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INTRODUCTION
This textbook is an introduction to the basics of green building and a resource prepared 
with the intention of helping you pass the LEED Green Associate exam. LEED, an acronym for 
Leadership in Energy and Environmental Design, is the premier rating system employed in 
the building industry. It is aimed at appraising and assessing the performance of buildings, 
thereby improving building efficiency and making them more sustainable. This handbook 
presents concepts and strategies for green building design adopting best practices that are 
both environmentally sound and resource-efficient. It is logically split into distinct chapters 
beginning with a comprehensive introduction and briefing on green buildings and the gov-
erning bodies of LEED while also highlighting exactly how the LEED rating system evaluates 
and gauges a building’s ability to sustain. This guide has been penned keeping in mind all 
reading levels regardless of their prior background knowledge or experience.

Green building evaluations are carried out in conformity with core areas, reflecting their 
impact on people (social benefits), the environment (environmental benefits), and profit or 
financial gains (economic benefits). This is popularly referred to as the triple bottom line. The 
workbook explores how LEED is capable of incorporating existing standards and taking ad-
vantage of them in the rating system for the general interest and benefit of the population.

At the end of each chapter, you will find realistic practice questions and explanations for your 
studies. Following completion of this textbook, you will be in a position to confidently ad-
dress and discuss sustainability as it pertains to the built environment while understanding 
and perceiving the key concepts tested on the LEED Green Associate exam.

Each chapter follows a similar structure and rhythm, and it helps:

• Understand the problem and traditional industry processes

• Learn how LEED addresses and tackles the issue

• Figure out what LEED requires to comply with the rating system

From my personal standpoint, those who genuinely understand the functioning of the 
overall LEED rating system and are familiar with how each credit/strategy interacts with one 
another are those who have the easiest time and fare well on their exam. Bear this in mind 
as you brace yourself for your exam, and ensure you do not get lost in the details as the 
LEED Green Associate Exam tests your high-level understanding and knowledge of LEED and 
green buildings.
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BIO
Located in the heart of Toronto, Canada, LeadingGreen Training and Consulting Inc. is a 
leading education and service provider with more than a decade of long-standing experi-
ence in the sustainable design and construction industry. LeadingGreen has a highly-compe-
tent professional team of experts who have experience consulting on projects and training 
across the globe, including the United Kingdom, the Middle East, and all throughout North 
America. Right from LEED® accreditation training to LEED® project management, commis-
sioning, energy modeling, and auditing, their core services also encompass energy retrofits 
for existing buildings.

LeadingGreen has prepared over 10000 people for their LEED Green Associate and Accred-
ited Professional exams, fruitfully achieving an exceptionally high passing rate. Leading-
Green’s team has collective experience in designing, constructing, and renovating over 50 
LEED-Registered and certified commercial, institutional, and high-rise residential buildings 
on a global scale. They offer an extensive range of sustainable design and construction ser-
vices to meet and satisfy their client’s green building objectives, in conjunction with energy 
analysis, renewable energy integration, life cycle costing, energy auditing, and ongoing mea-
surement and verification services. LeadingGreen’s aptitude, proficiency, and knowledge 
in the cost-effective and energy-efficient design ensure the client’s objectives are always 
fulfilled through a holistic project.

Lorne Mlotek, LeadingGreen’s President and lead instructor, is personally responsible for 
creating and conducting over 500 workshops in favor of the academic, government, and pri-
vate clients. Lorne graduated with honors from Civil Engineering at the University of Toronto 
and is currently a LEED Accredited Professional (AP+) specializing in Building Design and Con-
struction (BD+C) and Operations and Maintenance (O+M). He has been personally vetted by 
the USGBC and recognized as an esteemed member of the USGBC faculty for his past work 
and current professional training courses.



GREEN BUILDINGS AND 
SUSTAINABILITY 
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GREEN BUILDINGS 
AND SUSTAINABILITY
According to the U.S. Environmental Protection Agency (EPA), sustainability is defined as 
follows. “Everything that we need for our survival and well-being depends, either directly 
or indirectly, on our natural environment. To pursue sustainability is to create and maintain 
the conditions under which humans and nature can exist in productive harmony to support 
present and future generations.” 1

Or anecdotally, the mindset is that we do not inherit the Earth from our ancestors but rather 
borrow it from our children.

Presently the construction and operation of buildings are clearly responsible for a myriad of 
detrimental effects on planet Earth. They account for one of the largest consumers of energy 
and electricity, and they, directly and indirectly, emit an immense amount of greenhouse 
gases, thereby interfering with the ecological footprint and contributing to climate change. 
“The greenhouse effect is the way in which heat is trapped close to Earth’s surface by “green-
house gases.” These heat-trapping gases can be thought of as a blanket wrapped around 
Earth, keeping the planet toastier than it would be without them.” 2 

Owing to this phenomenon being responsible for the artificial warming of our planet, it 
results in the deterioration of ecosystems.

Consequently, the planet now experiences frequent and severe variations in weather condi-
tions like warmer summers, colder winters, more vicious weather events or climatic aberra-
tions, and even drought. This textbook has been compiled assuming the reader truly realizes 
and understands the adverse repercussions of climate fluctuations through the emission of 
greenhouse gases primarily triggered by generating energy to power buildings. We will ex-
plore alternative approaches wherein LEED attempts to combat detrimental human interac-
tions on our climate. Although the climate crisis is still a critical issue debated to this day, one 
fact continues to be the case: The Earth possesses an insignificant number of resources that 
we utilize to fuel our daily lives. Regardless of climate change, the human consumption rate 
of the Earth or land resources is exorbitantly high. It is often observed that as our demand 
for non-renewable resources such as gas, oil, and coal radically escalates, their supply con-
tinues to shrink, which will persist in increasing the price of energy drastically. Eventually, in 
due course, energy will be inaccessible and unaffordable as our short-sighted consumption 
rate is far too high to sustain our needs
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Green Buildings and Sustainability 

ENERGY PRODUCTION AND RESOURCES

The world population rapidly continues to rise and climb at an exponential rate. In the wake 
of the population gaining access to electricity and energy, drastic changes will be required to 
be made to address and meet our future energy requirements. In this situation, there exists 
only two means equipped to satisfy our ever-increasing growing demand for energy:

• Boost the production of energy through traditional and renewable facilities.

• Consume a lesser amount of energy than what we currently use.

While both alternatives are viable, under the current circumstances, only one is financially fa-
vorable at the moment. Irrespective of the form of energy source we decide on singling out 
and increasing, be it nuclear, fossil fuels, or renewables, it is more expensive to generate a 
new KWH (kilowatt hour) of energy versus reducing where we currently consume that same 
KWH (kilowatt hour) of energy. Economically it makes perfect sense to maximize all possible 
means of reducing our consumption rather than focusing on creating new production facil-
ities. In view of the fact that buildings are the largest consumers of energy and electricity, it 
only seems logical to commence our path of reduction with the built environment.
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THE NEED FOR LEED

Sustainable constructions or green buildings emerged in response to limiting and restricting 
the damaging and detrimental repercussions of the building industry on the environment, 
economy, and society. The built environment refers to the man-made surroundings that 
encompass buildings and transportation systems that form neighborhoods, which leads 
to the creation of the urban system. It is the largest consumer of energy and producer of 
greenhouse gases. 

The primary goal of LEED is to eliminate greenwashing, the act or practice of making a prod-
uct, policy, activity, etc., appear to be more eco-friendly than reality.3 Prior to LEED, it was 
possible for anyone to theoretically construct a building without any sustainable attributes, 
paint it green and market it as a “green building.” LEED fills this void and bridges the gap, 
offering the public as well as potential investors a level of trust that the building positively 
impacts the economy, environment, and society.  

TRADITIONAL PRACTICES VS. SUSTAINABLE PRACTICES:

Traditionally, the building industry operates in a vacuum and only evaluates the present 
time. Stakeholders throughout the design and construction industry work alone and focus 
solely on their project goals. On the contrary, sustainable practices are cohesive, ensuring all 
project stakeholders are in sync while being aware of their potential impact on the project’s 
overall goal, both now in the present, as well as in the future.
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Green Buildings and Sustainability 

TRADITIONAL PRACTICES 

During the site selection phase, only 
a project’s budget shall be taken into 
account, and the environmental impact of 
clearing land for development is complete-
ly overlooked and ignored. Land devel-
opment poses a grave threat to wildlife 
and habitat destruction, burdening our 
natural resource supply and requiring 
more services, parking lots, and transpor-
tation systems to be built. Conventional 
site selection does not pay heed to transit 
accessibility to the masses, shared park-
ing, existing services, or the location of 
prime farmlands

No preventive and cautionary measures 
are undertaken to limit potential prob-
lems such as air pollution, water pollution, 
greenhouse gases, and the release of toxic 
chemicals into the environment during 
construction. 

Best practices in water and energy con-
sumption are neglected. 

Under the traditional approach, initial 
costs are the only relevant cost of the 
building. 

Site selection analysis is resorted to 
carefully screen the ideal location or 
site, considering factors such as existing 
climate, water, soil, and habitat. Likewise, 
community connectivity, accessibility to 
mass transit, opportunities to share park-
ing, and avoiding building on sensitive 
land are also determinants that are duly 
addressed. 

Sustainable construction activities and 
ongoing operations explore waste man-
agement and pollution control practices 
and strategies. 

Designing and implementing energy and 
water efficient systems as well as monitor-
ing the system to conserve energy for the 
future. 

Operation and maintenance costs are 
marked down owing to the deployment of 
more efficient utilities and premium-quali-
ty buildings. 

SUSTAINABLE PRACTICES 

For example:
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TRIPLE BOTTOM LINE: 

The Social, Environmental, and Economic Benefits of Green buildings are referred to as the 
Triple Bottom Line (TBL). Green building evaluation is an appraisal function based on their 
impact exerted on People (Social benefits), Planet (Environmental benefits), and Profit (Eco-
nomic benefits). For that very reason, the triple bottom line is also known as the 3 Ps. 

All LEED-certified projects achieve these three sustainability goals, which is how they earn 
the status of a green building.  

SOCIAL, ENVIRONMENTAL, AND ECONOMIC BENEFITS OF GREEN 
BUILDINGS: 

Social Benefits

• Improved indoor environmental quality 

• Healthier environment 

• No additional burden on the local infrastructure

Environmental Benefits 

• Safeguards wildlife 

• Absence of air or water pollution 

• No extra waste production 

• Prevents the depletion of natural resources 

Economic Benefits 

• Minimizes operating and maintenance costs 

• Higher property value  

• Enhances employee productivity 

• Lowers life cycle costs



THE GOVERNING 
BODIES OF LEED – 
USGBC + GBCI 
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The LEED Green Associate exam requires a keen understanding of the governing bodies re-
sponsible for creating the LEED rating system and operating it effectively to this day. Several 
students have a tough time answering questions related to this chapter as you cannot rely 
on logic alone but rather need to depend on remembering the following facts. The LEED 
Green Associate exam is aimed at testing you on your overall understanding of the LEED 
rating system. However, to do so, we must first and foremost have a deep and thorough 
knowledge of its creation and the rationale behind it. 

U.S. GREEN BUILDING COUNCIL (USGBC) 
The USGBC, or U.S. Green Building Council, is best described as the creator of LEED, which is 
responsible for updating the LEED rating system and defining what makes a green building 
truly sustainable. Established in 1993, with its headquarters in Washington D.C., The U.S. 
Green Building Council (USGBC) continues to exist as a private non-profit organization to this 
day. They represent companies and organizations from all across the building industry in 
conjunction with the built environment’s design, construction, and financial sides. 

USGBC’s Mission:  

“To transform the way buildings and communities are designed, built and operated, enabling 
an environmentally and socially responsible, healthy and prosperous environment that im-
proves the quality of life.” 

USGBC’s Vision:  

Buildings and communities will regenerate and sustain the health and vitality of all life with-
in a generation.4   

The USGBC prides itself on being: 

Legitimate – The LEED rating system is conceived by Professionals for Professionals, result-
ing in a realistic green building rating system that promotes sustainable practices that are 
within the present industry’s reach. 

Committed – Often, individual stakeholders, for instance, one designer, who does not share 
a common culture or belief, may not consider how their decisions would affect the building’s 
short and long-term sustainable impact. However, LEED projects demand all stakeholders 
think about how their initial and on-going design and construction decisions relate to the 
sustainability of the building. 

Marketable – Frankly speaking, if the public does not understand the literal meaning or 
essence of LEED, there will be no or a bare minimum demand for LEED buildings. The USGBC 
has made a conscious effort to educate the public on the practices required for a LEED build-
ing so that they can continue to demand it from developers. If developers aspire to continue 
to grow, their policies must be aligned with and be adjacent to market demand. 
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The Governing Bodies of LEED – 

The USGBC also provides:   

• Educational opportunities for both the public and industry professionals through the 
medium of online or live seminars.  

• Green building resources, strategies, and tools for project teams and organizations inter-
ested in executing green buildings. 

• Networking through forums to support green building dialogue and communication. 

• Tracks and follows up on the status and progress of all LEED professionals, including 
Green Associates and AP+. 

• Greenbuild – Since 2002, the USGBC annually hosts the world’s largest green building 
conference, which has expanded rapidly all across the globe. 

There are only two formally acceptable ways to refer to the USGBC: 

1. U.S. Green Building Council  

2. USGBC 

GREEN BUSINESS CERTIFICATION INC. (GBCI) 
While the USGBC should be thought of as the creators and architects of LEED, the GBCI is 
the organization that enforces and meticulously reviews the LEED rating system. The Green 
Business Certification Inc. (GBCI) is the premier organization that independently recognizes 
and acknowledges excellence in green business industry performance and practices glob-
ally through third-party verification services for certification and credentialing. Founded in 
January 2008, the Green Business Certification Inc. (GBCI), backed by the U.S. Green Building 
Council (USGBC), offers independent oversight and control over professional credentialing 
and project certification under the Leadership in Energy and Environmental Design (LEED) 
green building rating system. 

Currently, the GBCI is the only certification and credentialing body within the green business 
and sustainability industry that exclusively administers project certifications and profes-
sional credentials of LEED, EDGE, PEER, WELL, SITES, Sustainability Excellence, Parksmart, 
and TRUE. It is a separate entity that manages and supervises the LEED professional accred-
itation program and the LEED project certification process by evaluating a project’s LEED 
application. Furthermore, the GBCI also administers the credential maintenance program 
(CMP), which necessitates all LEED Green Associate and AP+ credential holders to maintain 
their accreditation in good standing. 5 
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LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN (LEED) 
Leadership in Energy and Environmental Design (LEED) furnishes a framework for healthy, 
efficient, carbon, and cost-saving green buildings. LEED certification is a globally recognized 
symbol of sustainability achievement and leadership. 

LEED is a holistic system that not only focuses solely and exclusively on a single element of a 
building, such as energy, water, or health; but rather also looks at the big picture, factoring 
in and acknowledging all the critical elements that work in conjunction to create the best 
building possible. The LEED rating system is classified into the following: 

• 35% of the credits in LEED are related to climate change 

• 20% of the credits directly impact human health 

• 15% of the credits impact water resources 

• 10% of the credits affect biodiversity 

• 10% of the credits relate to the green economy 

• 5% of the credits influence the community  

• 5% of the credits affect natural resources6  

This will be discussed in detail later in this chapter as a part of the impact categories. 
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The Governing Bodies of LEED – 

THE SUCCESS OF LEED 
The reason why LEED has upheld its position as the dominant market leader in rating green 
buildings may be broken down into the following categories: 

1. LEED for the developer: 

• LEED buildings sell and rent at a premium in contrast to similar conventional 
non-licensed buildings. Tenants are willing to pay more to live or work in healthier, 
eco-friendly, and green-certified buildings. 

• LEED-certified buildings have higher occupancy rates,  highlighted during the 2008 
Great Recession, as LEED buildings maintained their occupancy rates better than 
non-LEED buildings. This conveys that higher quality tenants who can survive eco-
nomic downturns are prone to select LEED buildings. 

• LEED buildings have lower operational and maintenance costs and are less vulnerable 
to commodity fluctuations simply by utilizing less water and energy. 

• Depending on the location of the building, there may emerge opportunities for incen-
tives such as lower permit fees, zoning exceptions, and financial incentives.7 

2. LEED for the consumer: 

• It is our responsibility to demand green buildings that are both healthier and benefi-
cial for us as well as the planet. 

• LEED buildings give rise to more comfortable indoor environmental quality in addi-
tion to an elevation in employee productivity. 

• We see a generational shift where climate change awareness is spread among the 
younger generation as a part of their elementary education, and Earth Day and Earth 
Hour are now fixtures in our calendar. 

• LEED promotes a brand new job market known as the green-collar industry, lending 
new employment avenues to passionate individuals who want to be part of the work-
force in the emerging environmental sector.

3. LEED for the environment: 

• There is only one earth that provides us with everything we need, and Planet B does 
not exist. LEED understands the importance of preserving and conserving our home 
for the coming generations, inhabited by millions of species. 

• LEED buildings scale down the emissions of greenhouse gases from the building 
itself, transportation, and manufacturing products we employ throughout the build-
ing’s lifespan.

Extra brownie points if you noticed the parallels between the above paragraphs and the tri-
ple bottom line as LEED attempts to actively address the needs of the environment, society, 
and economy.
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LEED CERTIFICATION 

The term ‘LEED certified’ is synonymous with the term ‘green building.’ Being LEED certified 
indicates that a building has met the green building criteria and achieved sufficient credits in 
LEED to hold the coveted designation. As mentioned previously, LEED, a universally recog-
nized green building standard, is a point-based rating system where a project must earn a 
minimum number of points. Buildings can achieve one of the following levels of accredita-
tion based on the number of points they possess. Perhaps you recognize these plaques from 
your daily life.  

A total of 110 points are distributed across the various categories in LEED. However, the 
minimum required number of points is 40 points. While point-related questions are seldomly 
asked on the LEED Green Associate exam, you must be aware of the corresponding levels of 
award. A good trick to memorizing and recalling the points assigned to each level is that the 
‘5’ looks like an ‘S,’ which stands for Silver, and the ‘6’ looks like a ‘G,’ which represents Gold. 
Nevertheless, do not get confused between the following: 

• LEED-Certified with an uppercase ‘C’ refers to a project that has attained 40-49 points 
and was awarded the basic certification level. 

• LEED-certified with a lowercase ‘c’ applies to a building certified to any level ranging 
from the basic ‘Certified’ level to the ‘Platinum’ level, which corresponds to the highest 
score. 

A common industry pet peeve is calling LEED, LEEDS. There is no ‘S’ in LEED certification. 
Leeds is a city in the UK and not a green building rating system.

https://watershed.pro/leed-certification/
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LEED ACCREDITATION 

While buildings can become LEED certified, individuals can also strive to become LEED ac-
credited. However, remember that on the one hand, buildings are certified; on the flip side, 
people become accredited. There are three levels or grades of individual accreditation that 
are awarded to those who have the know-how in the green building industry, and they come 
in the following three professional designations: 

• LEED Green Associate – The LEED Green Associate Credential is a unique professional 
designation designed to show both employers and clients alike that you have attained a 
strong understanding of green building principles and the LEED rating system. Accred-
itation can be the deciding factor while hiring, as companies desire to have numerous 
LEED professionals on their teams to enhance their bids on future projects. Passing the 
LEED Green Associate is a prerequisite to the LEED Accredited Professional. 

• LEED Accredited Professional (LEED AP+) - The LEED AP+ is more technical in nature 
when compared to the LEED Green Associate. This exam focuses on the details of the 
LEED reference guide, the bible of LEED, which encompasses all the rules, points per 
credit, options, and detailed strategies to achieve LEED credits. While the LEED Green 
Associate is more generic, the LEED AP+ is intended for professionals working towards a 
LEED building in any capacity.  

• LEED Fellow – LEED Fellow, is the highest level of LEED accreditation. They are nominat-
ed by their peers, need to undergo an extensive portfolio review, and must have a min-
imum of 10 years of experience in the green building industry while holding a LEED AP 
with a specialty credential. They have a background and history of exemplary leadership, 
impactful commitment, service, and advocacy in green building and sustainability.  

CREDENTIAL MAINTENANCE PROGRAM (CMP) 

The GBCI further developed a continuing education process known as the Credential Main-
tenance Program (CMP). In order to renew and maintain a LEED credential, the LEED profes-
sional must; 

• Earn continuing education (CE) hours as described in the CMP within a 2-year reporting 
cycle. 

• LEED Green Associates must earn 15 CE hours (3 must be LEED-specific). 

• LEED APs with Specialty must earn 30 CE hours (6 must be LEED-specific), as well as 6 
additional hours for each additional specialty.

• CE hours must be earned and reported during the 2-year reporting cycle after passing. 

• All LEED Professionals must pay an $85 renewal fee every 2 years.
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LEED RATING SYSTEMS 
One of the underlying reasons why LEED has thrived in the built environment is its ability 
to adapt to changes in the market. The USGBC recognized that different buildings required 
unique attributes because one rating system cannot be compatible with all buildings. As 
per LEED version 4, the current version of LEED, there are 5 different LEED rating systems 
since a new building, and an existing building cannot be judged identically. Within the rating 
systems, market adaptations exist because a new hospital has completely different require-
ments compared to a new school.  

LEED for Building Design and Construction (LEED BD+C) – It focuses on new construction 
and major renovations of various types of buildings, as illustrated in the diagram below. 
While each of these market adaptations are similar, they each have a number of credits that 
are unique to their building type, which we’ll explore in the following chapters. 

LEED for Building Design and Construction – Core and Shell differ from the other 7 mar-
ket adaptations as it only certifies the building envelope (exterior walls, windows, roof, and 
floor) and the shared areas such as the lobby and hallways. An example of a Core and Shell 
building is a developer constructing an office condo tower but does not know who the future 
tenants/companies will be who eventually purchase and occupy each space. 

The LEED Green Associate exam is primarily based on the LEED for BD+C rating system and, 
more specifically, the new construction market adaptation, which is the most common rating 
system currently used. However, you must be aware of the existence and function of other 
rating systems as listed below:  
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LEED for Interior Design and Construction 

LEED for Interior Design and Construction (LEED ID+C) enables project teams, who may not 
have control over whole building operations, the opportunity to develop indoor spaces that 
are favorable for both the planet and people.8 

LEED for Operations and Maintenance 

LEED for Operations and Maintenance (O+M) offers existing buildings an opportunity to pay 
close attention to building operations by supporting whole buildings and interior spaces that 
have been fully operational and occupied for a period of at least one year. The project may 
be undergoing improvement work or little to no construction work. The LEED O+M certifica-
tion is the only rating system which requires recertification every 5 years after the award is 
initially achieved.



INTEGRATIVE 
PROCESS 
1 POINT
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Integrative Process 

Traditionally, project team members work in isolation. However, quite the opposite, LEED 
advocates collaboration and effective interaction through the integrated design approach. 
This chapter discusses details regarding hosting team meetings at the commencement of 
the project, known as charrettes, as well as determining the priority sustainable attributes 
to be included throughout the design and construction of a green building.  

In conventional design practices, each project team member operates more or less in a vacu-
um or void and solely interacts and communicates with the owner. Such an isolated practice 
can give rise to an inefficient building that misses out on financial, environmental, and social 
synergies. For instance, if the architect who is in charge of specifying the degree of insula-
tion does not disclose this to the HVAC (heating, ventilation, and air conditioning) engineer, 
the building may either end up being over-insulated or contain an overly efficient HVAC 
system. This results in an overdesigned building and subsequently over budget. In LEED, a 
collaboration or union between these two disciplines ensures that the HVAC and insulation 
of the building are designed to complement one another, thereby contributing to a cost-ef-
fective building that fulfills its sustainable and financial goals.   

INTEGRATED DESIGN APPROACH: 
This comprehensive approach marks a paradigm shift or radical transformation from the 
linear planning process to a human-centered iterative approach embodying all project team 
members, including the property owner, facility manager, designers, and contractors, collec-
tively working together hand in hand as a team 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 highly imperative in maximizing sustainable success 
as all members must cooperate and work together in an open-ended, cohesive team. Whole 
Building or Holistic Design approaches furnish forward-thinking sustainable designs. 

INTEGRATED PROJECT TEAM 
The integrated project team is the critical factor to the success of the Integrated Design 
Process. The project team encompasses key stakeholders and professionals from every disci-
pline and requires the following:   

• Effective communication and coordination between team members. 

• In-depth analysis to develop innovative solutions.  

• Collaboration among all members right from the early stages and throughout all project 
phases.  

• Decisions based on information gathered from all members to satisfy the project goals 
and prevent conflicts.



LOCATION AND 
TRANSPORTATION (LT) 
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OVERVIEW  

WAY THINGS WERE DONE IN THE PAST/PROBLEMS 
It has been forecasted that in the year 2050, 68% of the global demographic will reside in 
urban areas. At the present moment, transportation emissions are ranked the second larg-
est contributors of greenhouse gases, as 27% of our greenhouse gas emissions are on the 
grounds of traveling from point A to point B10. When coupled with 38% of our greenhouse 
gas emissions resulting from building operations, it adds up to nearly 70% of global emis-
sions.  

HOW LEED ADDRESSES IT 
LEED’s location-based solution compels developers to sensibly decide upon their site in a 
manner that does not damage the surrounding environment, rehabilitate and revive chal-
lenging sites, and enhance density to restrict urbanization. 

Emissions from transportation systems may be alleviated by adopting diverse approaches, 
thereby persuading people to give up driving alone in a gasoline-fueled automobile for our 
future building. The alternative modes include fostering the use of public transit by encour-
aging and promoting carpooling, bike riding, and facilitating the use of electric vehicles. (16 
points). 

WHAT LEED REQUIRES FOR THE CREDITS 
LEED requires comprehensive information about the type of site to ensure it is neither sensi-
tive nor contaminated. The surrounding density and proximity to walkable essential services 
are also gauged. 

LEED strongly requests proof of local public transit route frequencies, bike parking, and 
showers, as well as evidence encouraging carpooling, minimizing parking, and green vehi-
cles. 

Location and Transportation is a unique category as it contains no prerequisites, which basi-
cally implies that it may be skipped if required. That being said, the LT category can achieve 
up to a maximum of 16 points based on the site’s location and exactly how occupants will 
travel to it. Sometimes, a project team is given a site they are stuck with, but LEED does not 
want to disqualify this common scenario.  

Before delving deep into this topic and discussing how to earn points in this credit category, 
we must be aware of a few terms: 
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LEED CREDIT - REDUCED PARKING 
FOOTPRINT – LTC7 - 1 POINT 
The US has twice as many parking spots as people! Most of 
these spaces are impervious (water cannot infiltrate) and 
above ground. This credit intends to lower automobile depen-
dency and impervious pavements, which is severely detrimen-
tal and highly harmful to our environment due to rainwater 
overflow and contribution to the heat island effect (to be 
discussed in Sustainable Sites). This credit has three require-
ments: 

1. Do not exceed local zoning code requirements – Es-
sentially, do not build more parking spaces than required 
by the law. Plenty of parking spots encourage the use of 
single-driven automobiles. 

2. Reduce Parking capacity from Baseline (ITE Handbook 
Standard) – This is another metric to restrict single-driven 
automobiles further. 

3. Provide 5% preferred carpool parking – 

• Preferred parking is parking closest to the entrance, 
excluding accessibility parking spots. 

• A signed agreement by the parking management must 
be initialed and enforced throughout the life of the 
building.  

LEED CREDIT - GREEN VEHICLES – LTC8 - 1 POINT 
When it comes to automobiles, the options are endless. On top of 
gasoline-powered automobiles, car owners have a multitude of 
options ranging from hybrids, electric vehicles, and alternatively 
fueled vehicles that are rapidly gaining viability and, in turn, popu-
larity. LEED refers to the American Council for an Energy-Efficient 
Economy (ACEEE) to define a green vehicle. 

The two requirements for this credit are: 

1. Provide 5% preferred parking or 20%+ discount for green vehi-
cles 

• American Council for an Energy-Efficient Economy (ACEEE) 
score of 45+ 

                                     -   AND EITHER - 

2. Provide Electric Vehicle Charging Stations 

                                               -    OR   - 

3. Provide alternative refueling/battery switching station



SUSTAINABLE SITES 
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Sustainable Sites (SS) 

OVERVIEW  

HOW THINGS WERE FORMERLY DONE / PROBLEMS 
Back in the day, little did developers think about the harm they committed to the earth’s 
ecosystems; in fact, they completely ignored it. Deforestation, soil erosion, drop in water 
table levels, extinction of species, and rivers that run dry and no longer lead to the sea due 
to overuse are all serious concerns that can be partially attributed to the built urban environ-
ment.  

HOW LEED ADDRESSES IT 
LEED’s sustainability sites category urges developers to reduce pollution on their selected 
sites by tackling and controlling soil erosion, waterway sedimentation, and airborne debris. 
This chapter explores six different approaches to enable developers to cut down on pollu-
tion. This includes carrying out an adequate and thorough site assessment, safeguarding 
and working around natural habitats to promote biodiversity, and maximizing open space, 
which supports interaction with the environment, reducing runoff, and minimizing the ef-
fects of heat islands. (10 points). 

WHAT LEED REQUIRES FOR THE CREDITS 
For the sake of attaining credits, LEED requires a detailed site assessment and proof of how 
the site maximizes vegetation and accessible outdoor space. Likewise, LEED demands proof 
of increasing rainwater infiltration, reducing the heat island effect by maximizing bright sur-
faces and vegetated roofs, as well as lowering uplight and glare to minimize light pollution 
on site. A project’s site is considered sustainable in the event it scales down construction im-
pacts, rehabilitates degraded or contaminated areas, preserves water quality, and mitigates 
rainwater runoff and light pollution. This chapter extensively addresses in depth the Sustain-
able Sites category and the strategies selected to achieve it.  

Sustainable Sites interact with the Location and Transportation credit category since SS 
also pivots on the chosen location, though it focuses on the existing site conditions rather 
than its surroundings. Developers are encouraged to design and construct with the aid of 
the site’s natural elements, contrary to upsetting and disrupting it and fighting nature. A 
sustainable site design foresees and envisages the entire development footprint, including 
landscaping and hardscapes. The objective of the site design is to assess the site’s ability to 
support the building while minimizing its ecological repercussions and implications. 
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LEED PREREQUISITE - CONSTRUCTION ACTIVITY POLLUTION 
PREVENTION – SSP1 – MANDATORY 
All projects are mandatorily required to comply with all prerequisites to be LEED certified, of 
which Construction Activity Pollution Prevention is the first prerequisite that must be accom-
plished at any cost. Bear in mind that if the prerequisite is not met, the project can neither 
pursue sustainable site credits nor can it earn LEED certification whatsoever. 

It is immensely significant to alleviate environmental impacts during the construction pro-
cess. Construction activities result in: 

• The loss of the topsoil 

• Loss of nutrients, soil compaction, and decreased biodiversity.     

• Water contamination due to water runoff which carries pollutants and sediments to 
receiving water. 

• Airborne dust, which gives rise to environmental challenges and health issues. 

• The degradation of water bodies and aquatic habitats.  

The project team must devise and implement an Erosion and Sedimentation Control Plan 
(ESC) to help with construction pollution abatement. The ESC Plan must comply with the 
2012 EPA General Construction Permit or local codes, whichever is more stringent. This 
is an example of LEED piggybacking existing and proven standards and not reinventing the 
wheel. LEED finds existing best practices created by experts and incorporates them into the 
LEED rating system. 

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 

• Erosion control blankets
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It should be noted that Schools and Healthcare projects are required to conduct a Phase 1 
Environmental Site Assessment. 

Subsequent to Phase 1, if there ever occurs a situation where contamination is suspected, a 
Phase 2 Environmental Site Assessment must be performed (SSp2) for the sake of hospital 
patients and children who are more vulnerable and susceptible to the adverse and negative 
repercussions of a contaminated site. 

LEED CREDIT - SITE ASSESSMENT – SSC1 – 1 POINT 
Site Assessment is the first credit which is an integral part of the integrative process. Ratio-
nally, this credit is engaged in determining and defining existing site conditions. The under-
lying notion behind this credit is that for a project team to derive benefit from and take full 
advantage of the site, they must make it a point to profoundly understand its contents and 
learn all that’s there to learn about the site. This is one of the most straightforward credits 
that helps a project team foresee, identify, and plan for challenges closely associated with 
the site itself. This credit insists that the natural conditions should be assessed and include 
the following:  

1. Topography - Contour mapping and slope stability risks. 

2. Hydrology – Flood-prone areas, delineated wetlands and marshes, and other bodies of 
water. 

3. Climate - Sun exposure and radiation, heat island effect potential, sun angles, winds, 
precipitation, and temperature. 

4. Vegetation - Plant varieties, tree mapping, threatened or endangered species, and 
unique habitat. 

5. Soils - Prime farmland, healthy soil, previous development, disturbed and unstable soil. 

6. Human use - Viewpoints, transportation infrastructure, adjacent properties, and materi-
al effects. 

7. Human health effects - Proximity to vulnerable populations and vicinity to sources of 
air pollution.
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LEED CREDIT - SITE DEVELOPMENT: PROTECT AND RESTORE 
HABITAT – SSC2 – 1-2 POINTS 

The modern human habitat can be construed as the most destructive, threatening, and toxic 
lifestyle on the planet. It is our moral responsibility to minimize and revive the natural habi-
tat of a project site while designing and constructing the built environment. Biodiversity, in 
addition to native and indigenous species, must be held fully accountable for their symbiotic 
and intrinsic relationship with nature, as our lifestyle totally depends on nature thriving. This 
credit is committed to preserving the prevailing natural features and endeavors to restore 
them to their former state and retrieve what was originally on the site.  

This credit offers two options, as mentioned below: 

1A. Protect 40% of greenfield area (if greenfield exists)  

For instance, when building on a site that humans have not previously developed, do not 
make any developments on 40% of the site’s square footage. Building a 4-storey structure 
contrary to a 2-storey structure of the same gross floor area is an optimal strategy while con-
tinuing on LEED’s theme of building up in place of building out. 

-    AND   - 

1B. Restore 30% of developed land (including building footprint) with native/adaptive 
vegetation 

As an illustration, when building on an existing lot line to lot line parking lot, the site resto-
ration should be completed on at least 30% of the site area using native or adaptive vegeta-
tion which are indigenous species to the land and can naturally thrive.  

-     OR     - 

Provide financial support ($0.40/sf) for the total site area to a Land Trust Alliance organiza-
tion within the same EPA eco-region 

• Land Trust – A non-profit organization actively engaged in conserving and protecting 
land through conservation easement or acquisition. 

• It is possible to purchase a few credits in LEED directly, and this is one among them. 
However, it does not come at a cheap price, as a 100,000 sqft site would require a stag-
gering $40,000 financial commitment to a land trust. 
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Water Efficiency

OVERVIEW  

HOW THINGS WERE FORMERLY DONE / PROBLEMS 
Water is one of the most vital renewable resources on earth compared to other natural re-
sources. The typical average American family consumes more than 300 gallons of water daily 
at home, and roughly 70 percent of this use occurs indoors. 

Research shows that all across the country, outdoor water consumption accounts for 30 
percent of household use. However, this may not be true in the drier parts of the country 
and more water-intensive landscapes where it can be much higher. https://www.epa.gov/
watersense/how-we-use-water 

50% of U.S. lakes and rivers are considered impaired, i.e., they are too contaminated for 
swimming, fishing, or drinking12. According to the United Nations Environment Program, the 
rate at which we are going, if our present patterns continue, by the year 2025, two out of 
every three people will live in water-stressed conditions.  

HOW LEED ADDRESSES IT 
LEED’s water efficiency solution confronts the potable water usage situation within build-
ings, cooling towers’ water usage, the site’s landscaping, and proper metering of water 
usage. All the credits in this category concentrate on efficiency, whereas the prerequisites 
are immersed in attempting to reduce waste. (11 points). 

WHAT LEED REQUIRES FOR THE CREDITS 
LEED calls for strategies to be implemented in developments that reduce the amount of 
water used. A project pursuing the path of LEED must make sure to comply with the prereq-
uisite for outdoor water use reduction of 30%. Additionally, LEED requires outdoor/indoor 
water reduction and water meters to have a place in the project to examine, monitor, and 
consequently efficiently reduce excessive exploitation of water. LEED supports the adoption 
of strategies, procedures, and technologies that cut down the quantity of potable water con-
sumed in buildings while satisfying the requirements of the systems and occupants. Several 
strategies come at no cost or provide a rapid payback. Water use reduction can ease the 
burden and pressure on wastewater treatment facilities. 
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Before metaphorically diving into the water category and rummaging through it, it is vital to 
be cognizant of some terminology. 

Potable water- Potable water refers to water that meets or surpasses EPAs drinking wa-
ter quality standards and is approved for human consumption by state or local authorities 
exercising jurisdiction. Every single credit in this category shares common ground, which 
is to minimize potable water use. Be aware of the fact that if time, money, and energy have 
gone into making water drinkable, it must be conserved for processes that demand such 
high-quality water. 

Graywater (or greywater)- Household wastewater coming from bathroom and laundry 
sinks, tubs, showers, and washers is known as graywater. The Uniform Plumbing Code (UPC) 
defines graywater as untreated household wastewater that has not come in contact with 
toilet waste, while the International Plumbing Code (IPC) defines graywater as wastewater 
discharged from lavatories, bathtubs, showers, clothes washers, and laundry sinks. The 
majority of states do not permit kitchen sinks or dishwashers to be included with graywater 
as it comes into contact with food. 

Blackwater- Wastewater generated from toilets and urinals is called blackwater. Most 
jurisdictions view water from kitchen sinks and dishwashers as blackwater, which cannot be 
reused. 

Process water- Water employed for industrial processes and building systems such as boil-
ers, cooling towers, and chillers is process water. 

Stormwater runoff- Stormwater runoff is referred to as runoff water which occurs as a 
result of precipitation that flows over ground surfaces and conventionally into storm sewers 
or waterways. 

WaterSense- WaterSense is an EPA-sponsored program that advocates and certifies wa-
ter-efficient products, programs, and practices. How EnergyStar is to appliances, WaterSense 
is to flush and flow fixtures. WaterSense assists consumers in identifying water-efficient 
products and programs that conform to WaterSense water efficiency and performance 
criteria. Nevertheless, WaterSense fixtures must use some amount of water (i.e., Waterless 
urinals do not comply).  

Gallons per flush (gpf)- This metric 
is the flow rate measurement unit for 
flush fixtures such as water closets and 
urinals.  

Gallons per minute (gpm)- Gallons per 
minute is the flow rate measurement unit 
for flow fixtures such as faucets, show-
erheads, aerators, and sprinkler heads, 
which measures how many gallons of wa-
ter flow out of flow fixtures per minute. 
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Waterless urinals- These no-flush urinals are designed to work entirely in the absence of 
water or flush valves by passing urine through a sealing liquid. There are two types of water-
less urinals - Cartridge-based and Non-cartridge-based units. 

Dual flush- The eco-friendly dual flush water closets minimize water use by allowing one to 
choose between a full flush for solid waste and a half flush for liquid waste. These toilets can 
save around 2/3 of the water used for flushes, slashing the water bill and saving money in 
the long run. 

Water Efficiency versus Conservation- While water conservation addresses the policies 
and activities that manage the use of water, the intention behind efficiency is to minimize 
the water required for a specific purpose. Conservation is defined as the practice of trying 
to reduce unnecessary usage of water entirely, and efficiency emphasizes doing a great 
deal more with the least amount of water for the same task. From a personal perspective, 
conservation and efficiency strategies should be stretched to their limit and utilized to the 
maximum prior to opting for other expensive and energy-intensive alternatives, such as 
desalination or piping water across the country.  

Full-Time Equivalents (FTEs)- The FTE of a project must be consistent across all credits. FTE 
refers to a regular building occupant who spends 40 hours a week within the project build-
ing. Part-time or overtime occupants have FTE values contingent on the hours they spend 
inside the building per week divided by 40. FTEs are based on a standard 8-hour occupancy 
period per day. An 8-hour (5 days a week) full-time occupant has an FTE score of 1.0. Being 
conversant with the steps to compute FTE is of utmost importance, as this is sometimes the 
only calculation that appears on the Green Associate Exam. FTEs are used to ascertain the 
amount of water that must be reduced and determine the amount of bicycle parking re-
quired to be provided in the location and transportation credit category. 

FTE identifies the total number of building occupants based on their occupancy types: 

• Full-time staff  

• Part-time staff 

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

• Residents
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In this category, we are introduced to three pairs of prerequisites and credits. It is 
pretty evident and self-explanatory how the prerequisite requires a certain reduction 
percentage, and the subsequent credit rewards the project incrementally for further 
reduction. 

LEED PREREQUISITE AND CREDIT - OUTDOOR WATER USE 
REDUCTION – WEP1 + WEC1 – PREREQUISITE – 2 POINTS
In the past, people watered plants with the aid of above-ground sprinkler systems, where a 
large majority of the water was either lost through evaporation or runoff even before actual-
ly reaching the plant’s root, its intended destination. This credit cautions against convention-
al sprinkler systems, as well as irrigation as a whole, for that matter.

Percentage Reduction Points (BD+C)

30% Prerequisite

50% 1

100% 2

Outdoor Water Use Reduction
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Percentage Reduction Points (BD+C)

20% Prerequisite

25% 1

30% 2

35% 3

40% 4

45% 5

50% 6

55% (EP) 7

Indoor Water Use Reduction

Projects pursuing LEED must adhere to the prerequisite threshold of 30% for outdoor water 
use reduction. 

Points are incrementally awarded based on the amount of potable water offset by choosing 
strategies such as: 

• Landscaping with native or adaptive plants to reduce or eliminate irrigation demands. 

• It is outlined in the rainwater management section in the chapter on sustainable sites 
native plants that previously lived on the site can thrive again in similar conditions on or 
around the building. 

• Adopting xeriscaping landscaping (specifically designed for sites where water conserva-
tion is practiced and lands that are susceptible to drought) by selecting drought-resistant 
vegetation that requires little to no irrigation. 

• Mulching to ensure moisture retention and avoid evaporation of the plant’s water.  

• Reduce or eliminate turf grasses that need to be irrigated constantly. 

• Employ efficient irrigation systems such as Drip irrigation systems or micro-misters 
which can lead to a 90% water use reduction in contrast to the conventional above-
ground sprinkler installations. 

• Installing demand meters that ensure the irrigation system does not set off during peri-
ods of natural rainfall. 

• Utilizing non-potable water that is unsafe for consumption for irrigation purposes, such 
as captured rainwater, gray water, or municipally claimed wastewater.  



ENERGY AND 
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Energy and Atmosphere 

OVERVIEW  

HOW THINGS WERE FORMERLY DONE / PROBLEMS 
According to the U.S. Department of Energy, electricity generated from fossil fuels such as 
natural gas, oil, and coal negatively and substantially harms the environment throughout its 
life cycle13

HOW LEED ADDRESSES IT 
In this chapter, LEED’s solution talks about efficient energy and refrigerant usage in build-
ings. This chapter covers four topics that are explored in detail - Energy demand, energy 
efficiency, renewable energy, and outgoing energy performance. Energy and Atmosphere is 
a relevant chapter since it contains the most points one can achieve within the LEED rating 
system (33 points).  

WHAT LEED REQUIRES FOR THE CREDITS 
To meet the prerequisites and credits in this valuable category, projects are mandated to 
submit a commissioning plan, energy model, refrigerant usage schedule, and proof of ener-
gy metering and renewable energy sourcing. Likewise, demand response programs also call 
for proof of contracts with local utility providers. 

NOTEWORTHY STANDARDS 
• ASHRAE 90.1 

• Montreal Protocol 

• Green-e renewable energy certification 

• Renewable Energy Certificates (RECs) or 

• Tradable Renewable Certificates (TRCs) 
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Among all LEED credit categories, it is the Energy and Atmosphere category that yields the 
most possible points as it has the potential to alleviate both greenhouse gas emissions and 
operational costs of the building. Deterioration of the environment begins with non-re-
newable resource extraction and transportation, followed by refining and distribution, 
and draws to a close with consumption (burning fossil fuels). Buildings in the U.S. consume 
approximately 39% of the energy and 68% of the electricity produced annually, contributing 
to an estimated 38% of the global carbon emissions as a consequence of greenhouse gases. 
The Energy and Atmosphere category advocates efficiently designed buildings and sourcing 
energy from renewables.  

• The reference chart above clearly portrays the high energy use intensity in the USA. This 
occurs due to one of the following reasons: Energy is comparatively economical14. 

• Majority of the population has access to energy. 

• Extreme climates with cold winters and hot summers. 

Consequently, owing to the above reasons, the population is not afraid to use inexpensive 
and available energy to fulfill their needs. As previously noted, the initial step that requires 
our attention in our energy dilemma is cutting down the current energy consumption rates. 
Such findings also put us in a unique and privileged position as, presently, there is a mas-
sive room for improvement and scope for development to catch up to the rest of the world’s 
energy use intensity. 

This category addresses and brings into focus both energy and refrigerant usage in the 
building. The crux of the Energy and Atmosphere category copes with the following topics: 
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• Energy demand 

• Energy efficiency 

• Renewable energy 

• Ongoing energy performance

Much like Water Efficiency, four pairs of prerequisites and credits, along with three individ-
ual credits, will be scrutinized and probed into, all geared towards mitigating the impact of 
energy production for building consumption. 

LEED PREREQUISITE – FUNDAMENTAL COMMISSIONING AND 
VERIFICATION – EAP1 

LEED CREDIT - ENHANCED COMMISSIONING AND VERIFICATION– 
EAC1 – 2 TO 6 POINTS 
Commissioning is a quality-oriented process employed to verify that the project’s energy-re-
lated systems are planned, installed, calibrated, executed, and maintained, adhering to 
the Owner’s Project Requirements (OPR), the basis of design and construction documents. 
Commissioning confirms that the building owner derives the best performance out of the 
efficient systems and proper implementation. While fundamental commissioning of building 
energy systems is required within a prerequisite, enhanced commissioning is addressed in a 
credit. 

The underlying notion behind this credit stems from the owner paying a premium for 
high-efficiency and often unique building equipment with the desire to lower the operating 
and maintenance costs over the life of the building. However, in spite of everything going as 
per plan, occasionally, there may occur situations where a designer or subcontractor may 
not possess the adequate experience required for working with these systems. Hence, a 
commissioning agent familiar with the system intervenes and assumes the role of a third 
party to verify the equipment will operate at its design case efficiency. However, the commis-
sioning agent must have similar-sized projects and report directly to the owner to provide 
unbiased recommendations and evaluations.

Benefits of Commissioning 

• Reduced energy consumption 

• Lower operating costs 

• Fewer contractor callbacks 

• Better building documentation 

• Enhanced occupant productivity 

• Verifies that the commissioned systems perform in accordance with the Owner’s Proj-
ect Requirements.
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COMMISSIONING PROCESS ACTIVITIES 
• Designate an individual as the commissioning 

authority (CxA) to lead, review and oversee the 
completion of the commissioning process. 

• Document the Owner’s Project Requirements 
(OPR). 

• Formulate the basis of design (BOD) to include 
the OPR. 

• The CxA must review and assess OPR and BOD 
to verify that owner’s requirements are includ-
ed. 

• Develop and incorporate commissioning re-
quirements into the construction documents. 

• Develop and implement a commissioning plan. 

• Verify the installation and performance of the 
systems to be commissioned. 

• Complete a summaery commissioning report.

MANDATORY COMMISSIONED SYSTEMS (MEP) – EAP1 
In the mandatory section of commissioning, the commissioning agent must Verify and 
Document that the following systems and assemblies are planned, designed, installed, test-
ed, and maintained as per the OPR: 

• Mechanical - HVAC&R systems 

• Electrical - Lighting and day lighting controls 

• Plumbing - Domestic hot water systems 

• Renewable energy systems 
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ENHANCED COMMISSIONING – EAC1 
In an effort to earn points in the Enhanced Commissioning credit, a project team may navi-
gate through either one of the following compliance paths: 

ENHANCED SYSTEMS COMMISSIONING - PATH 1 (3 POINTS): 
• Review contractor submittals. 

• Verify inclusion of systems manual, occupant training requirements in construction doc-
uments, and seasonal testing. 

• Review building operations 10 months following substantial completion. 

• Develop an on-going commissioning plan. 

PATH 2 (4 POINTS): 
• Achieve path 1 AND 

• Include procedures in the Commissioning plan 

  -    AND/OR    - 

• Envelope Commissioning (2 points):  

• Follow EAp1’s requirements as they apply to the building envelope, which is often a 
location of energy loss if the structure is not adequately sealed. 
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LEED PREREQUISITE – MINIMUM ENERGY 
PERFORMANCE – EAP2 

LEED CREDIT - OPTIMIZE ENERGY PERFORMANCE– 
EAC2 – 1 TO 18 POINTS 
This credit functions in a similar fashion to the water reduction 
credit in water efficiency but substitutes the word ‘water’ with 
‘energy consumption.’ This credit offers the maximum potential 
point count to add to the building’s LEED scorecard,  where project 
teams can prove to be the most creative. The credit rewards active 
energy-saving solutions from high-efficiency HVAC and lighting to 
passing solutions such as increased insulation and triple-glazed 
fenestrations (windows and doors). Take a moment to think about 
all the potential credit interactions, including synergies and trade-
offs.  

LEED discusses the building’s rational utilization of energy 
through a prerequisite that sets limits, establishing a minimum 
level of energy efficiency for the proposed building to limit en-
vironmental and economic impacts associated with inefficient 
energy consumption. Optimized energy performance and higher 
percentages of energy efficiency are necessary to score points. 
The number of points earned depends on the percentage of 
energy cost savings, and the energy performance of a building 
counts on the reduction of energy demand by the building and the 
efficiency of the building systems as compared to a baseline, in 
this case, ASHRAE 90.1-2010. 

ASHRAE stands for the American Society of Heating, Refrigerating, 
and Air-Conditioning Engineers, which focuses on building sys-
tems, energy efficiency, indoor air quality, refrigeration, and sus-
tainability within the industry. As observed in preceding chapters, 
LEED takes advantage of existing proven standards fabricated by 
industry experts to add value to the rating system as a whole.  

It is highly probable for at least one ASHRAE standard to be on 
the LEED Green Associate Exam, and here focus is on Appendix G 
of ASHRAE Standard 90.1-2010, serving as our baseline for energy 
consumption. 

LEED offers three options to achieve the energy performance-re-
lated credit/prerequisite: 
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OPTION 1 – WHOLE BUILDING 
ENERGY SIMULATION (1-18 
POINTS) 
Energy modeling is adopted, with a view to 
analyzing the improvement of a new build-
ing performance, where it is compared to 
a theoretical baseline (reference building) 
that meets Appendix G of ASHRAE Standard 
90.1-2010. Energy models cover all energy 
end uses, including lighting, HVAC, and do-
mestic hot water, as well as process energy, 
including office equipment, computers, 
elevators, escalators, kitchen cooking and 
refrigeration, laundry washing, and drying 
machines. Energy modeling is a large and 
booming industry, and as the years go by, the 
list of its uses grows, and more municipalities 
begin to require energy simulations to obtain 
building permits. Various building energy 
modeling software such as EE4, eQuest, IES, 
and EnergyPlus is used to carry out building 
performance simulation for analyzing the en-
ergy flow within specified parameters within 
buildings. 

Energy simulations allow the project team to 
make better decisions based on the results of 
the model’s analysis. Firstly, multiple building 
designs are drawn in a short time frame to 
discover a design that optimizes the building’s 
annual energy consumption while meeting 
the goals of the building without ever touch-
ing construction equipment. The model takes 
into account all mechanical and passive build-
ing features, including its location, climactic 
data, and architectural orientation. The final 
design reports are submitted via LEED online 
to show percentage improvements. 

Modeled Annual Energy Consump-
tion (GC) 

End Use 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

% Reduction 
compared to 
ASHRAE 90.1-
2010

0 1.0% 18.1%
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ENERGY EFFICIENCY 
Strategies implemented to reduce energy demand are the reason for the increasing energy 
efficiency.  

ENERGY EFFICIENCY STRATEGIES 
• Passive design and thermal energy storage: Determine the best building orientation 

and massing to benefit from the passive design opportunities such as daylighting, natu-
ral ventilation, and passive heating and cooling from the sun and the wind.  

• High-performance building envelope: Installing high-performance glazing systems 
and efficiently insulating the building envelope will prevent heating and cooling losses 
and provide thermal comfort for building occupants. The less treated (heat/cool) air that 
escapes translates into less untreated outdoor air that needs to be heated or cooled. 

• High-performance building systems: Select good-quality, energy-efficient HVAC, 
plumbing, electrical, and lighting systems, and perform life cycle analysis to evaluate 
their overall impact. 

• Verify and monitor performance: Confirm that the systems are installed as per owner 
requirements and, subsequently, monitor their performance after occupancy to ensure 
that the building systems are functioning as designed. 



MATERIALS AND 
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OVERVIEW  

HOW THINGS WERE FORMERLY DONE / PROBLEMS 
Construction and demolition debris account for 40% of our total solid residual waste 
stream15

HOW LEED ADDRESSES IT 
Material selection and material disposal are the two key issues reviewed in this chapter. 
In the interest of getting a more accurate picture and deeper understanding of this credit 
category, sustainable materials and strategies to reduce waste sent to landfills have been 
tackled. Alongside LEED’s solution to encourage and promote the selection of sustainable 
materials and the reduction of waste produced from the construction, operation, and demo-
lition of buildings are subjects of discussion. (13 points). 

WHAT LEED REQUIRES FOR THE CREDITS 
LEED necessitates the prerequisites to be addressed before getting to the credits. In this 
case, the prerequisites include an easily accessible, dedicated area for collecting and storing 
recycling materials that must be made available to the entire building. As for the credits, 
LEED requires proper recycling and/or salvage of non-hazardous construction and demoli-
tion debris by developing and implementing a Construction Waste Management Plan. 

 

 Image by freepik - www.freepik.com
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TERMS TO UNDERSTAND BEFORE PROCEEDING ANY FURTHER: 
Life Cycle Impacts: This includes raw-material extraction and processing through transpor-
tation, product use, and ultimately the disposal of materials composing it. LEED promotes 
and advocates reusing or recycling a product at the end of its operational lifespan versus 
disposing of it, and this approach is known as the cradle to cradle. Likewise, LEED wants to 
serve as a market mover and ensure all products undergo an LCA. 

Purchasing Policies: LEED encourages the utilization of sustainable materials through this 
category. It determines the types of materials that should be considered and qualify for a 
high-performance building and ascertain how to minimize the life-cycle impacts of these 
materials. Purchasing policies should explicitly specify where the items are sourced during 
the construction and operation of the building. Furthermore, third-party certification of 
sustainable products is critically essential in material selection. Note that LEED does not 
certify products but instead supports organizations that certify environmentally responsible 
products (Ex. FSC certified wood). 

Waste reduction: The preferred waste management strategies described by the U.S. Envi-
ronmental Protection Agency (EPA) are source reduction, reuse, recycling, and recovery. 
Material reuse or recycling are forms of waste diversion that help prevent materials from 
winding up in landfills or incineration plants. The EPA defines the following waste manage-
ment strategies: 

• Source Reduction: Source reduction refers to the practice of designing, manufacturing, 
purchasing, or employing materials in ways that facilitate lowering the amount of unnec-
essary or excessive materials in the building. 

• Reuse: This strategy stops waste at its source as it delays, hinders, or completely elimi-
nates that entry into the waste collection and disposal system. 

• Recycling: Recycling is the process of converting materials that would otherwise be dis-
posed of as waste into valuable resources. 

• Recovery: This technique involves using waste materials for a useful purpose, either 
through proper recycling and composting materials or waste-to-energy plants such 
as incineration.

Credit metrics and cost calculations: Some of the following credits are based on material 
area, weight or cost. A material baseline is established using the actual material cost OR 45% 
of the total construction costs, including labor and equipment. 

Please pay particularly close attention to this credit category as it is the one that has 
altered the most since LEED version 3, and most examinees are seen struggling with it.
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LEED PREREQUISITE - STORAGE AND COLLECTION OF 
RECYCLABLES – MRP1 – MANDATORY 
This prerequisite lessens the amount of landfill-bound waste matter generated by the 
building occupants throughout the entire life or duration of the building. The easier it is to 
recycle, the better the odds and likelihood for building occupants to follow through with 
recycling. For this purpose, a designated space with an easily accessible and dedicated 
area  must be equipped to the entire building to collect and store recycling materials. The 
recycling systems can either be commingled, where the recyclables are gathered together 
in a single bin, or separated based on the type of recyclable into different individual bins on 
site. Materials to be recycled must include, at the very least, paper, corrugated cardboard, 
glass, plastics, and metals. Furthermore, the project must also offer areas to recycle 
hazardous materials such as batteries, electronics, or mercury-containing lamps.

LEED PREREQUISITE – CONSTRUCTION AND DEMOLITION WASTE 
MANAGEMENT PLANNING – MRP2 - MANDATORY 

LEED CREDIT - CONSTRUCTION AND DEMOLITION WASTE 
MANAGEMENT – MRC5 – 1 TO 2 POINTS
As mentioned in the introduction, whether constructing new buildings, renovating or demol-
ishing and replacing old ones, a great deal of waste is produced at the end of the day, ending 
up in landfills or dumping grounds.  

This prerequisite and credit seek to scale down construction and demolition waste discarded 
in dumping grounds and incineration facilities by recovering, reusing, and recycling materi-
als. This credit is required to recycle and/or salvage non-hazardous construction and demoli-
tion debris by developing and implementing a Construction Waste Management Plan. While 
the prerequisite strictly mandates a plan without any minimum diversion rate, the credit 
requires a minimum of 50% of waste to be diverted from the landfill. 
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Waste diversion rates are based on volume/weight salvaged/recycled over total waste pro-
duced. These calculations exclude excavated soil, land-clearing debris, and alternative daily 
cover (ADC). Waste-to-energy systems may be included in some instances where the credit 
cannot be met or fulfilled.  

THE CONSTRUCTION WASTE 
MANAGEMENT PLAN MUST: 
1. Identify and set waste diversion goals for a mini-

mum of five materials (structural and non-structur-
al). 

2. Specify whether the materials will be separated or 
commingled as well as the destination where they 
will eventually be recycled or donated. 

3. Provide major waste streams and diversion rates. 

Waste diversion rates are based on volume/weight 
salvaged/recycled over total waste produced. These cal-
culations exclude excavated soil, land-clearing debris, 
and alternative daily cover (ADC). Waste-to-energy 
systems may be included in some instances where the 
credit cannot be met or fulfilled. 

Construction Waste

Percentage  
Diverted

Points (BD+C)

Plan Prerequisite

50% + 3 streams 1

75% + 4 streams 2



INDOOR 
ENVIRONMENTAL 
QUALITY 
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OVERVIEW  

HOW THINGS WERE FORMERLY DONE / PROBLEMS 
Indoor Environmental Quality is paramount because, according to EPA, Americans spend at 
least 90% of their time indoors. The concentration of indoor pollutants is 2 to 5 times higher 
than that of outdoor pollution levels. Poor indoor environmental quality adversely affects 
the health of occupants, and they are prone to illnesses such as asthma and sick building 
syndrome (SBS).16

HOW LEED ADDRESSES IT 
Sustaining a high indoor environmental quality requires collaboration between the build-
ing owner, design team, contractors, building operators, and occupants. LEED makes it a 
point to focus on improving indoor air quality, enhancing occupant comfort, and promoting 
well-being. This chapter explores four core issues and the potential solutions to resolve them 
(16 points). 

• Indoor air quality (IAQ), note the difference between IAQ and EQ (Environmental Quali-
ty),  

• Thermal comfort,  

• Lighting comfort,  and 

• Acoustic performance  

WHAT LEED REQUIRES FOR THE CREDITS 
Most of the prerequisites and credits in this category emphasize improving indoor air qual-
ity. The two key strategies in these credits/prerequisites depend on increasing ventilation 
rates or reducing contaminants such as tobacco smoke, carbon dioxide, volatile organic 
compounds (VOCs), and particulates. 



115

Indoor Environmental Quality 

INDOOR AIR QUALITY (IAQ)   
As mentioned in the introduction, the first four credits in this category focus on the 
breathability of the air we breathe inside buildings. During the pandemic, many individuals 
who never paid attention previously to the amount of fresh air versus stale air in our built 
environment became more aware of it. This led to a shift in how our buildings were designed 
to ensure fresh air ventilation minimums and saw many building codes adopt new require-
ments.  

Let’s think of the value of employees in a building versus the building’s operating costs. 
When the salaries and benefits of all employees in our office building were summed up and 
divided by the square footage of the entire building, humans were paid nearly 100 times 
more than the annual energy bill per square foot of a building. As crude as it sounds, we 
went through a commissioning process to ensure our building equipment worked efficiently. 
So, why not apply the same idea to the humans inside the building who are more valuable? 
We want our workers to demonstrate the highest quality of work and productivity if they are 
paid so much.  

LEED PREREQUISITE - MINIMUM INDOOR AIR QUALITY 
PERFORMANCE – EQP1 – MANDATORY 
There is a reason we call fresh air, well, fresh! In most cases, outdoor air is always less con-
taminated when compared to the indoor air recirculated inside a building. As and when fresh 
air is pumped into the building, contaminated air is exhausted and replaced. This prerequi-
site sets minimum fresh air ventilation rates for our buildings and refers to ASHRAE 62.1-
2010 as a standard that sets minimum rates for mechanical (HVAC) or naturally (passively) 
ventilated spaces. 
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We have mentioned the importance of ASHRAE in LEED in previous chapters. This prerequi-
site uses ASHRAE 62.1-2010 to set fresh air ventilation rates required by the different modes 
of ventilation based on size and occupant count per space.   

Ventilation systems vary from one project to another and include: 

• Mechanical ventilation (active) - ASHRAE 62.1-2010 determines minimum ventilation 
rates for various applications. 

• Natural ventilation (passive) - ASHRAE 62.1-2010 specifies requirements for the size 
and location of ventilation openings. 

• Mixed-mode ventilation (active + passive) - ASHRAE 62.1-2010 determines minimum 
ventilation rates, and any calculation methodology can be used to meet it. 

The naturally ventilated spaces must be maintained in accordance with the Chartered Insti-
tution of Building Services Engineers (CIBSE) applications manual, and an analytical model 
may be used to confirm that the room-by-room airflows meet the minimum rates required 
by ASHRAE 62.1-2010.  

LEED PREREQUISITE ENVIRONMENTAL TOBACCO SMOKE (ETS) 
CONTROL – EQP2 - MANDATORY
Though the ill effects of smoking are widely known, many people continue to smoke cig-
arettes. Environmental tobacco smoke (ETS) induced by cigarettes, pipes, or cigars poses 
health hazards such as lung disease, cancer, and heart disease. The purpose behind this 
prerequisite is to prevent the exposure of building occupants to ETS, also known as second-
hand smoke. 

To achieve this prerequisite, a project must:  

• Prohibit smoking inside the building and on-premises within 25 feet of operable win-
dows, entries, and air intakes. Essentially this prevents contaminated air from coming 
into the building. 

• Post signage to communicate the smoking policy within 10 feet of all building entrances, 
which notes no smoking within 25 feet of the entryway. 

• Residential projects – It may not always be possible for buildings to control the behavior 
of all their occupants. Hence, in residential buildings, smoking must be forbidden in all 
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common areas as well as within 25 feet of all entries, windows, and air intakes. Each of 
the units in the residential building must be compartmentalized by: 

• Weather-stripping all exterior and hallway doors and windows. 

• Demonstrating a maximum leakage of 0.23 cubic feet per minute per square foot at 
50 Pa of the enclosure. 

• This lowers the likelihood of ETS leaving an individual’s unit and coming into contact 
with other’s lungs. 

• Schools – ‘No smoking’ signage must be posted at the property line indicating the 
no-smoking policy within the school property.

LEED PREREQUISITE - MINIMUM ACOUSTICAL PERFORMANCE - 
SCHOOLS ONLY – EQP3 + 

LEED CREDIT - LEED PREREQUISITE - MINIMUM ACOUSTICAL 
PERFORMANCE -  EQC9 – 1 POINT (ALL RATING SYSTEMS) 
Acoustics is an integral element of indoor environmental quality. When teaching in a class-
room, or any other space, it is crucial that all students can clearly hear both their instructor 
and peers. Without this opportunity, a learning environment truly becomes compromised. 
For this very reason, all LEED for Schools projects must have a minimum requirement for 
acoustics, while all other building types have the option of pursuing the credit. LEED wants 
to minimize distractions by limiting noise from the HVAC system, canceling noise from out-
side the classroom, and reducing internal echo. 

 

Canteen vector created by pch.vector - www.freepik.com
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Personally, I like to refer to the following two credit categories as ‘10 total bonus points,’ as 
they do not logically fit in or follow the same pattern as the previous 7 categories, which 
account for the first 100 base points in the LEED rating system. 

As the name suggests, the Innovation in Design credit category exists to promote inno-
vation. LEED provides credits to projects that accomplish incomparable performance in 
sustainability that go beyond the LEED Green Building Rating System or testing a pilot credit. 
Unlike other chapters, there are no prerequisites in this chapter. A project can obtain six 
points through 2 credits - Innovation (5 points) and having a LEED Accredited Professional on 
the project (up to 1 point). 

LEED CREDIT – INNOVATION – 1 TO 5 POINTS 
The Innovation in Design credit category rewards projects up to 5 additional                    
points for embracing innovative strategies and sustainable building practices to improve 
the performance of a building. The first credit in this category is known as innovation, and it 
contains three unrelated options.   

Option 1 – Innovation (1 point) 

The LEED rating system is not completely revamped or updated frequently. However, mod-
ern technology and inventions are rapidly improving and cannot be stopped from being 
created. The innovation credit was designed to ensure projects are rewarded for technolo-
gies and strategies that were not available or feasible when the current version of LEED was 
initially created. When a project completes a sustainable technique that was not listed in the 
previous categories but still manages to satisfy the triple bottom line, LEED offers an option 
to teams to create their own credit. LEED wants to reward all strategies outside of the scope 
of the existing rating system, which promotes a healthy environment, a prosperous econo-
my, and a cohesive, comfortable society.  

Much like a real credit, the innovation credit must possess a positive intent, quantifiable re-
quirements, and strategies to achieve it. My favorite example of an innovation credit is using 
the building as a teaching tool. Perhaps you have seen a smart touch screen in LEED building 
lobbies that display real-time energy consumption data in addition to interactively illustrat-
ing the technologies of the LEED building. The basic notion behind this credit comes from the 
Prius effect. The more aware each occupant is about the operations of the building, the more 
likely they are to reduce their impact inside and outside the building consciously. Alternative 
strategies to achieve this credit include:

• Providing an educational program covering green strategies and the environmental and 
human health benefits of adopting green building practices. 

• Developing an organic Landscaping and Integrated Pest Management Program. 

• Designing a comprehensive Waste Management and Diversion Program to divert a sig-
nificant volume of waste. This integrated program can expand to provide services to the 



131

Innovation in Design

community by allowing other buildings’ users to bring in certain materials for collection 
and recycling. 

• Formulating an environmental Green Cleaning and Housekeeping Program, which is 
normally only a credit in the LEED O+M category. 

• Selecting low-emitting furniture and finishing. 

• Utilizing high-volume fly ash in concrete to reduce its carbon footprint. 

Option 2 - Pilot Credit (1 Point) 

Early on in the textbook, we discussed how new LEED versions are created but did not 
highlight who exactly tests these new credits or thresholds to assess their feasibility. LEED 
incentivizes project teams to single out and test drive a credit from the pilot credit library 
and submit feedback regarding its success or challenges. Regardless of whether the credit 
achieves its objective or not, the real project’s feedback is the ideal solution to alter, delete 
or use the new pilot credit in future LEED rating system versions. This option is achieved by: 

• Accessing the USGBC’s LEED Pilot Credit Library 

• Registering pilot credits through the USGBC’s LEED Pilot Credit Library 

• USGBC member companies can submit pilot credits. 

• A pilot credit proposal includes: 

• Survey feedback questions  

• Submittal Documentation 

• Identified Guest Expert 

Option 3 – Additional Strategies (1-3 Points) 

The following option gives project teams an opportunity to earn additional points in the 
above two options and adds a new means of achieving an extra 1-2 points in exemplary per-
formance. So, a project can earn up to:

• 1-3 more points through additional innovation strategies in option 1,  

• 1-3 points by testing 1-3 more pilot credits in option 2, or 

• 1-2 points by pursuing an exemplary performance point explained below or a combina-
tion of A, B, and C to a maximum of 3 points. 

Exemplary performance is an option in some existing credits in the rating system, dis-
cussed in the previous seven credit categories. LEED wants to reward project teams with 
exemplary performance points for displaying an exceptional performance beyond the LEED 
credit requirements, commonly achieved by exceeding the highest credit threshold or, at 
times, doubling the credit requirements. For instance, if a LEED BD+C project achieves a 50% 
reduction from the ASHRAE 90.1 baseline in the LEED credit for Optimizing energy perfor-
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mance, they receive 18 points. Similarly, in water, if the project achieves a 50% reduction of 
the EPAct in the LEED credit indoor water use reduction, they attain 6 points. But what if a 
project goes beyond the threshold, say, 60% more water and energy efficiency as compared 
to the baseline? In such an event, the exemplary performance option will contribute 2 extra 
points for exceeding the highest threshold. 

However, this option is only made available to some credits. For example, the LEED for sen-
sitive land protection credit awards a project for not building on sensitive farmland. In this 
situation of a yes or no type of credit, exemplary performance is definitely not an option. 

LEED CREDIT FOR LEED ACCREDITED PROFESSIONAL (1 POINT) 
The LEED rating system rewards project teams an additional point when at least one prin-
cipal participant on their team is a LEED Accredited Professional (LEED AP+) with a specialty 
appropriate for the project. In most cases, the participant is the LEED or sustainability con-
sultant on the project, but at times, they can also be other stakeholders, such as an engineer 
or architect. In LEED version 4, the LEED AP specialty must align with the project they are 
working on. For example, if the team member is a LEED AP BD+C, they are worth 1 point on 
a LEED BD+C project but not on a LEED for Neighbourhood Development (ND) project if they 
have not passed that exam yet. No matter the number of LEED APs in the project, only 1 
point can be earned under this credit. This credit essentially promotes the design integration 
to streamline the project certification process by involving LEED APs to educate other project 
team members and coordinate between them. 
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The Regional Priority (RP) category addresses geographically specific environmental prior-
ities. For example, in areas of drought, the local green building chapter elects the six most 
essential credits for their region, and each of those credits is worth an extra point, provided 
the credit’s requirements are met (up to 4 points max). 

Previously we discussed a selling point of LEED, which is the fact that it is internationally con-
sistent, and the same rating system applies to all buildings regardless of their location. How-
ever, at times this can also hinder projects in a specific region or climate, and this reason is 
partially responsible for the creation of the regional priority category. But more importantly, 
the category exists to promote and stress regional-specific priorities by adding weight to 
certain credits. 

LEED CREDIT FOR REGIONAL PRIORITY (1-4 POINTS) 
The USGBC regional chapters identified different environmental regions and selected exist-
ing credits in the rating systems to be assigned as a priority for each region according to the 
most critical environmental issues. Regional Priority credits are listed by state and deter-
mined based on a new GIS-based program.  

The RP credit zones in LEED v4 were created employing a GIS-based program that allowed 
for environmental issues to be empirically mapped. This process led to the emergence of 
RP credit zones that are based on these issues that are conducive to the environment rather 
than physical location. The GIS-based zones do not have to be geographically adjacent, 
meaning a project’s RP credits can no longer be identified through ZIP codes. Instead, the 
project teams need to enter their physical coordinates (X, Y) to identify accurately the RP 
credits associated with the project. 

LEED online determines the project’s Regional Priority credits based on the project’s (X, Y) lo-
cation. Consequently, the project team automatically earns 1 point in addition to any points 
earned in the credit. 

For more information about boundaries, visit www.usgbc.org/rpc
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