Fort Hood’s Buildings are Turning “Green” (Straw Bale Building)

By Randy Doyle and Jeff Salmon

What are “Green” buildings?  The term “green” in this case refers to environmentally responsible, productive, and healthy places to live and work.  Executive Order 13123, Greening the Government Through Efficient Energy Management, directs the Federal Government to “significantly improve its energy management in order to save taxpayers dollars and reduce emissions that contribute to air pollution and global climate change”.  In order to promote energy efficiency, water conservation, the use of renewable energy products, and foster markets for emerging technologies, the EO has established six major goals with timelines:

· Reduce greenhouse gases attributed to facility use by 30 percent by 2010

· Reduce energy consumption per gross square foot of its facilities by 30 percent by 2005 and 35 percent by 2010

· Reduce energy consumption per square foot, per unit of production, by 20 percent by 2005 and 25 percent by 2010

· Expand the use of renewable energy

· Reduce the use of petroleum

· Reduce total energy use and associated greenhouse gases

In a May 2000 memorandum, the Army Chief of Staff for Installation Management (ACSIM) decreed that all future facilities would be designed and built according to sustainable principles.  Sustainable Design and Development is the systemic consideration of current and future impacts of an activity, product, or decision on the environment, energy use, natural resources, economy, and quality of life.   It is Army policy that the concept and principles of Sustainable Design and Development shall be incorporated into installation planning and infrastructure projects.  ACSIM has asked the U.S. Army Corps of Engineers (USACE) to provide technical guidance to support this initiative.  The guidance will ensure that Sustainable Design and Development is considered in Army installation planning decisions and infrastructure projects to the fullest extent possible, balanced with funding constraints and customer requirements.

In December 2000, FORSCOM hosted a Sustainability Conference, which was facilitated by the Rocky Mountain Institute.  This conference instilled the mindset to put Fort Hood on a glide path to what we today call Sustainable Design Development (SSD).   In April 2001, Austin’s Green Building Program provided a presentation for the DPW Environmental Division consisting of an overview of green buildings and the USGBC LEED, Copyright © 2000 by U.S. Green Building Council. * This is where the “green” buildings come into the picture.  So again, what are “green” buildings?  Green Buildings incorporate design and construction practices that significantly reduce or eliminate the negative impact of buildings on the environment and occupants.  Green building practices cover the following areas: sustainable site planning, safeguarding water and water efficiency, energy efficiency, conservation of materials and resources, and indoor environmental quality.  The benefits of green design can be summarized into four categories: economic, health and safety, environmental, and community benefits.  Economic benefits are experience in building operations, asset value, worker productivity, and the local economy.  Also, occupants benefit from health and safety features, which are associated to risk management and its related economics.  The local and global community benefits from protecting air and water quality, and overall biodiversity and ecosystem health.  Finally, community and municipal benefits include a lessened demand for large-scale infrastructure such as landfills, water supply, storm water sewers, and their related development and operational costs; and decreased transportation development and maintenance burden and increased economic performance of mass transportation.

The Corps of Engineers Construction Engineering Research Laboratory (CERL) has developed a rating tool that will help identify and measure principles in projects.  This tool is the “Sustainable Project Rating Tool” (SPiRiT).  SPiRiT is based upon LEED 2.0™. * The Sustainable Project Rating Tool will help designers of Army projects incorporate sustainable criteria, methods and materials into their projects to meet policy requirements. 

In a May 2001 memorandum discussing Sustainable Project Rating Tool, the Army Assistant Chief of Staff for Installation Management directed “The initial Army goal is for all MACOM and installation projects to achieve a minimum SPiRiT Bronze sustainability rating.”  Understanding and applying the principles of SDD and using the SPiRiT rating process to improve day to day decisions and infrastructure projects is a gradual process.  With experience and use, higher SPiRiT levels can be achieved.

In a June 2001 memorandum discussing Sustainable Design and Development (SDD), the Director of Military Programs, U.S. Army Corps of Engineers directed “Effective immediately, all of our new designs for military facilities shall strive to achieve SPiRiT Bronze level.  When this level cannot be achieved, the District will inform MSC and HQUSACE.  Districts are strongly encouraged to phase in SPiRiT into ongoing designs”.

How does this effect Fort Hood?  Fort Hood Directorate of Public Works (DPW), in concert with Steinbomer and Associates Architects, Bragg Landscape, Fire Protection Engineering, Beneco Enterprises, Jaster-Quintanilla & Associates, Way Consulting Engineers, HMG Engineering Associates, Austin Energy’s Green Building Program and the Army Corps of Engineers, has partnered to design and build Fort Hood’s first ever “green” facility.  The Fort Hood Environmental Training Facility is scheduled to be the first of its kind to earn the COE’s SPiRiT Platinum certification level.  Platinum rating is the highest certification level achievable.  This new 4000 square foot multi-purpose training facility will be located in the southwest part of main Fort Hood, near the current DPW headquarters.   This quest required a dedicated team effort that capitalized on sustainable methods and practices while integrating new energy management technologies and methods. 

Ground breaking for this one-a-kind facility is scheduled for early August.  This facility will combine the latest in energy management technologies, while encompassing sustainable design concepts.  Part of the floor is salvaged from a recently demolished bowling alley.  The exterior walls will be made of straw bales, and the sand for the stucco will be ground bottles from Fort Hood’s recycling center.   The facility will utilize waterless urinals and low flow toilets to conserve water.  In addition, rainwater collection will be used for a drip irrigation system.  The landscaping design will utilize low maintenance, local vegetation while meeting FORSCOM force protection requirements.  For further energy management practices active daylighting will be used, along with motion sensors throughout the facility to turn lights off when not needed.

The orientation of the building is set to maximize the local weather patterns for cooling.  The insulation factor of the straw bales, combined with the highly efficient Pella windows will provide a highly efficient structure.  We anticipate a reduced need for conditioned air during the long hot Texas summers.

This quest has been a valuable educational experience for Fort Hood.  We quickly came to the realization that we can’t do it all.  Decisions have to be made based upon desired sustainability versus budgetary restrictions.  We utilized life cycle cost analysis to determine energy management methods that will give us the biggest bang for our buck, while earning enough points to achieve certification.  We made the decision to use higher cost Pella windows for the higher efficiency value.  Another important element is patterning the project to the area.    Full length porches on the south, a breezeway to capture wind, double hung windows and a metal roof all help keep the building comfortable in the hot, humid climate of Central Texas.  The use of low-emitting materials should be patterned after local or state regulatory requirements.  The success of our project was a direct result of an energized team that had experience with sustainable designs and projects, and was motivated to think “outside” of the box.   Scheduled for completion in fall 2002, this facility will be a showcase for sustainable design.  This project is part of Fort Hood’s ongoing efforts to “Green the Government”.

For further information, see SPiRiT (Sustainable Project Rating Tool); USACE Memo directing the use of SPiRiT (01 June 01) (.pdf); and ACSIM Memo describing SPiRiT (04 May 01) (.pdf).
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