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1.00 Abstract  
 
The University of Waterloo is constantly growing and expanding in size. New buildings 
are being built and renovated every year. Looking at the building process from the cradle 
to grave approach, the amount of money and energy used is abundant and far surpasses 
sustainable levels. This lead our group to explore the question: are there alternative 
building materials on the market that are cost effective, environmentally friendly, and are 
of equal or better quality than that currently being used? 
 
This study focuses on the best “green” building materials currently on the market. The 
first stage of the paper is defining and explaining key terms. To ensure that all parties are 
on the same level, definitions of such as sustainability and green materials were provided 
to avoid confusion. This outlined the criterion upon which the green products were 
selected from.  
 
The use of a triangulation approach for data collection, allowed for the best products to 
be selected in each category.  There were seven different categories, which were 
examined in the paper: foundation, framing, insulation, paints, carpeting, flooring and 
roofing.      
 
Through our research, our group was able to find the best green products for each 
category. We conducted interviews, read journal articles, consulted company web sites 
and read case studies, all to achieve our goal of providing a comprehensive directory of 
the best green building materials on the market. This work did not come without its 
difficulties. We ran into such limitations as, minimal green products on the market, 
companies unaware that their products are labeled green, poor public relations from some 
companies and minimal availability of green products in Canada. These factors made our 
research methods and decision-making processes more difficult than expected.   
 
Despite the difficulties, using our criterion, we were able to draw conclusions on which 
green products are the best for contractors in the region to use. The results we found for 
each section were: 
 
The best green building material for the foundation was Concrete Wall-forms made by 
Faswall. This product uses waste wood and minimal cement to create an end product that 
is block-like and when stacked together forms a foundational structure ready to build on. 
The major benefits of this product are its low cost and its ability to insulate better, 
meaning lower energy use at home. 
 
The best green building material for framing is “new steel” made by Premium Steel 
Building Systems. Structurally, New Steel is much stronger than wood and other 
competing steel products, allowing the design and construction of larger and more 
extravagant building spans. Premium Steel’s “new steel” is manufactured using 100% 
scrap steel materials and is 100% recyclable (Premium Steel Building Systems, 2002).  
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The best green building material for insulating is the Enercept superinsulated building 
system. This product will save time in the construction of the building because it comes 
with wall panels, drywall and insulation all in one. This product will save money over the 
life of the building through lower heating and cooling costs. 
 
The best green building material for painting is the recycled latex paint. It is extremely 
cost-effective and is better for the environment then regular latex paints. This is because 
the recycled latex paint contains less harmful toxins then regular latex paints do. 
 
The best green material for carpeting is the Congress 28 Carpet made by Kraus Carpets. 
This product is completely recyclable by Kraus Carpets. Kraus Carpets is a local 
company, which means less energy is used in shipping the material. The most appealing 
factor is that the price of the product is extremely cost effective in comparison to other 
products on the market. 
 
The best green building material for flooring is the Cork Flooring made by Natural Cork. 
The product is extremely environmentally friendly. It is a renewable resource that is great 
for insulating and keeping heat in, and ensuring indoor air quality by reducing dust and 
VOCs. Cork flooring also acts as a fire retardant.  
 
This report acts as a great reference guide for local builders and contractors who are 
interested in building with green materials or learning about them. Green building 
material are more ecologically sustainable and are currently cost effective and available 
on the market.    
 
2.00 Introduction 
 
The creation of a contractors guide for green building materials will provide a useable 
platform from which the University of Waterloo and outside community and business 
interests can draw upon for a research tool.  The development of this guide also provides 
an opportunity for future WATgreen project groups to evaluate and improve on various 
aspects of this study, and utilize it to further development in this field.  
 
In the late 1980's, the notion of sustainable development was beginning to generate 
interest. The faculty, students and members of WPIRG began to think about how to best 
focus the interest groups.  They were able to organize a visit by DR. David Orr who 
spoke on his notion of a campus as a laboratory and biosphere.  These talks were the 
motivating factor that aided in formalizing a cohesive interest group at the University of 
Waterloo.  
  
The group consulted widely with faculty, staff, and students.  The group drafted a 
proposal to the President of the University on their idea for a new initiative that they 
called Greening the Campus. 
  
WATgreen was born October 1, 1990 during a week of student organized environmental 
activities.  For the opening of the event the President of the University, Dr. Doug Wright, 
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delivered a presentation announcing the creation of Watgreen and the universities 
commitment to its transformation into a sustainable campus (Cook, 2002, 1). 
WATgreen's goal is to promote environmental research and other initiatives at the 
university and to facilitate in the formation of interdisciplinary research within the local 
community and other academic communities around the world.  They wish to transform 
UW into a showcase for sustainability.  Greening the campus will act as a model for other 
campuses and institutions (Cook, 2002,1). 
  
This Particular project has created a comprehensive green materials contractor's guide 
specifically relating to the fundamental structural components that make up a building.  
We have complied a through and comprehensive list of green building materials.  This 
list is intended to aid interested parties in the selection and cost factoring process of 
selecting feasible and environmentally sensitive building materials for future construction 
endeavors.  Our project has been undertaken on behalf of the WATgreen committee, and 
other interested actors interested in the design and construction of this green contractors 
guide.  We recognize that students, faculty, administration, the University of Waterloo as 
a whole and the greater Kitchener - Waterloo community stand to benefit from the 
establishment of this comprehensive guide to green building materials. 
  
Our formulation of a precise research question has helped guide us through our research 
and has provided us with a clear focus. As noted in Research Decisions: Quantitative and 
Qualitative Perspectives, it is essential that the research question must come first, or none 
of the subsequent decisions you make will be optimal unless you have a clear sense of 
what you are trying to accomplish (Palys, 1997, 162).  We narrowed our focus and have 
articulated a relevant research question.  Our research question is:  what are the most 
feasible green building materials that can be utilized in the construction of the 
fundamental components of a building?  We specifically focused on, foundation, framing, 
roofing, siding drywall, insulation, underlayment, carpeting and flooring.  This research 
question subsequently fueled our research, and our methodology followed logically from 
our research question.  We understand that a fatal error common in undergraduate 
research is often a weak link between theory and data (Palys, 1997, 47).  We have made 
an attempt to connect our theory with our primary research, our methods and our 
collected data.    
  
3.00 Background 
 
Professional builders have been in constant experimentation over the past twenty years in 
an attempt to learn how to increase the level of sustainability in their building practices.  
Sustainable building innovations have been evolving at a rapid pace in North America as 
both builders and consumers come to the realization that these practices hold 
environmental, health, and economic benefits.  In an industry once dominated by 
economics and aesthetics, the popularity of sustainable building practices has been 
growing immensely.  This can be explained by the general increase in public 
environmental awareness and concern. 
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In a much less broader sense, WATgreen has been encouraging environmental awareness 
on the University of Waterloo’s campus since October of 1990.  WATgreen’s vision is to 
transform the University into a “showcase of sustainability, a true ecosystem in harmony 
with its environment” (WATgreen, 2002).  WATgreen has encouraged students to get 
involved through a Greening the Campus class where students take on a research paper 
aimed at promoting sustainability on campus.  In the past, research projects have taken on 
issues ranging from waste audits in the villages to greening the Bomber.  However, only 
few research projects have focused on examining the use of sustainable building 
materials.  The most notable project, “Roofing and Insulation Recommendations for the 
Proposed Architecture Building" examines the feasibility of introducing the use of 
sustainable building materials into the design plans for the new architecture building in 
Cambridge.  Ideally, our research will emphasize and expand on this case study, resulting 
in an increased amount of resources available to the University if they express interest in 
the implementation of sustainable building practices. 
  
There has been very little research conducted in the past regarding utilizing green 
building materials.  As the result of a 1991 Watgreen study a committee for Green 
Campus Building was formed and a set of recommendations for incorporating alternative 
technologies was established.  A number of the suggestions outlined in this study have 
been implemented into construction and repairs throughout campus.  Some of the 
implemented recommendations include low flow toilets and showerheads and the use of 
daylight capturing features now present in the Student Life Center and the Davis Center 
(Dunbnaow et al., 1991).   
  
The University has the ability to set a precedent for itself in the area of green building 
design.  While it is true that the existing buildings on campus have been streamlined to 
maximize energy efficiency, a completely green university educational building would be 
the first of its kind in Canada (Cook, 1999). 
  
The University of Waterloo has an international reputation for being a leader in 
innovative and creative thinking. "…As centers for research, teaching and policy 
development, colleges and universities possess vast resources and influence, and 
economic power, through the products they buy and the investments that they make, the 
companies that they do business with, can create and sustain major markets for 
environmentally friendly markets and technologies," (Smith, 1993, pg. Xii).  As a leading 
post secondary institution, the University of Waterloo has an obligation to extend its 
environmental initiatives. The University can promote these ideals by providing current 
and relevant training in issues related to natural resource conservation and by building 
structures that are a showcase of sustainability (Earl et al., 2000). 
 
4.00 Actor System (Appexdix 1) 
 
The actor system for this project is quite large. It affects not just the university but also 
many outside of the university with whom there is no affiliation. The main key players 
for this guide are in red. This includes our ERS 250 group. We are affiliated with the 
University of Waterloo. The university will hire a contractor to build the structure. This 
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contractor will then have to contact a materials manufacturer to purchase the raw 
materials for the building. These materials must then be transported to the contractor and 
eventually the jobsite. The revenues from these materials can then be funneled into 
research and development, which can lead to better and possibly more green building 
materials.  
 
We felt that the work of our group in this area had implications on others as well. First, it 
has the possibility to increase the environmental knowledge of those who make the 
decisions at the university if they choose to read the report. It could affect other 
universities if the University of Waterloo chooses to follow these recommendations. They 
would then have the opportunity to follow the same template by visiting the WatGreen 
site. The most likely effect would be that future ERS 250 classes will look at this project 
and use it as a guide for their own ERS 250 projects.  
 
The next major actor group is the University of Waterloo itself. The university represents 
an influential factor within the actor system. FEDS is a prime example they have large 
amounts of input into what the university does. The university, is also affected by other 
actors such as the region, who dictate bylaws. These bylaws then affect the university a 
by forcing them to change the curriculum for planners and architects. These students may 
eventually change the codes/laws when they begin working after graduation.  
 
Governments play a role as well in this. Canadian governments including federal and 
provincial regulate the university. They supply both subsidies and inputs on what needs 
to happen at the university. They can affect the curriculum by changing acts and statutes 
such as the planning act. Canadian governments along with international governments 
regulate the manufacturers and the new products they produce. This gives them a large 
amount of power to affect the design and implementation of green building materials. 
 
Finally contractors have a responsibility to the community. They work in it and should 
try to make it a better place. They could also use this guide for new area developments.  
 
5.00 What is Sustainability? 
  
In simplest terms, sustainability is best represented by the protection of natural resources 
utilized by all living organisms on earth.  Sustainability was defined by the World 
Commission on Environment and Development in 1987 as “…meeting the needs of today 
without compromising the ability of future generations to meet their own needs.” 
(Krochalis, R.F.)  However, this philosophy by no means suggests that humans should 
completely discontinue utilizing natural resources, but rather manage the existing 
resources in a more efficient manner.  In doing so, consideration is given to the future of 
the world’s resources and the future generation who will depend on them.   
  
The philosophy behind sustainability is extremely broad, with practices ranging from 
selective harvesting to sustainable landscaping.  Further, sustainability applies to, “our 
homes, housing developments, communities, cities, and regions and helps the 
environment at all levels when successfully implemented.”  The ways in which buildings 
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are constructed are directly intertwined with their surrounding natural environment, 
contributing directly to its sustainability. (Krochalis, R.F.)  
 
6.00 Research Question/Problem 
 
Our group project is designed to answer the question, are there alternative building 
materials on the market that are cost effective and environmentally friendly which are 
equal or better in quality than that currently being used. The University of Waterloo is 
constantly building, renovating and fixing buildings on campus. The energy and 
resources used in the construction on campus is abundant and far surpasses sustainable 
levels. It is time to explore new alternatives in building materials and process. This will 
ensure that construction on campus is as environmentally sound as possible.  
 
When answering this research question it is important to note that there will be a bias 
present. We are all Environmental and Resource Study students interested in 
sustainability, therefore we are more in favor of green products. We realize it is our job to 
influence contactors on campus to become greener and this is where our bias will appear. 
More importantly we are responsible in making sure that the contractors are aware of 
green materials and their potential benefits. Our project will help builders for the 
University of Waterloo find the best materials on the market. 
 
7.00 Goals and Objectives 
 
Decisions are made everyday at the University of Waterloo that raise economic concern.  
When decisions are made, they often sacrifice other factors such as the environment if the 
decision is economically beneficial.  The objective of this project is to bring attention to 
available green building materials that are comparable to those currently being used in 
both quality and cost.  In the fast paced world we live in, sitting down and finding new 
products to use in construction isn’t always the major priority of the contractor.  It is our 
goal to create a comprehensive directory of the best building materials on the market that 
can be referred to by the University and their contractors. With the completion of this 
project, contractors will have a choice in which building materials are ideal for the job.  
In the end, our major goal is to have future buildings on campus built with green 
materials.  We believe this goal is achievable if people are willing to listen and make an 
attempt to consider our suggestions.  
 
 
8.00 Research Methods 
 
We have triangulated our research effort around three main components.  We extensively 
examined current electronic and printed resources, previous case studies, projects and 
phone interviews.  Our primary source for gathering information was the use of personal 
and telephone interviews.  This method is a flexible interview style that is used to 
encourage participants (Palys, 1997).  This technique allowed us the opportunity to hear 
from the respondent directly, and clarify any misunderstandings or problems that could 
arise from our questions.  Although we have a representative contact list we understand 
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that obtaining a representative sample from our list may have been hindered by 
technological developments such as answering machines and call screening (Palys, 
1997).  
 
Interviews were held with experts, manufacturers, and consultants within the building 
industry.  For specific information regarding green foundation materials we contacted, 
Sales representatives for a company called Faswall, in Windsor, South Carolina and 
Greenblock also located in the United States. Our primary structural framing contact was 
the Collins Pine Company, that manufactured certified wood products, and is located in 
Portland Oregon. Our interviews conduced regarding green steel components was with a 
sales representative from Premium Steel Building System, located in Roanoke New 
England. In addition, we interviewed Christine VanEgmond regarding her companies' 
Green window products.  Christine is the marketing supervisor for the Gentek that is 
located in Burlington Ontario.  Colin Smith a sales representative with Gentek also 
provided us with valuable information regarding the specific window variations that the 
company produces.  Sean Gabrielle, is a sales representative for Emco building products 
and provided us with specific information on green roofing materials. Doug McClellean, 
was also interviewed specifically regarding the product his company, MDL Doors 
produced.  The Old Fashioned Milk Paint Company through sales representatives 
provided valuable insights into the ecological benefits of milk paints.  Metro Latex Paint 
Recycling Factory was also contacted and through a sales representative we also gained 
some valuable insights into the area of recycled paint as a viable alternative.     
 
We adopted a qualitative approach to research.  Our research methods are characterized 
by an inductive perspective, a belief that our research in the field should proceed the 
generating of theoretical concepts (Palys, 1997).  Therefore, we have examined the idea 
and practicality of green building products with the view that our theory regarding these 
products is not something you start with but something that we build (Palys, 1997).  Our 
conclusions are presumably more objective, and reflect the truth more accurately and 
eliminate bias. By using an inductive perspective we have begun with observation and 
allowed a grounded theory to emerge (Palys, 1997).  We have gathered valid data by 
establishing close contact with research participants (Palys, 1997).  By adopting a 
qualitative approach we were cautious about numbers, believing that the requirements of 
qualification may distance us from phenomenological understandings we choose to 
embrace (Palys, 1997).  For practical purposes and in light of the importance decision-
makers place on quantitative data, our report contains material that is precise and that 
aims to understand the statistically significant associations between variables (Palys, 
1997).  We have incorporated aggregate data from our research to determine if general 
trends or patterns are made evident (Palys, 1997).  We feel that both qualitative and 
quantitative approaches offer benefits from which to draw upon. Because there is 
significant overlap between the two approaches we have incorporated features of both 
into our report (Palys, 1997).  
 
Accordingly, we will be listing the approximate market costs of particular products as 
well as the manufacturer’s anticipated product life-span calculations. Price and life span 
quantitative data were also used to compare currently used products with comparable 
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green materials.  The use of exploratory research was key to the development of our 
theory.  Deductive research is theory guided and helped us focus our research by 
suggesting what to look for and where such information can be gathered (Palys, 1997).  
Exploratory research was an integral and focal part of our research process (Palys, 1997).  
For example, our selection of interview participants helped us to begin to understand the 
points of view of the various actors and identify worthy research questions (Palys, 1997).  
It further allowed us to understand the points of view of the actors as well as articulate 
and operationalize variables of interest (Palys, 1997).   
 
We have implemented strategic sampling of key informants (Palys, 1997).  We have 
recruited participants who are very familiar to our topic of interest.  We attempted to 
remain open to various perspectives.  In our study we have used the idea of flexibility and 
breadth of coverage as a guiding ideology (Palys, 1997). 
 
9.00 Project Design 
 
After a careful assessment of time, and exploratory research, we have focused on the 
main structural components of which a building is comprised. The main areas that we are 
focusing on include: foundation, framing, windows, doors, roofing, siding, drywall, 
insulation, underlayment, carpeting and flooring.  For the collection of data we used 
phone interviews to gather current and relevant data regarding green building materials 
from contractors and manufacturers within the industry as outlined above.  Our 
interviews were conducted with green product manufacturing firms, manufacturing firms 
that provided products that were energy efficient, and Recycling companies.  We utilized 
Canadian or local companies whenever possible.  It was necessary to gather much of our 
primary data from manufacturing firms in the United States because the majority of green 
building material manufacturing firms are based there.   
 
Our method combined open-ended questions, with more structured questions, to facilitate 
a more effective interview process (Palys, 1997). We examined previous projects and 
case studies that focus on green building material to gain background information and 
build on previous research.  We have also been extensively researching electronic and 
published resources to enhance our understanding of the topic. These resources provided 
us with vital quantitative data upon which we based our comparative analysis of green 
building materials versus what is presently on the market.  By triangulating current 
electronic and printed resources, previous case studies, projects and phone interviews we 
have provided a comprehensive data analysis, that has allowed us to gain some definitive 
answers.   
 
In addition to interviews, extensive literature reviews were conducted in order to collect 
and enhance our primary data.  Exploratory research and utilizing aspects of both 
qualitative and quantitative methodological approaches has allowed us to strive for 
accurate results.  The method of triangulation has helped us determine the quality and 
reliability of data by having facts substantiated from numerous primary and secondary 
sources.  We utilized the input gathered from interviews, along with data collected from 
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literature reviews and case studies, to formulated our conclusions, and substantiate the 
credibility of our work.   
 
10.00 Green Building Materials 
 
Evaluating building materials is a complex process.  There are always tradeoffs.  Our 
underlying belief is that healthy ecosystems sustain healthy economies.  Factors such as 
price, performance, aesthetics, and practicality determine whether a product has utility 
value within the marketplace.  In addition to drawing comparisons between products on 
the basis of price, performance, usability, practicality and aesthetics, the products must 
also offer additional benefits.  These products must aim to protect health, and use energy 
and other resources efficiently and sparingly. 
  
There is a multitude of factors that need to be considered when determining the 
"greenness" of a product.  When defining what makes a product green, there are many 
aspects to consider.  We will be specifically examining how specific criteria should be 
analyzed when determining the best products for our main structural component study.  
The recommended materials for foundations, framing, roofing, siding, drywall, 
insulation, underlayment, carpeting, and flooring will be selected with thought into 
incorporating components of the following four categories (Green, 2001): 
 
(1) Products that can be made from environmentally attractive materials: 

 Salvaged products 
 Products with post-consumer content 
 Products with post-industrial content 
 Rapidly renewable products 
 Products made form agricultural waste material 
 Natural of minimally processed products 

 
(2) Products that are green because of what is not there:   

 Products that reduce material use 
 Alternatives to ozone-depleting substances 
 Alternatives to products made form PVC and polycarbonate 
 Alternatives to conventional preservative-treated wood 
 Alternatives to other components considered hazardous 

 
(3) Products that reduce environmental impacts during construction, renovation, or 
demolition (Reed, 1997): 
 

 Take life cycle costing into account, rather than first cost.  This will lead to 
higher quality design and materials. 

 Reuse existing building materials and infrastructure to reduce the amount of 
new materials required. 

 Recycle construction waste at job site.  New markets are continually being 
developed. 

 Minimize waste by designing for standard sizes. 
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 Use value-engineered products such as prefabricated components for more 
efficient structures. 

 Select durable and heavy materials that can provide thermal mass in buildings. 
 Specify as many locally manufactured materials and products as possible to 

support the local economy and minimize transportation. 
 Build with salvaged materials whenever possible. 
 Minimize and recycle packaging materials. 
 Use materials the do not require frequent of harmful maintenance. 
 Products that reduce the impacts of new construction 
 Products that reduce the impacts of renovation 
 Products that reduce the impacts of demolition 

 
(4) Products that contribute to healthy and safe indoor environments: 
 

 Products that do not release significant pollutants into the building. 
 Products that block spread of indoor contaminants. 
 Products the remove indoor contaminants. 
 Products that remove indoor pollutants. 
 Products that improve light quality.   

 
Our structural components have been selected because they exemplify various aspects of 
all four categories. 
 
11.00 Assessment Criteria 
 
To allow our group to thoroughly and effectively evaluate the major structural component 
areas of the best green products currently available, we have identified seven categories 
that will be used to complete this evaluation.  Concerns of availability, life span, cost, 
instillation, transportation, strengths, weaknesses and additional factors will all be 
considered. Recommended products in the area of foundations, framing, roofing, siding, 
drywall, insulation, underlayment, carpet and flooring were analyzed and assigned ratings 
on their overall performance.  One product will be recommended from each category as 
the one that best meets the green building material criteria and standards outlined in the 
above section. 
  
The materials that were selected for study and recommended in each of the categories 
were selected according to the following criteria. 
 
12.00 Availability 
 
The availability of a product was assessed on four criteria: 
 
(1) Whether the material was manufactured locally. 
(2) Whether the technology was experimental. 
(3) The length of time the product has been on the market (Proven effectiveness). 
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(4) Existence of a local company with knowledge of instillation and maintenance (Earl, 
2000). 

 
13.00 Cost 
 
(1) The material must be such that it keeps within the allocated project budget (if one    

exists) 
(2) Materials should be of a nature that maintenance and operation costs are kept to a 

minimum 
(3) The performance of the product must be cost-effective and accepted as a viable 

alternative in the construction industry. 
(4) The material must be kept within specific design objectives. (The materials must fit 

within the other six outlined greens building standard criteria). (Earl, 2000). 
 
14.00 Health and Social Aspects 
 
Predetermined health and safety considerations were also considered and assessed based 
on these five criteria (Earl, 2000). 
 
(1) Materials must be of a nature as to not foster or become vulnerable to bacterial or 

fungal growth that could aggravate allergies or induce sickness within the structure. 
(2) Concentrations of toxic substances contained within the materials should be kept at 

an absolute minimum. Where possible all toxic substances should be eliminated and 
alternatives found. 

(3) Materials must meet fire safety codes, and be fire retardant. 
(4) Occupation comfort level must be maintained. Heating cooling, ventilation, light 

penetration, must all be maintained at current standards. 
(5) Aesthetics should be considered.  The appearance of the building should be 

architecturally compatible with the surrounding structures.   
 
15.00 Environmental Impacts 
 
We firmly believe in the ability of a green enterprise such as a contractors guide being 
able to effect community development.  This would require a fundamental change in our 
relationship to more natural, or energy efficient materials, drastically reducing material 
use. The building industry is responsible for 40 per cent of materials throughput in the 
North American economy. The building industry is one of the most important factors in 
shaping materials and energy consumption throughout the economy as a whole.  The 
built-environment that we have created therefore could play a strategic role in creating a 
more ecologically sound economy (Ecological Materials, 1999).   
 
We also realize that environmental problems will never be solved solely by technical 
means.  It is impossible to separate questions of material use from the larger context of 
how the materials are used and why they are used.  For this reason we have also 
examined larger questions of green economic development in our product selection.  A 
non-green product for example, may carry a smaller purchase price, compared to a green 
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material, although if lifecycle costing is utilized, the green product may be the superior 
material to utilize.  It is ideal of adopting different economic paradigms that has been 
behind our research methodology.  With similar ideals we have defined what the various 
aspects are, that make a product green.  The greenness of a product can be categorized in 
eight ways (Earl 2000). 
 
(1) Materials must reduce emission of pollutants. 
(2) Waste by-products of the materials during manufacturing should be minimal. 
(3) The material should be easily recyclable or reusable. 
(4) The building materials selected must promote energy conservation. 
(5) The building materials should be resistant to UV radiation 
(6) The materials should be resistant to bacterial and fungal growth. 
(7) The materials must be sustainable (i.e. they are produced sustainably, exacting 

minimal environmental damage.) 
 
Our product recommendations have been selected incorporating components of these 
eight categories. 
 
16.00 Environmental Benefits 
 
The rational for utilizing green building materials and thereby preventing waste and 
encouraging recycling is that it reduces materials being channeled into the waste-stream, 
in turn producing monetary savings.  We have outlined our top four reasons why we 
should be using green products and targeting reducing the wastes that are generated by 
construction initiatives. 

 
(1) Reduces dependence on natural resources such as trees, and oil, and minerals. 
(2) Creates less pollution by reducing manufacturing and transportation 

emissions 
(3) Uses less energy and water since recycling many materials requires less 

energy and water compared to products made from virgin materials. 
(4) Reduces greenhouse gas emissions by using less energy for manufacturing 

and transportation. 
 
17.00 Anticipated Outcomes: 
 
We as a group anticipated before we started that we would run into some trouble finding 
alternative products that where cost effective and efficient.  We predicted that we would 
have to do a lot of in-depth research to make sure that the products that we do 
recommend are truly a better product then that currently used.  We anticipate that we 
would find at least two products that where efficient enough to recommend but probably 
only one of the two would be realistically be taken into consideration by the university.  
We hope that in the near future, after this report has been finished, the university will 
look to it to maybe find a greener alternative product to use on campus.  
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18.00 Limitations 
 
As a preliminary research project conducted over a four-month term, time constraints 
may have had an impact on our results.  The relatively short time span allotted could have 
affected the data collection processes, and resulted in a less precise interpretation of the 
data.  Subsequently, time restraints had an impact on our literature review process, and on 
the quantity of key informants we were able to consult.  
 
Many of the organizations, individuals, and designers that we had to contact were located 
in the United States.  This put monetary restrictions on the time available to contact these 
individuals via phone.   
 
Many of the prospective interviewees who arose out of our literature review could not be 
contacted due to business relocation issues, and address changes.  Many prospective 
interviewees failed to return phone messages or emails. Those we were in contact with 
were not always able or willing to answer our questions. When it became knowledge that 
we were not interested in purchasing, some people were unwilling to discuss product 
information.   
 
We also found an information gap that seemed to be wide spread within the building 
industry.  Some of the representatives were not familiar with the green qualities their 
products possessed.  According to websites and product brochures, certain products that 
the representative's company manufactured was environmentally friendly although this 
information was apparently not decimated to all of the staff. 
 

19.00 SUGGESTED PRODUCTS: 

 
20.00 Building Foundations: 
 
20.01 Introduction 
 
The most fundamental step in the building process is pouring the foundation.  A properly 
poured foundation is very important, as its purpose is to insure that an appropriate 
amount of support is equally distributed throughout the base of the structure once the 
building process is complete.  Building foundations also act as insulation, keeping warm 
air inside and the cool air out during the winter months.  A properly installed foundation 
is the first step in any contractor’s building design and should therefore be considered 
when exploring the topic of sustainable building materials.  The following section of the 
paper will explore the latest environmental innovations with respects to building 
foundations, and suggest available alternative materials and instillation methods that 
promote sustainability within the construction industry. 
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20.02 Current Materials and Instillation Methods 
 
In the construction industry, there are generally two common types of building 
foundations that are currently being used.  The most cost and time efficient type of 
building foundation consists of poured concrete.  Poured concrete foundations are easily 
adaptable to any building shape, size, and design, and are even available in numerous 
aesthetic finishes.  Another popular type of foundation commonly used in the 
construction industry is a block wall foundation.  Although not as aesthetically appealing 
as poured foundations, block wall foundations serve their purpose and provide adequate 
support throughout a building’s structure.  Both these types of foundations are non-toxic 
and pose no major direct threat to the environment.  However, alternative foundation 
materials, products and instillation methods that encourage sustainability are slowly 
gaining in popularity among building designers and contractors. 
 
20.03 Sustainable Foundation Alternatives: Manufacturer and Product Information: 
 
The following section will outline sustainable foundation products that are currently 
available in North America, summarizing information on their manufacturers, instillation 
methods, and most importantly, their environmental benefits. 
 
 
20.04 Alternative Product #1:  
 
Faswall – Concrete Wall-forms 
Windsor, South Carolina 
tel: 1-800-491-7891 
 
20.05 Overview 
 
Faswall is a company based out of Windsor, South Carolina that manufactures wall-
forms to be used in commercial building foundations.  The technology used by Faswall 
was first discovered in 1987 by Hans and Leni Walter.  Hans and Leni Walter discovered 
that any fibrous material (including waste woods) could be successfully combined with 
cement to produce a strong and durable concrete material (Faswall Concrete Structures, 
2002).  Having gained a solid understanding of this process, Faswall developed the K-X 
system to treat and prepare waste-wood so that it could be used in wood-cement wall-
form foundations. 
 
20.06 Product Information 
  
More specifically, the K-X system uses a two-stage mineralization process to preserve 
the wood.  The ionization between the wood fibers and the K-X minerals results in a 
permanent chemical bond, allowing the waste wood to comprise an integral ingredient in 
the concrete.  In fact, Faswall wall-forms are made out of 85% K-X Aggregate (treated 
recycled waste wood) and only 15% Portland cement (Faswall Concrete Structures, 
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2002).  The end product is a block-like wall-form, that when stacked together form a 
foundational structure ready to build on. 
 
The following, is a list of Faswall system benefits that help promote sustainability, as 
well as structural safety and stability: (Faswall Concrete Structures, 2002) 
 
• 4-hour Fire Rating 
• Freeze and Thaw 

- withstands a wide range in temperature fluctuations 
• Termite and Pest Resistant 

- composition of the wall-forms makes it impossible for pests to tunnel through 
the foundation. 

• Energy Efficient 
- the insulating features of Faswall wall forms keep walls cool in the summer 

and warm in the winter. 
- Reduces utility use to a fraction of what it would be with traditional poured 

concrete foundations. 
• Non-Toxic Wall System 

- wall-forms will never outgas any harmful chemicals into the surrounding 
environment 

- The quick drying action of the wall-forms means no build-up of mildew, 
fungus, or any other harmful chemicals that can jeopardize the quality of the 
air. 

 
20.07 Product Instillation 
 
Faswall wall-forms are unique in that they are used in addition to poured concrete 
foundations.  The wall forms are used as forms for poured concrete walls, however are 
permanently left in place once the poured concrete is dry.  This insures permanent 
insulation for the structure without having to apply additional insulation and exterior 
sheathing that is commonly manufactured using harmful chemicals.  Following 
instillation, Faswall’s wall forms provide an ideal surface for applying siding, brick, or 
any other surface covering available on the market. 
 
20.08 Strengths and Weaknesses  
 
There are two main characteristics about Faswall wall-forms that encourage sustainability 
and promote a sense of environmentally friendliness: (Faswall Concrete Structures, 2002) 
 

1) Faswall wall-forms are manufactured using 85% recycled waste wood: 
- instead of wasting space in landfills, this product promotes the recycling of 

waste wood into strong and durable building products. 
 

2) Faswall wall-forms promote energy efficiency: 
- meant to provide permanent insulation without having to apply additional 

exterior insulation. 
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- Energy consumption is minimized. 
 
20.09 Alternative Product #2: 
 
Greenblock – Insulated Concrete Wall-forms 
Woodland Park, United States 
1-719-687-0645 
 
20.10 Overview 
 
Greenblock is located in Woodland Park, United States and manufactures insulating wall-
forms using new technology that transforms harmful by-products into a main ingredient 
found in concrete foundations.  By using toxic by-products that would traditionally be 
burned off into the atmosphere, the Greenblock company uses a special process that 
transforms these toxins into a material called Polystyrene, a material that is later used as 
the main ingredient in their wall-forms. 
 
20.11 Product Information 
 
Greenblock has taken Polystyrene technology and used it to manufacture a foundational 
wall-form that is able to perform three different building functions in one step.  
Greenblock’s wall-forms act as a building’s foundation, provides excellent insulation, 
and acts as an air/vapor barrier.  More specifically, the product itself comes in the form of 
panels that are attached using rebar supports.  Once installed, Greenblock wall-forms 
provide excellent protection against fire and earthquake damage  
 
20.12 Product Instillation     
 
Instillation training for Greenblock wall-forms is very minimal and takes only a few 
hours.  Furthermore, the entire instillation process requires the use of traditional tools, 
eliminating the need for expensive one-purpose use type equipment.  The instillation 
process itself involves very few steps and takes minimal manpower.  More specifically, 
the wall-form blocks are stacked to form the appropriate shape and size of the desired 
wall.  The hollow core of the blocks is then filled with concrete and left to settle.  Once 
the concrete is hardened, the wall-form blocks are left in place and the instillation process 
is complete and the foundation is ready to be built on.   
 
20.13 Strengths and Weaknesses 
 
The Greenblock product has numerous characteristics that promote sustainability and 
encourage environmental friendliness: (Greenblock Worldwide Incorperated, 2002)  
 

1) Replaces the use of timber products (as it can be used above the grade of the soil 
as framing) thus saving timber for uses other than wall framing. 

2) Utilizes Petroleum by-product gases formerly exhausted into the atmosphere. 
3) Product is non-biodegradable, and will therefore last forever. 
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4) Product is non-nutritive to rodents and insects. 
5) Has little waste when assembling. 
6) Product is 100% recyclable. 
7) Uses aggregate and cement, two of the world’s most readily available materials. 
8) The main ingredient, Polystyrene, contains no CFC’s, HCFC’s, or HCF’s. 

 
20.14 Summary Chart: Sustainable Foundation Products 
  
  
Chart 
Headings/ 
 

    

Product  Life-span Cost   Company 
contact info 

Additional 
factors 

Faswall  
Concrete Wall-

forms 

N/A Estimated price 
with shipping 

to Canada: 
$4.00/square 

foot 

Faswall – 
Concrete Wall-

forms 
Windsor, South 

Carolina 
1-800-491-

7891 

 

Greenblock 
Insulated 

Concrete Wall-
forms 

Structure is 
guaranteed to 
last virtually 

forever. 

Estimated price 
with shipping 

to Canada: 
$4.50/ square 

foot 

Greenblock – 
Insulated 

Concrete Wall-
forms 

Woodland 
Park, United 

States 
1-719-687-

0645 

 

    
20.15 Recommendation 
 
The characteristics between Faswall wall-forms and Greenblock wall-forms are very 
similar.  Their level of sustainability and structural integrity are easily comparable to one 
another.  However, the lower cost of Faswall’s product and shipping charge inevitably 
encouraged us to make their product our recommendation for the foundational material of 
choice. 
 
21.00 Building Framing: 
 
21.01 Introduction: 
 
The framing of a building is the second most fundamental step in the building process.  A 
building’s frame outlines the building’s dimensions, and insures adequate support is 
equally distributed throughout the building’s structure. It is therefore important to explore 
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structural framing alternatives when exploring the topic of sustainable building materials.  
The following section of the paper will explore the latest environmental innovations with 
respects to the structural framing of buildings and will suggest available alternative 
materials and instillation methods that promote sustainability within the construction 
industry. 
 
21.02 Current Materials and Instillation Methods: 
 
There are very few options when considering structural framing material and instillation 
processes.  Currently in the building industry, the two materials in use for the 
construction of structural framing are wood and steel. Although instillation methods have 
improved in efficiency, the process by which building frames are constructed has also 
remained consistent for decades.  Since wood and steel are so versatile and can be used to 
construct various shapes and sizes of buildings, the specific techniques and equipment 
used to construct structural frames are up to the contractor.   
 
21.03 Sustainable Framing Alternatives: Manufacturer and Product Information 
 
Although there are few material alternatives for structural framing, there are products and 
manufacturers that meet sustainability criteria and are therefore viable resources when 
exploring sustainable building materials and practices.  The following section will outline 
sustainable structural framing alternatives that are currently available in North America, 
summarizing information on their manufacturers, instillation methods, and most 
importantly, their environmental benefits.   
 
21.04 Alternative Product #1 
 
Collins Pine Company: Certified Wood Products 
Portland, Oregon 
1-800-329-1219 
 
21.05 Overview 
 
The Collins Pine Company is located in Portland, Oregon and is responsible for the 
operation of over 295,000 acres of forest in three different environments (The Collins 
Pine Company, 2002).  For over sixty years, the Collins Pine Company has been 
producing high-quality lumber while operating under a “sustained yield” management 
plan.  The company has received certification by Scientific Certification Systems, who 
labeled their forest management practices as “state of the art.”  Although the lumber 
produced by the Collins Pine Company is manufactured into various different materials, 
their hardwood lumber is ideal for both residential and commercial structural framing. 
 
21.06 Product Information   
 
The Collins Pine Company produces certified hardwood and softwood lumber that is sold 
and manufactured for a variety of uses and materials.  However, for all intensive 
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purposes, we will be focusing on their dimensional lumber that is commonly sold for the 
construction of structural framing.  Dimensional lumber is available in a variety of 
species including red oak, cherry, maple, and beech.  Lumber can be cut and finished to 
the customer’s specifications.  Although the lumber produced by the Collins Pine 
Company is no different in physical make-up than other competing lumber producers, it 
is the harvesting, production and management techniques they use that highlights their 
product as a sustainable building material. 
 
21.07 Product Instillation  
 
Using Collins Pine Company lumber requires no specific design or construction process 
and can easily be adapted to any contractor’s methods. 
 
21.08 Strengths and Weaknesses 
 
The environmental benefits associated with Collins Pine Company lumber are countless 
and encourage environmental sustainability on a number of different levels.  The 
following is an outline of the sustainable practices implemented by the Collins Pine 
Company, with respects to both their harvesting practices and business practices: (The 
Collins Pine Company, 2002) 
 
• Harvesting operated under a ‘Sustained Yield Management Plan’ 

- By operating under this management plan, the Collins Company is promoting 
sustainable harvesting methods and insuring a healthy and prosperous future 
for their forests.  For example, despite harvesting more than 1.5 billion board 
feet of lumber from their Almanor forest in California, the forest still holds 
just as much wood as it did before any logging began. 

- Current initiatives such as actively studying plant water usage and seeking 
ways to reduce, reuse, and recycle water are under way and are aimed at 
constantly improving the sustainability of the company’s practices. 

 
• Members of the ‘Natural Step”  

- Natural Step is a internationally environmental organization who’s objective 
is to encourage businesses to conserve natural resources by moving away 
from wasteful, toxin spreading methods of material handling and 
manufacturing processes. 

- All business practices are based around four simple conditions: 
1) Does the action reduce the use of finite mineral resources? 
2) Does the action reduce the use of long-lived synthetic products or 

molecules? 
3) Does the action preserve or increase natural diversity and the capacity 

of ecosystems? 
4) Does the action reduce the consumption of energy and other 

resources? 
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- Initiatives have been taken by the Collins Pine Company to increase the 
sustainability of their business practices.  For example, the Collins Pine 
Company now only uses printer/copier paper that is 80% recycled fiber.   

 
21.09 Alternative Product #2 
 
Premium Steel Building Systems 
N.E., Roanoke 
tel: 1-800 390-4693 
 
21.10 Overview  
 
The Premium Steel Building Systems Company is located in Roanoke, New England and 
manufactures and designs steel building systems.  Judging by the depletion of North 
America’s natural lumber resources, founders of Premium Steel Building Systems 
recognized the volatility of the lumber industry.  In doing so, they like many other 
members of the building industry began to explore alternative framing materials.  The 
genuine structural and environmental benefits of steel were obvious to the founders of the 
Premium Steel Building Systems Company.  Ironically enough, the first project they ever 
took on using steel was for the design and construction of a building on a university  
campus. 
 
21.11 Product Information  
 
The Premium Steel Building Systems Company designs and manufactures “new steel” 
for various types of construction projects. It is extremely durable and its strength is ideal 
for the framing of large commercial and industrial buildings.  The term “new steel” refers 
to the innovations made by Premium Steel with respects to the strength, durability, and 
manufacturing.  Premium Steel’s “new steel” is manufactured using 100% scrap steel 
materials and is 100% recyclable (Premium Steel Building Systems, 2002).  Structurally, 
Premium Steel’s “new steel” is much greater in strength than wood and other competing 
steel products, allowing the design and construction of larger and more extravagant 
building spans.  Furthermore, “new steel” is guaranteed not to buckle, rot, warp, or split.   
 
21.12 Product Instillation    
 
Using Premium Steel’s “new steel” requires no specific design or construction process 
and can easily be adapted to any contractor’s methods. 
 
21.13 Strengths and Weaknesses 
 
The following is an outline of the environmental benefits associated with using the “new 
steel” designed and manufactured by the Premium Steel Building Systems Company: 
(Premium Steel Building Systems, 2002) 
 
• “New steel” is manufactured using recycled waste steel. 
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- more than 14.2 million end of life vehicles were recycled in 1999 for the 
purpose of manufacturing steel.  

- more steel is recycled each year in North American than aluminum, glass, and 
plastic combined, making it one of the most sustainable materials in the 
industry. 

- steel recycling programs reduce the solid waste stream resulting in saved 
landfill space and conservation of natural resources. 

 
• The use of “new steel” provides good air quality. 

- “new steel” framed buildings are generally free of air polluting chemicals that 
are often found in other competing construction materials. 

 
• Steel is completely inorganic and will not rot, split, or crack, therefore making it    
    impenetrable to termites. 
 
• The use of steel minimizes the current stress being placed on North America’s old- 
   growth forests and other environmental concerns associated with the logging industry. 
 
21.14 Summary Chart: Sustainable Framing Alternatives 
 
Chart 
Headings/ 
 

    

Product 
Availability 

Life-span Cost Company 
contact info 

Additional 
factors 

Collins Pine 
Company 
Lumber 

 
N/A 

 
Available upon 

contractor’s 
request. 

Collins Pine 
Company: 

Certified Wood 
Products - 
Portland, 
Oregon 

1-800-329-
1219 

 

Premium Steel 
Building 
Systems 

Steel is 
guaranteed 
virtually 
forever 

 
Available upon 

contractor’s 
request. 

Premium Steel 
Building 
Systems 

N.E., Roanoke 
1-800 390-4693 

 

 
21.15 Recommendation 
 
Comparing the characteristics of the two products, both are ideal when making 
environmental considerations during the framing process.  However, the environmental 
benefits of Premium Steel’s “new steel” are the most attractive out of the two options.  
The fact that it would take 40 to 50 mature trees using wood framing and only 6 scrap 
cars using steel framing to build a 2000 square foot structure (Oikos Green Building 
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Source, 2002) speaks for itself.  Not only is steel the most sustainable, but its structural 
benefits also surpass those of a wood farmed structure.  
 
22.00 Building Insulation: 
 
22.01 Introduction 
  
Good insulation can be the difference between having a large or small heating and 
cooling bill.  It is important to have good insulation to keep the building cool in the 
summer and warm in the winter, without having to use too much energy.  However 
insulation can also have serious health impacts.  Some forms of insulation are thought to 
be cancer causing agents.  The majority of the current insulation being used emits toxins 
and fibers into the air and atmosphere, which are hazardous to the environment.  
 
22.02 Current Materials: 
 
Fiberglass: 
  
Fiberglass insulation is the most commonly used, due to the fact that it is cheap, available 
and easy to install. Fiberglass is made with silica, sand, limestone, boron, PF resin and 
cullet. During the manufacturing of fiberglass insulation, the plant will release fibers and 
pollutants into the atmosphere and create run-off into water systems.  The final product 
can irritate the skin. The toxins from the insulation are also believed to be cancer causing 
and can be inhaled as well as coming into contact with the eyes and skin.  Finally, 
fiberglass insulation cannot be recycled and will most likely have to be replaced at least 
once during the life span of the building. 
 
Mineral Wool: 
 
Mineral Wool is made from steel slag, PF and natural rock.  During the manufacturing of 
the product it releases chemicals into the atmosphere and into nearby streams the same 
way that fiberglass does.  It is very much like fiberglass for hazards and health concerns, 
except that mineral wool does not release any fibrous material into the environment. 
  
22.03 Sustainable Insulation Alternatives: Manufacturer and Product Information 
 
22.04 Alternative Product #1: 
 
Enercept 
3100 9th Ave. SE, Watertown, SD 57201.  
tel: 1-800-658-3303 
 
22.05 Overview: 
  
This product consists of two gypsum boards, 11.1 mm thick.  The two boards are made 
from urethane, polystyrene and are lined with recycled wood and wood from tress 
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grown on tree farms.  Foam insulation fills the middle of the two gypsum boards.  The 
foam is made 20% reused plastics and is degassed during manufacturing.  The panels are 
prefabricated and easy to install.  This will save time and money on labor.  The panels are 
attached to a load barring frame made of steel and aluminum.  The panel walls out 
perform a standard stud wall at 200 pounds per lineal foot racking resistance.  The panels 
also come with finished drywall already attached.  The benefit of having a pre-built panel 
is that it virtually eliminates job site waste.  The Enercept wall panels will save over 50% 
in heating and cooling costs compared to conventional framing, and will never need to be 
replaced or cleaned as long as you have an air-exchanger in the building.  This product 
does not emit any hazardous toxins into the atmosphere that would harm humans or the 
environment.  The cost of the product is $3.21 per square foot.  This is more expensive 
then regular insulation, but because the Enercept wall panels are used as the frame of the 
building as well as never having to be cleaned or replaced, and cost saved for labor, and 
heating and cooling cost, you will save money in the long run (Enercept Superinsulated 
Building System, 2002).  
 
22.06 Product Information: 
 
Enercept Structural Insulated Panels is a company out of Watertown, South Dakota.  
They build the wall panels at the plant according to the building that you want to be built 
and ship it after it has been fabricated.   
 
22.07 Product Installation: 
 
The installation is easy once you know how to connect the panels, this is why Enercept 
gives you a construction guide with a step-by-step procedure on how to build with the 
panels. If the contractors have any questions or you need any help, there is an information 
line; if you are still in need of help, Enercept will send someone to the construction site. 

 
22.08 Transportation: 
 
Transportation is coming from the United States so it will be more expensive.  There are 
many factors to be taken into consideration such as if there are any other products being 
shipped to Canada and how much product you need. 
 
22.09 Strengths and Weaknesses: 
 
The Enercept wall panels are prefabricated to make for easy construction.  They save 
time on the labor and the construction does not take too long.  The walls are made of 
wood from a tree farm, and the core is made from 20% recycled plastics and other 
recycled cores.  The product does not need any cleaning and will never need to be 
replaced as long as if you have an air exchanger.  The wall panels come finished on the 
interior, so you don’t need drywall for them.  The price is $3.21 per square foot.  It may 
be a bit more expensive but it the panel acts as insulation, support, and drywall all in one.  
The Enercept wall panels will save you 50% on your heating and cooling bills in the long 
run too (Enercept Superinsulated Building System, 2002). 
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22.10 Alternative Product #2: 
 
Air-Krete 
Cementitious Foam Insulation  
P.O. Box 380 
Weedsport, NY 13166-0380 
Phone/Fax: (315) 834-6609 
 
22.11 Overview: 
  
Air Krete is foam, which is sprayed into place between the walls.  The foam is made up 
of magnesium oxide, which can be naturally found in seawater.  The other ingredient is 
normal cement.  The foam never needs to be replaced, fixed or cleaned once it has settled 
in (Air-Krete Foam Insulation, 2002).   

 
22.12 Product Installation: 
 
The foam is sprayed into the framing of the house, at this point it is like a shaving cream 
substance and takes about a day to settle and solidify.  It is sprayed into place using spray 
guns or a similar method.  

 
22.13 Transportation: 
  
The product is being shipped from the United States, so it will be more expensive, but 
cost it all depends on the load and amount to be transported.  
 
22.14 Strengths and Weaknesses: 
 
The spray emits no toxins, which are hazardous to humans or the environment.  No 
rodents or insects will tamper with it due to its’ de-oiling effect and it can be reused as a 
soil fertilizer.  It has an insulation value of 3.9, which is better then most conventional 
insulations.  It is also fire proof and very effective with sound proofing rooms.  However 
it does take a bit more time to spray it into place and cover the full area (Air-Krete Foam 
Insulation, 2002).  
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22.15 Summary Chart: Alternative Insulation Products 
 

 
22.16 Recommendations: 
 
We would recommend that the University use the Enercept superinsulated building 
system.  We recommend this because it will save time in the construction of the building 
as well as save money over the life of the building (through heating and cooling costs).  
This product comes with wall panels, drywall and insulation all in one, meaning that you 
will not have to worry about finding and installing each separate product.  
 
23.00 Interior/Exterior Building Paint 
 
Painting the interior is important to make the building looked finished, clean and new.  
Paint can be highly toxic to the environment. It may harms fish and wildlife, and 
contaminate the food chain if poured down a storm drain. It can also pollute groundwater. 
Pouring excess paint down the drain disrupts microbes and causes sewage treatment to be 
less effective and more costly. If thrown into the trash it can contaminate other recyclable 
materials, thus wasting valuable resources (Hazardous Waste Guidelines, 2002). 
 
23.01 Current Materials: 
 
Latex: 
  
Latex paint may not be as highly toxic as lead based paints were, but latex paints do 
contain lead, mercury and volatile organic compounds.  These contaminants are 
concentrated enough that it is recommended by most contractors that you where a mask 

Chart 
Headings/ 
 

    

Product  Life-span Cost   Company contact 
info 

Additional 
factors 

Enercept 
Superinsulated 
Building 
Systems 

N/A $3.21 per 
square foot 
shipping extra 

Enercept 
3100 9th Ave. SE, 
Watertown, SD 
57201.  
1-800-658-3303 
www.enercept.com 

Easy 
installation. 

Air-Krete N/A $.30 per 
board foot 
(12”x12”x1”) 

Cementitious Foam 
Insulation  
P.O. Box 380 
Weedsport, NY 
13166-0380 
Phone/Fax: (315) 
834-6609 
 

Needs special 
gun to use 
product. 



 32

so one does not inhale these hazardous compounds.  A one-gallon can of latex paint will 
sell for roughly 35 to 40 dollars (Latex Disposal Fact Sheet, 2002).  
 
23.02 Sustainable Paint Alternatives: Manufacturing and Instillation Information 
 
23.03 Alternative Product#1: 
 
Milk Paint 
170 King Street East, Toronto, Ont. 
 
23.04 Overview: 

  
Milk Paint is made of milk protein, lime, clay, and earth pigments such as ochre, umber, 
iron oxide, and lampblack.  The lime is alkaline but becomes totally inert when mixed 
with the slightly basic milk.  Milk paint may be home made. The idea of using milk 
powder for paint is not a new one; it actually dates back to ancient Egypt, where the 
Egyptians used milk powder to paint hieroglyphics and for writing (The Old Fashioned 
Milk Paint Company, 2002).   

 
23.05 Manufacturer: 
 
This product is made in Groton Massachusetts.  The Old Fashioned Milk Paint Company 
was established in 1973.  Where they originally made the paint for use as a finish for old 
furniture and then after decided to make the paint usable for interior designing.  The 
company sells their product to stores around North America.  In Canada milk paint can be 
found in a store in Toronto called Nitty Griddy, located at 170 King Street East.  It costs 
$127.25 for enough paint to cover 400 square feet (Niddy Gitty, 2002). 
 
23.06 Product Instillation: 
  
The paint is bought in a solid powder form and needs to be mixed with water to be 
applied to the interior walls. The product is applied the same way that any other paint 
would be, with the use of brushes and rollers (Niddy Griddy, 2002).  
 
23.07 Transportation: 
 
Because the product can be found in Toronto the shipping cost is reduced.  
 
23.08 Strengths and Weaknesses: 
 
Milk Paint is made of all natural materials and is non toxic so it will not have an adverse 
affect on the environment.  Unlike latex paints it does not need to be treated as hazardous 
waste.  The paint has a longer life span then latex paint.  The advantage of having the 
paint in a powder form is that you can easily make up the amount you need to use, which 
reduces waste.  The powder will last a lifetime.  The disadvantage is that it is cost and 
you have to take the time to mix up the paint.  
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23.09 Alternative Product #2: 
 
Reused Latex 
2001 Washington St., Oregon City 
 
23.10 Overview: 
 
Latex paints can be recycled and reused for both interior and exterior painting.  It is very 
cost effective; a five-gallon can of paint will sell for $20.00 American.  For example, 
one-gallon latex paints are sold for roughly 35- 40 American dollars.  The old paint is 
processed and blended into different colors, the finished product is comparable with other 
latex paint that is available (Latex Disposal Fact Sheet, 2002). 
 
23.11 Manufacturers: 
 
Metro Latex Paint Recycling Facility located in Organ City, Washington is one of the 
best places to buy and find recycled paints.  The company processes roughly 100, 000 
gallons of paint annually.  The paint is run through tests to find out the amount of lead, 
mercury and volatile organic compounds.  The recycled paints have been found to have a 
significantly less amount of all toxins in it then regular paints (Metro Latex Paint 
Recycling Facility, 2002). 
 
23.12 Product Instillation: 
 
Recycled latex paints are applied the same way that any latex paint is applied. 
 
23.13 Transportation: 
 
Because the company is shipping from the United States, it will be more costly but this 
money will be made back through the amount you save on buying the paint itself. 
 
23.14 Strengths and Weaknesses: 
 
Excess Latex paint can be brought to the plant to be recycled instead of having to go 
through the process of waste management.  The recycled paint is much cheaper then 
buying new paints.  The paint has less harmful toxins then regular latex paints.  For 
example, latex paint has roughly 600 ppm (parts per million) of lead in it where as the 
recycled latex paint, which has been processed only has 25 ppm (Metro Latex Paint 
Recycling Facility, 2002).  The recycled paint however only comes in a certain amount of 
different colors. 
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23.15 Summary Chart: Alternative Paint Products 
 
Chart 
Headings/ 
 

    

Product  Life-span Cost   Company contact 
info 

Additional 
factors 

Milk Paint N/A $127.25 per 
pound (covers 
400 square 
feet.) 
 

The Old Fashioned 
Milk Paint Co., Inc. 
436 Main Street, 
Groton, 
Massachusetts 
01450  

 

Recycled Latex N/A $20.00 per 
 5 gallon 

Metro Latex Paint 
Recycling Facility 
2001 Washington 
St., Oregon City 

 

 
23.16 Recommendation: 
 
For painting a large building we would recommend that you use the recycled latex paint, 
not only is it extremely cost-effective but it is better for the environment then regular 
latex paints. 
 
24.00 Carpeting Products: 
 
24.01 Introduction 
      
Carpets are something we hardly ever think about, yet we encounter them everyday. They 
are generally made from synthetic fibers such as nylon, which are produced from 
petroleum. The petrochemical process in which, synthetic fibers are made requires high 
inputs of energy and water and  produces hazardous air emissions such as volatile organic 
compounds (VOCs) (Green Seal’s Choose Green Report, 2001). Carpet production also 
involves toxic dyes that are used to create colors (Green Seal’s Choose Green Report, 
2001). Some times these dyes end up in our streams and can cause serious water quality 
problems (Green Seal’s Choose Green Report, 2001). Also, these dyes as well as 
adhesives used for installation, contribute to indoor air pollution (Green Seal’s Choose 
Green Report, 2001). Finally, old carpets end up in landfill sites and take up a large 
amount of space. This wastes a resource that could be reused or recycled. Many carpet 
industries are addressing these problems as we speak but some have already solved the 
problem. 
 
24.02 Current Materials 
      
Most carpets are made from synthetic fibers. Synthetic fibers are petroleum-based 
meaning there are large environmental impacts associated with petroleum exploration and 
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refining. Petroleum is a non-renewable resource, and using it to produce synthetic fibers 
requires large amounts of energy and generates considerable pollution. Such fibers as 
nylon, olefins and polyester are made in such a manor.  
      
Nylon carpets make up 57% of the market share by fiber type (Green Seal’s Choose 
Green Report, 2001). It is durable, can easily be cleaned, lightweight, and has good 
texture. The production of nylon is not an environmentally friendly one. It requires high 
energy, benzene, hydrogen cyanide gas in production and releases VOCs, nitrogen oxides 
and ammonia during manufacturing (Green Seal’s Choose Green Report, 2001).      
      
Olefins such as polypropylene make up 36% of the market share by fiber type (Green 
Seal’s Choose Green Report, 2001). Olefins are generally less expensive and require less 
energy to produce than other synthetic fibers used in carpets (Green Seal’s Choose Green 
Report, 2001). They are very durable and produce less static electricity than other fibers. 
Its drawbacks are texture retention and less resilience than nylon (Green Seal’s Choose 
Green Report, 2001).  
      
Polyester (polyethylene terephthalate – PET) makes up 7 % of the market share by fiber 
type (Green Seal’s Choose Green Report, 2001). It is not as durable as nylon and is best 
suited for areas of light or medium use. The major advantage of PET is that it can be 
made from post-consumer recycled plastic packaging such as pop bottles. This creates a 
product with a high-recycled content and that can be recycled again.  
     
Wool carpets make up 0.4% of the market share by fiber type (Green Seal’s Choose 
Green Report, 2001). It is a natural fiber. Wool is a renewable resource and requires less 
energy to manufacture than synthetics (Green Seal’s Choose Green Report, 2001). The 
production of natural fibers does have some environmental impacts. There are 
agricultural impacts from grazing impacts due to sheep (Green Seal’s Choose Green 
Report, 2001). As well, the use of water and energy for washing, and water pollution and 
solid wastes that are generated from the wool-washing process (Green Seal’s Choose 
Green Report, 2001).  
 
24.03 Sustainable Carpeting Materials: 
 
24.04 Alternative Product #1: 
 
Congress 28 Carpets 
65 Northfield Drive West Waterloo, Ontario, Canada N2J 4J4 

tel: 519.884.2310 
 
24.05 Product Description  
     
The congress 28 carpet is made of 100% Strudon IV olefin. It has a primary and 
secondary backing of polyester. It comes in three surface styles: Berber Loop, Sisal and 
Twisted Loop. The carpet is CRI (Carpet and Rug Institute) and CCI (Canadian Carpet 
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Institute) indoor air quality carpet testing approved. These carpets are recyclable, both 
used carpets and left over scraps from installation. (Kraus, 2002) 
 
24.06 Manufacture 
 
These carpets are manufacture by Kraus Carpets of Waterloo Ontario. Kraus Carpets is 
Canada's largest carpet manufacturer and operates on a global scale.  Sister company 
Strudex Fibres, manufacturers continuous filament yarns, for Kraus' worldwide plants. 
Kraus serves the North American market from its main facility in Waterloo Ontario, as 
well as Barrett Carpet Mills in Dalton, Georgia, U.S.A. 
 
24.07 Product Installation  
 
This carpet is suitable for direct glue or cushion installations (Kraus, 2002). Correct seam 
sealing must be done to prevent seam breakdowns (Kraus, 2002). For best results, all 
seams must be row cut and the carpet must be dry laid to optimize pattern match (Kraus, 
2002).  
 
24.08 Transportation 
 
All Kraus products are shipped by transport trailer trucks. The cost of the shipment is 
subjective to change depending on distance traveled and quantity being shipped. (Kraus, 
2002) 
 
24.09 Strengths and Weaknesses  
 
This product is made from 100% Strudon IV olefin. This means the product is recyclable. 
The primary backing and secondary backing is made from polyester meaning it has the 
capability of being made from recycled plastics. The product is stain free, and scoured 
and extracted to prevent dirt from being attracted to the carpet. Some drawbacks of the 
product are that it is still a synthetic fiber meaning there is energy use in the production 
of the fiber. There is also less texture and resilience than a nylon fiber.  
 
24.10 Alternative Product #2: 
 
Phalaris Wool Carpet 
1428 West 7th Avenue Vancouver, BC V6H 1C1 Canada 
tel: 1.800.667.5001 or 604.734.2758 
 
24.11 Product Description 
 
This product is 100% wool, 100% biodegradable and 100% chemical free (Nature’s, 
2002). It has a primary backing of sateen jute and a secondary backing of jute. The yarn 
type is woolen spun and color is granite. The style of the carpet is 3 ply tailored loop.  
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24.12 Manufacture 
      
Nature's Carpet is a line of natural fiber, non-toxic and biodegradable floor coverings, 
developed and distributed by Colin Campbell & Sons. Colin Campbell & Sons Ltd. is a 
third generation family business with over 50 years of experience in the floor covering 
industry. They are a specialist distributor of wool carpets to both the residential and 
commercial markets. The business was established in 1948 and has expanded from a 
regional company to a national position with offices and representatives in all major 
cities in Canada. 
 
24.13 Installation 
 
Uses naturally made adhesives to install the carpet (Nature’s, 2002). These are made 
from not toxic substances that degrade the indoor air quality (Nature’s, 2002). All 
products are natural.  
 
24.14 Transportation 
           
Transport trailer trucks ship all Nature’s Carpets products. This product is coming from 
British Columbia which will mean increased shipping costs. 
 
24.15 Strengths and Weaknesses 
      
The product is made from all natural, biodegradable high quality wool, natural jute 
backings and natural bonding agents utilizing renewable resources. The wool fiber was 
obtained from sheep raised in isolated organically fertilized fields rather than chemically 
fertilized areas. It is safe for children, infants, and individuals with high sensitivity to 
toxins. The carpet naturally repels water-borne stains assuming prompt attention is given. 
It has successful lab-tested for health effects (ASTM E 981, done by Anderson 
Laboratories, Vermont) (Nature’s, 2002). The weakness of the product is that it is very 
expensive. It cost anywhere from 25 - 52 dollars per square foot. 
 
24.16 Alternative Product #3: 
 
Heraldic - 4924  
Dalton, Georgia, USA  
tel: 1-800-2-MOHAWK 
 
24.17 Product Description  
     
This is a Saxony carpet, made of Mohawk's recycled P.E.T. fibers. It is offered in 
30 different colors all with built-in stain resistance and Scotchgard Protection. It has a 
primary and secondary backing of actionbac.   
 
24.18 Manufacture 
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Mohawk Industries is located in Dalton Georgia. They have been selling carpets for more 
than 120-years. Mohawk Industries manufactures and sells residential & commercial 
flooring products, and rugs & other textiles for every room in your home. Mohawk 
products are sold worldwide.  
 
24.19 Installation  
      
Product may be installed by using stretch in methods or by using glue down methods 
(Mohawk, 2002). They recommend that the installer is certified by the Carpet and Rug 
Institute and follows the Standard for Installation of Commercial Carpet, CRI 104, for all 
aspects of the installation (Mohawk, 2002).  
 
24.20 Transportation 
      
Transport trailer trucks ship all Mohawk products (Mohawk, 2002). The product is made 
in Georgia which will increase shipping costs. 
 
24.21 Strengths and Weaknesses 
      
This product is great for the environment because it is made from recycled PET. It has 
Scotchgard Protection by 3M, Fade Resistant and Static Protection. However it is still 
installed using adhesives that contain harmful chemicals that degrade the indoor air 
quality.   
 

24.22 Summary Chart 

 
Chart 
Headings/ 

     

Product  Product 
Availability  

Life-span  Cost  Company 
Contact info 

Additional 
Factors 

Kraus 
Congress 28 
Carpet 

Sold by 
most 
retailers and 
distributors 

10 year 
commercial 
wear, anti-
shock and 
stain proof 
warranty 

About $1 
/ Sq. Ft. 

65 Northfield 
Drive West 
Waterloo, 
Ontario, Canada 
N2J 4J4 
Tel: 
519.884.2310  

Product is 
recyclable 

Nature’s 
Carpet 
Phalaris 
Wool 
Carpet 

Limited 
dealers, Best 
to go 
through 
manufacture 

Long lasting 
life 

Ranging 
from $25 
to $52 / 
Sq. Ft. 

1428 West 7th 
Avenue 
Vancouver, BC  
V6H 1C1 
 Canada 
Tel: 
1.800.667.5001 
or 604.734.2758 

100% wool, 
100% 
biodegradable 
and 100% 
chemical free 
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Mohawk 
Heraldic - 
4924 

Sold by 
most 
retailers and 
distributors 

5 Year Stain 
Resistance 
and 
Manufacturing 
Defects 
Warranty 

About 
$2.30 / 
Sq. Ft. 

Dalton, 
Georgia, USA  
1-800-2-
MOHAWK 

Made from 
recycled PET 

 
24.23 Recommendations  
      
We recommend the Congress 28 Carpet made by Kraus Carpets.  There are several 
reasons we feel this is the strongest buy. First the carpet is made of 100% Strudon IV 
olefin and has a primary and secondary backing of polyester. This means that the product 
is recyclable by Kraus Carpets. As well Kraus Carpets is a local company, which means 
that shipping would cost less and there would be less energy used in shipping the 
material. An additional factor is that the low price.  
 
25.00 Flooring Products: 
 
25.01 Introduction 
      
Since there is a growing demand for environmental building products, the flooring 
industry has begun to produce many surface finishes that can be classified as green 
building products. Sustainably harvested woods, and other flooring products composed of 
natural and non-toxic materials are some of the environmental flooring options available 
to contractors today. 
 
25.02 Current Materials  
      
There are a variety of common flooring options currently available on the market. 
Wood floors are often desired because of their looks and lifespan. However wood 
flooring often comes from large-scale forest harvesting projects that are harmful to the 
environment. Other products such as ceramic and vinyl tiles require large amounts of 
energy to produce and during production produce harmful gas emissions. Also commonly 
use is linoleum. This is considered a green material because it is composed of renewable 
resources.  
 
25.03 Sustainable Flooring Products: Manufacturer and Product Information 
 
25.04 Alternative Product #1: 
 
Bamboo Flooring 
7995 NE Day Road, Ste A 
Bainbridge Island, WA 98110 
tel: 206.842.9477  
tel: 800.929.6333 
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25.05 Product Description 
      
Bamboo is a grass that grows to maturity in less than 6 years and is renewably harvested 
over and over from the same plants. Timber Grass shows an average hardness of 1820 
(Janka ball test), which makes it harder than White Oak (1360) and Rock Maple (1450) 
(Timber, 2002). Coating materials are water-based, solvent-free, 100% solids, and non-
off-gassing (Timber, 2002). Strips available in 36", 48", and 74" lengths and 5/8" thick in 
both Vertical Grain and Flat Grain (Timber, 2002).   
 
25.06 Manufacture  
      
Timber Grass is located in Bainbridge Island, Washington. Their mission statement is 
“To develop, manufacture and distribute bamboo building materials by providing a 
sustainable, mature fiber alternative to dwindling timber resources, while maintaining a 
company that is environmentally, socially and economically responsible.” (Timber, 2002) 
 
25.07 Installation  
      
The bamboo flooring can be installed in a variety of ways:  
Nail down, Glue down, Wet lay method and Walk-on-Work method.  
Nail down: Flooring should be square with the space and parallel to its longest 
dimension. Leave ½ to ¾ inch expansion space from base plate or wall. Starter rows 
should be held firmly in place by wedging or blind nailing. Once starter rows are secure, 
additional rows should be blind nailed directly above the tongue at a 45-50 degree angle 
to the face. Fasteners should be spaced at 10 to 12 inch intervals per plank. Nails or cleats 
should not be placed closer than 6 inches from the end of planks to prevent splitting. 
(Timber, 2002) 
Glue Down: If the glue down application is the method chosen, we recommend using a 
premium wood-flooring adhesive such as Bostik's Best. Flooring should be square with 
the space and parallel to its longest dimension. Leave ½ to 3/4 inch expansion space from 
base plate or wall. Starter rows should be held firmly in place by wedging or blind 
nailing. Once starter rows are secure, use adhesive in a Wet-Lay or Walk-on-Work 
method of installation. (Timber, 2002) 
Wet Lay Method: Apply adhesive to substrate with suitable trowel. Immediately place 
flooring onto "wet" adhesive. (Timber, 2002) 
Walk-on-Work Method: Apply adhesive to substrate with suitable trowel and allow it to 
develop tack (may take an hour or more depending on temperature and humidity). Install 
flooring onto "tacky" adhesive. Immediately roll finished installation with 150# roller. 
Room, flooring and adhesive should be conditioned at room temperature for 72 hours 
before and after installation. (Timber, 2002) 
 
25.08 Transportation 
      
Transport trailer trucks ship all Timber Grass products. This product is coming from 
Bainbridge Island Washington so shipping the product will add to the cost. 
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25.09 Strengths and Weaknesses 
      
This product is durable and has a long life. It comes from bamboo, which is considered a 
renewable resource. It is grown without irrigation, fertilization, or pesticides. The coating 
materials are water-based, solvent-free, 100% solids, and non-off-gassing. The weakness 
of the product is that it must be shipped from the United States as there are no local 
dealers.  
 
25.10 Alternative Product #2 
 
Restoration Fir Flooring 
2844 Adams St., Eugene, OR 97405 
tel: 541.485.4477 
 
25.11 Project Description 
      
This product comes from under story Douglas Fir and Western Cedar trees, thinned from 
second-growth forests to restore biodiversity and forest health (Cascadia, 2002). This 
product comes from sustainably managed forests, which have been independently 
certified by SmartWood in accordance with the standards of the Forest Stewardship 
Council (Cascadia, 2002). 
 
25.12 Manufacture  
 
Cascadia Forest Goods is located in Eugene Oregon. It is an integrated Forest Products 
company, working from the forest to the marketplace. Their primary area of work is the 
Temperate Rainforest of the Cascadia Bioregion, which stretches from northern 
California, through British Columbia, up to SW Alaska, and between the Pacific Ocean 
and the Rocky Mountains (Cascadia, 2002). 
 
25.13 Installation  
      
This product would be installed like all other hardwood floors (Cascadia, 2002). It 
requires the use of laminates to hold the wood pieces together, and glue to hold the wood 
to the floor and nailing to ensure the wood with not loosen or come apart (Installing, 
2002).   
 
25.14 Transportation 
      
Transport trailer trucks ship all Cascadia Forest Goods. This product is coming from 
Eugene Oregon so shipping costs may vary. 
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25.15 Strengths and Weaknesses 
      
This product is made from trees that are selectively cut. This means that the wood being 
used is coming from a sustainably managed forest. This keeps the forest in better health 
and protects biodiversity. The product takes a short period of time to ship therefore you 
can have the product relatively quickly. The set back of this product is that it uses 
conventional methods to install. This means that adhesives with toxins present are being 
used.   

 
25.16 Alternative Product #3: 
 
Cork Flooring 
1710 North Leg Court, Augusta, GA 30909 
tel: 800.404.2675 
 
25.17 Product Description 
      
Cork comes from the bark of the cork oak tree, which grows in the forests of 
Mediterranean countries. Cork density is extremely low giving the material high 
insulating properties (Natural Cork, 2002). Cork has a good durability making it resistant 
to wear (Natural Cork, 2002). Cork does not absorb dust meaning it will not hold harmful 
indoor air pollutants such as VOCs. Finally cork is a natural fire retardant. It does not 
spread flames and does not release toxic gases when burnt. (Natural Cork, 2002) 
 
25.18 Manufacture  
      
Natural Cork is located in Augusta, Georgia. They are the leading supplier of cork 
flooring in North America. Natural Cork offers professional advice, professional 
installations and a long-term warranty when buying floor coverings from them. Natural 
Cork floors can be found throughout Northern America in numerous residential 
applications, corporate quarters, office spaces, museum libraries and churches.  

 
25.19 Installation 
      
The installation of cork flooring requires adhesives to set flooring in place (Natural Cork, 
2002). The adhesives are all water-based and solvent-free with low VOC emissions 
(Natural, 2002).  
 
25.20 Transportation 
      
Transport trailer trucks ship all Natural Cork products. This product is coming from 
Augusta Georgia so shipping the product will cost a bit. 
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25.21 Strengths and Weaknesses 
      
Cork has many natural qualities. It is naturally insulating, making it a natural energy 
saver (Natural Cork, 2002). It is hypoallergenic, and it is beneficial to indoor air quality 
because its natural properties resist mold, mildew, rot, and most insects (Natural Home 
Products, 2002). It is also a natural fire retardant and does not release toxic gases when 
burnt (Natural Cork, 2002). The installation products used when installing cork floors are 
all water-based and solvent-free with low VOC emissions (Natural Home Products, 
2002). The availability of cork floors is still not that great. Only select retailers and 
distributors sell cork flooring. 
 
25.22 Summary Chart 
 
Chart 
Headings/ 

     

Product  Product 
Availability  

Life-
span  

Cost  Company 
Contact info 

Additional 
Factors 

Timber 
Grass 
Bamboo 
Flooring 

Must buy 
from the USA 

25 year 
warranty 

About 6.60 / 
Sq. Ft. 

7995 NE Day 
Road, Ste A 
Bainbridge 
Island, WA 
98110 
tel: 206-842-
9477  
tel: 800-929-
6333 

Must be 
shipped from 
the USA 

Cascadia 
Forest Goods 
Restoration 
Fir Flooring 

30 days Same as 
regular 
wood 
floor 

<250 Sq. Ft. = 
3.06/Sq Ft. 
>1000 Sq. Ft. = 
2.31/Sq. Ft. 
Approximately 

2844 Adams 
St., Eugene, 
OR 97405 
Phone: (541) 
485-4477 

Wood used 
is selectively 
cut. Installs 
like normal 
hardwood 
flooring 

Natural Cork  
Cork 
Flooring 

Low 
availability. 
Natural cork 
will ship 
anywhere in 
North 
America  

Decades About 8.40 / 
Sq. Ft. 

1710 North 
Leg Court, 
Augusta, GA 
30909 
Toll Free: 
(800) 404-
2675 

Good for 
insulating. It 
is a flame 
retardant, 
Boast good 
air quality 

 
25.23 Recommendations 
      
We recommend that the Cork Flooring made by Natural Cork would be the best material 
to buy. Not only is cork a long lasting product but it is also one, which is extremely 
environmentally friendly. The product is a renewable resource, which houses several 
amazing qualities. The product is great for insulating and keeping heat in, it boast good 
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air quality because dust and VOCs are unable to enter the cork flooring and it is also a 
fire retardant. Even though the cost is fairly high the investment will be paid back with 
lower heating bills and higher indoor air quality.  
 
26.00 Roofing 
 
 
26.01 Introduction 
  
Roofing is a key element in the energy efficiency of a structure. It is often the most heat-
influenced feature because of the effects of solar heating. The roofing of a structure can 
significantly change the energy costs. Thus energy cost will be the focus of this roofing 
section. 
 
26.02 Current Materials 
 
First the different commonly used materials will be looked at. To do this you must look at 
what type of roof will be on the buildings. There are different options depending on if the 
roof will be flat or pitched. Many of the structures to be built on campus will be the flat 
roofed style. However there are also buildings such as the Grad House and Columbia 
Lake Townhouses that have pitched roofs along with others in the community if they 
choose to use this guide. Therefore both options must be discussed. 
 
Asphalt shingles are “composed of an inner core, usually of fiberglass or cellulose fiber, 
coated with asphalt on both sides and topped with a protective mineral aggregate. Asphalt 
shingles are fairly durable, can be treated with fire-retardants, and come in different 
thicknesses.” (Green Seal, 2002) This is the predominant roofing choice for residential 
houses. Asphalt shingles are either organic or fiberglass. Since the organic shingles are as 
their name states organic they break down easily. They are tougher and can hide 
imperfections in the roof itself because they are thicker. Fiberglass is far more heat 
resistant and has a high fire resistant rating. However, they are thin and need an asphalt 
saturated felt underlayment. Grouped in with this asphalt roofing is roll roofing which 
comes in long rolls, however it has a short life-span. (EMCO, 2001) 
 
“Clay tile, made out of kiln-fired clay, is one of the oldest and most durable roofing 
materials. It is extremely weather-resistant, fireproof and insect-proof. Clay tiles usually 
require structurally strong roof decks and are fastened with a variety of clips and 
fasteners.” (Green Seal, 2002) 
 
“Slate tile, like clay tile, has been in use for centuries. Properly installed, a slate roof has 
remarkable durability, and it doesn't require much maintenance (used slate is available in 
some areas). When a slate roof fails, it is usually the fasteners or the flashing that are 
defective, and not the slates themselves.” (Green Seal, 2002) 
 
“Wood roofing usually comes in two distinct forms: shakes and shingles. Shingles are 
smooth and uniformly shaped while shakes have a rough, uneven texture. Today's wood 
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shingles and shakes are also more sophisticated than those of the past, which came 
directly from the tree with little enhancement. For example, they can be factory treated 
with chemicals to boost their fire rating from unrated to Class A. They can also be 
pressure treated to resist rot. A composite wood shingle is also available.” (Green Seal, 
2002) Wood roofing while aesthetically pleasing is not very sustainable and is also 
expensive. Therefore it will not be seriously considered.  
 
Cementitious roof tiles are made from steam-cured cellulose fiber-reinforced Portland 
cement or concrete. Cementitious roofing tiles are very durable, resisting weathering, 
insects, fire, and fungus. Their weight also helps them to resist wind uplift. 
 
A possible option for both pitched and flat roofs is metal roofing. It can be used on both 
residential and light commercial structures. They come in aluminum, steel, and copper. It 
is both insect and mould resistant. It stands up very well too. Metal can have a cooling 
effect if it is white. (Green Seal, 2002)We recommend aluminum because it is rust proof 
and it is recyclable.  
 
For flat roofs there is Plastic (Membrane) Roofing. “This is also known as burnt-on 
roofing because it is flame sealed, this type of roofing resembles a large, shrink-wrap 
sheet ,covering the roof frame and underlayment. The membrane itself is made from a 
variety of materials, ranging from rubber to thermoplastic. Like built-up roofing, 
membrane roofing is fairly durable and is more common in commercial structures. Some 
common membrane types are EPDM (ethylene-propylene-diene-terpolymer membrane), 
CPE (chloro-polyethylene) and CSPE (chloro-sulfonated-polyethylene).” (Green Seal, 
2002) 
 
Probably the most common of flat roof coverings is the Built-up method. This is where 
there are levels built up over and over using tar and felt leading to a final level of gravel 
on top. (Green Seal, 2002) It would be an inexpensive and effective solution. 
 
This is a breakdown of the life span, fire ratings, and weight of the materials. There are 
also the costs of the materials themselves, installation, and the final overall costs of 
inputting these materials. The prices are in U.S. funds however. The costs were kept in 
U.S. funds because of the fluctuating exchange rates and the possible differences in 
instillation costs that could be different in Canada due to different factors such as climate. 
It is however an effective comparative view of the overall costs associated with using 
these materials.  
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26.03 Summary Charts 
 
Material Life 

Span 
(years) 

Fire 
Rating

Weight 
(lbs/100ft2) 

Cost 
($/100ft2)

Installation 
($/100ft2) 

Total 
Cost 

($/100ft2)
Asphalt 
Shingles 

12-40 A-C 225-385 30-60 70-125 100-185 

Plastic 
Membrane 

10-12+ A-C 150-250 Varies Varies 110-200 

Built-up 10-15 B 250-400 N/A N/A 125-215 
Wood 10-35 A-C 300-400 150-200 130-160 280-360 

Cement or 
Clay Tiles 

20-25+ A 375-1100 125-500+ 100-300 225-800+ 

Metal 15-40+ A 50-270 35-250 35-400 70-650 
Slate 30-100 A 500-1000 350-700 250-450 600-1150 

(Green Seal, 2002) 
 
Along with the above data for the purpose of green building materials you must also look 
at the possible energy savings associated with them. This will be the main focus of the 
roofing section. 
 
 
Traditional 
Option 

Normal 
Reflectance 

Cool Roof 
Option 

Cool Roof 
Reflectance 

Reflectance 
Increase 

Cost 
Increase 

Asphalt 
Shingle 
(fiberglass 
or organic) 

5-15% White 
asphalt 
shingle with    
"premium" 
white 
granules 

31-35% 15-30% <1% 

Clay Tile 25-35% White clay 
or tile 

70-80% 35-55% ~35% 

Concrete 
Tile 

10-30% White 
concrete tile 

70-80% 40-70% ~20% 

Cementitious 
Shingle 

10-30% White 
cementitious/ 
fiber                
cement 
shingle 

60-80% 30-70% None 

Metal and 
Metal 
Shingle 

70% White 
painted 
metal 

70-80% 0-10% None 

Built up 
Roof or Coal 
Tar with 
Dark Gravel 

5-10% Built-up roof 
with white       
gravel 

40% 30-35% Slight to 
None 
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Coal Tar (or 
mopped on) 
Roof, 
Smooth 
Surface 

5-10% Built-up roof 
with gravel 
Coating 

60% 50-55% ~20% 

Black Single 
Ply 
Membrane 
(EPDM, 
CPE, CSPE) 

5-10% White or 
reflective 
single-ply        
membrane 

70-80% 60-75% ~20% 

(Green Seal, 2002) 

These graphs will provide the basis for my recommendations. To do this I will break it 
down into two groups the pitched roof style and the flat roof style. 
 
The following is a description of possible green roofing materials: 
 
26.04 Asphalt Shingles 
 
BP Roofing Company 
LaSalle Quebec 
1-800-567-2726 
www.dreamroofs.com 
  
26.05 Description 
 
For the pitched roof style the sustainable option is the asphalt shingles with the premium 
white granules. For a relatively low price you can get a roof that will provide good 
energy efficiency. It costs less than one percent of the price to get a roof that has a 15-
30% increase in reflectiveness. This puts the reflectiveness up to 31-35%. Also within 
three years there will be asphalt shingles with a reflectiveness of 50% or more. (Green 
Seal, 2002) This means that in the future there will be higher and higher reflectiveness in 
asphalt shingles that will allow a buildings energy costs be lowered significantly for a 
low price.  
 
26.06 Manufacture 
 
BP is a very large roofing company. Their products are sold to many retail and 
distribution outlets in Southern Ontario.  
 
26.07 Transportation 
 
Generally asphalt shingles are trucked to stores and then sold from there. At that point the 
contractor will have to find a way to get it to the job site. It could possibly be trucked 
again to the site if needed.  
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26.08 Strengths and Weaknesses 
  
For likely choice of asphalt shingles we would recommend BP Roofing Products. When 
we called them about information we spoke to Sean Gabrielle, he was very eager to help 
us with our research. He directed us to their website www.dreamroofs.com where you 
can find information not just on their products but roofing in general. On the website they 
state that they have some environmentally friendly products. In their environment 
responsibility section it says: “We have invested millions to put in place some of the most 
sophisticated pollution control systems in the industry. The effluent from our Pont-
Rouge, Quebec, fiberboard plant is actually converted to fertilizer. Emco Building 
Products is the only roofing manufacturer in North America that uses returnable pallets. 
The Canadian roofing industry requires well over 800,000 pallets per year for shingles 
alone. Each pallet utilizes the equivalent of one 8-ft. log. Moving to disposable pallets as 
others have done would mean that countless thousands of trees would have to be cut 
down each year. This is a needless waste of one of our country's most valuable 
resources.” (EMCO, 2001)  
 
26.09 Roofing Membrane 
  
Our recommendation for flat or pitched roofing is a white or reflective single ply 
membrane. It has a high reflectivity level of 70-80%. The cost is only approximately 20% 
higher for this material, which boots reflectivity by 60-75% over normal. We believe that 
over time this level of reflectivity will more than pay for its price increase in energy costs 
alone. 
 
26.10 Final Recommendation  
Membrane Roof 
Sarnafil Ltd 
1260 Lakeshore Rd E. 
Mississauga, On. 
L5E 3B8 
1-800-268-0479 
www.sarnafilus.com 
 
26.11 Overview 
 
Sarnafil Roofs were chosen as the final product. The company started in 1958 and based 
out of Switzerland has spread worldwide, including Canada. The company specializes in  
roofing systems. Their roofing products have been used on buildings such as the 
retracting roof on Miller Park baseball stadium in Milwaukee and the American Airlines 
Center in Dallas (hockey, basketball). (www.sarnafilus.com) 
 
26.12 Description 
  
Sarnafil makes membranes for both pitched and flat roofs. There are several main parts to 
these roofs. First is the structural deck that the roof will be built on. The second is a vapor 
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retardant level. Third is the general insulation of the roof, the fourth is the insulation 
fastener. Finally fifth is the actual membranes themselves. The membranes are available 
in standardized sizes up to 100 feet long. They are resistant to expansion from 
temperature changes. The seams are still strong because most of the time if a tear ever 
occurs it is the membrane itself. The membrane is also resistant to high winds up to 
approximately190kph. The materials cost is approximately $2 / Square Foot Canadian. $1 
is the membrane itself and the other $1is the insulation and other levels below the actual 
membrane. (www.sarnafilus.com) 
 
26.13 Installation 
  
To install the Sarnafil roof all the levels of materials are laid down except for the 
membrane. The membrane is then hot air welded together and laid overtop. 
(www.sarnafilus.com) 
 
26.14 Transportation 
 
The usual form of transport for this is by truck. Costs would depend on quantities and 
distance from the manufacturing facility.  
 
26.15 Strengths and Weaknesses 
  
The main benefit to this roof is the energy efficiency. Sarnafil has obtained Energy Star 
approval for its roofs. They were tested by the Lawrence Berkeley National Laboratory. 
The white roof looked at was calculated to have a solar reflectance of 83% and a thermal 
emissivity of 92% (higher is better). These numbers were then put together to form a 
rating out of 100 called the Solar Reflective Index (SRI). The Sarnafil roof scored 104 on 
the scale. This roof can lower cooling energy use by a staggering 40%. This is not the 
only good thing about this level of reflectivity; there is also the issue of the reductions of 
urban heat islands. Roofs will absorb heat and then push up the temperature in that area 
thus causing lower air quality in the summer months. When a roof does not absorb the 
heat like that these heat islands don’t form. The Sarnafil roof accomplishes this extremely 
well. The main problem for this product is the installation costs associated. There is also 
the need for skilled and trained roofer to install it. (www.sarnafilus.com) 
 
27.00 Doors 
 
27.01 Introduction 
 
Doors are a major part of any building. There are two types of doors wood and metal. 
Metal doors are more efficient than wooden ones so they will be focused upon.  
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27.02 Current Materials 
 
Originally doors were made of wood. These wooden doors were generally a solid slab of 
wood. They looked nice but they did not insulate that well. Thus,the market has moved to 
insulated metal doors. 
 
Metal doors are now the standard. Virtually every building on campus has them as their 
main exterior doors. Metal clad doors are generally insulated with wooden frames, there 
is then a casing of metal generally steel put overtop of the inner layers. (Ministry Natural 
Resources, 1994) Metal doors can vary widely by style and size.  
 
Different things can also be done to make the doors more energy efficient. Two sets of 
doors can be installed in an entranceway to create a vestibule. This makes almost an air 
lock that helps seal out the cold in the winter. It is an easy and efficient way to lower 
heating costs. (Ministry Natural Resources, 1994) This is already in place on campus in 
buildings such as the Davis Center. 
 
27.03 Alternate Product #1 
 
MDL Doors 
Brussels Ontario 
(519) 887-6974 
 
27.04 Description 
 
MDL Doors is based out of Brussels Ontario. They specialize only in doors. This allows 
them to narrow their focus and provide a good primary product.  Their staff is willing to 
help you at any point as well to find what you want.  
 
27.05 Manufacture 
 
MDL Doors are manufactured in Brussels Ontario. The doors are made using insulation 
wooden fame and a metal casing. Once the base door is made the space for the window is 
cut out. The window is then installed and then the final product is sent off to retailers. 
(McLellan Interview, 2002) 
 
27.06 Installation 
 
Installation of metal doors varies by if you decide to put in a vestibule or not. If the 
vestibule is put in then the air lock itself must be built too. However the installation 
method for doors is quite similar to windows. The unit has to be put in, leveled, insulated 
around, and finally fascias may need to be applied.  
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27.07 Transportation 
 
Transport for this product would be like most others by truck to the retailer. From the 
retailer the contractor would have to get the doors and take them to the jobsite to install 
them.  
 
27.08 Strengths and Weaknesses 
 
The strengths of this product are as follows. Everything is recycled. This includes steel, 
wood, insulation, and cardboard. Nothing is thrown away. This is great in terms of 
sustainability. Not very many companies do this. The cutouts are sold to contractors to be 
used as insulated flooring. Also the company is geographically close so shipping costs 
will be lower. Many retailers sell them as well. They utilize CCMC approved weather 
stripping. Finally Quality Engineered Homes a large-scale homes manufacturer uses 
MDL Doors exclusively in their homes.  
 
27.09 Alternative Product #2 
 
Marlboro Window and Door Manufacturing 
 2370 Stevenage Dr. 
Ottawa Ontario 
(613) 736-1441 
www.marlboro-online.com 
 
27.10 Description 
 
Marlboro Window and Door Manufacturing is a company out of Ottawa Ontario. They 
make windows and doors. They also have a steel door division. Marlboro prides 
themselves on offering a quality product. (Marlboro-Online, 2002) 
 
27.11 Manufacture 
 
The manufacturing for these doors is similar to MDL door construction. (McLellan 
Interview, 2002) 
 
27.12 Installation 
 
Installation of metal doors varies by if you decide to put in a vestibule or not. If the 
vestibule is put in then the air lock itself must be built too. However the installation 
method for doors is quite similar to windows. The unit has to be put in, leveled, insulated 
around, and finally fascias may need to be applied. 
 
27.13 Transportation 
 
Transport for this product would be by truck to the retailer. From the retailer the 
contractor would have to get the doors and take them to the jobsite to install them. The 
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main problem is that the price of shipment will be increasing because it has to come from 
Ottawa.  
 
27.14 Strengths and Weaknesses 
 
We believe that Marlboro doors are a quality product. They are willing to customize the 
door to whatever you want including color, window, and security features. This gives you 
a lot of choice and adaptability for the product. Their weaknesses are that they are not 
completely focused on door manufacturing. Also they are located in Ottawa which means 
while they are still in Ontario the transportation fees will be higher. (Marlboro-Online, 
2002) 
 
27.15 Summary Chart 
 
Product Product 

Availability 
Life-span Cost Company 

Contact Info 
Additional 
Factors 

MDL Doors – 
Steel 

Sold by 
most door 
retailers 

Life of the 
structure 

Varies by 
size and 
style 

MDL Doors 
Brussels 
Ontario 
(519) 887-6974 
 

Recycle 
everything 

Marlboro 
Window and 
Door 
Manufacturing 

Sold by 
most door 
retailers 

Life of the 
structure 

Varies by 
size and 
style 

Marlboro 
Window and 
Door 
Manufacturing 
 2370 
Stevenage Dr. 
Ottawa Ontario 
(613) 736-1441 
www.marlboro-
online.com 
 

Customizable

 
 
27.16 Recommendations 
 
For this section we recommend MDL Doors. They exceed al standards in their 
sustainability practices and we believe them to be the best choice. Their staff is also very 
helpful and will tell you everything you need to know. The doors can be purchased at 
many retailers as well 
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28.00 Windows 
 
28.01 Introduction 
 
Windows are another important feature of any building. There is great influence on 
energy efficiency that can come from choosing the right windows for the structure. They 
have been continually evolving as well. From wood to aluminum to vinyl there have been 
constant steps towards better higher efficiency windows. 
 
28.02 Current Materials 
 
There are three main types of windows wood, aluminum and vinyl.  
 
Wood framed windows are good from an energy efficiency point of view. They also have 
unlimited color choice as they can be painted to suit your tastes. They do however require 
more work for up-keep as they will have to be repainted orstained. There are wooden 
frames however offered with an aluminum or vinyl covering to avoid these problems. 
However they are more expensive and must be well made to keep out moisture. (Ministry 
Natural Resources, 1994) 
 
Aluminum frames are an alternate choice. They are very strong and durable. Also there 
are many designs and styles to choose from. The problem with aluminum is that in the 
hot sun the aluminum heats up and can heat up a building more. These windows must be 
extremely well insulated to try to negate these effects. Thus if aluminum windows are 
cheap then there is a risk of them being extremely energy inefficient. (Ministry Natural 
Resources, 1994) This seems to be the choice for most of the buildings on campus. This 
is possibly because many of the buildings are a bit older.  
 
Vinyl windows are possibly the best choice on the market today. They are very energy 
efficient. Vinyl is a good insulator it actually has a 100% thermal break. They are also 
low maintenance because they do not require painting or much else in upkeep. The 
biggest problem with vinyl is that it expands and contracts with the heat. Therefore it can 
shrink slightly, this can cause small spaces for the cold to get through and thus raise your 
heating costs. (Ministry Natural Resources, 1994) 
 
The final thing that needs to be looked at is the glass. More specifically is it glazed with a 
low-E film to reduce solar heating. These glazes can reduce solar heating by up to one 
third. The more glazes the more energy efficient the window will be.  
 
28.03 Alternate Product #1 
 
Gentek Building Products 
1001 Corporate Drive 
Burlington On 
(905) 319-5609 
ca.gentekinc.com 
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28.04 Description 
 
Gentek is a leading manufacturer of vinyl windows. They make windows that use the 
super spacer insulated spacer and are glazed. They have complete ‘in house’ production 
of their windows which allows them to control the quality of their product. The American 
Architectural Manufacturers Association, National Fenestration Rating Council, Power 
Smart, CSA, Insulated Glass Manufacturers Association, CWDMA, Energy Star, and 
Window Wise all give them standard of excellence certification. (ca.gentekinc.com) 
 
28.05 Manufacture 
 
The windows are completely manufactured by Gentek. They are a Canadian company 
who specializes in windows, vinyl siding and storm doors. Since everything is 
manufactured there they have complete control and do not require products from others. 
Their main windows plant is based out of Burlington Ontario. (ca.gentekinc.com) 
 
28.06 Installation 
 
Windows are a product that requires professional installation. Therefore you must select a 
contractor that knows what they are doing with windows. There is no difference between 
the installation of different types of windows. They all must be mounted properly with 
insulation around them and the proper fascia installed.  
 
28.07 Transportation 
 
Since Gentek is a local company windows would be delivered to stores by truck. The cost 
will be approximately the same from different stores. The contractor would then have to 
find their own way to get it to the job site.  
 
28.08 Strengths and Weaknesses 
 
Since Gentek is a local company transportation cost would be down. Also since all their 
windows are made in house they have complete quality control. This includes their 
recycling. Nothing is wasted at the plant all the spare cuts of vinyl are melted down and 
formed into new frames. This means that there is no waste of vinyl. Also they use energy 
efficient materials such as ‘Super Spacer’ which is the most efficient spacer on the 
market today. They also have low-E glazing that lower solar heating. Their warranty is 
excellent as well.  
The weaknesses are mostly that they could utilize more recycled material. Currently there 
is no buyback program for old vinyl windows that could be melted down to make new 
windows. This would reduce their virgin materials uses and possibly save them money.  
 
28.09 Alternate Product #2 
 
Golden Windows 
Kitchener Ontario 
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(519) 579-3810 
www.goldenwindows.com 
 
28.10 Description 
 
Golden Windows is based and manufactured out of Kitchener. They have been in 
operation since 1961. They are ISO 9000 registered. Unlike Gentek there was no other 
mention however of major certifications it has received. (Golden Windows, 2002) 
 
28.11 Manufacture 
 
Golden Windows are manufactured in Kitchener. They specialize in windows and patio 
doors. This allows them to make all their products in a similar fashion. Unfortunately 
however their specialty is wood windows. However they still have a comprehensive vinyl 
line that employs energy saving features such as super spacer and low-E glazes. Their 
plant is large at 126000 square feet. (Golden Windows, 2002) 
 
28.12 Installation 
 
Windows are a product that requires professional installation. Therefore you must select a 
contractor that knows what they are doing with windows. There is no difference between 
the installation of different types of windows. They all must be mounted properly with 
insulation around them and the proper fascia installed. 
 
28.13 Transportation 
 
Transportation for these windows is a very short distance since the company is so local. 
However it would still generally go to a store before the jobsite. The contractor could 
then pick it up from there and transport it to the jobsite.  
 
28.14 Strengths and Weaknesses 
 
The strengths of Golden Windows are as follows. They are from Kitchener so they are 
extremely local. This reduces transportation costs. Also they have state of the art energy 
efficiency options. These include Super Spacer spacing between panes of glass. Also they 
have the ‘Golden Glass’ energy saving low-E glazing that is exclusive to them. Their 
weaknesses are mainly that they do not specialize in vinyl windows which are the 
recommendation of this section. Also their website is not nearly as complete as Gentek’s.  
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28.15 Summary Chart 
 
Product Product 

Availability 
Life-
span 

Cost Company Contact Info Additional 
Factors 

Gentek 
Vinyl 
Windows 

Sold by 
most 
window 
retailers 

Life of 
the 
structure 

Varies 
by size 
and 
style 

Gentek Building Products 
1001 Corporate Drive 
Burlington On 
(905) 319-5609 
ca.gentekinc.com 
 

Complete 
in house 
production, 
uses 
recycled 
materials 

Golden 
Windows 
Vinyl 
Windows 

Sold by 
most 
window 
retailers 

Life of 
the 
structure 

Varies 
by size 
and 
style 

Golden Windows 
Kitchener Ontario 
(519) 579-3810 
www.goldenwindows.com 

Do not 
specialize 
in vinyl 
windows 

 
28.16 Recommendations 
 
For future buildings on campus we recommend Gentek vinyl windows for the reasons 
outlined above. They have a long lifespan and are durable. They are also local. Their 
recycled materials are a big plus as well toward their sustainability. Energy efficiency is 
another factor as they are state of the art for what is on the market today. Thus, Gentek 
vinyl windows are our final recommendation. 
 
29.00 Conclusion  
 
Each research section on potential green building material for the main structural 
components of a building came to individual conclusions and resulting recommendations.  
These conclusions can be found at the end of the structural sections.  Our main 
conclusion was that green building material are more ecologically sustainable and are 
currently cost effective and available the market. 
 
The possible green materials that we have identified require further qualitative and 
quantitative analysis before implementation into an actual project.  These preliminary 
findings suggest that there alternatives that are available for creating more sustainable 
ecologically friendly building procedures.  Therefore, it is recommended that further 
research should be undertaken in this subject area. 
 
The University of Waterloo is a leader in environmental education.  However to become 
a model for sustainability, the university should consider implementing sustainable 
building practices and materials into their projects. The University has a unique influence 
on the surrounding community it has a responsibility to innate changes that contribute to 
ecological sustainability.  It is by creating this guide that we hope more contractors, 
community members and university associates utilize green materials that are energy 
efficient and contribute the idea of sustainable development 
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