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In 2002, the World Summit of Sustainable Development in Johannesburg, South Africa, produced a revolutionary concept that sustainable development must be implemented with concrete actions and measurable results.  Also, the Kyoto Protocol, commonly referred to as an innovation agenda, is designed to drive new sustainable technologies so that the globe could reach its emission reduction targets.

There has been significant research around sustainable design and construction, however, there is a need for more understanding of how buildings impact on humans and the environment can be reduced while remaining economically viable. For example, environmental impact of buildings in the US includes 65.2% of total U.S. electricity consumption, 36% of total U.S. primary energy use, 30% of total U.S. greenhouse gas emissions, 136 million tons of construction and demolition waste (approx. 2.8 lbs/person/day) and 12% of potable water. 

Sustainable Green Building Design and Construction is a group of practices that significantly reduce or eliminate the negative impact of buildings on the environment and occupants in five main areas including site planning, safeguarding water and water efficiency, energy efficiency and renewable energy, Conservation of materials and resources and Indoor environmental quality. Green Buildings possess many benefits such as the reduction of the impacts of natural resource consumption, enhances occupant comfort and health and minimizes strain on local infrastructures and improve quality of life. They also reduce operating costs, lower utility costs and optimize life-cycle economic performance. 

To standardize the process of green buildings the Leadership in Energy & Environmental Design (LEED) was created in the USA.  LEED is a system for designing, constructing, operating and certifying sustainable green buildings. It was also created to facilitate positive results for the environment, occupant health and financial return, providing a standard for measurement and use as a design guideline. 

Understanding and Applying Sustainable Building Practices in designing and constructing a sustainable green building presents special challenges to engineers and other design professions. The Mornningside elementary school in Toronto is the first school in Canada to be designed and built with the LEED criteria for green buildings. The design of this $15 Million Dollars building incorporates many features that could become the norm in the quest for sustainable design.

This paper provides the state-of-the art for sustainable green buildings design and construction. It also provides an insight to the LEED criteria and its standards. A comprehensive case study analyses for the application of the LEED criteria in the design and construction of the Mornningside elementary school in Toronto will be presented. The case study will include the process and criteria for the design and construction.

