GUIDELINES TO LOCATING RECYCLED-CONTENT BUILDING PRODUCTS

_

Moorpark, CA 93020



Irwindale, CA 91706

Phone: (805) 520-7974



Phone: (818) 301-9

Chapter 8.
Strategies to Reuse Materials and Reduce Material Use in Construction

8.1 Benefit of Reducing Material Use

The concept of reducing material use and reusing construction materials has been in play for quite some time throughout both the construction and recycling industries.  It is the basis behind resourceful or green building techniques and has been the subject of many conferences and seminars.  The theory is valid and promises numerous benefits, including reducing the amounts of natural resources used to create raw building products, reducing the energy needed to create and assemble the products and materials, increasing the efficiency and productivity of manufacturing the building elements and construction of structures themselves, reducing building costs, and creating more healthy structures and environments for those that occupy these spaces.  

These are all noble goals, and each warrants further investigation into resourceful building techniques on its own merit.  However, the Integrated Waste Management Board's primary duty is to reduce the amount of waste going to landfills such that communities in California achieve the 50 percent waste reduction mandate by the year 2000.  As such, this chapter will focus on the waste reduction benefits of promoting resourceful building techniques. Although the waste reduction benefits will be addressed, contractors and builders should consider all the potential benefits, beyond waste reduction, of alternative building techniques and materials when evaluating their potential use in a structure.

One would assume with all the potential benefits mentioned above, implementation of resourceful building techniques would be commonplace.  Unfortunately, because of the life span of its products, the construction industry is a conservative business, and new techniques, technologies, and materials are incorporated into the mainstream very slowly.  Because of the inherent skepticism in the industry, successful resourceful or green techniques need to be promoted aggressively for the mainstream building community to adopt them in a timely and widespread fashion. 

To offer practical options for resourceful building techniques, this chapter will not address less traditional building techniques, such as straw bale buildings.  The focus will be on the more traditional building methods that employ waste reduction and minimization techniques that have been used in model and real world applications.  These methods are likely to be used, in part or whole, by mainstream builders.  Some of the materials and techniques mentioned in this chapter have also been addressed in Chapter 2, "General Categories of Recycled-Content Products by Application" and Chapter 4, "Locating Recycled-Content Building Products."

8.2 Waste Estimates  

Data Exist to Estimate a Wide Variety of Construction and Conditions

To address and to reduce the amount of waste being generated at a construction site, and in turn reduce material and disposal costs, a basic understanding of the types and amounts of material being generated is needed.  Since there are so many different types of structures, varieties of climates in which they are being built, and techniques to construct them, it would be impossible to quote definitive values for the types and amounts of waste generated during the construction of a structure.  However, there have been data collected estimating the amounts of waste generated during construction of various types of buildings that seem to fall within a reasonable range.  These data can be used as guidelines for general construction waste generation estimates. 

Construction Consumes Resources: Waste Reduction Saves Money

It is estimated that new home construction consumes two-fifths of all the lumber and plywood used in the United States.  Based on this fact, it is clear that waste reduction efforts employed in the construction industry have the potential to reap great benefits in reducing the amount of materials used and waste generated.  Reducing waste and increasing efficiency at a construction site can also render financial benefits for a builder.  

Rules of Thumb for Waste Generation Estimates

Of the metropolitan areas that have collected data on the generation of construction and demolition waste, Portland, Oregon's Metro program contains some of the best documentation. Metro estimates that approximately four pounds of waste is generated for every square foot of new residential construction.  Of that waste the vast majority is wood (up to 35 percent), followed by drywall (approximately 15 percent), and 12 percent cardboard.  The disposal costs for a builder can represent 3 percent to 5 percent of the overall budget of the project.  With competitive bidding, it makes economic sense to minimize costs associated with waste generation and disposal. 

Another excellent source of construction waste generation and cost data is the North American Home Builder's Association (NAHB).  Through its representatives, the NAHB has been able to collect data nationally and develop average costs and volume estimates on construction wastes.  Based on its data, the NAHB estimated that a typical homebuilder pays $511 per house for construction waste disposal. This cost will rise as landfill tipping fees increase.  Some 85-90 percent of construction waste is recyclable.  This indicates that not only could the disposal costs be significantly reduced through recycling construction wastes, but also potential income could be realized through the sale of these materials. 

The NAHB compiled estimates on the amounts of wastes generated during construction on a "typical" 2,000 square foot home.  These estimates are based on the assumption that three sides of the home's exterior are covered with vinyl siding and the front facade is brick veneer.  Table 1 contains NAHB's data in this typical home.

Table 1:
NAHB Construction Waste Estimate of a Typical 2000-Sq-Ft House

	Material
	Weight (lb)
	Volume (yd3)

	Solid Dimensional Wood
	1,600
	6

	Engineered Wood
	1,400
	5

	Drywall
	2,000
	6

	Cardboard
	600
	20

	Metal
	150
	1

	PVC
	150
	1

	Masonry
	1,000
	1

	Hazardous Materials
	50
	—

	Other
	1,050
	11

	Total
	8,000
	50


It should be noted that the amounts listed in Table 1 can vary depending on the type and location of construction and that the waste volumes noted in the right hand column are highly variable because of the compressibility and captured air space in the waste materials.

Although the NAHB developed waste generation estimates as a composite from data collected nationwide, the information contained in Table 1 cannot possibly be representative of the wide variety of construction projects that occur.  To expand on the NAHB data in Table 1, data have been compiled from a variety of cases from various communities throughout the United States and Canada.  The cases include information from both commercial and residential new construction, a renovation, and information from a materials recovery facility.  The data are compiled on Table 2 on the following page.

Table 2: Construction Waste Generation Estimates

	#
	Type
	Wood
	Gypsum
	Mixed
	Cardboard
	Metal 
	Masonry
	Other

	1
	Resid. New
	21-38%
	10-20%
	
	5-15%
	<1%
	1-8%
	

	1
	Commer. New
	20-30%
	5-10%
	
	5-10%
	1-8%
	11-25%
	

	2
	Single Home
	46%
	25%
	15%
	5%
	6%
	2%
	

	2
	6 unit Apt.
	44%
	25%
	18%
	6%
	3%
	3%
	

	3a
	New Home
	80%
	12%
	3% (Trash)
	4%
	1%
	
	

	3b
	New Home
	59%
	12%
	10% (Trash)
	2%
	1%
	3%
	

	3c
	New Home
	50%
	28%
	7% (Trash)
	2%
	15
	12%
	

	4a
	Resid New Homes
	64%
	22%
	12% (Waste)
	2%
	<1%
	
	

	4b
	Resid. Renovat
	31%
	7%
	17% (Waste)
	<1%
	<1%
	21% Rubble
	23% Salvage

	5
	Resid. low-rise
	31.1%
	
	10.7% Building mat'l
	Paper 3.9%Paperbrd7.8%
	12.2%
	23.1%
	7.2% Plastic

	5
	Res/Comhigh-rise
	55.2%
	
	3% Building Mat'l
	Paper 6.4% paperbrd 2.2%
	5.8%
	7.4%
	11.5% glass

	5
	Comm low rise
	8%
	
	40% Building mat'l
	Paper2.9% paperbrd 9.8%
	9.2%
	
	

	5
	Renovation
	34.8%
	
	21.1 Building Mat'l
	Paper 1.9% paperbrd 1.6%
	5.5%
	36%
	2.4% plastic

	6
	Fla MRF% vol
	32%
	
	23% Misc
	17.8% paper prods
	7%
	2.5%
	13% roofing


The following sources were used to compile the data contained in Table 2:

1. Metro Council of Twin Cities, Construction Materials Recycling Guidebook: A Guide to Reducing and Recycling Construction and Demolition Waste.

2. Fisher, HF McHenry. County Dept. of Solid Waste Management, Woodstock Ill, interview, October 1992.

3. Metro Solid Waste Dept. (Portland, OR), Construction Industry Recycling Project, July 30, 1993:

a)
Morissette Homes, 2,900 sq ft house generating 11,799 lb of waste (4 lb/sq ft).

b)
Hjorth & Co., 2,200 sq ft home generating 8,234 lb of waste (3.7 lb/sq ft).

c)
Eco+Tech Construction, 3,000 sq ft  custom home generating 13,776 lb of waste (4.5 lb/sq ft).

4. Metro Solid Waste Dept. (Portland, OR), Developing a Construction and Demolition Debris Recycling System for Disaster Debris Management, January 1994:

a)
37-home project, average size 2080 sq ft, 3.8 lb/sq ft., Characterization of Construction Site Waste, Final Report, by Mark McGregor, Howard Washburn, Debbi Palermini, Report to Metro, Portland, OR, July 30, 1993.

b)
3-unit residential renovation project averaging $38,000 with 3 percent salvaged, Residential Remodeling Waste Reduction Demonstration project, by O'Brien & Assoc., and Palermini & Assoc., report to Metro, Portland, OR, June 1993.

5. “Metropolitan Toronto Waste Composition Study at Metro Landfills 1991.”  SWANA, Construction Waste & Demolition Debris Recycling—A Primer, October 1993.

6. “Percent volume of construction waste entering Kimmins Recycling Facility in Florida.”  SWANA, Construction Waste and Demolition Debris Recycling—A Primer, October, 1993.  Source: Woods, Randy, “C&D Debris: A Crisis is Building,” Waste Age, January, 1992.

It should also be noted that item #5 in Table 2 contains information from a waste composition study in Toronto, Canada which currently bans gypsum from landfill disposal.  As such, the entry under gypsum for this study was left blank.

The data contained in Table 2 is somewhat consistent with the information in Table 1.  Although the percentages vary significantly between cases and building types, both tables seem to agree that the primary components of construction waste include wood, gypsum, and masonry, with the lesser components including cardboard, metal, and various mixed debris.

In order to minimize the amount of waste generated at a construction site, planning is necessary on the front end of the project.  It essentially boils down to the “three Rs” of waste reduction: reduce, reuse, and recycle.  Although there are definite economic benefits to reducing the amount of waste hauled off site, it may require the design team to stipulate, in the contract, that certain waste reduction practices be adhered to in the contract and enforce these stipulations with the construction manager.  This may be the most effective way to convince a construction crew, that is used to dumping waste in a single roll off container, to separate and recycle the waste generated during construction.

In evaluating the process of erecting a structure with the intent of minimizing the amount of waste generated during that process, maximum efforts can be focused in three general areas: (1) dimensional planning, (2) material reuse and recycling, and (3) use of modular/preconstructed elements with and other resourceful building techniques.  All three areas take some forethought to implement, but the amount of material used in the construction project and corresponding amounts of waste generated will be reduced.  

8.3
Dimensional Planning

Standard Dimensions

The first area in which waste prevention techniques can be incorporated into the construction process is through dimensional planning.  This requires forethought on the part of the designers of a structure to ensure a building that creates less construction waste solely on its dimensions and structural design.  Specifically, rooms can be designed on 4 foot multiples, since wallboard and plywood sheets come in 4- and 8- foot lengths. Furthermore, one dimension of a room can be designed on 6- or 12- foot multiples to correspond with the length of carpet and linoleum rolls.  There will always be some exceptions that will prohibit a designer from adhering to standard sizes.  However, an 8-foot by 12-foot room will certainly create less waste than a 7.5-foot by 12.5-foot room.  In the design stages of a structure, a great deal of potential waste generation will be avoided by reducing the number of cut-offs and scraps being produced.  At the very least, rooms should be designed whenever possible with 2-foot incremental dimensions. 

On large-scale projects, designers should also consider repetitive design elements. By using redundant dimensions throughout the design of a project, the materials that need to be cut can be done in large batches in a single location.  This minimizes waste and increases efficiency by precutting all the elements at once and consolidating all the cut-off in one area.  Redundancy of design throughout a development can be offset with exterior ornamentation and landscaping.

Structural Footprint

The shape and size of the footprint of a structure is also directly related to the amount of materials used to construct it, and as a result, the relative amount of waste generated during that construction.  Since corners and angles generate the most waste throughout the construction process, it would be most efficient to minimize the amount of corners in a structure.  As round structures are not necessarily practical, the resulting footprint that is most efficient is a rectangle.  A cube-shaped building of standard dimensions is probably the most efficient design from a waste minimization perspective.  Admittedly, a cube is probably not the designer's first choice for the most aesthetically appealing structure, and that designer will probably gravitate towards more elaborately shaped structures with intricate angles.  However, with some forethought, a structure can be designed with the objective to reduce unnecessary corners and angles.  This will in turn reduce cut-off and resulting waste.  

Similarly, it takes less material to build a structure upward than it does to increase the footprint.  A two-story structure requires less roofing material and less foundation than a single story structure of the same square footage.  In the end, ultimate efficiency must be balanced against architectural beauty.  As such, compromises must be made on both fronts.  However, if consideration is given to resourcefulness in the design and planning of a structure or complex, a designer can create a building that is aesthetically pleasing while incorporating elements that make it a far more efficient product in the end. 

Preconstructed Elements

Traditional residential construction still performs the majority of framing and finishing operations on site in phases.  The preconstruction of some elements of the frame, such as trusses, has become more commonplace in larger developments.  As acceptance of this practice becomes more widespread, along with more manufacturers preconstructing elements, greater portions of a residential construction project will occur off-site and be delivered to the job-site for assembly.

By having certain elements of a building preconstructed at the factory, the waste generated during this process is eliminated at the job site.  This is not just transferring the waste from one site to another.  When components of a building are constructed at a factory, less waste is generated because the elements used are dimensionally equivalent to or close to the measurements needed for the component being assembled.  Furthermore, any waste that is generated is more likely to be recycled because of economies of scale and consolidation of the scraps.  

As indicated, the most commonly used preconstructed element in residential housing is preassembled trusses.  These are built in an assembly plant and brought to the construction site to be fastened to the framed walls of the building.  Other preconstructed elements that are finding their way into the market place are precut door frame/header systems, prebuilt structural panels, and non-structural interior wall systems.

To use preconstructed frames, or to just have more efficient framing on site, detailed plans are necessary for the framers and constructors to make better use of the materials or preassembled element.  Again, this requires forethought and planning on the part of the designers and architects.

Modular and Preconstructed Panels

Preconstructed wall panels, or stressed skin panels, are not widely used throughout the construction industry in traditional construction projects.  They are, however, being manufactured by more industries and meeting standards for a variety of applications.  As such, these materials may find wider use in the future if they can overcome the barriers of a conservative construction industry.

Many of these prebuilt elements, such as structural panels, are more energy efficient, relatively simple to erect, and reduce labor costs when compared to traditional wood framed construction.  The panels can be custom fabricated from the factory using building plans, which would greatly reduce the amount of waste generated on the construction site.  Modular panels used to form the walls of a structure can be manufactured for both structural and non-structural purposes.  This would require detailed plans and drawings to construct proper dimension panels.

An option for commercial applications is modular wall units for the interior of buildings.  Preconstructed wallboard skinned wall units are an excellent alternative to fixed walls in office spaces.  These units become particularly cost effective if any rearrangement of the interior rooms and working space is needed or planned after initial construction is completed.  The units can be moved without creating new waste, using new building material, or adding to renovation costs.  Renovation time is also dramatically reduced.

The most common type of structural panel currently manufactured is constructed of oriented strand board (OSB) outer layers with foam core insulation sandwiched between them.  The cores of these panels can vary in composition with the most common including polystyrene and urethane.  It is feasible that other materials, such as agricultural and paper wastes could be incorporated as insulation into the construction of these panels once their use is widely accepted in the construction industry.  

Panels are also fabricated using a stud framework.  The studs can be made of wood, engineered wood, metal, both, or even a polymer.  Any of these materials, with the exception of sawn wood studs, could contain a very high-recycled material content.  These panels can be designed to be both load and non-load bearing elements.  Panels can also be designed to be load bearing without internal studs. 

The preconstructed panels can have either an outer skin or bare foam sides ready for both inner and outer surface treatments.  There are a large variety of structural panel manufacturers in the United States offering a variety of manufacturing approaches and applications.  The advantages of structural panels include improved thermal efficiency, custom fabrication to meet specifications, reduced assembly time, and reduction of waste generated at the job site.  The panels could require a lower skill level to assemble and thus cost less than comparable wood frame construction.  This would result in a lower final cost of the structure to both the consumer and builder.

Structural and nonstructural panels can be prewired or plumbed as desired.  The recyclability of the panels varies.  Often the foam core material can be recycled at the manufacturer.  The skins, however, vary by material.  OSB has limited recyclability.  Any metal scraps retrieved from the panels would have a high potential to be recycled because of the well-established scrap metals market.  Other outer skin material, such as polymer based materials, would generally depend on the manufacturer's willingness to accept scraps.  There is an additional discussion of structural and insulated panel systems in Chapter 2.

8.4
Resourceful Framing Materials and Techniques

The intent of this section is to briefly touch on some alternative building elements and techniques to traditional stud frame and poured concrete and steel construction.  Some of the elements that are mentioned in this section may not be practical or cost effective for every building scenario.  However, it benefits any builder to be aware of the available alternatives to traditional construction materials and techniques so that they can be evaluated and implemented if they prove to be economical. 

Lumber is the primary material used in today's building industry.  This is based on cost, material availability, and a labor force skilled in the assembly process.  As such, it is appropriate to review stud construction using materials other than sawn lumber or variations on sawn lumber stud construction that may offer waste savings alternatives.   

Lumber Framing

Since sawn lumber framing is still the most prevalent form of construction for residential housing, it is appropriate to evaluate sustainable techniques of construction using this material before evaluating less prevalent construction materials and techniques.

One option is to use less material in that building.  Less material use generally translates into less waste generated.  If local building codes allow load bearing walls with 24-inch centers between the studs rather than the standard 16-inch centers, a designer and builder could use this option to reduce material use, and a proportional amount of waste generated, by one third on long runs of walling.  This would still allow designing rooms to accommodate standard dimension materials such as drywall, plywood, and carpeting.  If building codes require 2- by 6-inch studs instead of 2- by 4-inch studs when going to 24-inch centers, more material would actually be required to construct similar buildings and no waste reduction would be realized.  One result of using 2- by 6-inch studs is a larger wall cavity would be created for insulation purposes.  Therefore, if a higher thermal performance is required or desired in the building, then 2- by 6-inch studs on 24-inch centers may be a desirable option.

Engineered Wood Framing

As the price of traditional lumber continues to rise, the use of engineered wood in framing has gained wider acceptance throughout the construction industry.  Engineered woods include oriented-strand board (OSB), glue-laminated beams, wood I-joists, laminated veneer lumber, and various configurations of plywood and particle boards.  Engineered wood members are manufactured from wood fibers and chips and formed into studs, I-beams, sheets, and joists using resins and glues to bind the materials.  The final product, if designed so, can be stronger than conventional wood members because of the uniformity of the material and tendency to resist warping and bowing. These products can be engineered to save raw materials or use feedstock that grows more quickly.  Preconstructed I-beams can span greater lengths using less material and, as a result, weigh less.  They can be custom ordered to size, resist warping (which reduces the tendency to cause squeaky floors), and can come with predrilled knockouts to simplify installation of utilities.  The cost of engineered wood members tends to be somewhat higher than conventional sawn wood, but the costs can be offset by reduced labor costs.  The labor savings are realized because engineered wood elements can be framed much quicker using longer spans that are lighter than conventional lumber.  Furthermore, headers, joist, architectural elements, and other elements of a framed structure can be manufactured to specification reducing cutting time and waste on the job site.

There are some considerations when using engineered wood elements beyond the potential higher cost.  Knockouts on I-beams may not be ideally located and special hangers and fasteners may be needed for installation.  Some of the laminates, glues, and adhesives used in the manufacture of the engineered materials may emit volatile organic compounds that should be considered when used on the interiors of buildings.  Additionally, some of the strandboards, particle boards, and waferboards are heavier than corresponding plywood, may not have the same structural strength, and may swell or disintegrate under wet conditions.  Becoming familiar with the properties of each of the available materials will be a great advantage to the designer/builder by expanding his/her options when choosing building materials.

The use of engineered wood elements will become more prevalent in mainstream construction given the escalating cost of dimensional lumber.  Dimensional lumber prices are increasing because of a national shortage of vintage forest stock.  At the same time, there is an increase in the availability of more sustainably grown trees (e.g., trees grown on tree farms).  The cost for these products will undoubtedly become more competitive.  There is additional information on engineered wood elements in Chapter 2.

Plastic Lumber

Plastic and composite lumber elements have been manufactured for several years under a variety of processes, names, and intended applications.  The markets for these materials have fluctuated significantly throughout the years that they have been available.  Because of the inconsistencies of supply, demand, and quality of composite and plastic lumber, these materials have not been standardized or received wide acceptances in the industry compared to sawn lumber elements.  More specifically, these materials have not been used to any significant extent as framing material because of their inherent properties.  Plastic lumber elements are also discussed in Chapter 2.

Plastic and composite lumber, as a group, offer both advantages and disadvantages when compared to traditional lumber elements. The disadvantages can include the fact that plastic and composite lumber tends to weigh more per board foot and require shorter spans to support equivalent loads when compared to traditional lumber framing.  Plastic lumber also tends to expand and contract with temperature fluctuations more than sawn lumber elements.  Because of the wide variety of manufacturers of composite lumber, the qualities and performance of these materials can vary significantly.  

These materials do, however, offer several advantages over traditional wooden lumber.  As plastic lumber is manufactured, it can be made in custom dimensions.  This would reduce the amount of scraps generated at the work site.  Additionally, the scraps that are generated can be recycled.  The recyclability of the scraps would, however, depend entirely on the type of material used and markets available as well as the manufacturer’s willingness to accept the scrap material.  

The greatest attributes of using plastic and composite lumber are its outstanding weather resistant properties.  Because of these properties, composite and plastic lumber elements have most widely been used as decking and marine applications where the higher cost of the material and additional material needed is offset by the longer life span than can be expected in harsh elemental conditions.  It should also be noted that most plastic lumber products have a high-recycled content.  As such, these building materials offer an additional market outlet for recycled plastic.

It is difficult to estimate what the future of the plastic lumber industry will be.  As traditional sawn lumber prices increase, manufacturers will continue to develop and evaluate alternatives and develop specifications.  This may offer expanded applications for plastic lumber.  The economics of wood framed structures will change, which will lead to more specifications for alternative building materials.  This may result in composite and plastic lumbers being applied to structural framing in the future. Battelle Memorial Institute, a non-profit research laboratory in Ohio, began a three-year program in the fall of 1996 to develop specifications and guidelines for plastic lumber in structural applications.  The project is being coordinated with the American Society for Testing and Materials (ASTM).

Light Gauge Steel

An alternative to lumber as a framing material is light gauge steel.  This material has been readily accepted as a substitute for wood framing throughout the building industry.  The use of light gauge steel for housing as a framing material has increased significantly over the past few years, indicating both its advantages and acceptance by the construction industry. 

As with any material, the use of light gauge steel as a framing material has both benefits and drawbacks.  Benefits to steel framing include the fact that headers, joists, and other framing material can be fabricated to desired lengths and dimensions.  This translates into reduced waste at a job site.  Scrap steel has a highly developed market, which would ensure almost no disposal cost for the cut-offs and would most likely generate income for the material.  Not only is the steel recyclable, but also often contains significant recycled content further fostering markets for scrap material.  

Steel studs are also lighter than comparable wood framing resulting in lower transportation and assembly costs.  Finally, steel will not loose moisture and shrink like wood and has more predictable quality than wood.

There are also some disadvantages to using light gauge steel in lieu of wood framing.  Steel can cost more than wood, but with the amount of new developments using steel studs in Northern California and the fluctuations in lumber prices, the costs can be comparable.  The assembly of steel is different than wood and many workers are not accustomed to the procedures.  This in turn, would probably translate into increased labor costs, at least until the workers become accustomed and more efficient in the assembly process.  The structural standards vary for steel, which will result in various assembly procedures, until a standard is developed.  Steel, unlike wood, has a high thermal conductivity, which requires unique steps to be taken to minimize heat transfer through exterior walls.  Additionally, grommets are needed when running wires and plumbing through steel studs to avoid chaffing.  

Regardless of the current economics, as the technology and economy of building materials change, light gauge steel framing will become a more accepted practice and it would benefit any general contractor to become familiar with the construction and assembly of steel framed structures.  Once workers grow accustomed to using self-tapping screws and bolts to assemble the frame of a building in lieu of hammers and nails, the labor will no longer be considered specialized and the labor costs should decrease.  Chapter 2 contains additional information on light-gauge steel stud construction.

8.5
Other Resourceful Construction Elements

The construction and finishing of a residential or commercial structure involves a multitude of stages and materials to arrive at a finished product.  The elements involved in building a structure include everything from interior and exterior treatment, trim, flooring, roofing, coatings, utilities, and finishes.  With such a vast array of applications, there are undoubtedly far too many alternatives available for construction materials and techniques than could be addressed here.  

However, some alternatives to traditional construction elements will be briefly discussed here, allowing the resourceful builder or designer to further investigate options that may warrant consideration in future projects.

The North American Homebuilders have developed several case studies using both recycled-content building products and innovative construction techniques.  One study featured a two-and-one-half-story house built at the Armstrong Innovation Center in Lancaster, Pennsylvania, called the Susquehanna House 1.  The demonstration home used such elements as structural foam panels in lieu of wood studs, moveable interior walls, a roof built on the ground and hoisted into place, surface mounted wiring for easy installation and relocation, and flexible air distribution through floor plenums.  These type of ideas often surface in model or demonstration products and are later incorporated into mainstream construction.  Other ideas that have been either tested or used in larger scales are listed below.

Floor Coverings

Floor coverings represent a significant amount of material that goes into a construction project and must be addressed, from both a material use and waste generation standpoint, in almost all residential and commercial structures in one fashion or another.   There are an incredible number and variety of floor coverings that employ a vast array of unique and recycled materials.  These could include tiles made from recycled plastics and glass, to wood and wood composite tiles and pieces composed of recycled wood, polymers and other components.  Only the imagination, budget, and information sources available to the builder and designer limit the options. 

Carpeting is a typical choice of floor covering because of its insulating nature and ability to lower the impact of hard flooring compounded by the variety of colors and textures available to the public.  There are only a few options currently available in recycled carpets.  This is unfortunate since, according to the U.S. Environmental Protection Agency, in 1993 around two million tons of used carpets and rugs were generated in the United States.  Although carpet recycling is not a widespread practice, there are a few options available to a builder when choosing a carpet to install or replacing an existing carpet. 

When removing a carpet for replacement, a contractor should consider alternatives to disposal, such as donating the carpet to an organization such as Habitat for Humanity.  Habitat for Humanity accepts carpet that is in good shape in minimum quantities of around 800 square feet.  Phone numbers for Habitat for Humanity can be obtained in the local phone directory or by calling the CIWMB Recycling Hotline at (800) 553-2962 and asking for Construction and Demolition—Recyclers, Processors, and Receivers 
(Publication #431-96-017).

Other options to installing new carpet and disposing of the old carpet include recycling the removed carpet, refurbishing the existing carpet, or leasing carpet rather than purchasing it.  Information can be obtained on these options by getting the CIWMB fact sheet on carpets by contacting the Hotline number listed in the previous paragraph and asking for the construction and demolition fact sheet, Carpet (Publication # 443-96-027).

Insulation

Choosing the type and amount of insulation to use will be dictated by the price of materials, R value, installation requirements, available airspace, building codes, and depending on the application - its resistance to the elements and moisture.  Therefore, contractors should be aware of the various materials available for insulating purposes.  Among others, the most widely used building insulation types can include polystyrene materials, rock wool, and fiberglass products.  There are also insulating materials made from cellulose derived from recycled newspapers and insulation made from recycled glass.  The R values and costs will vary and some research may be necessary on the part of the builder in order to make an educated choice on insulation products.  If the builder is interested in choosing an insulating product with a recycled content, the Harris Directory is an excellent resource for recycled products of all kinds, including building products.  The IWMB also has an on-line database of recycled-content products, including construction materials.  This information is available through the IWMB's home page at http://www.ciwmb.ca.gov/rcp.

The information on the database may be printed, but not downloaded.  For any questions or comments on the database, contact Ron Weber at (916) 341-6300.

Roofing Products

There is a wide variety of roofing materials available on the market that range from traditional asphalt based materials to various composite, cementitious, and metal content roofing materials.  Each has benefits and drawbacks associated with both the roofing material and its installation.  For instance, concrete based shingles can have a significant recycled content, can be recycled, and last a very long time.  They also can be manufactured to appear like traditional wood or clay shingles.  However, additional structural requirements may be needed to withstand the additional weight associated with the concrete.  A builder interested in preventing waste on the job site should be aware of the variety of accepted roofing materials available on the market, and make an appropriate informed decision.  Information on roofing products is further discussed in Chapter 2.

Masonry/Pavement

Another area of construction that offers a variety of choices of building materials is in the use of masonry and pavement of a structure and surrounding property.  Many building projects have incorporated fly ash into the concrete mix in lieu of Portland cement.  This increases the overall strength and workability of the concrete without increasing the price.  As a bonus, a waste material is used to produce a beneficial product.

When specifying materials for the foundation of buildings, there are many variations and alternatives to the conventional concrete slabs and walls.  The alternatives include expanded polystyrene foam blocks and formwork, interlocking forms and blocks, sandwiched foam and concrete forms and blocks, and various cellular and aerated blocks.  These systems are generally well understood, they meet building codes, and use far less concrete because of the fillers in the system.  These building materials also generally have a high R-value, allow modular construction, and often the scraps can be recycled.

When paving driveways or parking lots, asphalt cement is the typical choice of designers and builders.  When using asphalt as a pavement, feedstocks using recycled materials should be considered.  These include asphalt with recycled asphalt, crumb rubber and asphalt shingles in the mix.  Driveways have also been made of porous tiles made from recycled tires.  

These tiles allow rainwater to drain through the driveway while the rubberized construction results in a softer medium that can breakup ice in colder climates.  For parking lots of larger commercial and industrial structure, parking stops made from recycled plastics and other materials should be considered in lieu of traditional concrete stops.  There is additional discussion of use and reuse options available for asphalt and concrete contained in Chapter 2.

8.6
Reuse of Materials and Reduction of Waste

In most cases, large-scale reuse of building materials is not considered mainstream or practical on the conventional construction site.  However, reuse opportunities will present themselves in particular instances and phases of a project.  Materials that can be reused, to minimize the amount of waste going to disposal, include framing, forms, masonry, drywall, flooring, insulation, and damaged finished products such as cabinets and doors.  It is therefore up to the builder and subcontractors to recognize these opportunities and take advantage of them whenever possible.

Forms

One instance where reuse of an entire structural element is possible while meeting codes (verify this locally) is through the reuse of plywood forms.  Typical construction practices use plywood forms when pouring concrete walls or foundations.  It has been documented where the plywood used in these forms can be reused for roofing sheets.  This requires some additional labor and time to remove the forms carefully, as not to damage them, and clean them.  As these sheets are covered with tar paper and shingles, their appearance is of little consequence.  Another option is to reuse the forms as often as the material allows throughout the construction site.  Again, additional care is needed in removal to maximize the reuse of the forms.  Similar applications for used plywood may also be discovered with a little forethought.

Framing and Blocking

Although it is a common practice at construction sites to use shorter dimension lumber pieces when needed, it is always helpful to remind workers to use cut-offs for blocking, shims, and bracing whenever possible.  It is helpful to have a central, accessible location to put useful cutoffs for use by all the workers.  This is discussed in a little more detail in the following section on recovery of waste.

Preplanning and good housekeeping on site will often reduce the amount of waste generated.  For example, a minimum amount of material will be lost to weather damage or warping where arrangements are made for careful storage and timely deliveries.

Masonry

Broken and excess masonry and concrete is good inert fill. It can be used in the bottom of chimney foundations or under sidewalks and driveways.  If space permits, excess concrete can be crushed on site and used as aggregate on another part of the site or on another construction job.  There is very little justification to haul off concrete waste and pay a tipping fee to dispose of it in a landfill.

Walling and Insulation

Because of increasingly stringent building codes, more and higher performance insulation is needed in the wall space and attics of new construction.  Increased use of any material in construction will generally translate into increased waste generation.  Although insulation scraps do not weigh much, the low density of the material reduces the amount of space available in a dumpster.  An alternative to disposal of insulation scraps is to add it to attic space to increase the thermal efficiency of the structure while reducing the amount of waste on the job site.  Pieces of insulation can also be added to voids in interior walls adding both thermal efficiency and sound deadening between rooms. 

Drywall can represent a significant part of the waste generated at a construction site.  Construction associations have estimated that approximately one pound of drywall waste is generated for every square foot of new construction.  This will vary on the size and type of construction.  The Canadian Home Builder's Association and NAHB have both recommended placing drywall scraps into the walls of homes to add thermal mass to the interior, noninsulated walls.  Care should be taken that the pieces are secured to prevent rattling and that wall cavities are used with no wiring or plumbing in them.  Furthermore, the use of wall cavities in closets, basements, and garages would be less likely to interfere with potential future renovations.

Flooring

Linoleum and carpet scraps can add up to a significant amount of waste on large structures or multi-unit construction sites.  Unfortunately, there are limited reuse and recycling options available for these types of materials as mentioned in the previous section.  However, if scraps are large enough, a contractor can role up the scrap and leave it for the homeowner or occupant to use for repairs in the future.

Other Elements

Cosmetically damaged finished products can be donated to nonprofit organizations.  This donation can often be used as a tax benefit of a charitable donation.  Check the local telephone directory or contact the CIWMB hotline for listings.

Utility scraps can be used on site or brought to another site for use.  Copper tubing scraps can be used as shock absorbers to prevent water hammers ahead of faucets rather than cutting a piece from new stock.  Ducting scraps can be used when odd lengths or sizes are needed or used on another site.  When pieces are too small to use, they should be collected and combined with scraps from other jobs as metal scraps have a relatively high recycle value.  Granted, scraps of copper tubing and metal do not represent a great deal of material, but over the long term, it could accumulate to a reasonable amount.  Furthermore, the mindset of waste prevention applied to various jobs will carry over to all aspects of the project and combine to yield significant savings in both materials and disposal costs

Although this section primarily addresses the structural elements of a building, the builder should not forget to apply reuse and waste prevention techniques towards the landscaping aspects of a construction site.  Rocks and boulders unearthed during the land clearing activities can be incorporated into the landscaping of the area.  Removed topsoil can be set aside for fill and landscaping later in the project.  Even though rocks and soil are inert fill and can usually be disposed at reduced costs, it is far cheaper to reuse these materials on site.

8.7
Recovery of Waste

Regardless of how successful a builder is at reducing construction waste, eventually some waste will be generated.  When this occurs, it is generally cost effective for the contractor to separate the materials for recycling.  This can be achieved with separate bins for the different materials that are generated. As each bin is filled during that corresponding stage of construction, the local recycler or processor can empty it.  With several easy access bins, source separation is far more likely than with a few large centralized disposal rolloffs.  

Waste Audits

A contractor who truly wants to reduce the amount of waste generated at the construction site should have a fairly good understanding of the types and amounts of waste generated and phases of the project that the majority of that waste is generated.  A contractor or builder that has been working to minimize waste during construction will probably know most of these issues.  However, if a builder were just starting to consider minimizing waste on the job site, a waste audit would probably be helpful in maximizing use of resources and recovery of cost saving materials.  An audit does not have to involve extensive resources and time consuming studies.  It could be as simple as documenting, in a log at a central collection place, the items that are discarded, when they are discarded, and by whom.  This will enable the contractor to maximize efforts in the areas that will show the greatest results.  Knowing how much of a material is being discarded and during which phase of the project allows the contractor to plan ahead and use local recyclers, if available, based on the expected tonnage.

Reuse Area

Another option to minimize disposal is to fence off an area of the site for discards that is accessible during working hours.  This eliminates the "out of sight, out of mind" syndrome that occurs with large roll off bins with 6-foot-high sides.  If a worker tosses a piece of lumber in the bin and later thinks that it may be useful for blocking, it is far less likely that he will climb into the bin to retrieve it.  Furthermore, with a fenced area others can inspect the pile for useful building elements.  A centralized cutting area also maximizes reuse and recycling of the cutoffs.  Workers need to be educated on what recycling efforts are expected of them.

Wood Waste

Most construction occurs in phases, which increases the likelihood of recycling the materials generated because of the ease in separating these materials.  The untreated wood generated at construction sites, which is the largest component of the construction waste stream, is homogeneous and of a high quality.  As such, it is coveted by wood waste processors.  It can be used for fuel in biomass plants or be used as a feedstock for engineered wood products such as fiberboard and particleboard.  Since separated construction wood waste has more markets available to it than mixed urban wood waste, it will still be desirable even when the wood waste markets are saturated.  

Processors of wood waste can be located through the local phone directory, or a list of over 100 statewide processors can be obtained by contacting the California Integrated Waste Management Board hotline at (800) 553-2962.  (Ask for C&D Recyclers—Processors & Receivers, Pub. #431-96-017).  The SRCRD also has a resource guide: Wood You Recycle?  Use of a wood waste processor may reduce disposal fees.  Some wood waste processors offer drop-off or pickup service of wood waste and should be contacted for information.  If there is no local processor interested in small scraps that cannot be used on site, consider offering them to the public for kindling.  This will reduce your final disposal volume and cost.  Be careful, however.  Burning green wood can be hazardous to your health.

Drywall Waste

The second largest fraction of the construction waste stream, drywall, is less marketable than clean wood waste.  However, drywall can be recycled into new drywall, as well as used as an agricultural amendment.  To reduce disposal costs of unused drywall, contractors should investigate recycling options prior to commencement of the job.  A list of drywall recyclers is available through the CIWMB hotline listed earlier. (Ask for the Drywall Recycling fact sheet, Publication #431-95-069.)  On site recycling of drywall as a soil amendment should also be investigated for an option on larger jobs.

Other Materials

The other major components of the construction waste stream, such as cardboard, metals, and plastic, have fairly well established markets throughout California.  As long as these materials are separated, nominal incomes can be generated for these materials from recyclers to compound the avoided disposal costs.  If collection and transportation of recyclables, such as cardboard and pallets from packaging, is a concern, the contractor may want to consider requesting the suppliers or subcontractors to take back the packaging.  

If the suppliers deal in large volumes, they may already be recycling the material at a central location and the addition of one more load may be welcome.  If large suppliers are not taking back packaging, contractors should suggest it.  In a competitive marketplace, the supplier that offers this service may be the one that gets the contracts.  Additionally, ordering materials in large bulk will also reduce the amount of packaging left at the end of the project.

If there are limited local markets for recycling and processing recovered materials, builders should investigate the locations of local salvage and reuse facilities, such as Habitat for Humanity.  These operations may accept usable building materials, which could result in a tax advantage to the donor.  It is also worth the time to ask the supplier of building materials if they take back scraps, or if they are aware of recyclers or processors in the area since they may be dealing with the recyclers for their own production or warehouse scraps.

8.8
Advertise Efforts

Regardless of the amount of money, time, and/or materials saved, a contractor should always promote any green or resourceful efforts that were undertaken during a job.  This will show the community that thought and care were taken in the choice of materials used and the techniques employed in constructing the buildings under consideration.  If certain materials were used that resulted in higher costs, attention should also be brought on these efforts.  Today's consumers are far more aware of environmental implication and many are willing to pay marginally more for materials and structures that are perceived to be friendlier to the environment.  

Additionally, individual health is a strong concern for today's consumers.  If materials such as low-VOC paints, adhesives, and materials are used that would result in healthier living environments at a marginally higher cost, most consumers would be willing to accept that.  However, they must be made to understand the efforts employed by the contractor to meet these more stringent and environmentally friendly techniques.  In general, from a waste generation standpoint, any material or structure that is designed to last longer, be designed as a modular component and can be reused, is recyclable, or contains a significant amount of recycled material is beneficial.  In the long run these types of materials, components, and structures will ultimately reduce the amount of waste going to disposal.  The key behind all their uses however, is planning.

Chapter 9:
Managing Job-Site Waste

Many types of construction and demolition waste can be reused or recycled.  Estimates generated from case studies indicate that over 80 percent of this type of waste potentially is reusable or recyclable, depending upon the type of project and local markets for recycled materials.

There are three categories of materials generated during a construction project, depending on the type of projects: new construction waste, salvageable materials and demolition waste.  See Table A for a description of wastes typically generated during a new construction project. 

9.1
Opportunities for Salvage

In the past, scavengers salvaged at the local dump for a profit.  This practice all but ended with the development of large landfills.  Interest in reuse and salvage has recently increased because of increasing tipping fees, limited landfill space and the depletion of traditional building materials.  Key considerations should be given to reusing existing buildings when possible, identifying salvage opportunities, developing salvage contracts, scheduling time for salvage and looking for additional salvage opportunities.

Salvage waste.

During a demolition project, there are many opportunities to look for salvageable materials and components before the "wrecking crew" arrives.  But keep in mind that salvage opportunities are only as good as the markets for resale or reuse of the materials.  This makes it critical to survey the building with someone experienced in local salvage markets.  In some areas these people may be located in the Yellow Pages under "Demolition Contractors," "Salvage" or "Building Materials—Used."  Placing a classified newspaper ad in the "building materials" section may attract other groups interested in salvaging.  Below are a few key steps to take before starting a salvage or demolition project.

Develop salvage contracts.

Salvage operations are different from other construction or demolition activities.  Salvagers generally pay for salvaged items or provide labor to remove them in exchange for the items. A separate agreement may need to be developed with the salvagers.  Include appropriate insurance and licensing requirements in these agreements.  See the “Sample Salvage Agreement” on page 135.

Schedule time for salvage.

The prime opportunity to maximize salvage of materials is in the planning before construction begins.  Contracts must allow for salvage operations once the construction or demolition contract has been signed.  Scheduling time for salvage becomes much more difficult after project permits have been issued. 

Look for additional salvage opportunities.

As a project progresses, additional salvageable items may be discovered.  It is critical to act quickly since resulting construction delays can easily overshadow the value of the salvaged materials.  Contractors may need to adjust their work areas to accommodate salvagers.  In some cases, it may be most efficient for the general contractor to remove materials and set them aside for the salvager to pick up, reducing the contractor's liability.

9.2
Opportunities for Construction and Demolition Site Recycling

Creating and carrying out a waste management plan requires early planning and a commitment to follow through.  "Waste management" includes many steps, including writing waste management specifications, determining the economic feasibility of recycling, and monitoring progress.  Some suggested steps or considerations are listed below.  The order of these steps may vary.  Various professionals, including specification writers and/or contractors, may perform them.  

Solid waste management is sometimes called "solid resources" management, as these "wastes" are actually resources for new products.  

Step 1—Plan the project.

Each construction project and job site presents a different set of challenges.  Develop a "solid resources management plan" for each project.  An effective plan outlines job site waste reduction goals, identifies targeted materials, describes specific waste reduction actions to be implemented on a project, and identifies reuse, recycling, or disposal facilities to which materials will be taken.  This is an extremely important part of the materials management plan.  The plan should be outlined in the bid and contract specifications, as described in Step 2.  

Step 2—Incorporate solid resources management in specifications.

One of the most important tools for assuring that contractors implement the goals and objectives of your waste management plan is to put it right up front in the bid package.  The bid specification should outline the procedures and specifications required for salvage, reuse or recycling.  There are two excellent sources of model language for waste management that specifiers can use when writing contracts, as described below:

1. Solid resources management specifications from the City of Los Angeles describe the waste management plan required by a project, including recycling methods, definitions and reporting forms.  A copy is located in Appendix C.  

2. WasteSpec—Model Specifications for Construction Waste Reduction, Reuse, and Recycling is model specification language for job site waste management, written in the 16-division format of Construction Specifications Institute (CSI).  WasteSpec was prepared by the nonprofit organization Triangle J Council of Governments, P.O. Box 12276, Research Triangle Park, North Carolina, 27709, (919) 549-0551.  It is sold at cost for $28, which includes a notebook and computer disk.  The electronic file allows the user to copy and paste text into a contract.  See their Web page at http://www.state.nc.us/TJCOG/solidwst.htm#wastdocs.  Division 6, Wood and Plastics, is reproduced in Appendix B as a sample.

Step 3—Coordinate recycling by project phase.

Different materials are generated at different phases of the project.  Use your construction schedule to coordinate recycling by project phase and by trade.  A fast-paced job could decrease the amount of materials recycled, since many activities will be happening simultaneously and site recovery efforts may be placed on the back burner.  Careful planning can help minimize this problem.  A slow job could decrease the rate of materials collection below that which is cost-effective.  This problem can be minimized if there is space to store the materials on site.

Step 4—Estimate amount of waste expected.

Estimate the types and quantities of waste that are expected from the project.  See “Types of Materials Typically Recovered Successfully” on page 137 for a list of possible materials.

Step 5—Determine what is cost-effective to recycle.

Select several material types that are typically recycled, such as wood, cardboard, concrete, and metals.  Though labor costs are often higher for recycling, the lower tipping fees at recycling facilities can often more than compensate.  For example, concrete and asphalt recycling may cost $5 per ton, versus $35 per ton for landfilling.  If the concrete recycler's location is not too much farther than the landfill, the project could save a significant amount of money.  To determine the cost-effectiveness of recycling, calculate each material's cost per ton for recycling versus landfilling by estimating labor costs, transportation costs, and tipping fees.  The “Economics Worksheet” in Appendix D is a convenient tool for this calculation.  (Note: This worksheet is a draft and may require revisions over time.  Please contact IWMB staff to suggest improvements, and/or obtain an updated version.)

Step 6—Consider hiring a recycling service.

Consider working with either (1) your hauler, (2) a professional full-service recycling contractor, or (3) a waste management consultant to help you identify what types of materials can be cost-effectively recycled from your project.  See “Sample Provisions for a Full-Service Recycling Agreement With a Waste Hauler,” page 138, for information on contract language and sample provisions to use when hiring a full-service recycling contractor or hauler.

Step 7—Consider space constraints.

Most jobs have moderate to severe space constraints.  Develop a plan to "stage" the job site for the most effective method for storing and collecting both recyclables and waste, and position recycling bins at the most convenient location for the various trades to use.  See “Tips for Recycling Bin Use,” page 139.

Step 8—Work with haulers to plan collection.

Work with haulers to develop a plan for collecting materials.  Identify "peak generation" times early in the process.  Determine what types of containers are available to collect the materials.  Different containers may be needed at different phases of the project in coordination with the various trades.  For example, a large 40-yard (cubic yard) dumpster may be needed for wood, but only a 20-yard dumpster is needed for steel studs. 

Step 9—Get “buy in” up front.

For the program to be successful, it is important to establish a high level of commitment from the contractor, subcontractors, cleanup personnel, and waste haulers up front.  Some contractors have waste management training as part of their prebid, preconstruction, and safety training meetings.  Hold your subcontractors accountable for implementing the solid resources management plan outlined in the bid package.  Provide a package of information on the recycling program to each new subcontractor when they come on board.  

Step 10—Expect a learning curve.

When dealing with contractors and subcontractors, who are inexperienced with waste reduction and recycling practices, expect some errors and inefficiencies because of the learning curve.  Set recycling goals that are realistic for personnel who are learning new skills.  It's better for morale to exceed the goals than to miss them.

Step 11—Reward participation.

It's important that field personnel know how their efforts are paying off.  Communicate the success of the reuse/recycling program with subcontractors.  One idea would be to put up a status graph to show on a monthly or weekly basis how much waste has been diverted from the landfill, and how much savings have accrued to the project because of their waste management efforts.  Another idea would be to provide incentives such as t-shirts or mugs, when goals are met.  Also, encourage everyone's ideas and suggestions.  

Step 12—Monitor and track for quality control.

One contaminated box can really add costs to a successful recycling program.  It is helpful to track on a monthly basis the type, amount and cost of all materials being recycled or landfilled from the job site.  A simple tracking form is provided in the "Solid Resources Management" specification in Appendix C (Attachment B), called "Summary of Solid Waste Disposal and Diversion."  This form can be used to develop a spreadsheet that gives you an up-to-date report that will identify how many clean dumpsters went off site for reuse and recycling and how many contaminated and costly dumpsters were taken to the landfill.  

Step 13—Promote your success.

Put out press releases on the success of your project.  Clearly identify the job site with signs that tell the public you are reducing, reusing, and recycling your waste.  Let the public know you are committed to being resource efficient. 

Sample Salvage Agreement

The purpose of this Memorandum of Understanding is to define the limits and responsibilities between _______________________ and ___________________________, for the removal of salvageable building materials from __________________________.

(Demolition Contractor/Subcontractor)________________Responsibilities:

1.
Show proof of Business License to perform the work.

2.
Show proof of general liability insurance and worker's compensation insurance.

3.
Remove items to be salvaged (listed in Table 1) from their installed locations; remove them from the building.  Any additions or deletions from the list must be approved in writing by ________________________.  No unlisted materials may be taken.

4.
Transport the items from the site within 24 hours of removal.

5.
Provide all labor, tools, equipment, and consumable materials required to remove the listed items at no cost to ___________________________.

6.
Coordinate with_______________________ the hour in which listed items will be removed, access to the building will be necessary, and any other requirements related to the salvage activities at least two days in advance.

7.
Provide payment to ___________________________ for the items removed, based on the prices shown in Table 1.

8.
Leave all utilities, work area and remaining item in a safe and secure condition.

9.
Attempt to resell or otherwise promote reuse of the removed items by the building industry or public.

10.
Purchase and maintain, at its own expense, general liability insurance for all periods relevant to the salvage performed at the site, for its employees and agents.

11.
Comply with _______________________ Regulations for all employees who work in the State of _________________________ for more than 10 days.  Provide _____________ with certification of worker's compensation insurance including employer's liability.

12a.
Ownership of all materials removed from the building by _________________shall pass to ________________________ upon removal from the site.  All materials removed are accepted by ______________________ AS IS, WITH NO WARRANTIES.

12b.
All work shall be completed within five (5) calendar days of execution of the Memorandum of Understanding. 

13.
Indemnification: ______________________ agrees to indemnify, hold harmless and defend the _______________________, its elected officials, officers, directors, agents, and employees from and against any and all liabilities, damages, actions, costs, losses, claims, and expenses (including attorney fees) on account of injury, death or damage to or loss of negligence, fault or violation of law or ordinance by ________________________ or its employees, agents, or subcontractors.  Such indemnification by ___________________ shall apply unless such damage or injury results from the sole negligence or willful misconduct or _______________________.

(Owner/Contractor)                             Responsibilities:

1.
Turn off potable water supply to the building.

2.
Provide access to the building during the hours of work.

3.
Verify the quantities of materials removed.

______________________________________     ______________________________________

Signature




Signature

Name: 

Title: 

Date: 
Types of Materials Typically Recovered Successfully 
(Sorted by Construction Phase)
	New Construction Site
	Demo/Remodel Project Site

	· Asphalt

· Brick and aggregate material

· Land-clearing debris
	· Asphalt

· Concrete

· Landclearing debris

· Brick

· Rebar

· Scrap metal

	Construction Phase
· Cardboard

· Ferrous metal

· Nonferrous metal

· Wood

· Form wood

· Pallet

· Plastics


	Construction Phase

· Cardboard

· Electrical—wire and metal 

· Framing

· Insulation

· Plumbing fixtures and piping

· Formed wood

· Pallet



	Finishing Phase

· Cardboard

· Carpet and pad

· Drywall

· Pallets

· Plastic/films


	Finishing Phase

· Appliances

· Cabinets

· Cardboard

· Doors

· Heating ducts

· Millwork

· Siding

· Windows—glass and frames

· Wood flooring

	Site Operation

· Glass

· Aluminum beverage cans

· Cardboard

· Office paper

· Plastic


	

	
Note: The type and volume of recyclable materials will vary during the life of the project.


Sample Provisions for a Full-Service Recycling Agreement With a Waste Hauler

· Provision for performing labor related to the resort of missorted materials.  Fee for this service should be called out in the agreement.

· Requirements for the timely supply of adequate equipment, including containers and appropriate (clear and understandable) signage.

· Requirement to level off and tarp loads to maximize efficient and safe transport.

· Requirement to use only acceptable (permitted and/or legal) receiving sites for the materials. 

· Site protocol for recycling activity on the site, such as relocation of the bins or other recycling equipment.

· Provision for allocating responsibility for damage because of normal wear and tear or gross negligence of field personnel.

· A list of materials targeted for recycling with clear definitions of what types and conditions of materials are acceptable.

· Requirement to document recycling including the provisions of regular and meaningful data to allow easy tracking of results.

· Requirement to perform all labor related to recycling, including preparation of leads for pick-up, location of recycling bins, and pickup of materials.  Fee for this labor can be called out, or included in cost per cubic yard or ton of material recycled.

· A rate schedule for recycling materials by cubic yard or ton.

· Establish response time to calls for pickup or other services.

· Provision for on-site training and field orientation (frequency and nature of these training sessions should be outlined).

Tips for Recycling Bin Use

1. Bins can be lifted by crane to upper decks, for multistory buildings.

2. Set up more, smaller, or mobile bins as necessary.  Small surplus "cages" can be used as intermediate bins.  Bins can have back wheels making them easier to move around the site.

3. Use bins with divided sections for materials, if appropriate (i.e., different materials may not be serviced by the same vendor).

4. Use removable (but sturdy) signs for bins so bins can be quickly allocated to different materials, if necessary.

5. Use clear and easy-to-read signs on bins.  Make bilingual or pictorial, if necessary.

6. Avoid damage to recycling bins by treating them as you would any other equipment. Damaged containers cost money and time.

7. Avoid contamination of recyclables by making sure there's always a convenient trash option along with recycling bins.  Consider requiring violators to pull contaminants out.  They will likely only do it once.

8. Avoid unnecessary pickups (and charges) by making sure containers are full before site crews start using empty or half-full ones.  Evaluate how many pickups per week/month are needed.

9. Avoid extra steps.  Make sure containers are as close as possible to where the materials are being generated.  Advise crew to notify forklift operator or recycling contractor to move bins if they are not convenient.

10. Avoid moving materials unnecessarily.  Advise crews to put targeted recyclables directly into a final bin or other container whenever possible instead of moving them twice.
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Glossary

Composting

The controlled biological decomposition of organic materials such as leaves, grass clippings, brush, and food waste into a soil amendment. 

Construction and Demolition Waste

Includes all nonhazardous solid resources resulting from construction, remodeling, alterations, repair, and demolition operations.

Disposal

Acceptance of solid wastes at a legally operating facility for the purpose of landfilling.  Includes Class III landfills and inert fills.

Grasscycling

The natural process of recycling grass by leaving clippings on the lawn while mowing.

Inert Backfill Site

A location, other than an inert fill or other disposal facility, to which inert materials are taken for the purpose of filling an excavation, shoring, or other soil engineering operation.

Inert Fill SIte

A facility that can legally accept inert waste, such as asphalt and concrete, exclusively for the purpose of disposal.

Inert Solids/Inert Waste

Nonliquid solid resources including, but not limited to, soil and concrete that does not contain hazardous waste or soluble pollutants at concentrations in excess of water quality objectives established by a regional Water Board pursuant to Division 7 (Section 13000 et seq.) of the California Water Code and does not contain significant quantities of decomposable solid resources.

Mixed Debris

Loads that include commingled recyclable and nonrecyclable materials generated at a construction/demolition site.

Mixed Debris Recycling Facility

A solid resource processing facility that accepts loads of commingled construction and demolition debris for the purpose of recovering reusable and recyclable materials and disposing of the nonrecyclable residual materials.

Off-Site Recycling

Materials hauled to a location and used in an altered form in the manufacture of a new product.

On-Site Recycling

Materials that are sorted and processed for use in an altered form at the site (e.g., concrete is crushed for use as base for a parking lot on the site).

Permitted Waste Hauler

A company that possesses a valid and current permit to collect and transport solid wastes from individuals or businesses for the purpose of recycling or disposal.

Pollution Prevention

Preventing all forms of pollution, including toxics and other pollutants emitted into air, water, and land. Waste prevention is a subset of pollution prevention. 

Postconsumer Material

Material that has been used by consumers, has undergone recycling, and has been incorporated into a new product (such as recycled paper used to make cardboard).  Information on the percentage of postconsumer content can usually be found on product packaging.

Postindustrial and Postcommercial Material

Generally the same as preconsumer material.

Preconsumer Material

Material or byproducts generated after the manufacture of a product is completed but before the product reaches the end-use consumer.  Preconsumer material does not include mill and manufacturing trim, scrap, or broke which is generated at a manufacturing site and commonly reused on site in the same or another manufacturing process.

Examples:

· Urban wood

· Wood waste/debris

· Nonyard wood

· Lumber waste

· C&D wood waste/debris

· Agriculture and forest waste

Precycling

Making purchasing decisions that will reduce waste such as buying goods with less packaging (e.g., goods in bulk or concentrated form), choosing products that will last longer, and avoiding single-use or disposable products. 

Recovered Material

Fragments of products or finished products of a manufacturing process which has converted a resource into a commodity of real economic value, and includes preconsumer and postconsumer material, but does not include excess resources of the manufacturing process.

Note 1: Examples of “excess resources” include:

· Paper—Fibrous wood discards generated during the manufacturing process, fibers recovered from waste water, mill broke, trimming of paper machine rolls, manufacturer’s obsolete inventory, wood slabs, chips, sawdust, or other wood residue.

· Glass—Scrap (or cullet) generated within the plant.

· Plastic and rubber—“Sprues” and “runners” from the molding processes, rework, internally generated regrind, or “off-spec” resin from producers.

· Steel and aluminum—“Runaround” scrap within the mill.

Note 2:  The “recovered material” definition is based on the State of California’s definition for “secondary material.”  This is a stricter definition than the federal definition for “recovered material.”  Use of this State-based version will also assure compliance with the federal requirement.

Note 3: The name for the “recovered material” category varies widely in local, State and federal laws.  “Secondary discards,” “secondary materials,” and “secondary waste” are corresponding terms.

Recycled Material

A material that has been processed, treated, or reconstituted so that it can be used again.

Note: “Preconsumer material” refers to scraps produced in the process of making a product before it reaches its intended end user.  Examples include printer’s waste, unsold magazines, and scraps left over from processes that mold plastic into bottles or cut metal sheets into cans.  “Postconsumer material” refers to discards after a product reaches its end user.  Examples include brochures used by a consumer, packaging received at an industrial site, magazines from someone’s home or office, and used plastic bottles or aluminum cans.  Preconsumer and postconsumer materials are mutually exclusive.  They are both included within the “recovered material” category.

Recycled Product

A product that contains the highest amount of postconsumer material practicable or, when postconsumer material is impracticable for a specific type of product, contains substantial amounts of recovered material.

A product that meets the recycled-content policy objectives for postconsumer, preconsumer, and recovered material.

Note: This definition relies on an explicit official recycled-content product purchasing policy.  An official policy that sets parameters is more straightforward than establishing policy through definitions.

Recycling

The process of collecting, sorting, cleansing, treating, and reconstituting materials that would otherwise become solid waste, and returning them to the economic mainstream in the form of raw material for new, reused, or reconstituted products that meet the quality standards necessary to be used in the marketplace.  Recycling does not include burning, incinerating, or thermally destroying solid waste.

Recycling Facility

An operation that can legally accept materials for the purpose of processing the materials into an altered form for the manufacture of a new product.  Depending on the types of materials accepted and operating procedures, a recycling facility may or may not be required to have a solid waste facilities permit from the CIWMB or be regulated by the LEA.

Remanufactured Product

Any product diverted from the supply of discarded materials by refurbishing and marketing said product without substantial change to its original form.

Reuse

The recovery or reapplication of a package or product for uses similar or identical to its originally intended application, without manufacturing or preparation processes that significantly alter the original package or product.  Refers also to salvage, in which materials are recovered for reuse and sold or donated to a third party.

Reused Product

Any product designed to be used many times for the same or other purposes without additional processing, except for specific requirements such as cleaning, painting, or minor repairs.

Solid Waste

Material that has been designated as nonrecyclable and is discarded for the purpose of disposal.

Source Reduction

See Waste Prevention. 

Source-Reduced Product

A product that results in a net reduction in the generation of waste, and includes durable, reusable, and remanufactured products; products with no, or reduced, toxic constituents; and products marketed with no, or reduced, packaging.

Source-Separated Materials

Materials that are sorted at the site of generation by individual material type for the purpose of reuse or recycling, i.e., loads of concrete that are source separated for delivery to a base course recycling facility.

Sustainable Design

Providing for the needs of the present without detracting from the ability to fulfill the needs of the future.

Total Recycled Content

The total amount of recycled material (pre- and postconsumer) incorporated into a new product.  Information on percentages of total recycled content can usually be found on product packaging.

Transfer Station

A facility that can legally accept solid wastes for the purpose of temporarily storing the materials for reloading onto other trucks and transporting them to a landfill for disposal, or recovering some materials for reuse or recycling.  Transfer stations must be permitted by the CIWMB and regulated by the LEA.

Vermicomposting

See Worm Composting. 

Waste Diversion

As defined in California statute, is the combined effort of waste prevention, reuse, and recycling practices. 

Waste Management Hierarchy

The order of preferences for solid waste management practices that prioritizes reduction, then reuse, and finally recycling.

Waste Minimization

Refers to eliminating, reducing, and recycling of hazardous waste. 

Waste Prevention

Preventing waste before it is created.  Any action undertaken by an individual or organization to eliminate or reduce the amount or toxicity of materials before they enter the municipal solid waste stream.  This action is intended to conserve resources, promote efficiency, and reduce pollution. 

Waste Reduction

The combined efforts of waste prevention, reuse, composting, and recycling practices.  (Some groups use this term synonymously with source reduction so check how it is being used to avoid confusion.) 

Worm Composting

Worms feed on slowly decomposing materials (e.g., vegetable scraps) in a controlled environment to produce a nutrient-rich soil amendment. 

Xeriscaping

The practice of landscaping with slow growing, drought-tolerant plants.
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Appendix A:
Sample Format for Product Alternatives in the Bid Process 

Specifier Note: Edit to Suit Location and Project

Part 1: General

1.1
Summary

A.
Section includes: Alternate Bids to be submitted to Owner.

1. Alternate Bids shall state the net amount to be added to or deducted from the Base Bid.

Specifier Note: Coordinate With Bid Form

B.
It is intended that the reference in the Bid Forms to Alternate Bids shall refer directly to this Section. Information included is provided for use of bidders in completing their Bid Proposals, and will not be repeated on the Bid Forms.

1.2
Submission Requirements

A.
Extent of Alternate Bids: Bidders shall determine the full extent of Work affected by proposed Alternate.

B.
Costs: Include under each Alternate Bid net amount of all changes in cost, whether additive or deductive, resulting to the work of all Sections affected by Alternate Bids.

1.3
Selection and Award of Alternates

A.
Acceptance or Rejection: Alternates quoted on Bid Forms will be reviewed and accepted or rejected at the Owner’s option.  None, any, or all Alternates may be accepted or rejected by the Owner.

B.
Accepted Alternates will be identified in the Owner-Contractor Agreement.

1.4
Schedule of Alternates

Specifier Note: Edit Below to Suit Project

A.
For each Alternate product proposed, submit manufacturer’s product data, and test reports with Bid.

1. Submit materials safety data sheets (MSDS) as applicable. MSDSs are not required for articles.

a. Articles: Finished products which are manufactured off-site and shipped to the project for installation while conforming to Title 29 of the Code of Federal Regulations.  OSHA Hazard Communication Regulation 29CRF 1910.1200, Section (b) 5 and Section (c) are defined as articles.

2. Submit information on product contents:

a. List recycled materials by type.  Provide percentage amounts.

b. List renewable resources by type. Provide percentage amounts.

c. Provide a complete chemical profile of the item; identify biocides and carcinogens listed by recognized authorities, such as the Environmental Protection Agency (EPA) and the International Agency for Research on Cancer (IARC).

3. Submit information on manufacturer’s environmental policy:

a. Environmental Statutory Compliance: Does the manufacturer meet all federal, State, and local environmental laws for air emissions, waste water treatment, and solid waste disposal/treatment?  Has the manufacturer met the above criteria for five years?  List these applicable standards.

b. Corporate Environmental Policy: Provide manufacturer’s stated environmental policies. Provide company contact, telephone, and fax numbers for environmental information.

4. Submit information on embodied energy: Provide an embodied energy study of the proposed Alternate extending from extraction of raw materials through production, assembly, and transportation to the point of use.  If this type of report is unavailable, provide an estimate for this category in terms of total number of BTU’s required per pound of finished products.

5. Submit life cycle information:

a. Maintenance of materials: Describe the recommended cleaning and maintenance procedures for the proposed alternate, using products that have minimal VOC emission.

b. Reuse and Recycling: Elaborate on the practicality of possible recycling and direct use of the proposed Alternate at the time of project demolition.

Waste Disposal: Describe the recommended method(s) for proper disposal of Alternate.

B.
Data submitted for Alternate Bid will be held in confidence by the Owner and the Architect when requested in cover letter submitted with Alternate Bid.    

Specifier Note: Schedule of alternates includes possible options.  Products and manufacturers are examples only and no warranty of suitability is given by their inclusion herein.  Edit to suit project.

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)
4. Alternate Bid Number 4: State the amount to be added to or deducted from the Base Bid if plastic car stops containing 100 percent postconsumer recycled plastic are provided in lieu of concrete car stops as specified in Section 02800, Site Improvements. 

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)
5.   Alternate Bid Number 5: 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)
6. Alternate Bid Number 6: State the amount to be added to or deducted from the Base Bid if panels containing 100 percent postconsumer recycled paper fiber are provided in lieu of plywood sheathing as specified in Section 06100, Rough Carpentry.

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)
Part 2 Products

Not used

Part 3 Execution

Not used

Appendix B:
Sample Model Specification Language for Job-Site Waste Management

(Sample Specification Reprinted With Permission)

Triangle J Council of Governments WasteSpec1
Division 6: Wood and Plastics

Refer to the following related specification documents and sections for technical support, procedures, and coordination when using this WasteSpec division:

00000
Documents

Div 1
General Requirements

01010
Summary of the Work

01094
Definitions

01505
Construction Waste Management

Significant factors in the generation of waste in this division include wood rejects and off-cuts, corrugated cardboard, packing materials, field conditions, temporary bracing, protection, plastics, metals, and estimating errors.

This division has very good potential for the incorporation of products and materials with recycled content. Over one hundred products are available. 

Under the following or similar headings, insert applicable statements.

Part 1 General

Related Sections

A.
Section 01500 Construction Facilities

B.
Section 01505 Construction Waste Management

Part 2 Products

Environmental Considerations

[This is an appropriate location for additional language pertaining to environmental issues beyond the scope of this WasteSpec, such as the following provisions.]

A.
Where hardwoods or tropical or endangered woods specified, only those with written certification of sourcing from sustainably managed forests will be accepted. Acceptable certifiers are: [Edit to suit project.]

Part 3 Execution

Waste Management

[Corrugated cardboard is one of the largest sources of construction waste.  Check your specific project location for recycling options and regulations.]

A.
Separate corrugated cardboard in accordance with the Waste Management Plan and place in designated areas for recycling.

[Wood is one of the largest sources of construction waste.  Check your specific project location for recycling options, markets, and regulations.]

B.
Do not burn scrap at the project site.

C.
Separate wood waste in accordance with the Waste Management Plan and place in designated areas in the following categories for recycling: [Edit to suit project and location.]

1. Solid wood/ softwood/ hardwood. [Edit to suit project.]

2. Composite wood, (for example, plywood, OSB, LVL, I-Hoist, parallel strand, MDF, Particleboard). [Edit to suit project.]

3. Treated, painted, or contaminated wood.

D.
Separate wood waste in accordance with Waste Management Plan and place in designated areas in the following categories for recycling: [Edit to suit project.]

1. Sheet materials larger than [2 square feet] [Specify Size]

2. Framing members larger than [24”] [Specify Size]

3. Multiple off-cuts of any size larger than [12”] [Specify Size]

E.
Set aside damaged wood for acceptable alternative uses, for example use as bracing, blocking, cripples, or ties.

F.
Sequence work to minimize use of temporary HVAC to dry out building and control humidity.

G.
Use the least toxic sealant, adhesives, sealers, and finishes necessary to comply with the requirements of this section.

Specific Sections

[Sections for which the same additional provisions are applicable are shown grouped. Insert the following additional provisions under Part 3: Execution, waste management, unless otherwise noted.]

06100—Rough Carpentry
06170—Prefabricated Structural Wood

Environmental Considerations

[This is an appropriate location for additional language pertaining to Environmental issues beyond the scope of this WasteSpec, such as the following provisions.] 

A.
Vertical studs to be of engineered wood, e.g., finger jointed studs.

B.
Beams and girders to be of engineered wood, e.g., LVL, parallel strand.

C.
Long span joists to be of engineered wood, e.g., wood I-joists, truss joists.

D.
Store, protect, handle, and install prefabricated structural elements strictly in accordance with manufacturer’s instructions.  Keep products off the ground and protected. Pay particular attention to requirements for stacking, lifting, bracing, cutting, notching, and special fastening requirements.

E. 
Fold up metal banding, flatten, and place in designated area for recycling.

F. 
Store separated reusable wood waste convenient to cutting station and area of work.

06200—Finish Carpentry
06400—Architectural Woodwork

Shop fabricated and prefinished work, specified in Section 06400, can provide greater opportunities for waste reduction and environmental control than on-site work.

Environmental Considerations

[This is an appropriate location for additional language pertaining to environmental issues beyond the scope of this WasteSpec, such as the following provision]

A.
All Substrate materials to be manufactured without the use of urea formaldehyde additives or permanently sealed to prevent outgassing.

B.
Use nontoxic sealant, adhesives, sealers, and finishes.

06500—Structural Plastic

[This is an appropriate section to specify plastics with up to 100 percent recycled content for limited structural applications such as plastic lumber for decking.  Content can include plastic, wood, and other fibers from postconsumer or postindustrial waste. Content can be targeted, e.g., milk jugs.]

A.
Set aside off-cuts to be returned to manufacturer for recycling into new product.  Place in designated area or provide for delivery to collection point. Use when supplier has recycling program.

06600—Plastic Fabrications

This is an appropriate section to specify plastic panels with up to 100 percent recycled content.  Content can include plastic, wood, and other fibers from postconsumer or postindustrial waste.  Content can be targeted, e.g., carpet.

A.
Set aside off-cuts to be returned to manufacturer for recycling into new product. Place in designated area or provide for delivery to collection point.  Use when supplier has recycling program.

Appendix C:
Solid Resources Management Specifications

(Sample specification provided by SRCRD, edit to suit project)

Solid Resources Management

Part One—General

1.1
Description

A.
This Section Includes: Procedures for ensuring optimal diversion of solid resources generated by the Work within the limits of the Construction Schedule, Contract Sum, and available materials, equipment, and products.

1. AB 939, California Integrated Waste Management Act, requires that localities throughout the state develop source reduction, reuse, recycling, and composting programs, to reduce the tonnage of solid waste disposed in landfills 50 percent by the year 2000. Construction, demolition, and land-clearing debris generated by the development are among the materials targeted by the City of Los Angeles to achieve these diversion rates.

2. CONTRACTOR shall participate in promoting efforts of the CITY to create a resource-efficient and environmentally sensitive structure and to effect optimum control of solid waste and recoverable resources generated in the Work.

3. Pursuant to the CITY’S Recycled Product Procurement Ordinance and Amendments (CF 93092) and Clinton Executive Order (Federal Acquisition, Recycling, and Waste Prevention), CONTRACTOR shall use products with postconsumer recycled content to the greatest extent feasible.
Refer to the most recent Issue at the date of bid of A Resource Guide to Recycled-Content Construction Products, published by the Solid Resources Citywide Recycling Division of the Bureau of Sanitation (call 213-847-1444 to obtain a copy).

B.
Related Sections: Documents affecting works of this Section include, but are not necessarily limited to, the following Contract Specifications:

1. Site Clearing in Section 02230.

2. Demolition in Section 02050.

3. Earthwork in Section 02200.

1.2
Definitions

A.
Class III Landfill: A landfill that accepts nonhazardous resources such as household, commercial, and industrial waste, resulting from construction, remodeling, repair, and demolition operations. A Class III landfill must have a solid waste facilities permit from the California Integrated Waste Management Board (CIWMB) and is regulated by the Local Enforcement Agency (LEA).

B.
Construction and Demolition Waste: Includes all nonhazardous solid resources resulting from construction, remodeling, alterations, repair, and demolition operations.

C.
Disposal: Acceptance of solid wastes at a legally operating facility for the purpose of landfilling.  Includes Class III landfills and inert fills.

D.
Inert Backfill Site: A location, other than inert fill or other disposal facility, to which inert materials are taken for the purpose of filling an excavation, shoring, or others soils engineering operation.

E.
Inert Fill: A facility that can legally accept inert waste such as asphalt and concrete exclusively for the purpose of disposal.

F.
Inert Solids/Inert Waste: Non-liquid solid resources including, but not limited to, soil and concrete, that do not contain hazardous waste or soluble pollutants at concentrations in excess of water-quality objectives established by a regional Water Board pursuant to Division 7 (Section 13000 et seq.) of the California Water Code and that do not contain significant quantities of decomposable solid resources.

G.
Mixed Debris: Loads that include commingled recyclable and non-recyclable materials generated at the construction site.

H.
Mixed Debris Recycling Facility: A solid resources processing facility that accepts loads of commingled construction and demolition debris for the purpose of recovering re-usable and recyclable materials and disposing the nonrecyclable residual materials.

I.
Permitted Waste Hauler: A company that possesses a valid and current permit from the Los Angeles County Department of Public Health, to collect and transport solid wastes from individuals or businesses for the purpose of recycling or disposal in Los Angeles County.

J.
Recycling: The process of sorting, cleansing, treating and reconstituting materials for the purpose of using the altered form in the manufacture of a new product. Recycling does not include burning, incinerating or thermally destroying solid waste.

1. On-Site Recycling: Materials that are sorted and processed for use in an altered form in the Work (e.g., concrete is crushed for use as base for a parking lot on the site).

2. Off-Site Recycling: Materials hauled to a location and used in an altered form in the manufacture of a new product.

K.
Recycling Facility: An operation that can legally accept materials for the purpose of processing the materials into an altered form for the manufacture of a new product. Depending on the types of materials accepted and operating procedures, a recycling facility may or may not be required to have a Solid Waste Facilities permit from the CIWMB or be regulated by the LEA.

L.
Reuse: Materials that are recovered for use in the same form. This includes materials that are reused on-site or off-site. Refers also to Salvage, in which materials are recovered for reuse and sold or donated to a third party.

M.
Source-Separated Materials: Materials that are sorted at the site of generation by individual material type for the purpose of reuse or recycling, i.e., loads of concrete that are source-separated for delivery to a base course recycling facility.

N.
Solid Waste: Materials that have been designated as nonrecyclable and are discarded for the purposes of disposal.

O.
Transfer Station: A facility that can legally accept solid wastes for the purpose of temporarily storing the materials for reloading onto other trucks and transporting them to a landfill for disposal, or recovering some materials for reuse or recycling. Transfer stations must be permitted by the CIWMB and regulated by the LEA.

1.3
Substitutions

Should the CONTRACTOR desire to use materials, equipment, or products which meet the requirements of these specifications but are more environmentally sensitive, the CONTRACTOR shall submit these substitutions in accordance with SUBSTITUTIONS and “OR EQUAL” SUBMITTAL of the General Requirements.
1.4
Submittals

A.
Solid Resources Management Plan
1. CONTRACTOR shall conduct a site assessment and estimate the types and quantities of materials under the Work that are anticipated to be feasible for on-site processing, source separation for recycling or reuse, and shall note the procedures intended for a recycling, reuse, or salvage program. Refer to the most recent issue of the Construction and Demolition Waste Recycling Guide, and the Wood You Recycle? guide, published by the Solid Resources Citywide Recycling Division of the Bureau of Sanitation, City of Los Angeles, for a partial list of facilities that accept these materials for recycling.

2. After award of Contract and prior to the commencement of the Work, the ENGINEER shall schedule and attend a meeting with a representative of the CITY’S Solid Resources Citywide Recycling Division and the CONTRACTOR, to discuss the CONTRACTOR’S proposed Solid Resources Management Plan. This Plan shall be submitted for information purposes, and to allow the CITY and the CONTRACTOR an opportunity to develop a mutual understanding regarding the recycling, reuse, and recycled-content procurement programs. Not more than 20 working days after the meeting, CONTRACTOR shall prepare and submit to the ENGINEER, with a copy to the Solid Resources Citywide Recycling Division, a written Solid Resources Management Plan including, but not limited to the following (submit in format provided herein as Attachment A):

a. Contractor and project identification information

b. Procedures to be used

c. Materials to be reused and recycled

d. Estimated quantities of materials

e. Names and locations of reuse and recycling facilities/sites

3. Per the CITY’S review and comment, revise and resubmit Solid Resources Management Plan in coordination with the representative of the ENGINEER and the CITY’S Solid Resources Citywide Recycling Division.
a. The CITY’S review and comment on the CONTRACTOR'S Solid Resources Management Plan will not otherwise relieve the CONTRACTOR of responsibility for adequate and continuing control of pollutants and other environmental protection measures.

B.
Required Submittal of Summary of Diversion and Disposal With Each Application for Progress Payment: A summary shall be submitted with each progress payment of recyclables and solid resources generated by the construction and demolition operations on the form provided herein (Attachment B). Failure to submit the form and its supporting documentation may render the application for progress payment incomplete and delay progress payments. Include manifests, weight tickets, receipts, and invoices specifically identifying the Project and materials sent to:

1. Source-Separated Recycling Facilities 

2. Mixed Debris Recycling Facilities

3. Class III Landfills

4. Inert Materials accepted at Class III Landfills as daily cover

5. Inert Fills

6. Inert Backfill Sites other than Inert Fills

With each submittal of CONTRACTOR'S application for process payment, the CONTRACTOR is required to submit to the INSPECTOR the attached "Summary of Solid Waste Diversion and Disposal," quantifying all materials generated in the Work, disposed in Class III Landfills, or diverted from disposal through recycling. Indicate zero (0) if there is no quantity to report for a type of material. As indicated on the form:

a. Report disposal or recycling either in tons or in cubic yards: if scales are available at disposal or recycling facility, report in tons; otherwise, report in cubic yards.

b. Indicate locations to which materials are delivered for disposal, recycling, accepted as daily cover, or taken for inert backfill.

c. The Summary Form must be accompanied by legible copies of weigh tickets, receipts, or invoices that specifically identify the project generating the material. Said documents must be from recyclers and/or disposal site operators that can legally accept the materials for the purpose of reuse, recycling, or disposal.

d. Indicate the Project title, CITY Work Order Number; progress payment number; name of the company completing the Summary Form and compiling backup documentation; the printed name, signature, and daytime phone number of the person completing the form, the beginning and ending dates of the period covered on the Summary Form; and the date that the Summary Form is completed.

1.5
Recycling, Reuse, and Salvage Procedures

A.
Recycling, Reuse, and Salvage Facilities: The most recent issue of the Construction and Demolition Waste Recycling Guide and the Wood You Recycle? guide, published by the City’s Solid Resources Citywide Recycling Division, are incorporated herein by reference. For more information, contact the City’s Solid Resources Citywide Recycling Division, 433 South Spring Street, 5th Floor, Los Angeles, CA 90013, (213) 847-0143; fax (213) 847-3054.  These guides are updated regularly.

B.
Development and Implementation of Recycling Procedures: Based upon the Contract Documents, the CONTRACTOR’S Solid Resources Management Plan, estimated quantities of available materials, and availability of recycling facilities, CONTRACTOR shall develop and implement procedures to reuse, salvage, and recycle materials to the greatest extent feasible. Procedures shall include source-separated recycling, as well as mixed recycling efforts. Procedures shall include consideration of on-site recycling.

1.
On-Site or Off-Site Recycling of Source-Separated Materials: CONTRACTOR shall develop and implement a program to include source separation of solid resources, to the greatest extent feasible, of the following types:

a. Asphalt

b. Concrete, concrete block, slump stone (decorative concrete block), and rocks

c. Dirt

d. Metal, ferrous and non-ferrous

e. Wood 

f. Green materials (i.e., tree trimmings)

g. Other materials, as appropriate, such as red clay brick and corrugated cardboard

Off-site recyclables shall be legally transported to a source separated or mixed debris recycling facility. On-site recycling program shall produce a quality product to meet specifications identified in the Contract Documents, subject to approval of the ENGINEER.  On-site recycling plans shall also estimate the amount to be used in the Work and include a program for off-site recycling of any excess material that cannot be used in the Work.

2.
Mixed Debris Recycling: Develop and implement a program to transport loads of commingled construction and demolition materials that cannot be feasibly source separated to a mixed recycling facility. These facilities are listed in the most recent issue of the Construction and Demolition Waste Recycling Guide, published by the City’s Solid Resources Citywide Recycling Division.

3.
Salvageable Items: Perform a site preassessment, identify materials that are feasible for salvage, determine requirements for site storage, and transportation of materials to a salvage facility. A partial list of facilities is included in the most recent issue of the Construction and Demolition Waste Recycling Guide, published by the City’s Solid Resources Citywide Recycling Division.

4.
Disposal Operations:

a. Using a permitted waste hauler or its own trucking services, CONTRACTOR shall legally transport and dispose of materials that cannot be delivered to a source separated or mixed recycling facility, to a transfer station or disposal facility that can legally accept the materials for the purpose of disposal.

b. Do not burn, bury or otherwise dispose of solid waste on the project job-site.

5.
Hauling:

a. CONTRACTOR is responsible for arranging collection of materials, by a permitted waste hauler or using its own trucks, to facilities that can legally accept construction and demolition materials for purpose of reuse, recycling, or disposal.

b. Prior to delivering materials, CONTRACTOR shall familiarize itself with the specifications for acceptance of construction and demolition materials at recycling facilities. The most recent issue of Construction and Demolition Waste Recycling Guide, published by the City’s Solid Resources Citywide Recycling Division, includes a partial list of these facilities.

C.
Participate in Reuse Programs: Implement a reuse program to the greatest extent feasible. Alternatives include:

1.
California Materials Exchange (CalMAX) Program sponsored by the California Integrated Waste Management Board. CalMAX is a free service provided by the California Integrated Waste Management Board, designed to help businesses find markets for materials that traditionally would be discarded. The premise of the CalMAX Program is that material discarded by one business may be a resource for another business. To obtain a current materials listings catalog, call CalMAX  at (916) 341-6603  or the California Integrated Waste Management Board’s Publications Clearinghouse at (800) 553-2962.

2.
Habitat for Humanity: Los Angeles (HFH-LA), a non-profit housing organization that rehabilitates and builds housing for low-income families. HFH-LA sites requiring donated materials vary. Contact HFH-LA at 
(213) 975-9757.

3.
Other reuse organizations or activities.

D.
Revenue: Revenues or other savings obtained from recycled, reused, or salvaged materials shall accrue to CONTRACTOR unless otherwise noted in the Contract Documents.

Attachment A
Contractor’s Solid Resources Management Plan

	Project Title:
W.O. Number:

	Contractor’s Name:

Street Address:

City, State, ZIP:

Phone:
Fax:

	Date Submitted:

	These are procedures to be used for reusing, salvaging, or recycling materials. Indicate the procedures (by number), types of materials, and estimated quantities that will be recycled or disposed in the sections below:

1. Hand-wrecking to recover salvageable materials

2. On-site concrete and asphalt crushing for use on-site

3. On-site concrete and asphalt crushing for use off-site

4. Source separation of materials and separately hauling to recyclers

5. Hauling mixed recyclables to a mixed debris recycling facility

6. Other (please describe): ___________________________________________________

	I. Reuse/Salvage/Recycling of Materials

	Type of Material
	Number of Procedure to Be Used 
(as above)
	Facility to Be Used/Location
	Estimated Quantities
(whenever available)

	
	
	
	Tons
	Cubic Yards
	Units

	Example: Concrete
	4
	ABC Recyclers
Los Angeles
	120
	
	

	Asphalt
	
	
	
	
	

	Concrete
	
	
	
	
	

	Soils (clean)
	
	
	
	
	

	Wood/Green
	
	
	
	
	

	Scrap Metal
	
	
	
	
	

	Salvage Items
Describe:
	
	
	
	
	

	Other
Describe:
	
	
	
	
	

	Misc. Construc-tion Debris
	
	
	
	
	

	II. Disposal of Materials

	Project Title:
W.O. Number:

	Type of Material
	Facility to Be Used/Location
	Estimated Quantities
(whenever available)

	
	
	Tons
	Cubic Yards
	Units

	Example: Miscellaneous Construction Debris
	XYZ Disposal
Los Angeles
	60
	
	

	Asphalt
	
	
	
	

	Concrete
	
	
	
	

	Soils (clean)
	
	
	
	

	Wood/Green Materials
	
	
	
	

	Scrap Metal
	
	
	
	

	Other (e.g., cardboard, 
red clay brick)
Please describe:
	
	
	
	

	Misc. Construction Debris
	
	
	
	


Attachment B
Solid Waste Management Information Sheet

Assembly Bill 939.  Pursuant to the California Integrated Waste Management Act of 1989, the City of Los Angeles is required to reduce the amount of solid waste disposed in landfills 25 percent by 1995 and 50 percent by the year 2000.  Contracts that include work that will generate solid waste, including construction and demolition debris, have been targeted for participation in source reduction, reuse, and recycling programs.  The CONTRACTOR is urged to manage solid waste generated by the work, to divert waste from disposal in landfills, particularly Class III landfills, and to maximize source reduction, reuse, and recycling of construction and demolition debris.

CONTRACTOR may contact the Solid Resources Citywide Recycling Division of the Bureau of Sanitation at (213) 847-1444 for information about recycling construction and demolition materials. 

Reporting Disposal and Diversion of Solid Waste. Upon submittal of its applications for progress payment, CONTRACTOR is required to submit to the INSPECTOR the attached summary of solid waste generated by the work, quantifying all solid waste materials disposed in Class III landfills, diverted from disposal through recycling, accepted at Class III landfills as daily cover, disposed in inert fills, or taken for inert backfill. As indicated on the Summary Form:

a. 
Report disposal or recycling in tons or cubic yards: If trucks are weighed at disposal or recycling facility, report in tons; otherwise report in cubic yards. Indicate zero (0) if there is no quantity to report for a type of material.

b. 
Indicate all locations to which materials are delivered for disposal, recycling, accepted as daily cover, or taken for inert backfill.

c. 
The Summary Form must be accompanied by legible copies of weigh tickets, receipts, or invoices that specifically identify the project generating the material. Said documents must be from recyclers and/or disposal site operators that can legally accept the materials. If materials are taken to an inert backfill site and weigh tickets, receipts, or invoices are not available, CONTRACTOR shall provide documentation on its letterhead identifying the address to which materials were taken, name of owner/operator, type of materials, and tons or cubic yards disposed, specifically identifying the project generating the materials.

d. 
Indicate the name of the company completing the Summary Form and compiling backup documentation; the printed name, signature, and daytime phone number of the person completing the form, the beginning and ending dates of the period covered on the Summary Form; and the date that the Summary Form is completed. Indicate Progress Payment Number with which Summary is submitted in the space provided.

Summary of Solid Waste Disposal and Diversion

Project Title:                                                    

 W.O.#              
Progress pmt. #____ 
	Type of Material
	(a)

Disposed in Class III Landfills
	(b)
(circle one)

Diverted from Class III Landfills by Recycling or Accepted as Daily Cover
	(c)

Disposed in Inert Landfills
	(d)

Taken to Inert Backfill Site

	
	Tons
	CY
	Tons
	CY
	Tons
	CY
	Tons
	CY

	Asphalt

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Concrete

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Metal

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Other Segregated Materials:

Describe:
Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Miscellaneous Construction Waste

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


Company name: 
Date of report:


Name of person completing form: (please print):


Signature:
Title:


Daytime phone: (       ) 


Period covered in this report: from 
to 

Summary of Solid Waste Disposal and Diversion – Continuation Sheet

Project Title:                                                    

 W.O.#              
Progress pmt. #____ 
	Type of Material
	(a)

Disposed in Class III Landfills
	(b)
(circle one)

Diverted from Class III Landfills by Recycling or Accepted as Daily Cover
	(c)

Disposed in Inert Landfills
	(d)

Taken to Inert Backfill Site

	
	Tons
	CY
	Tons
	CY
	Tons
	CY
	Tons
	CY

	Asphalt

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Concrete

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Metal

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Other Segregated Materials:

Describe:
Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Miscellaneous Construction Waste

Name of Facility/Site Where Taken:
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


Company name: 
Date of report:


Name of person completing form: (please print):


Signature:
Title:


Daytime phone: (       ) 


Period covered in this report: from 
to 


Appendix D: 
Recycling vs. Disposal Economics Worksheet

Introduction

Would you like to recycle debris from your construction or demolition (C&D) project, but you don’t know if it will save money or cost money?  The economics of recycling on a project depends on many variables, including proximity of recyclers and landfills, wages, hauling costs, and the current economic value of the materials.

This worksheet.  This worksheet can help you determine if recycling will save money on your project.  The instructions are on page 1, the worksheet is on pages 2 and 3, and on page 4 is a sample completed worksheet to illustrate how the form is used.

Project size.  This worksheet is most appropriate for residential and small commercial projects.   A large commercial project may require a more extensive worksheet, such as the one in Minnesota’s Construction Materials Recycling Guidebook.  

Units of Measurement.  This worksheet uses tons as the standard unit of measurement. You may substitute cubic yards for tons if it is used consistently throughout the worksheet.

Part A—Segregated Materials

1. Find recyclers in the project area by ordering the recyclers list Construction and Demolition Recyclers—Processors and Receivers (publication 
#431-96-017) from the CIWMB Hotline at 1-800-553-2962, or you may access the same list as a searchable database on the CIWMB Internet site at www.ciwmb.ca.gov/ConDemo.

2. Choose a few materials that are easily separated and recycled.  Don’t overwhelm yourself at the beginning by trying to do it all.  This worksheet has been set up to evaluate only four commonly recycled materials: wood, cardboard, concrete, and metals.  If necessary, you may substitute other materials.

3. For each material, calculate the estimated labor costs (per ton), hauling costs (per ton), and tipping fees (per ton) and add together to determine the cost per ton to recycle that material if it is source-separated.

Part B—Recycling Mixed Materials

A materials recovery facility (MRF) accepts mixed debris and removes the marketable materials, usually by a combination of hand and machine sorting.  

1. Determine if there is a MRF in your area that accepts C&D debris by contacting Boxing Cheng by phone at 
(916) 341-6434 or by e-mail at bcheng@ciwmb.ca.gov.

2. If there is no MRF nearby, skip Part B.  If there is, calculate the estimated labor costs (per ton), hauling costs (per ton), and tipping fees (per ton) and add together to determine the cost per ton to recycle mixed debris at the MRF.

Part C—Landfill

1. Locate the landfill nearest the project that accepts C&D debris by consulting your local phone book or by contacting your Local Enforcement Agency for solid waste management.

2. Fill in the blanks for labor costs (per ton), hauling costs (per ton), and tipping fees (per ton) and add together to determine the cost per ton to dispose of mixed debris.

Part D—Comparison 

To determine the most cost-effective option for each material, transfer cost information from Part A (segregated recycling), Part B (MRF recycling), and Part C (landfilling), and compare costs per ton of material.

CIWMB Contact

For questions, comments, and suggestions on this worksheet, contact CIWMB staff.

Project
Date


Prepared by 


Part A(Segregated Materials

Wood: _____ tons
Labor:
Time to separate one ton
________ hours


x
Labor to separate one ton
x
$________/hour
=  $________

Hauling:
Travel time to recycler
________ hours


x
Hauling vehicle cost
x
$________/hour


(
Tons per haul
(
________ tons
=  $________

Tipping:
Recycler’s tipping fee per ton
$________
=  $________

$                .


TOTAL=
Cardboard: _____ tons
Labor:
Time to separate one ton
________ hours

x
Labor to separate one ton
x
$________/hour
=  $________

Hauling:
Travel time to recycler
________ hours

x
Hauling vehicle cost 
x
$________/hour


(
Tons per haul
(
  ________ tons
=  $________

Tipping:
Recycler’s tipping fee per ton
$________
=  $________

$                .


TOTAL=
Concrete: _____ tons
Labor:
Time to separate one ton
________ hours

x
Labor to separate one ton
x
$________/hour
=  $________

Hauling:
Travel time to recycler
________ hours

x
Hauling vehicle cost 
x
$________/hour


(
Tons per haul
(
  ________ tons
=  $________

Tipping:
Recycler’s tipping fee per ton
$________
=  $________

$                .



TOTAL=
Metals: _____ tons

Labor:
Time to separate one ton
________ hours

x
Labor to separate one ton
x
$________/hour
=  $________

Hauling:
Travel time to recycler
________ hours

x
Hauling vehicle cost 
x
$________/hour


(
Tons per haul
(
  ________ tons
=  $________

Tipping:
Recycler’s tipping fee per ton
$________
=  $________

$                .



TOTAL=
Part B(Recycling Mixed Materials: _____ tons
Labor:
Time to place one ton in bin
________ hours

x
Labor to place one ton in bin
x
$________/ hour=  
$________

Hauling:
Travel time to MRF
________ hours

x
Hauling vehicle cost 
x
$________/ hour


(
Tons per haul
(
  ________ tons
=  $________

Tipping: 
MRF tipping fee per ton
$________
=  $________

$                .



TOTAL=
Part C(Landfill: _____ tons

Labor:
Time to place one ton in bin
________ hours

x
Labor to place one ton in bin
x
$________/ hour=  
$________

Hauling:
Travel time to landfill
________ hours

x
Hauling vehicle cost 
x
$________/ hour


(
Tons per haul
(
  ________ tons
=  $________

Tipping: 
Landfill tipping fee per ton
$________
=  $________

$                .



TOTAL=
Part D(Cost Comparison

To determine the most cost-effective option for each material, transfer cost information from Parts A, B, and C, and compare costs per ton of material.

From Part A - Segregated: 
From Part B - MRF:
$_________

Wood per ton
$_______


Cardboard per ton
$_______

Concrete per ton
$_______
From Part C - Landfill:
$_________

Metals per ton
$_______

Appendix E:  Sample Contract Language

(Sample specifications, edit to suit project)
Section 02145
Erosion Control

Part 1
General

1.1
Summary

Provide erosion control during and after construction as indicated on the drawings and specified, or as directed by the City Engineer or Consultant.

1.2
Reference Standards

Standard Specifications for Public Works Construction, current edition.

Part 2
Products

2.1
Materials

The Contractor shall provide plants, earth materials previously removed from excavation, or imported fill material as required for erosion control.

Part 3
Execution

3.1
Protective Measures

A.
All earthwork shall be planned and conducted to minimize the duration of exposure of unprotected soils.

B.
Reduce the exposure of erodable soils to undue rainwater runoff.

1.
Retardation and Control of Runoff:  Runoff from the construction site shall be controlled by construction of diversion ditches, benches, and berms to retard and divert runoff to protected drainage courses.

2.
Erosion Control Devices: The Contractor shall construct or install temporary and permanent erosion control features as indicated on the drawings.  Temporary erosion control measures such as berms, dikes, drains, sedimentation basins, grassing and mulching shall be maintained until permanent drainage and erosion control facilities are completed and operative.

3.
Mechanically retard and control the rate of runoff from the construction site.  This includes construction of diversion ditches, benches, and berms to retard and divert runoff to protected drainage courses.

C. Protect slopes by accelerated growth of permanent vegetation, temporary vegetation, mulching, or netting.

Section 02230
Base Course

Part 1
General

1.1
Description

A.
Work Included: Furnish and install base material for structures, paving, and elsewhere indicated on the drawings.

**************************************************************

NOTE: On March 24, 1995 the City Council passed a motion to use 100 percent recycled miscellaneous base on all City projects.  The Contractor shall provide recycled base in accordance with said motion (applies to city-owned project only.)

**************************************************************

B. Related Sections:

1.
Documents affecting works of this Section include, but are not necessarily limited to, the General Conditions, and Sections in Division 1—General Requirements of these Specifications.

2.
Other Sitework in Division 2.

1.2 Quality Assurance

A.
Labor: Use adequate numbers of skilled laborers who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with specified requirements and the methods needed for proper performance of the work of this Section.

B.
Equipment: Use equipment adequate in size, capacity, and numbers to accomplish the work of this Section in a timely manner.

C.
In addition to complying with governmental agencies having jurisdiction, comply with the directions of the Soil Engineer.

D. 
Comply with applicable provisions of Section 300 of the Standard Specifications for Public Works Construction and Standard Plan, City of Los Angeles, Notice To Contractors—Comprehensive.

E. 
Required: The Contractor shall fully coordinate the work operations of this Section with that of other trades involved and with the City Engineer and the Consultant to assure proper sequence of work, methods and time of work are carried out.

1.3 Protections

A. 
General: Comply with provisions of Section 25 in the General Conditions.  Protect and guard all excavations against damage to life, limb and property as prescribed by L.A. City Departments of Building and Safety, and the Construction Safety Orders issued by the Division of Industrial Safety, State of California.

B. 
Protections: Provide and install signs, lights and barricades at danger points on and off the job site to guard against accidents.

C.
Dewater: Divert water or pump out of all excavations until pavement and other items are placed therein, forms removed and backfilling is completed.

1.4
Inspection

A.
Required: All excavations and trenches will be inspected by the Consultant, Inspector or the Soils Engineer designated by the Engineer or the Consultant before filling, backfilling and/or other subsequent work is placed therein.

1.5
Soils Information

A.
Information on the Contract Drawings or in the Soils Information Report not a guarantee of Uniformity of soils conditions over the job site.

B.
Copies of Foundations Investigation and Soils Report prepared by the Bureau of Engineering, Department of Public Works are available at the Architectural Division, Room 200, 600 South Spring, Los Angeles, CA 90014, and herein made a part of these Specifications.

1.6
Material Handling

A.
Delivery: All materials, tools, equipment, etc.  To be delivered to the job-site where directed by the City Engineer or the Consultant in such a manner coordinated with progress of work of this section.

B.
Storage: Where directed by the City Engineer or the Consultant as not to interfere with work operations and City Employee operations on the premises.

1.7
Disposal of Excess Materials

A.
Required: Remove from the job site all excess excavated and imported materials not used for fill or backfill and all waste and debris.

1.8
Reference Standards

A.
Standard Specifications for Public Works Construction (SSPWC).  Current edition.

Part 2 
Products

2.1
Recycled Base Materials

A.
Provide recycled crushed miscellaneous base in conformance with the requirements of Section 200—“Rock Materials” of the Standards Specifications for Public Works Construction.

B.
Material supplied shall be approved by the Soils Engineer or the authorized representative prior to placing.

Part 3
Execution

3.1
Installation

A.
Compaction Prior to Placement of Base: The upper six inches of subgrade soil, whether fill or natural soil, shall be compacted to 90 percent relative compaction in accordance with Section 301-1 of SSPWC.

B.
Subgrades: Scarify for asphalt paving to a depth of 6 inches, bring to optimum moisture content and then recompact to at least 95 percent maximum density as per ASTM D1557—“Method of Compaction” B. Prepare Subgrade in accordance with Section 301-1 of the Standard Specifications.

C.
Spread, level, moisten, and roll or tamp base material in layers not exceeding 4" in thickness.  Use 2 tandem power roller weighing not less than 8 tons.  Continue cutting or filling, watering and rolling until the surface is true to grade and cross section.

D.
Dust Control: Use means necessary to prevent dust becoming a nuisance to the public, to neighbors, and to other work being performed on or near the job site.

E.
Approval of Subgrade: By the Soils Engineer prior to placing fill.

F.
Corrections: Required of all unauthorized excavations made below indicated depths, as recommended by the Soils Engineer at no added cost to the City.

G.
Locations: Place select base beneath concrete and asphalt concrete yard paving, beneath concrete driveway aprons and concrete gutters in yard areas, building floor slab on grade and elsewhere to thickness noted on the Contract Drawings.

Section 02045
Rock Crushing Operations

Part 1
General

1.1
Summary

A.
Provide all labor, plant, tools, materials, and supplies required to perform the rock crushing operations specified.

B.
Rock materials generated while performing earthwork operations shall be segregated from the remainder of the soil materials, stockpiled and crushed, and used as aggregate materials for the construction of aggregate bases.

C.
Related Work Sections:

1.
Documents affecting works of this Section include, but are necessarily limited to, the General Conditions, and Sections in General Requirements of Division 1 of these Specifications.

2.
Other Sitework in Division 2.

1.2
Quality Assurance

A.
Labor: Use adequate numbers of skilled laborers who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the work of this Section.

B.
Codes and Regulations: Comply with all applicable Government Codes and Regulations of the County and City of Los Angeles, especially meeting safety standards and regulations of CAL/OSHA.  Provide additional measures, added materials and devices as may be needed as directed by the City Engineer or the Consultant, at no added cost to the City.

1.3
Work Plan

A.
Submit a rock-crushing plan to the City Engineer in accordance with Section 01340.  Indicate the procedures planned and proposed for the accomplishment of the rock crushing work.  The procedures shall provide for safe conduct of the work and coordination with other work in progress.

B.
The plan shall show the location and layout of the crushing plant.  Indicate contemplated haul routes.

C.
The plan shall include a detailed description of the crusher equipment, its capacities and operating characteristics.  Indicate the manufacturer of all major equipment, and whether the plant will be fixed or portable.

1.4
Crusher Plant, Equipment, Machines, and Tools

A.
The crusher plant shall be of such capacity to produce the quantities of aggregate mixtures required for the project.  Hauling equipment, screening machines, miscellaneous equipment, and tools shall be provided in sufficient number and capacity, and in proper working condition to place the crushed rock at a rate necessary to complete the Contract on time.

B.
Screens shall be provided to eliminate oversize rock from fill or crusher feeds, and separate materials in appropriate sizes.

C.
Washers shall be provided to remove clay or other deleterious materials from the rock products.  Construct suitable drains to convey wash water into the natural drainage channels.

1.5
Handling Of Materials

A.
Crushed rock shall be handled and stockpiled in such manner as to preclude fracturing of aggregate particles, segregation, or contamination of different materials in the stockpiles.

Part 2 
 Products

2.1
Crushed Rock

A.
Rock shall be crushed and reduced in sizes to produce aggregate that will meet the specifications for aggregate base (Section 02230).  Aggregate shall consist of rock that is native to the area and shall be that uncovered in the course of excavating for structures, paving, or utilities.  Rock may include crushed stone, crushed gravel, sand, and mineral filler, as it occurs.

B.
The crushing operations shall result in crushed rock materials that will pass as 3/4" screen, and are retained on the No. 4 sieve which shall be known as coarse aggregate, and a portion passing the No. 4 sieve and retained on the No. 200 sieve known as fine aggregate, and the portion passing the No. 200 sieve as mineral filler.

Part 3
Execution

3.1
Inspection And Testing

A.
Inspection of Contractor’s operations will be made by the City Engineer.  The City Engineer will make such tests as necessary to determine whether aggregates being produced meet requirements specified for aggregate bases.

B.
If a sample of materials fails to meet specification requirements, the material represented by the sample shall not be used as base but may be used as common fill or backfill material.

Section 02050
Demolition

Part 1
General

1.1
Summary

A.
Carefully demolish all existing structures and improvements indicated or noted on the Contract Drawings to be demolished and remove them from the premises.

B.
Related Work Sections:

1.
Documents affecting work of this Section include, but are not necessarily limited to, the General Conditions, and Sections in General Requirements of Division 1 these Specifications.

2.
Other Sitework in Division 2.

3.
Concrete Work in Section 03300.

1.2
Quality Assurance

A.
Labor: Use adequate numbers of skilled laborers who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the work of this Section.

B.
Codes and Regulations: Comply with all applicable Government Codes and Regulations of the County and City of Los Angeles, especially meeting safety standards and regulations of CAL/OSHA.  Provide additional measures, added materials and devices as may be needed as directed by the City Engineer or the Consultant, at no added cost to the City.

1.3
Miscellaneous General Requirements

A.
General: Comply with the following as specified in the General Conditions and Division 1.

1.
Erections and maintenance of protections.

2.
Dust Control.

3.
Repair of Damages.

4.
Cleaning and removal of rubbish and debris.

B.
Notifications Concerning Utilities: All Utility Companies owning conduit, pipes and sewers running to and from City properties to be notified to make arrangements for their removal or capping in accordance with instructions from the City Engineer or the Consultant.

1.
Notify the City when utilities should be turned off or vacated for demolition purposes.

2.
Repair damaged or broken existing utilities subject to the approval of the City Engineer or the Consultant as applicable.

C.
Protection of Site Improvements: As required by approved methods as and as authorized by the City Engineer or the Consultant as follows as applicable:

1.
Protect all existing improvements that are to remain in place.

2.
Remove all protection when work is completed and when authorized by the City Engineer or the Consultant.

D.
Repair of Damage:

1.
Repair any damage to existing improvements that may have been caused by the Contractor’s operations outside the scope of work of this Section, at the Contractor’s expense.

2.
Methods: Repair or replace existing damaged improvements with new materials as necessary for restoration of damaged areas or surfaces to a condition equal to and matching that existing prior to damage occurrence, to the full satisfaction and approval of the City Engineer or the Consultant.

E.
Scheduling of Work Operations: Submit demolition and removal schedule and procedures to the City Engineer or the Consultant within 15 days after date of City-Contractor Agreement.

F.
Non-Interference: Conduct demolition and removal operations in a manner to minimize interference with City operations in adjacent areas.  Maintain protected egress and access at all times during Contracted Work operations.

G.
Control the generation of dust by wetting down materials that are susceptible to the production of particulate matter.  Use an approved dust palliative where appropriate.

1.4
Work Plan

A.
Submit a demolition work plan to the City Engineer in accordance with Section 01340.  The procedures shall provide for safe conduct of the work, careful removal and protection of property which is to remain undisturbed, coordination with other work in progress, and timely disconnection of utility services.

B.
The plan shall include a detailed description of the methods and equipment to be used for each operation, and the sequence of operations.

Part 2
Products 

(Not Applicable)

Part 3 
Execution

3.1
Site Condition

A.
Examine the job site areas and conditions under which work of this Section will be performed.

B.
Correct conditions detrimental to timely and proper completion of Contracted Work as directed by the City Engineer or the Consultant.  Do not proceed with Contracted Work until detrimental conditions have been corrected.

3.2
Demolition

A.
Prior to start of demolition operations, carefully study the Contract Drawings and these Specifications.  In the company of the City Engineer of the Consultant visit job-site as necessary to further verify the extent of the work to be performed under this Contract.

B.
Discovery of Hazardous Substances: Conform to provisions of Section 56 in the General Conditions.

C.
Coordination: Fully coordinate work of this Section with other Contracted Work operations so as not to interfere with City operations on the job site.

3.3
Salvageable Materials

A.
All materials equipment and fixtures that are not indicated to remain on the premises shall become the property of the Contractor and shall be promptly removed from the job site.

B.
The City assumes no responsibility for salvageable items removed from the residences or the premises or vandalized during the bidding period.

3.4
Storage of Salvageable Materials at Site

A.
On-site storage of salvageable materials will not be permitted beyond brief accumulation awaiting pick-up by removal trucks.

B.
Salvageable materials and equipment shall not be stored at the job site but shall be hauled away promptly; delay in removing such materials and equipment from the site will be permitted for a short duration subject to approval of the City Engineer or the Consultant.

3.5
Replacements

A.
In the event of demolition of items not so scheduled to be demolished or removed, promptly replace such items to the approval of the City Engineer or Consultant, at no added cost to the City.

3.6
Clean Up And Disposal

A.
Comply with applicable provisions specified in Section 01710 in Division 1 General Requirements of these Specifications.

3.7
Protection of Trees

A.
Trees within the project site which might be damaged during demolition and which are indicated to be left in place shall be protected by a 6-foot high fence.  The fence shall be securely erected a minimum of 5 feet from the trunk of individual trees or follow the outer perimeter of branches or clumps of trees.

B.
All trees that are to remain that is damaged during the work under this contract shall be replaced in kind or as approved by the City Engineer.

3.8
Burning

The use of burning at the project site for the disposal of refuse and debris will not be permitted.

3.9
Use Of Explosives

Use of explosives will not be permitted.

Section 02110
Site Clearing

Part 1
General

1.1
Summary

A.
Perform all site clearing on the job site noted on or indicated on the Contract Drawings and in these specifications.

B.
Related Sections:

1.
Documents affecting work of this Section include, but are not necessarily limited to, the General Conditions, and Sections in Division 1—General Requirements of these specifications.

2.
Demolition in Section 02050

3.
Earthwork in Section 02210

4.
Landscape

5.
Landscaping in Section 02900

1.2
Quality Assurance

A.
Labor: Use adequate numbers of skilled laborers thoroughly trained in site clearing operations and experienced in the necessary crafts and completely familiar with the specified requirements and methods needed for the proper performance of the work of this section.

B.
Codes and Regulations: Perform all work of this Section in strict accordance with applicable Government Codes and Regulations, especially meeting all safety standards and requirements of CAL/OSHA, County and City of Los Angeles.  Provide additional measures, added materials as may be needed as directed by the City Engineer or the Consultant at no added cost to the City.

C.
Miscellaneous Requirements:

1.
Erection and maintenance of protections

2.
Dust Control

3.
Cleaning and Removal of Rubbish

Part 2
Products

2.1
Materials

A.
Provide materials not specifically described but required for completion of the work as selected by the Contractor subject to the approval of the City Engineer or the Consultant.

Part 3
Execution

3.1
Site Conditions

A. 
Examine the job site and conditions under which work of this Section will be performed.  Correct conditions detrimental to timely and proper site-clearing operations, as directed by the City Engineer or the Consultant.  Do not proceed until such detrimental conditions have been corrected.

3.2
Protection

A.
 Protect Existing Structures and Site Improvements: (Indicated to remain) from damage by approved methods and/or as authorized by the City Engineer.  Removal of all protections shall be when work of this Section is completed or when so authorized by the City Engineer or the Consultant.

B.
Protect Existing Utilities indicated or made known to remain traversing the job site and serving existing adjacent facilities.

C.
Protect Existing Trees and Shrubs indicated to remain by providing temporary surrounding fencing so located a sufficient distance away so that trees and shrubs will not be damaged by site-clearing operations.

D.
Protection of Person and Property (existing structures and site improvements):

1.
Provide barricades, canopies, warning signs at open depressions and holes on adjacent property and public accesses.

2.
Provide operating warning lights during hours from dusk to dawn each day or as otherwise required.

3.
Protect existing remaining structures, utilities, sidewalks, pavements, and other facilities from damage as caused by settlement, undermining, washout or other hazards created by-site clearing operations of this Section.

E.
Use means necessary to prevent dust from becoming a nuisance to the public, to neighbors, and to others performing work on or near the job site.

F.
Maintain access to the job site at all times.

3.3
Site Clearing

A.
Prior to starting job-site clearing operations, carefully study the Contract Drawings and these Specifications.

B.
In the company of the City Engineer or the Consultant, prior to starting site clearing operations, visit the job site and verify the extent of work to be done under this Contract.

C.
Site Clearing Operations

1.
Where indicated on the drawings, or as directed by the Engineer, remove all vegetable growth, including trees and shrubs, on the job site within property lines.

2.
Clean out all roots one inch and larger to a depth of a least two feet below finish grade or existing ground surface or new graded surface whichever is lower or to a depth where settlement will not occur as caused by decomposition of roots.

3.
Treat roots remaining in the soil with a weed killer approved and as directed by the City Engineer or the Consultant.

4.
Remove all rubbish and debris existing and resulting from work operations of this Section as soon as possible, do not allow to pile up.  Do not burn rubbish and debris on the job site.

5.
Where active utility lines need to be capped or plugged, perform such work in accordance with requirements of the Utility Company or agency having jurisdiction and conform to provisions specified hereinbefore.

6.
When working near or below utility lines, inform the utility company and perform work in accordance with their requirements.

3.4
Cleanup

A.
Contractor shall comply with the provisions of Division 1 of these Specifications.

3.5
Storage of Materials at the Job Site

A.
Storage not permitted beyond brief accumulation awaiting pick-up by removal trucks.

B.
Delays in the removal of site-clearing materials from the job site shall be subject to the approval of the City Engineer or the Consultant.

C.
Do not store materials or equipment below utility lines.

Section 02507
Plastic Wheel Bumpers

Part 1
General

1.1
Summary

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

B.
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

A.
Comply with provisions of Submittals Section 01340 of Division 1—General Requirements of these Specifications.

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

Part 2 
Products

2.1
Materials

A.
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.

B.
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

A.
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.

Section 02513
Asphaltic Concrete Paving

Part 1
General 

1.1
Summary

A.
Provide all labor, materials and equipment necessary to install asphaltic concrete paving as indicated on the Contract Drawings and in these Specifications.

**************************************************************

Note: On March 24, 1995 the City Council passed a motion to use 15 percent recycled asphalt concrete on all City projects.  The Contractor shall provide recycled base in accordance with said motion.

**************************************************************

B.
Related Sections:

1. Documents affecting Work of this Section include, but are not necessarily limited to the General Conditions, and Sections in Division 1—General Requirements of these Specifications.

2. Excavating, Backfilling, and Compaction for Paving, Section 02220.

3. Base Course in Section 02230.

4. Portland Cement Concrete Paving in Section 02520.

5. Pavement Marking in Section 02580.

1.2
Quality Assurance

A.
Employees: Use adequate number of skilled Contractor’s employees who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for the proper performance of the work of this Section.

B.
Asphaltic Concrete Producers Qualifications: Use only materials furnished by a bulk asphaltic concrete producer regularly engaged in production of hot-mix, hot laid bituminous concrete.

C.
Materials and Installations: In accordance with the following documents referred to as the Standard Specifications.

1.
Standard Specifications for Public Works Construction, 1991 Edition, and City of Los Angeles Department of Public Works/Standard Plan (Latest Edition) Notice to Contractors—Comprehensive.

2.
City of Los Angeles, Department of Building and Safety, General Specifications, Form B-164 Standard Drawings.”

1.3
Submittals

A.
Comply with provisions of Submittals Section 01340 of Division General Requirements of these specifications.

Product Data:

1.
Mix Design for asphaltic concrete prepared by a materials laboratory under the direction of a California Registered Engineer or a standard mix design proven in actual performance.

2.
The mix design will be subject to approval by the City Engineer and the Consultant.

C.
Certificates: Signed by the materials producer and the asphalt paving subcontractor, stating that materials meet or exceed the specified requirements.

D.
Certificate of Weigh Masters or certified delivery tickets for each truckload of asphaltic material delivered to the jobsite.

1.4
Delivery, Storage, and Handling

A.
Deliver asphaltic concrete to the job site, in canvas covered truck if necessary, to maintain the specified spreading temperatures.

1.5
Environmental Conditions

A.
Apply bituminious primer, paint primer and seal coat only when the ambient temperature is above 50 degrees F and when the temperature has not been below 35 degrees F for 12 hours immediately prior to application.

B.
Do not apply bituminous materials when the base surface is wet or contains an excess of moisture which would prevent uniform distribution and the required penetration.

C.
Construct asphaltic concrete surface course only when the ambient temperature is above 40 degrees F when the underlying base is dry and when it is not raining.
1.6
Protection

A.
Furnish, erect and maintain fences, barrier lights and signs as necessary to adequately protect the public, existing work and work under this Contract as prescribed by the Los Angeles City Department of Building and Safety, Standard Specifications for Public Works Construction, and W.A.T.C.H.

B.
Protect this asphaltic concrete paved area from traffic until the sealer is set and cured and does not pick up under foot or wheeled traffic.

1.7
Alterations, Repairs and Replacement

A.
As required for complete construction of the project; materials and construction to match existing adjacent work in quality and to conform to applicable provisions of these specifications.

Part 2
Products

2.1
Materials

A.
Fifteen percent (15 percent) of the recycled asphalt concrete (RAC) used in this project shall consist of recycled asphalt pavements, as provided in Section 203.7 of the Standard Specifications for Public Works Construction, latest edition.

B.
Aggregates: conform to Standard Specifications, Article 203-6.3 for the gradations specified.  Aggregates shall consist of crushed stone, gravel, sand or other sound durable, mineral materials processed and blended and naturally combined.

C.
Base Course: As specified in Section 02230.

D.
Soil Treatment for Weed Control in Section 02280.

E.
Prime Coat: Standard Specifications, Article 203-2 for Classification SC-250 liquid asphalt.

F.
Paint Binder: Standard Specifications, Article 203-3 for Classification SS1H anionic asphalt emulsion.

G.
Asphalt Concrete Surface Course: Standard Specifications Article 203-6 for hot plate mixed aggregate and asphalt, produced by a commercial asphalt paving plant, except as modified hereinafter:

1.
Asphalt Cement: Standard Specifications Article 203-1, for steam refined paving asphalt, AR8000 Viscosity Grade, mixed with the aggregate at a rate specified in Article 203-6.3

H.
Asphalt Surface Sealer: AAHTO Designation SS-1h emulsion type.

I.
Concrete Materials: Materials, form work and reinforcing shall be furnished in accordance with applicable requirements specified in Section 03300—Cast-In-Place Concrete.

J.
Headers and Stakes: Redwood, Construction Grade, in dimensions shown on the contract Drawings or as required for the use where dimensions are not shown on the Drawings in conformance to Standard Specifications Section 302.5.4.  Headers to be 2- by 6-inch size with 2- by 4-inch stakes.

Part 3
Execution

3.1
Surface Conditions

A.
Examine the areas and conditions under which work of this section will be performed.  Correct conditions detrimental to timely and proper completion of the work.  Do not proceed until detrimental conditions are corrected.

3.2
Final Preparation of Subgrades

A.
After preparation of subgrade as specified in another Section of these specifications, thoroughly scarify and sprinkle the entire area to be paved, and then compact to a smooth, hard, even surface of 95 percent compaction to receive the aggregates in conformance to Section 301 of the Standard Specifications.

B.
Soil Treatment: Apply treatment for weed control to the entire area to be paved with asphalt concrete paving.  Adhere to the manufacturer’s application recommendations.

3.3
Construction of Asphalt Concrete Paving

A.
In accordance with the Standard Specifications for Public Works Construction, latest edition.

1.
Laying: In accordance with Section 302-5 of Standard Specifications.

2.
Tack Coat: Apply to surfaces of concrete improvements abutting new work at least 24 hours prior to laying of new work.

3.
Apply suitable binder continuously on concrete surfaces to which asphalt concrete is placed, abutted or joined to provide tight bond at joints, which shall be neat, straight-line and close.

4.
Pavement Edging: Place headers and stakes at all edges of the asphalt paving abutting other asphalt and/or concrete surfaces.

5.
Grade paving evenly without low spots, hollows or irregularities and to provide proper drainage to new concrete catch basins.

B.
Thickness and Courses:

1.
Thickness shall be as indicated on the Contract Drawings.

C.
Flood Tests: After completion of the paving and prior to acceptance of the work, a water flood test shall be made in the presence of the City Engineer.
 

1.
The flooding shall be done by water tank truck, or the water distribution system constructed under the Contract; provided such system is operational and the City Engineer approves of its use.

2.
All depressions where the water ponds to a depth of more than 1/8-inch shall be filled or the slope shall be corrected to provide proper drainage to catch basins.  Filling shall be done with hot asphaltic materials only.

D.
The edges of the fill shall be feathered and smoothed so that the joint between the fill and the original surfacing is practically undetectable.

3.4
Asphalt Paving Seal Coat

A.
Apply seal coat on asphalt paving.  Prepare the surfaces, mix the seal coat material, and apply in accordance with the manufacturer’s recommendations as approved by the City Engineer or the Consultant.

B.
Apply one coat of the specified sealer.

C.
Achieve a finished surface seal which, when dry and thoroughly set, is smooth, tough, resilient, of uniform black color, and free from coarse textured areas, lap marks, ridges, and other surfaces.

Section 10160
Solid Plastic Partitions

Part 1
General

1.1
Summary

A.
Provide and install solid plastic partitions and urinal screens in toilet rooms and shower stalls where indicated on the Contract Drawings and as specified herein as needed for complete and proper installation.

B.
Related Section:

1.
Documents affecting work of this Section include, but are not necessarily limited to, the General Conditions, and Sections in Division 1—General Requirements of these specifications.

2.
Lath and Plaster in Section 09200.

3.
Ceramic Tile in Section 09330.

4.
Toilet Room Accessories in Section 10800.

C.
Toilet compartments shall be floor anchored, overhead braced.

D.
Screens shall be wall hung.

E.
Toilet accessories, such as toilet paper holders, and grab bars are specified elsewhere in Division 10.

1.2
Submittals

A.
Product Data: Submit manufacturer’s detailed technical data for materials, fabrication, and installation, including catalog cuts of anchors, hardware, fastenings, and accessories.

B.
Shop Drawings: Submit shop drawings for fabrication and erection of toilet partition assemblies not fully described by product drawings, templates, and instructions for installation of anchorage devices built into other work.

C.
Samples: Submit full range of color samples for each type of unit required.  Submit 6" square samples of each color and finish on same selections have been made.

1.3
Quality Assurance

A.
Field Measurements: Take field measurements prior to preparation of shop drawings and fabrication where possible, to ensure proper fitting of work.  However, allow for adjustments within specified tolerances wherever taking of field measurements before fabrication might delay work.

B.
Coordination: Furnish inserts and anchorages, which must be built into other work for installation of toilet partitions and related work; coordinate delivery with other work to avoid delay.

Part 2
Products

2.1
Materials

A.
Manufacturer: Subject to compliance with specified requirements, provide products as manufactured by Santana Products Co., or approved equal.

1.
Recycled plastic materials content, whether provided by manufacturer or approved equal, shall be between 50 percent and 90 percent in solid plastic partitions.

B.
Provide materials that have been selected for surface flatness and smoothness.  Exposed surfaces that exhibit pitting, seam marks, roller marks, stains, discolorations, telegraphing of core material, or other irregularities on finished units are not acceptable.

C.
Solid Plastic: High density, solid polyethylene with homogenous color throughout.  Provide material not less than 1" thick, seamless construction with edges eased.

1.
Color shall be as selected by the Architect.

2.
Colors shall extend throughout the panel thickness.  Exposed finish surfaces shall be smooth, waterproof, non-absorbent, and resistant to staining and marking with pens, pencils, or other writing devices.  Solid plastic partitions shall not show any sign of deterioration when immersed in the following chemicals and maintained at a temperature of 80 degrees F for 30 days:
Acetic Acid (80 percent)
Hydrochloric Acid (40 percent)

Acetone
Hydrogen Peroxide (30 percent)

Ammonia (liquid)
Isopropyl Alcohol

Bleach (12 percent)
Lime Sulfur

Borax
Nicotine

Caustic soda
Soaps

Chlorine Water
Sodium Bicarbonate

Citric Acid
Trisodium Phosphate

Copper Chloride
Urea; Urine

D.
Concealed Anchorage Reinforcement: Minimum 12-gage galvanized steel sheet.

E.
Concealed Tapping Reinforcement: Minimum 14-gage galvanized steel

F.
Pilaster Shoes: ASTM A 167, Type 302/304 stainless steel, not less than 3" high, 20 gage, finished to match hardware.

G.
Stirrup Brackets: Manufacturer’s standard design for attaching panels to walls and pilasters, either chromium-plated non-ferrous cast allow (“Zamac”) or anodized aluminum.

H.
Hardware and Accessories: Manufacturer’s standard design, heavy-duty operating hardware and accessories of chromium-plated non-ferrous cast alloy (“Zamac”).

I.
Overhead-Bracing: Continuous extruded aluminum, anti-grip profile, with clear anodized finish.

J.
Anchorages and Fasteners: Manufacturer’s standard exposed fasteners of stainless steel, chromium-plated steel, or brass finished to match hardware, with theft-resistant type head and nuts.  For concealed anchors, use hot-dip galvanized, cadmium-plated, or other rust-resistant protective-coated steel.

2.2
Fabrication

A.
Stirrup Brackets: Manufacturer’s standard design for attaching panels to walls and pilasters fabricated for partition system, unless otherwise indicated.  Furnish units with cutouts, drilled hotels, and internal reinforcement to receive partition-mounted hardware, accessories, and grab bars, as indicated.

B.
Door Dimensions: Unless otherwise indicated, furnish 24" wide in-swinging doors for ordinary toilet stalls and 36" wide (clear opening) out-swinging doors at stalls equipped for use by handicapped.

C.
Hardware: Furnish hardware for each compartment in partition system, as follows:

1.
Hinges: Cutout inset type, adjustable to hold door open at any angle up to 90 degrees.  Provide gravity type, spring-action cam type, or concealed torsion rod type, to suite manufacturer’s standards.

2.
Latch and Keeper: Manufacturer’s standard surface mounted latch unit, designed for emergency access, with combination rubber-faced door strike and keeper.

3.
Coat Hook: Manufacturer’s standard unit, combination hook and rubber-tipped bumper, sized to prevent door hitting mounted accessories.

4.
Door Pull: Manufacturer’s standard unit for out-swing doors.

Part 3
Execution

3.1
Installation

A.
Comply with the manufacturer’s recommended procedures and installation sequence.  Install partitions rigid, straight, plumb, and level.

B.
Provide clearances of not more than 1/2" between pilasters and panels, and not more than 1" between pilasters and panels, and not more than 1" between panels and walls.  Secure panels to walls with not less than two stirrup brackets attached near top and bottom of panel.  Locate wall brackets so that hoes for wall anchorages occur in masonry or tile joints.  Secure panels to pilasters with not less than two stirrup brackets located to align with stirrup brackets at wall.  Secure panels in position with manufacturer’s recommended anchoring devices.

C.
Overhead-Braced Partitions: Secure pilasters to floor, and level, plumb, and tighten installation with devices furnished.  Secure overhead-brace to each pilaster with not less than two fasteners.  Hang doors and adjust so that tops of doors are parallel with overhead-brace when doors are in closed position.

D.
Screens: Fasten screens with concealed anchoring devices, as recommended by manufacturer to suit supporting structure.  Set units to provide support and to resist lateral impact.

3.2
Adjust and Clean

A.
Hardware Adjustment: Adjust and lubricate hardware for proper operation.  Set hinges on in-swinging doors to hold open approximately 30 degrees from closed position when unlatched.  Set hinges on out-swinging doors (and entrance swing doors) to return to fully closed position.

B.
Clean exposed surfaces of partition systems using materials and methods recommended by manufacturer, and provide protection as necessary to prevent damage during remainder of construction period.

Section 07116
Reinforced Membrane Waterproofing (215 mil)

Part 1
General

1.1
Summary

A.
Furnish and install reinforced membrane waterproofing, 215 mils thick, as indicated on the drawings and specified.  The work includes pedestals and pavers specified in Section 02515.

1.2
System Description

A.
Furnish and install a completed waterproofing assembly including surface conditioner, a monolithic, rubberized asphalt membrane, protection course, flashing, extruded polystyrene insulation (if required), drainage course (if required) and pavers (where required).  To ensure total system compatibility, all products must be purchased from a single-source manufacturer.

1.3
Submittals

A.
Certification from an approved independent testing laboratory experienced in testing this type material, that the material meets the ASTM standards for rubberized asphalt membranes.

B.
Certification showing full time quality control of production facilities and that each batch of material is tested to insure conformance with the manufacturer’s published physical properties.

C.
Certification showing that all waterproofing components are being supplied by a single-source manufacturer.

1.4
Quality Assurance

A.
The Waterproofing Contractor must be approved by the membrane manufacturer and show evidence that they have had experience with rubberized asphalt systems for a minimum of five years.

The rubberized asphalt membrane product shall contain an inert clay filler to enable the product to be resistant to acids (fertilizers, building washes and acid rain).

C.
Membrane Manufacturer shall have available an in-house technical staff to assist the contractor, when necessary, in application of the products and final inspection of the assembly.

D.
Membrane Manufacturer must have a minimum of 10 continuous years in the manufacture of the rubberized asphalt membrane for use as a waterproof membrane.

E.
PreConstruction Conferences.  The manufacturer will meet with the necessary parties at the job site to review and discuss project conditions as it relates to the integrity of the waterproofing.

1.5
Delivery, Storage and Handling

A.
Deliver materials in original unopened containers of packaging clearly labeled with manufacturer’s name, brand name, instruction for use, and all identifying numbers.

B.
Materials shall be stored in a neat, safe manner, not to exceed the allowable structural capacity of the storage area.

C.
Store materials in a clean, dry area protected from water and direct sunlight.

D.
Over its service life, do not expose membrane or accessories to a constant temperature in excess of 1800 degrees F (820 degrees C). (i.e., hot pipes and vents or direct steam venting).

E.
Adhesives contain petroleum distillates and are extremely flammable.  Do not breathe vapors or use near an open fire.  Do not use in confined areas without adequate ventilation.  Consult container or packaging labels and Material Safety Data Sheets (MSDS) for specific safety information.

F.
Do not allow waste products (petroleum, grease, oil, solvents, vegetable or mineral oil, animal fat, etc.) to come in contact with the waterproofing membrane.  Any exposure to foreign materials or chemical discharges must be presented to membrane manufacturer for evaluation to determine any impact on the waterproofing membrane assembly performance.

G.
Contractor shall assure adequate protection during installation of the waterproofing assembly.

1.6
Project Conditions

A.
Application of the membrane shall not commence or proceed during inclement weather.  All surfaces to receive the membrane shall be free of water and dew.

B.
Application of membrane shall not commence or proceed when the ambient temperature is below 0 degrees F (-17.7 degrees C).

C.
Preparation and application of membrane must be conducted in well ventilated areas.

D.
Over its service life, do not expose membrane or accessories to a constant temperature in excess of 180 degrees F (82 degrees C).  (i.e., hot pipes and vents or direct steam venting).

E.
Adhesives contain petroleum distillates and are extremely flammable.  Do not breathe vapors or use near an open fire.  Do not use confined areas without adequate ventilation.  Consult container or packaging labels and Material Safety Data Sheets (MSDS) for specific safety information.

F.
Do not allow waste products (petroleum, grease, oil, solvents, vegetable or mineral oil, animal fat, etc.) to come in contact with the waterproofing membrane.  Any exposure to foreign materials or chemical discharges must be presented to membrane manufactured for evaluation to determine any impact on the waterproofing membrane assembly.

G.
Contractor shall assure adequate protection during installation of the waterproofing assembly.

1.7
Warranty

A.
Warranty shall be in accordance with the General Conditions of the Contract.

1.
Warranty Duration: Two years

Part 2 
Products

2.1
Materials

A.
Subject to compliance with specified requirements, reinforced membrane waterproofing shall be as manufactured by American Hydrotech, Inc., MM6125EV, or an “Or Equal” product by one of the following manufacturers:

1.
The Barrett Company

2.
Tremco, Inc.

B.
The rubberized asphalt membrane shall contain not less than 25 percent recycled content.

C. Membrane shall be a hot, fluid applied, rubberized asphalt membrane meeting the following physical properties:

	Property
	Test Method
	Requirement/Results

	Flash Point
	ASTM  D-92
	500(F

	Water Vapor Permeability
	ASTM  E-96
Procedure E
	1.7 NG/PA (s) M2
max. (0.027 perm)

	Penetration
	ASTM  D-1191
	77(F

	Flow
	ASTM  D-1191
	140(F

	Softening Point (82(C)
	ASTM  D-36
	180(F

	Elongation
	ASTM  D-1191
	1000% min.

	Resiliency
	ASTM  D-3407
	40% min.

	Bond to Concrete 
(0(F, -18(C)
	ASTM  D-3408
	Pass

	Acid Resistance Procedure 7.1 (N-8)
	ASTM  D-896-84
Sulfuric Acid
	Pass, Nitric Acid

	Solid Content
	
	100%, no solvents

	Shelf Life
	
	10 years (sealed)

	Specific Gravity
	
	1.23 p. .02


D.
Surface Conditioner

1.
A surface conditioner for concrete surfaces.

E.
Flashing/Reinforcing

1. 
60 mil (1.5 mm) thick, uncured neoprene flashing/reinforcing sheet.

2.
Spunbonded polyester fabric reinforcing sheet.

F.
Adhesives/Sealant

1.
Contact adhesive to bond flashing together.

2.
Contact adhesive to bond flashing to an approved substrate.

3.
Sealant to seal flashing seam edge.

G.
A fiberglass reinforced rubberized asphalt sheet.

H.
Prefabricated Drainage Course (if required).

1. A composite drainage system consisting of a three-dimensional, crush-proof, drainage core and non-woven needle punched filter fabric meeting the following physical properties.

	Property
	Test Method
	Values

	Core:
	
	

	Comprehensive Strength
	ASTM D-1621
	30,000 psf (14.66 kg/cm2)

	Thickness
	ASTM D-1777
	.22 in (.56 cm)

	Flow 
Q at 3600 psf and hydraulic gradient of 1 302 - 5.5. gpm/ft/width (68.30 1pmin/m width) 1000 - 7 gpm/ft/width (86.93 1 pmin/m width)
	ASTM D-4716
	300 - 7 gpm/ft/width 

(86.93 1pmin/m width)

	Fabric:
	
	

	Flow 
	ASTM D-4491
	205 gpm/ft2 
(8349.62 1pmin/m2)

	UV Resistance
	ASTM D-4355
	Fully stabilized

	Apparent Opening Size
	CW-02215
	70-100

	Grab Tensile
	ASTM D-4632
	90 lb (40.82 kg)


I.
Insulation: An extruded polystyrene rigid board insulation meeting the following physical properties.

1.
Insulation shall be Styrofoam, or equal, and meet ASTM C-578, Type VI or VII.

2.
Minimum compressive strength, ASTM D-1621, 40 or 60 psi (276 or 414 kpa) (variance by type of product).

3.
Maximum water absorption by volume per ASTM C-272, 0.1 percent.

4.
Water vapor permeance for 1" product per ASTM E-96, 1.0 perm (max.) (63 ng/pa/s/m2).

5.
Insulation shall have an R value of 5.0 F ft 2 h/Btu/in (0.88) k m2/w) of thickness when tested at 750 F (23.90C) mean temperature in accordance with ASTM C-518).

J.
Filter Fabric Sheet: Water permeable polymeric fabric.

K.
Supportive Pedestals: As specified in Section 02515.

L.
Paver Materials: As specified in Section 02515.

Part 3
Execution

3.1
Inspection

A.
The waterproofing contractor shall examine all surfaces to receive the waterproofing assembly to verify it is acceptable and proper for the application of the membrane.

B.
The waterproofing contractor shall not proceed with the installation of the waterproofing membrane assembly until all deck defects have been corrected.

3.2
Preparation

A.
All surfaces must be dry, smooth, free of depressions, voids, protrusions, clean and free of unapproved curing compounds, form release agents and other surface contaminants.

1.
Cast-in-place concrete/composite deck

a.
Poured-in-place concrete must be monolithic, smooth, free of voids, spalled areas, laitance, honeycombs, and sharp protrusions.

B.
Substrate cleaning

1.
Thoroughly sweep the substrate that is to receive the waterproofing membrane.

2.
Substrate must also be blown clean using an air compressor to remove any remaining loose debris.

3.
Final check to determine if concrete has been properly cleaned is to apply a test patch to the surface and check its adhesion.

3.3
Installation

A.
Surface conditioner application (to concrete)

1.
Apply the surface conditioner to the concrete using a hand held sprayer evenly at a rate of 300 to 600 Sf/gallon (7.4 - 14.7 m2/L) depending on surface texture.  Surface conditioner should “tan” the surface, not blacken it.

2.
Allow sufficient time for the surface conditioner to thoroughly dry prior to the membrane application.

B.
Membrane preparation

1.
The membrane shall be heated in double jacketed, oil bath melter with mechanical agitation, specifically designed for the preparation of a rubberized asphalt membrane.

2.
Heat membrane until membrane can be drawn-free flowing at a temperature range between 3500 F (1760C) and 4250F (2180 C). 

C.
Detailing /Flashing

1.
All detailing and flashing shall be done in accordance with the manufacturer’s standard guideline details.

2.
All detailing and flashing shall be completed before installing the membrane over the field of the substrate.

D.
Membrane Application

1.
Apply the rubberized asphalt membrane at a rate to provide a continuous, monolithic coating of 90 mil minimum (approx. 2.3 mm), into which is fully embedded a layer of the spunbonded polyester fabric reinforcing sheet, followed by another continuous monolithic coat of membrane at a minimum thickness of 125 mil (approx. 3.2 mm).  Total membrane thickness is to be 215 mils (approx. 5.5 mm).

2.
Overlap fabric reinforcing sheet one to two inches (25.4 mm - 50.8 mm) with membrane between sheets.

3.4
Separation/ Protection Layer Installation

A.
Separation/Protection layer shall be installed as follows:

1.
Embed the separator sheet into the membrane while it is still hot to insure a good bond.

2.
Overlap adjoining sheet edges (dry) a minimum of two to three inches (50.8 mm - 76.2 mm) to insure complete coverage.

3.
The separator sheet must be covered by insulation, fabric and ballast as soon as possible, within 30 days of membrane installation.

3.5
Water Test

A.
It is strongly recommended that the deck area or portions thereof be water tested by ponding water a minimum depth of 2" (950.8 mm) for a period of 48 hours to check the integrity of the membrane installation.

B.
Verify that the structure can support the deadload weight of a watertest before testing.

C.
If leaks should occur, the water must be drained completely and the membrane installation repaired to the satisfaction of the City Engineer.

3.6
Drainage Course/Insulation/Filter Fabric Sheet/Paver Placement

A. General

1.
Contractor shall examine the deck area to be covered with subsequent topping materials in order to insure that all deck areas have received the membrane, the membrane is free of damage, it is properly protected, and all flashing has been properly installed, before placing the insulation.

2.
It is recommended that the drainage course (if required), insulation (if required), and other subsequent topping materials be installed as each section is completed.

B.
Prefabricated Drainage Placement

1.
Install drainage course on horizontal and vertical surfaces in accordance with the manufacturer’s recommendations.

2.
Layout and position drainage course and allow to lay flat.  Cut and fit drainage course to perimeter and penetrations.

3.
Bond all geotextile overlap edges to adjacent drainage course geotextile with an acceptable adhesive to insure geotextile integrity.

4.
Place subsequent topping materials as soon as possible.

C.
Insulation Placement

1. Loose lay in a staggered manner and tightly butt together all insulation boards.  The maximum acceptable opening between insulation boards is 3/8" (9.5 mm).  Insulation must be installed within 3/4" (19 mm) of all projections and penetrations.

2. When multilayer insulation applications are involved the bottom layer of insulation must be the thickest layer and must be a minimum of two inch thick (50.8 mm).  All layers shall be installed unadhered to each other and all joint in relation to underlying layers staggered.

D.
Architectural Finish Paver Placement: Install architectural finish pavers on Terra-Tabs or Terr-Adjust as manufactured by American Hydrotech, Inc., Chicago, Illinois, or City approved equal pedestals in accordance with manufacturer’s recommendations and architectural layout.

3.7
Job Completion

A.
Contractor and a representative of the membrane manufacturer shall inspect the waterproofing assembly and notify the contractor of any defects.  All defects must be corrected and documented in writing.

B.
Clean up all debris and equipment.

Appendix F : Sample Recycled-Content Product Specification

GreenSpec1
Section 09250
Gypsum Board

Part 1
General

1.01
Environmental Considerations

A.
Qualities:

1.
Abundant resource (conserve limited resources)

2.
Recycled paper backing (conserve resources)

3.
Inert non-toxic material (minimum pollution)

B.
Problems:

1.
Mining of materials (contribute to dust, soil erosion, destruction of habitats)

2.
High embodied energy (approximately 2,600 Btus per sq ft)

3.
Difficult to recycle (contribute landfill)

C.
Recommendations:

1.
Minimize waste (conserve resources).

2.
Utilize recycled content materials (conserve resources).

3.
Avoid pre-mixed joint compounds containing additives (indoor air quality and pollution problems).

4.
Select products that minimize framing (conserve resources).

1.02
Quality Assurance

A.
Industry Standards: Work shall comply with the applicable requirements of Gypsum Association (GA) publication GA-216, “Recommended Specifications for the Application and Finishing of Gypsum Board.”

Part 2
Products

2.01
Gypsum Board

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

1.
Regular Gypsum Board: ASTM C36

2.
Fire-Rated Board: ASTM C36, Type X

3.
Gypsum Sheathing: ASTM C79, Type X, 5/8 inch thick

4.
Ceiling Board: 1/2” controlled density gypsum board can span 24”

5.
Water-Resistant Gypsum Board: ASTM C630. May be difficult to recycle.

6.
Fire-Rated Water-Resistant Gypsum Board: ASTM C630, complying with requirements of ASTM C36, Type X.  May be difficult to recycle.

7.
Glass Fiber Reinforced Gypsum Board:  Difficult to recycle.

2.02
Fiber Gypsum Board

A.
Fiber gypsum wall board panels: Recycled newspaper and gypsum over recycled newspaper, gypsum and perlite core. High moisture tolerance. Heavier and more durable than regular gypsum board with a dense, hard surface.  1/2 inch can span 24 inches.  Has to be cut or scored on both sides.

1.
Thickness: 1/2 inch and 5/8 inch

2.
Fire resistance: 1/2-inch and 5/8-inch panels equivalent to Type X, ASTM E119 and CAN/ULC-S101. Class 1 flame spread, smoke development, and fuel contribution, ASTM E84 and CAN/ULC-S102.

3.
Moisture tolerance: After wetting, regains original strength upon drying.

2.03
Related Materials

A.
Adhesives: Certified in accordance with ASTM C557 and complying with required VOC regulations. Not recommended, contributes to pollution and indoor air quality problems, and makes recycling unfeasible.

B.
Fasteners: Drywall screws

C.
Joint-Treatment Materials: Lime compound. All purpose joint and texturing compound containing inert fillers and natural binder. Most of the pre-mixed compounds contain antifreeze, vinyl adhesives, preservatives, biocides, and other slow releasing compounds. Avoid if feasible.

D.
Acoustical Sealant and Joint Tapes:

Part 3
Execution

3.01
Materials Handling

A.
Protect gypsum products from moisture and contaminants, including solvents and kerosene heaters.

3.02
Application of Gypsum Board

A.
Comply with ASTM C840 and GA-216, except where exceeded by other requirements.

1.
Layout panels to minimize waste; reuse cutoffs whenever feasible.

2.
Provide panel sizes to minimum waste.

3.03
Application of Fiber Gypsum Board

A.
Comply with ASTM C840 and GA-216, except where exceeded by other requirements.

1.
Layout panels to minimize waste; reuse cutoffs whenever feasible.

2.
Provide panel sizes to minimum waste.

3.
Half-inch ceiling board and 5/8-inch fiber gypsum board may be installed over framing at 24 inches on center.

3.04
Taping and Finishing

A.
Apply compounds in accordance with manufacturer’s directions.

B.
Finishes: In accordance with GA and industry association recommended specification, “Level of Gypsum Board Finish.”

C.
Tool joints as smoothly as possible to minimize sanding and dust.

D.
Protect workers, inhabitants, and HVAC systems from gypsum dust.

3.05
Waste Management

A.
Separate clean waste gypsum products from contaminants for recycling in accordance with Waste Management Plan. Do not include wood, plastic, metal, a asphalt impregnated gypsum board or any gypsum board coated with glass fiber, vinyl, decorative paper, paint or other finish. Place in designated area and protect from moisture and contamination.

B.
Clean waste gypsum products are to be recycled by:

1.
Hauling to gypsum board manufacturer in lieu of landfill.

2.
Hauling to alternative use manufacturer in lieu of landfill.

3.
Placing small scrap in wall cavities. Adds thermal mass and sound insulation. Check added weight and mass with structural engineer.

4.
Pulverize and apply on site as soil amendment in accordance with landscape specifications. Do not use products containing glass fiber. Protect granular material from moisture.

5.
Separate metal waste in accordance with the Waste Management Plan and place in designated areas for recycling or reuse.


1 WasteSpec: Model Specifications for Construction Waste Reduction, Reuse, and Recycling, Triangle J Council of Governments.


1 Copyright© 1999 by BuildingGreen, Inc. and Siegel & Strain Architects. All rights reserved; reprinted with permission. For more information, contact Environmental Building News, 122 Birge St., Ste. 30, Brattleboro, VT  05301.  E-mail: ebn@buildinggreen.com.  Web site: www.buildinggreen.com.





125

