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Abstract

This project's objective was to identify the most effective strategies for minimizing residential
construction waste in Ontario. As a collaboration between a consulting firm and the Ontario
Home Builders’ Association (OHBA), the focus was to identify voluntary ways to cut waste, and
to determine how to implement an effective strategy to assist home builders with minimizing
waste.

The study was conducted in two phases. Phase 1 analyzed construction waste management
practices in Ontario, including waste generation rates, trends and individual reduction initiatives,
through interviews with builders and related industries, and book research. Key considerations
for implementing a waste reduction strategy for Ontario were identified. In Phase 2 an
implementation strategy to be led by the OHBA was developed.

Phase 1 generated several conclusions; two notably address the objectives. First, minimizing
construction waste generation should be emphasized over separation and recycling. Reduction

is typically the preferred ofthe 3Rs, but in addition to being the most effective way of minimizing
waste, it has potential to save money. This message is capable of attracting attention, encouraging
serious consideration, and permanently changing practices. Secondly, builders’ practices are very
diverse, suggesting that there is considerable opportunity to increase awareness about waste
avoidance techniques. Effectively communicating with builders and their workers is challenging, so
that significantly reducing waste will involve improving awareness of both the general benefits of
waste reduction as well as specific techniques that can reduce waste.

Alternative outreach strategies were formulated in Phase 2. A grassroots approach to assist
builders to address waste was selected based on comments received from builders and the
experience and resources ofthe OHBA. Two documents were produced, the first designed to
assist local Home Builders’ Associations (HBAS) to raise awareness about the benefits ofwaste
reduction, and the second to provide HBAs and home builders with practical tips, testimonials and
cost-savings data. The documents can be used in several ways.
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Executive Summary

One ofthe major challenges facing all advocates of sustainable development is putting theory into
practice. The sound management of construction waste is one of many factors related to
sustainable development that must be addressed by the housing industry.

This project's objective was to identify the most effective strategies for minimizing residential
construction waste in Ontario. This involved looking at work already done on the subject, as well
as interviewing several builders on their waste management practices. The study covered Ontario,
which was considered to represent the situation across Canada inasmuch as Ontario contains a
wide geographic territory, large and small building companies, and densely populated urban
through remoter rural areas. As a collaboration between a consulting firm. Habitat Associates,

and the Ontario Home Builders’ Association (OHBA), regulatory mechanisms were downplayed
in favour ofidentifying voluntary ways to cut waste, and earmarking ways to effectively
implement a strategy to assist home builders with minimizing waste.

The study was conducted in two phases. Phase 1 analyzed construction waste management
practices in Ontario, including waste generation rates, trends and individual reduction initiatives.
This involved interviewing builders and related industries, and book research. Key considerations
for implementing a waste reduction strategy for Ontario were identified, and in Phase 2 an
implementation strategy to be led by the OHBA was developed.

In Phase 1, it was confirmed that many in the home building industry regard waste management as
a minor issue. Many builders equate waste minimization with recycling, and therefore see “waste
management” as a costly, “do-good” endeavour. Part ofthe reason for this is society’s emphasis
on recycling, as well as disappointment resulting from failed ventures to recycle certain
construction wastes. When applied to residential construction waste, with so many generators
and few really tenable recycling opportunities, recycling truly is costly and time-consuming.

Furthering the reticence that many builders feel about addressing waste, the past ten years has
seen the construction waste situation change entirely. In the late 1980’s, construction waste
management began to be seriously addressed because waste disposal costs were skyrocketting and
landfill bans for some construction wastes began to affect operations. In the early 1990’s, the
province of Ontario struck a Construction and Demolition (C&D) Waste Reduction Strategy
Team to identify practical ways ofachieving the province’s waste reduction target of reducing
waste by at least 50 percent by the year 2000 compared to 1987 levels. In 1994, provincial
regulations were introduced affecting waste management in several industries, including
residential construction. In contrast to these developments, in the early 1990’s, de-regulation led
to competition between landfill sites, and tipping fees plummeted. The sudden drop in landfill
costs together with the rise ofbig disposal companies offering automated separation of mixed
wastes meant that construction waste disposal has become cheaper and less complicated, and
therefore less a concern for the home builder. This, despite the fact that landfills are nearing
capacity and society continues to struggle with the costs ofthe waste burden.

Through the ups and downs of regulatory climates, recession and boom economies, tentative
recycling opportunities, and confusion about what sustainable development means and entails.



excessive waste continues to be a nuisance, consciously or unconsciously. Some builders have
recognized that waste needs to be addressed, and have tackled it. In talking to a cross-section of
builders, we found that it matters not where in the province a builder is located or how big a
company is. Whether a builder has addressed waste depends on the philosophy ofthe individual
builder and their ability to realize their vision. Furthermore, each builder has a unique way of
managing waste and obtaining cooperation from labourers and subcontractors. We did find
overall that good (i.e. persistent, informative, two-way) communication about why waste should
be minimized is important, as are the adoption of methods that have a positive impact on profit
margins (i.e. modular design, precise ordering, careful handling and storage).

Several conclusions were drawn from the first phase ofthe study, but two emerged as key to
addressing the objectives, i.e. facilitating voluntary acceptance of waste minimizing practices and
enhancing the reach and impact ofthe message. First, minimizing construction waste generation
should be emphasized over separation and recycling. Reduction is typically the preferred ofthe
3Rs, but besides being the most effective way of minimizing waste, it has the potential to save
money. This message is capable of attracting attention, encouraging serious consideration, and
permanently changing practices. Reducing materials consumption also has a truly positive
environmental impact.

Secondly, builders’ practices are very diverse, suggesting that there is considerable opportunity to
increase awareness about waste avoidance techniques. Effectively communicating with builders
and their workers is challenging, for many reasons. Builders are numerous and a heterogeneous
group, their building techniques and waste management practices vary widely because most
builders learn on the job, in some instances they are loosely-knit as an industry, and the
responsibility for waste rests at many levels from the building designer through to the
subcontractors. Effectively reaching all those with a role to play in reducing waste is not easy,

and therefore will require effort. Significantly reducing waste will involve improving awareness
ofboth the general benefits of waste reduction as well as specific techniques that can reduce waste.

The second phase ofthe project was devoted to developing an outreach program. Based on the
conclusions of Phase 1, five potential outreach strategies were formulated. Builders and others
were asked to comment on the effectiveness of each alternative strategy. Based on builders’
feedback and the experience and resources ofthe OHBA, a grassroots strategy to assist Ontario
builders to reduce waste was selected. Two products were generated. The first is a kit designed
to assist local Home Builders’ Associations (HBAs) with initiating a local campaign or event to
raise awareness ofthe benefits ofwaste reduction. It is primarily intended for use by local Home
Builders’ Associations, but might also be useful to related industries and industry associations
(e.g. building material product suppliers and manufacturers) whose products reduce waste and
who would benefit from opportunities to raise their visibility among home builders. The second
document provides details that can be used as background information by those hosting an event,
and can also be used directly by home builders. It contains practical information, testimonials and
cost-saving data. The documents will be provided to local HBAs and home builders in several
ways, including distribution at conferences, by direct mail, and features in the OHBA’s magazine.



RESUME

Un des principaux defis que doivent relever tous les adeptes du developpement durable est de
mettre la theorie en pratique. La saine gestion des dechets de construction constitue 1'un des
nombreux facteurs lies au developpement durable dont doit se preoccuper le secteur de
I'habitation.

La presente recherche avait pour objectifde determiner les strategies les plus efficaces pour reduire
au minimum les dechets de construction residentielle en Ontario. Il fallait done examiner le travail
deja accompli a cet egard et s'enquerir aupres de plusieurs constructeurs de leurs methodes de
gestion des dechets. L'etude portait sur I'Ontario que Ton considere representative du reste du pays
en raison de son vaste territoire geographique, de ses grandes et petites entreprises de construction
et de la densite de population de ses regions urbaines et rurales. Par suite d'une collaboration entre
le cabinet de consultants Habitat Associates et I'Ontario Home Builders' Association (OHBA), on a
prefere aux mecanismes de reglementation la caracterisation de moyens «volontaires» destines a
reduire les dechets et la mise en oeuvre d'une strategic permettant aux constmcteurs d'atteindre ce
meme objectif.

L'etude comportait deux phases. La phase ! touchait 1'analyse des methodes de gestion des dechets
de construction en Ontario, y compris des taux, des tendances et des initiatives personnelles lies a
la production des dechets. Il s'agissait d'interviewer des constmcteurs et des membres de secteurs
d'activite connexes et de depouiller la documentation pertinente. On a determine les principaux
motifs incitant a mettre en oeuvre une strategic de reduction des dechets pour I'Ontario et on a
elabore, au cours de la phase 2, une strategic dont la mise en oeuvre sera dirigee par 1'OHBA.

La phase 1 a confirme que bon nombre de membres de l'industrie de la constmction residentielle
accordent peu d'importance a la gestion des dechets de constmction. De nombreux constmcteurs
confondent reduction et recyclage; par consequent, ils trouvent la «gestion des dechets» couteuse
et 1'affaire des bien pensants. Cette ligne de pensee est en partie due a 1'accent que la societe met
sur le recyclage et aux desappointements decoulant de 1'echec de tentatives de recycler certains
dechets de constmction. Le recyclage est vraiment couteux et fastidieux lorsqu'on I'applique aux
dechets de constmction residentielle dont les sources sont si nombreuses et les possibilites de
recyclage defendables si rares.

La reticence de plusieurs constmcteurs a tenir compte de la gestion des dechets de constmction
s'est accentuee en raison des changements complets survenus au cours des dix demieres annees
relativement a ce type de dechets. A la fin des annees 80, on commengait serieusement a prendre
en consideration la gestion des dechets de constmction en raison de la hausse en fleche des couts
d'elimination et des interdictions d'enfouissement de certains dechets, ce qui commengait a nuire
au fonctionnement des entreprises. Au debut des annees 90, la province de I'Ontario formait une
equipe strategique de gestion des dechets de constmction et de demolition afin de determiner des
moyens pratiques d'atteindre a I'echelle de la province 1'objectif de reduire de 50 %, d'ici 1'an 2000,
les dechets de constmction par rapport aux niveaux de 1987. En 1994, la province adoptait une
reglementation de la gestion des dechets touchant plusieurs secteurs, y compris celui de la
constmction residentielle. Par centre, au debut des annees 90, la dereglementation donnait lieu a
une concurrence entre les sites d'enfouissement ayant pour effet d'entrainer une chute des frais de



mise en décharge. La baisse soudaine de ces frais combinée a I'augmentation du nombre des
grandes entreprises d'élimination des déchets qui offraient une séparation automatisée des déchets
mixtes signifiaient une baisse des cofits d'élimination des déchets de construction. Devenant moins
compliquée, I'€limination des déchets préoccupait moins les constructeurs résidentiels et ce, malgré
le fait que les sites d'enfouissement devenaient saturés et que la société continuait de se débattre
avec la responsabilité des cofits d'élimination.

Au travers des hauts et des bas des modes de réglementation, des récessions et des économies en
expansion, des tentatives de recyclage, de la confusion quant au sens et aux exigences du
développement durable, les déchets continuent d'étre une nuisance, consciemment ou
inconsciemment. Certains constructeurs ont admis qu'il fallait tenir compte de la question des
déchets et s'y sont attaqués. Nos discussions avec un groupe représentatif des constructeurs ont
démontré qu'il n'y a aucune différence quelle que soit la région ou ils se trouvent ou la taille de leur
entreprise. Qu'un constructeur tienne compte ou non de la gestion des déchets dépend de sa
philosophie et de sa capacité de réaliser sa vision. De plus, chaque constructeur a sa propre fagon
de gérer les déchets et d'obtenir la collaboration des travailleurs et des sous-traitants. Dans
I'ensemble, nous avons constaté qu'une bonne communication (persistante, informative et

- réciproque) portant sur les raisons qui favorisent la réduction des déchets est importante, ainsi que
I'adoption de méthodes ayant une incidence positive sur les marges de profits (c.-a-d. conception
modulaire, commandes exactes, manutention et entreposage soignés).

On a tiré plusieurs conclusions de la phase 1 de I'étude dont deux principales se rapportant aux
objectif établis, soit faciliter I'acceptation volontaire des méthodes de réduction des déchets et
élargir la portée du message et accroitre son effet. On doit premi¢rement mettre I'accent sur la
réduction de la production des déchets de construction plutdt que sur leur séparation et recyclage.
La réduction est I'option préférable des 3R et, en plus d'étre le moyen le plus efficace de réduire au
minimum les déchets, elle permet de réaliser des économies. Ce type de message peut attirer
l'attention, favoriser 'examen attentif et modifier les méthodes de gestion de fagon permanente.
Réduire la consommation de matériaux a également un effet réellement positif sur
I'environnement.

Deuxiémement, la trés grande variété des méthodes des constructeurs suggere la possibilité
d'accroitre la sensibilisation aux techniques de prévention de production de déchets. La
communication avec les constructeurs et leurs travailleurs est un défi pour plusieurs raisons. Les
constructeurs sont nombreux et forment un groupe hétérogéne; leurs techniques de construction et
leurs méthodes de gestion des déchets varient largement, étant donné que la plupart d'entre eux
apprennent sur le tas. Dans certains cas, ils forment une industrie plutdt disséminée et la
responsabilité des déchets appartient a plusieurs allant du concepteur des habitations aux
sous-traitants. Arriver A rejoindre tous ceux qui ont un rdle & jouer dans la réduction des déchets
n'est donc pas chose facile et demande de nombreux efforts. Une réduction importante des déchets
exigera une meilleure conscientisation des bienfaits globaux de la réduction des déchets et des
techniques précises pouvant réaliser cette réduction.

On a consacré la phase 2 de la recherche a développer un programme d'extension. Selon les
conclusions de la phase 1, on a élaboré cinq stratégies d'extension possibles. On a demandé aux
constructeurs et a d'autres intervenants de nous faire part de leurs commentaires relativement a



l'efficacité de chacune des stratégies. On a tenu compte de la rétroaction des constructeurs et de
l'expérience et des ressources de 'OHBA pour choisir une stratégie de base afin d'aider les
constructeurs a réduire les déchets de construction. Deux initiatives ont résulté de cette stratégie.
La premiére est une trousse d'information destinée a aider les associations locales des constructeurs
d'habitations a lancer une campagne locale ou une activité afin de sensibiliser davantage les
constructeurs aux bienfaits de la réduction des déchets de construction. Bien que la trousse soit
destinée principalement aux associations locales de constructeurs, elle peut sans doute étre utile
aux industries connexes et a leurs associations (p. ex. les fournisseurs et fabricants de matériaux et
de produits de construction dont les produits réduisent les déchets et qui bénéficieraient de
l'occasion d'accroitre leur visibilité parmi les constructeurs d'habitations). La deuxiéme initiative
est un document qui contient des renseignements détaillés pouvant servir d'information de base &
ceux qui organisent des activités. Les constructeurs eux-mémes peuvent profiter de ce document. Il
contient des renseignements pratiques, des témoignages et des données sur les économies
réalisées. Le document et la pochette d'information seront distribués aux associations locales de
constructeurs et aux constructeurs d'habitations lors de conférences et par courrier, et seront
annoncés dans les publications de 'OHBA.
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1.0 Introduction

1.1 Study Purpose

One ofthe major challenges facing all advocates of sustainable development is putting theory into
practice. The sound management of construction waste is one of many factors related to
sustainable development that must be addressed by the housing industry.

This project's objective is to identify the most effective strategies for minimizing residential
construction waste in Ontario. As a collaboration between a consulting firm, Habitat Associates,
and the Ontario Home Builders’ Association (OHBA), regulatory mechanisms were downplayed
in favour of identifying voluntary ways to cut waste, and identifying ways to effectively
implement a strategy to assist home builders with minimizing waste.

1.2 Methods

Phase 1 addressed how construction waste is managed in Ontario, and what the impediments are
to reducing waste. This involved identifying and evaluating different strategies for reducing
residential construction waste by visiting construction sites, holding discussions with builders,
waste management officials and related industries, and reviewing studies across Canada and the
United States. We considered how province-wide variations may affect waste characteristics,
generation rates, recycling opportunities and successful reduction practices.

At the end of Phase 1, several conclusions were drawn. Based on these conclusions, several
potential directions were identified that the OHBA might pursue in order to implement a waste
reduction plan on behalf of Ontario home builders.

In Phase 2, five alternative strategies for delivering a waste reduction program were outlined.
These options were faxed to fifteen home builders and two home builders’ associations for
comment. Based on the feedback received plus the experience and resources ofthe OHBA, a
grassroots strategy was selected. Two outreach documents were developed to support the
delivery ofthe program; they were reviewed by four home builders, one product manufacturer,
five industry association representatives and three government representatives before being
finalized.



2.0 The Construction Waste Situation

2.1 Waste Types, Volume, Destination

Figure 1 illustrates the waste types and quantities generated on residential construction sites based
on available reports.

There is considerable variability in the amounts of waste produced. This degree of variability has
been noted elsewhere. For example, the Toronto Home Builders’ Association (THBA 1990)
reported that builders’ estimates ofthe amount of their waste production were so variable that
either building practices were very diverse or that many builders had a limited understanding of
their waste generation. A study conducted in Metropolitan Toronto (1991) concluded that the
construction and demolition (C&D) sector is different from other sectors when it comes to solid
waste because C&D waste is extremely variable and erratically produced, and affected by factors
such as size ofbuildings, materials, market (luxury or utility) and contractors.

It is worth noting that house size does not in itselfaccount for the variation, because data
expressed as quantity per unit floor area (e.g. per 100 metres2) does not remove the variability
(i.e. Fig. Ib). Regional factors might be expected to influence building styles and therefore
materials used, degree ofwaste avoidance due to local disposal costs or landfill bans, or
availability of alternatives to disposal such as recycling markets. However, the data and
discussions with builders reveal that the amount and types ofwaste produced by builders within
any one place can be as large as those between regions. For example, differences between
builders in Edmonton (CMHC 1993a) are significant (Fig. Ib).

The degree of architectural complexity clearly affects the amount of waste arising from materials
that require cutting, like dimensional and sheet materials, (Drerup et. al. 1995). Auditing
methodology could account for some ofthe variation, although the differences apparent between
builders within the same study (i.e. CMHC 1993a) suggest otherwise. Overall, the data and the
literature suggest that variation in waste types and quantities generated on construction sites has
at least as much to do with differences between builders’ practices as with other factors such as
regional differences or measuring methodology.

Wood is clearly the largest contributor to the waste stream. In Edmonton, audits conducted
before and after a waste minimization effort showed that dimensional lumber can be reduced by
well over half (CMHC 1993a; City of Edmonton et. al. 1994 and 1996). A similar conclusion was
reached by the National Association of Home Builders (NAHB) Research Center in the United
States, which found that there are many opportunities for more efficient use of framing materials
with big savings for builders (NAHB 1996).

Drywall is the next most abundant waste material produced on residential construction sites.
Technological developments facilitating the separation of paper from gypsum have accelerated the
development of recycling markets for drywall. Also, the discovery in the 1980’s that gypsum
reacts (with bacteria, organic matter and moisture) in landfills to produce unacceptably high levels
of hydrogen sulphide led to bans at some landfills (Recycling Council of Ontario 1995). Although
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the cost of recycling drywall is not low (a tipping fee of $40/tonne is charged at New West
Gypsum in Oakville, and collection facilities may charge double this amount). New West claims to
recycle about 75 percent of drywall scrap generated within a 2-hour drive of Oakville
(approximately 1,000 to 1,200 tonnes of drywall scrap each month, on average). In other parts of
Ontario, drywall scrap may be landfilled or recycled into pet litter, soil amendments, compost and
related products.

Masonry tends to be buried on the builders’ next construction site or left on site for the home
buyer’s use. Asphalt shingles are primarily landfilled; some are recycled, where facilities exist.
Masonry, asphalt and chipped wood are used by landfills for daily cover and/or road base.
Usually reduced tipping fees reflect that some value is attributed to these materials when put to
one final use before being buried.

Some materials have well developed recycling markets, notably steel and cardboard. Steel and
cardboard have steady markets which pay for scrap, though prices for these materials can be
highly variable.

Each material has unique problems and opportunities. While metals can be recycled and the metal
recycling industry is well established, the quantity of metals generated on residential construction
sites is so low that many builders landfill it along with other waste. Vinyl is recyclable and scrap
vinyl has a reasonably high market value, but the small amount of waste generated on
construction sites and a lack of infrastructure to get materials back to suppliers or recyclers in
clean batches make cost-effective recovery difficult. Some builders make a point of separating
these recyclables even if quantities are small.

Most construction wastes other than wood, drywall, cardboard and masonry are landfilled, and
some is burned. The technology for recycling plastic and carpeting waste is developing, but
market conditions have slowed the progress ofthis research and the short-term prospects for
alternatives to landfilling.



2.2 Trends in Construction Waste Disposal

A few years ago, construction waste management and job-site source separation would have been
considered nearly synonymous. Where recyclable scrap materials have more value when clean
and separated by type, mixing them together should obviously be avoided. While source
separation still makes sense for certain jobs, there is a growing trend “backwards,” towards
single-bin disposal. Many contractors find commingled disposal more cost-effective, and waste
management companies claim to be able to recycle more waste when it is separated at a
specialized facility (Malin 1995).

The availability of Material Recovery Facilities (MRFs) for C&D wastes is increasing. Using a
combination of manual separation and sophisticated mechanical processors with crushers, magnets
and shakers, MRFs achieve remarkably high diversion rates (~82 percent) (Malin 1995). MRFs
discourage source separation because separation and finding uses for materials is their stock in
trade. MRFs claim that materials separated on the construction site are inevitably contaminated
and almost always need separation offsite anyway.

Waste processors are interested in finding the highest-value use for materials. For example, using
wood as landfill road base is less profitable than selling it for higher value products such as
compost or fibre board. Promoting the most valuable use of a waste material is not only good for
MRFs but is also preferable from resource management and social cost perspectives.

Further supporting the trend away from at-source separation are the changing economics of
landfilling. The cost of landfilling in Ontario, after increasing steadily for many years, dropped
dramatically in the 1990’s. Municipal landfills now compete with privately owned landfills here
and across the United States and Quebec borders. Deregulation at the Canada/U.S. border is
blamed for huge decreases in the cost ofwaste disposal. In Hamilton, for example, tipping fees
rose gradually from $6/tonne in 1975 to $180/tonne in 1990, an increase of 3000 percent over 15
years; in 1991 the price fell by more than halfto $70 (Trueman 1996). This changed waste
management trends overnight. Municipalities within driving distance of cheap disposal
alternatives (usually private landfills outside of Ontario, i.e. in the U.S. and Quebec) are having to
lower tipping fees in order to compete, otherwise projected revenues are too low to allow the
municipal landfill to stay in operation.

Theoretically, it should cost less to send clean, separated recyclable materials to recyclers than to
either landfills or MRFs, but the trend is currently moving away from source separation for
economic reasons.



2.3 Economic Factors

Builders interviewed for this study are spending anywhere from less than $100 up to $1,000 per
house on waste disposal (Fig. 2). The literature reports the following average costs per house for
waste disposal: the Toronto Home Builders’ Association (THBA) $300 in 1990 (THBA 1990),
the Regina Home Builders’ Association $311 (reported in CMHC 1995), in Edmonton $300 to
$450 (City of Edmonton et. al. 1996), and in the United States $511 (U S. dollars) (NAHB

1996) . The NAHB Research Center estimates that even though disposal costs may represent only
about 0.5 percent ofa home’s total construction costs, this can represent up to five percent of the
profit on a home (NAHB 1997).

Figure 2 reveals that not all builders know their waste management costs. The THBA also found
that many builders do not know their frill waste-related expenditures (THBA 1990). Many ofthe
costs cited in Fig. 2 and in the literature represent direct costs such as tipping fees and bin rental,
and generally do not include labour, vehicle and other incidentals, nor indirect fees charged by
subcontractors for clean up and disposal.

A survey by Kalin Associates (CMHC 1993a) did not determine waste management costs, but did
find that while 60 percent of Canadian builders taking CMHC’s waste management challenge
workshops in 1991 initially thought managing construction wastes would increase costs in the
short run, after two years only 13 percent had increased cost, 38 percent had no effect on their
bottom line, and 17 percent saved money. The assumption that more sophisticated waste
management practices are costly to implement represent one important impediment to waste
minimization.

Certain construction wastes have relatively high market value as commodities, in particular
cardboard and metals. These materials have been recycled for many years, and so have
established recycling markets with well developed collection and distribution systems. The value
ofthese materials as commodities can be high enough to support recycling, but because prices and
therefore diversion rates can be unstable, and volumes generated on construction sites are so low,
recycling is at times considered impractical.

Solutions for reducing packaging waste and wastes generated in small quantities have been
considered over the years. Various experiments to take back packaging or scrap have not
succeeded in North American markets. (Few ofthese have been published.) In Michigan, a pilot
project involving installers bringing vinyl siding cutoffwaste back to the supplier as they return
for new materials found that the value ofvinyl did not offset the container fee service (NAHB
1997) . As long as landfilling costs are cheaper than recycling, few recycling or packaging take-
back opportunities can be expected to develop, at least without government regulation. Despite
general interest in environmental responsibility, the current economic and regulatory climates
clearly discourage such initiatives, though this situation may change over time.

It is important to note that scrap lumber, the largest material generated on construction sites, has
a very low dollar value as a recyclable commodity. It has some value at landfills (as road base or
daily cover, hence no tipping fee for wood at some landfill sites) and at industrial or energy plants
(which pay for wood as a fuel source), but its plentifulness and the relatively low value of end



Figure 2. Ontario Builders' Waste Management Practices, Waste Quantities per House, and Waste Destinations
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Figure 2 (cont’d). Ontario Builders' Waste Management Practices, Waste Quantities per House, and Waste Destinations
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Figure 2 (cont’d). Ontario Builders' Waste Management Practices, Waste Quantities per House, and Waste Destinations
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etc. or subcontractor fees for disposal.

b In general, plumbers, electricians and flooring dispose of their own waste; roofers and drywallers may or may not remove their own wastes; framing and
masonry wastes are handled directly by the builder.

¢ Builders offering free wood say it is gone within hours. This includes dimensional and manufactured wood, and wood as small as 6” long. This method is
widespread insofar as it is not confined to small or northern communities, although in cottage country people come looking for it and it does not even get into a
pile.

dThis builder claims to spend $200 less on waste disposal per house than his competitors, and $300 to $400 less on materials through engineering, ordering and
managing trades to minimize waste.

e This builder prefers to use system J, where it is available. Although the cost of system E has not be calculated, system J, although appearing expensive, is
considered better and more cost-effective overall, after labour and equipment costs are considered. Furthermore, system J tends to keep the building site clean.
f Material Recycling Facilities use either municipal or private landfill. Depending on the size of the MRF, they may own and operate their own landfill.

8 Occasionally, fiberglass has been separated by the builder and sent back, along with bags, to the manufacturer for recycling with the next delivery.



uses for wood, compared to materials like metals or cardboard, make wood a material with many
recycling challenges.

Finding economically viable uses for large volume wastes would seem a logical priority. Harbour
Front Recycling Inc. of Hamilton, specializing in C&D waste, is preparing to build a fibre board
manufacturing facility, the first of its kind in North America to produce 100 percent recycled
board. This kind of development should increase the value of scrap wood. Such initiatives
require huge investments and must be done on a large scale.

Because ofthe low market value and few recycling opportunities for wood waste, reducing the
generation of wood waste in the first place should be considered a priority. Fortunately, studies
have shown that wood waste generation can be significantly reduced. Dimensional lumber, in
particular, can be reduced significantly with waste reduction effort (Fig. 1). A study conducted in
Edmonton (City of Edmonton et. al. 1994 and 1996) (where 3 successive audits were conducted:
one before the waste minimization effort, the second after a waste minimization challenge, and the
third two years later) showed that dimensional lumber waste could be reduced by half. This study
also demonstrated that after the initial attempt, further waste reduction can be realized over time.

Use of pre-cut and pre-assembled wood products (e.g. roofand floor trusses) could be part of an
approach to minimizing construction waste, as could reconsideration of material use at the
architectural stage. The latter approach is being pursued by at least two U S. teams, the National
Association of Home Builders (NAHB) Research Center and the Waste Reduction Institute of
Minnesota (WRITAR). There is some excitement about this approach because ofthe positive
financial impact, since money can be saved not only on waste disposal but also as a result ofthe
purchase of fewer materials.

The NAHB Research Center concluded that builder interest in waste reduction and recycling is
driven primarily by considerations of cost and convenience, and that innovative construction
waste management techniques must address at least one of these considerations to be widely
embraced. One supplier was quoted as saying “ifyour’re asking them to do it and it saves them
money they’ll do it - ifit doesn’t save them money they won't” (NAHB 1996). The focus for
most builders and tradespeople is simply to get the job done.
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3.0 Waste Minimization Strategies

3.1 Main Strategies

Generally, the methods that have been used to minimize construction waste can be categorized
into the following main strategies:

The 3Rs: reduction, reuse and recycling, represent the most familiar framework for addressing
waste.

Development of Recycling Markets has received considerable attention.

Educational and Promotional Programs demonstrate and promote alternatives to conventional
waste generation.

Partnerships and Incentives can overcome the reality that no one stakeholder or interest has
sufficient resources to effectively address waste reduction single-handedly.

Design Innovations cover an array of waste reduction strategies, such as minimizing waste
through design, incorporating material-saving construction techniques, and improving the
precision of materials estimating and delivery.

Policy and Legal strategies include the adoption ofregulations, landfill bans and subcontractor
agreements.

3.1.1 The3Rs

The 3Rs have been the traditional focus of waste minimization in all sectors, including
construction. The soundness ofthis approach lies in its ranking of reduction as preferred over
reuse, followed by recycling as the least favoured approach.

Reduction is considered an effective means ofaddressing waste, and emerges as the key strategy
for construction waste minimization, as we shall see.

By reducing the amount of waste generated, not only does less waste need disposal but fewer
materials are consumed. This results in cost savings both at the purchase and disposal stages,
providing not only economic but also environmental benefits. The importance of reduction as a
means to minimize construction waste is amplified by the fact that wood, the largest single
component ofthe construction waste stream, has low value as a recyclable commodity (compared
to metals or cardboard, for example) and wood waste can be significantly reduced, as studies have
shown (CMHC 1993a; City of Edmonton et. al. 1994 and 1996; see Fig. 1).

The greatest opportunity for reducing waste in construction is at the design stage. Design
considerations affect materials use, and these factors along with estimating procedures, have a
major impact on the quantity of material used and waste generated (WRITAR 1995). In addition,
improved material handling and efficient methods of construction can also contribute significantly
to waste reduction. Materials use decisions raise issues of aesthetics, functionality, ease of
application or installation, and longevity. Ordering materials specifically sized for ajob (i.e. pre-
cut or partially assembled products) reduces waste because usually a manufacturer is better
equipped than a builder to recover scrap and re-incorporate it into the manufacturing process
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(WRITAR 1995). Selection of durable materials, selection of recycled or used materials,
selection of materials with low embodied energy and made with manufacturing processes that
lower environmental impact can also be considered reduction opportunities. The earlier in the
design process that reduction can be incorporated, the better. Design inefficiencies cannot be
compensated for in later stages of construction.

In parts ofthe United States, pre-fabricated housing is becoming increasingly popular. This has
the potential to reduce not only site-generated construction waste, but total construction waste
per home because it is much easier to find uses for all but the smallest pieces of material in a plant
production setting. However, to date no one has quantified the impact of pre-cut or pre-
assembled products on the overall residential construction waste stream.

The key to reuse is considered to be held by the sub-trades (CMHC 1995). Reuse offormply and
bracing by foundation contractors is a good example. Many builders already use off-cuts from
framing lumber for bridging or blocking, excess insulation in interior walls for soundproofing, and
durable packaging as trash bags. Because many reuse techniques are already practised, new reuse
opportunities may be limited (Region of Waterloo 1996).

Currently there is much interest in de-construction, which is a form ofbuilding material reuse.
De-construction is an alternative to demolition and can also be employed during renovation.
Designing buildings that acknowledge the end of their useful life and facilitate the reuse of
components can certainly reduce construction waste in the broad sense, but as this subject is in
itself substantial, is somewhat peripheral to the immediate objectives ofthe present study, and is
being addressed elsewhere, readers are referred to work being done by byDesign Consultants of
Ottawa and Pearl Poddubiuk Architects of Montreal.

A great deal of emphasis has been placed on recycling, in part because people tend to hear about
recycled products through marketing efforts and in part because among the 3Rs, recycling most
resembles disposal in practice and so has been easiest to promote. The better that scrap materials
can be separated (e.g. plastics segregated by type), the more valuable they are to recyclers. Once
separated, recyclable materials must be kept clean. Poor storage can spoil good material making
separated, clean materials otherwise unacceptable. Good super-vision, container placement and
signage are all important to the success ofjobsite recycling.

Conditions favourable for recycling include established outlets for recyclable materials, a level of
construction activity compatible with using large containers for stockpiling, and reduced tipping
fees for separated loads (NAHB 1996).

Amassing recyclable materials makes them more attractive to recyclers. Because recyclers often
have minimum quantity requirements in order to make acceptance of scrap worthwhile, collecting
materials in a central location increases the likelihood that the material will find markets and that
delivery will not be prohibitively expensive. This is an “economy of scale” challenge. In
Edmonton a centralized depot system was considered successful in pooling recyclable
construction wastes, but unfortunately, is not continuing because ofa lack of markets for the
materials. Keeping separated materals clean is another formidable challenge.
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In theory, source separation is important for recycling since double-handling adds to the time and
cost of waste management. Independent operations like drywalling or carpeting are considered
good candidates for recycling because the prospects for separation at source are high (i.e.
materials are handled once and there is a smaller chance of contaminating scrap with materials
from other operations). Similarly, having subtrades dispose oftheir own wastes increases the
opportunity for return of recyclable materials to the source.

Separating material that is normally landfilled should reduce the cost of landfilling the remaining
materials, at least in theory. The reality, however, is that source separation ofwastes at job sites
is more likely to be stimulated by high landfill costs, landfill restrictions and limits placed by
haulers, than by awareness on the part of contractors, and the trend is increasingly towards
commingled loads separated at MRFs, as discussed earlier.

3.1.2 Development of Recycling Markets

As has been noted, material recovery facilities (MRFs) are taking more and more construction
waste. These industries do not promote separation of material types at the construction site, but
mechanically separate mixed wastes at their facilities. MRFs can achieve remarkable diversion
rates, and uncover and develop high-value uses for materials.

Recyclable materials generated by construction may be recycled into products that may or may
not be building materials, and similarly recycled-content building materials may or may not use
construction wastes.

Recycled content building materials are at a competitive disadvantage with regard to cost,
availability, and proven performance. New products lack economies of scale in terms of
production and distribution and thus are more likely to be at least marginally more expensive than
conventional products. Cost of recycled-content building materials was one ofthe most
significant obstacles cited by builders. Also, to compete, alternative materials must show up on
the job at the right time (not too early or late); and the crew must be prepared for the new
material or system (NAHB 1996).

Recycled content building materials are perceived, by some builders, to be inferior in quality, as
builders’ experience has not always been good. Furthermore, builders require information on
cost, product availability and performance, require it from a single source, and it must be up to
date (NAHB 1996). Delays or difficulty getting this information leads to frustration and slow
progress. Furthermore, recycled-content building materials are of limited interest to the
homebuyer.

Much effort has also gone into finding and listing recycled building materials and suppliers, by
groups like those backing the Build Green Program, the NAHB Research Center, and the Clean
Washington Center. The Build Green Program is an initiative to maximize the utilization of
recycled materials in construction and renovation. Other projects too, such as the and Green on
the Grand, the Waterloo Region Green Home and other programs sponsored by CMHC,
CANMET (Energy, Mines and Resources Canada), and Environment Canada are successfully
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sourcing recycled building products. There is a feeling among builders that the Build Green
Program has not provided needed information to builders which is up to date, accurate and
informative. In 1997, the Build Green Program is being revitalized by involvement of
TerraChoice Environmental Services Inc., the organization behind the EcolLogo. It is expected to
go beyond promoting recycled building products, to a more comprehensive mandate relating to all
aspects ofgreen construction, including consideration ofall phases ofthe building life cycle
(siting, design, construction, operations, maintenance, retrofit and demolition). Initiatives may be
both at the national and international level.

To address some ofthe issues surrounding the uncertainty of performance of recycled content
building materials, the U.S. Home Builders’ Association Research Center is currently working
with a firm to market a database on recycled-content/resource efficient building materials. As part
ofits publication list, the Research Center now offers REDI™, a continually updated product
database for recycled-content/resource efficient building materials, including information about
product performance and availability.

Directories or data bases of local recyclers and waste haulers who offer construction waste
recycling services have been compiled by several municipalities (e g. Waterloo Region, Guelph,
Region of Ottawa-Carleton), local home builders’ associations (e g. London) and others and
others (e g. Recycling Council of Ontario, Clean Washington Center). There is a perception that
recyclers are closing down as fast as they are opening up, and that such directories are
immediately out of date. Those who have used them say that recyclers listed are often too far
away, or may not accept materials due to over-supply. This supply-demand imbalance is not
unique to the construction industry, but it certainly discourages at-source separation, and ensures
recycling remains the least practical ofthe 3Rs.

A number of factors make the development of recycling markets difficult. A report ofthe
Canadian Construction Association and the National Round Table on the Environment and
Economy report (1992) sums up these as follows:

* by nature the construction industry is segmented,

* the industry, in its great majority, is comprised of small firms,

* sites for storing materials are limited in size,

» materials with the highest recycling value are generated in the smallest quantities, and

* there is a lack of established recycling/reuse markets.

Development of recycling markets has been stimulated by new product opportunities, but
recycling remains undoubtedly an expensive way to manage waste.

3.1.3 Educational and Promotional Programs

Two projects prove the value of educational and promotional programs. CMHC concluded that
anticipated costs, often used as an excuse to avoid or delay implementing on-site waste diversion,
are not incurred in the majority ofcases (CMHC 1994). In Edmonton, waste quantities were
shown to reduce over time, through the development ofa comprehensive educational program
(City of Edmonton et. al. 1996).
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Educational programs include tip sheets for builders and trades (e g. City of Edmonton et. al.
1996; Regional Municipality of Waterloo 1996; WRITAR 1995), handbooks (e g. London and
District Construction Association et. al. 1994; Regional Municipality of Waterloo 1996),
directories of Recyclable Materials Markets (e g. CMHC 1995; City of Guelph 1995; Ontario
Ministry of Environment and Energy 1994), seminars or workshops (e g. ETA Group 19—; City
of Edmonton et. al. 1994), and awards programs. Educational programs are of little use without
promotion or other effective means of getting the message to audiences.

Relevant information is available; however the challenge is delivery. Although handbooks and tip
sheets have been developed, often these contain too much information, information that is
obvious, already in practice, too general or impractical. It has not been easy to achieve a balance
between delivering, on the one hand, enough information specific to a trade or task with, on the
other hand, too much information which easily becomes unapproachable. The challenge is
exacerbated by the wide diversity of practices in use by builders and sub-trades, because distilling
salient information for an audience with such a wide range of experience is very difficult. Perhaps
Edmonton has produced the best documentation, with loose sheets (no binder) and a single,
unbound page per trade (Fig. 3).

Promotion could involve marketing waste management efforts to home buyers. It has been
suggested that an awareness program for new home sales personnel to assist new home buyers in
making informed decisions about house construction and components could have a significant
impact on building practices and waste generated. For example, a better understanding of how
engineered wood products utilize fewer natural resources and produce less waste, and resultant
savings in disposal costs and ultimately house cost, would lead to a higher use ofthese material-
saving products. According to some ofthe builders we interviewed and others (e.g. Vanderwell
1988), many builders do not practice advanced framing techniques (see Section 3.1.4) because
they are finding that home buyers believe that houses built with less wood are inferior.

Builders have mixed feelings about promoting a waste minimization policy. Some builders feel
that homes constructed with resource-efficiency in mind should be marketed as such to help
distinguish them in the marketplace (NAHB 1996), while others are afraid of “incur-ring wrath”
(CMHC 1994) for not doing more. One builder felt this should not be used as a sales tool
(CMHC 1994). While ideally home buyers may wish to support environmentally conscious
builders, and should have an opportunity to learn that options exist, most home buyers do not
base decisions on such criteria, specify waste management practices nor make inquiries into the
matter (CMHC 1994; NAHB 1996). In addition, sales staff, particularly for larger production
builders, may not be equipped to answer such questions.

Ongoing educational opportunities for tradespeople exist within labour unions, through trade and
construction associations and via suppliers. Continuing training and education offered through
these resources, however, are rarely taken by tradespeople, according to a U S. study (WRITAR
19—). Providing information at point of purchase (e g. product displays, informative or
instructional brochures) could provide information to target audiences.

Both the CMHC Waste Management Challenge and the Edmonton Partners in Clean Construction
initiatives reveal that once initiated, waste minimization programs can begin a process that
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Figures. Trade Factsheets. (Source: City of Edmonton et. al. 1994)
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reduces waste increasingly over time. This suggests a strong role for education and promotion.
3.1.4 Partnerships and Incentives

Partnerships are becoming increasingly common and necessary. While, by nature partnerships are
difficult to control and therefore results can be unpredictable, by nature too all participants benefit
in ways not otherwise possible. There are many forms of partnership and many reasons to explore
them, including:

e Financing: most partnerships provide an economic benefit, whether short- or long-term.

» Ability: in a partnership, certain tasks are easily done by one organization that would be
cumbersome or impossible for another to undertake.

 Credibility: by involvement or mere endorsement, associating with partners of repute can
significantly enhance the credibility and image ofan initiative, as the chances of one ofthe
partners being recognized by the target audience is increased.

» Capability: more can be accomplished with partners, because in theory the whole can achieve
more than the sum ofits parts.

Loosely defined, partnerships may involve one group offering incentives to another. For example,
one builder offered his drywaller a case ofbeer ifhe could put all the drywall waste into the wall
cavities. Although this type of incentive is not recommended (for safety reasons), this exercise
succeeded in demonstrating to the drywaller that it could be done, and since then 30 to 40 percent
ofthis builder’s drywall scrap is regularly stored in wall cavities. The success ofthis approach has
a number ofelements: as an invitation rather than an edict, and in speaking the language ofthe
tradesperson, it treated the tradesperson as a partner. The drywall contractor accepted the
challenge voluntarily, applied his professional expertise to the task, and shared the rewards.

One Ontario builder who achieved significant reductions in waste, remarked that subtrades do not
really need incentive programs, but rather need to understand what the builder wants and why.
Other builders also reported good cooperation from subcontractors as a result of informing them
about the impact of wasteful practices on the environment, particularly forests, and how, in the
long run, not wasting raw materials keeps the cost oftheir houses down and demand for their jobs
high. These builders have found that unless the reasons for minimizing waste are explained,
workers have a tendency to think that what the builder really wants is to make more money,
which does not lead to cooperation.

Formation of a jobsite recycling committee made up of builders, waste management companies,
local recycling and solid waste officials, and recycling companies was recommended by the U.S.
Home Builders’ Association (NAHB 1996). Such groups would be well-positioned to collect
information for resource guides, develop emerging opportunities, promote award programs, offer
training seminars, or any number of other services and benefits.

Partnership can succeed in getting information to people in manageable parcels and to target

audiences through appropriate avenues. There might be a role for partners (e.g. suppliers,
landfills, building departments) to deliver information collected by others. For example, the long
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lists of tips that have been compiled might have greater impact if they were individually posted as
“tip ofthe day” at local landfill sites or at building departments.

A centralized depot system for use by several builders is a form of partnership that was reasonably
successful in Edmonton (see Profile C in Appendix 1). This system, which was coordinated by
the developer for a fee ($200/house), delivered a cost-effective, convenient, storage and sorting
facility, addressed the economy of scale challenge, and provided continuing educational support,
and convenience. On-site depots with clean and accessible material handling and storage could
also reduce waste by promoting reuse of smaller pieces, although this was not allowed in the
Edmonton pilot project. In one U S. study (reported in NAHB 1996), centrally located containers
were ruled out because oftheir inconvenience for subcontractors and their potential for creating
untidy and unsafe job sites. Some Ontario builders feel that centralized depots have too many
disadvantages and would not work. It is felt that builders would not pool money to rent and
service bins, that problems of drive-by contamination after hours is too significant, a site
supervisor would be needed to control access, and that overall the logistics are too complicated
for the gain.

While education to increase awareness is an effective tool, and incentives and deterrents may also
be effective, involving people directly brings about the most practical and therefore viable
solutions. One Ontario builder reported meeting weekly with supervisors and labourers in order
to improve quality and productivity. What changed was the quality ofthe relationships between
people, with new ideas and cooperation resulting from the improved communication and mutual
respect. Treating employees more like partners eventually led this company to reduce its disposal
costs by approximately $200 per house, plus an additional $300 to $400 saved through reduced
materials purchases.

Though recycling is expensive, some recycling occurs for stewardship or public relations reasons.
Occasionally, product manufacturers provide cardboard recycling centres, or take back scrap or
packaging waste, sometimes for individual customers (e g. fiberglass scraps and bags). While
some manufacturers value “greening” their image among customers (e.g. page 12, Appendix 2),
economics are very important (see Section 2.3). Joint stewardship programs may be worth
pursuing, particularly ifthere are public relations benefits to be gained, and ifthe potential benefits
and the roles of partners are mutually developed and clearly defined.

3.1.5 Design Innovations

Design innovations are particularly effective at waste reduction. Examples of design innovations
include:

» designing projects to minimize, within building codes, the amount of materials being used

» designing floor plans that conform as much as possible standard materials sizes (e g. board
lengths, carpets)

» using standard, modular building units which are either pre-cut or partially assembled prior to
delivery to the construction site

» using pre-fabricated (pre-cut or partially assembled) materials such as roofand floor trusses,
engineered wood I-joists, and structural insulated panels.
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Known as optimum value engineering (Vanderwell 1988), value-engineering (NAHB 1996) or
advanced framing (WRITAR 1995), reducing construction costs through a systematic approach
to efficient use of labour and material resources has an enormous potential for waste reduction.
Optimum value engineering (OVE) is based typically on a 24 inch construction module, in which
the placement ofthe aligned framing members of floors, walls, or the roof define the basic
architectural components ofthe house. By simplifying construction techniques to conform to the
module and using sound engineering practices, less material and less labour results in a more
easily constructed and less expensive home (Vanderwell 1988). OVE techniques can pertain to
components other than wood framing, including final architectural finishing and plumbing, heating
and electrical systems.

The NAHB Research Center first developed the concept in the 1970’s, when they built a
conventional house and a prototype OVE design. Comparing labour and materials costs, the
OVE house had achieved a total cost saving of approximately 12 percent. In the 1980’s, a study
commissioned by Alberta Municipal Affairs estimated costs of labour and materials of a range of
OVE techniques. Estimated savings were in the ten percent range; cost savings according to
trade are shown in Fig. 4. Recently, the NAHB tested two design and estimating software
packages for their ability to increase efficiency of structural framing. They determined that
material and cost savings amounted to between $500 and $1,000 per house; a breakdown of
savings by technique are included on pages 14 and 15 of Appendix 3.

Many builders do not practice material reduction techniques that other builders use regularly, such
as A-line framing, 2-stud corners, ladder block for drywall stops, and other techniques (Lund,
pers. comm ). The reasons for this are several. Some builders have simply never been exposed to
these techniques, having learned what they know from other builders on the job. Perceived added
structural rigidity of conventional techniques or assumed code compliance can also be responsible
(Vanderwell 1988). Furthermore, material-saving techniques have been equated with “low
quality” buildings (Vanderwell 1988). Overall, the lack of wide acceptance for efficient building
techniques means that more construction material, and cutoffwaste, is generated in construction
than is really necessary.

Designing houses to fit standard materials sizes can detract from the appearance ofthe house, and
aesthetically, some changes will be considered unacceptable. One house generated 1730 kg
drywall waste, representing close to 35 percent ofthe total quantity of drywall delivered to the
site. This was attributed to complicated house geometry (Drerup et. al. 1995). Window dormers,
vaulted ceilings, and more complicated roof lines can have a significant impact on the amount of
waste generated.

Builders considering value engineering from the perspective ofwaste reduction believe that
effective waste reduction can be achieved only through a comprehensive re-education process
involving architects, engineers, builders, and inspectors (NAHB 1996). In practice, a construction
management firm may be needed to supply value-engineering services to general contractors and
their designers. The Waste Reduction Institute in Minnesota is focussing on ways to incorporate
these features into the software programs that home builders’ designers use.
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OPTIMUM VALUE ENGINEERING:

SINGLE DETATCHED DWELLING

TRADE DIVISION

1:EXCAVATION
2-.CONCRETE
3:DAMPOOFING
4:SIDIN3

5:R00FING
6:CARPENTRY - ROUGH
7:CARPENTRY - FINISH
8:WINDOWS AND GLAZING
9:SEALANTS

10:DOORS

11:HARDWARE
12:CERAMIC TILE
13:WALLBOARD
14:FLOORING
15:PAINTING
16:FITTINGS
17:SPECIALTIES
18:APPLIANCES
19:PLUMBING
20:HEATING
21:ELECTRICAL
22:SITE OVERHEAD

TOTAL/EDMONTON

COST PER GROSS
FLOOR AREA (M2)

* Revised cost: Alberta Municipal Affairs (May 28/87)

COST COMPARISON SUMMARY

CONSTRUCTION COST ESTIMATES

1986 ALBERTA HOUSE
COST COMPARISON
100 SQ. METERS
COST ESTIMATES

5 188
5,036
331
2,373
992
7,390*
722
1,714
52
1,019
178
182
3,738
1,346
1,310
2,289
171
102
2,300
1,450
1,533
3,000

$38,016

($380.16/M2 GFA)

OVE 1 HOUSE

100 SQ. METERS
COST ESTIMATES

88
4,530
325
2,091
934
5,555
221
1,574
52
1,019
178
160
3,809
1,346
1,261
2,048
126
102
2,200
1,450
1,533
3,000

$34,322

($343.22/M2 GFA)

LOCATION: EDMONTON - 1986

(INCLUDING LABOUR AND MATERIALYS)

OVE 2 PROTOTYPE

112 SQ. METERS
COST ESTIMATES

$ 501
3,864
259
2,492
835
6,076
840
1,756
50
1,400
180
320
5,041
1,424
1,293
2,268
189
102
2,850
1,675
1,683
3,000

$38,098

($340.16/M2 GFA)
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Computer-aided design (CAD) and estimating software and, more importantly, the linkage
between the two, offer a useful tool to builders interested in minimizing the amount of materials
purchased. Premium software programs offer a direct link between the design and estimating
capabilities — a link that provides updated material lists automatically as design changes are
made. Other programs offer varying degrees of integration, and may require manual
recalculation, although these database-oriented programs can create a variety of cost alternatives
relatively quickly (NAHB 1996).

Resource efficient building practices that are new to local building inspectors can greatly limit
their incorporation by builders. Local building inspectors assume risks for themselves and the
municipality when they sign-offon the final project inspection. They may resist allowing new
construction materials or techniques that are unfamiliar to them. One study (WRITAR 1995)
reported a case where a building inspector was unwilling to accept a new technique. It took
signed structural calculations from a registered engineer to convince the city official that the
design was acceptable. This time-consuming and expensive step is not likely to be undertaken by
many builders. A possible solution might involve meeting with building inspectors at the plan
review stage, which can simplify review of construction documents and eventually site visits and
sign-offs (WRITAR 1995).

New construction techniques also involve training tradespeople. Perhaps one ofthe best ways to
do this is through the builder himself on the jobsite. This can be particularly challenging for
builders who feel they cannot afford to educate trades who are not employed on an exclusive or
full-time basis. On-site demonstrations might also work, but would require a high level of
coordination and follow-up.

While designing for waste minimization has the most potential for reducing waste guantities and
can yield economic savings, achieving this potential requires commitment and coordination.
Some Ontario builders have made the necessary adjustments, and while their estimated savings
may not be entirely unbiased, real savings have been realized (see Appendix 3 for examples of
several builders’ cost savings). Unbiased, as-built cost comparisons have yet to be produced.
Furthermore, builders need time-tested solutions and are not interested in experimenting for the
sake of reduction, and have to deal with resistance from clients, building inspectors and sub-
contractors (WRITAR 1995).

3.1.6 Legal

Other ways of minimizing waste include legal and semi-legal mechanisms. These include detailed
tender and contract agreements or clean-up clauses between general contractors and sub-trades,
landfill bans, and legislation like that created by the province of Ontario in 1994 requiring waste
audits and waste reduction workplans (i.e. Regulations 102/94 and 103/94). Regulation and
enforcement are not favoured by the industry. Because this study is ajoint effort with the Ontario
Home Builders’ Association, its focus is on finding and developing voluntary solutions, therefore
legal mechanisms will not be discussed in detail.
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3.2 Waste Minimization Initiatives and Studies

Several studies have addressed construction waste. The salient findings ofthese are summarized
below. Detailed profiles of some are provided in Appendix 1.

Individual builders have also taken initiatives to reduce their waste generation; several ofthese are
described in the next section.

a. Canada Mortgage and Housing Corporation - Kalin Associates Inc.

In 1990, CMHC helped fund a committee to implement recommendations ofthe Toronto Home
Builders’ Association (see study g, below), and became involved in waste management pilot
projects in Vancouver, Toronto and Montreal. This gathered experience developed into a
workshop called The CMHC Residential Construction Waste Management Challenge, which was
taken by builders across the country in 1991. Follow-up studies involving questionnaires to
participants shortly after the workshops and two years later yielded a great deal ofrelevant
information from builders who had had an opportunity to apply waste minimization principles to
their own businesses. Some ofthe most relevant findings are summarized in Profile A (Appendix

1).

Perhaps the most significant finding was that anticipated costs, often used as an excuse to avoid
or delay implementing on-site waste diversion, are not incurred in the majority of cases. For
example, whereas immediately after the workshops 60 percent of participants believed managing
construction waste would increase costs in the short term, after two years of implementation only
13 percent reported increased costs, 38 percent reported little or no effect on the bottom line, and
17 percent saved money (Kalin Associates 1994).

Other significant findings include:

» Almost half ofthe respondents after two years of implementation had difficulty separating
and/or storing waste on the construction site.

* No builder used an available video or brochure, but principally made use of lecture style
briefings and informal instruction.

e The follow-up survey (Kalin Associates 1994) recommended that workshops and training
materials already developed should be used by organizations who offer training programs to
builders and renovators.

b. National Association ofHome Builders Research Center (U.S.A.)

The United States National Association of Home Builders Research Center recently completed a
three year project funded by the U S. Environmental Protection Service to develop, demonstrate,
and disseminate innovative residential construction waste management. The detailed report was
published in 1996, followed by a builder’s field guide (NAHB 1996 and 1997, respectively).

The detailed report concluded that builder interest in waste reduction and recycling is driven
primarily by considerations of cost and convenience, and therefore innovative construction waste
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management techniques must address at least one ofthese considerations to be widely embraced
by builders. It also concluded that no single waste minimization strategy is universally applicable.
Local solutions are required for local construction waste management issues, and builders and key
businesses (such as waste management firms, manufacturers, solid waste officials) must identify
and develop local opportunities.

Three case studies quantified the potential impact of value-engineering, i.e. the reduction of
construction costs through systematic approach to building based on efficient design and
construction principles. Two used computer-aided design (CAD) and estimating software, and
the third documented jobsite practices and waste generation rates of a builder who employs a
system of value-engineering techniques. Wood savings were calculated to be $960 and $130 for a
sophisticated and more basic software package, respectively (see data provided in Appendix 3).
The third case study estimated that framing material purchase price was reduced by about $1.50
per square foot, and that 65 percent less wood waste was generated, resulting in another $100
savings in disposal costs.

Ten jobsite recycling pilot projects were also documented. These demonstrated that several
conditions have an impact on both diversion rates and cost savings, including ¢ proximity to
landfill and tipping fees ¢ availability of local recycling outlets for construction waste materials °
building type and production level « commitment level (the greater the level of commitment ofa
builder, the easier it was to obtain cooperation from subtrades) ¢ size of the construction company
(smaller builders could implement a successful recovery plan faster than a larger production
builder could), and « availability of hauling options (container size, hauler’s fee structure and
alternative material destinations). Limited savings were associated with recycling, and most
builders cited small cost savings as the main impediment to jobsite recycling.

One ofthe ten pilot projects, Jordan Commons, a well-publicized Habitat for Humanity project in
south Florida., used a waste collection depot system. Waste containers were located in a
collection centre within 600 yards from active construction sites. Thirty-gallon plastic cans
labeled for metal, cardboard, beverage containers and general waste were placed at active
construction sites and hauled to the collection centre. This system was considered responsible in
part for the significant (75 percent) diversion from landfill rate and 50 to 60 percent decrease in
disposal costs. While the project is atypical (it relies in part on volunteer labour for source
separation), it demonstrates the magnitude of savings that are possible with source separation
where waste reduction is a priority.

The study concluded that waste disposal costs for the general contractor were significantly
reduced by requiring subcontractors to dispose of their own waste. However, while builders’
direct waste disposal quantities and costs may be reduced, the study did not address whether this
approach actually reduces the amount of waste generated, whether any diversion from landfill is
achieved, and whether subcontractor fees are increased to cover additional labour or disposal
costs.

An important conclusion was that it is difficult for builders, particularly site superintendents, to

assign priority to innovative construction waste management when other site considerations, e.g.
subcontractor scheduling, building inspections, and change orders, involve more significant costs.
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c. Partners in Clean Construction - Edmonton

A concerted effort to reduce residential construction waste began in 1991 in Edmonton. Starting
with a waste audit and industry challenge, a group of agencies (see Profile C, Appendix 1) built a
partnership, developed an educational forum, conducted a pilot test, and evaluated the results.
The study report calls itselfa blueprint for action for the residential construction industry.

The Partners in Clean Construction approach was unique in that it tested a centralized depot run
by the developer for use by different home builders. For a flat fee of $200, builders hauled waste
to a site managed by a part-time attendant who monitored waste quantities, arranged pickup,
assisted in minimizing contamination, provided continuing education, and secured the site. The
depot system is no longer in use, however, due to a lack of markets for recyclable materials.

The project demonstrated the immense value ofa comprehensive educational program. A
breakfast session used educational materials including a video and, for each of the subtrades,
specific workshop materials and tip sheets. A separate focus on each individual trade (Fig. 3) may
be partially responsible for their success, as this would put salient information to the right people
without providing overwhelming volumes of detail. While incentives and deterrents were
acknowledged as having the potential to be effective, involving people in a cooperative way was
found to be key to finding viable solutions. Sub-trades are reported to have bought into the
program willingly and without difficulty. The impact ofthe educational effort, having raised
awareness ofthe full (environmental and economic) costs of waste, seems to have paid offin
positive attitude and in significant and continuing reductions in waste generated.

The project demonstrates that improvement can continue beyond the initial effort. Waste audits
were conducted before and after the initial waste minimization effort (four houses each). A full
educational program followed, and a third series of audits (25 houses) were done. Data from the
three consecutive audits demonstrate that waste quantities continued to fall (see Figures 1 and 5).
Wood waste fell initially by an average of43 percent in the pilot study (1992), and after further
program development dropped another 32 percent.

Figure 5. Partners in Clean Construction: Waste Production (kg/100m2 of floor area)

before challenge after pilot after program
(1992) (1992) development (1995)
(avg. of4 houses) (avg. of 4 houses) (avg. of 25 houses)

dimensional lumber 631 357 244

plywood/OSBt 279 274 206

drywall 389 419 318

corrugated cardboard 112 78 75

other 393 326 308

TOTAL 1804 1454 1157

T oriented strand board

The data show that dimensional lumber waste is both the largest single material generated by
construction and the material most responsive to reduction efforts. Dimensional lumber waste
was reduced by well over half (61 percent overall).
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d. Environment Canada’s National Network on Sustainable Construction

Environment Canada has developed a National Network on Sustainable Construction. The
purpose ofthe Network is to promote the transfer of information and technology on sustainable
construction with a special focus on cost effective management of C&D waste

and green building products.

The Network is intended to provide practical information on sustainable construction that will be
ofinterest to contractors, builders, facility and property managers, the general public and other
groups. Key components include a sustainable construction newsletter (Wastenot) and an
Internet web site (www.cdwaste.com). The intent is to make the Network self-sustaining by
using existing databases, reports, case studies and success stories, encouraging user participation
and applying cost recovery principles.

The Internet site (available in both English and French) contains case studies which demonstrate
diversion successes in residential, commercial and industrial projects. It also contains reference
documents, training materials, links, a service directory, design documents and specifications, a
what’s new section, and a submittal form for businesses to submit their information.

e. WRITAR (Waste Reduction Institutefor Training & Applications Research)

WRITAR (The Waste Reduction Institute for Training & Applications Research in Minneapolis)
conducts research and publishes information aimed at construction waste reduction. In addition
to their emphasis on the use of fewer materials and elimination of waste at the source, their
documentation addresses use oftoxic materials. Increasing the projected lifetime of new buildings
to reduce wastes generated from maintenance, demolition and replacement, is also a strong theme.

WRITAR reports success using individuals on job sites to allegedly complete periodic reports as a
way to gain insight from workers on specific ways to minimize waste. The site visitors use
informal chats to re-inforce the rationale for reducing waste, to provide continuing education, and
to collect practical suggestions. WRITAR also reports that free lunches for tradespeople have
been a worthwhile communication mechanism.

They documented the case ofa builder who made specific requests of a product supplier to
reduce packaging, which led to the creation ofa new type of shipping container. Not only did the
builder’s efforts reduce packaging waste, it also eliminated or avoided:

* time spent unpacking materials

 time spent carrying packaging waste to dumpsters

« costs to suppliers of packaging materials, and

 cost of disposal.

/ Province of Ontario
In 1992, the Waste Reduction Office ofthe Ontario Ministry of Environment and Energy

assembled a C&D Waste Reduction Strategy Team. The Team, comprised of representatives from
the construction industry, recycling associations, government agencies, labour and public interest

30


http://www.cdwaste.com

groups, was charged with identifying practical ways of diverting C&D materials from landfill
(OMEE 1993). The goal was to achieve, for this sector, the province’s waste reduction target of
decreasing waste by at least 50 percent by the year 2000 compared to 1987 levels.

The Strategy Team identified lack of information as a main impediment for C&D waste
minimization. Information was found to be lacking on the following: how design affects waste
production, availability of products and their impact on waste production, diversion opportunities,
and recycling activities (Ward 1993).

In 1994, the province introduced legislation requiring builders constructing more than 2,000 m?2 to
develop waste management plans. As ofJuly 1996, the Ministry of Environment and Energy is
reviewing details ofthis legislation. Notwithstanding this legislative mechanism, the Ministry is
interested in promoting voluntary action, and did produce a number of documents including
reports, guides, brochures and a directory of C&D processing and reuse facilities.

g. Toronto Home Builders' Association

The Toronto Home Builders’ Association (THBA) is considered to have pioneered the work on
construction waste. In their landmark document “Making a Molehill Out of A Mountain” a
construction waste audit provided some ofthe original information on which materials were being
produced in residential construction and in what quantities. This initiative stimulated the CMHC
Waste Management Challenge Workshops.

The THBA took action in large part because of escalating landfill costs as well as an increasing
trend towards landfill bans. This genesis re-inforces the conclusion made by the NAHB (1996)
that economic forces drive waste reduction efforts.

The Build Green Program was another product ofthe THBA's initiative. Initially, the Build
Green Program was run by the Greater THBA in partnership with ORTECH International.
Mainly the Program tested and marketed recycled-content building materials. In 1997, the
GTHBA is stepping out ofthe Build Green Program, and a new partnership between ORTECH
International and TerraChoice, the organization behind the EcoLogo, is planning to re-vitalize it.
The new Build Green Program is expected to address a wider mandate relating to all aspects of
green construction and all phases ofthe building life cycle.

h. Ville Lora’s Friendly Home, Flora

James Keating Construction Ltd., with Admiral Environmental Consulting and the Elora Centre
for Environmental Excellence, conducted a waste audit on the construction of “Ville Lora’s
Friendly Home.” As part ofthis project, manufacturers were contacted regarding manufacturing
processes, employee health and safety practices, transportation costs, life expectancy, guarantee
and availability.

Little product information materialized, however some progress was made with some
manufacturers. The extruded polystyrene manufacturer took back their packaging waste when
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the next load was delivered. A tractor trailer load of insulation batts materials were made to order
(i.e. cut to fit 19.5” stud spacing).

By adopting building techniques that reduce waste, and working in cooperation with material
suppliers, this project demonstrated that residential construction can be nearly waste free. Ofthe
total waste generated during the audit (1308 kg), 1178 kg (90 percent) was diverted from landfill.

i. Region of Waterloo

In 1996, the Waste Reduction Office at the Region of Waterloo produced a handbook for the
C&D industry on cutting costs through waste reduction. It was distributed at a seminar given in
March ofthat year. The handbook was to be part of a C&D strategy which was some years in the
making, but which was eventually rejected by the Regional Council after the handbook was
produced and distributed.

While the handbook aims to be practical, most ofthe suggestions are either too generic (e g.
roofers are advised to ““store, measure and cut carefully”), already being done (e g. “use excess
and broken concrete tiles as fill”’) or marginally practical (e.g. ““send old or cut shingles to a
recycling facility””). The handbook is not in high demand, and would probably not have been
prepared apart from the anticipated C&D waste reduction program.

J. London Home Builders’ Association

In 1994, the London Home Builders’ Association developed a construction waste management
handbook in conjunction with the London Construction Association and the London District
Heavy Construction Association. It was distributed to each member of both organizations. A
significant portion ofthe handbook was a list of recycling facilities

k. UMA Engineering Ltd. for Regina Home Builders' Association

This study consists ofa set of recommendations prepared for the Regina Home Builders'
Association. Perhaps the chiefvalue ofthe report is that it presents the results of a survey
conducted by the Regina Home Builders’ Association that determined waste management costs.
These results were presented as follows:

Figure 6. Regina Home Builders' Association: Estimated Construction Waste Quantities
and Disposal Costs

size ofhouse  volume weight bin rental  tipping fee  total cost cost/100 ft2
1200 ft2 145 m3  2.6tonnes  $160 $100 $260 $22
1800 ft2 199 m3  3.6tonnes $224 $140 $364 $20
2400 ft2 229 m3 4.1 tonnes  $256 $160 $416 $17

It was estimated that the average cost for waste disposal was $311 per single family residence in
1993.
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The main conclusion ofthis study was that individual trades should be responsible for their own
waste disposal for the following reasons:

+ ease of administration

* cost effectiveness

* no liability is incurred by the builder!

* reduced problems associated with security for recyclables

« stakeholder consultation and "buy in" is minimal — readily adaptable as a contract condition.

L Construction and Demolition Waste Reduction Course - Ottawa Construction
Association

This course was developed by the Ottawa Construction Association and byDesign Consultants,
with support from the Ontario Ministry of Environment and Energy. It is geared to waste
reduction issues in the industrial, commercial and institutional sectors. Although some ofits
contents may be applicable to the residential sector, obtaining detailed information about the
course contents was beyond the financial resources ofthis study.

! NAHB (1996) noted that subcontractor agreements do not indemnify a general contractor from statutes governing

waste disposal. While this is not necessarily true in Canada, there is reason to exercise caution on this point.
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3.3 Ontario Builders' Practices

Through discussion with builders and others around the province, we found a wide diversity of
ways to handle and dispose ofwaste. Fig. 2 illustrates some ofthe different waste management
strategies that Ontario builders are practising and how much they are spending on waste
management. (Anonymity has been preserved in order to draw out as much uncensored
information as possible.)

It is worth noting that the majority of these quoted expenditures (with the exception of system J)
do not represent full costs. They represent only the direct costs of disposal (i.e. bin rental and
tipping fees), without including time-related costs such as administration, labour, or vehicle
expenses. System J appears to be the most expensive system, but is closest to a full cost estimate.

Many builders require subcontractors to remove their own waste from the job site. As discussed
earlier, this leads to the impression that waste is being reduced, and indeed for the builder, this
system significantly reduces direct costs and responsibility for handling waste. It does not,
however, necessarily reduce the actual quantity of construction waste generated, nor the full
costs of disposal paid by the builder. Materials are often simply landfilled by the subcontractor
rather than the builder. We observed only in the case of drywall, where it is banned from landfill
and therefore expensive or difficult to get rid of, that less waste (one quarter to one half) is
produced when the drywaller is responsible for clean up and disposal. Other trades indicated that
the amount ofwaste generated had little to do with who is responsible for its disposal; they simply
landfill the waste and add the cost of disposal to their fees.

Nevertheless, subcontractor disposal has the potential to reduce waste. It creates opportunities
for small pieces generated on one site to be moved to and reused at the next. Increased likelihood
of direct contact between manufacturer and user presents opportunities for recycling by
preventing commingling ofwaste, and maximizes the potential for reducing, returning or reusing
packaging. The temptation to over-estimate the amount by which subcontractor disposal reduces
waste, however, should be avoided.

While the trend is moving towards single commingled bins for all waste, larger builders commonly
hold separate bins for mixed waste, wood, cardboard, and sometimes drywall, that are used by
subtrades. Some larger builders have no waste bins but instead use in-house or hired services
devoted exclusively to clean-up. In such cases, bin rental and tipping fees are replaced by costs
associated with a pick-up truck and regular collection and delivery. Smaller builders often do
their own site clean up, and use the garage for temporary storage of separated or mixed wastes.

One Ontario builder who is a civil engineer, has incorporated value-engineering techniques over
the years. Through careful design, he estimates saving in the order of $500 to $600 per house,
with $300 to $400 attributed to materials savings and $200 to reduced disposal cost. This builder
uses many techniques to support his approach. His first priority is accurate ordering (including
keeping inventories of what is left over and adjusting quantities ordered for the next house) and
ordering in stages (so that no wood is used for a floor that was intended for the roof, for
example). Ifmaterials supplied are not used properly, the subcontractor is responsible for
obtaining more supplies. Precise timing of delivery avoids the need to store materials, and
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therefore potential weather damage and theft. (Another builder commented that there was
considerable room for improvement with respect to storage.) This builder spends extra time not
only at the design and ordering stages, but also with the framers — an extra half hour spent with
the foreman to go over the plan avoids mistakes that lead to wasted time, energy and materials.

Another builder held weekly meetings in the off-season with the whole crew, including designers,
supervisors and labourers. Weeks were spent on improving material quantities use alone.

Though labourers “may have slept through” these meetings, they developed more respect for
materials. A manual was created, and though nobody uses it directly, its development and in
particular the discussion process that led to it paid off. This approach may be most appropriate in
situations where the trades and the builder have an ongoing, long-term relationship, so that the
time spent by all is worth the time invested.

Another builder uses a similar philosophy, believing that the key element to minimize waste is pre-
planning. Design technologists are asked to incorporate materials efficiencies into plans.
Subcontractors use computer programs to estimate their material requirements. The framer gets
only enough lumber (“even slightly less™) to compel efficiency. Extra wood is kept in a stock
area, which forces the framer to spend extra time fetching more wood if materials are not used
efficiently. Furthermore, trades are back-charged if excessive amounts of materials are used.
Again, close contact with the workers is felt to be essential to success.

Some builders interviewed are under the impression that nobody is designing for waste
minimization. Others think that everybody has always done it. According to some, there was
more interest in designs that minimize waste a few years ago. This again supports the view that
economic motivation drives waste reduction.

Some builders use trusses all the time, some only once in awhile, and others never. Those who
regularly use them say that to stick frame a house would create “a tonne” ofwaste, and it would
be too complicated to design for a weight-bearing load. Others say that trusses are cost-effective
on some jobs depending on complexity of roof design. The two to three week wait was cited as
one reason for not using them, as was the likelihood that things change during that time. Truss
uplift was also cited as a reason why trusses are avoided.

One builder estimates that he regularly saves approximately $200 in building materials by using
engineered wall and flooring systems. Many builders reduce waste by using pre-fabricated and
engineered products, without even realizing that use ofthese materials has environmental and
economic benefits.

Builders who had conducted an audit for one reason or another reported that the exercise did
thereafter alter normal waste generation and management practices.

One builder worked with his hauler for one year (in 1993) to divert as much waste as possible
from landfill. Excluding drywall (which was disposed of by the drywaller), 51 percent ofthe
waste generated was diverted from landfill and sold. Wood was sold to landscapers for mulch
and compost, to farmers for animal bedding, and to a composite board manufacturer. The sale of
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materials reduced disposal costs by approximately $40 per house. Over the one hundred and five
houses built that year, the company saved $4,160.

One waste management company services subdivisions with a single 6-yard container in front of
each house under construction. The mixed wastes are picked up on a scheduled service. For a
fee of $500 to $1,000 per house, builders are finding this service worthwhile. Although this
system appears to be the most expensive, one builder who uses both this system (J) where it is
available, and system E elsewhere (see Fig. 2), finds that trades are more likely to clean up daily,
that safety ofthe construction site is improved, and that clean sites are appreciated by home
buyers. Despite the apparently high direct cost, this system is preferred by the builder. The
hauler reports that a lot ofwork is required to run this system successfully, which might explain
why it is not more widely available.

Contamination of construction waste bins with domestic waste is a problem wherever waste bins
are found near construction sites. Fencing or locks do not necessarily keep containers from
attracting household garbage. An Ontario waste disposal company commented that usually
people don’t know that such use is inappropriate and believe that the municipality takes this
garbage. Letters to area residents and discussions with them have been found to help
considerably.

Few generalizations can be made about waste management practices since every builder seems to
have his own ways. The amount ofwaste generated does not appear to be related to the size of
the building company or geographic region. Builders either aim for waste minimization or they
don’t, mostly depending on their beliefs and attitudes. Those that have taken steps to minimize
waste have done so either because of concern for the environment, to show others that
construction waste is not responsible for disproportionately large amounts of society’s waste, or
because they believe that it makes good economic sense. Those that have done so primarily for
environmental reasons enjoy economic benefits, and those that have done it for economic reasons
are taking pride in their environmental stewardship.

While size ofbuilding company does not appear to be related to level of interest in waste issues,
large and small builders take advantage of different approaches to minimize waste. Larger
builders are in a better position to invest in their trades’ education because the payoffwill come in
time, since tradespeople occupied on a long-term or full-time basis are highly likely to comply
with the general contractor’s requests. Builders using the same plan more than once can afford to
spend time fine-tuning materials estimates, and to make use of prefabricated or pre-cut
components. Smaller builders, on the other hand, may find it easier to keep in close contact with
trades in a way that enables them to demonstrate waste management techniques, to explain the
intended purpose and impact ofthe new practice, and to provide needed re-inforcement.

With respect to regional differences, one builder felt that in smaller communities, better
communication and fewer employment alternatives led trades to be very receptive to the general
contractors’ requests. Development of markets that payfor scrap may be more likely to develop
in highly populated areas where there is higher total construction activity and therefore higher
volumes of material, and possibly better access to emerging recycling industries. Currently, low
landfill costs and few recycling markets for construction waste mean that this is not a major force
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in populated areas. An exception is drywall which, in some areas is banned from landfill sites,
forcing the recycling of much ofthis material. Whereas one might expect densely populated
regions to landfill less material than remote regions, landfills in more populated regions are
actually competing for volume in order to stay in business. Overall, differences in waste
management practices between different regions in the province are smaller than one might
expect, because ofthe combined effect of low landfilling costs and the lack of economically viable
alternatives to disposal.

Ontario builders seem to emphasize different methods for achieving waste minimization. Some
believe that deterrents (bans) are needed; others believe this approach does not change waste
management practices. Only one builder felt that provincial legislation introduced in 1994 had
any real impact on awareness or the amount of waste generated. Some swear by accurate
materials estimating combined with timely delivery, while others pay little attention to these
issues. Highly visible signs are felt to be essential for informing/reminding participants of waste
management objectives by some, while many builders see little to no value in signage. Almost all
say that good working relationships with subtrades are necessary.

The overriding conclusion, having interviewed twenty two builders, is that there as many ways to

deal with waste as there are builders. The wide variety of systems in place suggest that there may
be considerable opportunity for builders to learn from each other about how to minimize waste.
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4.0 Conclusions From Phase !

Based on the information collected above, several conclusions can be drawn about how the
OHBA can assist home builders to minimize waste. Two, in particular, emerge as highly relevant
to the objectives ofthis study, i.e. facilitating voluntary acceptance ofwaste minimization
practices and enhancing the reach and impact ofthe message.

First, minimizing construction waste generation should be emphasized over separation and recycling.
Reducing waste saves money by lowering both disposal costs and the amount of materials purchased.
The potential to save money through waste reduction is a message capable of attracting attention,
encouraging serious consideration, and permanently changing practices. Reducing materials
consumption also has a truly positive environmental impact.

Secondly, builders’ practices are very diverse, suggesting that there is considerable opportunity to
increase awareness about waste avoidance techniques. Effectively communicating with builders
and their workers is challenging, for many reasons. Builders are numerous and a heterogeneous
group, their building techniques and waste management practices vary widely because most
builders learn on the job, they are loosely-knit as an industry, and the responsibility for waste rests
at many levels from the building designer through to the subcontractors. Effectively reaching this
audience is not simple, and because ofthis, or despite it, effort needs to be put in this direction.
Significantly reducing waste will involve improving awareness of both the general benefits of
waste reduction as well as specific techniques that can reduce waste.

A number of miscellaneous conclusions can also be drawn, which if kept in mind could further
enhance the effectiveness of a strategy to be spearheaded by the OHBA.

1. There are impediments to reducing construction waste among home builders. One ofthe
major ones is that many builders do not recognize that waste reduction can significantly affect
total costs. Moreover, because recycling is often equated with waste minimization, many builders
believe that minimizing waste is costly, time-consuming and inconvenient. Therefore, while some
Ontario builders are saving hundreds of dollars per house through efficient materials management,
many more never really give the matter much consideration.

2. It is not possible to rank the effectiveness of approaches to minimizing construction waste (for
example from good to poor). No single strategy is applicable in all situations. The growing pains
and net impact of any ofthe waste minimization techniques depends on many factors, including
practices already in place and the awareness ofbuilders of alternative methods to address waste.
Ultimately, each builder requires a unique strategy to effectively minimize waste.

3. Builders need a clear picture ofthe benefits of addressing waste, financial or otherwise, in
order to make a decision to tackle waste and to have the commitment to see changes through.

4. Commitment on the part ofthe builder and site superintendent is vital to successful waste
reduction. Because the amount of material used and wasted in almost every aspect of residential
construction is based upon traditional methods rather than carefully considered alternatives,
builders must have a willingness to invest in their own education, as well as the education of their
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designers and subtrades. A strong commitment will also facilitate clear and consistent
communications with personnel.

5. Material-saving construction techniques (e g. value-engineering, accurate materials estimating)
will probably require re-education of many builders, their designers, trades and labourers. The
diffuse nature of responsibility for designing, ordering, handling and using materials at a
construction site is extremely complex, and at every level there is resistance to change. Everyone
with a role to play in waste reduction will need a different type oftraining, and all will require
practice.

6. Manufacturers and suppliers may be willing to alter material sizes and packaging in response to
builders’ requests. A higher demand for unconventionally sized or packaged materials will make
it easier for manufacturers and suppliers to provide these waste-reducing products.

7. Some builders who are using prefabricated and engineered products for reasons not at all to do
with waste minimization are reducing waste without even realizing it. Companies providing these
products might consider promoting their waste-minimizing benefits.

8. Possibly, the magnitude of savings observed in the various projects reviewed here are lower

than they might be for the majority of builders, because builders who have addressed waste have
probably always had high awareness of, and interest in, keeping waste to a minimum.
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5.0 Direction for Phase 2

There are many ways that the OHBA could lead home builders towards reducing waste. Any
strategy should incorporate the following considerations:

< Time. Nothing major is likely to happen overnight. Planning a strategy for the long term is
almost certainly the most effective approach. Whatever strategies are considered must be
committed to a reasonable time frame, and include sufficient follow-up.

< Reduction through design and planning is clearly worthwhile, for several reasons. Among them,
there is evidence that wood waste, the largest single component of the residential waste stream,
can be significantly curtailed. Wood recycling is awkward, expensive, and developing slowly,
while designing for minimum waste creates savings at the purchase and disposal ends. Reduction
is not only the most economically attractive way to minimize waste but the most environmentally
sound.

« Partnerships. No single interest has the finances to carry out a major waste minimization
program, but most can contribute something and can reap rewards. Manufacturers, suppliers,
municipal building officials and others may be willing to participate in ajoint initiative, but such an
approach will require a leader to initiate and coordinate the potential partners and donors.

< Promotion and education are invariably linked. Certainly builders, architects, trades, and others
need information, but as much as they need specific information they need general awareness.
Getting to the target audience is essential and challenging, therefore the medium and the message
must be carefully chosen. Furthermore, effective education is a two-way street, involving not just
top-down but adequate bottom-up communication.

As for potential strategies that can be used by the OHBA, the findings above suggest that the
following potential directions should be considered:

1. Tabulating actual cost/benefit data should convince the building community that efforts to
minimize construction waste will be cost-effective. Illustrating exactly how much planning and
investment is required, how much can be saved, and how long the payback period will be, would
spur builders and others to take action to reduce waste. Getting to this stage might take some
time, although some builders identified so far could provide aspects ofthis information. The
NAHB Research Center was hoping to find a builder to build two houses, an original plan and a
re-designed, value-engineered plan. Actual material and cost savings were to be documented in
this NAHB comparison. Their challenge has been to find a builder willing to try advanced
techniques but who was not already using them. Unfortunately, they ran out of funding and time,
however the approach has merit and should be pursued.

2. Many traditional building practices result in construction waste that could be avoided. It is
therefore important to increase awareness about the existence ofthe alternatives. Providing or
facilitating on-the-job or other training opportunities are worth considering. Providing succinct,
reliable and practical information is critical, therefore specific programs for each audience may be
required. Builders’ education needs to be specific about benefits, and persuading builders to try
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new techniques will be easier if ways of educating others (e g. those involved at the design stage
and on the construction site) are addressed.

3. Because wood usage and waste can be significantly curtailed, improving framing efficiency is
an important opportunity and would be a reasonable focus. This approach could include
promotion of material-saving design and framing techniques, as well as use of alternative materials
such as pre-cut or partially assembled products and steel framing. Furthermore, because many
builders are using engineered products and thus are cutting waste without fully realizing it, this
aspect could be promoted by manufacturers, suppliers or builders. This whole area might require
education of home buyers as well, in order to accelerate the acceptance ofthese techniques.

4. Because many new products and techniques inadvertently reduce waste, there may be an
opportunity to mention those benefits in established housing outreach programs, such as CMHC’s
Builders’ Series Publications. Documents like the Canadian Wood-Frame House Construction.
Building Successful Flooring Systems and Building Envelope Design for Wood Frame Wall
Assemblies could incorporate explicit mention oftechniques that reduce waste. Likewise,
initiatives aimed at minimizing waste could mention other benefits of new technologies and
techniques.

5. Any initiative involving the education of designers should involve the Ontario Association of
Architects and/or the Association of Architectural Technologists of Ontario. Because some
designers believe all house plans are designed to minimize waste, while others observe that
emphasis on waste reduction has declined with declining landfill costs, a better understanding of
the degree to which waste is actually being addressed would be needed at the outset.

6. Training materials already developed to address waste should be used by organizations who
offer training programs to builders, trades and renovators. Waste management education
programs could be delivered through suppliers, trade schools, training centres, and industry
associations, could be incorporated into existing programs, and could be delivered in any number
of formats.

7. Potential partnerships should be identified. Partnership development should address both new
types of partnership, and have regard for existing or past partnerships that either have or have not
achieved their full potential. Scrutinizing what does and doesn’t work, and identifying the
necessary ingredients at the planning stage will improve the likelihood that the necessary
resources and coordination will be present to succeed. For example, it might be desirable to
partner with Environment Canada’s National Network on Sustainable Construction. With some
initial set-up and a minimal amount of ongoing assistance, this has the potential to be a popular
and inexpensive program, and could be a worthwhile service provided jointly by the provincial
and local Home Builders Associations.

8. Builders who have achieved significant reductions in waste generation should be an integral
part of the development or delivery of educational programs to other builders. They have the
most credibility, and can speak from experience on logistics, limitations and real benefits.
Depending on the type of outreach program, these builders could deliver the message to their
peers or be involved in the development of outreach information.
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9. Promoting use of materials with longer expected lifetimes, low embodied energy, or extra high
quality could impact the amount of waste produced during renovation or demolition.
Incorporating into buildings materials that can be “de-constructed” and reused is only indirectly
related to the objectives ofthis study, but should be addressed where there are practical ways of
doing so.
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6.0 Alternative Outreach Strategies

Emerging from the various conclusions of Phase ! (especially the two key findings, i.e. that
minimizing construction waste generation should be emphasized over separation and recycling,
and that there is opportunity to increase awareness among builders of waste avoidance
techniques), and potential directions for Phase 2, we developed five alternative strategies for
implementing a waste minimization strategy to be coordinated by the Ontario Home Builders’
Association. These were:

1. Publish articles in the Ontario Home Builder magazine elaborating on specific
techniques to reduce waste

2. Develop a kit for local home builders’ associations to host waste reduction
awareness events, including contacts for appropriate speakers

3. Develop awareness of availability of products that reduce waste

Partner with municipalities to co-sponsor waste reduction awareness

5. Increase awareness among home buyers ofbuilders’ commitment to waste
reduction, including a public awareness campaign and addressing consumers’
concerns about material-saving techniques and materials.

>

The five potential outreach strategies were presented to fifteen home builders and two
representatives ofhome builders’ associations. They were asked for their views on which
strategies would be most effective. The responses of the ten builders who responded are shown
in Fig. 7.

No consensus was apparent among builders surveyed as to the most effective outreach approach.
This diversity of opinion has been observed throughout this project. Only options 1, 2 and 3 had
no poor rating, but each had an abstention (each from a different builder). Options 4 and 5 have
some neutral to negative scores. There is skepticism regarding option 4, probably having to do
with some builders’ experiences with municipalities as generally uncooperative, //’'municipalities
would cooperate in a pro-active, supportive capacity to assist the industry to reduce waste, option
4 could be very fruitful. Though option 5 has some negative scores, it has about as many positive
responses as the first three options. Due to the lack ofa clear preference for any ofthe options,
the decision about which option to develop could not be based on builder preference. Instead, it
was based on other considerations, in particular the experience ofthe OHBA with respect to the
potential effectiveness of each alternative, and on the availability of resources within the OHBA to
develop, deliver and follow-up on a chosen program. The decision to choose a modest program
that can be assured of sufficient follow-up and that could stimulate and support other initiatives
was considered preferable to a more ambitious program that could not be properly executed.
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Figure 7. Builders' Ratings of Five Alternative Outreach Methods

The following questionnaire was sent to 15 builders who participated in Phase 1 ofthis research project.
They were asked to rate the effectiveness of five alternative methods of reaching builders about the benefits
ofwaste minimization, according to the following scale: very effective (1), effective (2), don't feel strongly
about one way or the other (3), would not likely be effective (4) or definitely not worthwhile (5). Ten
builders responded.

Alternative Rating # Selections
1. In Ontario Home Builder magazine, publish a series of articles. This would % n
both increase awareness ofthe issues and opportunities, and provide information mu
on specific techniques to reduce waste. Include interviews with builders, material 3 I
savings costs, state-of-the-art information from CMHC and architects, etc. g
2. Develop a kit for local builders’ associations for a waste reduction event or 1 1l

meeting. To include contacts for a panel of guests to discuss waste reduction Il
methods and benefits (e.g. truss manufacturers on waste avoidance; steel stud i
manufacturers on waste avoidance; any manufacturer minimizing manufacturing A

waste and passing savings on; local municipality on waste objectives or landfill

changes; innovative builders; innovative haulers on disposal methods; etc.)

3. Develop awareness of availability of products that reduce construction waste !
(e g. fibreglass cut to alternative stud spacing). Work with manufacturers to Il
produce displays, information sheets, or other delivery methods. I

4
5
4. Partner with municipalities to develop strategies and distribute information to Il
builders, possibly at the building permit stage. Municipalities also want to |
minimize waste, and building inspectors will be exposed to alternative i
techniques. Il
5. Increase awareness among home buyers of builders”commitment to waste 1
reduction. Address consumer concerns. Several forms are possible: 5
4
5 Il

a) press release at start ofand throughout 1, 2, 3, or 4 above, i.e. announcing the | Il
commitment on behalf ofthe building community to minimizing waste; Il

3 Il
4
5
b) camera-ready artwork to be made available to builders to include in their own !
promotional material, highlighting the merits of material-saving methods, e g. A-
line framing, 2-stud comers, etc. A I
5
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7.0 Selected Outreach Strategy

Based on the experience and resources ofthe organization, the OHBA chose to develop
alternative number two. It is a grassroots method that makes use of local resources and expertise.
This approach consists primarily ofassisting local home builders’ associations (HBAS) with
delivering a campaign to increase awareness of the benefits ofwaste reduction.

Two documents were produced in order to support the delivery of waste reduction awareness
through HBAs. The first is a “kit” designed specifically to facilitate a panel discussion on the
topic ofwaste minimization. This kit can be modified, for example into events other than
traditional lecture-style talks, and can also be used by related industries and industry associations
such as building material product suppliers and manufacturers who wish to increase exposure of
waste-saving features of their products. The second document provides practical hints, builders’
testimonials and cost-benefit information that can be used as material in presentations or to
promote the campaign, and can also be used directly by home builders.

This approach maximizes the opportunity for local builders to address other builders. Builders
who have tackled waste are scattered throughout the province, tend to be known to other builders
for their initiative, and have the most credibility because they understand the realities of waste
minimization. The approach provides leeway for local interpretation, as locally-based initiatives
give due regard not only to builders but to local HBAs, some ofwhich have addressed the waste
issue to varying degrees. It can be tailored for delivery through trade schools, for on-site
demonstrations or workshops. It also welcomes partners such as building material product
manufacturers, suppliers and industry associations to promote products or services that reduce
waste, and who could contribute organizational, financial or logistical support.

These two documents (“Hosting A Waste Reduction Event: A Kit for Local Home Builders'
Associations” and “Lower Costs Through Waste Reduction: Practical Ideas for Ontario Home
Builders™) are Appendices 2 and 3, respectively.

At the time of publication, the OHBA plans to use these materials in at least three ways. Both
documents will be sent directly to the 34 local HBAs across the province. The document
containing practical ideas will be provided to the wider audience of home builders through various
means, for example it will available to participants at builders’ conferences and will be used as the
basis for one or more articles in The Ontario Home Builder magazine. The OHBA is also
considering sending a letter to buying clubs who represent construction material suppliers, to
make them aware ofthe material. Feedback will be sought from the various users and the
documents will be updated over time.
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8.0 Future Considerations

Waste is not the most exciting topic, so unless an effort is made to market the interesting aspects
ofwaste reduction, the work contained in the outreach documents (Appendices 2 and 3) may
have a tendency to fall flat. A number of considerations can help to maximize the uptake ofthis
material. The suggestions discussed below are intended to benefit both the OHBA and other
organizations who may wish to promote waste reduction.

A first step might be to take the outreach documents and re-fashion them into a glossy, colourful
format. An unusual shape or tear-out format could be inserted into The Ontario Home Builder.
This is not necessary but could help to attract attention. However the documents are printed,
paper with high recycled content should be used.

OHBA’s regular publication The Ontario Home Builder magazine is an obvious place to increase
awareness and expand on the details of waste reduction. Planning for this opportunity can
maximize the impact. For example, dedicating an entire issue to waste reduction almost forces
readers to look at it. This approach can make the topic colourful because several different articles
can re-inforce the message that a variety ofapproaches, experiences, and results are valid. On the
other hand, a series of articles presenting different aspects of waste reduction in consecutive
issues provides much-needed reminders that keep the topic on the mind. In this case, momentum
and anticipation could be built by having each topic relate to the last. Readers might be
stimulated into thinking by recalling what came before and anticipating what might come next.
This “series” approach could help to illuminate the relevance of other segments if one particular
item catches the eye.

Whatever form the products take, they should ideally be promoted before they are released. By
building up expectation, the information is more likely to be recognized once made available, and
this sense of recognition or familiarity can increase comfort with the topic and the anticipation of
solutions. This is recommended because waste is a subject that many people do not readily warm
up to This could involve a simple “Coming Up in Our Next Issue: Profiting by Waste
Reduction” announcement or a briefparagraph or two highlighting what is coming and why it is
important.

Creating opportunities for two-way communication can fine-tune the message by keeping it
relevant and updated. There are several ways of doing this. It is almost mandatory that the final
products contain a tear-out sheet or slip of smaller or coloured paper that invites readers to
provide comments. Ifa series of articles is run, they could end with an open invitation to builders
to tell the OHBA about their experiences addressing waste. A small questionnaire could be put in
the membership renewal package or in The Ontario Home Builder in the form ofa stamped,
addressed tear-out post-card. Important data could be collected that could be used in any number
ofways. For example:

1. Do you use any of the following material-saving techniques?

O O O O O

2-stud comers  A-line framing  16.2” centres 24" centres etc.
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Did you encounter any difficulties introducing these methods?

O Yes, initially. The challenge was: O designer needed time to learn
O changing framers’ habits
O new measuring tools needed
O other (please explain)

O Yes, continuing. (Please explain)
O No. Ifnot, can you provide advice to ease the transition for other builders?

2. Have you modified house design to reduce waste? Ifyes, was this done by:
0O in-house designer O your material supplier 0O other (please specify)

material quantity cost savings
How much less material was purchased?
How much less waste was produced?

3. etc.

The excellent line-up of prospective speakers at the back ofthe kit for HBASs should be a draw,
and attests to the validity of the topic. These are some ofthe most respected builders in the
province, and many other builders, trades, etc. will be interested in hearing them speak, and will
be curious about what they might say about waste reduction. Interviews with them would help to
put a fresh outlook on what might otherwise be considered a stale or marginal topic.

The OHBA should seriously consider contacting related industries or industry associations and
inviting them to participate in events that promote waste avoidance or reduction. For example,
suppliers who review house designs to conserve materials, manufacturers who are using recycled
product or employ reuse or reduction techniques in manufacturing processes, or who manufacture
products that minimize waste production on the job site, might want to promote themselves and
CO-sponsor an awareness-raising event. Although a local HBA might also approach a potential
co-sponsor, the OHBA contacting prospective co-sponsors at the provincial level could have a
much broader impact. Letting related industries and organizations know of OHBA's interest in
construction waste minimization might also encourage companies to put more emphasis on the
waste-reducing features of their product or service. These groups can stimulate a local HBA into
action, bring enthusiasm to the organizing committee, promote the event through alternative
channels, and generally provide needed financial, logistical and organizational support.

The OHBA should consider developing “how to” brochures illustrating efficient framing
techniques for general distribution through building supply centres. Many smaller builders use
these for information.

Developing an in-house capability to, or seeking partners to, conduct on-site demonstrations or an
association talk-circuit might be a long-term approach worth considering. Many ofthe
presentation materials have already been developed. This kind of initiative would be as relevant
to professional development and advanced construction practices as to construction waste
minimization.

47



Bibliography

Canada Mortgage and Housing Corporation

1996  Current Housing Technology Initiatives. Technical Policy and Research

1995  Carlson, Diane, and Williams, Tom for the Regina Home Builders’ Association. New
Construction Industry' Waste Management Plan: A Feasibility Study. Final Report

1994  Kalin Associates Inc. The Residential Construction Waste Management Challenge Follow-
Up Survey and Report

1993a Residential Construction Waste Management Audit Report. An Edmonton Case Study

1993b Construction and the Environment

Canadian Construction Association and the National Round Table on the Environment and Economy
1992 A Report of Waste Management for the Construction Industry

Centre for Studies in Construction
1995 Cost Effective Management of Construction & Demolition Waste and Green Building
Procurement. Conference Proceedings, Nov. 18 1995, Metro Toronto Convention Centre

City of Edmonton Public Works Department, Greater Edmonton Home Builders’ Association, et. al.
1994  Partners in Clean Construction P.1.C.C. Up Waste for a Healthier, Cleaner Community
1996  Partners in Clean Construction. Blueprint for Action for the Residential Construction Industry

Drerup Armstrong Ltd. and the Ottawa-Carleton Home Builders’ Association for the Regional
Municipality of Ottawa Carleton
1995  Pilot Project for Improved Management of Residential Construction Waste

The Energy Technology Access (ETA) Group Inc.
19—  CMHC Waste Challenge Trainer’ Manual

City of Guelph Waste Management Services
1995 A Guide for Institutional, Commercial and Industrial Solid Waste Diversion, Recycling and
Disposal

James Keating Construction Ltd.
1995  Ville Lora’s Friendly Home Waste Audit Summary

London and District Construction Association, London District Heavy Construction Association,
London Home Builders’ Association
1994 Construction Waste Management Handbook

Malin, Nadav. Environmental Building News. Nov./Dec.
1995 What’s New in Construction Waste Management?

Metropolitan Toronto
1991  The Solid Waste Environmental Assessment Plan (SWEAP)

National Association of Home Builders (U.S.) Research Center
1997  Residential Construction Waste Management. A Builder’s Field Guide
1996 Residential Construction Waste Management Demonstration and Evaluation. Task 2 Report

48



1996  Personal Communication, Lund, Eric, August 21

1996  Personal Communication, Yost, Peter, August 21

1995a Waste Assessment Form (unpublished data) Model 2 story 2200 sq. ft., Largo, Maryland
TABCO Somerset “Lexington,” November 30 1994

1995b Waste Assessment Form (unpublished data) Production Standard 2 story-2450 sg. ft., Anne
Arrundel Cty. Winchester Homes Shipley’s Choice, March 28 1995

Office of Federal Environmental Stewardship, Environment Canada
1995  The Environmentally Responsible Construction and Renovation Handbook

Ontario Ministry of Environment and Energy

1995a Proceedings of the Final Meeting of Ontario’s C&D Waste Reduction Strategy Team

1995b A Guide to Environmental Legislation Affecting the Ontario Construction Industry

1994a Construction and Demolition (C&D) Material Processing & Reuse Facility Inventory

1994b A Guide to Waste Audits and Reduction Workplans for Construction and Demolition Projects

1994c¢ A Guide to Source Separation of Recyclable Materials for Industrial, Commercial and
Institutional Sectors and Multi-Unit Residential Buildings

1993  Keeping C&D Out of Landfills. Conserving Resources and Minimizing Waste in the
Construction Industry. A Report by the Ontario Construction and Demolition (C&D) Waste
Reduction Strategy Team

19--  What to Do with Home Renovation Waste. Diverting Renovation Material From Disposal
(Brochure in English, French and Italian)

Ottawa Construction Association and V.K. Mason Construction Ltd. for the Regional Municipality
of Ottawa Carleton
1994  Pilot Project for Management of Construction Waste

Recycling Council of Ontario
1995  Ontario Recycling Markets Directory

Regional Municipality of Waterloo
1996  More than 100 Easy Ways to Cut Costs by Reducing Waste. A Practical Handbook for the
Construction and Demolition Industry

Toronto Home Builders’ Association

1992 Making a Molehill out ofa Mountain II. Technical Report: New Home Pilot Projects

1991 Making a Molehill out ofa Mountain II. REIC Consulting Ltd., Renova Consultants, RIS
Ltd., Sheltair Scientific, Vilnis

1991  Making a Molehill out ofa Mountain Il. Technical Report: Renovation Pilot Projects

1990 Making a Molehill out ofa Mountain.REIC Consulting Ltd., Renova Consultants, RIS Ltd.

19—  Build Green Program: The Green Dream Home and The Build Green Street

Trueman, Ted. Philip Environmental Inc.
1996  Personal Communication. August 23

Vanderwell, Richard J. Innovative Housing Grants Program, Alberta Municipal Affairs
1988  Optimum Value Engineering

Ward, Cathy.  Masters in Environmental Studies, York University
1993  Waste Reduction in Demolition

49



Waste Reduction Institute for Training & Applications Research, LHB Engineers and Architects,

Center for Resourceful Building Technology, Minnesota Office of Environmental Assistance

1995  Resource Efficient Building. Reducing Materials Use, Toxicity and Waste in Design and
Construction

1996 Waste Management Update for Watson-Forsberg Co.

19—  Research Report on Source Reduction Options for Flooring, Painting and Plumbing Trades
(Joel Schurke)

1996 Personal Communication, Joel Schurke, July 10

50



Appendix 1. Project Profiles of Selected Waste

PROFILE A

Objective

Significant
Findings

Management Initiatives

CMHC'S RESIDENTIAL CONSTRUCTION WASTE MANAGEMENT CHALLENGE AND FOLLOW
UP SURVEY - KALIN ASSOCIATES

In 1991, 32 3-hour interactive seminars were given to builders nationwide to:

* raise awareness of the landfill crisis and to provide practical alternatives

» demonstrate the federal government's commitment to the environment

* promote the 3Rs and stimulate the building industry to participate

« transfer design and technical knowledge to the industry

¢ position CMHC as a leader, catalyst and partner in solving environmental issues related
to housing

Two years after the workshops, a follow-up survey was conducted to determine whether
builders were still practicing waste minimization and how it had affected their business
Shortly after the 32 workshops, the following data was gathered from a questionnaire:

* over 60% of workshop participants implemented a Waste Management Action Plan

* 56% altered building designs to make them more efficient

* 78% improved material storage procedures

* 89% improved their material procurement procedures

* 90% found uses for excess materials in other parts ofbuilding projects

* 60% believed that managing construction wastes would increase costs in the short run
 100% believed that managing construction wastes would save money in the long run

* 64% felt there were insufficient recycling businesses to handle their construction wastes

After two years, the follow-up survey found that:

* 73% of those workshop participants who agreed to commit to implementing waste
management practices on a current or upcoming project did so

* 88% of those who undertook recycling activities maintained them

* only 24% found difficulty finding a recycler who would accept reusable material once it
had been separated from non-recoverable waste; 63% did not have difficulty

* 13% had increased cost, 38% had no effect on their bottom line, and 17% saved
money (five respondents specified an amount of savings per house: $20, $25, $75 and
two $100 per house).

* job sites were also reported as safer

* 25% reported incurring significant capital costs, e g. signage

* 71% reported saving money on tipping fees since implementing recycling

* 37% reported incurring significant labour costs (1 to 6 hours). Re: impact on normal
daily procedures, responses ranged from little impact after initial set up, maintenance of
waste bins, to more time needed to clean up but there is less waste

* 17% said recycling added significantly to the time to complete a construction job

* 42% reported having difficulty separating and/or storing waste on the construction site;
46% did not have difficulty

* 88% did not keep track of volumes and/or weights of waste materials

* 92% did not keep track of volumes and/or weights of recycled materials

* 96% did not use forms provided by CMHC for keeping track of material quantities

* the method of training most often used was lecture style briefings and informal verbal
presentation and instruction

* 0% used the CMHC waste management challenge video for training

* 0% used a prepared brochure or written instructions drafted themselves for training

*+ 92% felt their efforts to recycle were worthwhile

* 63% reported their workers felt efforts to recycle were worthwhile



PROFILE B
Objective

Strategies

Education/
Promotion

Partnerships

Design
Innovations

Development of
Recycling
Markets

Other

Economic
Impact

U.S. NATIONAL HOME BUILDERS' ASSOCIATION RESEARCH CENTER (TASK 2 REPORT)

« To develop, demonstrate, and disseminate cost-effective, voluntary alternatives to
residential construction waste disposal

Focussed on reducing materials use at design stage, and jobsite separation of wood and
cardboard because recycling markets in the region were well established and because audits
revealed the high proportion (60 to 80% by weight or volume) of these wastes.

Alternatives to landfilling were explored for:

« land application and composting of ground drywall scrap

» mulching and composting of construction wood waste (includes discussion of issues
relating to glues in manufactured wood products)

« recycling ofvinyl siding scrap

* developed baseline data through before and after waste audits

» developed waste reduction strategies with interdisciplinary teams

« waste reduction "tips" for builders identified and published as builder’s field guide

« the formation ofjobsite recycling committees made up of builders, waste management
companies, local recycling and solid waste officials, and recycling companies was
recommended to enable parties interested in recy cling to work out ideas, collect
information/develop a resource guide, develop emerging opportunities, promote award
program, offer training seminars

+ local HBAs can serve as a central source of local information on construction waste
management, saving builders from redundant individual research efforts

« opportunities for more efficient use of framing materials were identified. Two case
studies in efficient design and estimation resulted in framing material savings of-$1200
and -$600 respectively. Both used CAD-based software: the first involved a premium
software program (Argos BDS) which directly updates materials lists as design changes are
made, the second was a less sophisticated program (DQ-2000)

* not all value-engineering techniques are appropriate for all houses

* 78% of the savings from in-line framing techniques occur in the floor frame

* availability of recycling outlets, diverse waste management services and fee structures
affects success ofjobsite recycling

* larger builders can achieve economies of scale that make recycling efforts worthwhile, but
may take awhile to implement recycling programs; smaller builders can adapt new waste
management systems more quickly and efficiently but might experience difficulty’ handling
smaller quantities of materials cost-effectively.

Regarding recycled-content building materials:

* in order to make use of recycled-content building materials, builders require infor-mation
on cost, product availability' and performance, and require it from a single source

* builders need a single source of information

* reasons why builders do not specify recycled-content building materials include higher
cost, lower availability, lack of proven performance, and little buyer demand

* builders interested in "'green" building materials are more concerned with overall resource
efficiency than with merely a material's recycled content, so the current focus on recycled
content of building materials does not meet the needs of most "'green" builders; therefore,
NAHB developed a database on recycled-contcnt/resource efficient building materials
(REDI 96™) including comprehensive information, to be updated continually

Volume was a primary factor determining waste management costs; efficient packing of
roll-off containers, especially wood and cardboard (approximately 30 minutes per week)
could result in volume reductions as high as 35%

* economic impact ranged from 9% increase to 21% decrease in waste management costs.
(Savings of 60% were cited for a Habitat for Humanity project)

* two case studies in efficient design and estimation resulted in framing material savings of
-$1200 in one case and -$600 in the other. Framing material purchases were reduced by
10-15% and wood waste disposal costs were reduced by 65%



PROFILE C

Objective

Strategies
Education/
Promotion

Partnerships

Development of
Recycling Mkts
Economic
Impact
Significant
Findings

PROFILE E

Objective

Recommendations
for clients

for architects and
designers

for construction
practitioners

Partners in Clean Construction: City of Edmonton, CMHC, Environment
Canada, Greater Edmonton Home Builders' Assoclation, Castlewood,
Challenger Homes, Coventry Homes, Encore Homes, George Wimpey
Canada, The Landbank, Landmark Homes, Parkwood Homes, and Tru West
Homes

To create a blueprint for communities everywhere. Sought viable, proactive strategies.
Began as a waste audit and industry challenge, included partnership building and evolved
into an industry educational forum, pilot test, and evaluation

+ A one-year audit measured how much waste was produced, type, and rate, and
identified problems associated with waste management

* Developed, then introduced to the industry, training materials including video (for
convenience and consistency of delivery for new sub-trades)

* Manual included data on savings achieved, material estimating and developing a waste
program, and individual tip sheets for each subtrade

 Educational forum consisted of breakfast session with all partners: discussion groups
facilitated presentation of tips relevant to individual sub-trades

Tested central depot system: 5 30-yard bins (for dimensional lumber, plywood/oriented
strand board, drywall, cardboard, general waste). Builders were charged a flat $200 fee
per house for depot use, coordinated by the land developer. A part-time depot attendant
assisted to reduce contamination, monitor bin volumes, call for pick up secure the site,
and provide continuing education

Though the project emphasized reduction and reuse, it did source and contact various
companies regarding recycling opportunities

Builders spent $200 per house for us of the depot system: they would have spent ~$300
per house to have the waste landfilled

Dimensional lumber was reduced an average of 43% in the first pilot study (1992); wood
waste was reduced by an additional 20% after further program development according to
a second series of houses audited (1995).

Though the depot system was considered successful, its continued operation requires is
imperative that paying markets exist for recyclable materials.

Education is an effective tool. Incentives and deterrents may also be effective, but
involving people in a cooperative way brings about more viable solutions

WRITAR, LHB Engincers and Architects, Center for Resourceful
Building Technology, Minnesota Office of Environmental Assistance
To provide an overview and discussion aimed at specific audiences based on the
underlying concept of source reduction. In addition to reduction, the project also
addresses use of less toxic materials

Understand the role of the client, communicate goals clearly, extend the useful life of
existing and new buildings, identify and hire experts, avoid toxics, use reused materials,
identify locally produced materials and local suppliers, plan for appropriate material
storage, meet with building officials

Build smaller, use less material, consider framing alternatives, use less toxic materials,
use standard sizes

Accurately estimate materials, use high grade materials, use pre-cut and pre-fabricated
components, salvage, prevent damage through proper storage, communicate with
subcontractors to reduce toxic materials use, use scraps, use advanced framing
techniques, use strong materials and exploit their structural advantages



for plan reviewers,
permitters and
inspectors

for product
suppliers

PROFILE F
Objective

Results

Education/
Promotion

PROFILE K
Objective

Strategies
Education/
Promotion

Partnerships

Design Innovations

Development of
Recycling Mkts

Economic Impact

Serve as consumer advocates, understand motivation for resource efficient construction,
offer to be involved early in the design process, become familiar with resource efficient
building methods and materials, and discuss these with colleagues, gamer political
support for building officers to encourage resource efficient building

Offer new products, inform customers, sponsor displays or training seminars, help with
accurate materials estimating, reuse packaging materials, ask suppliers to take back
packaging (“U turn packaging”), offer just-in-time material deliveries

Province of Ontario

To achieve, for the construction and demolition sectors, the province’s waste
reduction target of decreasing the amount of waste by at least 50% by the year 2000
compared to 1987 levels

Studies and committee work by the Ontario’s C&D Waste Reduction Strategy Team
found that information was lacking for how design affects waste production,
availability of products, existing techniques and diversion opportunities, and recycling
activities

Guides, reports and a facility inventory were produced, including:

» Keeping C&D Materials Out of Landfills. Conserving Resources and Minimizing
Waste in the Construction Industry

¢ A Guide to Waste Audits and Reduction Workplans for Construction and
Demolition Projects

* A Guide to Source Separation of Recyclable Materials for Industrial, Commercial
and Institutional Sectors and Multi-Unit Residential Buildings

* Construction and Demolition Material Processing & Reuse Facility Inventory

* Proceedings of the Final Meeting of Ontario’s C&D Waste Reduction Strategy Team
* A Guide to Environmental Legislation Affecting the Ontario Construction Industry

UMA ENGINEERING LTD. FOR REGINA HOME BUILDERS' ASSOCIATION

To advise the RHBA of the potential benefits of safe, environmentally appropriate
waste management practices

direct benefits: reduce waste produced, reduce cost of purchased materials, reduce
haulage and tipping fees for wastes, generate revenue by selling used construction
goods and materials

indirect benefits: learn more efficient construction practices, create goodwill by
demonstrating corporate sensitivity to the environment

Downplayed due to diverse mix of RHBA companies, through informal educational
opportunities such as newsletters, specific mailings and/or workshops were
acknowledged

Recognized but did not develop the idea of an on-site waste management program with
bins and separation areas

Recognized benefits of

+ designing projects to minimize, within building codes, the amount of materials used
« using standard, modular building units which are either pre-cut or partially
assembled prior to delivery at the construction site

« using more durable building materials, which may initially be more costly

+ reducing packaging waste through bulk purchasing

A 2-page Regina Recyclable Materials Markets brochure was developed

Through a RHBA survey conducted in 1994, wastes types, quantities and disposal costs
were estimated (see Fig. 4). Total cost for waste disposal was estimated at $311 per
single familv residence ($20 per 100 ft-)
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The Ontario Home Builders' Association believes that waste reduction is an important objective in the
house buildng process.

In our research, we came to two conclusions. First, reduction is by far the most economical of the 3Rs.
This is demonstrated through examples of builders who have increased profits through integrated waste
reduction techniques. Second, builders waste quantities and management techniques vary widely.
Therefore, builders can learn a lot from each other about practical ways to minimize waste.

This project was partially funded by Canada Mortgage and Housing Corporation (CMHC) but the views expressed
are the personal views of the authors and CMHC accepts no responsibility for them.
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Focus on Waste

Purpose of this Kit

Because the Ontario Home Builders' Association serves builders large
and small, in major cities and smaller communities, we recognized that
a homegrown, grassroots approach was needed in order to help builders
make progress towards waste reduction. We felt that the best way to
demonstrate and encourage waste minimization was to provide each
local association with a guide for organizing an event to raise
awareness of waste reduction techniques.

As a result, we developed two documents. This Kit is designed to assist
local home builders’ associations with holding an event that focuses on
waste reduction. By hosting such an event, you can help to increase
awareness of the benefits of being waste-wise. Some builders have
addressed waste pro-actively, and are enjoying economic and other
benefits; we want you to help spread the word about how waste
reduction can reduce costs, and make better known specific techniques
that can help builders effectively reduce waste.

A second Kit, called “Lower Costs Through Waste Reduction: Practical
Ideas for Ontario Home Builders” contains facts, tips and builders’
experiences with waste reduction. It can be used to understand the
benefits of waste reduction, for promoting your event, and for preparing
presentations.

Reduction

Didyou Know?

Waste disposal costs
represent about 5% of the
average profit on a home.
That's not counting the
purchase cost of all those
unnecessary materials!



Focus on Waste Reduction

10 Reasons to Reduce Waste

Reduction is by far the best way to cut waste and its costs. Here’s
why:

Cost - Reducing waste saves money by lowering both disposal costs
and materials purchased. Disposal costs average 5% of the profit ofa
home, but vary considerably'. Material-saving framing techniques can
reduce material costs by $1,000 or more per home.l

Efficiency - Efficient use of materials reduces time spent handling
waste and the number of trips the disposal company makes to the site.

Safety - Tidy job sites are safer job sites. A site that produces less
waste is easier to keep clean and clear of debris.

Productivity - Better quality work tends to occur on a clean site. Less
time is spent moving materials around and walking around obstacles. It
also takes less time to build a house designed to use materials
efficiently.

Conservation - Wasting good material just doesn’t make sense —
using only what we need and keeping usable resources out of landfill
does. Often people do care about the environment, but do not know
about reliable alternative techniques that curb waste.

New Products - New products or techniques that cut waste are
continuously being developed. While many ofthese, such as trusses or
re-usable forms, are not specifically designed to reduce waste, they can
significantly reduce waste in addition to their principal function.

Professional Development - Material-saving techniques that save
money while reducing waste are less well known than they could be.
Many construction practices are learned on the job and done one way
because of tradition — they’ve always been done that way — without
the benefit of advanced products and techniques, and under false
perceptions of what building codes require.

Preparedness - If home builders as an industiy voluntarily take steps
to reduce waste, governments will be less likely to impose legislated
targets. As landfills fill up, municipalities are putting bans on certain
construction wastes, so it makes sense to understand and explore
alternatives to disposal before additional impediments/regulations are
imposed.

Distinction - By actively diverting waste from landfill, home builders
and renovators can become distinguished leaders in the community.

Marketing - Many builders, home buyers, and communities favour
environmentally responsible practices. Distinction in the marketplace
can lead to positive press and a competitive edge that enhances
customer relations and improves home sales.

What About the 3Rs?

This kit focuses on
reduction as opposed to
reuse or recycling, for many
reasons.

Not generating waste in the
first place saves money not
just at the disposal stage but
also at the materials
purchase stage. It also
reduces natural resource
depletion and lessens stress
on the landfills, which saves
us all money in the long run.

Where it is not possible to
reduce waste, consideration
should next be given to
reuse. Many reuse
techniques are already
being practised, from using
cutoffs from framing lumber
for bridging to using excess
insulation for soundproofing.

Recycling construction
waste on the job site is time
consuming and expensive
compared to reduction.
Wastes like wood and
drywall don't have as high a
value as commonly recycled
materials like metals.
Furthermore, recycling
markets can be distant
(adding to cost) and volatile
(subject to fluctuating prices
and uncertain supply and
demand). This is not to say
that you should avoid
recycling, but consider it a
last resort, after
implementing reduction and
reuse strategies.

So, when you think about
the 3Rs, think of avoiding
waste altogether. Think
1. REDUCE
2. REDUCE

3. Reduce



Focus on Waste Reduction

How to Use this Kit

This Kit contains materials to assist you with planning, promoting and
running a local waste awareness event. These materials include:

e aguide for planning your event, including suggestions for how to
identify speakers and sponsors, and a list of tasks that need to be
accomplished

e aguide for promoting your event, including a sample brochure,
press release, public service announcement (PSA) and tips for
dealing with the media

e aguide for running your event, including tips on how to moderate
a lively discussion

Feel free to adapt the information to suit your needs. Abbreviate or
expand on it, or pick what suits your situation. Whether you decide to
bring the topic of waste to your regular meeting, host a luncheon
seminar, on-site demonstration or a half-day workshop in the off-
season, this Kit will help you make sure that you have covered all the
bases needed to make your event a success.

Ifa meeting format won’t work for you, the information in this Kit can
be re-worked to raise awareness through your association newsletter, a
special mailing to your association members or a display. You decide on
the format that best suits your building community.

Dispose ofthe
Misconceptions

There are many misconceptions
about the cost and convenience
of waste reduction (see the
companion document “Lower
Costs Through Waste
Reduction: Practical Ideas for
Ontario Home Builders”).

Because home builders
generally learn on the job, many
of the waste reduction
techniques outlined here that
are new to some will be old hat
to others. R2000 and
EnviroHome builders, in
particular, can teach other
builders about proven and cost-
effective waste management
strategies.

You might find it worthwhile to
survey your builders, to
determine which techniques
they already use. There may be
more knowledge in your
community than you realize,
and sharing this information
serves everyone. Two-way
communication is usually well-
received in any organization.



Hosting a Waste Reduction Event

Event Planning Overview

A waste reduction event has two primary objectives. First, you want to
focus some attention on waste — get builders and others thinking and
talking about alternatives to typical waste generation practices. Second,
you want to educate the members about specific techniques that will
inspire them to begin their own waste minimization efforts.

To achieve both objectives, you will need to plan your event carefully.
To help you, we have developed this Kit, which includes many tips for
planning the event, promoting the event and running the session.

5 Steps to Organizing Your Event

Organization is the key to the success of an event. The following check-
list will get you started. Most items are expanded upon later in this Kit.

Step 1 - Organize yourselves: Identify one individual or a small team
to:

e decide who, where, when, etc.
 make contacts
e organize publicity

e prepare a draft budget

Step 2 - Develop a program: Contact potential participants (speakers
and sponsors) and:

e determine speakers’ interest in presenting an informative talk
e determine availability on prospective dates
e determine whether sponsors would consider covering certain costs

Step 3 - Logistical planning: Success is in the details. Don’t forget to:

e book a room and audiovisual equipment, if required
e order refreshments/snacks

< finalize budget, considering honorariums and travel expenses
Step 4 - Finalize the details: Its always wise to double-check, so:

< verify date, time and location; ensure that space is adequate

e confirm speakers, including the host or moderator, by telephone or
fax-back; confirm audio-visual requirements

e draft short introductions/biographies for each speaker

e confirm refreshments, door prizes (ifapplicable)

Step 5 - Publicize the event: Identify the best avenues for reaching
your audience. Know how much you can afford to spend.

Tips!

e Consider adding a local
building product
supplier onto the team
early on. An interested
supplier can provide
important resources
such as energy, time,
money, and contacts.

e Consider asking area
businesses to sponsor
the refreshments.

e Remember to ask if the
speaker expects an
honorarium or
reimbursement for
travel expenses, and
include these amounts
in your budget.

e Ifthe venue that you are
considering is
unfamiliar to you, be
sure to visit it first, to
make sure that the
space is suitable for
your needs.

e Keep audio-visual
requirements, time of
day, curtains and
lighting in mind.

N# Free Lunch

Hosting a free lunch for
trades or on-site demonstra-
tion is a good way to
increase awareness and
open up dialogue. They can
serve as a reality check
when new techniques are
under consideration, and an
integral part of training when
the time comes.



Hosting a Waste Reduction Event

Choose a Topic or Theme

There are many subjects that come under the heading of “Construction
Waste Reduction.” You should decide on an overall theme for your
event, so that your program holds together conceptually. This will also
help you identify potential speakers and sponsors.

For example, do you want to cover all construction waste, or do you
want to focus on wood? Perhaps your audience is interested in
designing and planning buildings to minimize waste generation and
maximize materials efficiency, or in learning about new products and
materials.

Choose a Format

First of all, you need to decide on the format of the event you will be
hosting. Possibilities include:

e one or more speakers
e apanel discussion or workshop
e ademonstration project or tour

o a contest

You also have to decide when to hold your meeting and how long it
should be. Some possibilities include:

e abreakfast or luncheon meeting (typically limited to 1.5 to 2.5
hours)

e adinner/evening meeting (2 or 3 hours)
e a half-day workshop
e an on-site demonstration

When deciding on the type and timing ofyour event, consider the needs
ofyour intended audience. How much time can they afford to devote to
the topic? When is their busiest time of the day or year? Are they a
hands-on crowd, or would they prefer to sit back and listen?

One sample program is shown in the sidebar.

Set a Budget

Do you need money for room rentals, audio-visual expenses,
honorariums, refreshments or publicity? Can you get one or more
businesses to sponsor the event? Will you charge an attendance fee to
help recover costs? Set a budget early on and determine who will fund a
shortfall ifit occurs, or what will happen to surplus funds ifyou
actually make money.

Event Planning Overview

A Model Programfor a
Waste Reduction Event

1. The HBA President wel-

comes the group, thanks the
sponsors of the event, and
introduces the moderator.

The moderator, a building
supplier, outlines the eve-
ning's program and
introduces the panel.

A three-member panel takes
the floor, each speaking for
10 minutes:

e Atruss distributor
discusses how
engineered wood
products save materials
and labour while
reducing waste

e A re-usable forms
distributor discusses the
advantages of his/her
product

e A waste hauler
discusses emerging
markets for construction
wastes

The moderator asks the
audience to hold questions,
and introduces the main
speaker, a visiting home
builder who has converted to
material-saving framing
techniques. He describes
how he educated and
persuaded his
subcontractors to alter their
methods, and outlines
material and cost savings
achieved.

The floor is opened for
discussion.

Informal discussion and
refreshments follow.



Hosting a Waste Reduction Event

Speakers and Sponsors

The success ofyour event depends largely on the credibility and
message of your speakers and sponsors, so you should carefully select
them. Itis a good idea to include at least one speaker who is not a
salesperson, but rather an expert in his or her field. A builder or
renovator who has investigated and applied a particular waste reduction
technique is a good example of someone with credibility and relevant
experience.

Candidates could include builders, suppliers, manufacturers, waste
haulers, software designers, municipal officials, professional educators
and others, as discussed below.

Builders

Builders have experienced the realities of coordinating all of the people
who need to work as a team in order to achieve really significant waste
reduction. Some topics that a builder could speak on include:

e how they convinced trades to change their methods
e innovative framing techniques and training tips
e how to educate home buyers about the merits of efficient framing

« how to get suppliers to reduce packaging waste

Builders active in your local Home Builder’s Association can identify
builders who have gone out of their way to experiment with waste
reduction. In particular, R2000 builders and building evaluators may be
able to suggest suitable speakers who excel in waste reduction.

A list of builders from around the province who are willing to address
other builders on the topic of waste reduction is included in the
Resources section of this Kit (page 16).

Suppliers

Suppliers can help you identify manufacturers who have addressed their
waste production in the manufacturing process or developed products
that reduce waste on the construction site.

Many suppliers actively assist builders with minimizing materials use,
either with the aid of design software or by hand. This kind of
experience can be illuminating. Suppliers who go the extra mile and are
noted for their creativity in suggesting modifications to building plans
that improve materials efficiency would make very interesting speakers.
They will appreciate an opportunity to be in the spotlight and might co-
sponsor an event that has the potential to draw attention and new
customers.

Tips on Approaching
Potential Speakers and
Sponsors

To help entice a potential
speaker or sponsor to
participate, you need to
explain what is in it for them.
This type of event has
actually increased the
market share for
participating suppliers and
manufacturers, particularly if
builders see that a speaker
or sponsor has a genuine
interest in service.
Individuals demonstrating
expertise and initiative
attract loyalty and new
customers.

When asking salespeople or
distributors to speak at your
event, make sure they
understand that their
involvement is not meant to
be a product endorsement
or commercial. Ask them to
focus on providing
information on how waste
can be avoided or reduced
from a generic perspective,
with only minor emphasis on
their specific product line.



Hosting a Waste Reduction Event
Speakers and Sponsors

Manufacturers

Product manufacturers (e.g. trusses, pre-fabricated walls, steel studs, re-
usable forms) could make interesting speakers, particularly when the
process or product that they are speaking about results net cost savings.
In addition to manufacturers of products that reduce the amount of
construction waste generated on the job site, consider manufacturers
who make use of recycled materials, or who recycle construction wastes
into other products. Manufacturers could talk about:

e how their products reduce construction site waste
e how their manufacturing process minimizes waste
e how their product incorporates recycled materials

e how they minimize packaging waste, or accept returned packaging

Waste Haulers and Recycling
Agencies

Haulers and recyclers can speak on their successes finding markets for
construction wastes. Waste management companies are proud of their
achievements in finding high-value end uses for materials. They are
always seeking out new end users who will pay top dollar and who are
the most environmentally friendly. For example, they will typically
prefer to sell scrap wood to a medium-density fibre board manufacturer,
instead of to a landfill site for use as daily cover.

Software Designers

Software designers might be interested in promoting the ability of their
design software to economize materials use, or to precisely estimate
materials needs. Consider matching such a speaker with a local builder
who can relate his positive experiences in using the software.

Municipalities

Municipalities might be very interested in discussing the reduction of
construction waste, especially if the local landfill is nearing capacity.
They could address builders on waste minimization objectives or on
new bans being instituted or under consideration. They may even be
willing to partner with you to co-sponsor a residential waste challenge,
contest, demonstration project or an event that increases awareness or
recognizes leadership. Incentives could be explored. Your municipality
may be a useful ally in disseminating information, because they
communicate with each and every builder. Some building inspectors
may have useful building tips; others have yet to hear about advanced
techniques, so consider inviting them to the meeting as participants if
not as speakers.

Other potential speakers
include trade school
instructors or other
professionals involved in
promoting advanced
framing techniques,
renovators practicing de-
construction, etc.

Build Green

Many builders are
wondering what became
of the Build Green
program.

Build Green is being re-
vitalized. The Greater
Toronto Home Builders'
Association is stepping
aside, and co-founder
Ortech International is
teaming up with
TerraChoice (the people
behind the EcoLogo) to
renew the program. The
new Build Green will go
beyond just promoting
recycled building
products, to a much
wider mandate relating
to all aspects of green
construction, and
including consideration
of all phases of the
building life cycle (siting,
design, construction,
operations,
maintenance, retrofit and
demolition).

The new Build Green is
interested in air time, to
inform the industry of its
renewal and expansion.
To contact a speaker,
see page 16.



Hosting a Waste Reduction Event
Speakers and Sponsors

Speaker Confirmation is Critical!

Consider using a Fax-back form like the sample below, to verify the
terms agreed to by your speakers.* 1

Speaker Confirmation Form - Please Fax Back ASAP
Although you
Thank you for agreeing to speak at our XHBA meeting on March could do this by

29, 1999 at 7:00 p.m., at the Bay Hall, 12 Dawson Rd, Timbuktu. phone, the Fax
Back format gives

. . . . both you and the
With this fax, we would like you to confirm your acceptance of our speaker a physical

invitation to speak, your audio-visual equipment needs, the topic of reminder of your
your talk, and the accuracy of the briefbiography, below. agreement.

Please limit your presentation to 10 minutes. This is an information
session. We want to know how your service reduces construction
waste. Although you represent a particular company, we ask that

you step back and talk about how your process reduces construction”

. . . . You can give your
waste in generic terms. We are more interested in your personal

speaker specific

knowledge and expertise than in your specific brand. instructions right
in the Fax Back
1. Do you need any audio/visual equipment? form. He or she

can then referto
these instructions
in preparation for
the presentation.

O slide projector O overhead projector O VCR/television
O other (specify)

2. We will introduce you with the short description below.
Please check that it is accurate.

Amal Bashir is the owner of Bashir Lumber Supply on Queen
Street. Amal specializes in reviewing plans withaneyeto S

improving the accuracy of materials ordering and minimizing If you are not
off-cuts. He’ll tell us how much wood his customers have absolutely certain
saved per home, on average, since acquiring ACME estimating your speaker
software in 1995, and how overall customer satisfaction has knows how to find

the location, be

been steadily improving since then.
y1mp g sure to send a

. . . . good map.
3. Please fax back this page with your signature, which
confirms that you received this fax and will be speaking. Consider also
whether a
speaker needs
signature date accomodation,
and ensure that
. . the details are
Ifyou have any questions, please do not hesitate to contact me at resolved well in
(123) 456-7890. Otherwise, see you there! advance.

Many thanks for your participation.

~ntph £merson. Organizing Committee
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Promoting the Event

Encouraging Attendance

“If you build it, they will come."" While this may have held true in

the movie Field ofDreams, don’t assume that people will automatically
attend your event just because you are hosting one. To make your event

successful, you will have to promote it.

Of course, people need to know that your event is happening, and be
clear on basics such as time and location. More importantly, however,
they need to be enticed into attending by some intriguing fact or figure.

You need to spark an interest in your target audience by highlighting
the benefits of waste reduction. For example, you can point out that
good waste management goes way beyond reducing tipping fees — that
waste-wise building can save money on the amount of materials
purchased, increase site safety, improve marketability, etc. The
companion document “Lower Costs Through Waste Reduction:
Practical Ideas for Ontario Home Builders” contains many examples of
savings and improvements that builders have achieved through waste
reduction. You may want to draw upon this information to add some
specifics to your promotional material.

This section of the Kit includes materials to help you promote your
event, including samples and numerous tips. Please adapt them freely to
fit your own situation. Samples of the following are included:

e program brochure and poster

e public service announcement (PSA)
e  press release

e advertisement

Tips for Dealing with the Media

e Be prepared and be available for follow-up.

* Know what you want to say and how you want to say it before you
talk to a reporter.

e Listen carefully to questions and answer them fully but concisely.
Learn to respond in 30 second clips — about 3 sentences. Both
print and broadcast media prefer quotes of that length.

« Do not provide erroneous or questionable information. Ifyou don’t
know the answer to a question, offer to get back with the
information.

e There is no such thing as “off the record.” Do not offer any
information that you would not want to see in print.

kS

Be sure to call back
immediately, because a
reporter's attention is
hard to win and easy to
lose.



Hosting a Waste Reduction Event

Promoting the Event

Promotion and Media Plan Checklist

Don’t rely on a single method of promotion. We suggest that you try as
many of the following as practical.

e  Customize the sample brochure and poster. Also, identify other
organizations who might include the brochure or its contents in
their regular mailings, and provide copies or an original as needed.

e Prepare a notice for the Home Builders’ Association newsletter.
Do this early, and try to run it in two consecutive issues. You may
be able to reinforce the invitation and develop interest in your event
by including a short editorial, article or quotation in the newsletter,
perhaps using the information in the companion Kit.

e Encourage trades and site supenisors to attend. Depending on
the topic, attempt to take the message straight to those affected.
Contact trade associations directly, or, ifyou rely on builders to
pass on the invitation, stress the importance of having site workers
attend, and suggest incentives. Consider distributing free passes.

e Send brochures and posters to your municipality for display and
distribution. The Building Department or the Waste Management

Office may be able to help you with distribution. Public service
announcements and press
releases are free and far-

e Send brochures and posters to local building supply dealers for reaching ways of getting

display and distribution. Call ahead and request a good location, publicity. They:

such as the order desk. You may want to provide a display stand or

flier holder to make your material visible and accessible. « inform the industry at
large that the event is

 Prepare a public senice announcement (PSA) and send it to happening

local media, including radio and television stations and area «  highlight the

newspapers. Don’t forget about other potential audiences or community service

newsletters, such as the Chamber of Commerce, local college or provided by the host

trade school, etc. association

e inform the general
public and prospective
home buyers that

e Prepare a press release and send it to newspapers and other
media. Call first to identify the appropriate contact person. After

you send the release, call the contact person again to ensure that home builders are
she received the information and to answer any questions. environmentally
conscious

e Advertise your door-prizes and refreshments. By making the
availability of such enticements known through your promotional
material, you may attract the “unconverted” to the event.

e get people thinking
and talking about how
waste affects

) o operations and net
e Geton the Net. Some local Home Builders' Associations have revenues

Web sites where information can be posted. Alternatively, or you
might post information on a municipal or other Web page.

10
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Promoting the Event

Sample Flyer and Poster

Printing up special brochures and posters can be expensive. Unless you
have a generous budget, you may want to stay with a simple design that
can be easily reproduced. The following sample could do double duty as
either a brochure/flyer or a poster.

Iette rhead The Timbuktu Home Builders’ Association

invites you to

a presentation and discussion on

Overcoming Waste:

Reduce Materials Used with Advanced Framing

on Thursday, March 29, 1999, 7-9 p.m.

at the Bay Hall, 12 Dawson Road, Timbuktu

This XHBA event is a special presentation in our series on reducing construction waste through innovative
techniques. Speakers include:

1. Rob Roberts, Maximilian Construction Inc.
2. Owen Cram, Arlow Building Supply Centre

3. Begon Harper, Empirical College

Pizza will be provided courtesy of Trust Trusses

This event is $10for non-members. Framers get infree! All welcome.

1



Hosting a Waste Reduction Event

Promoting the Event

Sample Advertisement

Formal advertising can be expensive, so consider whether a newspaper

advertisement is an effective way of reaching your target audience.
Nevertheless, advertising in the local papers will boost your Association
profile and stimulate awareness about how home builders are

contributing to the community. One way of making advertising more
cost effective is to do ajoint promotional piece with area suppliers, as in

the example below.

The Guelph Mercury, Saturday, December 21,1996 11
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a Information Centre: 837-2571
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lotRealEstate
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N red: (31%) 117-4*40
fu ()1»)U74710
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“building a better way"
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on Quality & Service
Visit our Showroom

W About New Homes!
From: FFF

Guelph & District
Home
Builders.

Association

ENVIRONMENTALLY IN THE PINK

Whether you know it or not, by using
FIBERGLAS PINK, your builder is
doing his part in preserving the
environment. By insulating, he is
reducing your home's energy costs,

in turn, cutting the consumption of
fossil fuels. The burhln%of hese fuels is
amajor contributor to the greenhouse
effect, which we are all familiar with.

Owens Coming is doingltheil_' part. By
electing environmentally-friendly raw
materials, to reducing waste through
reuse and recycling, they are producing
products in amanner that is better for
ourworld.

36% recyycled glass
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eirpr ws! Envimnment
Canada has
forachi
in mam
across Canada.
The EcoLogo willsoon appear on Owens
Coming products such as Fiberglas
Pink, Glasclad exterior sheathing.
Drainclad foundation drainage board.
So each time you see Pink being used in
your new home rest assured that some
green is being saved.
THANK-YOU TO OWENS CORNING
FOR PROVIDING THE ABOVE
ARTICLE.

Canada Brick
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Rick Kinsella

Sales Representative

Voice Mail: (416) 760-5292
2121 Britannia Road West. P.O. Bo* 668,
Streetsville, Ontario L5M 2C3
(905) 819-2929/1-800-268-5852
Fax: (905) 542-0241 Rat: (519) 763-4060

The GDHBA will provide a series of
weekly articles pertaining to New
Homes issues, to be published every
Saturday in this section for the benefit
ofyou, the consumer.

Please send your questions
related to New Homes to the
address below. One of our
QDHBA Professionals will
gladly respond.

Wrria ua, at.' L

The Guelpfw & District
Home Builders’ Association
423 Woolwich Street

Suite 202

Guelph, ON

N1H3X3
Phone/Fax: 836-8560
Whenyoudecideon a builder,

ook for the GDHBA logo.
mitsasign ofquality.

Beaver
Lurrtber

FRANCHISED DEALERJ.L. Belisle
Building Materials Ltd.

389 Speedvale Ave. West
Guelph, Ontario N1H 1C7
Telephone: (519) 822-8230
Fax:(519)822-5363
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Promoting the Event

Placing a Public Service
Announcement (PSA)

A PSA is a short announcement ofan event. It is intended for
community calendars in newspapers, radio or community television.

Prepare a two or three sentence summary of the date, time and location
ofyour event, along with a brief statement of the purpose of the event,
who should come, and why people might be interested.

It is wise to call ahead to identify the person to whom you should send
the PSA. Be sure to get the correct spelling of the individual’s name.
Follow up two or three days later to ensure that your announcement was
received, and to answer any questions.

Placing a Press Release

A Press Release is a longer version of the PSA. Its purpose is to interest
the press in doing an article on the event. Often, the PSA will attract
reporters to the event.

The newspaper may choose to use the press release as is, or it may call
for an interview for more in-depth coverage. A sample press release is
provided on the next page.

Follow the same instructions for placing a PSA, above. If, when you
follow up your press release, you find that the contact person is not
interested, ask if someone else in a different department at that
publication might be interested. Ifyour contact person provides you
with a new name, make sure that you re-send the release to the new
contact, instead of depending on someone else to pass it along.

Invite the Press

Invite reporters as you would any other prospective guest. It’s another
reminder that could generate a pre-event article, and ifthey attend,
could lead to coverage about what took place at the event.

Please send clippings ofstones that appear aboutyour event to the
OHBA. We invite your comments and suggestions, and want to know
the results ofyour initiatives. Help us build on your experience, so
that we can deliver the most accurate and useful information possible.

13

Sample PSA

The Timbuktu Home Builders'
Association, together with
Bashir Lumber Supply, is
holding a waste reduction
evening at 7:00 p.m. at the
Bay Hall at 12 Dawson Road
on March 29. The event will
present both new and tried-
and-true methods of cutting
waste and reducing costs in
residential home construction.
For more information, contact
the XHBA at 456-7890.
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Promoting the Event

Sample Press Release

Timbuktu Home Builders’ Association
123 Road Avenue
Timbuktu. ON AIB 2C3

Home Builders to Focus on Waste:
Addressing Housing Costs through Waste Reduction

FOR IMMEDIATE RELEASE
Wednesday, January 15, 1999

To: Ms. E. Ditor
Tribune Herald
456 West Street East
Timbuktu, ON A1B4D5

The Timbuktu Home Builders’ Association is holding a waste
reduction evening on March 29 at 7:00 p.m. at the Bay Hall, 12
Dawson Road. The event will present new as well as tried and true
methods to cut waste and costs in residential construction.

Panel speakers include Amal Bashir on how trusses can cut wood
waste, Max Welch on recycling construction wastes, and Fred
Cantor on the cost-benefit of truss versus stick-frame construction.
The keynote address will be given by John Larou, who will tell us
how he managed to significantly reduce waste at Paramount
Construction. He will tell us about problems that he ran into, how
to avoid them, and tips for seeing quick results.

The Association recognizes that, while the home building industry
generates less waste today than years ago, there is always room for
improvement. We want to bring state-of-the-art products and
techniques to home builders and new home buyers. Frank Weckon.
President of the XHBA, said that “It is important for home buyers

to see that the builders are doing their part to be environmentally- .

responsible corporate citizens. Reducing waste also keeps housing
costs down, because less waste means fewer materials are
purchased in the first place and less material needs disposal.”

All are welcome. Fee for non-XHBA members is $10.

Contact: Frank Weckon, President XHBA
tel. (123)456-7890
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Remember: it's wise to contact
the print media / community TV
station / radio station BEFORE
sending the news release to find
out the name of the appropriate
individual and to let him/her know
it's coming, and AFTER to ensure
it was received and to answer any
questions.

»e

Try to find a catchy
title.

Be sure to contact the
right person, and spell
his/her name correctly.

Remember to specify
all of the details: time,
date, location.

Highlight the material
to be covered and the
benefits of attending.

Include a quotation if
possible.

Identify a contact
person so the media
can follow up.



Hosting a Waste Reduction Event
Running the Event

Finally, the day of your event will come, and there are numerous details
to be attended to. This section of the Kit will help ensure that you have
everything that you need to run a smooth meeting.

Readiness Checklist

e Arrive well in advance of the meeting to supervise setup.
e Make sure enough tables and chairs are available.

e Double-check audio-visual equipment, especially the microphone,
slide projector and overhead projector. Set up a flip-chart and
markers close to podium, ifusing.

e Make sure that you know where the lighting controls are.
e Set up a registration desk, if appropriate.

e Locate refreshments in a convenient spot out of the way of main
traffic areas. Put a pitcher of water and glasses within easy reach
the speakers.

e Put up directional signs, ifappropriate.

e  Ensure the moderator understands his/her role, i.e. to introduce
speakers, keep them on schedule, handle the flow of questions and
discussion.

e  Get ready to greet attendees.

Meeting Agenda

e Welcome and thank everyone for coming.

e Open with a general statement about the benefits of waste
minimization, and what people can expect out of the evening. For
example, that reducing material purchase costs + less time spent
cleaning up + less waste = lower tipping fees, cleaner sites and
better business.

e Acknowledge supporters and sponsors, especially those who
provided financial support to help pay for the room, refreshments,
honorariums, advertising, etc.

e Outline the evening program (e g. “There will be 3 ten-minute
information sessions followed by our main speaker”). Describe any
logistics related to breaks, question and answer periods, etc.

e Ensure that the moderator and speakers are properly introduced.

< You may want to present an honorarium or gift to speakers in front
ofthe group, or informally afterwards.
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Remember to Bring:

e your notes

e  registration list

e directional signs

e name tags

e extra pens and markers

e receipts (if charging a
fee)

e masking tape

e small bills for making
change

Tipsfor Moderating a
Lively Discussion

Acknowledge everyone who
seems to want to speak. Be
sure to include the less
assertive people in the
discussion. For example,
after the assertive ones
have had their turn, you can
say “Bob, there in the back,
did you have a comment?”

If the discussion is getting
out of control, try “OK, let's
hear from Larry, Klaus,
Alberto and then Bob,” so
that the talkative types
recognize that others also
want to speak and the shy
participants know that their
turn is coming.

To handle someone who is
dominating the discussion,
break in politely at some
point with a phrase like
“Thank you for your input,
Tony, but we should also
hear from others before we
run out of time.” You may
also want to suggest that
they can resume their
discussions with the speaker
during the break or after the
meeting.



Willing Speakers

Resources

The following people have expressed an interest in speaking to builders about residential construction waste. Each
of them has addressed waste in one way or another, and can offer views, experiences and approaches that home

builders will find relevant and practical.

Region
BUILDERS
Belleville
Guelph/
Kitchener-
Waterloo
Kingston
Lanark-Leeds
London
Sudbury
Toronto
Toronto

OTHER

Ontario-wide

Ontario-wide

Canada-wide

Speaker

Gordon Tobey

Tom Keating

John Teixeira
Andrew Mclntyre
Paul Rawlings
Dave Arnold
Marvin Green

Byron Scott

David Bailey

John Polak

Catherine Lalonde
or Etienne Lalonde

Company

Gordon Tobey Developments
Ltd.

James Keating Construction Ltd.

(Elora)

Teixeira Construction
Maberly Housing
Rawlings Homes
Dalron Homes Ltd.
River Oaks Homes

Monarch Construction Ltd.

Build Green Inc.
TerraChoice Environmental
Services Inc.

Canadian Wood Council/

Canadian Wood Truss
Association
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Telephone

613-475-0618

519-846-9704

613-272-2182
613-268-2149
519-439-1515
705-560-9770
416-445-6900

416-491-7440

905-822-4111
ext. 307

613-247-1900
ext. 235

800-463-5091

Fax

613-475-0618

519-846-9360

613-272-3566

613-268-2154

519-666-2762

705-560-9800

416-445-1900

416-491-7216

905-823-1446

613-247-2228

513-747-6264



Videos
Title

Waste Education

Framing the
American Dream

Making a Molehill
Out of a Mountain

Internet

Subject

all aspects of
construction waste

craftsmanship, ease
of use and savings in
component vs. stick-
framing; side by side
footage compares
floor, wall and roof
systems

learn to reduce, re-
use and recycle
through proper
planning and good
construction practices

Contact

Greater Edmonton
Home Builders' Assoc.

403-425-1020

Canadian Wood Truss
Association

800-463-5091

CMHC
800-668-2642

package no. 4011E

Cost

$18.60
(including
G.S.T. and
postage)

$45.00 plus
G.S.T

$13.90
(including
G.S.T. and
postage)

Resources

C&D Waste Web Site (collects and posts region and waste-specific information, case studies and contacts, links to
and from other sites, etc.): www.cdwaste.com

Environmental Building News (provides new product reviews, case studies, in-depth and short articles, book
reviews, events, etc. Contacts and telephone numbers are often included): www.ebuild.com ebn@ebuild.com

Documents

The following documents may be used by speakers for guidance on presentation structure, content and graphics:

e City of Edmonton, Public Works Department. Partners in Clean Construction: A Blueprint for Action for the

Residential Construction Industry, 1996. (403-425-1020)

« Kalin Associates Inc. The Residential Construction Waste Management Challenge Follow-Up Survey and
Report. Ottawa: Canada Mortgage and Housing Corporation, 1994. (800-668-CMHC)

« National Association of Home Builders (U S.) Research Center. Residential Construction Waste Management:
A Builders Field Guide, 1997. (800-898-2842)

e REIC Consulting Ltd., Renova Consultants, RIS Ltd. Making a Molehill out of a Mountain. Toronto Home
Builders” Association, 1990. (416-391-3445 or 800-668-CMHC)

17


http://www.cdwaste.com
http://www.ebuild.com
mailto:ebn@ebuild.com

Endnotes

| At $10,000 profit with $500 spent on waste disposal, waste disposal costs represent 5 percent of your profit on a
home. Actual costs vary from builder to builder and between regions.

I The National Association of Home Builders Research Center (U.S.) estimates savings of between $500 and
$1,000 per home through the use of advanced framing techniques. For a breakdown of what each technique saves
in lumber costs, see the section “Reducing Framing Waste” in the companion Kit “Lower Costs Through Waste
Reduction. Practical Ideas for Ontario Home Builders.”

For more information,

to give us your feedback on this document, or

for the companion Kit containing savings, tips and testimonials,

please contact Andy Manahan

Ontario Home Builders' Association

20 Upjohn Road, North York, Ontario MSB 2V9

1-800-387-0109



Lower Costs Through Waste Reduction

Practical Ideas for

Ontario Home Builders

by Habitat Associates

for the Ontario Home Builders’' Association

September 1997
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The Ontario Home Builders' Association believes that waste reduction is an important objective in the
house buildng process.

In our research, we came to two conclusions. First, reduction is by far the most economical of the 3Rs.
This is demonstrated through examples of builders who have increased profits through integrated waste
reduction techniques. Second, builders waste quantities and management techniques vary widely.
Therefore, builders can learn a lot from each other about practical ways to minimize waste.

This project was partially funded by Canada Mortgage and Housing Corporation (CMHC) but the views expressed
are the personal views of the authors and CMHC accepts no responsibility for them.
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Focus on Waste

Purpose of this Document

The Ontario Home Builders' Association represents builders large and
small, in major cities and smaller communities, each with their own
unique requirements. In order to help all ofyou progress towards waste
reduction, we recognized that a homegrown, grassroots approach was
needed. We felt that the best way to demonstrate the benefits of waste
reduction was to provide home builders with examples of how waste
reduction improves the bottom line.

As a result, we developed two guides. “Lower Costs Through Waste
Reduction: Practical Ideas for Ontario Home Builders” documents
some of the benefits of being waste-wise. It offers a number of
strategies for addressing waste that other builders have proven effective.

We have also developed a kit for local home builders’ associations on
how to organize an event focussing on waste reduction. That document
is intended to assist local HBAs with bringing together local expertise
and experience to raise awareness about the positive aspects of reducing
waste. Ifyou don’t hear about an upcoming event, you might contact
your HBA to let them know that there is interest out there. Hopefully
this will encourage them to hold a workshop, an on-site demonstration,
or a meeting on lowering construction costs through waste reduction.

Reduction



Focus on Waste Reduction

10 Reasons to Reduce Waste
Reduction is by far the best way to cut waste and its costs. Here’s why:

Cost - Reducing waste saves money by lowering both disposal costs
and the amount of materials purchased. Disposal costs average 5% of
the profit of a home, but vary considerably!l. Efficient framing
techniques alone can reduce material costs by $1,000 or more per
home.ll

Efficiency - Efficient use of materials reduces time spent handling
waste and the number of trips the disposal company makes to the site.

Safety - Tidy job sites are safer job sites. A site that produces less
waste is easier to keep clean and clear of debris.

Productivity - Better quality work tends to occur on a clean site. Less
time is spent moving materials around and walking around obstacles. It
also takes less time to build a house designed to use materials
efficiently.

Conservation - Wasting good material just doesn’t make sense —
using only what we need and keeping usable resources out of landfill
does. Often people do care about the environment, but do not know
about reliable alternative techniques that curb waste.

New Products - New products or technigues that cut waste are
continuously being developed. While many of these, such as trusses or
re-usable forms, are not specifically designed to reduce waste, they can
significantly reduce waste in addition to their principal function.

Professional Development - Material-saving techniques that save
money while reducing waste are less well known than they could be.
Many construction practices are learned on the job and done one way
because of tradition — they’ve always been done that way — without
the benefit of advanced products and techniques, and under false
perceptions of what building codes require.

Preparedness - If home builders as an industry voluntarily take steps
to reduce waste, governments will be less likely to impose legislated
targets. As landfills fill up. municipalities are putting bans on certain
construction wastes, so it makes sense to understand and explore
alternatives to disposal before additional impediments/regulations are
imposed.

Distinction - By actively diverting waste from landfill, home builders
and renovators can become distinguished leaders in the community.

Marketing - Many builders, home buyers, and communities favour
environmentally responsible practices. Distinction in the marketplace
can lead to positive press and a competitive edge that enhances
customer relations and improves home sales.

What About the 3Rs?

This document is focused
on reduction as opposed to
reuse or recycling, for many
reasons.

Not generating waste in the
first place saves money not
just at the disposal stage but
also at the materials
purchase stage. It also
reduces natural resource
depletion and lessens stress
on the landfills, which saves
us all money in the long run.

Where it is not possible to
reduce waste, consideration
should next be given to
reuse. Many reuse
techniques are already
being practised, from using
cutoffs from framing lumber
for bridging, to using excess
insulation for soundproofing.

Recycling construction
waste on the job site is time
consuming and expensive
compared to reduction.
Major wastes generated by
construction, like wood and
drywall, don't have as high a
value as commonly recycled
materials like metals.
Furthermore, recycling
markets can be distant
(adding to cost) and volatile
(subject to fluctuating prices
and uncertain supply and
demand). This is not to say
that you should avoid
recycling, but consider it a
last resort, after
implementing reuse and
especially reduction
strategies.

So, when you think about

the 3Rs, think of avoiding

waste altogether. Think
1 REDUCE

2. REDUCE

3. Reduce



Focus on Waste Reduction

How to Use this Document

This document contains materials to assist you with understanding the
facts about waste, the real costs, and the misconceptions. These
materials include:

< relevant facts and figures, including cost, effort and time
requirements

e reduction tools and techniques
e anecdotes and testimonies from builders

* a list of resources for additional information

Feel free to adapt the information to suit your own needs. Pick and
choose whatever makes sense to you or fits into your operation. 1fyou
need more information about specific techniques, encourage your local
home builders’ association to track it down, because ifyou have
concerns or questions, you can bet others do too. Your home builders’
association has the tools to bring together the appropriate people to
address the issue.

Finally, ifyou have experiences addressing waste that you think we
should know about, please contact us. Whether your experience is good
or bad, help us keep this material up to date, so that we can deliver the
most accurate and useful information possible, and, as an industry, stay
ahead in the game.

Dispose ofthe
Misconceptions

There are many misconceptions
about the cost and convenience
of waste reduction. To help
dispell these misconceptions,
we have focused on waste
reduction techniques that are
known to work.

Some builders already practice
many of the waste reduction
techniques outlined here.
However, by nature the home
builder learns on the job.
Because techniques are handed
down by tradition, many
techniques common to some
builders are new to others.

It is worthwhile asking your
trades which techniques they
have tried or heard about, and
rejected. Get the details. Often
new ideas fail for peripheral
reasons: a new technique was
not fully or genuinely
considered, the wrong tools
were used, or the intent was
misunderstood. There may be
more knowledge in your
operation than you realize, and
sharing experience serves
everyone. Invitations encourag-
ing 2-way communication and
teamwork usually pay off.



In response to rising landfill costs and loss of landfill space in the early
1990’s, the construction industry in Ontario recognized the importance
of reducing its contribution to the waste stream. One ofthe initiatives
undertaken at that time was the Toronto Home Builders' Association’s
Making a Molehill Out ofa Mountain. This landmark study was one of

Background

Residential Construction Waste

the first to document construction waste composition (see below).

Average Quantities of Residential Construction Wastes

Om

SO0 YRS

Waste Product

Dimensional Lumber
Manufactured Wood
Drywall

Masonry and Tile
OoccC

Asphalt

Metal Wastes

Plastic and Foam
Fibreglass

Other Packaging

Other Wastes

Percentage
Volume

25.0%
10.0%
15.0%
12.0%
10.0%
6.0%
4.0%
4.0%
5.0%
4.0%

5.0%

Average
Weight/House

.845 tonnes
.424 tonnes
n/a

1.00 tonnes

.066 tonnes

Reprinted with permission from the Greater Toronto Home Builders' Association

Another initiative was Canada
Mortgage and Housing
Corporation’s Residential Waste
Management Challenge work-
shops. given nationwide in 1991.
A survey ofbuilders who took the
workshop generated some very
revealing information about
expected versus actual costs (see
page 7 for details).

In January 1993, the Ontario
construction industry released a
voluntary 3Rs Code of Practice.
This involved the Ontario Home
Builders' Association and many
other construction and trade
associations.

In the early 1990’s, the province
of Ontario struck a C&D Waste
Reduction Strategy Team, which
was to identify practical ways to
achieve, for the construction and
demolition sectors, the target of
decreasing the amount of waste by
at least 50% by the year 2000
compared to 1987. In 1994, the
province created legislation
affecting waste management in
many industries, including
construction. Builders
constructing more than 2,000 nr
of floor area are now required to
develop waste management plans.
As of July 1996, the province is
reviewing details of the
legislation.

In 1997, TerraChoice and Ortech
International are re-vitalizing the
Build Green Program. It will
expand beyond supporting
recycled building products, to a
much wider mandate relating to
all aspects of green construction,
and including all phases of the
building life cycle.



Options
Waste Reduction

Through Efficient
Framing

Waste Reduction
Through Contract

Structure

Waste Jobsite

Recycling Clean-up

(Increasing  Service

level of

builder

involve-

ment)
Co-
mingled
Recovery
Jobsite
Separation
Self-Haul

Other Ideas Wood/
Gypsum
Land
Application
Take-back
policies (e.g.
carpet pad-
ding, carpet,
vinyl,
drywall)

This table based on NAHB Research Center's "A Builder's Field Guide "

Description

*Design: using modular
dimensions, detailed
framing & sheathing plan
Construction: in-line
framing, stud/joist
spacing>16", header sizing,
reusing lumber cut-offs, etc.
*Requires subcontractors to
dispose of their own waste
«Can include a cleanup
policy limiting the time and
location of waste on site
*Subcontractors place all
waste in designated area/
container, hauler handles
the rest

«Separation of commingled
waste and recovery of
recyclables off-site;
materials contained on-site
in conventional manner
«Subcontractors place
waste and recyclable
materials in separate
containers

«Builder handles,
transports and tips all
materials

«Chipped, uncontaminated
wood in mulch or compost
*Pulverized clean drywall
used as soil amendment or
in compost

*Waste returned to place of
purchase or manufacture for
recycling into new product

Facts and Figures

Waste Management at a Glance

Advantages
«Significant savings in
framing material purchased
and wood disposal costs

*Potential disposal savings
*Promotes efficient use of
materials

Improves appearance of
site (no large containers)
eL.ittle to no builder
involvement

«Costs established up front
*Smaller container or no
container on site

*No jobsite separation,
which lessens drive-by
contamination

Builder not required to
separate wastes by type
sLess potential for drive-by
contamination

*Highly visible system
*May be available from
conventional haulers

«Creates opportunity for
reuse on site

Potential to handle waste
locally or on site

Chippers readily available
and affordable to rent

eIndividual trade/sub
assumes responsibility for
single waste material
Cuts down on separation
and transportation costs

(1997)

Disadvantages

Can require architect,
building inspector, framer
involvement
«“Cost-cutting” perception

*No guarantee of material
recovery

*Requires written contract &
recommended legal review

eInvisible system — does
not promote waste reduction
« Not yet widely available

« Invisible system — does
not promote waste reduction
« Not available everywhere

*More containers on site
*Requires compliance of
subcontractors to control
contamination
Discouraged by some
haulers

«Material must be stockpiled
*Requires time, knowledge
ofrecycling outlets
Substantial vehicle wear
and tear

Province discourages
unauthorized land
application ofwaste
eLow-value use of scrap
*May be more expensive
than traditional recycling
*May only be available to
large-volume customers
«Suitable only for
uncontaminated and high
value materials



Facts and Figures
Edmonton’s Residential
Waste Management Audit

Known as Partners in Clean Construction (PICC UP), the Greater
Edmonton Home Builders’ Association (GEHBA), the City of
Edmonton, Canada Mortgage and Housing Corporation and several
local builders joined forces in 1991 to develop viable, pro-active
strategies to reduce construction waste. They:

Training Manual
Available!

Attaining manual and 13
minute video are available

e audited waste generated from several homes before and after from the Greater
initiating new waste management techniques, and again after the Edmonton Home Builders’
industry had an opportunity to refine and develop their techniques. Association at 403-425-

I . . 1020. The manual

e developed training materials that were presented to builders and contains pull-out sheets,

twelve sub-trades. one for each of the trades.

The cost for this package,
including G.S.T. and
postage, is $18.60.

e published a handbook and made it available to the industry
throughout North America

Results are presented in the graph above. This initiative showed that
waste can be reduced significantly, and that over time further reductions
are possible. Notice that lumber waste was cut by more than half!

Average Waste Collected per 100 m2 Floor Area (kg)

Dimensional Plywood/OSB Drywall Corrugated
Lumber Cardboard
E3 Before Waste Reduction Challenge (average 4 homes)
m After Waste Reduction Challenge (average 4 homes)

[ After Further Refinement (average 25 homes)



In 1991, CMHC hosted thirty-two 3-hour interactive workshops for
builders nationwide. The purpose of the workshops was to:

< raise awareness ofthe landfill crisis and to provide practical alternatives
e demonstrate the federal government's commitment to the environment

< promote the 3Rs and encourage the building industry to participate

- transfer design and technical knowledge to the industry

e position CMHC as a leader, catalyst and partner in solving environmental
issues related to housing.

Two years after the workshops, a follow-up survey was conducted to
determine whether builders were still practicing waste minimization
and how it had affected their business. The follow-up survey found that:

e 73% of those workshop participants who agreed to commit to
implementing waste management practices on a current or
upcoming project did so

e 88% ofthose who undertook recycling activities maintained them

e only 24% reported having difficulty finding a recycler who would
accept reusable material once it had been separated from non-
recoverable waste; 63% did not have difficulty

* 13% had increased cost, 38% had little or no effect on their
bottom line, and 17% saved money (five respondents specified
savings per house: $20, $25, $75 and two $100 per house).

e job sites were reported as safer

e 25% reported incurring significant capital costs, e.g. signage; 63%
did not

e 71% reported saving money on tipping fees since implementing
recycling

e 50% reported that waste management activities did no« incur

additional labour costs; 37% reported incurring additional labour
costs

e 75% said recycling did no+ add significantly to the time required
to complete a construction job; 17% found it did

e 929% felt their efforts to recycle were worthwhile
e 63% reported their workers felt efforts to recycle were worthwhile

The results show that enhanced waste management practices are neither
as difficult nor as expensive in terms of time, labour or capital costs as
builders initially thought

Facts and Figures

CMHC’s Residential Construction
Waste Management Challenge

Feelings immediately
after the thirty-two

workshops

Immediately after the thirty-
two workshops, the
following data were gathered
through a questionnaire:

over 60% implemented
a Waste Management
Action Plan

56% altered building
designs to make them
more efficient

78% improved material
storage procedures

89% improved their
material procurement
procedures

90% found uses for
excess materials in
other parts of building
projects

60% believed that
managing
construction wastes
would increase costs
in the short run

100% believed that
managing construction
wastes would save
money in the long run

64% felt there were
insufficient recycling
businesses to handle
their construction
wastes.



Waste Reduction Tips
General Waste Reduction

Significant waste reduction is rarely the result of any single effort or
activity, but rather the combination of many individual efforts. This
section may give you some ideas that can be applied in your operation.
The first two pages provide general waste reduction tips. Subsequent
pages focus on specific wastes and waste reduction teclmiques.

Set Goals

Waste reduction goals (e g. reduce tipping fees by 20%) have to be clear
to all key participants, including draftspeople, subcontractors, super-
intendents and labourers. Encourage input from everyone. Practical
waste reduction methods are often developed on-site through trial and
error, so try to be open about approach while firm about the goal.

Monitor Costs and Waste Production

Consider monitoring clean up and waste disposal costs. Most builders
have never costed out theirfull waste disposal expenditures, including
subcontractor disposal fees, labour, and equipment maintenance, fuel
and insurance costs, and there is a tendency to underestimate them.
What about the cost of buying the materials that eventually get thrown
out? Ask your subcontractors how much they charge for waste disposal.
You might be surprised at your total waste costs.

Look for Obvious Opportunities First
Look for double-handling of materials, and try to consolidate steps.

Stand-alone operations (framing, drywalling, carpeting) are good
candidates for material separation. 1fyou use your own labourers or a
hired clean-up service, you may be able to schedule clean-up to take
advantage ofthis. If subcontractors remove their own waste, you might
want to show some interest in where the waste goes. Ifyou use detailed
tender and contract documents that specify how wastes will be handled,
check that the subcontractors adhere to them.

Communication

Clear communication is important to any job or process, and waste
reduction is no exception. Make sure that you talk to eveiyone involved,
and explain both your goals and the rationale behind them. Explain the
methods that you would like to try, and encourage your workers to
provide you with feedback and suggestions for further improvement.

Ifyou are practicing at-source separation, clear signage should indicate
what does belong in the bin and what does not. It doesn’t take much to
contaminate a dedicated load.

M.J. was curious about
where exactly waste was
being produced on his job
sites. He believed that
until you know what you've
got, you can't do anything
about it. Though he
believed that minimizing
waste was the right thing
to do, he felt that a closer
look at waste types and
guantities would suggest
ways to improve.

He enlisted his waste
hauler, who began to keep
detailed records and to
look for alternative
destinations for the larger
waste materials, especially
wood. Chipped wood was
sold to a variety of new
customers, e g. to
landscapers as muich, to
farmers as animal
bedding, and to a mill for
composite board
manufacture.

At the end of the one-year
experiment, 51% of
materials previously going
to landfill were diverted to
other uses, and M.J.
saved $4,160 in tipping
fees that first year. Now,
he pays only for the lift,
because the sale of
recyclable materials is
equivalent to tipping fees.

On the jobsite, everybody
has become a lot more
conscious, and there tends
to be less scrap. On top
of everything, both the
builder and the hauler got
lots of good press, and the
positive exposure was
good for both businesses.



Waste Reduction Tips
General Waste Reduction

Nurture Good Relationships

Waste reduction requires the cooperation of many people. Significant
reduction requires coordination from the designer all the way through
to the labourer. Tips for dealing with specific groups follow.

Trades: Recognize that you are asking people to change their ways. Old
habits die hard and. contrary to the opinion of those who have them, the
tried and true is not necessarily the best way. Tradespeople need
ongoing and consistent explanations about why it is in their interest to
change. It is easier for them to put the extra effort in when they see that
the builder is not merely interested in cutting costs; builders have
received cooperation by explaining the logical and environmental costs
of excessive waste. Informal discussions with individuals can establish
mutual understanding, recognize initiative, and provide reinforcement.

Subcontractors: Getting cooperation from subcontractors can be tricky.
Ifyou are the first one to ask for waste reduction practices that exceed
the norm, you may have your work cut out for you. While contracts can
be used to specify where and how subcontractors dispose of waste, it is
better to get voluntary” cooperation; emphasize how they benefit by
reducing scrap. Ultimately, it would be easier ifall builders required a
standard level of service, which is one reason for builders to meet to
discuss strategics. Remember, the alternative might be that government
agencies will impose their standards one day.

Haulers: In choosing and dealing with waste haulers, ask them where
their waste goes and ask to be kept informed of new developments. This
will let the hauler know that you care, and while they won't likely
change their practices overnight, when faced with two equivalent
options they might go with the most environmentally-friendly
alternative if they know it makes a difference to their clients.

Suppliers: Ifyou see opportunities for improvement, why not talk to
your supplier? They may know of unique opportunities, like pilot
projects to return clean scrap or packaging to manufacturers by
backhauling, which eliminates transportation costs. This has been done
for vinyl siding in Michigan, and is being tested in Ontario for scrap
plastic. In Minnesota, a manufacturer reduced packaging waste at the
builder’s request.

Designers: Designers play a major role in material savings. Using 2-
foot multiples, specifying alternative stud spacing, and accurate estima-
ting are key to reducing waste and saving on materials purchased. To
fully use the designer’s capability to minimize materials use and waste,
the site supervisor and crew will have to be trained and/or need detailed
layout and framing instructions. In the beginning you may need to work
closely with on-site personnel; the transition may be awkward and
you’ll need to distinguish growing pains from changes that really don’t
make sense. Like everyone else, designers can only do what they’re
being asked to do, so communicate your intentions and reasons clearly.

N.R. bought into the concept
of efficient framing. He
saved more than $1,000 per
home in dimensional lumber
by moving from 16" centres
to 19 3/8" centres on non-
loadbearing walls. Modifying
roof and floor trusses has
saved as much as $1,200
on a 2,800 sg. ft. home.
Wood waste has been
reduced by 50 to 60%.

“There’s a tremendous
resistance out there. The
best way to get the framers
to cooperate was not to
threaten them, but to
educate them. For example,
in framing 60 houses, 50
trees would be saved by
being a little more careful.
Appealing to their sense of
decency and the impact of
their actions works because
a lot of people care but don't
know what to do.

“it's a matter of education.
Framers need to understand
why they’re being asked to
do something. If they think
all you want to do is make
more money, they won't
bother. They need to
understand that more
houses will be built if wood
isn't wasted, that they will
build more houses if the
company builds more
efficiently. If what they care
about is money, you have to
go from there.

“Change has to come from
the top. The designer does
only what he’s told to do.
These ideas have to be bred
into people. Talk in the guys'
language." He is in
continuous contact with
framers about where to
save, and doesn't hesitate to
reward them for coming up
with new ideas.



Waste Reduction Tips

3 Principles: Design, Precision, Tools

Many techniques exist to reduce construction waste. These reduce not
only the amount of waste needing disposal, but also the amount of
materials purchased in the first place, so they can provide an important
economic incentive for addressing waste.

Many builders are not using available waste-reducing techniques. There
are several reasons for this:

< Because many construction techniques are learned on the job, many
builders are not aware of alternative methods that are more
efficient.

e There are misconceptions about what building codes require.

e There is a beliefthat home buyers regard houses built with less
material as inferior.

This document discusses all of these limitations, mainly by presenting
several examples of reliable alternatives to conventional techniques.

Essentially, there are three ways to significantly reduce construction
waste:

1. carefully designing buildings to improve the efficiency of materials
used

precise materials ordering and accurate timing of delivery

3. use of pre-cut, custom manufactured and engineered products, and
advanced framing techniques (e.g. 2-stud comers, 24-inch centres,
etc.)

These 3 methods are expanded on the following pages.
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Didyou Know?

Waste disposal costs
represent about 5% of the
average profit on a home.
That's not counting the
purchase cost of all those
unnecessary materials!

Many builders use the stud-
per-foot rule of thumb for
estimating studs. A 1996
waste audit of a Maryland
builder who used this
approach revealed that
about 15% (by weight) of
the 2x4s and structural
sheathing ended up in the
dumpster.

From NAHB Research Centers
“A Builders Field Guide” (1997)



Waste Reduction Tips

Start at the Beginning

Cut/fill calculations reduce double handling of material and wasted
machine time.

The amount of concrete required for footings can be significantly reduced
through carefol excavation.

Building Design

Minor variations in the floor plan can save lumber and other dimensional
materials that require cutting (e.g. drywall, insulation, carpeting).
Dimensional material and sheet goods that need cutting are the largest
contributors to the waste stream. By designing in multiples of standard
material sizes (i.e. 8' or 12' modules that correspond to material
dimensions), you can minimize off cuts. You should be able to modify
your designs efficiently with the help of architectural software and/or
your supplier. It can be a balancing act, but careful designing and
estimating, either done manually or with appropriate software, can
minimize overall waste.

Additional waste reduction can be achieved when wall dimensions and
window/door locations take into consideration standard brick bond and
coursing to minimize cutting waste.

Carefully designing services can reduce the amount of materials that you
have to purchase. For example, plumbing services can be located close
together and close to the building service entry. Locate electrical panels
close to area of greatest need (kitchen) to reduce wire runs.

Conducting a waste audit has helped builders identify their waste
quantities and composition, enabling them to target specific materials.
The inset on page 8 describes one builder’s experience that began with an
audit and ended with positive economic results and good press.
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Design

N.R. eliminated a beam
worth $75 by moving a wall
one foot.

Wood is the single largest
waste material generated on
construction sites. Up to
10% of all lumber purchased
for construction becomes
waste!" Wood waste also
has the greatest potential for
reduction (see page 6), and
there are many ways to
reduce wood waste by good
planning and design (see
pages 14 to 16).



Waste Reduction Tips
Precision with Materials

Precise materials estimating and careful handling can significantly affect
the amount of waste created.

Order only what you need and in suitable sizes.

To prevent inappropriate use of materials, put the responsibility for
obtaining and paying for improperly used material replacements on
your crew. This has been proven to generate impressive results.

Tell tradespeople which materials are intended for which component
ofthe job (i.e. which materials are intended for joists, beams, etc.)
This takes only a little more time, and is a worthwhile investment.

Have materials sent to the site in stages. Less material will be lost to
weathering, improper storage and theft. This also reduces the
temptation to cut larger pieces for unintended uses (e.g. pieces
intended for the roofbeing cut for the floor).

Consider stacking material on site in the order in which it will be
used.

Inspect materials on delivery for defects, and immediately return
oversupplied or damaged goods.

Look for suppliers who offer a credit for returned unused materials.

Favour suppliers who will retrieve their material packaging.

Minimize exposure of materials to the weather, and store above grade
level. Improper material storage can lead to huge losses, so be sure to

know ifthis is a problem and consider investing in tarps, proper
storage space, or timely material delivery systems. Timely deliveries
can be coordinated through your designer and supplier.

Secure your material piles at the end of each day. This will reduce
theft and create a safer, more efficient workplace.

Allow for less waste during take-offs (e.g. 10% reduced to 5%).

Keep track of unused building materials, so you can adjust future
orders to reduce waste the next time the plan is built.
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F.B.’s framers get just the
right amount of wood
delivered to the site each
day, maybe even slightly
less. If the wood is not
efficiently used, the framer
has to go back to the stock
area for more. They know
they’ll be back-charged if
there's excessive waste.
This approach encourages
“measure twice, cut once"
(or is that “think twice, curse
once”?)

“The best way to save is to
run a tight operation.” This
means knowing how much
material is needed at each
stage of the project, and
keeping “lots of eyes” on the
trades.

N.R. found that lumber
yards consistently over-
estimate lumber
requirements. Now they do
all their own estimating,
which alone saves $600 to
$700 per home in purchase
cost, not counting avoided
disposal costs.



Waste Reduction Tips
Advanced Tools: Materials Selection

Pre-cut or Custom Manufactured Materials

Pre-cut or custom manufactured materials save on waste, and can be
extremely cost-effective, especially after taking labour into
consideration. Not only is less waste produced on the construction site,
but factory-built components can reuse smaller pieces of wood, use fast
growing tree species, and end up providing more strength than
dimensional lumber. These include trusses, I-beam floor joists, and
wall systems.

Some builders are concerned that home buyers think engineered wood
products and material-saving framing techniques, such as those
discussed on pages 14 and 15, make an inferior home. Home buyers
need to understand why material-saving practices are better than dated
ones, so try explaining why, for example, an extra top plate is not
needed (see page 14). Explain that their home not only complies with
building codes, but meets the highest standards of quality, and is
engineered for maximum strength, longevity and durability. They might
need to hear that professional builders’ associations have been
promoting these techniques for years, and they are proven reliable. You
are the expert. Assure them that more wood does not make a better
house, but only depletes forests unnecessarily, produces excessive waste,
and increases costs.

Perhaps your product representative can provide you with factual
information in an appropriate brochure format that you can pass on to
prospective home buyers. For example, the brochure at the back ofthis
document explains the significant cost and waste savings as a result of
using wood trusses and wall panels.

Bulk materials that don’t need to be trimmed, like blown cellulose
insulation, can radically reduce waste.
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One year in the off-season,
A.D. held weekly meetings with
his whole crew, from designers
through to the labourers. After
some initial suspicion, people
recognized a sincere interest in
their input and having things
run more efficiently.

At the end of that year, a 1%
savings appeared on the
balance sheets. Labourers had
more respect for materials.
Most important, a team spirit
led to many improvements:

#1 proper design: designing
bearing points to optimize the
use of lumber by moving a wall
a few inches saved $300 to
$400 per house. “People have a
tendency to oversize things,

and have a lot of misconcep-
tions about the building code.”

#2 accurate ordering and
delivery in phases: with just
enough wood on site to do the
floor, there’s no temptation to
cut long pieces meant for the
roof. A 1/4 hour meeting each
morning with the framing
carpenter explaining what goes
where avoids costly mistakes
that have to be ripped out and
extra trips to the lumber yard.

#3 correcting orders: there's
always room for improvement.
Before materials go out, the site
supervisor provides an inven-
tory of materials left over from
the previous day. Quantities for
the next delivery are reduced by
that amount, and the material
list is modified for the next time
the plan is built.

Now, there's tremendous com-
munication and cooperation,
and constant improvement.
The crew meets twice a year.
About $200 is saved on
disposal alone, and including
materials, a conservative
estimate puts typical savings at
about $500 to $600 per home.



Waste Reduction Tips
Wood: Advanced Framing Techniques

Reducing Framing Waste

Framing lumber is one ofthe largest material purchases and the largest
component of the waste stream. Efforts to reduce framing waste are most
effective ifaddressed during several phases, including design, estimating
and framing. This means that the most effective reductions will involve
your architect, your estimator, your supplier and your framing crew.

Although the most significant savings can be achieved by using a
combination of advanced framing techniques, individual techniques can
be used and are worth trying.

The following techniques are recommended:

e House Configuration — House plans with overall dimensions on a
2-foot module permit optimum use of floor and wall materials.

e In-Line Framing — Aligning framing members such as trusses,
studs and joists to bear directly over each other is the most efficient
way to transfer loads from the roof to the foundation.

e Increased Spacing of Joists and Studs — Increasing stud
spacing of interior and exterior walls (i.e. from 16" to 19.2" or 24")
can reduce the amount of framing material by up to 30%.

« Roof Design — Modest changes to either the pitch of the roofor
the width of the overhang can reduce the amount of material
required and the amount of waste generated. Page 16 contains
information that provides the optimum range of eave widths for
efficient roof design.

e Engineered Products — Roofand floor trusses saves a lot of waste
compared to site-built systems. Bowing and cupping is minimized
because wood is kiln-dried.

e Single Top Plates — Use of in-line framing, regardless of the
spacing of the framing members, allows the use ofa single top plate.

e Corner Details — The stud/block/stud detail is commonly used for
framing many comers. The two-stud/Ix backer detail shown below

reduces the number of studs required to frame outside comers and
intersecting walls.

Ix. Nailer strip
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Profile: Material Savings

Estimating software was
used to quantify the material
savings of the following
value-engineering
techniques for a 2,300 sq. ft.
home in Pennsylvania.

Technique Savings!

-In-line framing
at 24” o.c. $960

(Increased floor
joist spacing from
16" to 24”) ($7472)

-Reduced header
sizes $162

-Relocating 4 doors
and windows $ 45

-Ladder framing at
intersecting walls $ 45

-Two stud & backer
corner framing $ 30

1 Savings based on lumber prices
from mid-Atlantic region in March
1996

2 Because the builder typically
uses 3/4" floor sheathing, the

increased joist spacing did not
require thicker floor sheathing.

Note that 78% of the in-line
framing cost savings ($747
of $960) is due to reduced
floor framing costs. In other
words, the saving from
reduced stud and plate
material is much less than
from reduced joist material.

From NAHB Research Center's
‘A Builders Field Guide" (1997)



Waste Reduction Tips

Wood: Advanced Framing Techniques

Reducing Framing Waste (continued)

Construction Drawings — Detailed framing layouts for the wall
and floor structure permit accurate quantity take-offs. More accurate
material estimates can also be generated with detailed layouts that
eliminate excessive studs at exterior comers, partition junctions and
window/door openings.

Over-Designed Lintels — Lintels over openings can be value-
engineered according to header tables included in the building code.
Jack studs and lintels can be completely eliminated in non-load
bearing walls.

Substitute Materials — Use steel drywall clips instead of extra
lumber to support drywall at ceilings and comers.

Separation of Reusable Lumber — Use cut-off 2x wood for
bridging, stakes, bracing, shims, drywall nailers, and blocking where
interior walls run parallel to joists or trusses. Cutoff sheathing waste
can be used for drywall stops and furring.

Relocating Doors, Windows and Stairs — Moving the horizontal
position of such openings to coincide with modular studs reduces the
number of framing members required to frame a wall or floor.

While moving some openings can be limited by a desired aesthetic,
furniture layout or mechanical requirements, others can be shifted
slightly without adversely affecting the home’s form or function.

Conventional Framing Advanced Framing

Profile: Material Savings

Estimating software was
used to quantify the material
savings of the following
value-engineering
techniques for a 2,300 sq. ft.
home in Maryland.

Technique Savingsl

-Accurate take-
off tools $595

-Increased floor
joist spacing from
12" to 19.2 $4122

-Modular roof
design $194

-House configura-
tion (modular over
all dimensions) $124

-Reduced header
sizes $39

1 Savings based on lumber prices
from mid-Atlantic region in March
1996

2 Because the builder typically
uses 3/4" floor sheathing, the
increased joist spacing did not
require thicker floor sheathing

From NAHB Research Center's

Double Framed Opening
(studs at 16" o.c.)

Non-coordinated Window Opening
(studs at 16" o.c.)

Single Framing (non-loadbearing)

(studs at 24" o.c.) ‘A Builders Field Guide” (1997)

Coordinated OVE window Opening
(studs at 24" o.c.)
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Waste Reduction Tips
Wood: Advanced Framing Technigues

Value-Engineered Roof Design

Value-engineering principles can be applied to nearly all components of a house. For example, a value-engineered
roof has a top chord/rafter dimension on the two-foot module, i.e. 12, 14, 16, 18 and 20 feet in length, to minimize
sheathing waste. In addition, the range provided in this table will minimize rafter cutoff. The table assumes a
square cut at the rafter end; an adjustment can be made for a plumb cut.

Using these eave widths with the corresponding design conditions results in sheathing cutoffs no greater than 12
inches in width. Although eave dimensions can differ from the front to the back of houses, use of a two-foot

module (as opposed to a four-foot module) assumes that a 24-inch-wide strip of sheathing could be used on the
other side of the roof.

OPTIMUM RANGE OF EAVE WIDTHS FOR VALUE-ENGINEERED ROOF DESIGN

Roof Pitch

4:12 5:12 6:12 7:12 8:12 9:12

less than 4" - 6"
- 4" or 12"-20" 8" - 16" 4" - 12" or 12"-20"
16"-24" 20"-24"
Lo a6 a - gt
" W 4" -8
4" - 12 o oan @ Ao
24 or 24" or 12" 20" 6"- 12 or
20"-24" 16"-20"
26 16"- 24" 12"-20"  8"- 12"  4"- 8" 16"-20" 8"- 16"
House
Width
(in feet)
o8 . AR & 4" -8" 4" or
4" - 12 or o4 16724 127 16" (o4 16 -20¢
4" -6 ar- 10"
30 16"- 24"  12"- 16" 4" - 12" or 12"- 16" B
or 24
20"-24"
4" - 6" 4" -6
4" - 12 or 12"-20" 6"-12 or 12"- 16
20"-24" 20"-24"

Table copied with permission from NAHB Research Center's ‘A Builder's Field Guide™ (1997)
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Waste Reduction Tips

Storing Drywall Scraps in Vacant Wall
Framing Cavities

The OHBA does not endorse storing drywall scraps in vacant framing
cavities. The technique is controversial, and does not necessarily reduce
the amount of waste generated, though it can reduce the amount needing
disposal. Some builders are curious about it, however, and those who are
should know that guidelines do exist.

Drywall crews report that the technique requires 2 labour hours for a
2,000 square foot house. Whether the 2 hours spent cutting and filling
cavities is more or less than the time and cost associated with
conventional disposal depends on the distance between the disposal bin
and the house, where the scrap is delivered to. and other factors. Cost-
effectiveness may also depend on who is responsible for disposal —
cavity storage places responsibility for waste on the drywall
subcontractor.

Ifyou want to try this method, the National Association of Home
Builders Research Center (U S.) prepared the Guidelines on the next
page. They also suggest considering the following:

e Disposal savings. Approximately 80 to 90% ofwaste can be
expediently stored.

e Liability. While building codes allow this practice, local building
officials may have concerns. Builders need to decide whether permission
from or notification of the home buyer is prudent. Finally, builders
should verily that the drywall crew fully understands the proper
technique.

e Future remodelling. The guidelines on the next page are designed to
minimize the impact on subsequent remodelling activity, and address
concerns that cable/electrical/computer runs are not damaged or difficult
to install.

e Drywall rattling within the cavity. The guidelines suggest toe-
nailing to secure drywall scraps in vacant framing cavities.

e Impacton dead load. Given a wallboard density ofjust under two
pounds per square foot for 1/2 inch thick wallboard. even total cavity fill
would not require structural modifications.

e Choice ofwall. Select walls that are over top of load-bearing walls
or in the basement, rather than loading up an interior wall, to avoid
putting extra weight on the centre floor joists.

e Sound transmission, fire retardance, and thermal mass. The
contributions of this technique to reduced sound transmission, improved
fire retardance, and increased thermal mass are undocumented and
probably minimal. Builders should be careful not to overstate these
benefits.
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Drywall

One drywall contractor said
he produced 1/4 to 1/2 less
waste on jobs for which he
was responsible for
disposal.

A.D. challenged his
drywaller to dispose of all
drywall scraps in the walls.
The drywaller accepted the
challenge—and succeeded.
Now, having taught himself
howto do it and knowing
whafs practical, the
drywaller typically packs
away 30-40%, reducing the
time and money spent on
clean up and disposal.

When deciding on the
usefulness of this technique,
look for hidden disposal
costs in your drywaller’s
fees or your clean up costs
(include labour, equipment,
mileage, etc.)



Waste Reduction Tips
Drywall

Guidelines for Storing Drywall Scraps in Vacant Wall
Framing Cavities

1. Use only framing cavities that do not have insulation, wiring, plumbing, or HVAC duct runs. Do not use
exterior framing cavities that require insulation. Do not use interior cavities with plumbing, electrical or HVAC runs, thereby
preventing damage to the work of previous trades or eliminating the need for special cuts around such items as outlets or switch
boxes (see figure below).

2. ldentify the vacant cavities before you start. Second-floor closet, bathroom, bedroom, stairwell, garage, and finished
basement vacant framing cavities work well.

DOUBLE STACKING
WHERE POSSIBLE

APPROXIMATE
AND SCORE

Ve DO NOT USE OK TO USE

3. Consider the order in which walls are hung so that vacant wall cavities remain available. This may require
starting another room before the last one is completely hung, but remember the waste must be generated first.

4. There is no need to fill the entire cavity by using precise measurements. Speed is important; approximate and
score the scrap to a size less than the width of the cavity. Multiple scores can be used on larger scraps to create an “accordion’ -
type bundle. In some cases, scraps can be placed to allow double stacking (see figure above).

5. Fill the cavity before hanging the second side of the wall. This allows access to the scraps for proper placement
and fastening (steps 6 and 7).

6. Provide adequate clearance for future wiring. Always provide at least 1-1/2 inches of clearance for any future
wiring; stacking 4 sheets deep is the maximum for 1/2-inch-thick drywall in a 2x4 stud wall; 8 sheets for a 2x6 stud wall.

7. Prevent movement of drywall. To reduce the possibility of drywall scraps shifting or rattling in a framing cavity,
screws or nails can be “toe-nailed” to secure the scraps.

8. Never place anything other than drywall scraps in the framing cavity. This method is for drywall only.

Reprinted courtesy of NAHB Research Center from “A Builder's Field Guide’ (1997)
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Videos
Title

Waste Education

Framing the
American Dream

Making a Molehill Out
of a Mountain

Internet

Subject

all aspects of
construction waste

craftsmanship, ease
of use and savings
in component vs.
stick-framing; side
by side footage
compares floor, wall
and roof systems

learn to reduce, re-
use and recycle
through proper
planning and good
construction
practices

Contact

Greater Edmonton Home
Builders' Association

403-425-1020

Canadian Wood Truss
Association

800-463-5091

CMHC
800-668-2642

package no. 4011E

Cost

$18.60
(including
G.S.T. and
postage)

$45.00 plus
G.S.T.

$13.90
(including
G.S.T. and
postage)

Resources

C&D Waste Web Site (collects and posts region and waste-specific information, case studies and contacts, links to
and from other sites, etc.): www.cdwaste.com

Environmental Building News (provides new product reviews, case studies, in-depth and short articles, book
reviews, events, etc. Contacts and telephone numbers are often included): www.ebuild.com ebn@ebuild.com

Documents

Some of the most important documents that were researched and used for this study include:

e City of Edmonton, Public Works Department. Partners in Clean Construction: A Blueprint for Action for the
Residential Construction Industry, 1996. (403-425-1020)

e Kalin Associates Inc. The Residential Construction Waste Management Challenge Follow-Up Survey and
Report. Ottawa: Canada Mortgage and Housing Corporation, 1994. (800-668-CMHC)

< National Association of Home Builders (U S.) Research Center. Residential Construction Waste Management:
A Builders Field Guide. 1997. (800-898-2842)

e REIC Consulting Ltd.. Renova Consultants, RIS Ltd. Making a Molehill out ofa Mountain. Toronto Home
Builders” Association, 1990. (416-391-3445 or 800-668-CMHC)

19


http://www.cdwaste.com
http://www.ebuild.com
mailto:ebn@ebuild.com

Endnotes

! At $10,000 profit with $500 spent on waste disposal, waste disposal costs represent 5 percent ofyour profit on a
home. Actual costs vary from builder to builder and between regions.

u The National Association of Home Builders Research Center (U.S.) estimates savings of between $500 and
$1,000 per home through the use of advanced framing techniques. For a breakdown ofwhat each technique saves

in lumber costs, see pages 14 and 15.

m Source: REIC Consulting Ltd., Renova Consultants, RIS Ltd. Making a Molehill out of a Mountain. Toronto
Home Builders' Association, 1990.

For more information,

to give us your feedback on this document, or

for the companion Kit on holding a waste reduction event,

please contact Andy Manahan

Ontario Home Builders Association

20 Upjohn Road, North York, Ontario MSB 2V9

1-800-387-0109



Stick Frame
Total Job Site Man-Hours to Erect 401*
Total Job Site Man-Hour Cost @ $20/Hour for Average
Framing Crew Labor (Components used Crane @$500) $8,020
Total Bd. Ft. Lumber (Sheathing Panels Same for Both) 20,400
Total Cost of Lumber @ $450/1,000 Bd. Ft. (Average)
Sheathing @ $3,748 (Same for Both) and Components @
Truss Manufacturer’s Selling Price $12,928
Total Lumber and Panel Scrap Generated 17 yards
Total Scrap Cost @ $15/Yd. Dumpster Cost and Man-Hour
Cost to Pick Up $425
Total Cost for this 2,600 Sq. Ft. House Plan $21,373

A Use of Trusses and Wall Panels Resulted in a 16% Savings in Total Labor and Material Costs.

Trusses &
Wall Panels

148*
$3,460

15,100

$14,457
4 yards

$100
$18,017

A Apply Local Lumber, Labor and Dumpster Costs to Make Your Area’s Cost Comparisons.

~ Number Includes Timefor Daily Clean-up and Scrap Pick-up.

Savings
253
$4,560
5,300
($1,529)

13 Yards

$325
$3,356



Builders Praise
Components

"Building with com-
ponents, / wentfrom
having 25 men to
eight men on the job
site, and | doubled
my dollar volume.

"Every hour / take
out ofthefield
decreases my liabili-
ty, overhead, and
workers' comp.

'There’s no trash to
pick up. A clean job
site makes a safe job
site.

T was afirm believer
in stickframingfor
years, but I'll never
go back."

Rick Thompson,
Rick Thompson & Sons
Princeton, Illinois

Our Purpose

The Wood Truss Council of America, in cooperation with the Building Systems
Council of NAHB, sponsored the Framing the American Dream™ project to better
understand wood framing. It was the first time two identical house plans were com-
pletely framed using two different methods—one stick-built, and the other with wood
trusses and wall panels (components). Here's what we learned:

Craftsmanship through
Engineering

Every building is an engineered structure.
The moment a nail is driven into two
boards, load transfers from one board to
the other, so designing and engineering
all structures is important. A house using
components is fully engineered.

A Each component is designed specif-
ically for your building.

A Each component location is defined,
making components easy to use in
the field.

A All the loads go where they belong.
You won’t have uneven floors, or
windows and doors that don’t close
properly—no surprises'.

A Engineering with computer software
makes craftsmanship easy with
components, and gives you design
flexibility.

Craftsmanship through
Manufacturing

A manufacturing facility creates quality
components, often starting with comput-
er-controlled saws, which make accurate
compound cuts simple. All component
joints fit together tightly in precision jigs.
Manufacturing can also be computer-con-
trolled, for faster setup times and efficient
production.

A Weather is not a factor. Production
can continue day and night, provid-
ing consistent quality.

A Material shortage delays are less
likely, since the entire system is sup-
plied in one package.

A Callbacks are reduced. Components
made with dry lumber are less likely
to shrink, warp, and twist.

A Components are rarely stolen from
the job site.

Craftsmanship in Floor Truss Framing

A Floor trusses can be
factured in

manu- A The open webs allow for

long spans,
reducing or eliminating the
need for intermediate bear-
ing walls, beams, columns
or footings.

Special bearing, cantilever
and balcony details are eas-
ily built in.

Stiffness can be designed
into the floor truss, creating
a more solid floor.

Labor costs for mechanical
contractors are lower.

A

easy passage of ducts,
plumbing and electrical
wires within the system. No
cutting of webs is required
and you don’t need to fur
down to hide mechanicals.

The 3!Ainch width allows
for quick gluing and accu-
rate nailing or screwing.

Cold air returns can be
eliminated by using the
open web system as a
plenum for air distribution.

What We Learned about Floor Framing

Stick Frame
Man-Hours to Frame 38 Hours
Quantity of Lumber 4,256 Bd. Ft.

Component Savings
12 Hours 26 Hours
3,147 Bd. Ft. 1,109 Bd. Ft.



with studs designed at the optimum
spacing for the applied roof and
floor truss loads. Generally, less
lumber is required.

Placement plans can be generated,
picking up all bearing locations and
showing correct locations, for easy
setting. Wall panels are marked
accordingly.

Craftsmanship in Wall Panel Framing
A Wall lumber use can be optimized,

A High quality material is used.
A Walls are square.
A Proper nailing patterns are used.

A Studs and headers are designed to
support applied loads.

A Sheathing can be applied in the fac-
tory, saving time in the field.

What We Learned about Wall Framing

Stick Frame
Man-Hours to Frame 93 Hours
Quantity of Lumber 4,598 Bd. Ft.

are easy to design with today’s soft-
ware.

A Hip and valley roof systems are

much easier to build using trusses
than with conventional framing.

A Trusses can be used with a variety of

on-center spacings, to optimize
strength and lumber resources.

Component Savings
26'/ Hours 66/2 Hours
4,598 Bd. Ft. 0 Bd. Ft.

Craftsmanship in Roof Truss Framing

A Complex roof and ceiling profiles

A Long clear spans are easy to create,
reducing or eliminating the need for
interior bearing walls, beams and
columns.

A Structures are dried in more quickly,
saving time and avoiding weather-
related delays.

A Your imagination is the only limit
when you design with trusses.

"In working with con-
temporary homes,
building with compo-
nents holds your
dimensions plumb,
square and true,
ensuring a dimension-
ally accurate home,
reducing call-backs."

John Teschky,
Teschky, Inc.
Glenview, Illinois

"You have to look at
your bottom line, and
the bottom line is that
you save money with
components. You pay
morefor a truss, but
you can put it in so
much faster.

"Time and man power-
are very difficult to
come by. Using com-
ponents, you can take
the same man power
and do so much more
work."

Roy Wilder
Wilder Construction
Middlesboro, Kentucky



What We Learned about Roof Framing

S d4Fl Stick Frame Component Savings
econd Floor :

Roof Framing Man-Hours to Frame \A2Vi Hours 59M Hours 83 Hours
Quantity of Lumber 7,210 Bd. Ft. 4,875 Bd. Ft. 2,335 Bd. Ft.

G . Stick Frame Component Savings

reat Room

Roof Framing Man-Hours to Frame 104 Hours 35M Hours 68)4 Hours
Quantity of Lumber 3,641 Bd. Ft. 2,116 Bd. Ft. 1,525 Bd. Ft.

Stick Frame Component Savings

Valley Framing ~ Man-Hours to Frame 9M Hours 44 Hours 5 Hours
Quantity of Lumber 692 Bd. Ft. 362 Bd. Ft. 330 Bd. Ft.

Environmental Responsibility

A Wood is a very environmentally responsible
material to use in construction. It requires far less
energy to manufacture lumber than other build-
ing materials. Nine times less energy is used to
produce a 2x4 than a steel stud, and 24 times less
energy is used for a wood-framed floor than a
concrete floor.

A Nearly five million trees are planted every day.
Wood is the only renewable building material.

A Wasting wood is costly. In a factory, cut-offs and
short lengths can be used to the maximum, which
reduces waste. Most waste wood is ground up
and sold, so less goes to the landfill.

What We Learned about Job Site Waste

Stick Frame
17 Yards

Component
4 Yards

Savings

Wood Waste @ Job Site 13 Yards

For a Framing the American Dream™ video, contact:

Wood Truss Council of

America
5937 Meadowood Drive, Suite 14
Copyright © 1996 Wood Truss Council of America, Inc.

Madison, WI 53711-4125
608/274-4849 *608/274-3329 (fax)



