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Submission Responses

Sustainable Design

Type B Entries

Provide narrative responses for the following items as it applies to sustainability of resources.  Written responses are to be provided in the space following each item below.  

1. State the purpose and objectives for the design. (Combined)
2. Explain the design solution by describing the key components of the design. (Combined)
3. Explain the results of the design by identifying how the objectives were met and the significance of the final product. (Combined)
	The new home of Colorado Army National Guard Aviation, located at Buckley Air Force Base, The Army Aviation Support Facility (AASF) ties its styling and material makeup to the physics of aerodynamics, the craft of constructing and maintaining aircraft as well as the  Regional language of Colorado.  This facility functions as maintenance and State flight operations for a fleet of “Blackhawk” (UH-60) and “Chinook” (CH-47) helicopters.
From the natural landscape; harnessing the dry climate with natural xeriscaping, to the use of masonry, glass, and sleek metals “uplifting” the building to commanding presence over the surrounding airfield and ancillary buildings; The AASF is a true representation of elegance, function, and place.

The AASF represents the beauty of flight with its long, crisp lines, dynamic composition of airfoil forms, high articulation of both traditional and modern materials, and the representation of lightness in construction detailing so that the building appears to take flight.

The AASF is in the LEED (US Green Building Council, rating system) process currently and was submitted at the Gold certification level, recently.  Results and final certification of Gold or Silver should be made sometime in the Fall or Winter of 2007.  Many of the points attempted are evidence of the materials and product selections made as an integral part of the design.

The exterior materials are the main reason for the successful representation of architectural forms, which are then responsible for telling the story of what this facility’s function is.  The function of flight and maintenance for Army rotary aircraft can be clearly understood from the skin of the main building.  The graceful forms of airfoil shaped roof overhangs clad with an aluminum composite panel system, which also ties the building’s structural expression in.

  These floating roof forms appear to float above a crystal appearance of the vast hangar wall heights of horizontal ribbed metal siding as well as the ultra-light translucent wall panel systems that daylight the hangar and maintenance areas.  A Composite Resin panel system installed as a rain-screen, highlights the main entry and subsequently the panels were used as insulated spandrel glazing units in the storefront window systems.  All of these light materials appear to sit on a heavy grounded base by design.  That base starts with a split-face CMU wainscot and a masonry field of glazed CMU.  Finally the building is capped with prefinished standing seam metal roofs, which were curved to match the gentle arch of the roof forms.



	The key material that helps the AASF celebrate lightness and helps capture great, framed views of the mountains is the use of blue-green and blue GLASS.  Blue and Blue-Green glass units tie the AASF to the crisp blue skies of Colorado that are so plentiful, while adding performance and functionality to the space with fine-tuned shading coefficients, and low “E” coatings.
Final Finishes really bring the Interior Architecture to life at the AASF.  Highlighted by a highly articulated scored and stained concrete floor that tells a story about Colorado Army Guard Aviation.  The stained concrete floor is a design representative of the airfield layout of Buckley AFB, the true North compass setting and an array of flight vectors imprinted into the floor denoting regular headings used by the aviators.




4.  Demonstrate how customer satisfaction was achieved.

	Customer Satisfaction was achieved by a Charette and User Interview process, which allowed hands on customization of user needs and facility functions.
The Coover-Clark & Associates and CH2MHILL team collaboration of Architecture and Engineering provided a multitude of design solutions which were part of an overall evolving design process that addressed the global goals of the Guard and the program requirements of the Aviation Support Facility.

The design team was rigorous in the involvement of Building Information Modeling (BIM) and a multi-layered QA/QC process to be sure that the construction documents were in keeping with the “Design Intent.”


5.  Describe any unique or innovative design/construction solutions used (i.e. - facility orientation, siting, massing, shapes, construction methods and means, etc.).  Specify what is used, how it is used and discuss their benefits.
	Daylighting, Energy Optimization, and Innovation key the design achievements for the AASF.  96% of occupied spaces within the AASF have daylight access.  In addition to the connection to the exterior views and a comfortable work environment within occupied spaces, natural daylighting offers a major operating cost break.  The success of the daylighting should save over $10,000 per year.  The strategy for daylighting this facility has mostly to do with providing diffused natural light into the hangar volumes for maintenance of the aircraft.  This is made by the use of translucent wall panels and skylights, as well as the use of a light shelf over the hangar bays to bounce light into the hangar.  A rigorous study was made by CH2MHILL to pinpoint trouble spots in the floor plan and remedy these by articulation of the building skin and roof.  In the administrative areas of the building more care was given to the use of clerestory lighting in circulation zones and open office areas, while personnel offices, break rooms, and flight operations were given view windows with sun control devices for comfort.  Architectural form selection and building orientation are all integral to the design for energy efficiency and daylighting.

Energy Efficiency innovations were made for this project, as the project type requires a ventilation exchange rate of the entire hangar volume per hour.  That means, during winter months over 2,000,000 cubic feet of air would be heated and then discharged directly outside, wasting an incredible amount of energy.  One innovation was made to counter this loss while providing fresh air during the exchange.  A heat exchanger was inserted into the hangar’s makeup air system to pull the heat from the air being exhausted and transfer it to the air being supplied to the hangar.  75% of the heat is recovered by this system, which equates to a savings of $38,000 per year.




6.  Identify what materials & systems are used to reduce energy & water consumption and how any renewable energy sources have been incorporated (either in the production of the material used or its application).
	Water Efficient Landscaping and irrigation innovation helped achieve a savings of 85% over the Baseline Case assumptions set forth by USGBC.  The AASF Landscape is highlighted by a series of Cobblestone Dry Creek beds, which provide irrigation while draining rain water and snow runoff from the facility.
Water Use Reduction by at least 30% over the EPA 1992 baseline fixture performance.  The design incorporated waterless urinals, low flow fixtures with motion sensing, and the recycling of aircraft wash water.




7.  Describe what renewable resources and recycled materials are proposed or used in the construction of the project.  Also explain how waste generation is minimized during construction and/or demolition.
	Numerous materials that are rapidly renewable or contain a high level of recycled content went into the finish of the AASF.  Notably the furnishings, carpet, rubber floors, bamboo accents and ceilings, aluminum curtain wall, glass, and CMU block aided the design in achieving Materials and Resources points through LEED.
Use of stained concrete and epoxy floor coatings were used throughout, thus cutting down on the number of materials manufactured for use, while assuring a long-term durable finish and unlikely chance that a new material be needed in the future.

Waste Generation was minimized by two substantial opportunities.  

1. Replacement of an existing airfield would require the removal of over 45,000 square yards of asphalt and base gravel.  About 200,000 cubic feet of asphalt and 300,000 cubic feet of base gravel material were kept out of the landfill and the energy that would have been expended to haul it offsite was saved.  Instead of taking these materials offsite, the project was able to reuse the Asphalt and gravel to construct the main access road and employee parking lot.

2. Because of highly expansive soils onsite, the soil under the proposed building and the existing airfield needed to be over-excavated and replaced with local select fill to stabilize the ground.  Over 2 million cubic feet of excavation was reused to create, planned landscape features and an on-site runoff detention area.




8.  Discuss the established target energy budget figures per ETL 94-4 used for this project for heating & cooling and compare it to the final design projections.  Identify the amount of differential expected as a percentage (i.e. saving 12% more than the established energy budget).
	This was an Army contract so this project actually did not follow ETL 94-4.  However, when compared to the energy cost budgets for energy systems regulated by ASHRAE/IESNA standards 90.1-1999 our building showed a 60% reduction in energy cost overall.  Along with making wise decisions on the type of Air-handling systems, the design for daylight monitoring, occupancy sensors, and reheat systems added to the overall goal of saving energy.



9.  Express how compatibility has been maintained with other facilities on the installation.

	Buckley Air Force Base has developed a Facilities Excellence Plan and Architectural Guidelines for multiple use areas (zones) of the installation, which were an aid in designing the AASF.

The AASF maintains compatibility within the “Industrial Zone” by use of split-face masonry products, Aluminum Window Systems, Metal siding, and xeriscape landscaping principles.  Along with certain materials, a color guideline was provided by the Base CE and Architect.

Innovations were made however, by pushing the envelope on what exactly fit the standards or guidelines.  By making different use of Standing Seam Roofing along with a white color, usage of ribbed metal siding in a horizontal pattern rather than vertical, and by adding a Glazed CMU product not in the base guidelines but in keeping with the color palette set forth; the AASF has embellished upon the Buckley AFB Guidelines and is not only acceptable but will also have future incorporation into those said guidelines.  Buckley Air Force Base is hoping to change the expectations and image of the “Industrial Zone” of their installation.




10.  Identify how Life Cycle Cost (LCC) analysis results met the lowest cost over the life of the facility.  Describe any long-term savings or non-financial benefits.  

	Better environmental controls in the hangar:  NFPA classifies the hangar maintenance area as a Class I, Div II space requiring 1 air change per hour. To avoid the energy cost of heating that much air our design added a heat pipe heat recovery radiator to the supply air to save money along with a evaporative cooler to the supply air into the hangar to improve quality of the work environment.
By transferring the heat in the exhaust air stream to the intake air the heat recovery system saves over $38,000/ year.  There is a return on investment of less than 5 years to recover the cost of adding the heat recovery to the supply air system.  This included the cost of adding the Evaporative cooling “mister” which will cool summer temperatures by 10 – 15 degrees and reduce static electricity.

This system not only save significant energy but it offers some cooling and humidification in the summer improving worker comfort and protecting people and equipment from static discharge.

Light Dimmers with daylight monitoring in the hangar:

The high number of solar days available in Denver provides an excellent daylighting opportunity.  However to ensure that lights were turned off (or in this case dimmed) when the daylight levels were high enough for the work environment, automatic controls were added to the hangar lighting system to  raise the power to the lamps only when needed.   The estimated energy savings is expected to be over $12,000/yr.   At this rate the owner should recover the cost of the light sensors and the special ballasts in a little less than 10 years.

However, it is not all about the cost savings. The use of daylight throughout the building improves the work environment.  By bringing daylight into the building workers stay connected to the outside and interior spaces with exterior window also benefit from illumination that the sun can provide.  The quality of daylight in the hangar (see new hangar photo) eliminate the high contrast visual impairment that occurs when daylight is brought into a dark space through small openings.




11.  For building entries, provide a web link to a completed LEED™ checklist for this project: 

	      See Final LEED Score Sheet, attached.  


12.  Describe how the design improves the Indoor Environmental Quality (IEQ) of this facility as compared to a traditional design.

	The design has much more daylight than traditional designs.  The building was oriented to maximize the solar access.  For the hangar this meant that for nearly 300 days a year the daylight levels on the hangar floor are between 50 and 100 foot candles.  The Hangar Ventilation not only has heat recovery that saves 70% of the heat energy and saves over $38,000 annually but it has an evaporative cooler inserted into the system that should be able to drop the ambient temperature 10-15 degrees below the outdoor temperature which could mean the difference in working 90deg temperatures or 75 deg temperatures.  The added humidity not only increases comfort during the hot dry summers but reduces static potential.  This will protect people and equipment from static discharges.
The Office environment has been enhances by the inclusion of clerestory windows in the central corridor.  The high central corridor provides daylight into the center of the office.
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Yes 2 No Aurora, CO

nnn Sustainable Sites 14 Points
Prereq 1 Erosion & Sedimentation Control Required

1 Credit1  Site Selection

Credit2  Urban Redevelopment

Credit3  Brownfield Redevelopment

Credit4.1 Alternative Transportation, Public Transportation Access

1 Credit4.2 Alternative Transportation, Bicycle Storage & Changing Rooms
1 Credit4.3 Alternative Transportation, Alternative Fuel Vehicles

Credit4.4 Alternative Transportation, Parking Capacity and Carpooling

1 Credit 5.1 Reduced Site Disturbance, Protect or Restore Open Space

1 Credit5.2 Reduced Site Disturbance, Development Footprint

1 Credit6.1 Stormwater Management, Rate and Quantity

1 Credit6.2 Stormwater Management, Treatment

1 Credit 7.1 Landscape & Exterior Design to Reduce Heat Islands, Non-Roof
1

1

Credit7.2 Landscape & Exterior Design to Reduce Heat Islands, Roof
Credit8  Light Pollution Reduction
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1 Credit 1.1 Water Efficient Landscaping, Reduce by 50%

Credit 1.2 Water Efficient Landscaping, No Potable Use or No Irrigation
Credit2  Innovative Wastewater Technologies

1 Credit3.1 Water Use Reduction, 20% Reduction

1 Credit 3.2 Water Use Reduction, 30% Reduction

Yes ? No

n ﬂ Energy & Atmosphere 17 Points

6
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m Prereq 1 Fundamental Building Systems Commissioning Required
Prereq2  Minimum Energy Performance Required
m Prereq3 CFC Reduction in HVAC&R Equipment Required

8 Credit1  Optimize Energy Performance 1010

Credit2.1 Renewable Energy, 5%
Credit2.2 Renewable Energy, 10%
Credit2.3 Renewable Energy, 20%
Credit3  Additional Commissioning
1 Credit4 Ozone Depletion

Credit5 Measurement & Verification
Credité  Green Power
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Kl WMaterials & Resources 13 Points

Y] Prereq 1 Storage & Collection of Recyclables Required
Credit 1.1 Building Reuse, Maintain 75% of Existing Shell

Credit 1.2 Building Reuse, Maintain 100% of Shell

Credit 1.3 Building Reuse, Maintain 100% Shell & 50% Non-Shell
1 Credit2.1 Construction Waste Management, Divert 50%

1 Credit2.2 Construction Waste Management, Divert 75%
Credit3.1 Resource Reuse, Specify 5%

Credit3.2 Resource Reuse, Specify 10%

1 Credit4.1 Recycled Content, Specify 5% (post-consumer + %2 post-industrial)
1 Credit4.2 Recycled Content, Specify 10% (post-consumer + %% post-industrial
1 Credit 5.1 Local/Regional Materials, 20% Manufactured Locally

Credit5.2 Local/Regional Materials, of 20% Above, 50% Harvested Locally
Credité  Rapidly Renewable Materials
1 Credit7  Certified Wood

Yes ? No

nnﬂ Indoor Environmental Quality 15 Points
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Prereq 1 Minimum IAQ Performance Required
Y Prereq2  Environmental Tobacco Smoke (ETS) Control Required

1 Credit1  Carbon Dioxide (CO, ) Monitoring

1| Credit2 Ventilation Effectiveness
1 Credit 3.1 Construction IAQ Management Plan, During Construction
1 Credit 3.2 Construction IAQ Management Plan, Before Occupancy

1 Credit4.1 Low-Emitting Materials, Adhesives & Sealants

1 Credit42 Low-Emitting Materials, Paints

1 Credit4.3 Low-Emitting Materials, Carpet

1 Credit4.4 Low-Emitting Materials, Composite Wood & Agrifiber

1| Credit5 Indoor Chemical & Pollutant Source Control
Credit6.1 Controllability of Systems, Perimeter

Credit6.2 Controllability of Systems, Non-Perimeter

1 Credit7.1 Thermal Comfort, Comply with ASHRAE 55-1992
1 Credit7.2 Thermal Comfort, Permanent Monitoring System
Credit8.1 Daylight & Views, Daylight 75% of Spaces
Credit8.2 Daylight & Views, Views for 90% of Spaces
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Yes ? No

Bl nnovation & Design Process 5 Points

1 Credit 1.1 Innovation in Design: Educational Outreach

1 Credit 1.2 Innovation in Design: Sanitary Sewer Protection
1 Credit 1.3 Innovation in Design: Material Use Reduction
1

1

Credit 1.4 Innovation in Design: Re-use of on site materials
Credit2 LEED™ Accredited Professional

a A A A A

Yes ? No

mnm Project Totals (pre-certification estimates) 69 Points

Certified 26-32 points Silver 33-38 points Gold 39-51 points Platinum 52-69 points
Green squares represent possible points with high probability of success.
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