2004 Northeast Green Building Awards – Entry Form

ECHO at the Leahy Center for Lake Champlain

1. Category entered: Places of Learning
2. Building location and context.
ECHO, the new lake aquarium and science center, is located on the shore of Lake Champlain in Burlington, Vermont. ECHO shares the stories of the Ecology, Culture, History and Opportunities of the Lake Champlain Basin. ECHO’s core mission is to foster stewardship of the Basin and its precious resources. Encompassing almost 30,000 square feet, the two-story building presents 12,000 gallons of aquariums with more than 1000 live fish, amphibians and reptiles surrounded by nearly 100 hands-on interactive exhibits in a setting of spectacular views of Lake Champlain and the Adirondack Mountains.

The site for ECHO was a former abandoned industrial “brown field” site. Site work included demolition of existing buildings, removal of fuel tanks and other hazardous materials and re-vegetation of ~ 20% of the site.

ECHO shares the Leahy Center building with the Rubenstein Ecosystem Science Laboratory, a lakefront extension of the Aiken Center for Natural Resources at the University of Vermont (UVM). The laboratory houses state-of-the-art research facilities, with laboratories for the study of contaminants, water and sediment quality, and aquatic biota including fish, invertebrates

and algae. The facility is used as a teaching laboratory by UVM, St.Michael’s College

and, ECHO. 
3. List the key sustainable design features.
· R-4 energy rated argon-filled triple-pane, low leakage windows with thermally broken frames are three times the R-value of a common commercial window 

· A fluid-applied membrane located on the warm side of the insulation, coupled with self-adhering membrane at transitions, provides a continuous air barrier, vapor retarder and drainage plane

· The building is wrapped in continuous insulation below the foundation and floor slab, up through the walls, over the parapet and across the roof. Insulation materials include durable, recycled mineral fiber and zero ozone depletion, HCFC-free polyisocyanurate.

• R-30 zero-ozone depletion roof insulation.

• R-18 recycled mineral fiber wall insulation

• R-15 zero-ozone depletion slab insulation

· Computer control of mechanical systems utilizing occupancy sensors, indoor temperatures, carbon dioxide sensors, humidity levels, outside climate conditions and other parameters. This system is monitored and managed on site and can be accessed for monitoring and management off site.

· 70% efficient total energy recovery for ventilation utilizing energy recovery enthalpy wheel allowing a 15 ton (18%) reduction in chiller capacity and 300,000 Btu/hour (34%) reduction in heating capacity

· 85% construction waste recycled

· 25%  of building materials were manufactured within a 500-mile radius of Burlington

· 50% of the wood used is certified sustainably harvested

· Computer controlled lighting system with schedule, occupancy and daylight control

· A lighting system utilizing highly efficient, dual level, T5 fluorescent and LED fixtures 

· The installed lighting power density is 40% below the ASHRAE allowed standard

· Located within ½ mile of commuter rail and ¼ mile of bus lines

· Bicycle storage within 50 yards of entrance; showers provided for bicyclists

· Alternative fuel vehicle refueling stations provided in parking area

· Carpool parking provided in parking area

· No direct-beam lighting from ECHO visible beyond property lines

· Waterless urinals; toilets which have 1.6 gallon and 0.8 gallon flushes

· 36% reduction in water usage as compared to Energy Policy Act, 1992.

· AO Smith 90% thermal efficiency boilers

· Recycled material collection and storage location

· Low VOC emitting materials used (paints, adhesives, carpet)

· Chemical use areas, copy room have independent exhaust ventilation

· Landscaping uses plants native to the Lake Champlain Basin and do not require an irrigation system.  

4. Describe relationships between the formal, programmatic, and high-performance design strategies and the site – that is, how the green architecture is linked to its site context.
The prominent position of this facility in the cultural life of Burlington as well as its high-tech, environmentally friendly features provides an advantageous arena to educate visitors about the Lake Champlain Basin, Green Buildings and LEED. Educational programming delivered by ECHO staff will include Green Building design features employed at ECHO.

Since the building is located in an extremely windy, northern lakeside location, a great deal of attention was paid to air sealing and insulation. State of the art, triple, glass, very low leakage windows are combined with a continuous spray on rubber membrane that provides a durable, flexible air-, water- and vapor- retarder. Both the drainage and insulation planes are continuous around the entire envelope of the building resulting in a highly durable and energy efficient building envelope.

5. Summarize the building program and program-specific features.

· Approximately 25 fish, amphibian and reptile exhibits and accompanying graphic panels displaying and interpreting the fauna of the Lake Champlain Basin.

· Over 100 educational, informative, interactive, hands-on exhibits, which share the Ecology, Culture, History and Opportunity of the Lake Champlain Basin.

· A classroom used for educational, entertaining programs.

· A conference room used for guest speakers, multimedia presentations as well as in-house educational programs.

· The Lake Champlain Basin Program maintains a resource room utilized by staff and ECHO guests, which provides a wealth of bound and electronic information on the Lake Champlain Basin.

· ECHO maintains a recycling area which is utilized by ECHO as well as many of the local nearby organizations. Paper, plastic, glass and cans are collected for recycling at this location.

6. Gross square footage (if mixed use, note approximate sq’/use).

· 29,670 square feet

7. Project cost (approximate total and per square foot).

· $9,100,000 (Excluding animal and educational, interactive exhibits)

· $307/SF

8. Provide performance information, including BTUs per square foot per year and any additional information, measured or simulated. Please provide this information using this form:  Energy Use Data Form (*.doc) 

The building uses 35% less energy than a standard building meeting ASHRAE/IESNA 90.1-99. When comparing the building to the City of Burlington’s more stringent Energy Code the building uses 27% less energy.

The ECHO is a place for 80,000 to 100,000 visitors to enjoy each year. The peak occupancy of the building is estimated to be over 700. This high occupancy impacted the cooling design significantly. In addition, the chiller provides chilled water for cooling all aquariums in the building during warmer months of the year. Given these design conditions, the installed cooling capacity of 70 tons, or 423 ft2/ton, is exceptional and can be considered a high performance system.

The building has a structural steel frame, with in-fill steel studs.  A careful calculation of adding R-19 fiberglass to these studs was done early in the design process.  Since there is so much steel – both studs and structural – the effective R-value of that wall would have been on the order of R-5.  All insulation is therefore exterior of the steel frame and studs.

From the inside out the wall is: gypsum board, steel studs (empty cavities), gypsum board, Procor spray-on membrane, 4” semi-rigid mineral fiber (Roxul), air space, masonry.  The calculated true R-value of the code wall - R-19 batts in the studs and R-3 continuous - was generously modeled as R-10; the wall that was built was modeled accurately at R-18.

The space for Plug Loads on the Energy Use Data Form was intentionally left blank.  This type of building has extraordinary “non-regulated” loads, with many exhibits and chilled fish tanks.  These loads were considered to be similar to “process loads” in an industrial facility: the exhibits are the business end of the museum. They are not permanent structures in the building, and will be changed over the life of the building – some more frequently, others less frequently.  Some of these loads are significant, including such things as computers with displays, lighting and fans.  

In addition, there is an extensive life support system for the fish tanks in the building.  There are two 7-1/2 HP pumps that continuously circulate ambient temperature and cold temperature water in two loops throughout the building for this system.  Efforts were made to reduce energy consumption of these pumps with variable frequency drives, but nonetheless these are significant electrical loads.  There are several different life support filtering assemblies – different fish require different water conditions.  Each of these systems has one or more continuously running pumps.  All of these pump loads were estimated in the energy modeling.  In total the non-regulated/plug loads add up to 131,730 kWh/yr.

9. Outline design intentions and methodological approach.

ECHO at the Leahy Center for Lake Champlain, the first LEED ™ Certified Project in Vermont, is the result of a multi-phase project dedicated to the stewardship and conservation of the Lake Champlain Basin. 

The goal of ECHO is to allow individuals to develop informed and educated decisions to create a better future for the Lake and the Basin. As such, the project team was guided by sustainable design ethics in the creation of a science center whose mission is to protect and enhance the Lake Champlain Basin and demonstrate the inherent value in sustainable design and construction.

The goals and challenges of the project were to provide the following:

· A unique and dynamic space designed to enchant, inspire and educate

· A community and educational resource with timeless appeal

· A durable "green" building that makes a significant contribution to the urban and natural landscape

· Public access around the entire building

· A compatible interface between a public center and research lab, each with a distinct identity

The project team worked collaboratively in an iterative and integrated design process. In addition to the requirements of multiple user groups and various exhibits, the process included input from neighbors, city and state government, utilities and a variety of stakeholders in the Burlington community. An environmental design consultant was an integral part of the project team.

Constant and open communication existed between design consultants, the construction manager and the user groups. Several iterations were involved in establishing the envelope design, building modeling using Trane Trace 700 and the mechanical and electrical designs. Detailed and sophisticated building modeling and various spreadsheet analyses informed the design. In addition, simple large-scale cardboard models were constructed (and deconstructed) to simulate seasonal daylight conditions. The project team evaluated materials, systems and building elements for sustainability and ultimate contribution to the design intent.     

The building is a superb example of sustainable design strategies and building operation practices. Within all areas of operation--from animal care and office management to gift shop products and food services--ECHO follows environmentally sound practices. 

