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Sustainable Design Requirements - General Notes





The facility Architect/Engineer shall design a sustainable facility for the USAF/ACC.  


Sustainable:	Meeting present needs without compromising the ability of future generations to meet their own needs.  (Worldwatch Institute)





Overview





The USAF has implemented a variety of energy saving and pollution prevention strategies in the planning, design and construction of many facilities.  By addressing these issues simultaneously the USAF will gain the synergy of realizing each of these goals contributing to the whole.





Sustainable design is an integrated systems approach to creating the built environment.  In addition to realizing the programmatic goals for the facility, the term A/E shall coordinate the design of the


	Mechanical


	Electrical


	Structural


	Thermal Envelope


	Daylighting / fenestration


	Materials selection / indoor air quality / life cycle cost





in an iterative manner to create a cost effective, energy efficient building.





1.  The facility A/E shall analyze their design using DOE-2 or other approved building modeling software.  The computer model should be used to provide a cost / benefit analysis from the early design stages through completion of construction documents.  The facility A/E shall make print outs of the computer models available for review and comment at 30%, 60% 90% and 100% completion.   





2.  The facility A/E shall as a minimum standard follow but not necessarily participate in the Department of Energy Green Lights program and the Energy Star programs.





3.  The facility A/E shall create a facility maintenance and operation manual covering optimal operation of mechanical and electrical equipment and methods of cleaning using non toxic cleaning agents.  Incorporated into this shall be manufacturer's literature and operation manuals.  





4.  The facility A/E shall incorporate recycled content construction materials where ever possible when these materials perform as well as and cost the same as conventional construction materials.  The facility A/E shall comply with the EPA guidelines for purchasing recycled content construction materials.





5.  The facility A/E shall design a building that promotes indoor air quality through the selection of non- toxic and least-toxic building materials and through the design of mechanical and electrical systems that circulate fresh and clean air.   








Division 1





1.  The facility A/E shall include construction recycling in their specifications for construction.  Recommended information is available from the Clean Washington Center


			2001 6th Avenue, Suite 2700


			Seattle, WA  98121


			206-587-5520





Additional information and consulting is available from 


			O'Brien and Company


			Seattle, WA 


			206-842-8995





Division 2 -  Sitework





Site design has significant impact on a building's performance.  Public access, handicapped access, energy conservation, water conservation, active and passive energy systems and appropriate materials selection are all influenced by site design.  








1.  The Architect shall research and design with glass cullet, recycled asphalt and or crushed concrete as back fill material.  





2.  Storm water should be detained on site.  Wherever practical storm water should be allowed to percolate into the aquifer on site.  If storm water run off is unavoidable then it should be naturally filtered 





3.  Native planting should be encouraged.  Select and place new plants to blend with the existing ecosystem.  Planting should be water-efficient and attractive.  If fertilizers or pesticides are to be used they should be organic.  Pest control should be accomplished using integrated pest management.  See ACC guidelines for integrated pest management.





4.  Use plantings to encourage a desirable micro-climate around the facility.  Shade the building and adjacent paved surfaces to reduce the heat load from summer sun.  Earth berms should be considered for control of view, winter wind and unwanted noise.  





5.  Compost from the base should be layered into the topsoil.  





6.  Construction should protect existing natural conditions to the maximum extent possible.  





7.  A/E shall prepare protocols for site maintenance to reduce material toxicity, minimize virgin materials use and to minimize waste.  On site vegetative waste should be composted at the base compost site.








Division 3 - Concrete





Minimize the use of concrete whenever possible.  The production of concrete releases green house gasses.  Concrete is a durable material and when specified properly it can last for centuries.  





1.  The facility A/E should specify recycled content concrete.  Concrete can have recycled crushed concrete as part of it's aggregate and it can have fly-ash, a by product of the coal fired combustion process.  The facility A/E should be aware of ASTM - C-618 for type C or F fly ash.  See EPA recycled content guidelines.





2.  Concrete reinforcing steel is universally made from 100% recycled content.  Steel supports should be specified as containing recycled content.





3.  Expansion joint filler shall be made with a minimum 80% recycled content.





Division 4 - Masonry





1.  Concrete masonry should be specified with recycled content.  The amount varies depending upon local availability.





2.  Brick masonry should be selected for post industrial waste.





Division 5 - Steel





Steel requires 22,000,000 BTUs per ton to produce from ore.  Producing steel from recycled materials requires less than half of that energy.  High quality framing steel is available from small steel mills made with 98% recycled content.  The project A/E should specify framing steel with 98% recycled content.  Steel studs should be specified with 50% recycled content.  





Division 6 - Wood and Plastic





1.  Recycled content plastic/wood is a new material.  Special care should be taken to design to the limitations of this material.  





2.  Structural insulating panels (SIPs) should be considered for exterior wall applications.  See HUD report "Innovative Structural Systems for Home Construction: Wood Structural Insulated Panels and Insulating Concrete Forms"  ACCN-HUD6494





3.  To promote indoor air quality, plywood and particle board should be specified with exterior glues.  


 


4.  The use of recycled wood should be encouraged.








Division 7 - Thermal and Moisture Protection





1.  Rigid Insulation - if used, the minimum recycled content:


	


	10% of the chemical binder from recycled film


	60% of the glass matting from recycled glass


	20% of the aluminum facing from recycled aluminum


 





2.  Glass Fiber Insulation - Use glass fiber insulation with a minimum 30% recycled content.





3.  Cellulose insulation should be used where practical by design.  Wet spray insulation should be used for exterior walls and ceiling cavities should be filled with blown in cellulose insulation where this method of installation is practical.








Division 8 - Windows and Doors





1.  Steel doors will be specified with 25% recycled content steel on the average.  





2.  Solid Core doors - Should be specified with 65% recycled content.    





3.  Aluminum Storefront Systems should be specified with 40% recycled content in the aluminum.  Alternative glazing systems with more energy efficient frames should be considered and computer modeled.





4.  The facility A/E should use the computer model to select glazing specific to each building elevation and each unique glazing environment.  The computer model should be run with "Heatmirror" glazing.  








Division 9 - Finishes





Interior finishes should be screened for their potential impact on indoor air quality with a preference for materials that are durable and will enhance the indoor air. 





1.  Gypsum Board - should be specified with 30% recycled core material and 100% recycled paper facings.  





2.  Ceramic Tile should be specified with a minimum 30% post industrial waste.  see EPA guidelines





3.  Vinyl Tile should be carefully selected if used in this facility to minimize chlorine production in the environment.  Linoleum should be considered in place of vinyl tile except in wet locations.





4.  Acoustic Ceiling Tile - Minimum 80% recycled content  





5.  Carpeting:  Follow EPA guidelines  





6.  Specify low or zero VOC paints. 





7.  Specify low or zero VOC adhesives. 





8.  Specify gypsum board joint compound without vinyl chloride. * 








Division 10 - Specialties





1.  Toilet Partitions should be specified as 100% recycled content.  





2.  A recycling management system shall be integrated into the design of the facility.  








Division 15 - Mechanical





One of the first steps to insure indoor air quality is to make sure the air coming into the building is clean.  Locate incoming air ducts away from driveways, loading docks, exhaust air ducts, garbage dumpsters etc.  If needed install a filtration system to remove contaminants and pollutants.  Design the mechanical system at a minimum to ASHRAE standards for fresh air, air circulation and indoor air quality.  95% efficient electronic filters should be used as a minimum.





Through whole system engineering taking into account the thermal envelope, energy efficient lighting, plug load analysis, efficient windows and passive cooling techniques, expanding the occupant's thermal comfort envelop, the facility A/E should target reducing the cooling demand of the facility by 40% when compared with ASHRAE industry standards. *





1.  Toilet and lavatories should be specified with water saving technologies.  Showers should be limited to 1.81 gpm at 40 psi.  





2.  Provide a cost / benefit analysis for solar water heating.  





3.  Furnaces should not run with heavy construction dust loading without high efficiency filters.  Bag filters should be installed at fresh air intake if dust is a problem.  





4.  Flush the building with fresh air after all interior finishes are installed and new furniture is in place for 30 days prior to occupancy.  





5.  Specify that indoor air quality will be monitored for the first year of occupancy.





6.  A minimum indoor air quality standard of  50% of the allowable quantities as compared with ASHRAE standards for; Carbon Monoxide (CO), Carbon Dioxide (CO2), Total Volatile Organic Compounds (TVOCs) and Formaldehyde (HCHO), shall be met by the date the building is turned over for occupancy. *








Division 16 - Electrical





	"Efficient lighting is not just a free lunch, it is a lunch you are paid to eat."


			- Amory Lovins, Co-Founder of the Rocky 						Mountain Institute





1.  Lighting - First, use glare free well distributed daylighting to minimize the need for electric light.  Second, use high quality efficient electric light.  Third, consider the different illumination levels required to render a space.  Fourth, carefully reduce veiling reflections.  Design with a combination of ambient and task lighting with accent lighting to add "sparkle" in specific areas.  





2.  The electrical plug loads should be carefully examined.  The facility A/E should target a 40% reduction in plug loads as compared with electrical design standards.  





3.  Where fluorescent lighting is to be used, design with electronically ballasted T-8 light fixtures with tri-phosphor rare earth element lamps.  














	

















		


		








		














