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Sustainable Construction: Sustainability 
and Commissioning 

• A sustainable condition for planet as one in which there is 
stability for both social and physical systems, achieved 
through meeting the needs of the present without 
compromising the ability of future generations to meet 
their own needs. 

• A green building (or “sustainable building”) is a structure 
that is designed, built, renovated, operated, or reused in an 
ecological and resource-efficient manner.  

• Green buildings are designed to meet such objectives as 
protecting the health of occupants; improving  worker 
productivity; using energy, water, and other resources more 
efficiently; and reducing the overall impact on the 
environment. 
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• The design, construction, and operation of facilities 
have a major impact on the proliferation of greenhouse 
gases.  

• Inefficient energy buildings consume far more energy 
than is necessary for a comfortable working 
environment. In turn, this waste in energy escalates the 
use of fossil fuels and contributes to the proliferation 
of greenhouse gases.  

• The materials used in buildings such as wall and floor 
surfaces, paint, laminates, manufactured boards, and 
refrigerants are contributors to pollution as well, to the 
extent that they are designed to be environmentally 
friendly. 
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• Importance of Sustainable Construction 

• In the United States, buildings and their 
landscapes are a major source of pollution 
accounting for a third of all energy consumed, 
more than a third of the carbon dioxide 
emissions, and almost half the sulfur dioxide 
emissions produced in the country. 

 

4 CM 8 



Lean Construction and Green Buildings 

• Green buildings promote and support the concept of lean 
construction.  

• While lean construction involves the minimization of waste, 
ensuring that the resources used in the building process 
enhance the value chain for a completed facility, green 
building design is based on design principles that promote 
environmentally beneficial long-term operation. 

• Overall, a combination of these approaches significantly 
enhances sustainability.  

• Not only  is a lean building assembled using fewer 
resources (human, financial, energy, material, etc.), but a 
green building has a lower environmental impact in its 
construction continues in its on-going operation as well. 
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• Green practices may even reduce initial 
construction costs. 

• It can also reduce haulage costs for waste 
disposal as some of that material can be 
reused. 
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• Sustainability Practices 

• Using resources efficiently and minimizing raw material 
resource consumption, including energy, water, land, 
and materials, both during the construction as well as 
throughout the life of the facility. 

• Maximizing resource reuse 

• Utilizing renewable energy sources 

• Creating a healthy working environment 

• Building facilities of long-term value 

• Protecting and/or restoring the natural environment 
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• There are several systems that provide a framework for green 
building initiatives: They include: 

• Energy Star 
• Green Globes 
• Florida Green Building Coalition 
• LEED 
• In terms of the degree of adoption, Energy Star is managed by the 

U.S. Department of Energy and is applicable nationwide.  
• Green Globes is growing nationwide, as is LEED, but the Florida 

Green Building Coalition applies in the state of Florida only.  
• These systems vary in complexity and in the degree of verification 

required in order to have a building certified. 
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• LEE D (Leadership in Energy and Environmental Design) 
• Members of the USGBC from all segments of the building 

industry developed the LEED system starting in 1995 to 
provide a national standard and continue to contribute to 
its on-going evolution and growth.  

• Its development included representatives from all sectors 
of the building industry with funding from the U.S. 
Department of Energy, and unique in having had its 
development open to both industry and public scrutiny. 

• According to the USGBC, the LEED green building rating 
system is a voluntary,  consensus-based national standard 
for developing high-performance, sustainable buildings. 
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Categories of sustainable projects 

• 1. Sustainable sites (SS): By selecting an appropriate 
project location, designers can reduce urban sprawl, 
promote the use of mass transportation, and reduce 
the dependence on personal transportation. Urban 
infill areas are examples of this practice, as they may 
already have the needed infrastructure.  

• Site sustainability can also be enhanced by retaining 
existing trees and landscaping. 

• Plants that have minimal water and pesticide 
requirements are highly desirable. Recycling of paving 
material materials and mulches promotes the concept 
of sustainability. 
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• 2. Water efficiency: Water usage can be reduced 
by 30% or more in commercial buildings. In a 
typical 100,000 square foot office building with 
650 occupants, low-consumption fixtures 
equipped with sensors can save over one million 
gallons of water per year, assuming that each 
occupant uses 20 gallons per day. The strategies 
used include water efficient landscaping, 
irrigation efficiency, use of recovered rainwater 
and recycled wastewater, and non-potable water 
treated by a public agency. 
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• 3. Energy and atmosphere (EA): Improvements in the energy 
efficiency of buildings reduce operating costs and enhance comfort. 
Greater energy efficiency. 

• Also reduces pollution from power generation equipment. Passive 
design strategies such as building shape and orientation, passive 
solar design and the use of natural lighting have measurable 
benefits. Natural lighting, in particular, has a positive impact on the 
well-being and productivity of building users. 

• High-efficiency lighting systems provide the maximum amount of 
• lighting per kilowatt; task lighting is more cost effective than area 

lighting. 
• Advanced lighting controls such as motion sensors and dimmable 

systems are also highly cost effective. 
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• 4. Materials and resources (MR): Recycled materials 
reduce the impact of waste in landfills, and also reduce 
the impact of natural resource consumption to 
produce new construction materials. 

• 5. Indoor air quality (EQ): According to the 
Environmental Protection Agency  (EPA) the levels of 
pollutants indoors are often many times greater than in 
outdoor  air. Buildings that provide for increased levels 
of filtered outdoor air have lower levels of pollutants 
and appear to provide a better environment for users. 
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• 6. Innovation and design process (ID): This 
category of the LEED standards assigns 
additional credits for innovative applications 
and so-called exemplary performance for 
exceeding specific thresholds for compliance. 
For example, diverting more than 90% of 
construction waste from a landfill would be 
recognized with an innovation credit. 
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• Benefits of Sustainable Construction 
• There are several benefits of sustainable construction 

including improved health, safety, comfort, and/or lower 
building operating costs. 

• Other factors of green building include being more 
environmentally friendly than other building practices, 
creating structures that are more durable and less 
polluting, as well as making substantially better use of 
natural resources.  

• Furthermore, the cost of sustainable construction is often 
no greater than the cost of a conventional building, and 
savings can frequently be realized in heating, cooling, and 
fuel costs over the long-term. 
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• Examples of Green Construction Projects 
• The following case studies illustrate successful 

applications of LEED principles in construction 
projects. 

• Case Study #1 
• A school built to LEED standards can accomplish 

significant savings. 
• Project size: 92,000 square feet 
• Project Cost: $12.93 million 
• Certification: LEED Silver 
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• Of all the waste produced by the construction, 81% was recycled; • 
39.5% of the construction materials were manufactured within a 
radius of 500 miles. 

• • Of the wood used in the building, 52% came from forests certified 
by the Forestry Stewardship Council as being sustainably managed. 

• Of construction materials, 25% were made of recycled materials. 
• The parking facilities had reserved parking for fuel-efficient 

vehicles. 
• Faucets, urinals, toilets, and so on were selected to reduce water 

consumption by 30%. 
• All paints, adhesives, sealants, and carpets contained very low 

levels of, or no volatile organic compounds (VOCs). 
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• Examples of Operational Benefits 
• Energy- and water-efficient buildings have been able to 

reduce their operating costs significantly. Use can be 
cut to less than half than that of a traditional building 
by employing aggressive and well-integrated green 
design concepts. 

• Employees in buildings with healthy interiors have less 
absenteeism and tend to stay in their jobs. The 
Internationale  Nederlanden (ING) Bank headquarters 
in Amsterdam uses only 10% of the energy of its 
predecessor and has cut worker absenteeism by 15%. 
The combined savings equal $3.4 million per year. 
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• More than 17 million Americans suffer from asthma, and 4.8 
million of them are children. 10 million school days are missed 
by children each year because of asthma, which is 
exacerbated by poor Indoor Air Quality (IAQ). 
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• Checklist for Environmentally Sustainable Design and 
Construction 

• Smaller is better 
• Design an energy-efficient building 
• Design buildings to use renewable energy 
• Optimize material use 
• Design water-efficient, low-maintenance landscaping 
• Make it easy for occupants to recycle waste 
• Look into the feasibility of gray water and roof-top water 

catchment systems 
• Design for future reuse 
• Avoid potential health hazards: radon, EMF, pesticides 
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• Renovate older buildings 
• Evaluate site resources 
• Locate buildings to minimize environmental impact 
• Pay attention to solar orientation 
• Situate buildings to benefit from existing vegetation 
• Minimize transportation requirements 
• Avoid ozone-depleting chemicals in mechanical 

equipment and insulation 
• Use durable products and materials 
• Choose building materials with low-embodied energy 
• Buy locally produced building materials 
• Use building products made from recycled materials 
• Use salvaged building materials when possible 
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• Minimize use of old-growth timber 
• Avoid materials that will off gas pollutants 
• Minimize use of pressure-treated lumber 
• Minimize packaging waste 
• Install high-efficiency heating and cooling equipment 
• Install high-efficiency lights and appliances 
• Install water-efficient equipment 
• Protect trees and topsoil during site work 
• Avoid use of pesticides and other chemicals that may 

leach into the groundwater 
• Minimize job site waste 
• Make your business operations more environmentally 

responsible 
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