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Preface

About This Manual 

Sustainable Construction Practices, Concepts, Evaluation, and Practices

This manual highlights sustainable waste management principles for planning, design, and construction of large-scale residential and commercial projects.  Sustainability considers the environmental consequences of building practices to eliminate or minimize long-term damage to and depletion of the earth’s resources.  The concepts shape both individual and community life.  

This manual’s sustainability concepts focus on:

· Dimensional planning—use of standard dimensions and simple structural footprint.

· Construction waste reduction techniques, including reuse and recycling.

· Use of modular/preconstructed elements as a resourceful building technique.

· Environmentally responsible demolition practices. 

· Environmentally friendly product choices with emphasis on recycled-content products.

Target Audience

The target audience for this help manual includes architects, builders, contractors, project developers and owners, and other building professionals who are interested in evaluating sustainable principles for project planning, design, and construction.  The City of Los Angeles, Bureau of Sanitation, Solid Resources Citywide Recycling Division (SRCRD) and the California Integrated Waste Management Board combined their expertise to create this reference manual. The manual provides guidelines, product specifications, and product data that generally promote sustainable building practices, including integrated waste management principles.

Benefits

By using the recommended sustainability guidelines, data and product specifications, there are several benefits:

· Reduced up-front capital costs, annual operations, and maintenance expenses.

· Improved building value.

· Improved occupant health and productivity.

Background

The original impetus for preparing this reference manual was the Playa Vista Development Project  (Playa Vista) located in the City of Los Angeles.  Playa Vista’s lead developer at the time, Maquire Thomas Partners, had previously participated in discussions with both SRCRD and the Board concerning the development of an Integrated Waste Management Plan including construction and demolition waste recycling and the use of recycled-content building products.  During the summer of 1996, the SRCRD and the Board agreed to prepare a reference manual to assist Maquire Thomas Partners and their contractors in evaluating “green”building opportunities.  A public workshop on sustainable building practices was planned for in conjunction with the start of project design and construction, which was initially planned for 1997.  The manual was to be released in time for the workshop and used as a reference document.  However, prior to the completion date, Playa Vista experienced major management and financial restructuring, which significantly delayed the progress of construction.  With the public workshop postponed indefinitely, SRCRD and the Board are releasing the manual for general circulation.  The information contained in this reference manual is transferable to other construction projects.  

About the Playa Vista Project

Playa Vista will be a residential and commercial development on the largest land parcel in the City of Los Angeles—30 percent larger than New York’s Central Park. It is located just north of the Los Angeles International Airport, adjacent to the Westside communities of Santa Monica, Venice, Marina Del Rey, and Westchester. Phase I construction will involve the demolition of about 11 large industrial buildings, the restoration of a salt water marsh, the construction of about 3,000 residential structures, and a major motion picture studio.  

Adding excitement to the development is DreamWorks, SKG, the first new studio to be built in Los Angeles in 75 years. DreamWorks, SKG is one of the most creative and entrepreneurial groupings of partners in the history of the entertainment business. The principals—Steven Spielberg, Jeffrey Katzenberg and David Geffen—are luminaries in the entertainment industry. Studio, production, and office facilities will span 100 acres at the eastern end of Playa Vista.

Acknowledgements

The City of Los Angeles, Bureau of Sanitation, Solid Resources Citywide Recycling Division (SRCRD), in the civic center of Los Angeles, is organized within the Bureau of Sanitation to develop and implement effective source reduction, reuse, and recycling programs.  SRCRD fosters public/private partnerships and helps to develop new markets for recyclable products and materials.  SRCRD can be reached at:

433 South Spring Street, 5th Floor
Los Angeles, CA 90013
Phone: (213) 847-0144
Fax: (213) 847-3054
E-mail: srcrd@san.ci.la.ca.us

The Integrated Waste Management Board in Sacramento is the State agency responsible for the implementation of the California Integrated Waste Management Act (IWM Act).  Passed in 1989 and implemented in 1990, the IWM Act created a new waste management philosophy in California.  The emphasis continues on conservation of natural resources through a hierarchy of management methods to reduce, reuse, and recycle solid waste.  Statutory waste diversion goals were set at 25 percent by the year 1995 and 50 percent by the year 2000.  

The Board's mission is to protect public health and safety and the environment through waste prevention, waste diversion, and safe waste processing and disposal.  This mission can be accomplished only by cultivating effective relationships with local governments and private industry.  Through public information and education programs, the Board is laying a foundation to change the public's daily habits and routines.  It is critical to impact the decision-making processes of businesses and local government so that they reflect an awareness of the environmental and economic consequences of excessive waste generation.  The Board's challenge is to motivate Californians away from a wasteful society toward a resourceful one. 

Those Who Helped

The City of Los Angeles Solid Resources Citywide Recycling Division (SRCRD) and the California Integrated Waste Management Board were assisted by the following groups and individuals: 

1. Clean Washington Center (CWC) of Seattle is the primary State of Washington organization responsible for developing markets for recycled materials.

2. Deborah Allen of the River City Resource Group of Portland, Oregon is an environmental consultant for the City of Los Angeles Solid Resources Citywide Recycling Division.

Contributors

Thanks to the following individuals for their contributions to this document.  The chapter authors and their phone numbers are listed below to facilitate reader follow-up. 

	Contributor
	Contribution
	Phone Number

	Joyce Mason, IWMB
	Chapters 1 and  7
Overall Editing
	(916) 341-6525 

	Casey Robb, IWMB  
	Chapters 3 and 5
	No longer with Board.

	Ron Weber, IWMB
	Various Chapters,
Editing, and Formatting
	No longer with Board. 341-6525 

	Steve Austrheim-Smith, IWMB

Scott McFarland, IWMB
	Chapter 8
	(916) 341-6525 

	
	Chapter 8
	No longer with Board.

	Kelly Ingalls, SRCRD
	Chapter 9 
	(213) 847-0143

	Rick Muller, IWMB
	Chapters 2, 4, 6, and 7
	(916) 341-6488 

	Eric Bissinger, IWMB
	Research and Chapter 6
	(916) 341-6201 


Disclaimer

The identification of individuals, companies, and products in this manual is provided for informational purposes only and does not constitute endorsement by the Board or the SRCRD of any business entity, service, or product.  

The amount of postconsumer or preconsumer recycled-content listed for products in this manual is based on information contained in the following directories:  The Clean Washington Center's Recycled Product Directory (206/464-7040) and the Harris Directory of Recycled-Content Building Materials (206/682-4042) or individual manufacturers.  The SRCRD or the Board has not independently verified the recycled content of products presented in this manual.

The list of recycled-content building products included in this manual does not contain all recycled-content products that are available or all of the distributors of the products listed.  It focuses on specific product categories and, whenever possible, on geographical locations near Playa Vista, the project that catalyzed the manual development.  For additional sources of products in other geographical regions, see Chapter 4.

Reader’s Guide

This reader’s guide will assist you in selecting chapters relevant to your area of interest.  Please reference the three reader-guide categories and the four “relevancy” color codes.

Architects/Specifiers


Builders/Contractors


Developers/Owners


Not Relevant
Fairly Relevant
Relevant
Very Relevant

	Chapter
	Title
	Page
	Architects/Specifiers
	Builders/
Contractors
	Developers/Owners

	1
	Why Choose Sustainable Design?
	1
	
	
	

	2
	Categories of Recycled-Content Building Products (RCBP)
	5
	
	
	

	3
	Overcoming Barriers To Purchasing RCBP
	15
	
	
	

	4
	Locating RCBP
	23
	
	
	

	5
	Sample Contract Language and Specifications for RCBP
	27
	
	
	

	6
	Annotated Listing of Potential RCBP
	33
	
	
	

	7
	Green Building Case Studies
	91
	
	
	

	8
	Strategies To Reuse Materials/Reduce Material Use in Construction
	113
	
	
	

	9
	Managing Job Site Waste
	131
	
	
	

	Glossary
	Definitions
	143
	
	
	

	Appendix A
	Sample Format for Product Alternatives in the Bid Process
	151
	
	
	

	Appendix B
	Sample Model Specification Language 
for Job Site Waste Management
	155
	
	
	

	Appendix C
	Solid Resource Management Specifications
	159
	
	
	

	Appendix D
	Recycling vs. Disposal Economics Worksheet
	169
	
	
	

	Appendix E
	Sample Contract Language
	173
	
	
	

	Appendix F
	Sample Recycled-Content Product Specification
	201
	
	
	


Chapter 1.  Why Choose Sustainable Design?

The Double Meaning of Greening

Building “green,” or building with environmental considerations in mind, is one important facet of the overall concept of sustainable design.  Building green means constructing structures that are designed, built, renovated, operated, and reused in an ecological and energy-efficient manner.

Until recently, most people assumed that building green and building with maximum profits in mind were mutually exclusive.  Now they are an interlocking necessity.  Building green has many monetary and environmental benefits.  It pays to start with practical considerations and summarize these benefits first. 

Cost Savings

Before and During Construction

The cost-savings potential of green building strategies can only be fully realized when they are incorporated from the beginning of design through construction, with the assistance of an integrated team of professionals.  When buildings are “greened” from start to finish, the potential for monetary savings is enormous.  Some green strategies include:

· Siting, building, layout, and massing for solar heat and light use.

· Windows, lightshelves, and shading to reduce lighting and cooling costs.

· Cross-ventilation and sun control to eliminate or reduce air conditioning.

· Capture and reuse of heat from normal building equipment, such as washers and dryers, to reduce heating needs even further.

· Use of material for basic construction that can function as finish, eliminating the need for costly finishing materials.

· Recycling construction and demolition waste to save disposal costs.

During Building Operation

The monthly costs of operating a green building can be reduced from 20 to 75 percent, compared with buildings that operate by standard procedures.  The amount of savings depends on how aggressively passive design features are built into the project.

For leased space, depending on how utilities are metered, either the developer sees greater profits from rent, or the tenant benefits from lower utility costs.  If the benefits go to the tenant, the cost savings can be used as a significant marketing tool.  For spaces to be sold, lower monthly operating costs mean money in the owner’s pocket, or those savings can be used to justify up-front increased sales costs.

During Property Sale

There is also growing evidence that energy-efficiency and environmental features, when done well, add value to housing.  Green housing sells consistently faster, and at higher prices, than comparable housing.

Financing

Recent surveys also imply that environmental homes have a market edge.  Many national polls indicate that most U.S. citizens think of themselves as environmentalists (e.g., a Harris Poll showed 78 percent).  Mortgages designed for energy-efficient homes are a possible financing vehicle that can boost sales.

Environmental Savings

The impact of buildings on the environment is staggering.  Every year, building construction:

· Consumes 25 percent of the global wood harvest.

· Consumes 40 percent of the materials entering the global economy.

· Consumes 3 billion tons of raw materials, turned into foundations, walls, pipes, and panels.

· Consumes 50 percent of the copper used in the United States.

· Generates 50 percent of the global output of greenhouse gases and the agents of acid rain.

As the critical component of a habitat, buildings affect their proximate and surrounding areas, sometimes creating unwanted impacts on residents and the community. Building with sustainability in mind can dramatically lessen negative impacts.

High Levels of Environmental, Economic, and Engineering Performance

Green buildings reflect high levels of performance.  They are energy efficient and conserve resources and materials.  They promote good indoor environmental quality and the health of the building’s occupants.  They improve the exterior environment, including air, water, land, finite resources, and ecosystems. They are designed with a special emphasis on waste prevention and the use of recycled-content products.  Renovation and deconstruction are done in a manner that reduces solid waste and captures significant cost savings.

Energy Efficiency

Building with energy efficiency in mind decreases the need to expand utility plants, which ultimately means more money in the pocket of the ratepayer.  It reduces air emissions, including greenhouse gases, contributing to better air quality for everyone who lives and breathes in the local environment.  Energy-efficient buildings cost less to operate, and in the larger scope, the less energy we use, the less the U.S. is dependent on foreign energy sources and the less our government has to contend with the complex issues that dependency can create.

Indoor Air Quality

By building with attention to interior air quality, builders encourage manufacturers to improve their materials and products to be more compatible with human health, comfort, and safety.  Increased fresh air filtration amplifies health and well being at every level.  High regard for air quality issues also encourages improved building operations and maintenance.

Materials Reuse and Recycling

Integrated waste management encompasses prevention of waste whenever possible, reuse or recycling whenever practical, disposal only of what is left, and buying products made out of materials that people recycle.  Materials reuse and recycling boasts these benefits:

· Prevents pollution and waste generation.

· Saves money through prevention.

· Creates new (recycling) industries.

· Reduces landfill disposal and expansion, and where it is used for disposal, waste incineration and its associated air pollution.

Sustainable design and building is visionary.  It challenges us to see the big picture and to plan for both the long- and short-term impact of our stopover on Earth.  The philosopher Thoreau is often quoted on the benefits of ecologically designed buildings: “What is the use of a house if you haven’t got a tolerable planet to put it on?”

California’s Waste Reduction Mandates and Responsible Building

If there weren’t already enough reasons to build green, the State of California takes waste reduction so seriously there is a law against maintaining the status quo.  In 1989, the California Integrated Waste Management Act (AB 939, Sher, Chapter 1095, Statutes of 1989) was implemented.  It requires local governments to divert 25 percent of their waste from landfills by 1995 and 50 percent by 2000.  Local jurisdictions are now facing the bigger challenge: making the 50 percent mark.  This goal cannot be attained without support from industry.  

The location of the Playa Vista project in the most urbanized city in California evokes more than the usual need for responsible building.  Los Angeles is well known for its serious air quality and other environmental challenges—issues the City has continued to address with special building requirements and other creative solutions.  This begs the question: Would Los Angeles have these problems if building with strong environmental considerations had always been the norm? We can’t undo yesterday, but we can plan for tomorrow.  The Playa Vista project is an opportunity for designers and builders to erect a new kind of community, one that reflects learning from the past with an eye to a brighter future.  

The Focus of This Document

Sustainability includes many elements—air, water, energy, soil.  This manual concentrates on solid waste management, including building strategies for:

· Waste reduction and recycling.

· Use of recycled-content products.

· Use of environmentally friendly products.

Because this technical manual is intended for use beyond the Playa Vista project, we view it as a living document and welcome your feedback to improve future editions.  To provide comments or suggestions, see the table of contributors on page vi.  Both the SRCRD and the Board house a wealth of information on the application of IWM principles to construction.  Please call us and let us share what we know with you.  Together, we can take our current body of knowledge to the next higher level.

Last but not least, those working on the Playa Vista project and other building projects with high visibility can be proud of their efforts to showcase a whole new way of looking and building the world—one where doing the right thing is also easy, cost-effective, and the only way to go.

Chapter 2.  Choosing Recycled-Content Building Products

Introduction

A recycled-content building product (RCBP) is one that contains the highest amount of postconsumer material practical or, when postconsumer material is impracticable for a specific type of product, contains substantial amounts of postindustrial recovered material. This building product may either “close the loop” by utilizing material from the building and construction industry or may be manufactured from feedstock originating from outside the building industry sector.  While the manufacture of recycled-content products has proliferated in recent years, beginning with the “environmental movement” in the early seventies, the trend should not be viewed as an entirely incipient activity.  Some recycled-content manufacturers are well established, having produced recycled-content building products for many decades.  For example, the Homasote Company of West Trenton, New Jersey has been producing building panels from recycled newsprint since 1916.

Acceptance of Recycled-Content Building Products

In recent years more builders than ever are embracing alternative building products.  Generally, relatively simple conventional products are being replaced by more processed, value-added products. Escalating costs for conventional building materials, in particular solid sawn wood products, have driven this movement.  Also, many builders perceive that these products offer superior performance compared to conventional building materials. Advanced alternative building products are sometimes engineered to serve multiple functions and often incorporate diverse material types. (For example, a composite structural stress skin panel may provide structural support, insulation and soundproofing.)  Alternative building products can optimize performance because they are often specifically designed and engineered for the application.  This trend in building product selection should ultimately result in more recycled-content products entering the marketplace.  Engineered composites have more potential to incorporate recovered materials than most conventional products.  

At present there is little evidence of widespread acceptance of recycled-content products among the mainstream building community.  Experience has shown that most building professionals and/or commercial/residential building owners who select recycled-content products (i.e., over nonrecycled products) are motivated primarily by the tangible advantages offered by those products, such as a lower price, functional superiority or greater durability.  While there is currently a wide variety of high quality recycled-content building products on the market which offer some or all of these advantages, the building industry is inherently conservative and therefore slow to accept these products.  One major reason is that recycled-content products are often produced by small to medium sized companies that are less capable of meeting the product availability and selection choices required by large-volume consumers.  (Chapter 3 of this manual contains a more complete discussion of barriers to the use of recycled-content building products.)

While “recycled-content” alone does not provide a significant marketing advantage for a building product manufacturer, there is some evidence that societal/environmental issues are an emerging factor in the acceptance of recycled-content building products.  Nationally, a green movement is occurring among mostly high profile companies which involves the formation of “buy recycled” business alliances.  In response to public concerns about waste management and pollution issues, business and government groups have adopted green procurement policies, including “buy recycled” programs for building materials.  Private corporations may adopt positive procurement policies to enhance their public image and to set an example for the private sector.  Government entities, charged with reducing the detrimental impacts of solid waste, may adopt these procurement policies to set an example for the private sector and other government entities.

Architects and interior designers are also showing an increasing interest in green building strategies, which often include the use of recycled-content products.  This trend can be measured by the ever growing number of completed green building projects.  Leaders in both government and private sectors are in a position to drive this movement once they become aware of the life cycle advantages of building green.

Environmental Claims

Consumers often want some verification of the recycled content contained in a specific building product.  The recycling symbol (chasing arrows inside a dark circle) appears on hundreds of products.  However, green marketing claims by vendors remain a source of confusion in the marketplace.  Manufacturers, retailers and consumers are often not familiar with the meaning of green marketing claims and enforceable standards for these claims are often lacking.  Even if a product is labeled or advertised as having “recycled-content,” it does not guarantee that the product will meet the customer’s requirements.

Sales staff (manufacturing representatives and retail staff) is usually not the most reliable source of information.  However, a consumer may often obtain accurate product specifications (including recycled-content) by contacting a manufacturer’s “technical department.”  Some companies may even certify their environmental claims through an independent environmental claims verification service.  

Buyer/User Benefits from Using Recycled-Content Building Products

There are many benefits to using recycled-content building products, including the following ones:

· Reduces the disposal of recyclables and creates markets for recovered materials

· Convinces manufacturers to use more recycled materials

· Creates jobs and economic development opportunities

· Satisfies legislative mandates

· Sets an example for the private sector

· Enhances an organization’s image

· Saves money

Benefits to Society from Using Recycled-Content Building Products

· Provides a proactive rather than a reactive approach to the waste management problem

· Conserves resources and energy

· Creates new markets 

Categories of Recycled-Content Products by Application

Once a decision has been made by a building project team to consider the use of recycled-content building products (RCBP), the team then develops a preliminary list of product categories applicable to building type or construction project.  The task of identifying appropriate RCBPs for evaluation can be simplified by organizing them into categories.  The successful team identifies a manageable number of RCBPs for evaluation based on cost, availability, and quality.  A sample list of RCBPs (Chapter 6) has only 36 product categories selected for evaluation by the Playa Vista project team.  

RCBPs are much more common in some building and construction categories than in others.  List evaluation sifts out good candidates for demonstrating RCBPs.  For example, many RCBPs fall under the category of interior finish products; therefore, this would be useful information in evaluating product availability for an interior office remodeling project.  Dividing RCBPs into categories helps to focus the search for appropriate RCBPs so that a decision-maker's time is not wasted.  

This chapter divides construction and building products according to CSI MasterFormat, the construction industry's standard developed by the Construction Specifications Institute (CSI). CSI’s standard formatting is used throughout the construction industry to format construction specifications in contracts.  CSI MasterFormat has 16 divisions.  Each division contains a number of sections.  Each section is divided into three parts—General, Products, and Execution.  

The following discusses applicable products in each division.

Division 2: Sitework

Availability of many products in this division will vary with geographic location.  For example, recycled aggregate base and recycled paving and surfacing materials are readily available in urban centers, particularly in Southern California.

Earth Retainer

Sound walls are made from a variety of recycled materials, such as postconsumer plastic and crumb rubber from old tires.  A 12-foot high sound wall can use up to 250,000 lb. of postconsumer tire rubber per mile in installation.  

Paving and Surfacing

Recycled construction products for paving and surfacing include recycled asphalt concrete, modified asphalt, and rubberized asphalt.  Availability of these products varies throughout California. For example, recycled asphalt concrete is not readily available in Northern California. 

Rubberized asphalt contains approximately 1 percent-2 percent PC crumb rubber by dry weight of total aggregate mix. The crumb rubber used in the asphalt binder itself is about 20 percent in typical formulation.  Asphalt/rubber binder is normally 6-8 percent by dry weight of aggregate. Caltrans has used rubberized asphalt in approximately 130 projects throughout the State.  The environmental benefits of rubberized asphalt include: 
(1) reduced scrap tire disposal; (2) less material (asphalt, aggregate, etc.) used because rubberized asphalt can be used in thinner sections to achieve performance that is equivalent to conventional asphalt; (3) reduced road noise; and (4) longer pavement life for equivalent section (thickness) versus conventional asphalt.  Specifications for rubberized asphalt are project and location specific. Companies selling rubberized asphalt can assist in developing specifications for a particular project.

Recycled asphalt concrete (RAC) can replace a percentage of virgin asphalt in paving applications.  While the per​centage of recycled-content can go much higher using experimental techniques, recycled asphalt concrete normally contains up to 15 percent reclaimed asphalt pavement (old asphalt pavement that has been processed) in the virgin mix.  The Standard Specifications for Public Works Construction (Greenbook) lists specifications for recycled asphalt concrete in Sections 203-7. 

Recycled asphalt concrete may cost about 50 to 75 cents less per ton than virgin asphalt concrete, because of the reuse of aggregates and oil. Use of recycled asphalt concrete conserves diminishing aggregate and petroleum.  It also reduces construction and demolition (C&D) disposal, which is currently 28 percent of California's wastestream and 13 percent of the disposed waste stream in Los Angeles. 

Adding an asphalt reinforcement product made from postindustrial carpet fiber material produces modified asphalt.  Tests show that this: (1) decreases permanent deformation, (2) increases tensile strength ratios, and (3) decreases pavement moisture sensitivity. 

Paving and Surfacing/Pavement Marking

Glass beads made from 100 percent recycled-content glass are used to provide reflectivity for painted and thermoplastic traffic stripes and pavement markings for highway delineation.  The specification requires approximately 5 pounds of beads per gallon of paint.

Road Base

Recycled aggregate base (or crushed miscellaneous base) is used under the wearing surface of a road or paved surface.  The material is made from crushed demolition concrete and/or asphalt concrete, which can replace class A virgin aggregate for road base and subbase. For many regions throughout California that have acceptable (meet specifications) native materials for base, no economic advantage is derived from using recycled aggregate base.  However, the use of recycled aggregate base is particularly cost-effective in areas where large quantities of inert material are stockpiled and a limited supply of local virgin resources is available.  Crushed miscellaneous base is available for under $4.00 per ton in Los Angeles, compared to $7.50 per ton for virgin aggregates, not including transportation cost savings.  

For example, in both the Los Angeles and San Jose regions local materials do not generally meet Caltrans standards.  However, recycled Class 2 aggregates do meet Caltrans standards.  These are examples of regions where recycled aggregate base is available and typically sells for substantially less than virgin aggregates. 

Where large quantities of concrete debris are being generated from demolition activity and the material can be used on site as base or sub-base, there may be an economic advantage to crushing inert demolition debris at the project location.  The economy of on-site crushing depends on several variables.  These include cost to mobilize crushing equipment, the rock stockpile available from demolition activities, the capacity of the crushing equipment available (tons per hour), comparison with local tipping fees for inert materials, the haul distance to local inert landfills and the total cost of importing virgin or recycled aggregate base to the construction site.  For example, one larger crushing operation (capable of crushing 4,800 tons per day) indicated that on-site crushing would normally be economically viable for their operation when inert debris stockpiles reach 60,000 to 100,000 tons.  Another smaller crushing operation indicated that on-site crushing becomes an option when a customer has a minimum of 8,000 tons of debris, 3 to 5 acres and is willing to pay a processing charge of $2.50 to $3.00 per ton.  

The use of aggregate base can prevent a number of adverse environmental consequences, such as the impacts associated with the hauling of inert demolition material to a stockpile and the mining and processing of virgin aggregate.  The California Department of Transportation (Caltrans) has published specifications in the Standard Special Provisions that allow reclaimed asphalt, concrete, and glass in Classes 2 and 3 aggregate base.  The Greenbook, used in Southern California, allows recycled aggregate in crushed miscellaneous base (CMB) and processed miscellaneous base (PMB).

Sanitary Sewage

Examples of available RCBPs are a septic tank system made from 75 percent high-density polyethylene (HDPE), and drainage and sewer pipes containing postconsumer and postindustrial plastic. 

Walk, Road, and Parking Appurtenances

Several manufacturers produce plastic parking stops, bollards, and speed bumps from postconsumer plastic.  These products generally are lower maintenance than similar products made from conventional materials.  Guardrail spacers from postconsumer plastic are being used in some states.  

Division 3: Concrete

Concrete Accessories

Expansion joint filler made from postconsumer fiber and/or wood waste is available at about the same cost as equivalent products made from virgin materials.

Concrete Materials 

Fly ash is a coal combustion by-product that can be used as a replacement for 25 percent of the Portland cement in concrete foundations.  Concrete containing fly ash is smoother and cures to a greater strength than conventional concrete and contains less embodied energy than 100 percent Portland cement concrete.

Concrete Reinforcement

Steel reinforcement bars from postconsumer scrap are available.

Permanent Formwork

Molded insulating block-like forms are made from recycled polystyrene, cement and additives containing up to 80 percent postconsumer and postindustrial plastic.  The material provides excellent insulation value. The system reduces labor costs since the block forms are glued together without using mortar. The lightweight elements can be handled without cranes, and the "workability" is better than wood, since openings for architectural features can be cut with a chain saw before the cement is poured to create a monolithic structure.  

Division 4: Masonry

Concrete Masonry Units

Concrete masonry units made with recycled-content include 2.5ft x 2.5ft x 5ft blocks from leftover cement are available.  These blocks can be used for retaining walls, head walls, and bridge abutments.  

Division 5: Metals

Steel is often taken for granted as a recycled-content product because it is a mature recycling market with a well developed infrastructure of collectors and processors.  Many building products made from metal are produced with some postconsumer materials.  Because of recent advances in electronic steel mill technology, there has been a tremendous increase in the amount of recycled scrap steel being used for domestically produced steel.  For example, approximately 40 percent of American steel was made from scrap steel during 1995 compared to only 10 percent during 1993. According to American Iron and Steel Institute, steel made by the “basic oxygen furnace”method must use about 70 percent virgin ore, while steel made by the electric arc method can be produced using much less virgin ore (e.g., much higher recycled-content steel).

Cold Formed Metal Framing

Wood shortages are forcing the residential construction industry to consider alternative framing systems.  As the result, some residential builders are shifting from conventional wood framing to light gauge steel systems. Steel systems for residential construction weigh less than wood, which can translate into transportation cost savings. Since the various elements can be fabricated and sized in the factory, there is normally less construction waste generated at the building site compared to traditional methods, which can result in disposal cost savings.  The downside of using steel framing is that steel creates tremendous heat loss through structural studs in the absence of an external thermal barrier.  Also, light gauge steel studs have high embodied energy and are made with relatively low recycled-content steel.  (Light gauge steel studs are only about 28 percent recycled-content because they must be made using the “basic oxygen furnace” method.)  For additional information on light gauge steel framing, see Chapter 8 of this manual—Strategies to Reuse Material/Reduce Material Use in Construction.  

Division 6: Wood and Plastics

A large number of RCBPs fall under this CSI Division.  Examples include: 

Board Paneling

Decorative panels made from old newspapers are available.

Finish Carpentry 

Solid sawn redwood or fir exterior trim is available from re-milled salvaged lumber. Exterior trim is also being fabricated from rigid postconsumer polystyrene, which simulates natural wood.

Plastic Lumber (Marine Applications)

This is a construction category in which RCBPs are fairly common.  Marine products must be resistant to moisture damage, mechanical abrasion, chemical attack, and destruction by marine animals.  As might be expected, the most common recycled-content marine products are made from inert secondary and postconsumer materials, including high-density polyethylene, scrape tires, crumb rubber, fiberglass and cement.  Examples include plastic lumber timber fenders (which protect bridge supports and pier pilings from runaway barges); floating marinas and fish pens made from polystyrene foam and scrap tires; steel reinforced plastic pilings used for fenders and load bearing pilings; and marinas, piers, and walkways made from plastic lumber and plastic composites.

Plastic Lumber  

Decks and park benches made from recycled-content plastic lumber are available in place of more conventional, often less durable wood products.  Plastic lumber products may contain postconsumer and/or postindustrial plastic and may be either a single plastic type or co-mingled plastics.  Plastic lumber composites incorporate combinations of distinct material types, such as postconsumer plastic and postindustrial wood fiber or crumb rubber and postconsumer plastic.  For additional information on plastic lumber, see Chapter 8 of this manual, entitled “Strategies to Reuse Material/Reduce Material Use in Construction.”

Rough Carpentry 

Engineered wood products (EWP) use less wood for equal or greater load bearing characteristics.  Examples of EWP are glulams, laminated trusses, I-joists, laminated veneer lumber and oriented strand board.  Generally, these products are not recycled-content products but, rather, include materials recovered at timber mills.  However, most EWP are considered to be sustainable building materials in as much they are resource efficient and are made from second and third growth trees rather than old growth.  These products also require less material to manufacture compared to solid sawn lumber products for the same application.  Because they are premanufactured, they generate little or no on-site construction waste.  Engineered wood members tend to cost more than traditional systems and may have environmental drawbacks.  For additional information on EWP, see Chapter 8.

Structural Panels  

Structural and insulated panel systems (panels) are a material and labor saving alternative to traditional "stick" construction methods.  A primary advantage is that each panel is uninter​rupted by studs, providing a thermally efficient wall.  While structural insulated panels are suitable for floors and roof elements, the most common building application is wall panels, including both load bearing and non-load bearing applications.  Since panel system manufacturers usually custom design panel systems from building plans, job site waste is often greatly reduced.  Reduced labor cost is often another major advantage of panels, which can be quickly erected by unskilled workers.  

The most common type of panel has an expanded polystyrene foam core faced with oriented strand board made from fast growing second growth trees.  The I-beam construction provides for superior loading stresses of a structure while the bonded foam core keeps the skins aligned and provides excellent insulation values.   In some cases, the foam core is made from recycled polystyrene.  Plastic lumber, used for the panel’s top and bottom plate, contains postconsumer plastic. 

Another type of structural panel uses Kraft paper in a honeycomb configuration (treated with phenolic resins) and facer material such as oriented strand board.  Honeycomb panels perform like multiple I-beams.  The facers withstand bending loads, and the honeycomb core acts as the web to absorb the shear loads placed on the panels.  Honeycomb panels are an efficient use of material (typically the core is 5 percent paper and 95 percent air) and have very high strength to weight ratios. The Kraft paper part of the panel contains recycled material. Despite the enormous potential, this technology has not been widely used in the housing industry.  Additional information on structural panels is provided under “Modular and Preconstructed Panels” in Chapter 8 of this manual.

Solid Polymer Fabrications

There are a variety of countertops available that are made from postconsumer and postindustrial plastic.  

Division 7: Thermal and Moisture Protection

Building Insulation 

Recycled building products are very common in weatherization products, such as cellulose made from old newspapers and fiberglass batt insulation.  Fiberglass insulation sold in California is subject to minimum content law (requires a minimum of 30 percent postconsumer glass content).

Shingles and Roofing Tiles

Currently there are many types of recycled-content metal roofing products on the market, which can replace more conventional, often less durable asphalt composition or wood shake roofing shingles.  These products include sheet metal roofing, metal shingles, shakes and tile made from postconsumer aluminum and steel.   In addi​tion, there are a variety of cement composites, containing recovered materials, such as fly ash and wood fiber.  There are even roofing shingles made from postconsumer rubber, plastic and glass.  Other examples of recycled roofing products include roofing mats (walkway pads) and roof membranes made from postconsumer plastic and roofing felt paper made from postconsumer paper.

Siding 

Engineered wood siding is sometimes made from wood waste using various binders, such as linseed oil.   Recycled-content vinyl siding is also available that incorporates a substrate made from postconsumer plastic. Wall panels can be made from aluminum, steel or copper ranging between 35 percent to 95 percent postconsumer metal.  Siding is also made from Portland cement composites that use silica cellulose fiber containing some postconsumer paper.  Solid sawn redwood or fir siding is also available from various manufacturers of re-milled salvaged lumber.  

Division 8: Doors and Windows

Doors Windows/ Skylights

Windowsills and door jams made from rigid postconsumer polystyrene are available and simulate natural wood.  Door rails and windowsills are made using a postconsumer plastic composite substrate.  Windows and skylights are also being fabricated from postconsumer aluminum, plastic and postindustrial glass.  Door moldings are being made from densified polystyrene, which not only simulates natural wood, but also has solid color and solid grain.  

Division 9: Finishes  

Many RCBPs fall under the general category of interior finish products.  Examples include: 

Acoustical Ceiling Tiles

For a number of years, several major manufacturers have been producing acoustical ceiling tiles made from postconsumer materials including old newsprint and mineral wool.  

Carpet and Carpet Underlayment

Carpet is made from discarded plastic beverage bottles. Carpet padding is made from tire scrap, postconsumer plastic or postindustrial fiber and from scraps from furniture and car seat manufacturers and carpet layers.  Broadloom and carpet tiles are available in level loop and open weave fiber configurations.

Ceramic Tile

Floor tile made from old auto windshields for both residential and commercial use is on the market.  The tile is available in a variety of hues and tones.

Gypsum Board

Wallboard from postconsumer paper facing and backing and postconsumer and/or postindustrial gypsum is available at about the same cost as virgin wallboard products.

Painting Materials

A variety of recycled paints are made from remanufactured paint from municipal paint recycling programs.  High quality recycled paint is available, often at considerably less cost than comparable virgin paint products.  

Division 10: Specialties

Toilet Compartment 

Floor mounted overhead braced or ceiling mounted toilet compartments made from recycled, high-density polyethylene are readily available on the market.

Identifying Devices 

Plastic signs are available from postconsumer plastic for indoor and exterior applications.

Chapter 3. 
Overcoming Barriers to Purchasing Recycled-Content Building Products

Though recycled building products are becoming more common, there are still many barriers to overcome before they can be used routinely.  The construction industry as a whole tends to be conservative, relying on traditional products with long histories.  Some caution is justified—the industry is responsible for public safety and vulnerable to lawsuits; and, profit margins can be very slim.  However, many barriers can be overcome by education and access to information.  And solutions exist that can be incorporated into the typical process of planning, design and construction.

Following is a list of potential barriers to the purchasing of recycled-content building products (RCBP) and suggestions to overcome them.  

Cost, Availability, Quality, and Product Knowledge

Limited Availability(
Many new products are produced on a small scale, and therefore suppliers may not be able to provide large quantities in the required time frame.

Solution—Before specifying a product, find out what a supplier has in stock and/or how long it would take to manufacture the required amount.  A specifier may consider requiring in the contract that the contractor submit a construction schedule that includes dates when specific materials will be ordered.  This may require some work, but inevitably solves many problems.  

Limited Options 

Some construction products do not have recycled-content counterparts, and many new RCBPs have a limited selection of colors, sizes and other features.

Solution—As markets for RCBPs expand, selections will continue to increase. In the meantime, a purchaser can obtain lists of RCBPs to learn what products are available now, and contact the manufacturer to learn the range of available features.  (See Chapter 4 for lists of RCBPs.)

Perceived High Cost 

Many people believe that RCBPs always cost more than traditional products. In many cases, this is a false perception, as many RCBPs are cost-competitive with virgin products, and some are even less expensive.

Solution—Obtain price quotes from suppliers, and compare prices of virgin products versus comparable recycled products.  Be sure to compare “apples and apples” by comparing the same quantities and the same performance.  

Also, many traditional products have recycled content, although they are not marketed as recycled.  For example, drywall backing paper is 100 percent recycled.  Find out if a traditional product you want to purchase is already made from recycled materials.

Considering that raw materials extraction is often subsidized with tax credits, land giveaways and grants, the prices for recycled products are actually quite competitive, and should improve further if and when these subsidies are phased out.

Higher Initial Costs 

Some RCBPs do cost more initially, but may save money over the life of the product because of lower maintenance costs and/or a longer life span.

Solution—When comparing the price of virgin versus recycled, do a simple life-cycle analysis of each by calculating the anticipated cost to purchase, install, maintain, and dispose of the product after its life.  Then compare the two products over the same time span.  For example, if a wooden bench lasts 15 years and a bench made of plastic lumber lasts 30 years, the two product costs can be compared as in the following table. (the numbers used are fictitious).

	
	
	Wood
	Plastic Lumber

	First 15 Years
	Purchase
	$150
	$400

	
	Installation
	$50
	$70

	
	Maintenance
	$400
	$100

	
	Disposal
	$50
	——

	Second 15 Years
	Purchase
	$200
	——

	
	Installation
	$60
	——

	
	Maintenance
	$500
	$100

	
	Disposal
	$70
	$20

	Total
	
	$1,480
	$690


Lack of Knowledge About New Products 

Many products are selected by designers because of past experience and from word of mouth from other professionals. New products take time to investigate, and time is very limited during a project.

Solutions—

· Network with experienced professionals.  Before the project starts, designers can contact design groups that may have experience with certain products, for example a local chapter of Architects, Designers, and Planners for Social Responsibility, or the American Institute of Architects’ Committee on the Environment.  To contact C&D recycling organizations, order the list C&D Recycling—-Organizations/Publications (CIWMB Publication #431-96-019) from the Board’s Hotline at (800) 553-2962, or through the Board’s on-line publications catalog at www.ciwmb.ca.gov/gra/opa/publist/pubframe.htm.  In addition, the Internet is becoming a more and more valuable source of networking.  

· Schedule time for education during a project.  

· Be sure that product literature and samples are obtained from the manufacturer or distributor and made available to the design team throughout the project.

Diffuse Decision-Making Process 

Each person in the construction decision process has an opportunity to suggest substitute products.  Decision-makers may include owners, developers, future tenants, designers, architects, specifiers, engineers, contractors, sub-contractors, suppliers, building inspectors and public works inspectors.  A designer can specify a product early in the project, and the product can then be de-selected at a later stage.

Solution—Be sure that the owner and the design team are committed to using RCBPs and that the players communicate with each other throughout design and construction.  Write a general goal statement to the contractors bidding on the project.

Perceived Lower Quality 

Many people in the building industry assume that RCBPs have a lower quality than virgin products.  However, with modern technology and quality control, this is much less of a concern than in past years.

Solution—Be sure that the products selected have been tested to meet industry standards and that they meet building codes and other requirements, as described below.

Industry Standards, Building Codes, and Road Specifications 

Some new RCBPs may not meet industry standards, building codes or government specifications.  Other new products could meet the requirements if tested, but the manufacturer may not have funds for testing to demonstrate compliance. 

For a more detailed discussion of industry standards and building codes, order the fact sheet Construction Product Approval Process (pub #431-96-021).  For a more detailed discussion of pavement specifications, order fact sheets Recycled Aggregate (pub #431-95-052) and Asphalt Pavement Recycling (pub #431-95-067).  These fact sheets are available on the Internet at www.ciwmb.ca.gov/mrt/cnstdemo or can be ordered through the CIWMB Publications Clearinghouse/Hotline at (800) 553-2962.  (From outside of California call (916) 341-6300.)

Industry Standards

Architects, specifiers, and other purchasers expect a product to meet certain minimum quality standards.  These standards are established through industry associations.  Although many standards are not legally binding, products must still meet them to compete in the marketplace.  Some product standards are developed to protect public health and safety, and the environment and must be met in most jurisdictions.  Also, all product standards become legally binding when they are cited in a contract.

Solution—When considering a RCBP, ask the manufacturer for product specification sheets that list the industry standard tests performed on the product.  Industry associations can give guidance on minimum standards.  Also, ask several manufacturers what the key advantages of their products are, and discuss these key issues among their competitors.

Building Codes 

Building codes are minimum performance standards for the regulation of the design, construction, and quality of building materials.  Their main purpose is to protect public health and safety.  Examples of minimum standards include fire ratings and strength requirements.

Building codes are written by model code agencies, which are voluntary, non-governmental organizations.  The codes become law only when they are accepted and enforced by a state or local government.  The model code agency used by the western United States is the International Conference of Building Officials (ICBO), which writes the Uniform Building Code (UBC).  Most California governments use the UBC in whole or in part.

ICBO’s Evaluation Service approves products after evaluating independent test results.  After a product is tested and approved, ICBO gives it a report number.  However, if a product is not yet approved by ICBO, local building officials may still allow its use. UBC Section 104.2.8 states as follows: “Provided the building official finds that the proposed design is satisfactory and complies with the provisions of this code and that the material, method or work offered is at least the equivalent of that prescribed in this code in suitability, strength, effectiveness, fire resistance, durability, safety and sanitation."  The local official may also require testing.  The official’s main interest is in seeing that someone is willing to take the liability.

Some new products are whole new categories and not covered in the UBC, such as straw bale construction and plastic lumber.  Many of these categories of products do not yet have product-specific standard tests developed to demonstrate their quality.  However, they can still be tested with traditional methods for fire, sound, shear, gravity loads, etc.

Solutions—

· To determine whether the product is ICBO-approved, request an ICBO report number from the manufacturer or from ICBO. 

· If it is not approved, ask the manufacturer to work with the local building official to obtain local approval.  

· If you prefer to meet with the building official, gather as much information as possible about the product, including information from the manufacturer.  Building officials will be particularly interested in test results from independent laboratories.  

· For new categories of products, check with the American Society for Testing and Materials (ASTM) to see if standard tests are being developed.

Note: The International Code Council( (ICC) is in the process of developing the International Building Code( (IBC) with joint participation of the three U.S. model code agencies.

Road Specifications 

Caltrans

The California Department of Transportation (Caltrans) designs transportation structures according to its Standard Specifications, July 1992 (English units) or July 1995 (metric units).  However, there are also products approved by Caltrans that are not mentioned in the standard book, but written instead as standard special provisions (SSP).  

An SSP is a specification approved by Caltrans that may be used routinely on Caltrans projects.  It is not in the standard book, either because it has not been used long enough, or because it must be modified for each project.  An example of a product allowed in a Caltrans SSP is recycled Class 2 and 3 aggregate base.

When a product or method is being tested, before it reaches the SSP stage, the specification is first written as a special provision (SP).  An SP is not yet a method or product approved by Caltrans for routine use, though it may be used in specific Caltrans projects if requested.  An example of a product allowed only in a Caltrans SP is recycled hot-mix asphalt concrete.

Solutions—

· Local government public works departments and private road builders can become familiar with Caltrans’ SSPs, and those pending.  They can obtain the SSP for aggregate base, either hard copy or downloaded from the Internet, as instructed in the CIWMB fact sheet entitled Recycled Aggregate.

· Contractors can request from the owner, such as Caltrans or the local public works department, permission to add recycled material, provided that the standards for the virgin product are otherwise met.  

· Local public works departments can obtain the Special Provisions for recycled hot-mix asphalt from the Caltrans Lab, and have a materials engineer modify the SP as needed for the project.  (This is what the Caltrans districts do when they use recycled asphalt on a job.)

Greenbook

The Greenbook is officially called the Standard Specifications for Public Works Construction and is used by the City and County of Los Angeles and 200 other local governments and agencies in the Los Angeles area.  The Greenbook was written by the Southern California chapters of the American Public Works Association and Associated General Contractors of California.

The Greenbook allows 15 percent reclaimed asphalt pavement (RAP) in asphalt concrete, or more if test data support a higher percentage.  The Greenbook also allows 100 percent recycled aggregate base in their Crushed Miscellaneous Base (CMB) and Processed Miscellaneous Base (PMB).

Solution—Use the Greenbook to specify recycled hot-mix asphalt, and select CMB and PMB (recycled) for aggregate base.  Obtain the new edition, published in November 1996, for $49.95 through BNI Building News, 1612 S. Clementine St., Anaheim, CA 92802, at (714) 517-0970.

Local Government

Though local public works departments are free to develop their own specifications, most of them depend heavily on Caltrans specifications.

Solution—Local public works departments and private developers could use alternative sources for specifications that Caltrans has not yet completed.  For example, hot-mix asphalt specifications can be obtained from the Greenbook or from the Asphalt Institute.

Government Procurement Specifications 

Local and State government purchasing departments have written guidelines to purchase products for government business.  Many of these specifications are required to maintain quality and keep costs down.  Some government procurement specifications are written as “material” or “design specifications,” which describe the materials required in the product.  An alternate method is to use “performance specifications,” which describe the required function or performance only.  This method allows a variety of materials.  An example of a material specification would be a picnic table made of redwood, which would preclude plastic lumber.  A performance specification would be a picnic table passing a particular durability test, which would allow lumber to compete with redwood.

The wording of a specification may also preclude RCBPs unintentionally, such as one government’s infamous “brightness” requirement for toilet paper.

Solution—
· A government can review procurement specifications and modify them to allow RCBPs while still maintaining quality and low cost.  If appropriate, material specifications may be changed into performance specifications.

· A government can set policies that encourage and even require recycled product procurement.  An example of this is the City of Los Angeles.  On March 24, 1995, the Los Angeles City Council passed a motion that required the use of 100 percent recycled miscellaneous base and 15 percent recycled asphalt concrete on all City projects.  (See Chapter 5 for contract language used by the City of Los Angeles for base and asphalt.)

Chapter 4.  
Locating Recycled-Content Building Products

There is a wide selection of recycled-content building products (RCBP) available on the market.  After the building team has developed a preliminary list of potential product categories, a variety of recycled-content product directories can be referenced to locate specific products.  These guides range from national directories listing recycled-content products in general to regional guides that include only recycled-content building products available in a specific geographical area.  Some of these guides are organized in CSI MasterFormat and others are not.  Most of the guides do not contain price and availability data because of the temporal nature of this information.  The following is a brief description of some of these directories.

Recycled-Content Product Directories

The California Integrated Waste Management Board's Recycled-Content Product Database

The IWMB manages a recycled-content product database with over 10,000 recycled-content product listings.  This directory has a national focus.  Although the general product list includes a large selection of recycled-content building products, recycled-content building products are not organized in CSI MasterFormat.  It can now be accessed directly from the Internet at www.ciwmb.ca.gov/rcp/.  The database can be queried on several different fields to focus searches and returns a random sample of up to five companies that meet the search criteria.  This directory is continuously updated.

IWMB’s Recycled-Content Construction Product Database

The IWMB also maintains a database (currently containing approximately 450 manufacturers) of recycled-content construction product manufacturers that sell in California.  Product categories include aggregate, asphalt, masonry, structural, flooring, walls, insulation, fixtures, paint, roofing, wood substitutes (e.g., plastic lumber) and outdoor.  This database has some overlap with the previously mentioned RCP database; however, the information is also available in a printout version (a 9-page spreadsheet) in which the products are not described in detail.  It can be accessed on the Internet at www.ciwmb.ca.gov/cgi-shl/foxweb.exe/rcpmenu@constdmo/crcpmain as a searchable database, or for a printed version, call the IWMB Hotline at (800) 553-2962 and ask for Publication #431-96-018.

The Official Recycled Products Guide

Published by Recycling Data Management Inc., this is a national directory of recycled-content products.  The guide includes a large selection of recycled-content building products, but the listings are not organized in CSI MasterFormat.  The guide is updated quarterly.  The guide lists more than 650 manufacturers and distributors marketing more than 4,000 products in 700 classifications.  The guide is continuously updated, and is available in hard copy or diskette.  The entire directory can also be accessed on the Internet through an on-line service provider.  Contact Recycling Data Management, Inc. for details concerning the annual subscription fee and other service charges.

Recycling Data Management Inc.
P.O. Box 577
Ogdensburg, NY  13669-0577
(800) 267-0707

Construction Products Containing Recovered Materials

Published by the U.S. Environmental Protection Agency, this is a national guide containing manufacturers and suppliers of various recycled-content building products.  The guide is not organized by CSI MasterFormat, but the listings are ordered according to EPA Regions 1-10.

The guide can be accessed over the Internet at http://www.epa.gov/epaoswer/non-hw/.  Hard copies can be ordered by contacting EPA’s RCRA Hotline at (800) 424-9346.

Recycled-Content Building Product Database

The Alameda Waste Management Authority publishes this directory.  Available in electronic format, this directory lists mostly recycled-content products available within Alameda County.  However, the directory also includes some national listings. This general directory includes a section on recycled-content building products, which is organized in CSI MasterFormat.  The Bay area vendor listings are updated on an ongoing basis.

Alameda Waste Management Authority
777 Davis Street, Suite 200
San Leandro, CA  94577
(510) 639-2498

Guide to Resource Efficient Building Elements

Published by the Center for Resourceful Building Technology, this is a national directory of recycled-content building products containing about 450 product listings. The directory is organized by building components rather than by CSI MasterFormat.  Last updated in 1997.  For details, contact:

Center for Resourceful Building Technology
P.O. Box 3866
Missoula, MT  59806
(406) 549-7678

A Resource Guide to Recycled-Content Construction Products 

Published by the City of Los Angeles, this directory lists a number of selected recycled-content building products.  The guide is organized in CSI MasterFormat.  

Solid Resources Citywide Recycling Division 
Bureau of Sanitation 
433 South Spring Street, 5th Floor
Los Angeles, CA  90013
(213) 847-1444

The Harris Directory

Published by B.J. Harris, Inc., this national directory of recycled building products contains approximately 5,000 listings.  Available in electronic format, it can be queried on several different fields.  The directory is organized in CSI MasterFormat and is published twice a year.  It is available in hard copy or can be delivered on diskette, which allows the database to be queried on several different fields.  The directory/database is also available on the Internet.

B.J. Harris Inc.
522 Acequia Madre
Santa Fe, NM 87501
(888) 844-0337

National Park Service’s Sustainable Design and Construction Database

Available on diskette, the database contains more than 1,300 product listings from over 550 manufacturers.  It can be queried by manufacturing plant location, CSI division, or product type.  Products are rated in 14 environmental factors.  The database can also be downloaded from the Internet at: http: //www.nps.gov/dsc/dsgncnstr/susdb/.

National Park Service
P.O. Box 25287
Denver, CO  80225
(303) 969-2466

A Guide to Recycled Building and Construction Products

Published by the Solid Waste Management Department of Metro, the directory of recycled-content building products is organized in CSI MasterFormat.  Metro is a regional government entity that serves several counties in the Pacific Northwest.

Metro
Solid Waste Management Department
600 NE Grand Ave.
Portland, OR  97232
(503) 797-1650

Recycled Products Directory

Published by the City of San Diego Environmental Services Department, this directory identifies local sources of recycled-content products.

The City of San Diego
Environmental Services Department
Environmental Programs Division
9601 Ridgehaven Court
San Diego, CA  92123
(619) 467-0903

Garden and Landscape Recycled-Content Product Source Book

Published by the American Plastics Council, this directory includes a number of construction-related products used in landscaping.  The products made from recycled-content plastic are listed alphabetically in a separate section.  The product source book can be ordered by calling the American Plastics Council at (800) 243-5790. 

Other Sources of Recycled-Content Product Information

The California Recycling Market Development Zone (RMDZ) program is implemented by the California Integrated Waste Management Board.  The Board assists recycled-content product manufacturers by offering low interest loans up to $1 million, technical assistance on financing strategies, and marketing assistance both nationally and internationally.  RMDZ coordinators in any of 40 areas of the state can often identify local recycled-content product manufacturers that may not be listed in directories.  The zone contact person for the City of Los Angeles is Steve MacDonald at (213) 485-6154.

For additional information on the RMDZ Loan Program, call the Board's Recycling Business Assistance Branch at (916) 341-6537. 

Chapter 5. 
Sample Contract Language and Specifications for Recycled-Content Building Products

As mentioned in Chapter 2, CSI’s standard formatting is used throughout the construction industry to format construction specifications in contracts.  CSI’s MasterFormat has 16 divisions.  Each division contains a number of sections.  Each section is divided into three parts—general, products, and execution.

Product Alternates in the Bid Process

Before selecting a recycled-content building product (RCBP), a designer or owner may want to collect more information about cost and availability.  One way to do this is to write into the bid document a number of proposed products called “alternates.”  The contractor then submits a multiple bid that reflects those product alternatives.  The CSI format lists alternates in two sections: 

1. Section 00400 is the Supplement to Bid Forms.  Section 00460 simply lists the alternate products.  

2. Section 01031 is a draft section written by the Los Angeles Chapter of CSI and is called “Environmental Bid Alternates.”  Following is a brief example of Section 01031 (see Appendix A for the full text):

Draft CSI Section

Section 01031
Environmental Bid Alternates

Part 1
General

1.4
Schedule of Alternates

C.
Alternates describe environmental requirements.  Requirements for performance, appearance, workmanship, and materials not modified under the Alternate Bids shall conform to Drawings and Specifications, except as exceeded by Code.

1. 
Alternate Bid Number 1: State the amount to be added to or deducted from the Base Bid if crushed miscellaneous base and processed miscellaneous base containing 100 percent postconsumer asphalt and concrete are provided for base as specified in Section 92500, Paving and Surfacing. 

Add: ___________ dollars, or Deduct: _________ dollars

Specifier Note:
(Name of Supplier) at (   ) (phone number)


(Name of Supplier) at (   ) (phone number)


(Name of Supplier) at (   ) (phone number)

2. 
Alternate Bid Number 2: State the amount to be added to or deducted from the Base Bid if rubber-modified asphalt containing recycled tires is provided for asphalt paving as specified in Section 02500, Paving and Surfacing.

Add: ___________ dollars, or Deduct: _________ dollars

Specifier Note:
(Name of Supplier) at (   ) (phone number)


(Name of Supplier) at (   ) (phone number)


(Name of Supplier) at (   ) (phone number)

3. 
Alternate Bid Number 3: State the amount to be added to or deducted from the Base Bid if gypsum board scraps are salvaged during construction, crushed, and used as soil amendment (30-40 percent to compost) in lieu of calcium sulfate as specified in Section 02900, Landscaping.

Add: ___________ dollars, or Deduct: _________ dollars

Specifier Note:
(Name of Supplier) at (   ) (phone number)


(Name of Supplier) at (   ) (phone number)


(Name of Supplier) at (   ) (phone number)

“Brand Name or Equal” Specifications

Many contracts specify certain products by brand name “or equal.”  This allows the contractor to purchase either the brand name product cited, or a different but “equivalent” product.  This flexibility becomes important when the cited product is unavailable, or when an equivalent product is discovered that is lower in cost.  If both the brand name product and the equivalent product must have recycled-content, then this should be clearly stated in the specification.

Subcontracts

The general contractor (GC) hires subcontractors to construct specialized portions of the project.  (Two typical examples of subcontracted work are concrete pouring and installation of irrigation systems.)  The GC writes a separate contract for each subcontractor, which outlines that portion of the work.  If the GC is to require the “subs” to purchase recycled products, the main contract should clearly state this.  The GC can write an “incentive/penalty” clause into their contracts with subs that stipulates, for example, less payment for purchasing virgin products when comparable recycled products are available.

Contract Language Examples

To include RCBPs in the contract, it is helpful to take contract language that is already written and modify it for your needs.  Two excellent sources of sample language are 
(1) the GreenSpec: Guideline Specifications for Environmentally Considered Building Materials & Construction Methods (GreenSpec), which was prepared by Siegal & Strain Architects for the Alameda County Source Reduction and Recycling Board in 1996, and (2) City of Los Angeles specifications for city projects.

GreenSpec

This guide covers many environmentally desirable products, including recycled products.  Each product or product type is described in a separate section.  Each section is organized in CSI format: Part 1: General, Part 2: Products, and Part 3: Execution.  Part 1 typically begins with “environmental considerations.”  These considerations do not necessarily have to be written into the contract.  Part 1 may continue with such topics as definitions, references, and quality assurance.  Part 2 describes the product and may include topics such as materials and accessory materials, and may list required product specifications and standard tests.  Part 3 typically includes installation and waste management.

The following is an abbreviated specification for gypsum board to illustrate GreenSpec’s typical section format.  (For GreenSpec’s complete gypsum board example, see 
Appendix F.)

You may order GreenSpec from Environmental Building News (EBN) via its Web site at www.buildinggreen.com, or by calling (800) 861-0954.  The guide is $59 for EBN subscribers and $79 for nonsubscribers.

Sample Green Spec Section Format

Section 09250
Gypsum Board

Part 1—General

1.01
Environmental Considerations  (Inclusion of this section in the contract is optional.)

A. Qualities:

B. Problems:

C. Recommendations:

1.02
Quality Assurance

A. Industry Standards:

Part 2—Products

2.01
Gypsum Board

Specify gypsum board containing recycled gypsum content if available, and 100 percent recycled paper.  Specify manufacturers that take back scrap for recycling.

2.02
Fiber Gypsum Board

2.03
Related Materials

A. Adhesives:

B. Fasteners:

C. Joint Treatment Materials:

D. Acoustical Sealant and Joint Tapes:

Part 3—Execution

A. Materials Handling

B. Application of Gypsum Board

3.03
Application of Fiber Gypsum Board

A. Taping and Finishing

3.05
Waste Management

City of Los Angeles

The following sample contract language for plastic wheel bumpers is from the City of Los Angeles:

Section 02507
Plastic Wheel Bumpers

Part 1 General

1.1
 Summary

Furnish and install plastic wheel bumpers (wheel tape) as indicated on the drawings and specified.

Documents affecting Work and this Section include, but are not necessarily limited to, the GENERAL CONDITIONS, and Sections in DIVISION 1—GENERAL REQUIREMENTS of these Specifications.

1.2
Submittals

Comply with provisions of SUBMITTALS SECTION 01340 of DIVISION 1 GENERAL REQUIREMENTS of these Specifications.

Product Data: Submit information describing the materials used in the manufacture of the wheel bumpers.

Part 2 Products

2.1
Materials

Bumpers shall be plastic formed on one-piece, extruded or injection molded, high-impact plastic in color selected by Architect, with weather and oil resistant surface, and formed to the profile indicated, manufactured by EcoTech, or approved equal.  Contact manufacturer’s representative: Environmental Specialty Products, 
(909) 390-8800.

Adhesive for Securing Bumpers in Place: Provide an epoxy, two-component type, long curing, manufactured by Edeco, Furance, Andrew Brown, Adhesive Engineering Company, or equal.

Part 3 Execution

3.1
Installation on Portland Cement Concrete Pavements

Secure bumpers in place as recommended by the manufacturer with 2-component epoxy adhesive.  Surfaces to receive the bumper shall be free from dirt, loose particles or other foreign matter that might adversely affect the bonding properties of the adhesive.

For additional contract language from the City of Los Angeles, see Appendix E, which includes the following operations and products:

· Rock crushing operations

· Demolition

· Site clearing 

· Erosion control

· Plastic wheel bumpers

· Asphaltic concrete paving

· Reinforced membrane waterproofing

· Solid plastic partitions




























( A Kitsap County, Washington project found that limited availability and limited options are larger barriers than cost. See Acknowledgements.
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