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Brazoria National Wildlife Refuge, located on the Texas Gulf Coast, near Freeport, Texas, consists of coastal estuarine and coastal prairie habitat.  It was established in 1966 as a migratory bird project for wintering waterfowl. The refuge typically winters 30,000-40,000 ducks and 40,000 snow geese.  It also contains about 4,000 acres of native coastal bluestem prairie.

The purpose of the 2,065 square-foot Brazoria Environmental Educational Discovery Center is to educate the next generation and the public about the environment and specifically about the Texas coastal estuarine and coastal prairie habitat. The Center consists of an education building with an open classroom and visitor displays, a restroom building, a water pump house, and a nature trail. Over 5,000 students use the facility for environmental education training, both in the classroom and in the outdoors, to conduct experiments in biology and environmental science, and an estimated 15,000 visitors will come to the visitor contact center to orient themselves to the refuge.  The schoolchildren will also learn about the environmental, sustainable, and energy saving features of the Center, and will be actively involved in making displays and models demonstrating these practices.

The Center generates 100 percent of its own electrical power using two separate solar photovoltaic arrays.  The amount of renewable energy produced as a result of the project is 35.5 kWh/day, or 12,958 kWh/year that equals 44.2 million BTU’s saved per year.  As this is a new building, savings compared to the previous fiscal year cannot be computed.  

In addition, the Center is a model of water conservation.  It has low-flow 1.6 gallon/flush toilets,

roof rainwater capture for planter irrigation, ponded areas to retain stormwater, and an aerobic wastewater treatment system powered by solar energy.

One 2 kW solar array operates the direct current domestic water pump and their sewage lift pump.  A second 5.4 kW solar array on the roof of the Discovery Center maintains the charge on 24, 6-Volt deep-cycle batteries.  The battery bank’s DC current is converted to 240/120 VAC, 1 phase, electrical power using two Xantrex/Trace inverters that serve the building’s light, receptacles, and ventilation system.  The solar system is backed up by an 8.5 KW Kohler Electric Generator.
Since the Discovery Center’s electrical power is a precious commodity, it incorporates whole building sustainable design principles and approaches to minimize energy consumption, protect and conserve water, use environmentally preferable products, enhance indoor environmental quality, and optimize operation and maintenance practices.  In addition to the two solar photovoltaic arrays totaling 7.4 kW, a number of other major energy conservation measures and sustainable innovations were included into the design and construction of the building:

· Small environmental footprint (less than 1 acre);

· Minimal site disturbance;

· R-24 insulated walls and roof;  
· Natural lighting including clerestories and minimal roof overhangs;

· Insulated “Low -E” windows;  

· Sun shades over east and south facing windows;

· Reflective metal roofing material;

· LP Gas refrigerator;

· Instantaneous LP gas water heater;

· LP Gas-fired, high efficiency, 5 ton ammonia gas absorption, low electrical demand chiller; 

· Natural ventilation windows with awnings for use during rain;

· Direct Current domestic water well pump;

· Direct Current sewage lift pump;

· “green tip” T-8 light fixtures with electronic ballasts;

· Electric lights switched for phased/optimal operation;

· Water conservation flow restrictors in bathroom faucets;

· Steel with high recycled content used in construction;

· Commitment to recycling;

· Low-VOC carpets and adhesives;

· Low-flow 1.6 gallon/flush toilets;

· Roof rainwater capture for planter irrigation;

· Ponded areas to retain stormwater; and

· Aerobic wastewater treatment system powered by solar energy.

The Discovery Center is approximately 3 miles from the nearest utility.  It was the Service’s objective from the beginning of project planning to make the building energy independent, minimize site disturbance, and incorporate as many sustainable greening practices as possible during the course of design and construction.  The Service based the design of the Discovery Center to conform to the U.S. Green Building Council's Leadership in Energy and Environmental Design (LEED) criteria. At each stage of design and construction, the group chose to minimize the building's life-cycle costs and environmental impacts. Cost savings features include natural day lighting, solar power, energy efficient lighting, natural ventilation, and highly efficient water fixtures.  A preliminary analysis of the facility indicates that it could achieve 38 points and receive equivalent to a LEED Silver rating.
This is the first energy independent building designed and constructed by the Service.  After attempting to obtain funding for this facility for a number of years, both internal and external funding was obtained by relying on partners and stakeholders to assist in fund raising efforts.  Collaborating with local community members, refuge visitors, Friends of the Brazoria National Wildlife Refuge, the Brazosport and Angleton Independent School Districts, Rice University, and Brazosport College, the Service attempted to involve them as much as possible in the design of the Center. The cost of the project was $585,652, and the solar photovoltaic system cost was $62,000.  Since the cost of bringing utility power to the site was estimated to be over $50,000, there is a substantial cost savings associated with making the building energy independent. Additionally, the Friends of the Brazoria National Wildlife Refuge helped obtain a $46,000 Texas Coastal Management Grant for scientific instruments for the schoolchildren.  Rice University may offer a class there.

In summary, this new environmentally friendly Discovery Center at Brazoria National Wildlife Refuge in Texas represents a new standard in innovative technology and sustainable design. Every day, this facility demonstrates how we can improve upon our stewardship of our natural resources and provide a welcome and educational place for visitors and students.  Opened to the public in November 2004, the zero-energy, sustainable Center achieves minimal impacts to our natural environment through efficient energy and water consumption, careful selection of the building site, and use of post-consumer recycled content and sustainably harvested construction materials. The 44.2 million BTU’s saved per year is power that does not have to be supplied by the electrical utility grid.  The information provided herein is based on actual data. The hardware was commercially available; it did not have to be developed specifically for the project nor improved.  The building is metered separately to ensure accurate energy reporting.
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