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Green Buildings 

 
According to EPA (the US Environmental Protection Agency) Sustainability is based on a simple principle: 
óEverything that we need for our survival and well-being depends, either directly or indirectly, on our natural 
environment. Sustainability creates and maintains the conditions under which humans and nature can exist in 
productive harmony, that permit fulfilling the social, economic and other requirements of present and future 
generations. Sustainability is important to making sure that we have and will continue to have, the water, 
materials, and resources to protect human health and our environmentô. (Sustainability basic information 

http://www.epa.gov/sustainability/basicinfo.htm) 

Sustainable construction or Green Building emerged to find solutions that limit the impacts of the built 
environment. The built environment is the human made surroundings including buildings and transportation 
systems that form neighborhoods that form the urban system. 
 
Commercial construction in the United States 
accounts for:  
 
Å 14% of potable water consumption 
Å 30% of waste output 
Å 38% of carbon dioxide (CO2) emissions 
Å 40% of raw material use 
Å 24% - 50% of energy use 
Å 72% of electricity consumption 
 
These impacts are directly or indirectly caused by traditional construction practices. The Green building 
movement target is changing traditional practices towards a more sustainable future including a minimum 
impact built environment.  
 

Traditional practices vs. Sustainable practices: 
 
Features of Traditional construction practices: 

¶ Site selection only considers a projectôs budget and ignores the environmental impacts of clearing land 
for development. Development results in the destruction of wildlife, adds a burden to our natural 
resource supply, requires more services, parking lots and transportation system to be built. 
Conventional site selection does not pay attention to the accessibility to mass transit, sharing parking 
and existing services nor the location of prime farmlands. 

¶ No preventive actions are considered to limit air pollution, water pollution, greenhouse gases and toxic 
chemicals during construction. 

¶ Team members donôt communicate, coordinate or integrate their efforts. The building is divided into 
landscape, structure, architecture, mechanical equipment and the owner who controls the budget and 
major decisions. Professionals from each discipline 
work individually and decide only with the owner most 
of the time. 

¶ Best practices to limit water and energy consumption 
are ignored. 

¶ No waste management plan is defined to be applied 
during or after construction. 

According to the EPA, in 2008 commercial buildings energy 
usage was: 

¶ 38% space heating 

¶ 20% lighting 

¶ 8% water heating 

¶ 14% cooling and ventilation 
 

Figure 2 

Figure 3 
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Features of Sustainable Practices: 

¶ Site selection analysis considers factors like community connectivity, accessibility to mass transit, 
opportunities to share parking and avoid building on prime farmlands and undeveloped lands. 

¶ Waste and pollution reduction. 

¶ The design and implementation of energy and water efficient systems. 

¶ Team members work in coordination through a holistic integrative approach to make environmental 
responsible decisions. 

¶ Operation and maintenance cost reduction because of more efficient utilities and high quality build.  
 
The US General Services Administration Green Building benefits are quantified as: 

¶ 13% lower maintenance costs 

¶ 26% less energy usage 

¶ 27% higher level of occupant satisfaction 

¶ 33% lower CO2 emissions 
 
 

Social, Environmental and Economic Benefits of  
Green Buildings: 

 
 

Social Benefits 
Å Better indoor environmental quality 
Å Healthier environment 
Å No extra burdens on local infra-structure 

Environmental Benefits 
Å Protect wild life 
Å No air or water pollution 
Å No extra waste production 
Å Prevent natural resources depletion 

Economic Benefits 
Å Lower operating and maintenance costs 
Å Higher property value  
Å Higher employee productivity 
Å Lower life cycle costs 
 
 

 
 

 
Figure 4 
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Triple Bottom Line: 
Social, Environmental and Economic benefits of Green 
buildings are also referred to by the Triple Bottom Line 
(TBL), Green buildings evaluation is based on their 
impacts on People (Social benefits), Planet 
(Environmental benefits) and Profit (Economic benefits). 
LEED certified projects achieve these three goals of 
sustainability. 
 

 
 
Green Building Design Principles 
 
Integrated Design Approach: 
This is a paradigm shift from the linear planning process and is 
composed of all project team members, the property owner, facility 
manager, designers and contractors working together in the early 
stages of the project to set the sustainable goals of the project and 
promote synergies between the parties.  
The Integrated Design Process (IDP) is essential in achieving 
sustainable goals. Whole Building or Holistic Design approaches 
result in forward- thinking sustainable designs. Integrated Design 
depends on concepts such as:  
 

¶ Integrated Project Delivery 

¶ Integrated Project Team 

¶ Systems Thinking Approach  

¶ Life Cycle Approach  
 

 
Integrated Project Delivery (IPD) 
Instead of the traditional design/build or design/bid/build project delivery methods, Integrated Project Delivery 
is used to promote the collaboration among key stakeholders and design professionals at early stages of the 
design phase. The owner, architect, general contractor, building engineers, fabricators, and subcontractors 
work together throughout the construction process. At the 
beginning of the process the project team members 
collaboratively define the sustainable goals of the project and 
during project construction process, the technologies and 
strategies are reviewed to verify that they meet these goals.  
 
Design Charrette: a brainstorming session held at the 
beginning of a project to set project goals, exchange 
information and address challenges. It is essentially a pre-
design meeting. 
 
 
 
 
Integrated Project Delivery phases:  
 

Figure 5 

Figure 6 

Figure 7 
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U.S. Green Building Council (USGBC) 

 
The U.S. Green Building Council (USGBC) is a 501(c) (3) nonprofit organization. It was formed in 1993 and 
based in Washington D.C. Members of USGBC include building owners and users; real estate developers; 
facility managers; architects, designers, engineers, general contractors, subcontractors; product and building 
system manufacturers; government agencies and nonprofits. They represent companies and organizations 
from across the building industry.  
 

USGBCôs Mission: "To transform the way buildings and communities are designed, built and operated, 

enabling an environmentally and socially responsible, healthy and prosperous environment that improves the 
quality of life." 
 
USGBC is a Committee based; Member driven and Consensus focused organization that provides: 

¶ Educational opportunities for both public and industry professionals through workshops and online or 

live seminars. USGBC helps industry professionals to receive accreditation as LEED professionals from 

the Green Building Certification Institute (GBCI). 

¶ Green building resources, strategies and tools for project teams and organizations interested in 
executing green buildings. 

¶ Networking through forums to support green building dialogue and communication. 
 
In 2002, USGBC launched Green Build the world's largest green building conference.  
 

 
Green Building Certification Institute (GBCI) 
 
The Green Building Certification (GBCI) is a separate entity that manages LEED professional accreditation 
program and the LEED project certification process. The GBCI was established in 2007 with the support of the 
U.S. Green Building Council to administer the LEED project certification process through third party 
certification bodies accredited by the American National Standards Institute (ANSI). 
 

GBCI responsibilities:  
Å GBCI manages the LEED professional accreditation program that includes examination development, 

registration and delivery. 
Å GBCI manages the development and implementation credential maintenance program (CMP), it 

determines the continuing education requirements for LEED accredited professionals.  
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¶ Intents: this section mentions the sustainability goals and environmental benefits of the 

credit/prerequisite. Essentially ñWhy the credit exists.ò 

¶ Requirements: this section outlines the options or paths to achieve the credit/prerequisite 

requirements and specifies the number of points associated with the credit.  

¶ Potential Technologies and Strategies: this section identifies the strategies, methods, technologies, 

documentation and standards that can be used to comply with the credit/prerequisite requirements.  

 More information about credits/prerequisites is available in the LEED reference guides and covers the 

following areas: 

1. Benefits and Issues to Consider: a section to describe the environmental damage that the 

credit/prerequisite will change and the economic benefits or considerations related to this 

credit/prerequisite. 

2. Related Credits: credits/prerequisites may have synergies or tradeoffs between them, this section lists 

the other credits/prerequisites which are affected by achieving this credit/prerequisite.  

3. Summary of Referenced Standards: a list of standards, such as ASHRAE, ASTM and EPA that are 

used as a requirement to achieve the credit/prerequisite. Federal, state, local laws and codes are 

used if more stringent than these standards 

4. Implementation: suggested methods and strategies to meet the credit/prerequisite requirements. 

5. Timeline and Team: a section to identify the team member(s) responsible for achieving the 

credit/prerequisite and when they should be involved during the credit achievement process. 

6. Calculations: if there calculations associated to the compliance of the credit/prerequisite, this section 

will list the formulas, explain how to solve it with examples if possible. 

7. Documentation:  this section explains and lists the required documents to be uploaded to LEED 

Online and specifies the declarant responsible for signing off on the credit/prerequisite. 

8. Examples: some credits/prerequisites have examples to show how they were achieved. 

9. Exemplary Performance: additional points that can be earned from some credits for a project that 

greatly exceed performance levels. No prerequisite offers exemplary performance points and not all the 

credits have exemplary performance points. 

10. Operations and Maintenance Considerations: a guide for strategies and technologies to be 

implemented to improve operation and maintenance procedures. 

11. Resources: websites and print media that may be beneficial. 

12. Definitions: definitions for terminology specific to this credit/prerequisite. 

Minimum Program Requirements (MPRs) 

A LEED project must satisfy Project Minimum Requirements (MPRs). MPRs are mandatory; they define the 

minimum characteristics that a project must possess in order to be eligible for certification. Even before 

Prerequisites, MPRs must be met. MPRs have three main goals: 

¶ To give clear guidance to the customer 

¶ To protect the integrity of the LEED program 

¶ To reduce complications that occur during the LEED Certification process 

Each rating system may have specific requirements which must be met. Refer to GBCI for detailed and 
updated MPR requirements 
 

MPRs Requirements:  
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1. Must comply with environmental laws 

2. Must be a complete, permanent building or space 

3. Must use a reasonable site boundary (no gerrymandering)  

4. Must comply with minimum floor area requirements 

5. Must comply with minimum occupancy rates (1 person at one point during the year) 

6. Must commit to sharing whole building energy and water usage data 

7. Must comply with a minimum building area to site area ratio 

Definitions, exceptions, and more extensive guidance on issues in this document are available in a separate 

document titled: óLEED 2009 MPR Supplemental Guidanceô. 

Credit Harmonization 

Credits and prerequisites of all LEED rating systems are consistent and aligned to make it easier for project 

teams to switch between rating systems. Credit Harmonization promotes consistency between the many LEED 

Rating Systems. 

Carbon Overlay 

Carbon overlay represents a quantitative index of the relative importance of each credit. USGBC prioritizes 

LEED credits according to their relative value for greenhouse gas emissions reduction. The credits addressing 

the most important emissions sources receive the highest value in the LEED rating system. A building carbon 

footprint is the total greenhouse gas emissions associated with its construction and operation such as: 

¶ Energy used in building systems 

¶ Building related transportation 

¶ Embodied emissions of water (electricity used to extract, convey, treat and deliver water) 

¶ Embodied emissions of solid waste (life cycle emissions associated with solid waste) 

¶ Embodied emissions of materials (associated with the manufacture and transport of materials) 

 

Credit Weightings 

Each credit is allocated a number of points based on the relative importance of the environmental impacts and 

human benefits of each credit with respect to a set 13 impact categories. USGBC uses EPAôs TRACI 

environmental impact categories as the basis for weighting each credit and the weightings developed by the 

National Institute of Standards and Technology (NIST) which compares impact categories with one another 

and assign a relative weight to each. Credit weightings depend on the following parameters: 

¶ All LEED credits are worth a minimum of 1 point. 

¶ All LEED credits are positive, whole numbers; there are no fractions or negative values. 

¶ All LEED credits receive a single, static weight in each rating system; there are no individualized 

scorecards based on project location. 

¶ All LEED rating systems-except LEED for Homes-have 100 base points; Innovation in Design (or 

Operations) and Regional Priority credits provide opportunities for up to 10 bonus points. 

Regional Priority Credits 
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USGBC regional councils and chapters have identified 6 credits per rating system that are of particular 

importance to specific areas and address geographically specific environmental issues. LEED Online 

automatically determines a projectôs regional priority credits based on its zip code. Each Regional Priority 

credit is worth 1 point; no more than 4 points can be awarded for each project under the Regional Priority 

category. A searchable database of regional priority credits is available by the USGBC website. 

LEED Technical Advisory Groups (TAGs) 

Technical Advisory Groups (TAGs) provide LEED technical advice; they assess and recommend technical 

solutions to the LEED Steering Committee (LSC) for review and approval. TAGs are responsible for providing 

technical advice to LEED committees and working groups to improve credits/prerequisites and support tool 

development. The Technical Advisory Groups are structured to include commercial, residential and 

neighborhood development expertise for specific technical issues within each unique LEED rating system. 

 

Project Registration and Certification 

Commercial LEED Rating Systems 

GBCI is the third-party verification for LEED certification. A project pursuing LEED certification must satisfy all 

Minimum Program Requirements (MPRs), prerequisites and a minimum number of credits as described in the 

applicable rating system. Donôt forget that projects must always meet local, regional and fire codes first! 

  

Project Certification Levels 

Å Certified: 40-49 points 

Å Silver: 50-59 points 

Å Gold: 60-79 points 

Å Platinum: 80+ points 

Registration 

The first step in the certification process is the Project Registration. Projects can be registered on the GBCI 

website (www.gbci.org). The website has information on registration costs. Registration provides access via 

LEED online website (www.leedonline.com) communication, software tools and other important information.   

LEED Online 

LEED online is a web based tool which the project team use to manage the LEED certification process. LEED 

online allows project teams to: 

¶ Complete documentation requirements 

¶ Upload required files 

¶ Submit application for review 

¶ Receive reviewer feedback 

Figure 19 

http://www.gbci.org/
http://www.leedonline.com/
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¶ Manage project details 

¶ Earn LEED certification 

Project Administrator 

This role is assigned by GBCI to the person who registers the project via LEED Online. The project 

administrator can be changed after registration. Project Administrator responsibilities are to: 

¶ Invite team members to the project on LEED online  

¶ Assign credits to team members 

¶ Submit the application for review 

¶ Accept the reviewer feedback 

LEED AP 

A project with a LEED AP who plays a principle role in the project is eligible for 1 point under the Innovation in 

Design category. A maximum of 1 point can be achieved regardless of the number of LEED APôs. It is not 

mandatory to have a LEED AP in the project team to achieve certification but a LEED AP can do the following: 

¶ Understand the certification process  

¶ Assigns credits to team members according to their expertise and the credit requirements 

¶ Coordinates between team members from different disciplines 

¶ Manages the credits documentation and uploaded files 

¶ Coordinates between local codes and standards and LEED requirements 

 

Eligibility 

A project that meets all the required MPRs and prerequisites and can achieve the minimum number of points 

to earn a certification level is a candidate for LEED certification.  

Project Checklist (LEED Credit Scorecard) 

It is a form provided by the USGBC that includes the prerequisites and credits of the selected rating system. 

This form is used by the project team (often during a charrette) to determine if they can meet all the 

prerequisites and the certification level they can achieve. 
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Figure 20 

 

Credit Forms and Calculators 

Credit forms are used to document and verify credit/prerequisite compliance. Credit forms or 

templates are Adobe interactive PDF forms accessible by Project Administrator and project team 

members via LEED online.  Each credit/prerequisite has its form which lists the documentation 

requirements for its achievement and signed by a specified team member.   

Calculators are built in for the credits that need calculations. 
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Samples of Credit Templates and Forms are available on the USGBC website 

http://www.usgbc.org/DisplayPage.aspx?CMSPageID=1447 

Certification Process Outline 

1. Prepare Application 

An applying project prepares all required documents to achieve the prerequisites and the selected credits. The 

project team then uploads them to LEED online to start the application review.  

2. Submit Application 

Certification review fees must be paid according to the review path. Only the LEED project administrator can 

submit the application for review. 

3. Application Review 

There are two options: 

¶ Split Review: some of the project credits/prerequisites can be submitted during the design phase as 

outlined in the LEED reference guide. Other credits/prerequisites must be submitted during construction 

phase. Only after the construction phase points can be earned. 

¶ Combined Review: all credits and prerequisites are submitted for review at one time. The project team 

can choose the option that best suits their project case. 

During the project review process credits/prerequisites are marked as: 

¶ Anticipated ï only during  the design phase of a split review  and indicates that the credit will be 

achieved 

¶ Pending- more information is needed 

¶ Awarded ï the credit/prerequisite is achieved   

¶ Denied ï the credit/prerequisite is not achieved 

 

4. Appeals 

If a credit/prerequisite is denied in the final review and it meets the LEED requirements from the project teamôs 

perspective then they may submit an appeal. This appeal often includes a narrative outlining how the creditôs 

intent is met on the project. Information about additional fees and details is available on USGBC website. 

 

5. Certification 

After the final application review is completed, the project team either accepts it or submits an appeal. If it is 

accepted then the project receives its certification. 

Certification Process Stages: Commercial LEED Ratings Systems 

Step 1: Planning 

Step 2: Registration 

http://www.usgbc.org/DisplayPage.aspx?CMSPageID=1447
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Step 3: Documentation 

Step 4: Certification 

LEED for Neighborhood Development 

Neighborhood development can take years or even decades, so the LEED for Neighborhood certification is 

designed to be received by the applicant project after the completion of any of the following stages: 

¶ Stage 1. Review prior to completion of the entitlement(permitting) process 

¶ Stage2. Certification of an approved development plan 

¶ Stage3. Review of a completed neighborhood development 

LEED for Homes Registration and Certification 

LEED for Homes has a different process; LEED for Homes Providers (and not the GBCI) provides the third 

party verification.  Certification levels are as follows: 

¶ Certified-, 45 - 59 points 

¶ Silver-, 60 - 74 points 

¶ Gold-, 75 - 89 points 

¶ Platinum-, 90 - 136 points 

A team of a project seeking LEED for Homes certification includes a LEED for Homes provider, the home 

builder, a Green Rater who works with the LEED for Homes Provider team to perform field inspections and 

performance testing. A  LEED for Homes provider manages: 

¶ Project registration 

¶ Green Raters tasks supervision 

¶ Certification of LEED for Homes  

Project Credit Interpretation Requests/Rulings (CIRs) 

If a project team needs any clarification regarding any credit or prerequisite then they may send a credit 

interpretation request at a cost of $220 for each request. Credit interpretation requests can be submitted by the 

project team at any time after the project registration. CIR requests must not exceed 600 words or 5000 

characters including spaces. No attachments, cut sheets or drawings are allowed within a CIR request except 

for LEED ND where a site plan can be attached. 

Credit interpretation rulings are the reviewersô responses to these requests, credit interpretation rulings 

constitute precedents. If a project team encounters unclear issues they should:  

- search the reference guide for help  

- contact USGBC customer services for answers 

- send a credit interpretation request 

LEED Interpretations 

¶ Precedent setting version of Credit Interpretation Rulings 

¶ A LEED Interpretation requires more time than a CIR because it can be applied to multiple projects and 

rating systems after a decision is made 
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LEED for HOMES 
 
Overview 
 
LEED for Homes is designed to promote the transformation of the 
homebuilding industry towards more sustainable practices.  
 

LEED for Homes credit categories: 
 
¶ Innovation & Design Process (ID):  

¶ Location & Linkages (LL) 

¶ Sustainable Sites (SS) 

¶ Water Efficiency (WE) 

¶ Energy & Atmosphere (EA) 

¶ Materials & Resources (MR) 

¶ Indoor Environmental Quality (EQ) 

¶ Awareness & Education (AE) 

LEED for Homes Certification Levels 
 
Å Certified: 45-59 points 
Å Silver: 60-74 points 
Å Gold: 75-89 points 
Å Platinum: 90-136 points 

How to participate in LEED for Homes: 
 
LEED for Homes depends on third party verification provided by Green Raters and LEED for Homes 
Providers.  
 
Green Raters provide in-the-field verification services at each and every LEED for Homes 
Project. All Green Raters work with LEED for Homes Provider Organizations to complete 
the verification process on each LEED for Homes project. Green Raters must be involved 
with the project from the design and throughout the construction process. Green Raters are 
responsible for: 
¶ Providing on-site verification of services  
¶ Assembling the Project Submittal Package and submitting it for certification review 
¶ Verifying that the home is designed and built to the requirements of the LEED for 

Homes rating system  
 
 
LEED for Homes Providers provide quality assurance oversight for each Green Rater. 
LEED for Homes Providers are local organizations or companies selected by the USGBC 
based on their demonstrated experience to manage a team of Green Raters and support 
builders of high-performance homes. A provider is responsible for the following: 

¶ Recruitment and registration of projects  

¶ Coordination and oversight of Green Raters 

¶ Certification of LEED for homes 

¶ Quality assurance 
 

 
 

Figure 21 

Figure 22 

Figure 23 
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Steps to participate 
 

1. Contact a LEED for Homes Provider and join the program 
2. Identify a project team 
3. Build the home 
4. Certify the project 
5. Market and sell the LEED home 

 

 
Eligible building types 
 
¶ Single family homes 

¶ Low-rise multi-family (one to three stories) 

¶ Mid-rise multi-family (four to six stories) 
 

 

 

 

 

 

 

 

 
 
  
 
 
 
 
 
 
 
 

 
  

Figure 24 
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Sustainable Sites (SS) 

Overview 

The site selection is the first step towards any project.  A projectôs site is considered 
sustainable if it reduces the demand on transportation, restores degraded or 
contaminated areas, protects water quality and reduces impacts such as light pollution. 
This chapter will discuss the Sustainable Sites category and the strategies to achieve it.  

 
LEED Project Boundary is the portion of the project site submitted for LEED 

certification. It must remain constant for all required credit calculations; for a single building development, this 
is the entire project scope and is limited to the site boundary which is usually the legal property description. For 
multiple building developments, the LEED project boundary may be a reasonable portion of the development 
as determined by the project team. For 
example in a campus project or an industrial 
complex, 100 percent of gross land on 
campus must be included in LEED 
boundaries If all the buildings on campus are 
LEED certified. 
Gerrymandering of a LEED project 
boundary is prohibited; the boundary may not 
unreasonably exclude sections of land to 
create boundaries in unreasonable shapes 
for the sole purpose of complying with 
credits. 
 

Building footprint is the area defined by the perimeter of the building plan. Non-building facilities such as 

pavements and landscaping are not included in the building footprint. 
 

Development footprint is the area of the site including pavements, parking, landscaping, roads and other 

facilities as well as the building. 
 

Property boundary is the total area within the legal boundaries of the site. 

  

LEED for Neighborhood Development and Smart Locations: 
LEED promotes the development of vibrant, equitable communities that are healthy, walkable and mixed uses. 
It encourages the developing near existing communities and public transportation to reduce vehicle trips. LEED 
ND includes credits for smart locations, green buildings infrastructure and neighborhood design and pattern 

 
The Sustainable Sites (SS) category through its credits/prerequisites addresses the following aspects: 
 

¶ Location and Linkage 

¶ Transportation 

¶ Storm water Management 

¶ Heat Island Effect 

¶ Light Pollution 
 

Figure 25 
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Sustainable Site Design 
 
A sustainable site design considers the whole development footprint that may include landscaping and 
hardscapes. The goal of the site design is to determine the siteôs ability to support the building while minimizing 
environmental impacts.  
 
Construction Activity pollution Prevention is essential to minimize environmental impacts during 
construction process. Construction activities can result in: 

¶ The loss of the topsoil 

¶ Loss of nutrients, soil compaction and decreased biodiversity 

¶ Water pollution because of  the increased water runoff from developed sites which carries pollutants 
and sediments to receiving water 

¶ Airborne dust which causes environmental and health issues 

¶ The degradation of water bodies and aquatic habitats  
 
 -The project team must develop and implement an Erosion and Sedimentation Control Plan (ESC) to reduce 
construction pollution; the ESC plan must comply with the 2003 EPA General Construction Permit or local 
codes, whichever is more stringent. 
 
Strategies to control Erosion and Sedimentation: 
 

¶ Temporary or permanent Seeding to stabilize the soil 

¶ Mulching using hay, grass or gravel to hold the soil 

¶ Earth dike to divert runoff into sediment traps 

¶ Straw bales 

¶ Silt fence 

¶ Berms 

¶ Erosion control blankets 
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 Silt fence                           Erosion control blankets                                Mulching 

 
Location and Linkage 

 
 Site selection must consider the natural and social characteristics of the site as well as the existing 
infrastructure. One must examine how the site is connected to its surroundings and what services are available 
to the building users. A good site can affect energy conservation strategies, landscaping and vegetation, and 
the access to public transportation. All LEED rating systems address principles of Smart Growth. 

 
- Smart Growth is an urban planning theory that encourages: 

 

¶ The protection of undeveloped land 

¶ Transit-oriented and bicycle-friendly land use to reduce 
automobile use 

¶ Mixed use development  

¶ Development of compact urban centers 

¶ Design of walkable neighborhoods 

 
Site selection and location strategies:  
 

-  Protect the habitat: 
 
LEED encourages the development of previously development 
sites to protect the natural environment, trees, streams, and 
native plants or species.  
A project team seeking LEED certification must prevent 
developing on the following land types: 

1. Prime farm land defined by the U.S. Department of 

Agriculture (USDA) 

2. Lands Within 100 feet of wetlands as defined by Code of Federal Regulations (CFR)Public 
parkland 

3. Areas less than 5 feet above areas defined by FEMA as being in the 100 year flood plain 

4. Areas that are a habitat for threatened or endangered species 

5. Lands within 50 feet of a body of water as regulated by the Clean Water Act (CWA) 

6. Public parklands 
 
 

Figure 28 Figure 27 Figure 26 

Figure 29 
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Water Efficiency (WE) 

Overview 

Water is an essential resource on earth, Over 400 billion gallons of water are used each day in U.S. 

representing almost 25% of the nationôs fresh water supply. EPA estimates that 1/3 of streams, rivers and 

lakes are now unsafe for swimming and fishing, where nearly 86% of the water we use is discharged. 

According to the United Nations Environment Program, if our present patterns continue, two out of every three 

people will live in water-stressed conditions by the year 2025. Toilets account for 25% of daily water use in the 

U.S.; 1.6 billion gallons of water are wasted in the U.S. every year because of inefficient toilets. LEED 

encourages the use of strategies and technologies that reduce the amount of potable water consumed in 

buildings while meeting the needs of the systems and occupants. Many strategies are no cost or provide a 

rapid payback. Water use reduction can reduce the burden on wastewater treatment facilities. 

The water efficiency category addresses potable water usage associated within buildings, the siteôs 

landscaping and the waste water technologies: 

¶ Indoor water 

¶ Outdoor water 

¶ Process water 

¶ Innovative Wastewater Technologies 

 

Full Time Equivalents (FTEs)- the FTE of a project must be consistent across all credits. FTE is a regular 

building occupant who spends 40 hours per week in the project building. Part time or overtime occupants have 

FTE values based on their hours inside the building per week divided by 40, the FTE occupants are based on 

an 8 hour occupancy period per day. An 8 hour full time occupant has an FTE value of 1.0. FTEs are needed 

to calculate the baseline and design case water usage of a building. 

FTE identifies the total number of building occupants according to their occupany types: 

¶ Full time staff 

¶ Part time staff 

¶ Peak Transients (students, volunteers, visitors, customers, etc.) 

¶ Residents 

Potable water-  water that meets or exceeds EPAs drinking water quality standards and is approved for 

human consumption by state or local authorities having jurisdiction. 
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Energy and Atmosphere (EA) 

Overview 

According to the U.S. Department of Energy generating electricity from 
fossil fuel such as natural gas, oil and coal negatively affects the 
environment throughout its life cycle. The damage begins with extraction 
and transportation, followed by refining and distribution and ending with 
consumption (burning). (U.S. department of Energy, Office of Energy Efficiency and 

Renewable Energy), Buildings in the U.S. consume 39% of the energy and 
74% of the electricity produced annually. The Energy and Atmosphere 
category has the most credit points available within the LEED rating 
systems and promotes more efficient buildings and sourcing energy from 
renewables.  
This category addresses both energy and refrigerants usage in the 
building. The Energy and Atmosphere category in its core addresses the 
following topics: 
 

¶ Energy demand 

¶ Energy efficiency 

¶ Renewable energy 

¶ Ongoing energy performance 
 

 

 
Commissioning 
Commissioning is a process used to verify that the projectôs 
energy-related systems were installed, calibrated and are 
performing according to the ownerôs project requirements, 
basis of design and construction documents. Fundamental 
commissioning of building energy systems is required in a 
prerequisite while enhanced commissioning is addressed in 
another credit.  
 
 
 

Figure 61 
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Energy 
Performance 
LEED addresses the buildingôs energy performance through a prerequisite that establishes a minimum level of 
energy efficiency for the proposed building in order to reduce environmental and economic impacts associated 
with inefficient energy use. Optimized energy performance and higher percentages of energy efficiency are 
needed to earn points. The number of points depends on the percentage of energy cost savings. The energy 
performance of a building depends on the reduction of energy demand by the building and the efficiency of the 
building systems installed as compared to a baseline. 
LEED offers three options to achieve the energy performance related credit/prerequisite: 
 
- Option 1- Whole Building Energy Simulation (1-19 points): To determine the improvement in a new 
building performance, it is compared to a baseline (reference building) which meets Appendix G of ASHRAE 
Standard 90.1. Energy models includes regulated energy which is lighting, HVAC and service water heating 
and process energy which includes office equipment, computers, elevators, escalators, kitchen cooking and 
refrigeration, laundry washing and drying machines, lighting that is exempt from the lighting power allowance. 
.Various energy modeling software includes EE4, eQuest, IES and EnergyPlus 
To achieve the Minimum Energy Performance prerequisite, the project must demonstrate 10% improvement in 
buildingôs performance compared to the baseline performance for new construction projects and 5 % for major 
renovation project. If the project performance is improved by 12% for new buildings and 8% for existing 
buildings, then it qualifies to earn points under the Optimized Energy Performance credit, up to 19 points are 
available through this option. 
 

Figure 65 Figure 64 Figure 63 
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Energy simulation allows the project team to make better decisions based on the results of the simulation 
analysis. The final design reports are then submitted to LEED online. 
 
- Option 2 - Prescriptive Compliance Path - ASHRAE Advanced Energy Design Guide (1 point) 

¶ Small Office Buildings 2004: for office buildings less than 20,000 sf  

¶ Small Retail Buildings 2006: for  retail projects less than 20,000 sf  

¶ Small Warehouses and Self Storage Buildings 2008: for warehouses or self-storage projects  less than 

50,000 sf  

- Option 3 - Prescriptive Compliance Path - Advanced Buildings Core Performance Guide (1-3 points) 
For office buildings, retail projects and schools less than 100,000 sf. 

 
Energy Demand   
Energy savings are calculated based on the amount of energy demand that a building can reduce as 
compared to a baseline. During the charette the owner program requirements (OPR) are discussed and the 
project team must set goals regarding the project energy demand and energy savings they can achieve.  
 
EPAôs Target Finder: is an online tool that allows the project team to set an energy target and then compare 
their projectôs design energy and cost to pre-determined goal. The target can then be measured against a 
variety of design strategies. The program outputs how much energy the average building in the area (by type 
and zip code) consumes and how much a high-performance building in the area would consume. Target Finder 
is mandatory compliance for the LEED for Schools prerequisite. 
 

End Use  

Modeled Annual Energy Consumption (GJ) 

Baseline Design Package 1 Package 2 

Lighting 1,994 1,994 1,994 

Misc. Equip. 928 928 928 

Heating 10,907 9,977 6,881 

Cooling 469 436 461 

Heat Rejection 723 723 723 

Pumps 520 517 509 

Fans 1,733 1,099 1,099 

Domestic HW 3,048 2,119 2,119 

Total 20,322 17,792 14,714 

% Better than 

ASHRAE 90.1-2007 

0 1.0% 18.1% 

Figure 66 






































