Chapter 7
Green Building Case Studies

Building with the environment in mind is still a relatively new goal for many companies.  It is also a new focus for builders without prior experience in developing projects with green issues as part of their blueprints.  That means green building still has its pioneers, and those who have broken ground with this new slant on construction are the best resource for those who wish to follow suit.

Case studies are not only a practical “how to,” but they also allow architects, specifiers, builders, contractors, developers, and owners to envision completed green projects, enabling them to get a broader view of how this focus contributes to a finished product.  Following are a number of case studies that demonstrate energy conservation, material reuse, and use of specific recycled-content building products.  They were chosen to represent a broad range of green building applications and, hopefully, to inspire readers on where they may take green building in their own projects—and in the future.

Environmental Showcase Home Greens the Desert and Saves “Green” with a $30/Month Energy Bill

Project:
Environmental Showcase Home

Contact:
Arizona Public Service (APS), 



Phoenix, Arizona

Location:
60th Street and Greenway Road 



in Northeast Phoenix

Demonstration

Energy efficiency, water conservation and sustainable design. 

Project Description

The Arizona Public Service (APS) is a utility concerned about future levels of energy consumption, water use, and waste in its service area.  The Environmental Showcase Home (ESH) was born from this concern and completed in February 1995.  The 2,640 square-foot home features four bedrooms, three baths, a triple garage with electric vehicle charging station, a swimming pool, and four outdoor living areas.  Its average energy bill is about $30 per month using the home's 2.7-kilowatt photovoltaic system.

The ESH was intended as a supermarket of ideas and new building practices, not as a model home.  It contains over 150 technologies, strategies, concepts and materials, many of which are redundant.  For example, the ESH has three different water heating systems.  This approach increases the potential to demonstrate the wide range of choices available today. The home features mostly off-the-shelf technology and housing concepts that are appropriate for the desert climate.  In a rapidly growing and competitive housing market, which is often too price-sensitive to incorporate a lot of environmental features, there is evidence that the ESH has had some positive influence on local builders.  Nearly every local builder has toured the home and several developers are incorporating some of the ESH's building concepts and technologies in newer developments.  The home would cost an estimated $170,000 in the current housing market.  However, cost comparisons to similar conventional homes are not possible because cost and quality vary widely.
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The light and airy interior of the Environmental Showcase Home in Phoenix, Arizona.
Energy and Water Saving Strategies

Active Energy Systems Feature Three Heat Pumps and Cool Appliances 

The ESH demonstrates three different heat pump applications for heating, cooling, and water heating.  A stand-alone heat pump used in the home—the most efficient water heater ever made—can reduce water-heating costs by up to 60 percent. Another high-efficiency, low-maintenance heat pump for space heating and cooling uses a single-speed compressor with a variable speed fan to reduce noise levels. Finally, a triple-function heat pump combines space heating, cooling, and water heating.  This system is capable of using warm interior air during the hot summer months to heat water, providing low-cost hot water during the air conditioning season (usually April–September).

The ESH also features multiple zone control (four zones) using a single heat pump.  Home appliances are designed to minimize radiant heat.  For instance, the kitchen cooktop uses a high frequency, electronically controlled induction coil under smooth glass to create a safe electromagnetic field for heating iron cookware.  Since the cooktop itself never gets hot, the appliance does not warm up the kitchen.

The ESH uses 50 percent of the energy needed to light a typical home with standard lighting technologies.  Daylighting from the clerestory windows reduces the need for artificial light and a low-heat-gain skylight (Sola-tube) helps reduce the need for electrical lighting in the entryway.  Conventional incandescent lights are virtually eliminated and fluorescent, compact fluorescent, and halogen light fixtures are strategically placed to light critical areas—not the entire room.  The energy-efficient features of this home would prevent 540,000 pounds of air pollution over 30 years. The ESH uses forty-two 44- by 20-inch, roof-mounted photovoltaic modules to produce a total of 2.7 kW of electricity—about half the electrical energy requirements of the home.

Passive Solar Systems and Varied Shading Balance Natural Lighting 

The ESH is oriented on an east-west axis to minimize heat gain where sun exposure is heaviest. Each window in the ESH is designed for its specific placement.  Clerestory windows on the north side collect the less harsh sunlight from the exposure, which provides natural light to the interior below.  Fabric shade screens flanking each of these windows reflect light into the home for a more diffused, aesthetically pleasing result.  Windows on the east, west, and south sides are shaded to protect from harsh sunlight.  South-facing windows in the bedrooms are recessed and shaded by landscaping or overhangs.  Large south-facing patio doors allow for a sweeping view of the pool area from the great room.  Because of their size, the patio doors are shaded in a number of ways, including a trellis and a fabric awning system that automatically extends or retracts according to the requirement for more or less sunlight.  All exterior windows are one-inch thick, high-performance glass systems, with an overall R-4 insulation rating. The high-performance glass system consists of clear or tinted outer panes (depending on the exposure) and a clear inner pane with a low-emissivity coating to reflect heat.
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The eight-inch, recycled-content masonry wall unit (Integra Block) used for most of the exterior walls of the ESH was selected for the special design that minimizes "thermal bridging" and which also permits more cavity space for insulation compared to conventional cement block.  The block walls are injected with foam insulation to provide an excellent thermal envelope that rates an R factor of 24 (Superlite Block Company, Phoenix).

Appliances Conserve 70 Percent of Energy and 16,000 Gallons of Water

The appliances selected for the ESH are all energy-efficient (and in some cases water-efficient) compared to standard equipment.  For instance, the Amana DU7500 dishwasher saves 70 percent of the energy of standard dishwashers and uses only eight gallons of water per load, conserving 1,000 gallons of water per year over standard models.  The Westinghouse LT 350R clothes washer is 33 percent more energy-efficient than standard top-loading models because the horizontal axis design uses less water; and, therefore, requires less energy to heat.  This appliance could save a family of four up to 15,000 gallons of water per year compared to standard models. When all of the ESH's energy-efficient appliances are used exclusively, 770 kWh are saved over standard, inefficient appliances.

Gray Water/Rain Water System Recycles Water 

ESH features a gray water system to capture the portion of the home's waste water (about 65 percent) which does not contain organic matter.  The gray water is collected in an underground storage tank and pumped to an aboveground tank, where it is then used as landscape irrigation water.  Over a 30-year period, a family living in the ESH would use 2.3 million gallons less water than a family living in a conventional home.

In addition, the ESH demonstrates a rainwater harvesting system.  The system captures rainwater at each corner of the house, feeds it along two gutters leading to four grated cement slabs.  The rainwater then flows into a recycled plastic underground storage tank that is also used to hold the graywater. 

Plumbing and Landscape Features Use 
Less than Half the Water of Other Homes 

Indoor water systems in the ESH feature low-flow showerheads, bathroom fixtures, and low-water-use toilets.  For instance, the master suite bathroom showerhead (made by Resources Conservation, Inc. of Connecticut) uses only 2.25 gallons per minute compared to 3 gallons per minute used by a standard showerhead.  The Rialto Pressure Lite toilet by Kohler also used in the master suite bathroom uses 1.6 gallons or less per flush compared to 3.5 gallons per flush for a standard toilet. 

Xeriscape landscaping used at the ESH will conserve about 33 percent of the water consumption used in typical turf landscaping.  Even without using the gray water for irrigation, the ESH saves 52 percent of indoor and outdoor water use of a typical residence in the area.

Examples of Recycled-Content 
Building Products

· Carpet: The Enviro-Tech carpet in the ESH is 100 percent postconsumer plastic from old soda bottles (Image Industries, Inc., Armuchee, GA). The ESH uses a combination of smooth-surface floors made from integrally colored concrete and carpeting.  The carpet uses no adhesives and a carpet pad made from jute fiber with a non-toxic binder.

· Ceramic Bath and Shower Tile: Bath tiles used are made from 70 percent-recycled glass, primarily from automobile windshields.  It should be noted, however, that the selection of recycled bath tiles might not be an entirely environmentally efficient choice when embodied energy is considered.  The production of glass and ceramic tiles is a relatively energy-intensive process (Stoneware Tile Company, Richmond, IN).

· Concrete Floor Slab, Sidewalks, Curbs, and Gutters: Fly ash replaces about 25 percent of the concrete used in the ESH.  The fly ash is a by-product of APS's coal-fired power plants. Replacing cement with fly ash conserves energy (Portland cement is among the most energy-intensive of building materials) and strengthens the concrete.  While there are heavy metals in fly ash, the cement binds these hazardous materials and prevents them from leaching  (Phoe​nix Cement Company, Phoenix, AZ).

· Countertops: The guest bath countertops are Poly-Mar HD, a durable solid polymer panel made from 50 percent recycled-content plastic, 20 percent postconsumer and 30 percent postindustrial (Santana Products, Scranton, PA).

· Drywall Support: The nailer(a recycled plastic clip (25 percent postconsumer and 75 percent postindustrial) that supports drywall at the interior corners—is used wherever drywall finish is applied in the ESH.  The plastic clip replaces wood backing for drywall (The Millennium Group, McHenry, IL).

· Exterior Siding: Trex composite lumber was used as siding on the exterior frame made of concrete block.  Trex is 50 percent postindustrial wood fiber and 50 percent postconsumer plastic.  Trex is resistant to rot and mold (Mobile Chemical Company, Norwalk, CT).

· Frame Wall and House Roof Insulation: Cellulose insulation for exterior walls and the roof of ESH is Nature Guard, made from 85 percent postconsumer newsprint (Louisiana Pacific Corp., Portland, OR).

· Insulation Board: Amofoam RCY insulation board, made from 25 percent postconsumer plastic and 25 percent postindustrial plastic, was used in the perimeter slab to minimize heat gain from the soil near the edge of the home, because of temperature differences between the slab and the soil. 
(Amoco Foam Products, Atlanta, GA).

· Interior Accents: Prefinished interior accent paneling in the office work areas are made from 100 percent postconsumer newsprint panels covered with natural jute fabric.  (Homasote, W. Trenton, NJ).

· Kitchen Floor Tile: The Armstone Confetti kitchen tiles are made from 90 percent postindustrial marble chips from Tennessee  (PermaGrain Products, Inc., Newton Square, PA).

· Patio Door: The Norwood Series 3050 patio door used in the ESH is made from recycled aluminum.  Since the production of aluminum from bauxite is very energy-intensive, a primary environmental benefit from the recycling of aluminum is energy conservation (Fleetwood Aluminum Products, Inc., Corona, CA). 

· Standing Seam Shingles: The steel roof contains 60 percent postconsumer recycled content. Independent assessments by Scientific Certification Systems of California, which compared two roofing systems specified by APS, indicated that the steel roof of the ESH uses 56 percent less wood and 83 percent less ores and minerals than an alternative cement tile roof system.  Since the material is very light weight (half as much as an asphalt shingle and only 15 percent of the weight of clay or cement tile), there is a savings in the materials needed for structural support of the ESH (ATAS Aluminum Corporation, San Diego, CA).

· Steel Studs: Steel studs used in the interior walls of the ESH are 60 percent recycled-content material.  The use of steel studs helps conserve old growth forests.  Steel studs also produce straighter walls, (there is less warping and twisting compared to wood studs), and are 100 percent recyclable.  However, the amount of energy needed to manufacture a 2,000-square foot house is 28 percent greater for steel framing compared to wood framing. The conductivity of steel is 1,100 times greater than wood; therefore, steel framing must incorporate design features to prevent heat loss. This is particularly true for exterior walls (American Studco, Phoenix, AZ).

· Stucco: The finish for the few exterior wall sections where block was not used (frame walls) is an integrally colored, three-coat, cementitious stucco with fly ash added to provide embodied energy reduction benefits (Phoenix Cement Company, Phoenix, AZ).

· Wall Blocks: Fly ash also replaces 25 percent of the cement used to make the concrete walls selected as the ESH's envelope, which results in stronger blocks that use less embodied energy to produce, compared to all cement blocks (Superlite Block Company, Phoenix).

· Wall Board: Wall board used as interior finish of painted walls is USG gypsum wallboard.  The face sheets are 100 percent recycled paper fiber and may contain recycled content in some areas of the country (United States Gypsum Company, Chicago, IL).

Examples of Environmentally-Friendly Building Products 

Cabinets: The accent door fronts of the ESH's kitchen cabinets are Environ Biocomposite fiberbond, a monolithic resin product made from soy flour and recycled paper.  Environ Biocomposite is non-toxic, looks like granite, and works like hardwood (Phoenix Biocomposites, Inc., Mankato, MN).

· Driveway Surface: Stabilized decomposed granite was selected for the driveway surface rather than concrete, to allow for infiltration of water and to reduce runoff.  The selection of stabilized decomposed granite for this application is environmentally friendly compared to concrete, based on embodied energy.  Concrete is among the most energy-intensive of building materials since production involves not only mining, but also the calcination process.  The production of stabilized decomposed granite, on the other hand, does not involve energy-intensive production processes after the material is mined (Stabilizer, Phoenix, AZ).

· Engineered Wood Products: Roof framing used in the ESH is a single continuous parallel strand lumber beam (Parallam ridge beam) with Microlam I-joists spanning up to it from the outside walls.  In addition, the fascia and subfascia are laminated strand lumber and laminated veneer lumber, both engineered wood products.  These engineered wood products (EWP) usually cost up to 15 percent more than solid-sawn lumber, based on the cost per linear foot.  However, EWPs have several advantages over dimensional lumber, which often make EWPs more economical, allowing for labor and waste considerations.  EWPs are made from second- and third-growth trees, rather than old-growth trees.  They allow more of the tree to be used, can accommodate longer spans, and can be prefabricated to exact lengths to prevent waste.  Some EWPs, such as I-joists, are half the weight of solid-sawn joists, which can significantly reduce labor costs.  (Truss Joist MacMillan, Boise, ID).  Oriented strand board, another engineered wood product, was used as roof sheathing, exterior wall framing, and garage roof sheathing in the ESH (Potlatch Corporation, Spokane, WA).

· Integrally Colored Concrete: Adding color and texture to the concrete floor slab created an attractive finished floor.  In some cases, the finish floor eliminated the need for energy and resource-intensive floor finishes such as vinyl tile and wall-to-wall carpeting (Bowman Concrete, Mesa, AZ).

· 
Kitchen and Bathroom Cabinets: Medite II fiberboard was used as substructure for cabinets and interior wall board, interior door frames and selected interior trim. This product is made from sawdust particles bonded together with a formaldehyde-free binder.  It is a safe, resource-efficient product that is strong and long lasting for these applications (Medite Corporation, Medford, OR).

· Polyurethane Foam Insulation: Supergreen Foam was used for insulation.  A polyurethane foam that does not depend on a blowing agent with hydrochloro-fluorocarbons (HCFC), the likely cause of atmospheric ozone depletion.  This medium was used to insulate the blocks in most of the exterior walls (see “wall blocks” above) (H.C. Fennell, Inc., North Thetford, VT).

Comments

Every aspect of the ESH embodies the concepts of energy, water, and resource-efficiency without sacrificing comfort and aesthetics.  The result is a home that uses 60 percent less energy and 60 percent less water than a typical energy-efficient home.  In addition, resource-efficient and/or recycled products were selected whenever possible for use in the ESH.  In particular, APS claims that recycled materials used in the home were readily available and often were as strong or stronger than their original counterparts.

Gas Company Recycles Itself and Pilots Energy-Efficient, Recycled Products Showcase

Project:
Energy Resource Center (ERC)

Contact:
Southern California Gas Company

Location:
9240 East Firestone Blvd.



Downey, California 90241-5388

Demonstration

The ERC is a shining example of energy efficiency and sustainable design. It incorporates extensive building material reuse and state-of-the art recycled-content building products.

Project Description

An addition to the 30-year-old Southern California Gas Company's office complex, the ERC is the result of a major renovation project. The new construction meant demolishing one-third of the old facility. It was replaced by the two-story addition, increasing the total floor area of the existing building from 32,000 to 44,572 sq. ft.

The ERC is an excellent example of building material reuse; a significant portion of the 550 total tons of demolition materials generated during construction were either reused in the new structure or given to other builders for their use. Other demolition materials were hauled to recycling centers. The gas company estimates that 60 percent of the demolition materials were reused or recycled in this way.

The ERC's energy efficiency exceeds California Title 24 building code requirements by 45 percent. The Environmental Protection Agency has listed the ERC as an "Energy Star Showcase Building" in recognition of its energy-saving measures.
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The Energy Resource Center in Downey, Calif.
Examples of Reused Materials

· Ceiling Tiles: Undamaged ceiling tiles were cleaned and trimmed down to 11x24 inches.

Other Reused Products

The following used materials from the old buildings were either used in construction of the ERC, sent to recycling centers, or given to builders who could use them: 

· Asphalt

· Metal

· Glass

· Concrete

· Wood

· Porcelain plumbing fixtures

· Debris

· Lamp ballasts

· Paper

Examples of Recycled-Content Products

· Wood Floor: The entire wood floor in the Energy Resource Center's reception area was milled from Douglas fir beams and posts from the old Banana Republic warehouse in San Francisco (Oregon Lumber, (800) 824-5671).

· Carpeting: Tile carpeting featured at the ERC uses 50 percent recycled material in the face of the carpeting.  At the end of the carpet's useful life, the manufacturer will reclaim the product for recycling.  The carpet can be recycled because the structured backing allows the carpet face to be separated from it (Interface Flooring, (800) 336-0225).

· Reinforcement Bars: These are made from unique sources—confiscated weapons and used oil filters (Tamco, (909) 899-0660).

· Staircase: Although modified to meet safety codes, the staircase has already seen a lot of action.  It was salvaged from the set of blockbuster movie "Disclosure" (Warner Brothers).

· Accent Wall: The ERC's reception area features an internal wall made from recycled aircraft aluminum and Gridcore made from 100 percent-recycled fiber (Peter Carlson Enterprises, (818) 767-0791).
· 
Entry Walkway: Scraps of PVC pipe, used by the gas company to transport natural gas, were added to the concrete mix to add color. 

· Desk Countertop: The decorative countertop of the reception desk is made of 100 percent-recycled glass (Glass Tech, (310) 202-6002).

· Panels for Exhibits: People get their money’s worth when they see an exhibit at this facility! The ERC features several displays that are mounted on Gridcore made from federal reserve notes.

Examples of Energy-Efficient Measures

· State-of-the Art Lighting: The overhead lighting at the facility will use 1 watt/sq. ft (compared to 1.5 watts used in most buildings). This upgraded lighting at the facility is projected to save $21,000 to $30,000 annually in electricity.

· Use of Old Facility: By using the old facility, the gas company estimates that it saved $3.2 million in land, utility infrastructure, and building material costs. (Design and construction costs totaled $7.9 million.)

Energy efficiency = Co$t savings: Going "green" makes cents (that add up to a lot of dollars)…

Monterey Waste Management Authority Doesn’t Just Talk Trash: They Build With It

Project:
The Monterey Regional Waste Management District Administration Building

Contact:
Monterey Regional Waste Management District (MRWMD)

Location:
14201 Del Monte Boulevard



Marina, CA 93933-0609
Demonstration

The MRWMD headquarters building is a showcase of high quality, affordable, recycled-content and/or environmentally friendly building materials.  

Project Description  

The project involved the expansion and remodeling of the Monterey Regional Waste Management District's (MRWMD) original 2,500-square-foot administration building and various site improvements within the 9-acre grounds.  The existing 7,780-square-foot, two-story office complex was completed during March of 1994.

Additions to the first floor of the building include a board meeting room, a kitchen, a staff lounge, rest rooms, an equipment room, an electrical room, and an elevator.  Additions to the second floor include four new offices, three engineering rooms, a conference room, a library, rest rooms and an elevator.  Other site improvements include a scale house and truck scales, upgraded roadways and parking lots, landscaping, and a septic system. 

Two broad categories of recycled-content products are exhibited: building and construction products and landscaping materials. In addition, several building products in application demonstrate source reduction by design and/or represent low-impact, environmentally friendly products.


Examples of Recycled-Content Building Products

· Fiberglass Insulation: The fiberglass insulation used in the walls contains 30 percent cullet from recycled glass, which is equivalent to 1,800 glass bottles (Schuller International; Denver, CO; (800) 654-3103).

· Cellulose Insulation: 1,530 pounds of insulation from 100 percent-recycled newspapers was used in the attic to reduce heating loss (Louisiana-Pacific; Lake Oswego, OR; (800) 777-0749).

· Floor Tiles: The floor tiles in the entryway are made from 70 percent postconsumer and postindustrial windshield glass. (Stoneware Tile Company; Richmond, IN; (317) 935-4760).

· Wall Paneling: The fabric-covered paneling in the board room and conference room is made from 100 percent postconsumer newspapers (Homasote Company; Woodland Hills, CA; 
(818) 888-0193).

· Restroom Partitions: The core material used to make the toilet partitions contains 35 percent recycled polypropylene plastic, including yogurt containers, margarine tubs, plastic screw-on lids, and industrial scrap plastic. The recycled plastic is used in the center of the partition to provide strength, while the outer covering requires new plastic to ensure the uniformity of color and texture. (Capitol Partitions, Inc.; Columbia, MD; (410) 381-7060).

· Roof Shakes: The roof shakes are made from a mixture of cement and postindustrial wood fiber (American Cemwood; Albany, OR; (800) 367-3471).

· Carpeting: The 590 square yards of carpeting is made from 100 percent postconsumer PET (polyethelene terephthalate) plastic from 2-liter soda bottles and recycled rubber tires. (Image Industries Inc; Armuchee, GA; (800) 722-2504).

· Roadbase: Six million pounds of inert material from the old parking lot, roads, and sidewalks was crushed and used as aggregate base for the new building and parking lot (MRWMD).

· Parking Stops: The wheel stops used in the new parking lot are made from a 70 percent composite mix of postconsumer plastic such as milk jugs, detergent bottles, plastic bags, and clear food wrap (Barco Products Company; Batavia, IL; (800) 338-2697).

Examples of Recycled-Content Landscaping Products

Compost: MRWMD used compost made from redwood sawdust, bark, and waste products from lumber mills to enrich the soil around the roots of plants on the grounds. (Sunland Garden Products)

Mulch: Tree prunings, grass clippings, and pine needles were coarsely ground and used as mulch in the landscaped areas.  (MRWMD)

Examples of Source Reduction and Environmentally Friendly Building Products

· Truss Joists: Rather than using solid lumber beams to support the second story floor of the main building, truss joists were used.  Truss joists, which are constructed from several pieces of wood, use 50 percent less wood than solid beams for the same load-bearing application.  This demonstrates source reduction by design.  (Truss Joist MacMillan; Soquel, CA; 
(408) 479-1104)

· 
Linoleum: The flooring is made primarily from renewable resources, such as linseed oil, pine resins, jute, and wood wastes.  This type of flooring is environmentally friendly because it is an excellent substitute for vinyl flooring, which is made from petroleum products (Forbo Industries; Cerritos, CA; (800) 526-1627).

· Oriented Strand Board (OSB): This environmentally friendly product can be substituted for plywood applications such as underlayment for carpets, flooring, and roofing shakes and as a sidewall sheathing material.  Plywood comes from vintage trees, which represent a limited resource.  OSB, on the other hand, is made from small, fast-growing trees which can be raised on tree farms (Louisiana-Pacific; Conroe, TX; (800) 231-1292).

· Decorative and Structural Beams: These beams are an environmentally friendly product because they substitute for solid wood beams that normally come from old growth trees, a limited resource (Truss Joist MacMillan; Soquel, CA; (408) 479-1104).

Comments

The MRWMD claims that the choice of these products did not result in additional expense and that, in some cases, the recycled-content products were of higher quality than comparably priced items with no recycled content.

Real Goods Trading Corp. Builds A Really Good Showroom for Trend-Setting Eco-Design

Project: Solar Living Center

Contact: Real Goods Trading Corporation

Location: Hopland, CA

Demonstration

The Solar Living Center (SLC) was designed as a model of sustainable building practices, including renewable energy and energy efficiency, self-sufficiency, and the use of environmentally friendly building products and recycled-content products.
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Project Description

Completed in April 1996, the 5,000 square foot building may be the largest straw bale structure in the US. The SLC is located on 12 acres, sandwiched between the Russian River, Highway 101 and Fetzer Vineyards.1  The building serves as the showroom for Real Goods Trading Company and a learning center for sustainable living practices.  The campus for the Institute for Solar Living is located in the center as well as classrooms for instruction in such diverse subjects as organic gardening, straw bale construction, and building a renewable energy home. 
The SLC's curved roof is the ideal shape for evenly distributing the reflected daylight.  The expansive glazed south facade provides both passive solar gain and daylighting.  Excess solar radiation is controlled during the hot weather months through a combination of overhangs and manually controlled hemp awnings.  Reflective light scoops are used throughout the building to balance light levels and reduce the need for artificial light.  The rear wall is built using straw bales coated with PISE(, which offer an exceptional insulating value (R-57).  An acronym for pneumatically impacted stabilized earth, PISE( is produced by combining cement, water, and earth, which is sprayed onto the walls with a gunite process.

The building is powered by a series of wind generators and photovoltaic panels, which generate excess power to sell back to the utility. Solar powered evaporative coolers serve as a backup air conditioning system and are used to flood the building with cool night air and to store the "coolth" in the building’s six hundred tons of thermal mass (walls, columns and floor).

All construction materials are nontoxic and recycled or sustainably harvested.  Construction materials were also selected for their efficiency and educational value.  

Examples of Reused and Recycled-Content Building Products
· Interior/Exterior Wood: Most of the wood used in the SLC is recovered redwood from an old lumber mill or from old wine barrels (Recycled Lumberworks, Ukiah, CA).

· Cellulose Insulation: The blown-in "NatureGuard" attic insulation is 85 percent postconsumer newsprint (Louisiana Pacific Corporation, Portland, OR). 

· Trellis for Outdoor Arbor: The trellis is made from salvaged redwood from an old lumber mill (Recycled Lumberworks, Ukiah, CA).

· Showroom Display and Architectural Fixtures: Recovered redwood from old wine barrels from the Serashio Winery of Healdsburg, CA provides a rough-hewn texture to the shelving.  In addition, recovered Douglas fir and pine were used for interior work (Recycled Lumberworks, Ukiah, CA).

· Wainscoting in Bathrooms: The bathroom walls are tiled with old toilet tank lids (Recycletown at the Sonoma County landfill).

Examples of Sustainably Harvested or Environmentally Friendly Building Products 

· Rice Straw Bales: The north and east walls are made from 800 bales of rice straw (California Rice Industries Association, Sacramento, CA). 

· Exterior Finish: The rice straw bales (north and east walls) were covered with PISE(, a mixture of soil and concrete (Rammed Earthworks of Sonoma, CA).

· Exterior Finish: The white exterior paneling (south and west walls) is Hardipanel, a sustainably harvested fiber and cement panel. 

· 
Glulams: The large beams that support the roof of the building are glulams from sustainably harvested fir.  Glulams, made from several pieces of wood, use 50 percent less wood for the same load-bearing function compared with solid-sawn beam (harvested by the Institute for Sustainable Forestry and manufactured by Standard Structures, Windsor, CA).

· Fascia: The exterior fascia is made from sustainably harvested redwood glulams (wood from Ukiah Recycled Lumberworks and manufactured into glulams by Standard Structures, Windsor, CA).

· Soffits: The soffits are also made from Hardipanel, a sustainably harvested fiber and cement (James Hardie Building Products, Fontana, CA).

· Concrete Floor Finish: The concrete floor finish was treated with an environmentally friendly iron oxide wash rather than an acid wash.  Most concrete had 10-25 percent industrial waste content (fly ash) to reduce the amount of Portland cement (Otto Design Group, San Rafael, CA).

1.  Fetzer  Vineyards is winner of the CIWMB  Waste Reduction Awards Program (WRAP) and the focus of another CIWMB Case Study.  To receive a Recycled Products and Practices Case Study on Fetzer Vineyards, call the CIWMB Recycled Products Section at (916) 341-6300.  Ask for Publication #422-95-073.
Waste Management’s “Future” Is at the Box Office: Eco-Building Recycles Old Movies, 
Cuts Costs by 12 Percent
Project:
The Office of the Future

Contact:
Waste Management Inc. of Torrance, CA

Location:
Downtown Biltmore Tower



500 S. Grand, Ste. 1710



Los Angeles, CA 

Demonstration
Energy efficiency and sustainable design.  Primary emphasis on showcasing high quality, affordable, recycled-content office products, including recycled-content building materials.  

Project Description

The Office of the Future is a total of seven rooms, including a lunch room and a conference room—approximately 1,250 square feet of office space.  The suite, which was remodeled in 1995, is the working office for environmental services giant Waste Management, Inc., including its recycling service, Recycle America.  It also serves as a demonstration project for environmentally responsible work space (tours can be arranged). Almost everything in the office is reused or recycled.  Four categories of recycled-content products are exhibited: office furniture, office supplies, construction products, and accessories.

The office also features several examples of energy efficient and/or environmentally friendly equipment, suitable for the office work environment.

A unique aspect of the office is that much of the furniture is made from salvaged movie sets—box office hits like Apollo 13, Clear and Present Danger, Batman Forever, and Congo. If they hadn’t been salvaged, these movie sets would have gone to a landfill.


Examples of Recycled-Content Products

Construction

· Drywall: Gypsum-board drywall throughout the office uses 100 percent recycled paper for the backing material.  The filler material contains about seven percent postconsumer and three percent postindustrial gypsum (Domtar, Gypsum Drywall, (310) 435-7711).

· Carpet: Carpet used throughout the office is made from 100 percent recycled rubber tires and PET bottles (Image Industries Carpet, (310) 652-4102).

· Ceiling Panels: Fiber and wood ceiling panels are made from approximately 85 percent postconsumer content, including fiber from old newspapers and slag from the steel industry (Armstrong, (800) 292-6308).

· Steel Studs: Steel construction supports used for internal walls throughout the office are 67 percent postconsumer steel. 
(Steel Recycling Institute, (412) 922-2772)

· Lighting: High-efficiency lighting used throughout the office provides 30 percent more light than standard fixtures, while saving 10 to 15 percent in energy costs.

Furniture

· Custom Conference Table: Made from panels composed of 100 percent postconsumer cardboard and brown paper bags.  The panels are lightweight, durable, very strong, and non-toxic (Gridcore, (310) 901-1492).

· Desks, Entertainment Center, and Shelves: Same as conference table.

· Bookshelves, Hall Credenza, and "Log Cabinet": Made from salvaged movie set.  (Spin-offs, (310) 320-7523).

· Armchair Cushions: Made from scrap metal, the arm rests and cushions are made from hemp, an environmentally friendly agricultural fiber compared to furniture made from synthetic fibers or even cotton fibers.  A tough weed, hemp is grown without pesticides, herbicides or fungicides (Rising Star Futons, (503) 382-4221).

Office Supplies
Examples of recycled-content office supplies typically used include copy paper, letterhead, envelopes, paper clips, pens, pencils, and flatware (Treeco, (310) 399-TREE).

Accessories and Equipment

· Filing Cabinets: Similar to steel studs, made from 67 percent postconsumer steel (Treeco; (310) 399-TREE) 

· Artwork: Made from various recycled or reused materials.

· Refrigerator: Demonstrates an energy efficient design without the use of freon or CFC refrigerants (Real Goods Inc., (800) 762-7325).

· 
HEPA Filters: High-efficiency particulate air (HEPA) filters help to trap airborne particulate (HEPA, (800) 258-6003).

· Office Equipment: Copier, fax machine, computers, coffee maker, and microwave are all energy-efficient models produced by major manufacturers.  Note: Copiers that have two-sided capability can reduce costs significantly, considering labor, material, postage, and maintenance expenses. (Savings of five cents per copy or more are typical.) 

· Office Plant/Biofilter: This air filter is disguised as a planter.  Combines activated carbon and other filtering media with living plants and microorganisms to reduce odors and pollutants in the air (BioSolutions Biofilters, (818) 865-1961).

· Water Filter System: Uses a five-stage, ultraviolet, reverse-osmosis water filter to remove bacteria, contaminants, and fungi (FM Water Conditioning Water Filter, (310) 949-6966).

Comments
Who says a blockbuster building has to cost megabucks? According to Waste Management Inc., the design of the office, using recycled products, trimmed 12 percent off project costs without sacrificing quality.  Ecology is big business, not just because it’s the right thing to do, but because it makes cents that add up to big dollars.
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RiEyes At WAREHOUSE DEMOLITION
Warshouse Demlion RECYCLES 98 % OF BUILDING

« Approximately
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29.4 Tons Disposed
Mixed waste disposal for this
demolition project was only
2 percent of the total weight HEAVY TIMBER WAREHOUSE DEMOLITION AND SALVAGE
of all materials. The majority
of landfilled waste was non-
recyclable asbestos roofing.

Recycling and Contractor Contacts

Dan Obrist, Dan Obrist Trucking and Excavating, (503) 667-4042
Ed Winebarger, Cascade Resource Salvage, (503) 695-5640
Recycling Inifiated By Owner’s Contact

Port of Vancouver and Marty Irwin, Port of Vancouver, (503) 289-8824

Dan Obrist Trucking and
Excavating

An 720-foot x 120-foot warehouse and attached outbuildings were demolished.
The structure was heavy timber consiruction, with an interior concrete fire
‘wall. Roof deck was constructed of solid 2 x 4s on edge. Wall infill material
‘was lightweight sheet metal on particle board spanning between 2 x 8s.

Recycling
Miscellaneous metals, including sheet metal panls, iron pipe and other scrap
‘were recycled at Schnitzer Steel Products. Concrete was broken up, trucked
off-site, crushed by machine and returned to the owner for use as clean gravel
base. Heavy timbers were salvaged and stored for regrading and sale. The 2 x 4
roof deck was disassembled in sections by crane and sent to Mexico where
Tabor costs allowed for hand sorting and nail removal. The 2 x 45 will be sold

METRO for reuse in that country.
For your free Construction Site Estimated Savings
Recycling Guide, call Metro Recycling scrap metals saved about §22,400 compared to landfill costs. Recy-
Recycling Information, cling concrete saved $530, when value as gravel base is included. Savings on
234-3000. recycling wood scrap was about $21,600. Savings on salvage of lumber and
ok yilh s o goverseniat heavy timbers is difficult to estimate, but was at least $90,000 when compared
for applicable hauling and to the much lower value this material would have if it was chipped for recy~

recycling regulations. cling. Total savings from recycling and salvage are estimated at $134,500.
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o s,

“The foam walls have an R-value of 34, compared (1
and floors e Tnsulated with blown- recyeled celfolose. Windows use
Special High-eficency lazing. A geotherrsal heat pump uses the carh to

Drovide heating,coaling and hot ater for an il cost eimated ot 370,

A ckd-on ventilator unit provides fresh air while exhausting soleair Th
Ventilator ensue year-ronnd elean, comiortable sir ditrbtion throtghot

the e Comman indoor polltants ave been resluced o eiminated.
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RiEyes At WAREHOUSE DEMOLITION
Warshouse Demlion RECYCLES 98 % OF BUILDING

« Approximately
720 feet x 120 feet

« Port of Vancouver, Wash. /

* Heavy timber construction

* $265,000 budget

* September 1994 -
February 1995

= We felt eally
4 sood sbout
being able.

o salvage
Prime Contractor < 300,000 board
Dan Obrist Trucking and feetof 2x4
Excavating = Notmally it
would have
1,537 Tons Recycled/ . B veon e
Salvaged for hog fuel
Recycled wood 570 tons. B K e
Salvaged lumber 678 tons e oscode
Recycled metals 201 tons 7
Concrete 88 tons

29.4 Tons Disposed
Mixed waste disposal for this
demolition project was only
2 percent of the total weight HEAVY TIMBER WAREHOUSE DEMOLITION AND SALVAGE
of all materials. The majority
of landfilled waste was non-
recyclable asbestos roofing.

Recycling and Contractor Contacts

Dan Obrist, Dan Obrist Trucking and Excavating, (503) 667-4042
Ed Winebarger, Cascade Resource Salvage, (503) 695-5640
Recycling Inifiated By Owner’s Contact

Port of Vancouver and Marty Irwin, Port of Vancouver, (503) 289-8824

Dan Obrist Trucking and
Excavating

An 720-foot x 120-foot warehouse and attached outbuildings were demolished.
The structure was heavy timber consiruction, with an interior concrete fire
‘wall. Roof deck was constructed of solid 2 x 4s on edge. Wall infill material
‘was lightweight sheet metal on particle board spanning between 2 x 8s.

Recycling
Miscellaneous metals, including sheet metal panls, iron pipe and other scrap
‘were recycled at Schnitzer Steel Products. Concrete was broken up, trucked
off-site, crushed by machine and returned to the owner for use as clean gravel
base. Heavy timbers were salvaged and stored for regrading and sale. The 2 x 4
roof deck was disassembled in sections by crane and sent to Mexico where
Tabor costs allowed for hand sorting and nail removal. The 2 x 45 will be sold

METRO for reuse in that country.
For your free Construction Site Estimated Savings
Recycling Guide, call Metro Recycling scrap metals saved about §22,400 compared to landfill costs. Recy-
Recycling Information, cling concrete saved $530, when value as gravel base is included. Savings on
234-3000. recycling wood scrap was about $21,600. Savings on salvage of lumber and
ok yilh s o goverseniat heavy timbers is difficult to estimate, but was at least $90,000 when compared
for applicable hauling and to the much lower value this material would have if it was chipped for recy~

recycling regulations. cling. Total savings from recycling and salvage are estimated at $134,500.
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KEY FACTS

Project Description
S00-sqare-foo office
building
mllon projoct budget
+ Taasbourcearea, Eilsboro
Washington County)
« Mareh 199 compltion

Prime Contractor
MeCarmack Paciic

Salvage Wood

+ Apatong hardwaod focring
mental Buiivg S

inably

Harvested Wood

+ Maple veneer over Medite I

paniis
Endies Handuonds

Recycled Content
Materials
* nterio primer i
Long Puirt
~ HDVE tole partions
Suntune Pl Marke HD.
+ Ceramic e
Cementics Miestone
+ Fabic-covered acoustic
wallboand
Homaste Design il
+ Carpet
BASF 6ix Agai el
progrom
~Spars loor
KB Rabr Prodcts

Construction Site Recydling
The geners]conteactoris
recycling constructon waste,

()

MEeTRO

Foryour free Constructon Site
Recyaling Guide,eal Metro
Recycling Information,
{503) 234-3000.
okt vt s e
o ppls R s
filimei

JOB SITE RECYCLING

NORM THOMPSON USES
RECYCLED PRODUCTS

NORM THOMPSON CORPORATE HEADQUARTERS OFFICE

Project Designer Contact
Cheryl Rask, JKS echitets (503 227-5516

Environmental Consultant Contact
Dbt Alen, River City Resource Group,

Projoct Description
“The Norm Thompsan company markets quality lothing through a nator
ide chain of et Stores e by mailander. I cesigning it now headquar
\ersoffices, the company dirccte it archiect and nieror designers to
develop s trang imae of qualit. Ensironmental responsibility vas seen as
ke partof ths goal

2454550

Salvage Wood
e main lobb flooing i apatong, a hardwood salvaged from ralrond

Jght cart, ehere i was cd for s strengeh and hasengss. The refnished
oo will ook like nevw vood flocring

Sustainably Harvested Wood
Wood pancling in the by s maple froma cerified sustomed-yiekd forest,
yengered over s smoath fiberbasrd panel, Medite 11 Sever alands Land
o= minimakimpact harvesting ensures lomg term fant hh an wood
supplics.

Recycled Content Marerials
Interior primes s recseled latex paint from Lang; Pain, the painting conac
for, Bathroom patitions e made from reeycied HDPE polyethylone plasti
Initally more ceuely thanmetal paritons, the highstrengeh, rus-proo and
gratit-proof panel pay back sith savings on maintenance and replacement
Vials e imisbect with fabric-covensd acoustcal pancls

 recled cellulose. Trins incluiesceramic e made with recy

0 be recyeld by ts mamfacaeer o the nd o 1 s
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