and porches
q Design appropriate windows
q Orient buildings appropriately
q Design with shallow oor plates
q Incorporate green roofs
q Protect night-sky access
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Objective 8.4
q Incorporate rooights and skylights
q Design windows appropriately
q Design oor plans for daylighting
q Differentiate between glazing types

BUILDING MANAGEMENT
Performance Requirements:
· Incorporate 3 Recommended Practices into design of
building or site aimed at achieving section objectives

q Incorporate glare control
q Specify lighting xtures with controls
CULTURE & HERITAGE
Performance Requirements:
· Comply with Heritage Resources Policy

Objective 10.1
q For a commissioning team
q Prepare a commissioning plan
q Conduct integrated systems testing
q Provide education
q Prepare a nal report

Objective 9.1
q Maintain examples of previous land and building
uses
q Retain heritage trees and vegetation
q Incorporate local craftsmanship
q Reuse existing infrastructure
q Protect and restore historic buildings
q Restore buried streams

Objective 10.2
q Establish performance indicators
q Audit initial performance
q Provide education
q Performance Audits

Objective 9.2
q Integrate history into architecture
q Develop regional architecture
q Incorporate historic names into buildings
q Integrate history into public art
q Use local labour whenever possible

Objective10.3
q Pay attention to O&M stafng and procedures
q Shift/shave electric loads during peak demand
periods
q Follow environmentally sound housekeeping program
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