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Abstract

Mounting awareness of climate change in recent years has led the construction industry
to initiate new approaches toward sustainable building design. The USGBC’s LEED
guideline programs are currently the most widely accepted green building guidelines in
North America. As an increasing number of developers begin to incorporate sustainable
design, stakeholders in hospitality development still hesitate to become involved. This
reluctance is due to perceived high guest expectations of comfort levels and amenity
access among these properties. Research was conducted to determine precisely which
innovations present the most significant barriers to incorporating sustainability into
design for hospitality. Average LEED credit implementation rates were calculated and
compared with those employed among common commercial building projects. Project
designers were also surveyed for opinion on which sustainable innovations were most
commonly avoided in design for hospitality. The results indicate that certain credits do
experience decreased popularity among hospitality projects, though guest comfort was
not the only barrier identified. Conclusions are presented according to the data and
recommendations made to support further growth and success in future applications of

LEED sustainable design in hospitality development.
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1. Introduction

“Sustainability is about fulfilling our guests’ current dreams and desires without sacrificing the
future generations’ dreams and desires. The objective is to achieve sustainability
without making it a sacrifice.”

-Vito Lotta, Director of Design, Hilton Hotels



1.1 Introduction

As global awareness of climate change has brought forth an emphasis on more
environmentally-conscious approaches to human consumption, many world industries
have begun to transform their products and services to offer consumers more options to
support increasingly sustainable lifestyles. The construction industry has perhaps faced
some of the greatest pressure in order to conform to these rising expectations of
sustainability. Many types of guidelines have become available in recent years to assist
developers with the incorporation of sustainable design innovations into their projects,
yet still not all developers have begun to make sustainability a priority. Certain types of
buildings experience more complex challenges than others in accommodating sustainable
design. Office buildings, hospitals, institutions and lodging properties are among the
most energy-intensive types of building projects, often complicating the achievement of
desired levels of energy efficiency. Building occupant demographics can also inhibit the
degree and type of sustainable innovations that might be incorporated, such as the priority
for patient comfort in health care projects or guest comfort experience in hospitality
projects. Sustainable design for hospitality is particularly challenging, as though green
building guidelines exist for almost every other building type, exceptionally few exist for
this type of development. Today’s travel and tourism sectors also face some of the most
demanding pressure from environmental groups, emphasizing the need for further

research and design development in order for sustainability to succeed in hospitality.

1.2 Background

The present appeal for sustainability in building design lies in the rising cost of energy,

growing awareness of climate change contributions and priority for improved human
comfort and well-being. However, little initiative has been taken in this direction by
hospitality developers. Hotel and resort accommodations are one of the most energy-
intensive types of building design, as the primary priority of leisure development is
commonly to provide the best possible guest comfort conditions and access to amenities.
This has made it virtually impossible to incorporate effective sustainable innovations into
hospitality design in the past, as the most efficient energy systems are not capable of
supporting the level of energy use typical of common hotel requirements. However, as
both stakeholders and discerning travelers become increasingly conscious of the



environmental impacts of tourism and hospitality activities, demand is rising for
sustainable travel and accommodation options. Forward thinking developers have begun

to pilot new hotel projects built according to more efficient standards.

The USGBC’s LEED program is currently the most popular sustainable building design
guideline available to the general construction and development industry, realizing
widespread success with versions for residential, commercial, institutional, health care
and renovation projects. Though the USGBC has yet to develop a version of LEED
specifically for the design of hospitality projects, conscious developers have managed to
incorporate certain versions of LEED guidelines commonly employed for other types of
sustainable commercial development. Through the study of these applications, common
methods by which sustainable design for hospitality has had previous success can be

measured to identify best practices and areas of opportunity for future project developers.

1.3 Research Rationale

Though both academics and professionals emphasize the need for more verifiable
research to advance the adoption of sustainability in common building design, few
practical measures have been developed for consistent research methodology. Even less
research has been encountered with regard to sustainable building design for hospitality.
However, many researchers insist that in order to support sustainable built environment
as a whole, new approaches and solutions in sustainable design for hospitality must be
developed (Ko, 2005; Smerecnik & Andersen, 2011). The rationale for the present
research is therefore to contribute to the current lack of information in such a significant
yet under-researched field. Development for hospitality is perpetually expanding and it is
important that designers are presented with adequate information to ensure the best
possible opportunity to incorporate sustainable design. With technological advancements
growing more innovative every day, in an industry focused on consumptive luxuries a
new emphasis must be placed on hospitality designers to specify incorporation of quality
sustainable innovations rather than expand access to new energy-intensive amenities.
This is especially true for hotels and resorts situated in natural environments that depend

on their surrounding environments for continued guest visitation, though urban



accommaodation properties catering to business travel can also significantly benefit from

energy reduction initiatives.

In essence, if sustainable design is to succeed in hospitality, the barriers which prevent its
success must first be identified if they are to be overcome. In order to accomplish this,
existing hotels built according to sustainable specifications must be analyzed in order to
determine the barriers and opportunities experienced by hospitality projects. The
adoption of the USGBC’s LEED program by a growing number of hospitality developers
therefore forms the basis of this research. ldentifying aspects of sustainable design that
may have been specifically implemented or avoided through the program guidelines were
able to identify precisely how sustainable hospitality design can be better achieved. This
research will therefore provide valuable information to assist hospitality developers in
selecting optimal sustainable innovations that are most consistent with maintaining the
common priorities of hospitality design. Any future LEED guideline versions for

hospitality will also benefit from final recommendations made.

1.4 Research Obijectives

The purpose of this study is definitively to understand how sustainability can succeed in
hospitality based project design. By understanding past applications, obstacles and
opportunities can both be identified and develop information on how sustainability can
best be incorporated in future. The aim of the research is to identify the need for
increased initiative in sustainable hospitality project design and determine where areas
requiring improvement currently exist. Under these premises, the research questions that
aim to be addressed include:

1) Why is sustainable design for hospitality development a necessary endeavor?

2) Which credits for sustainable design are most often pursued by LEED-accredited
hotels and which ones are most commonly avoided?

3) What barriers and opportunities are presented in sustainable design for hospitality and

how might they be managed for future success?



The hypothesis that stems from these questions is that LEED credit point adoption in
hospitality is primarily affected by developer-perceived high-level comfort expectations
by guests. As design for hospitality projects is typically based upon profit potential
sought through the provision of exceptional guest experiences, it would be no surprise
that stakeholders would hesitate to potentially detract from guest comfort through
limiting the availability of accustomed comfort and leisure amenities. This, combined
with a lack of information and education on how sustainable design can succeed in
hospitality projects, is presumed to be the primary reason why hospitality developers
have been so disinclined to adopt sustainable design. In order to address these research

questions, the three main objectives of the analysis are therefore:

1) To review current literature and statistics on the benefits of sustainable building
design and identify the need for further involvement in design for hospitality.

2) To determine trends in LEED credit point adoption among existing certified
hospitality projects and trends in developer rationale behind their adoption.

3) To identify barriers and opportunities toward the increased incorporation of

sustainable design in hospitality development.

Through these objectives it is anticipated that useful information will be presented to
assist the future of sustainable hospitality design and aid new ideas to evolve as to how
future projects can become better involved. This will be derived through the analysis of
sustainable innovations found frequently in hospitality projects by comparison analysis of
the same sustainable innovations found frequently in typical commercial building
projects. This comparison will be accomplished through the measurement of credit
implementation rates for both types of building design under LEED for New
Construction (NC) guidelines. Understanding how hospitality projects have employed
LEED credits in the past will assist in improving their application in sustainable
hospitality projects of the future.

1.5 Dissertation Structure and Methodology

In order to achieve the identified research objectives, a series of research measures were

carried out. To understand the level of current involvement of sustainable design among



hospitality projects, the initial chapters of this study consist of background research
conducted through review of existing research and statistics. First, discussion of the
expansion of the sustainable building industry is introduced to illustrate the current
market for green construction practices. The continued growth of the industry,
documented financial and health benefits and existing green building programs are all
presented to identify the expanding potential of sustainable design. Next, growing
demand for sustainability in the tourism and hospitality industry is explained. Levels of
energy consumption in hotels, evolving guest expectations and opportunities for
sustainable design among hospitality properties are discussed. The USGBC’s LEED
program guidelines are then outlined and LEED-specific benefits realized for common
commercial building design are identified. The program is subsequently argued as the
most advantageous form of design for sustainable hospitality projects.

The research methodology to support this rationale follows, beginning with a literature
review of methodologies employed among existing studies with relevant objectives.
Through the analysis of how past researchers have approached the measurement of
sustainability in building design as well as in hospitality, a combination of architect
surveys and LEED scoresheet collection was selected as the best approach to gather
information for the purposes of this research. Once study participants were identified and
selected, LEED project scoresheets were collected and statistical analysis conducted to
measure the adoption frequency of credits by each project. Architect survey question
responses were then analyzed for similarities in credit selection rationale. Once results
were developed, the final chapters involve the analysis of which sustainable innovations
were determined as most and least popularly implemented among hospitality projects.
Opportunities are then discussed for credits found to experience implementation barriers
in hospitality and conclusions and recommendations made for future applications of

LEED in hospitality design.

1.6 Research Scope and Limitations

Due to the lack of previously existing research and statistical data on measuring
sustainability in hospitality design, the information presented in this research is strictly

exploratory in nature and seeks only to offer informative, yet not necessarily predictive,



results and recommendations. Due to the distinct individuality of every building project,
there is no single answer to universally determine which credits are most advantageous
for all projects to pursue. Variations in climate, geography, target client market,
stakeholder values, availability of materials and expertise of project consultants all affect
each project’s disposition for success. Findings and analyses in this study are therefore a
valuable contribution to research in this field, but do not claim to be definitive or

comprehensive.

The scope of this project is based upon hospitality projects found solely in the United
States, as other countries typically design to accommodate their own climates, cultural
values and building standards. Also, though the definition of hospitality typically
encompasses any type of accommodation property, for the purpose of this research the
definition is limited to typical stand-alone commercial hotel properties in order to

maintain comparable consistency among selected study participants.



2. Literature Review




2.1 Background of Sustainable Building Design

2.1.1 Introduction

The concept of sustainability has many definitions. Interpretations made according to
numerous world industries and organizations each have a differing basis, yet the one
common recognition is that the world operates as a system. In other words, every action
made affects another object or process. Sustainability is theoretically based on the
premise that present generations must consume and operate in a manner which is
supportive of the same level of consumption and operation by future generations. The
emphasis of this theory is that when levels of present consumption or operation become
excessive and levels for future consumption become threatened, preventative action

should be taken.

Sustainable building design is accordingly defined by the Office of the US Federal
Environmental Executive as “increasing the efficiency with which buildings and their
sites use energy, water and materials and reducing building impacts on human health and
the environment, through better siting, design, construction, operation, maintenance and
removal - the complete building life cycle” (Cryer et. al, 2006). Effectively, sustainable
building combines design, construction and environmental benefits in buildings that
reduce consumption of natural resources, reduce construction impact on natural
surroundings, offer occupants healthy and productive interior environments. This is all
accomplished with the intent to prolong the building lifecycle while minimizing
operating expenses and energy consumption and typically increases building value and
investment returns in the process. The result is an improved quality of life for building
occupants and preserved resources for future use, all at well-realized profits. Yet, though
sustainable building design makes perfect sense in theory, many developers still hesitate
to incorporate such a “newly developed” concept. The current climate for sustainable
building practices in the United States is examined in the first half of this chapter, with
the nature of this climate in terms of sustainable design for hospitality subsequently

discussed.



2.1.2 Growth of the Global Sustainability Movement and Emergence of Green Building

Though current advancements in technology have developed many new innovations for
efficient buildings, sustainable building design is not a new concept. Passive forms of
building design have been in use for centuries by various cultures around the world. To
control interior temperatures before modern day technology, cold underground chambers
were built to cool air drawn in from below and then circulated the air upwards by stack
effect of roof vents. Deep set window wells and manmade shading devices also helped to
control indoor comfort conditions. The 1930s to 1960s saw the advancement of
mechanical air conditioning, structural steel and reflective glass, which became the new
popular materials for commercial building construction, resulting in massive greenhouse-
type structures with enormous, inefficient fuel-dependent mechanical systems (Marble
Institute of America, 2011). However, rising fuel costs due to the OPEC oil embargo in
the 1970s sparked the environmental movement of the era and the initial inspiration for

architects to rethink the efficiency of building design (Cryer et. al, 2006).

Since that time, continued research and development on improving energy efficiency and
building systems has been ongoing. However, the difference in today’s society is that
sustainability is approached by many more types of organizations across a wide range of
industries that seek results from buildings that are not based solely on the effects of
higher fuel costs. The present appeal for sustainable building projects lies not only in the
rising cost of energy, but also growing awareness of climate change, emissions output,
destruction of ecosystems, decreasing space in landfills and priority for personal well-
being (Da Silva & Ruwanpura, 2009). The built environment encompasses such a
substantial area of controllable change it significantly increases the social responsibility
to incorporate sustainable design. According to the United States Green Building
Council (USGBC), all commercial and residential buildings in the United States are
responsible for the current consumption of 72% electricity usage, 39% of available
energy use, 38% of all carbon dioxide emissions and 13.6% of potable water use (2011a).
These statistics greatly emphasize the reliance the population has upon the built
environment, particularly the need for improved systems efficiency and indoor
environmental quality. As it stands, Americans currently spend 90% of their time within
these buildings between the home and workplace (Cryer et. al, 2006). Yet before a

10



building is even functional, construction processes alone create tremendous amounts of
waste. Landfills are beginning to close and waste trucks must travel greater distances at
greater fuel emissions to relocate waste products. Levels of available freshwater also
continue to decrease, yet few existing buildings were built under efficient plumbing
standards and display little motivation to retrofit at their own expense. It is evident that
the future of building design must begin with sustainable practices in place from the
ground up if the population is to maintain a fraction of the comfort the earth provides
today.

The building industry has, however, begun to take notice. In the last few years,
corporations across the construction and development industries have launched
sustainability initiatives to improve environmental impacts and address community,
employee and customer concerns (Turner Construction, 2008). The market for green
buildings and construction practices has also grown to account for a substantial portion of
the development industry. According to the USGBC, the sustainable commercial
construction market in 2010 consisted of 35% of all projects, an exponential rise from a
mere 2% five years prior in 2005. This number presents a strong indication that
developers have begun to prioritize for the conservation of essential resources for future
consumption. Sustainable design is even further projected to form the basis of
approximately 44% of all projects by 2015 (2011a). It is clear that a major repositioning
of environmental design values has begun to occur in the way stakeholders approach the

development of their projects and many reasons for this transformation exist.

2.1.3 Benefits of Sustainable Building Design

The benefits of sustainable building design have been well-documented and new
information is continually becoming available. New innovations and methods of
measuring the lifecycle outcomes of green buildings provides increasingly compounded
evidence of the advantages associated with sustainable design. The most commonly
documented benefits include better building quality, decreased operating costs, increased
rental income and tenancy, increased worker productivity, increased positive publicity,

marketable recognition of any third-party sustainability verification and a myriad of
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additional financial benefits (Cryer et. al, 2006; Fuerst, 2009; Johnston & Breech, 2010;
USGBC, 2011a).

Advantages such as these are becoming much more recognized and developers are
beginning to take notice. Construction costs for sustainable building design are
particularly being found as much lower than originally perceived, making the additional
benefits even greater (Cryer et.al, 2006; Fuerst, 2009). This is especially true in cases
where the financial benefits of sustainable projects were often realized at over 10 times
the average investment to construct (Kats, 2003). According to studies by the USEPA,
buildings with at least 40% energy savings can typically pay out the expense of first costs
in as little as 2.5 years. Sustainable buildings can even cost no more at all than typical
building construction when costs and innovations are properly planned and integrated
(Davis Langdon, 2004; Morris & Matthiessen, 2007; USGBC, 2011a). Not only are
operating costs lowered due to the efficiency of sustainable building systems, but
building value is increased due to attractive lower lifecycle maintenance and energy costs
as well as the potential to receive higher rental rates from tenants who lease space for
longer lengths of time (Fuerst, 2009). However, the most significant of these savings is
not always garnered from decreased operating costs and increased building value, but is
often found in a substantial increase in worker productivity among building occupants
who benefit from significantly improved working conditions.

Reduced absenteeism and increased employee productivity are two benefits of
sustainable building design that have been well recognized within the industry. Improved
occupant health based on strategic siting, increased daylighting, improved thermal
comfort and ventilation control, use of low-emitting building materials and interior
finishes and use of non-toxic cleaning supplies all contribute substantially to the
improved indoor environmental quality and health of occupants inside (Butler, 2008). Of
these, increased daylight in office areas has been found to create the most significant
satisfaction. Green buildings are resultantly more attractive to company tenant markets
knowing that employees and clients will work in environments that foster both improved
health and productivity. In turn, working for a company in a green building is more
attractive to employees knowing that they will experience improved quality of life
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working in a healthy environment. Though actual levels of individual benefits can be
difficult to quantify, one study has found that workers tend to be 61% more productive,
produce 55% better quality output and take 12% less sick days in green building working
environments (Drummer, 2011). These estimates are compounded by increasingly
quantifiable values of employee productivity resulting from the level of improved indoor
environmental quality, which has been estimated at between $20 and $160 billion USD
per year and is further estimated to save between $17 and $48 billion USD in healthcare
insurance claims every year - a measured average of $35 USD per employee (USGBC,
2011a). The fact that sustainable building design has documented evidence of financial
gains from increased productivity rates proves sustainable design is an effective

investment and should offer worthwhile attraction towards stakeholders.

Sustainable building design also typically enjoys the benefits of an expedited municipal
approvals process and increased market share through a position at the forefront of
tightening energy efficiency regulations (Bohdanowicz et. al, 2001; Fuerst, 2009). As
local and federal governments have become further aware of the built environment’s
effects on global warming, there has been a call for reduced levels of energy consumption
and fuel emissions. Tax and subsidy incentives have been offered in almost every US
state to encourage developers to build green and should be taken advantage of while they
are still available to be had. Yet any type of incentive is only offered as motivation to
adopt a new innovation before it becomes a common product; once sustainable design is
established as the common industry standard, these incentives will likely be phased out.
This has already been the experience in Nevada, where tax incentives for green design
were so successful that the state government would have faced almost $900 million USD
in lost income if tax credits were not significantly reduced (Butler, 2008). Adapting to
accommodate sustainable design during initial project planning stages is also far less
expensive than having to retrofit a new building when government legislation enforces
stricter building codes and energy efficiency regulations. With legislation such as
California’s recently adopted Global Warming Solutions Act (Assembly Bill 32), new
buildings that neglect to incorporate design innovations proven to meet “1990 emission

levels by 2020 will experience extreme costs in retrofitting to accommodate new
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efficiency standards in order to avoid license suspension or building closure (Butler,
2008).

In effect of increasing government legislation, newly constructed sustainable buildings
can therefore be seen as a safeguard against obsolescence. Primary stakeholders and
investors in an uncertain economy seek sounder investments with no hidden future costs,
especially those associated with expensive retrofits to meet evolving environmental
government legislation. If a sustainable building is designed efficiently enough, unused

carbon credits can even be sold back to state governments at a profit (Butler, 2008).

2.1.4 Obstacles Facing Sustainable Building Design

Though the existing data on the quantifiable benefits of sustainable building should be
enough to establish a convincing financial bottom line, developers are too often still
hesitant to make the switch to sustainable design. The perceived high expense of first
costs associated with sustainable building is the first and most significant obstacle, yet
many other issues do present barriers. A lack of sustainable education by project
designers, budget setbacks by project stakeholders with varying green priorities, the risk
of obsolescence of new sustainable innovations, increased planning and schedule time,
more thorough construction documentation, more complex design and integration, more
lengthy payback periods are just to name a few issues that all present further barriers to
the adoption of sustainable building design (Cryer et. al, 2006; Turner Construction,
2008). In order to make sustainable design more attractive to prudent developers, more
information must be made available to every side of the construction industry for such
barriers to be overcome amongst all project types.

Though each of these issues encompasses a differing level of significance for every
project, high cost perceptions poses the most significant of these barriers. Sustainable
design is often regarded as an “added feature”, leading to the perception of “added costs”
(Morris & Matthiessen, 2007). According to the USGBC, it has been found that
developers can overestimate these costs by over an alarming 300% (2011a).
Misperceptions of inflated construction costs exist as stakeholders often forgo

consideration that such “added benefits” will pay for themselves over time. Indeed, it
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was found that among receptive developers that did choose to integrate sustainable design
that financial benefits of green buildings were found to be the biggest motivator, rather
than increased first costs as the largest inhibitor (Durr, 2006). Yet it is also true that
when the cost of sustainable design does appear only as a small percentage, it can still
add up to hundreds of thousands more than what some developers can afford to outlay at
the beginning of a project (Cidell, 2009). This results that even developers who intend to
build green due to the added benefits may very well end up forgoing sustainable design
and future payback potential simply because even minimal extra initial finances prove to

be out of reach.

Yet the original skewed perception of added costs is clearly due to the substantial lack of
quality available information. Institutional-level research and programs for education of
sustainable building practices are emerging, yet are nowhere near popular (Da Silva &
Muthulingam, 2006; Da Silva, 2008; Durr, 2006; Cryer et. al, 2006). In order to achieve
the best success in a sustainable project, the education and awareness of all stakeholders
and consultants must therefore be valued with utmost importance. The best prepared
team of experienced individuals will maintain knowledge of the most innovative options
and also offer the experience of how to see them best implemented. Beginning with an
inexperienced team can result in expensive construction backtracking and often not
reaching sustainability goals. Because of this, developers must realize the responsibility
to educate their staff and not blame the “complexity” of sustainability when desired

outcomes are unable to be achieved.

2.1.5 Sustainable Building Guidelines

Sustainability initiatives among many countries around the world have been developed
and adopted for more efficient design, construction and renovation of the built
environment. The development of green building and sustainability rating systems allows
researchers to evaluate the rationale as to where, why and how sustainable buildings are
constructed (Cryer et. al, 2006). A number of third-party sustainable design guidelines
for buildings exist today, such as the Green Globes Design standard, BOMA Building
Environmental Standards, the BuiltGreen program, IISBE’s Sustainable Building Tool,
the UK’s Building Research Establishment Environmental Assessment Method
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(BREEAM) and the USGBC’s Leadership in Energy and Environmental Design (LEED)
guideline program. As it stands, the USGBC’s LEED program is the most widely
accepted third-party sustainable design guideline system presently employed in the North
American building industry, with the Green Globes system at a close second (Cryer et. al,
2006; Turner Construction, 2008).

Though the number of sustainable design guideline programs that exist should provide a
number of opportunities and paths for developers to choose from to fit their projects, the
wide availability of programs can create difficulty in cross-comparison of levels of
sustainable innovations. It can also cause confusion among developers as to which
guideline to choose. This often results in none being chosen at all, effectively defeating
the encouragement of sustainable design altogether. There are also issues surrounding
the “status” of association with a third-party verification system. As any innovation is
adopted by an increasing number of people, it is regarded with increased legitimacy.
Stakeholders may therefore choose to seek certification through achieving minimum
requirements based on the associated good publicity rather than aiming for optimal
environmental performance (Corbett & Muthulingam, 2007; Fuerst, 2009). In
sustainable design, this is often termed “green-washing”. In this sense, stakeholders that
are more concerned with “making a statement” simply by selecting a level of certification
to achieve (usually the most basic and inexpensive), rather than focusing on the most
effective sustainable elements that could be incorporated within their means.
Stakeholders that are more concerned with actual environmental benefits will instead
base their design decisions on which sustainable elements will encompass the highest
level of efficiency, have the least impact on the natural environment, or create the best
quality indoor comfort conditions for occupants (Corbett & Muthulingam, 2007). Yet the
incorporation of any sustainable guideline is better than none at all, as many developers
do not know where to start, much less maximize their green potential through building
strategies and options they may be unaware of. Even incorporating bare minimum

standards sets an example for the competition to at least consider sustainable design.
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2.1.6 Summary

It is clear that the climate for sustainable building design is growing and will continue to
increasingly influence the development industry. Construction professionals and
academic researchers both anticipate rapid expansion of sustainable design innovations in
the building industry and developers now face the challenge of shifting towards greener
priorities should they wish their projects to remain competitive. The multiple advantages
of incorporating green design have been well-researched and documented, yet barriers
still exist toward overall acceptance by the development industry. It is clear that in order
to succeed, developers must get on board early in order to ensure that every incentive can
be taken advantage of and all possible opportunities for innovation can be covered in a
systematic fashion. However, information must be made better accessible to more
sectors of the building industry to ensure proper consideration of the real costs and
benefits of green building among all types of buildings. The adoption of a sustainable
third-party verification system, particularly LEED in North America, provides the best
approach for developers to incorporate sustainable innovations into their projects.
However, the unique use and intent of every building can present challenges to the
inclusion of sustainable design. Development in the hospitality sector is one of these
particular building types and is arguably one of the most important styles of development
that should be reinvented to incorporate sustainable initiatives. The current climate for
green design among these properties is discussed in the following section.
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2.2 Background of Sustainable Design in Tourism and Hospitality

2.2.1 Introduction

Today’s tourism and hospitality industries are beginning to face pressure to “go green”
along with most other sectors of the global economy. Adapted from the universal
understanding of sustainability, sustainability in hospitality is subsequently defined as
“hospitality development and management that meets the needs of today’s guests,
hoteliers and stakeholders without compromising the ability of future guests, hoteliers
and stakeholders to enjoy the benefit from the same services, products and experience”
(Legrand & Sloan, 2011). Though the integration of sustainable design into the
development of common building projects already presents new challenges and learning
curves for consultants and stakeholders, the integration of sustainable design into the
development of hospitality projects presents an entirely different set of complex design
dilemmas. While common sustainable building design typically seeks to develop an
environment for the optimization of workplace efficiency and productivity, common
hotel design typically seeks to ensure levels of comfort and amenity access are paramount
to ensure quality guest experience. The high levels of energy use associated with luxury
comfort and amenities are not easily accomplished under common sustainable
recommendations. However, with careful consideration and proper planning, many
builders in hospitality have successfully incorporated sustainable design into new
projects. The USGBC’s LEED program is currently the most widely accepted third-party
verification system available in the sustainable development industry and a handful of
innovative developers have successfully incorporated these guidelines into a growing

number of new hospitality projects.

2.2.2 Tourism and Hospitality in the 21% Century

In recent decades, the tourism and hospitality sector has grown to be one of the world’s
most prominent industries. Currently supporting over 200 million employees worldwide
with extended spinoff benefits into local social economic development, it is one of the
most globally significant economic generators (Holjevac, 2003). According to the World
Travel and Tourism Council, the direct contribution of travel and tourism to global GDP
levels for 2011 is expected to reach $1.8 trillion USD, or 2.8% of the entire world GDP
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(2011a). In the United States alone, $4 billion USD will contribute to 2.6% of the
American GDP this year and is anticipated to contribute almost $6 billion USD by 2021.
Tourism and hospitality clearly provide an essential support structure necessary to aid the
currently struggling US economy. Presently supporting 5.5 million jobs in the United
States, this number is also projected to rise by 1.5% over the next ten years (World Travel
and Tourism Council, 2011b). Itis estimated that by 2050 travel, tourism and hospitality
will exclusively become the world’s largest and most profitable industry (Holjevac,
2003). Statistics such as these create an even greater urgency to begin incorporating
sustainable innovations into hotel and resort projects, as these promising economic

projections do not come without a cost.

The influence of tourism development activities on both the natural and man-made
environment are a very complex issue. Because of this, sustainable tourism is an
emerging form of the industry that is slowly but surely taking hold in the market. Global
awareness of climate change and the negative externalities caused by tourist activities
such as long haul flights, ground transportation, luxury accommodation and exploration
of new environments has begun to see new initiatives taken towards “greening” the
travel, tourism and hospitality industries. The extensive contribution to greenhouse gas
emissions and solid waste generated by these activities now sees these industries faced
with pressure to reduce their consumption levels as the global priority shifts toward
sustainability. Development for tourism and hospitality typically involves negative
impacts on the very environment a tourism area depends on, such as the construction of
roads, airports, hotels and other tourist facilities that cater to travelers (Beccali et. al,
2009). The direct environmental impacts of construction for these facilities and their
operation include accelerated levels of fossil fuel emissions, electricity consumption,
degradation of soil and water, noise pollution and excessive consumption of local and
imported natural resources (Bohdanowicz et. al, 2001). Construction and maintenance of
hotel and resort properties have been specifically identified as one of the leading

contributors to these rising environmental difficulties in the tourism industry.
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2.2.3 Sustainability in the Hospitality Industry

Hotels currently represent 5 billion square feet of built environment, 5 million guest
rooms and over $4 billion USD per year in energy consumption in the United States
alone (USGBC, 2011b). Over 400 million business trips are made every year supporting
a conference industry directly related to hospitality worth $175 billion USD. As it stands,
there is an extensive opportunity for hotels to increase the efficiency of guest rooms,
meeting space and the general operation of each property. Sustainable design and
operations can contribute to a healthy environment for both guests and hotel staff through
the incorporation of improved indoor air quality innovations, better access to daylighting
and views and new access to occupant-controlled lighting and thermal comfort levels that

all provide healthier, more comfortable and productive indoor environments.

As a result of growing tourist awareness, the hospitality industry is under greater pressure
to conform to environmental initiatives from consumers, government regulations and
environmental organizations (US Department of Energy, 2007; Smerecnik & Andersen,
2011). Hotel properties situated in natural areas, such as winter ski accommodations and
beachfront resorts, are most proactive in their efforts to “green up” because their success
is directly related to their natural surroundings. Not only do owners wish to maintain the
source of their profits, but incorporating sustainable innovations is also an important
marketing initiative to show guests that their hotel cares about preserving its surrounding
environment. Typical downtown overnight hotel accommodations are less attached to
natural areas, but incorporating sustainable building strategies is beneficial for the
wellness of building occupants and financial savings from energy efficiency nonetheless.
A further difference exists between independent operations and hotel brands that are
marketed as part of a franchise. Large hotel chains are often able to employ
environmental policymakers and designers to assist in sustainable design directions for
future projects, while independently owned accommodations are based solely on the
values of the owner or operator. In order for sustainability in hospitality to fully succeed,
information and opportunities must be better presented in order for sustainable initiatives

to be taken by all members of the industry.
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2.2.4 Energy Use in Hospitality

The difficulty in “greening” the hospitality sector lies in the task of pursuing
environmental commitments while maintaining guest expectations and still earning a
profit at the end of the day (Cooper, 2002; Holjevac, 2003). Hotel properties consume
substantial amounts of energy often at incredibly low levels of efficiency in order to
deliver comfort and services to guests who are willing to pay for top-quality amenities,
spa treatments and entertainment. Because of this, the environmental impact of hotel
properties is much greater than that of a typical commercial building of the same size
(Bohdanowicz et. al, 2001). Common commercial construction is more likely to involve
more efficient design for open work areas and office spaces that can be easily modified
and require much less plumbing and mechanical systems to support large restaurants and

swimming pools.

The standard design of a typical hotel property consists of three distinct building areas
that serve specifically different purposes (Bohdanowicz et. al, 2001). Common public
areas, such as bars, restaurants, convention facilities, pools and lobby areas all experience
high rates of heat loss and high internal energy loads due to varying numbers of
occupants in areas requiring complex building systems. Guest room areas utilize various
levels of water and utilities in often extensively glazed individual spaces. Service areas
including staff rooms, kitchens, laundry facilities, offices and mechanical rooms are all
energy intensive areas that often require significant ventilation and air handling measures.
With three separate zones consisting of drastically different water, energy and ventilation
requirements, it is not surprising that the complexity involved in harmonizing design
requirements of each area to meet sustainability goals is not always a popular direction
for hospitality developers. The typical distribution of energy consumption in a common
hotel is approximately 50% for mechanical ventilation and air conditioning, 25% for
restaurants and food services, 15% for hot water heating and 12% for lighting. A further
5% consists of energy requirements for laundry facilities, elevators, escalators and other
mechanical equipment. Hot water use has also been measured at an average of 120 litres
per guest per day, resulting in an annual consumption of 1850 kWh per guestroom every

year on energy use for hot water heating alone (Bohdanowicz et. al, 2001).
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As many hotel operating costs are fixed and unable to be avoided, energy use is often the
largest area of opportunity for reduction among controllable costs (Bohdanowicz et. al,
2001). According to the American Hotel and Lodging Association, the United States is
currently home to over 51,000 hotel and resort properties among which energy is the
single fastest growing cost (2011). According to the US Department of Energy, hotels
spend almost $2,200 USD on energy costs for every guestroom each year (2007). By
reducing energy consumption just 10 percent, full service hotels can expect to save
between $4 and $7 USD in their average daily rates, or about $1,500 USD per guestroom
every year. In other words, reducing energy consumption by just 10 percent can save the
most efficient properties almost three-quarters of their annual energy costs, turning those
savings directly into profit (Butler, 2008). This is compounded by further statistical
assessments of energy audits that have shown for every $1 USD spent on energy efficient
retrofits, hotel developers can expect to receive an eventual payback of $6.27 USD
(Bohdanowicz et. al, 2001). These financial statistics also originate from information
over a decade old, suggesting that potential savings and paybacks may be even more
substantial under today’s most current technological advancements. Regardless, the
additional initial financial outlay to specify and purchase appropriately efficient building
materials and systems equipment remains the most significant inhibitor to sustainable
building projects in general. Though perpetually increasing energy costs, advancing
technology and increased awareness have managed to bring down the costs of many
green building innovations, the assumption that sustainable building is significantly more
expensive still persists, reiterating the need for more widespread education among

industry professionals.

2.2.5 Guest Needs, Perspectives and Tendencies

The demographic of guests served among different hotels and resorts plays perhaps the
most significant role in determining design routes for new development. Members of the
current workforce are not only travelling more for business meetings and conferences but
are also gaining increased annual paid vacation time and more travel opportunities to
relatively inexpensive destinations. The aging global population is also leading to a
growing number of retirees that have more time and money reserved for travel.

Therefore even in a lagging economy tourism still thrives, but it does experience
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increased competition for disposable income from other goods and services. Because of
this, the hospitality industry must continue to improve itself in order to remain afloat
during slow economic times and also plan ahead to support more guests in future for
longer lengths of time. The industry must continue to evolve for the growing need for
comfort satisfaction, leisure and relaxation amenities also required to sustain the wellness
of aging guest demographics (Holjevac, 2003). Design for hospitality must now take into

consideration the quality of life inside its walls, not just an adequate level of comfort.

Though not all of today’s society makes consumption of sustainable goods a priority,
environmentally conscious consumers are growing, typically engaging in one of two
types of consumer behavior (Kahn & Vaughn, 2008). The first is a form of voluntary
restraint, where a conscious effort is made to consume less of a product that causes
negative environmental effects. The second behavior involves proactively making use of
environmentally-friendly products, at voluntary cost premiums paid willingly to do so.
Under these assumptions, consumers have a choice to either limit less-sustainable travel
experiences, or pay more for travel experiences that are sustainably developed and
operated. As opportunity grows for more people to take advantage of holiday time, it is
unlikely that potential travelers will wish to sacrifice these opportunities. This helps to
explain the current demand growth for sustainable development in hospitality. Two
separate studies have revealed that 70% of travelers would actually prefer their travel
accommodations to have implemented environmentally conscious strategies, would
willingly participate in green initiatives offered such as in-room recycling and believe the
hospitality industry should recognize its duty to set an environmental example (Butler,
2008; Dalton et. al, 2007). Further to these findings, it was found tourists would pay up
to 7% more for such environmentally-sound hospitality programs and amenities (Dalton
et. al, 2007). Business travelers especially are becoming more conscious of the output
required to support conventions in hotel facilities and meeting organizers are beginning to
seek green venues to host their conferences (Johnston & Breech, 2010). According to
one recent study, it was found 65% of company CEOs plan to implement sustainable
travel guidelines for their mobile employees (Environmental Leader, 2011). Yet though
many guests do expect hotels to do their part, it can be under an unrealistic assumption
that the high levels of luxury and comfort they may be accustomed to can be equally
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offered under quality sustainable circumstances. While green hotels have often been
found to produce even better quality environments and even higher guest satisfaction, it is
not achieved in the same manner of luxury and amenity availability as guests have

commonly come to expect (Butler, 2008).

These expectations perhaps form the basis of research that has shown that many tourists
are still not willing to pay extra for a sustainable hotel stay at all. The same study
indicated that 52% of hotel guests would not be willing to pay any more for a more
sustainable accommodation experience and that 58% believed environmentally conscious
efforts among hotels would not actually create long-term environmental benefits (Dalton
et. al, 2007). It was determined that tourists travelling for leisure favor opportunities for
optimal comfort and full access to amenities in order to “escape the obligations of daily
living”; this results in higher expectations by guests when paying to stay elsewhere than
their own home. Hotel guests have therefore been found as less likely to concern
themselves with recycling efforts and the environmental benefits of items like natural
ventilation when access to air conditioning is customary and expected. This was also
found to be especially true of American tourists, whose tendency to choose sustainable
accommodation with limited products and services over unsustainable accommodation
with access to all amenities was 30% lower than their Australian or European

counterparts.

Though 52% of hotel guests were not found as willing to pay more, when put into
perspective, this number also indicates that a promising 48% of guests would be. The
most common level of cost increase that willing guests were prepared to pay was between
an extra 5 and 10% for typical hotel accommodations and as much as an extra 20% in
high-end hotel properties (Dalton et. al, 2007). Yet as these figures are from 2007, it is
arguable that these statistics in favor of green venue selection have increased since that
time, as sustainable guest expectations are growing. With guests willing to pay more and
advanced technologies costing the building less in energy and electricity, there is a
definite margin of profitability able to be gained in the development of sustainable
hospitality projects. Developers should act as soon as possible, as consumer demand can

shift rapidly as awareness and demand for sustainable innovations grow; guest loyalty
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may shift to hotel chains that have already “gone green” and can be permanently lost

from a chain that has not yet made the effort (Butler, 2008).

2.2.6 Barriers and Opportunities

Though it is clear that energy efficiency increases financial bottom lines, performance of
equipment, improves occupant comfort and demonstrates environmental commitment to
guests, hospitality operators still hesitate to undertake energy reduction initiatives (US
Department of Energy, 2007). This is due to assumptions by hotel operators that they
may resultantly be regarded by guests as reducing available comfort conditions, amenity
convenience, or expected hotel brand experience. However, it is clear that hotel
developers typically underestimate the public acceptance of sustainable design and
innovations in their properties. As it stands, business travelers and their companies are
becoming especially more conscious of the output required to support employee travel
and to host conventions in hotel facilities (Johnston & Breech, 2010; Environmental
Leader, 2011). The existing opportunity for hospitality projects to incorporate
sustainable building design into their projects’ construction and daily operations therefore
makes significant business sense and also displays environmental commitment to both
guests and the general surrounding community (USGBC, 2011b). Developers must
realize their chance to respond to this growing consumer preference before preference for
sustainable accommodation becomes the norm. As it stands, consumer demand for more
sustainable products and services will only increase as time goes on. Stakeholders must
begin to understand that constructing according to unsustainable, baseline building
standards may very well render a project obsolete within the market well before the end
of its building cycle.

Success in tourism and hospitality is also often dependent upon well-maintained and
scenic environments. Stakeholders are also beginning to realize that if the natural
resources they depend on for tourism become depleted, so too will their profits (Lavy &
Fernandez-Solis, 2011). Yet properly planned, designed and operated hospitality
properties can create real environmental, social and cultural advantages as well as
promising investment opportunities for environmental investors and vendors

(Bohdanowicz et. al, 2001). It is predicted that in the next century, every new hotel
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developed will be designed in a mutual level of symbiosis with the environment,
described as an “eco-hotel”. While the current status of sustainability in all areas of real
estate development is catching on, its acceptance is still in the beginning stages. As it
stands, the environment is still considered second to the needs of construction and
development. In future, everything from site location, construction materials, building
equipment and products and services in every hotel and commercial building will instead
be considered second to the needs of the environment (Holjevac, 2003). Hospitality
developers must reconsider their current position, as the sooner stakeholders respond to
this impending shift change in the industry and prioritize for the preservation of the
natural environment in construction and operations, the longer they will be able to profit

from the natural areas hotels and resorts so often depend on.

Though only a small market currently exists for sustainable tourism, it is determined to
be the fastest growing submarket. In other words, substantial potential for success exists
in sustainable hospitality development. When properly planned and designed, it has been
found that sustainable hotel projects actually provide better quality guest experiences
than typical projects, all while using less energy and improving indoor environments
(Bohdanowicz et. al, 2001). Better quality indoor environments not only promote the
wellness and comfort of guests that visit but also improve the working conditions of
employees that spend hours of work time there each day. Companies that ensure the
wellbeing of their staff and clientele are not only well-admired but attract better qualified
investors, improved guest loyalty and better employees (International Tourism
Partnership, 2011). Better qualified investors translate into further spending on quality
environments and employee salaries, which turns into better qualified and more satisfied
workers, who are then happier to ensure guest satisfaction and maintain positive stay
experiences in properties that may have been constructed with sustainable modifications

that guests may not yet be accustomed to.

2.2.7 The USGBC and History of LEED

All of these factors considered, it is clear that a market for sustainable design is well-

established for hospitality development. Yet improved support is required to assist such

an energy intensive industry to shift its common design priorities and become involved.
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With challenges to building design like these in mind, the United States Green Building
Council (USGBC) was founded in 1993 with the intent to transform the future of the
construction industry and built environment (USGBC, 2011c). A non-profit organization
of currently over 15,000 industry members including development corporations, building
owners, architecture firms, government agencies and other non-profit organizations, it
was established in order to mitigate future effects of poor building design and

inefficiency.

The USGBC first introduced the internationally-recognized Leadership in Energy and
Environmental Design (LEED) green building program in 1998. The program was
developed in order to offer concerned stakeholders and developers a list of practical
innovations and methodologies to help implement sustainable design into their projects.
Thirteen years later, LEED has become an internationally accepted benchmarking system
for consistent verification of sustainable buildings in the United States and over 40 other
countries. LEED is described as a voluntary and consensus-based rating system for
building projects intending to be designed and operated in a manner that benefits the
environment as well as the health of its working occupants (USGBC, 2011c). The
program consists of a whole-building approach to design that emphasizes five
fundamental aspects of sustainable development, including building siting, water, energy,
building materials and the indoor environment. The popularity of the program has seen
over 24,000 projects gain LEED certification in the United States to date, with a further
90,000 currently registered in the accreditation process (USGBC, 2011c). Many versions
of LEED guidelines exist for new construction or renovation of residential, commercial
and institutional buildings, each of which is constantly reviewed and adjusted in order to
ensure optimal innovations and practices are suggested for designers of all types of
building projects. Of these versions, LEED for New Construction (LEED-NC) is

currently the most popular guideline in use for new projects.

Though no existing versions of LEED specifically address the unique building
circumstances of hospitality, some hotels have been able to successfully implement
LEED-NC guidelines with proper planning, time and design considerations. Very few
LEED accredited hospitality projects currently exist because of the perceived risk to
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guest comfort conditions that could potentially affect profits, yet new recommendations
are soon to be released by the USGBC specifically for hospitality as an extension of

LEED-NC. As more informative data measurements are compiled and experiences are
documented, more informed design decisions can be made in order to ensure successful

sustainable design in hospitality.

2.2.8 LEED and Development for Hospitality

Although the number of LEED certified buildings in the United States currently amounts
to over 24,000, the number of LEED certified hotel and resort buildings among these are
virtually nonexistent. A total of only 96 hospitality projects had achieved LEED
certification as of May 2011 (USGBC, 2011b). Though a further 1,100 projects are
registered and still clearing the accreditation process, it is apparent that sustainable design
among hospitality projects has taken much longer to gain acceptance. The fact that
hospitality projects not only have to take into consideration the comfort expectations of
guests and the investment returns for the stakeholder, the construction of hospitality
projects themselves presents a unique challenge to sustainable building design. Aspects
of typical hotel amenities such as restaurants and bars, pool areas, laundry rooms and
convention centres along with the regular renovations and fluctuating guest populations
that exemplify hospitality are all complex features that must be considered that are not
always found in regular commercial building projects, nor provided for under existing
LEED-NC guidelines. Because of these exceptions to typical standard commercial
development it has been more difficult for hotels, especially national brand chains, to
achieve LEED accreditation. Credit requirements have been seen as overly limiting for
design and quality comfort levels associated among certain hotel brands and guest

expectations have been viewed as difficult to meet under these limitations.

However, it does appear that acceptance by major hospitality developers has begun to
gain momentum. Due to the recent successes of a small number of independent
hospitality projects that took extra time, consideration and expenditure to implement
LEED guidelines in a manner that could be accommodated within hotel design, other
hospitality developers have begun to take notice and understand that sustainability and
guest comfort can successfully coexist. Major hotel brands such as Starwood Hotels &
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Resorts, developer of the renowned St. Regis, Le Meridien, Sheraton and Westin hotel
chains have not altered the design standards of their main brand collection, but instead
launched two new LEED-based sustainably-designed brands, Aloft and Element.
Marriott Hotels & Resorts has also introduced its new Courtyard by Marriott brand as a
LEED-based green option for its clientele rather than choosing to modify the accustomed
design of its existing brands. Each of these new hotels was developed according to a
standard common design consistent with new LEED Volume guidelines that plan new
construction of the same building in different locations. In fact, Marriott plans to expand
its current collection of LEED-rated properties by 1,000% under LEED Volume and
expects that the benefits of a pre-certified design will save $100,000 USD in construction
costs and eliminate six months of design and planning time from each project
(Environmental Leader, 2009).

Though the financial appeal for design according to LEED Volume guidelines for
branded chain designs is evident, LEED-NC and LEED-EBOM are currently the two
most appropriate guideline systems available for new hospitality development and
existing operations. As no version of LEED yet exists specifically for the design of hotel
and resort projects, recommendations for sustainable design of hospitality are not
specifically addressed, but with proper ingenuity these guidelines are able to be applied.
Yet growing awareness of special provisions for hospitality have finally come to the
forefront and the USGBC has formed a new committee, the Hospitality Adaptations
Working Group, specifically to coordinate green guidelines designed for hospitality
projects. Since its formation at the end of 2010, the group has emphasized new
considerations for food and beverage operations and conference venue facilities in order
to encourage hospitality developers to take an active role in sustainable development of
their properties (PRLog, 2011). Additional guidelines and new credits are being
considered for furniture, fixtures and equipment (FF&E) and sustainable food and
beverage acquisition that were not available before and adjustments are being made to
existing credit options for development density, community connectivity, light pollution
reduction and outdoor air delivery monitoring (USGBC, 2011b). These new
recommendations are not intended to be introduced as a new version of LEED for

hospitality, but rather an extension for existing guidelines for LEED-NC.
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Though according to the USGBC these new recommendations were to be released by mid-
2011, by the time the present research was conducted they still had not been made
available. However, additional resources on LEED and hospitality development are
becoming much more accessible and are providing better information on how hospitality
projects can succeed according to LEED design. Indeed, in order for the hospitality market
to catch on better marketing of the successes of existing projects is required, especially in
terms of financial advantages for stakeholders. Other major hospitality leaders including
InterContinental, Hilton, Fairmont and others have also begun to launch new
environmentally-conscious hotel brands and programs in their new product development,
though have not yet gone so far as to incorporate the comprehensive design of LEED
(Butler, 2008). Hesitancy among stakeholders is not surprising since the success of a hotel
depends directly on the positive experience of guests and the possibility that those
experiences be compromised because expected comfort conditions were not met after
expensive modifications can often leave sustainable design perceived as too large a risk to
take. However, as shown in the previous section, guests are much more receptive and even
expectant of their hospitality providers to incorporate sustainability than is often perceived
by stakeholders. A LEED-accredited sustainable identity is therefore much more likely to
create a marketable public relations value than inhibit guest appeal due to desire for more

luxurious accommodation (Johnston & Breech, 2010).

2.2.9 LEED-NC Sustainable Design Guidelines

LEED guidelines currently exist in a number of forms for various types of building

projects, as indicated in Table 2.1. Each version of LEED is based upon attaining one of
four different levels of accreditation - Certified, Silver, Gold, or Platinum - according to a
number of credits points achieved, as shown in Table 2.2. LEED credits for the NC
guideline are based upon five categories of emphasized areas of design, entitled
Sustainable Sites, Water Efficiency, Energy & Atmosphere, Materials & Resources and
Indoor Environmental Quality. Each category involves a small number of prerequisite
credits and a wider number of optional credits available to be pursued at each developer’s
discretion. A sixth category, Innovation in Design, is an additional category made

available for project designers who wish to gain credit for independently selected
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sustainable innovations that may not have been directly covered by credits in any of the

five main categories.

Table 2.1 LEED Guideline Program Descriptions (USGBC, 2011c)

LEED Guideline |Description

LEED-NC New Construction and Major Renovations
LEED-EBOM Existing Buildings: Maintenance & Operation
LEED-CI Commercial Interiors

LEED-CS Core and Shell

LEED-H Home Construction

LEED-ND Neighborhood Development

Table 2.2 LEED-NC v2.2 Certification Levels by Point Range (USGBC, 2005)

Certification Level |Point Range
Certified 26-32
Silver 33-38
Gold 39-51
Platinum 52-69

The first category, Sustainable Sites, involves environmentally conscious considerations
for initial site selection and earthworks in the beginning stages of development. Table
2.3 illustrates how credit points are emphasized for selecting a site that is not
environmentally sensitive or vulnerable, can be accessed by public transportation and is
properly designed with consideration for adequate stormwater runoff, urban heat island
mitigation and light pollution reduction.
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Table 2.3 Sustainable Sites Category Credits (USGBC, 2005)

Credit Point Value
Prereq |Construction Activity Pollution Prevention N/A
Prereq |Site Selection N/A
1 Site Selection 1
2 Development Density & Community Connectivity 1
3 Brownfield Redevelopment 1
4.1 Alternative Transportation, Public Transportation Access 1
4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1
4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 1
4.4 Alternative Transportation, Parking Capacity 1
5.1 Site Development, Protect or Restore Habitat 1
5.2 Site Development, Maximize Open Space 1
6.1 Stormwater Design, Quantity Control 1
6.2 Stormwater Design, Quality Control 1
7.1 Heat Island Effect, Non-Roof 1
7.2 Heat Island Effect, Roof 1
8 Light Pollution Reduction 1
Total 14

The second category, Water Efficiency, is displayed in Table 2.4 and focuses on
opportunities for potable water use reduction. Points are awarded depending on the
extent of efficiency accomplished through innovations such as low-flow plumbing
fixtures and water efficient landscaping, including drought-tolerant planting or the use of
collected rainwater for irrigation. Points are also awarded for innovations such as onsite
wastewater treatment and filtration that can be used for landscape fertilization and
groundwater recharge.

Table 2.4 Water Efficiency Category Credits (USGBC, 2005)

Credit Point Value
11 Water Efficient Landscaping, Reduce by 50%

1.2 Water Efficient Landscaping, No Potable Use or No Irrigation
2 Innovative Wastewater Technologies
3.1 Water Use Reduction, 20% Reduction
3.2 Water Use Reduction, 30% Reduction

alr|r|kRr|R]|~

Total

The Energy & Atmosphere category emphasizes the efficiency of energy use within a
building. Credits are based upon USEPA Energy Star standards that prove significantly
measurable reductions in energy use as compared to a common commercial building of

the same size. As indicated in Table 2.5, up to ten points can be awarded for the level of
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energy optimization achieved through energy efficient innovations, such as efficient
lighting, fixtures and mechanical systems operation. Onsite renewable energy forms are
eligible to gain up to three credits for implementing solar, geothermal, wind, or other
onsite systems contributing to energy use by the building, or by purchasing grid power
from green sources such as these located elsewhere rather than energy derived from fossil

fuels.

Table 2.5 Energy & Atmosphere Category Credits (USGBC, 2005)

Credit Point Value
Prereq [Fundamental Commissioning of the Building Energy Systems N/A
Prereq [Minimum Energy Performance N/A
Prereq [Fundamental Refrigerant Management N/A

1 Optimize Energy Performance 1to 10

2 On-Site Renewable Energy 1to3

3 Enhanced Commissioning 1

4 Enhanced Refrigerant Management 1

5 Measurement & Verification 1

6 Green Power 1
Total 17

The following category, Materials & Resources, is based upon the sustainable sourcing
and implementation of project materials. Table 2.6 illustrates emphasis on the reuse of
buildings that may previously exist on development sites and employing recycled, locally
sourced, or rapidly renewable building materials into the new project. Managing waste
generated from the construction site is also an area for points to be earned through the
proper sorting and distribution of reusable and recyclable materials that can be salvaged

for other purposes.
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Table 2.6 Materials & Resources Category Credits (USGBC, 2005)

Credit Point Value
Prereq [Storage & Collection of Recyclables N/A
1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1
1.2 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1
1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements 1
2.1 Construction Waste Management, Divert 50% from Disposal 1
2.2 Construction Waste Management, Divert 75% from Disposal 1
3.1 Materials Reuse, 5% 1
3.2 Materials Reuse,10% 1
4.1 Recycled Content, 10% (post-consumer + Y2 pre-consumer) 1
4.2 Recycled Content, 20% (post-consumer + Y2 pre-consumer) 1
5.1 Regional Materials, 10% Extracted, Processed & Manufactured Regiona 1
5.2 Regional Materials, 20% Extracted, Processed & Manufactured Regiona 1
Rapidly Renewable Materials 1
Certified Wood 1

Total 13

The Indoor Environmental Quality category involves ensuring proper ventilation, thermal
comfort and lighting conditions for the occupants of the building, as shown in Table 2.7.
Increased fresh air intake and natural ventilation support healthy interior air conditions
and the use of building finishes with low emissions assist by reducing the amount of
volatile organic compounds (VOCs) present in the indoor atmosphere. Providing
increased daylighting, personal thermal comfort control and extra-efficient air filtration
systems will allow developers to achieve the best results from their building and also

maximize the number of credit points awarded.
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Table 2.7 Indoor Environmental Quality Category Credits (USGBC, 2005)

Credit Point Value
Prereq |Minimum IAQ Performance N/A
Prereq |Environmental Tobacco Smoke (ETS) Control N/A
1 Outdoor Air Delivery Monitoring 1
2 Increased Ventilation 1
3.1 Construction IAQ Management Plan, During Construction 1
3.2 Construction IAQ Management Plan, Before Occupancy 1
4.1 Low-Emitting Materials, Adhesives & Sealants 1
4.2 Low-Emitting Materials, Paints & Coatings 1
4.3 Low-Emitting Materials, Carpet Systems 1
4.4 Low-Emitting Materials, Composite Wood & Agrifiber Products 1
5 Indoor Chemical & Pollutant Source Control 1
6.1 Controllability of Systems, Lighting 1
6.2 Controllability of Systems, Thermal Comfort 1
7.1 Thermal Comfort, Design 1
7.2 Thermal Comfort, Verification 1
8.1 Daylight & Views, Daylight 75% of Spaces 1
8.2 Daylight & Views, Views for 90% of Spaces 1
Total 15

Finally, as mentioned, the Innovation in Design category allows projects an additional

opportunity to select and implement credits based upon what fits best in relation to each

distinct project. Some geographic or climatic regions are unable to accommodate certain

credits in some categories, or other environmental, governmental, or social conditions

may prevent the implementation of others. As indicated in Table 2.8, Innovation in

Design credits are specified according to the preferences of the project designers, though

a further credit point can also be gained by employing a LEED Accredited Professional in

order to ensure the most efficient streamlining and supervision of a project’s LEED

construction.

Table 2.8 Innovation in Design Category Credits (USGBC, 2005)

Credit Point Value
11 Innovation in Design: Specific Title 1
1.2 Innovation in Design: Specific Title 1
1.3 Innovation in Design: Specific Title 1
14 Innovation in Design: Specific Title 1
2 LEED® Accredited Professional 1
Total 5
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Under the LEED accreditation process many opportunities are presented for developers
to incorporate sustainability into their projects. The LEED system is evidently the most
widely accepted sustainable guideline as it provides credit options that have been
weighted accordingly against other types of innovations that would account for the same
level of sustainable performance, allowing significant flexibility and ease of

implementation for project designers.

2.2.10 Benefits and Costs of LEED Design

As discussed in the previous chapter, many advantages are associated with any type of

sustainably designed building. Yet the widespread acceptance specifically associated
with LEED third-party verification is directly related to the measurable added value
created by its unique credit-point system. Because of this, LEED accredited buildings
have been found to offer significantly improved benefits that other “environmental”
buildings do not. Studies have found that the financial advantage of implementing LEED
has resulted in returns of between $50 and $70 USD per square foot, a finding ten times
that found for other non-LEED certified buildings employing independently implemented
approaches to sustainability (Butler, 2008). Typical commercial building design
according to LEED standards has been shown to provide an average of 30-50% energy
consumption reduction, 35% carbon dioxide emissions reduction, 48% less potable water
use and save 70% on solid waste expenses. This is all reportedly achieved at the minimal
average development cost premium of 2% or less. This initial expense is often even
recouped in less than two years and typically offers complete building lifecycle savings
of over 20% - over ten times the initial investment (Butler, 2008; USGBC, 2011a). This
is also only representative of savings due to energy efficiency. Current research shows
that owners of LEED certified new buildings also enjoy market profits at an average
increased rental rate of 6.1% higher income per square foot, 6.4% higher occupancy
rates, 13.6% lower operating costs and 10.9% increase in building value, all equating to
an overall 9.9% better return on investment than non-LEED accredited buildings
(USGBC, 2011a). The simple “prestige factor” of owning a green building is also its

own form of marketable asset (Turner Construction, 2008).
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Not only are the direct financial benefits related to the conservation of energy, emissions
and water substantially well-founded under LEED, the implementation of these along
with productivity-improving indoor environments have also been found to significantly
outweigh any extra expense associated with sustainable building design (Kats, 2003).
Any additional construction costs have also been found as substantially lower than is
perceived in the industry. When projects are properly planned and executed, a standard
commercial building can typically achieve the basic level of LEED Certified for a mere
0.8% in overall additional stakeholder investment. Depending on budget constraints,
stakeholders can expect to implement LEED Silver for an additional 3.1%, Gold for an
additional 4.5%, or aim to achieve the highest level of Platinum for an additional 11.5%
investment (Kats, 2003). These levels are all substantially lower than the additional
300% builders typically estimate, as previously discussed.

Understanding typical budgetary requirements in advance greatly assists development
managers in deciding which level of certification can be projected for from the very
beginning. Yet even if little budget restraints exist, one problem with the system is that
many developers still only seek to achieve minimum certification requirements.
Developers motivated simply to display a LEED certificate rather than ensure the best
possible environmental performance are most likely to choose credit points based on
simplicity, regulation compatibility and least cost impact (Cryer et. al, 2006). Some
credit points present difficulties themselves as the implementation of certain credits can
cancel out others and various other external factors including the nature of geographic
and demographic location, local bidding culture, local building codes, environmental
values of project stakeholders, project size and timeline integration all also present
limitations that can influence the number of LEED credit points achievable by any
project (Morris & Matthiessen, 2004). Though pre-existing conditions can limit the
extent of applicability of certain credits, so long as budgetary requirements are projected
to cover credits that can be realistically achieved, most projects should experience little

difficulty in attaining the most basic LEED requirements.
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2.2.11 Rationale for Selecting LEED as Research Benchmark
Though the USGBC has not yet released its LEED recommendations for hospitality,

other sustainable design guidelines for lodging properties have existed for quite some
time. The UK’s International Tourism Partnership (ITP) released the world’s first
sustainable hospitality development guidelines in 1993 and has since continued to release
publications on sustainable siting, design and construction through updated versions of
their Hotel Environmental Charter. InterContinental Hotels Group (IHG) has also
developed the Green Engage program according to LEED-based criteria, though does not
yet endorse actual LEED certification. The Green Key eco-rating program is another
hospitality-based program focusing on the side of sustainable hotel operations. However,
each of these programs are based solely on general recommendations, rather than
achieving a prescribed level of sustainability that can be measured and compared against

projects designed according to similar standards.

In spite of its currently low implementation rate among hospitality projects, LEED-NC is
the most appropriate guideline to work with in this study because the system is flexible,
adjustable, verifiable and will likely become the most popular rating system among hotels
as time goes on. Credits are awarded based on the measured results of its
implementation, but it does not dictate the method of implementation by which each
credit’s results must be earned. This allows hotels with different environmental
priorities, geographic limitations, or guest demographics to all still be measured
according to the same scale. LEED is also based on a certified documentation process
rather than physical inspection, ensuring consistent and verifiable implementation of each
credit among every project (Cidell, 2009). Examining which innovations and credits are
currently the most commonly implemented or avoided allows consistent analysis of

which sustainability measures are prioritized for in hospitality development.

Though hotels under other versions of LEED, such as EBOM, Cl and CS do exist, LEED
for New Construction (NC) is the most appropriate benchmark for this research. Not
only is the NC version the most commonly implemented LEED system among existing

hotel projects, but credit measurements will maintain proper consistency by selecting a
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single guideline to measure from as not all existing versions of LEED are directly

comparable.

2.2.12 Summary

In order to ensure the success of sustainability in hospitality, developers, stakeholders and
guests must all recognize that existing standard hospitality design must be modified in
order to address the environmental concerns of the consumer and also maintain market
share. One of the primary challenges of this is proving to stakeholders and guests that
modifications for sustainability are not necessarily achieved at the expense of guest
comfort. Hotels that are built green have been found to provide better overall
experiences for guests through attention to comfort detail through improving indoor
environmental quality and reducing the amount of energy consumed to do so. Almost
three-quarters of today’s travelers also indicate they value sustainable initiatives in hotel

properties and almost half would be willing to pay more to stay in hotels that do.

So many more considerations exist for hospitality design that they have also made it
difficult for hotel developers to become thoroughly involved, yet LEED design is truly a
viable option. The evidence that energy savings and financial benefits of LEED-NC
third-party verification in common commercial construction markets is substantial and
significant opportunity exists for hospitality development to realize similar benefits.
Though no existing versions of LEED specifically address the unique building
circumstances of hospitality, some hotels have been able to successfully implement
LEED-NC guidelines with proper planning, time and design considerations. As more
data measurements are compiled and experiences are documented, more informed design
decisions can be made in order to ensure successful sustainable design in the future of
hospitality. This research is intended to extend preliminary insight into the current level
of sustainability in hospitality projects through the incorporation of LEED guidelines and
provide an initial stepping stone towards more comprehensive future hotel and resort

applications.
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3. Methodology




3.1 Introduction

As awareness of the environmental and financial benefits of sustainable design expand
within the construction industry, the value of published research on methods of
sustainable development has become increasingly important. Research publications were
sought with the primary intent to gather information on how past studies have measured
sustainable design for hospitality, specifically any research pertaining to LEED guideline
applications and credit implementation rates in the hotel industry. Yet, already very
limited research exists on the implementation of sustainable design guidelines such as
LEED and even more limited is the research available for any type of sustainable design
guidelines studied in terms of tourism and hospitality development. It is evident that
little practical methodology has been developed in terms of sustainable hospitality design,
though many professionals argue that this specific area of research is particularly
important in terms of overall sustainable development (Ko, 2005). The narrow stream of
existing studies made proper research challenging, though some valuable studies were
encountered. These have been collected and analyzed in terms of each author’s approach
to measuring sustainable design. Not every paper specifically measured LEED design
and rates of credit implementation, but often had a valid approach to researching
sustainable design primarily for tourism and hospitality development; likewise, not every
paper specifically measured the tourism and hospitality industry, but measured
applications of LEED design and credit implementation in other areas of building
development. This section outlines the popular approaches to measurement found in

these existing research publications.

3.2 Literature Review
3.2.1 Survey Analysis Method

Survey development, distribution and results analysis was found to be the most
significant popular method of research undertaken for types of studies specifically
measuring LEED credit implementation as well as sustainable design for hospitality. The
most obvious reason for this is likely due to the lack of existing research. Surveys have
also been argued to be the best form of data gathering and produce the most indicative
results in situations where technical data is not always available (Ko, 2005). In order to
obtain the study information, data is gathered directly from the source - in this case,
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typically industry professionals with prior experience in applications of LEED among

their projects.

Depending on the direction of the author’s research, different types of surveys were
distributed. Lavy & Fernandez-Solis (2009) distributed a multiple-choice online
questionnaire to LEED Accredited Professionals (APs) to determine design perceptions
that may affect credit point selection and adoption. Multiple-choice was selected as the
most appropriate method in order to maintain consistency among answer levels and for
straightforward data measurement. The questionnaire also incorporated a small amount
of open-ended questions on respondents’ opinions of cost and complexity in regards to
each credit’s implementation. Da Silva (2008) also distributed an online survey
specifically directed to LEED APs. The survey consisted solely of open-ended questions
for inference on the most influential motives and deterrent barriers faced in credit point
selection based on the geographical and climatic differences of LEED projects in Canada

versus the United States. LEED APs responded on a total of 42 Canadian projects.

Other industry professionals that were not exclusively LEED APs were also consulted as
survey participants in other studies. Corbett & Muthulingam (2007) surveyed architects,
developers, environmental consultants and tradesmen at a workshop hosted for
sustainable development research at UCLA. The aim of their study was to test survey
results through statistical analysis in order to identify the most popular type of decision
making in regards to LEED credit point adoption. Durr (2006) distributed an online
survey by email solely to construction project managers in order to research the popular
selection of LEED Water Efficiency credits and their methods of implementation specific

to 35 projects in the Southeastern United States.

In terms of sustainable development for hospitality, the survey approach was not always
directed towards construction and design professionals. Ko (2005) conducted a survey
distributed among local residents, tourists and environmental professionals in order to
determine the intrinsic importance of sustainable development indicators in hospitality
projects. Responses were gathered according to a Likert-type scale of 1 to 10 and the

results mapped on a “barometer” model to display value distribution over time. Beccali
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et. al (2009) and Smerecnik & Andersen (2011) directed their study surveys to hotel
management staff rather than actual project designers. Beccali et. al surveyed hotels in
Sicily aiming to define clusters of hotels with similar geographic and climatic
environments and energy demands and subsequently identify which sustainable
innovations by each property had the greatest impact on reducing energy consumption.
Smerecnik & Andersen partnered with the California Hotel and Lodging Association to
contact 49 California hotels via telephone, email and newsletters encouraging hotel
management to complete an online survey in an effort to examine the most popular

sustainable innovations adopted and the variables affecting the rate of their adoption.

3.2.2 Historical Data Collection

Though surveys proved to be the most popular method of information collection,
researchers often chose to assess raw data in conjunction to survey studies or simply on
its own. With regard to LEED guidelines and credit adoption, no public information is
available from the USGBC for statistical records of credit-by-credit rates of
implementation. However, contact information is publicly available on the USGBC
website for managers of existing and registered LEED projects. Obtaining this contact
information from the website was often employed as the first step to various researchers’
approaches to data collection. Da Silva (2008; 2009) and Durr (2006) employed the
USGBC contact list with email and telephone requests to project managers in order to
gather individual LEED credit scorecards to compare credit adoption between the
projects in each of their study samples. Individual scorecard analysis allowed raw data to
be compared to determine popular credit identity, certification levels and sustainable
innovations employed by 42 LEED projects (Da Silva 2008; 2009) and 35 LEED projects
(Durr, 2006) respectively. A reversed scenario of data collection was employed by Lavy
& Fernandez-Solis (2009) where blank LEED scorecards were sent to USGBC contacts
for their completion and return rather than requesting the official completed copy from

project managers. This method also resulted in a similar response rate.

Statistical data obtained directly from the USGBC was also employed, though the
primary source of the data was not always plainly indicated. Cryer et. al (2006) reviewed
information obtained from the USGBC, but did not specify precisely how it was
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acquired. The intent of the research was to analyze the adoption of LEED standards and
identify patterns and trends in credit point adoption. Credit-by-credit analysis was
conducted, yet the data obtained was simply cited as via the USGBC and not through any
project contacts or existing research data. Similarly, Morris & Matthiessen (2007)
conducted a study for Davis Langdon global construction consultants in order to analyze
the relationship of cost influence on rates of LEED credit point adoption. Again,
statistical information on credit implementation rates was cited to be acquired by the
USGBC, but does not indicate how it was obtained.

3.2.3 Quantitative Analysis

Whether acquired via survey or historical data collection, a statistical analysis of the
information collected on credits and their rates of implementation was most often
conducted. Some researchers chose to undertake complex quantitative measurements and
base their results upon the numbers, while others chose to perform more simple

assessments purely to complement qualitative data.

Three sets of researchers focused mainly on the quantitative aspects and hard-number
results of their studies in order to express their findings. Kahn & Vaughn (2008)
measured data to study the diffusion of LEED buildings across California. Regression
analysis was employed to develop cross-sectional measurements on the influence of
neighborhood income, ethnicity and political values of an area that may affect the
incorporation of LEED buildings in neighborhood development. Corbett & Muthulingam
(2007) tested which type of decision-making frameworks was most common among
LEED developers, intrinsic-based values for environmental benefit or bandwagon-based
values for market gain. Probability distributions were developed to measure credit
adoption patterns using Chi-Square models and Kolmogorov-Smirnoff tests done in
Matlab. Smerecnik & Andersen (2011) examined the results of their surveys on
popularly adopted sustainability initiatives of ski resorts and hotels through indices
created in relation to Rogers’ Diffusion of Innovations theory, a method of quantitatively
expressing characteristics of qualitative information on why subjects are drawn to

incorporate certain innovations over others.
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Four studies performed more straightforward calculations simply to aid in expressing
their qualitative findings. Statistical Package for the Social Sciences (SPSS) software
and calculations in Microsoft Excel were popular methods of developing and analyzing
percentages, means and standard deviations of LEED credit adoption. Lavy &
Fernandez-Solis (2009) employed SPSS software to apply Pearson correlation values to
their survey data on the influence of cost and complexity values in relation to individual
credit adoption rates. Durr (2006) employed SPSS software to apply T-tests to interpret
survey results on popularly employed LEED Water Efficiency category credits.
However, the study sample was so small that formal statistical analysis produced limited
meaningful results. Basic percentages calculated using Microsoft Excel were then
performed as an alternative and were able to generate much better quality portrayal of
actual implementation rates. A similar situation occurred in a study by Da Silva (2008),
where SPSS software was also utilized to analyze quantitative data on project costs to
interpret the relationship of barriers associated with increased costs of individual credit
implementation. The resulting statistics were too broad to provide meaningful numbers
and basic percentages entitled Credit Frequency Indicators (CFIs) were calculated
instead. CFIs were also employed as the basis of another similar study by Da Silva &
Ruwanpura (2009) comparing the geographic distribution of individual LEED credit
adoption between Canada and the United States. CFls are calculated as percentage rates,
with credits ranked by their average implementation rate on a scale of Low (<20%)
Medium-Low (<40%) Medium (<60%) Medium-High (<80%) and High (<100%).
LEED credits falling into each scale level were then displayed utilizing tables and figures
for ease of interpretation and discussion. Cryer et. al (2006) also utilized basic

percentage representation in order to best portray data indices.

3.2.4 Case Study Analysis, Workshop Coordination, Geographic Distribution

Of course, survey analysis and historical data collection were not the only two methods
of primary information gathering. Most studies each engaged a slightly different
approach to collecting their study data. Ko (2005), Durr (2006) and Beccali et.al (2009)
all chose to employ case study analysis as a main focus of their research. Ko (2005)
examined 12 case studies of hotel properties on their assessment and process of

determining sustainability in order to differentiate between best practices and
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unsubstantiated claims of environmental advantages among hospitality projects. Durr
(2006) assessed one building as a base study model of good Water Efficiency category
credit implementation in order to compare Water Efficiency credits employed by other
buildings developed by the respondents to her survey. Beccali et. al (2009) chose to
perform their survey first and subsequently identify clusters of hotels employing similar
energy efficiency measures under similar degrees of environmental pressure. Each
cluster was then examined as its own case study and energy audits conducted between
each one in order to determine best practices between clusters and develop

recommendations for clusters standing to improve on their energy savings.

Workshop coordination was another approach employed to gather primary information.
Corbett & Muthulingam (2007) held a workshop in conjunction with the UCLA School
of Management for local industry professionals experienced with at least one LEED
project. Topics were discussed at the workshop and surveys distributed for hard data at
the end of the seminar. Cryer et. al (2006) held a workshop for industry professionals,
stakeholders and government officials to gather qualitative information by recording
group discussions on the perceived and real benefits of green building. This was also

performed in conjunction to historical data collection and statistical analysis.

Researchers also collected data in order to base research on geographical distribution of
LEED buildings and potential regional and climatic influences on popular credit
implementation. Kahn & Vaughn (2008) created maps shading political catchment areas
of California based on the amount of LEED accredited buildings found within each
catchment in order to visually express where LEED buildings are most popularly located
within the state. Research conducted by Cryer et. al (2006) found that the majority of
their survey and workshop results found that the geography of LEED buildings is not
equally distributed throughout the United States. The results were mapped and the East
and West coastal states were found to account for over 68% of all LEED buildings in the
US. The remaining buildings were found primarily within states on the interior borders
of the coastal states, with very few of the remaining LEED projects scattered within the
central states. Research focused on the impact of region and climate on credit adoption
by Da Silva & Ruwanpura (2009) compared the popular LEED credits adopted between
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projects in Canada versus the United States. Canadian projects were mapped opposite
American projects and similar results were found to Cryer et. al (2006) in terms of the
American distribution, with Canadian projects also clustering to the South of each
province with the majority of projects located along coastal regions.

3.3 Selected Methods
In order to meet the research objective of the specific measurement of LEED credit

adoption rates among hotel and resort property, the method of study determined to be
most appropriate involved a combination of approaches that create the best-fit analysis.
After the preceding literature review and assessment of existing methodologies on similar
topics, it was determined that the means of LEED credit data collection by Da Silva
(2008) and Durr (2006), the survey distribution approach by Durr (2006) and the
straightforward method of statistical analysis conducted by Da Silva (2008; 2009) and
Cryer et. al (2006) would comprise the most appropriate methodology for the purpose of

this research.

Data collection therefore involved making contact with USGBC-listed project managers
for direct access to completed LEED scoresheets. The USGBC was initially contacted to
inquire for more direct information on LEED credit rate adoption statistics, yet this
information was not available for public distribution. Therefore the individual collection
of scoresheets was the resulting method undertaken to source the hard credit data
required for analysis in this project. The credit data was then statistically analyzed
through percent-average calculations in order to develop the best picture of credit rate
adoption. This straightforward method of analysis does have limitations in terms of
statistical depth; however, average percentages were found to demonstrate the most
appropriate interpretation of the resulting study sample. The survey distribution then
involved delivery of a survey via email to the same project managers responsible for
scoresheet contribution for insight into the sustainable design objectives and decision
rationales for credits implemented in each project. Though each project is unique and
limited according to geography, climate and intrinsic environmental values of each
designer’s rationale, common design justifications were then identified for popularity and

compared to hard scoresheet data for validation. The combination of hard data
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collection, quantitative analysis of the data and qualitative design specification attitudes
are therefore justified to offer the most appropriate method of data collection and analysis

for the scope and purpose of this research.

This research was thus conducted according to the following steps:
- Selection of participants
- Data collection
- Data analysis

- Discussion of results and conclusions

3.3.1 Selection of Participants

The information gathering for this particular research involved an extensive amount of
personal communication with various informed participants, including developers,
architects, sustainability consultants, the USGBC and staff at each individual hotel. The
USGBC website was initially consulted in order to first compile a list of all presently
accredited LEED hotel and resort properties. The USGBC was also contacted by
telephone to ensure that the final list obtained from the website was consistent and up-to-
date with online USGBC records. After compiling the initial list, it was found that many
different types of properties could indeed be considered as “hospitality”. As the USGBC
does not currently maintain specific LEED guidelines for hospitality projects, properties
including motels, youth hostels, country ranching outfits, YMCAs, bed-and-breakfast
houses, rental and timeshare condominiums, military accommodation, university campus
accommodation, hotel commercial towers and other high-occupancy dormitory-style
buildings were all found to be included along with standard hotel property design. Hotels
renovated according to LEED guidelines for Existing Buildings were also included in this
list. However, for the purpose of this present research only those buildings encompassing
the definitive stand-alone commercial hotel design and constructed as according to LEED
for New Construction (NC) standard guidelines were considered as study candidates in

order to maintain a consistent measurement of each subject from the ground up.

Inclusive of every property type listed under various forms of LEED, the initial subject

list was amassed at over 200 properties. After filtering for property type and specific
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LEED-NC design, 47 hotel properties encompassing the requisite criteria remained. Of
these 47, a further nine were ruled out based upon various circumstances which rendered
them unfit for inclusion, such as little or no website or contact information, projects
indicated to be certified when not completely built, projects inadvertently listed under
two names and so on. Therefore the final count of properties deemed satisfactory for
measurement for the purpose of this research came to an end total of 38. The first goal
for this portion of research was then to gather as many LEED scoresheets for these
properties as possible in order to precisely identify how each hotel gained their LEED

credits through category and criteria chosen.

3.3.2 Data Collection - LEED Scoresheet Acquisition

Connecting with USGBC listed project managers in order to acquire access to LEED
scoresheets proved to be an arduous and time-consuming process. Contacts were
typically either developers or architects, though developers were often much less
prepared to release their information records. Architects were much more cooperative in
releasing the information, likely as most of them owned the rights to most of the designs
and were often contacted after unsuccessful communications with developer contacts.
Sustainability consulting firms were also contacted on occasion where communications
with architects were unsuccessful. This resulted in a prolonged data collection process,
as at least three attempts by both telephone and email were made on behalf of each
subject property once an appropriate contact was encountered. By the end of the 12-
week information gathering process, 28 scoresheets of the 38 projects were acquired (see
Scoresheet Appendix). This resulted in a response rate of 76%, an excellent value
compared to rates experienced by previous study researchers (Da Silva, 2008; Durr,
2006; Cryer et. al, 2006).

3.3.3 Data Collection - Survey Distribution

Once each scoresheet was successfully acquired, the same consultants were then
requested to answer a short single-question survey in regard to sustainable design for
hospitality. A single question was chosen rather than multiple questions in order to

maintain simplicity and consistency, as well as increase the odds of receiving a reply by
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keeping response involvement to a minimum. The survey question was presented to

consultants as follows:

“In terms of sustainable design for hospitality, in your opinion were any
specific LEED criteria specifically adopted or avoided for your project out of

discretion for anticipated comfort levels or amenities expected by guests?”

The question was posed in order to further investigate the intent from the designer’s point
of view which credits were more likely to be adopted or avoided out of discretion to
maintain accustomed levels of comfort commonly expected by hotel guests, hypothesized
to be a major role-player in LEED credit selection by hospitality developers. 15 of the 28
scoresheet respondents, or 54%, offered a further written response in regards to why

certain credits were chosen to be incorporate or excluded.

3.3.4 Data Analysis

Upon acquisition of each LEED scoresheet, credit information was tabulated and
incorporated into an expanded version of the original LEED-NC v2.2 scoresheet designed
to compare the credit distribution between all projects at once (see Appendix A). This
enabled an instant illustration of which credits and categories were most popularly
employed and tables and bar graphs were created for further comparison. Averages were
then calculated on which credit options were most and least commonly employed. Some
scoresheets obtained were not final stamped copies by LEED, but were the final
“working” copies owned by the consultant. “Working” scoresheets maintain columns for
credits in progress and in some instances points were still indicated to remain in these
columns. In these cases, these points were not counted towards the total; only points

definitively achieved were selected as measurable data.

Once commentary on the survey question was received back from each consultant, the
information was incorporated into a second spreadsheet designed to categorize statements
made based on designer rationales. The responses were compiled and analyzed for
differences, similarities and unique circumstances that may form common patterns

among the sustainable intentions of each project.
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3.4 Summary
Existing research on LEED credit adoption rates, sustainability in hospitality and

methods for data analysis is still quite rare. The studies examined were often basic in
nature, yet still provided valuable information on conducting research in an
underdeveloped field. Not every paper focused specifically on LEED credit adoption or
even the tourism and hospitality industry, but valid methods of research have been
identified nonetheless and useful approaches have been identified for the purpose of this
study. Methods chosen for the present research include historical data collection,
statistical data analysis and survey distribution. These were accomplished by contacting
the USGBC for project consultant information and contacting the developers and
architects for LEED scoresheet acquisition and survey question distribution. The results
of the scoresheet data were accumulated and credit implementation rates analyzed
according to percent averages. Survey responses were compiled and sorted according to
common credit implementation rationales. The following chapter confers the results of

these research findings.
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4. Results




4.1 Introduction

In total, 38 properties were identified as qualified research candidates. Each hotel or resort
property ranged in size, type and cost and often attained a diverse number of credits.
Credit number, type and certification level were all analyzed and compared to develop a
clearer understanding of credit point selection and the level of sustainability currently
experienced in hospitality under LEED guidelines. Since LEED was first introduced,
evolving versions for New Construction (NC) have also been developed. Some of the
projects studied were based upon LEED-NC v2.1 or v.3, but the majority are based upon
v2.2. There are a few variations between the three versions yet each one is still based upon
the majority of the same credits, therefore for the purpose of this research all projects have

been harmonized for measurement according to version 2.2 (see Appendix B).

As discussed in the previous chapter, of the 38 qualified subject properties measurable
data was obtained for a final participant total of 28. Figure 4.1 displays the geographic
distribution of all 28 LEED accredited hotel and resort properties across the United States
that chose to participate in the final study sample.

O LEED-Accredited Hotel
Study Participant

Figure 4.1 Distribution of LEED-Accredited Hospitality Project Participants
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4.2 LEED Credit Implementation Rates
Out of the 69 LEED-NC credits available to be gained by each of the 28 subjects, most

achieved a level rating of Silver (33-38 points) with a total of 13 accredited projects.

Five subjects obtained the basic level rating of Certified (26-32 points), while nine
subjects obtained a rating of Gold (39-51 points) and one subject alone obtained Platinum
(51-69 points) (see Figure 4.2). The average credit score out of all 28 subjects was 53
points, resulting in an average rating of Gold level credit implementation by all qualified
LEED-NC hotel and resort projects across the United States.
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Figure 4.2 LEED Certification Levels Achieved Per Project

According to the credit information gathered from each scoresheet, it was clear that
employment of certain credits were considerably more popular than others. Average
percentage rates were calculated for the frequency of each credit and initially tested under
formal statistics analysis, yet due to the small study sample these findings provided little
meaningful results. Conventional analysis of average credit implementation rates was
therefore determined as the most appropriate form of measurement for the purpose of this
study. Results were tabulated for hard data analysis and then charted for visual

comparison.
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4.2.1 Sustainable Sites

The Sustainable Sites (SS) category encompasses eight voluntary credit types for a total

of 14 possible points. Calculations performed and displayed in Table 4.1 indicate the

actual number of times each credit was implemented among all projects and the average

rate compared to others in the category. Figure 4.3 illustrates the category results in a

visual graph. The most popular credit among hospitality projects in this category was

found to be SS4.2 - Bicycle Storage and Changing Rooms, with 25 applications and an

implement rate of 89%. SS1.1 - Site Selection came in close second with 24 applications

at a rate of 86%. Subsequent popular credits were exclusive to the remainder of the

Alternative Transportation credits, SS4.1, 4.3 and 4.4 - Parking Capacity, Low-Emitting

and Fuel Efficient Vehicles and Public Transportation Access. The least applied credits

in this category were found to be SS3.0 - Brownfield Redevelopment and 8.0 - Light

Pollution Reduction, with only 8 applications and an implement rate of 29% each and 5.1

- Site Development to Protect and Restore Habitat, with only 7 applications and an

implement rate of 25%.

Table 4.1 Sustainable Sites Credit Implementation Rates

Sustainable Sites Implement Rate
Credit Title Actual Percent

1 Site Selection 24 86%
2 Development Density & Community Connectivity 16 57%
3 Brownfield Redevelopment 8 29%
4.1 Alternative Transportation, Public Transportation Access 19 68%
4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 25 89%
4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 23 82%
4.4 Alternative Transportation, Parking Capacity 21 75%
5.1 Site Development, Protect or Restore Habitat 7 25%
5.2 Site Development, Maximize Open Space 15 54%
6.1 Stormwater Design, Quantity Control 12 43%
6.2 Stormwater Design, Quality Control 15 54%
7.1 Heat Island Effect, Non-Roof 14 50%
7.2 Heat Island Effect, Roof 18 64%
8 Light Pollution Reduction 8 29%
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Figure 4.3 Popularity Levels of Sustainable Sites Credits

4.2.2 Water Efficiency

The Water Efficiency (WE) category encompasses three voluntary credit types for a total
of 5 possible points. Calculations performed and displayed in Table 4.2 indicate the
actual number of times each credit was implemented among all projects and the average
rate compared to others in the category. Figure 4.4 illustrates the category results in a
visual graph. The most popular credit among hospitality projects in this category was
found to be WE1.1 - Water Efficient Landscaping, with 25 applications and an
implement rate of 25%. WE3.1 - 20% Water Use Reduction, came in at a close second
with 22 applications and an implement rate of 79%. The least popularly applied credit
was WE2.0 - Innovative Wastewater Technology, with only 4 applications and an

implement rate of only 14%.

Table 4.2 Water Efficiency Credit Implementation Rates

Water Efficiency Implement Rate
Credit Title Actual Percent
1.1 Water Efficient Landscaping, Reduce by 50% 25 89%
1.2 Water Efficient Landscaping, No Potable Use or No Irrigation 11 39%
2 Innovative Wastewater Technologies 4 14%
3.1 Water Use Reduction, 20% Reduction 22 79%
3.2 Water Use Reduction, 30% Reduction 15 54%
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Figure 4.4 Popularity Levels of Water Efficiency Credits

4.2.3 Energy & Atmosphere

The Energy & Atmosphere (EA) category encompasses 6 voluntary credit types for a
total of 17 possible points. Credit EAL.1, Optimize Energy Performance (OEP), allows
for between 1 and 10 points to be achieved based on the intensity of energy efficiency
innovation each project chooses to undertake. Similarly, Credit EA2.1, Onsite
Renewable Energy, allows for between 1 and 3 points depending on the level of energy
contributed by selected renewable technologies. Calculations performed and displayed in
Table 4.3 indicate the actual number of times each credit was implemented among all
projects and the average rate compared to others in the category. Figure 4.5 illustrates
the category results in a visual graph. The most popular credit in this category was found
to be EA 1.1 - the first level of the OEP credit, with a total of 26 applications and an
implement rate of 93%. This credit involves reaching a total of 14% further energy
efficiency on top of minimum standard requirements. The remaining points for this
credit, EAL1.2 - 1.10, predictably decline from there. The least popular point in the EA
category was found to EA1.10 - the last level of the OEP credit, with only two projects
reaching the required 42% energy efficiency threshold requirement for an implement rate
of only 7%. In terms of points unrelated to the OEP credit type, the first Onsite
Renewable Energy credit, EA2.1, would be identified as the least popular with a total of
only 7 basic applications and an implement rate of 25%. Similar to OEP, the remaining
two points for Onsite Renewable Energy also decline from there, with EA2.3 receiving
only 3 applications and an implement rate of 11%. The remaining four credit types in the
EA category all maintained reasonable mid-range implement rates.
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Table 4.3 Energy & Atmosphere Credit Implementation Rates

Energy & Atmosphere Implement Rate
Credit Title Actual | Percent
1.1 Optimize Energy Performance, 10.5% 26 93%
1.2 Optimize Energy Performance, 14.0% 22 79%
13 Optimize Energy Performance, 17.5% 20 71%
14 Optimize Energy Performance, 21.0% 18 64%
15 Optimize Energy Performance, 24.5% 12 43%
1.6 Optimize Energy Performance, 28.0% 8 29%
1.7 Optimize Energy Performance, 31.5% 4 14%
1.8 Optimize Energy Performance, 35.0% 4 14%
1.9 Optimize Energy Performance, 38.5% 3 11%
1.10 Optimize Energy Performance, 42.0% 2 7%
2.1 On-Site Renewable Energy, 2.5% 7 25%
2.2 On-Site Renewable Energy, 7.5% 5 18%
2.3 On-Site Renewable Energy, 12.5% 3 11%
3 Enhanced Commissioning 14 50%
4 Enhanced Refrigerant Management 17 61%
5 Measurement & Verification 10 36%
6 Green Power 17 61%
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Figure 4.5 Popularity Levels of Energy & Atmosphere Credits

4.2.4 Materials & Resources
The Materials & Resources (MR) category encompasses 7 voluntary credit types for a
total of 13 possible points. Calculations performed and displayed in Table 4.4 indicate

the actual number of times each credit was implemented among all projects and the
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average rate compared to others in the category. Figure 4.4 illustrates the category results
in a visual graph. The most popularly employed credit in this category was found to be
MR2.1 - Diversion of 50% Construction Waste from Disposal, with 26 applications and
an implement rate of 93%. This was followed by EA4.1 - 10% Recycled Content and

5.1 - 10% Regional Materials, with 22 applications each and an implement rate of 79%.

The least popularly employed of all LEED credits in terms of hospitality are found in the
Materials & Resources category more than any other. 7 credits were implemented 8
times or less, with 6 of those credits employed only 3 times or less. Credit MR3.1 - 5%
Materials Reuse was the only credit found out of all LEED categories to actually be
implemented zero times. Credits MR3.2 - 10% Materials Reuse, 1.2 - 100% Building
Reuse and 6.0 - Rapidly Renewable Materials were employed only one time each, for an
implement rate of only 4%. Credits 1.3, 50% Building Reuse and 1.1, 75% Building

Reuse were also scarcely employed, with only 2 and 3 applications each.

Table 4.4 Materials & Resources Credit Implementation Rates

Materials & Resources Implement Rate
Credit Title Actual Percent
1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 3 11%
1.2 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1 4%
1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements 2 7%
2.1 Construction Waste Management, Divert 50% from Disposal 26 93%
2.2 Construction Waste Management, Divert 75% from Disposal 15 54%
3.1 Materials Reuse, 5% 0%
3.2 Materials Reuse,10% 1 4%
4.1 Recycled Content, 10% (post-consumer + % pre-consumer) 22 79%
4.2 Recycled Content, 20% (post-consumer + %2 pre-consumer) 13 46%
5.1 Regional Materials, 10% Extracted, Processed & Manufactured Regionally 22 79%
5.2 Regional Materials, 20% Extracted, Processed & Manufactured Regionally 15 54%
Rapidly Renewable Materials 1 1%
Certified Wood 29%
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4.2.5 Indoor Environmental Quality

The Indoor Environmental Quality (IEQ) category encompasses 8 voluntary credit types
for a total of 15 possible points. Calculations performed and displayed in Table 4.5
indicate the actual number of times each credit was implemented among all projects and
the average rate compared to others in the category. Figure 4.7 illustrates the category
results in a visual graph. The IEQ category holds greatest amount of popular credit types.
The most popular credit in the category is IEQ4.2 - Low-E Paints and Coatings with 27
applications and an implement rate of 96%, the highest rated and most commonly
employed credit among all hospitality projects. Following is IEQ6.1 - Controllability of
Lighting Systems and 7.1 - Thermal Comfort Design with 25 applications each and a
total implement rate of 89%. Four other credits also experienced over 20 applications.
The least popular credit in the IEQ category was IEQ4.4 - Low-Emitting Wood and
Agrifibre Products, with only 4 applications and an implement rate of 14%. This was
followed by IEQ3.2 - Pre-Occupancy Construction IAQ Plan, with only 5 applications
and an implement rate of 18%. Two other credits also experienced less than 10

applications.
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Table 4.5 Indoor Environmental Quality Credit Implementation Rates

Materials & Resources Implement Rate
Credit |Title Actual Percent

1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 3 11%
1.2 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1 4%
1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements 2 7%
2.1 Construction Waste Management, Divert 50% from Disposal 26 93%
2.2 Construction Waste Management, Divert 75% from Disposal 15 54%
3.1 Materials Reuse, 5% 0%
3.2 Materials Reuse,10% 1 4%
4.1 Recycled Content, 10% (post-consumer + %2 pre-consumer) 22 79%
4.2 Recycled Content, 20% (post-consumer + %2 pre-consumer) 13 46%
5.1 Regional Materials, 10% Extracted, Processed & Manufactured Regionally 22 79%
5.2 Regional Materials, 20% Extracted, Processed & Manufactured Regionally 15 54%

Rapidly Renewable Materials 1 4%

Certified Wood 29%
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Figure 4.7 Popularity Levels of Indoor Environmental Quality Credits

4.2.6 Innovation in Design

The Innovation & Design category encompasses two voluntary credits for a total of five

possible points. Calculations performed and displayed in Table 4.6 indicate the actual

number of times each credit was implemented among all projects and the average rate

compared to others in the category. Figure 4.8 illustrates the category results in a visual

graph. Credits for ID1.1-1.5 involve five opportunities for project designers to employ

credits devised at their discretion. Therefore the method of credit implementation differs

between most projects, yet the ability to independently choose credit types has made the

category highly popular. Credit ID1.1, one of four opportunities for chosen extra credits,
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was very popular with 26 applications and an implement rate of 93%. Credit 1D2.1, the

employment of a LEED Accredited Professional to oversee the project, is also very

popular with 25 applications for an implement rate of 89%. A second independently

chosen credit under ID1.2 was also popular with 22 applications and an implement rate of

79%. No credits were applied less than 10 times in this category.

Table 4.6 Innovation in Design Credit Implementation Rates

Indoor Environmental Quality Implement Rate
Credit Title Actual Percent
1 Outdoor Air Delivery Monitoring 11 39%
2 Increased Ventilation 8 29%
3.1 Construction IAQ Management Plan, During Construction 19 68%
3.2 Construction IAQ Management Plan, Before Occupancy 5 18%
4.1 Low-Emitting Materials, Adhesives & Sealants 24 86%
4.2 Low-Emitting Materials, Paints & Coatings 27 96%
4.3 Low-Emitting Materials, Carpet Systems 23 82%
4.4 Low-Emitting Materials, Composite Wood & Agrifiber Products 4 14%
5 Indoor Chemical & Pollutant Source Control 7 25%
6.1 Controllability of Systems, Lighting 25 89%
6.2 Controllability of Systems, Thermal Comfort 22 79%
7.1 Thermal Comfort, Design 25 89%
7.2 Thermal Comfort, Verification 23 82%
8.1 Daylight & Views, Daylight 75% of Spaces 14 50%
8.2 Daylight & Views, Views for 90% of Spaces 19 68%
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Figure 4.8 Popularity Levels of Innovation & Design Credits
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4.2.7 Overall Credit Popularity

Comparison of credit implementation rates is best depicted through percent-average

calculations and comparisons. Due to the reasonably narrow study sample, many credits

were often found to be implemented at the same rate as others. Nine credits were

identified as having the most popular implement rates of between 25 and 27 applications

out of all 28 projects. No single credit was employed in 100 percent of projects. Nine

further credits were then identified as having the least popular implement rates. These

rates were experienced by credits with between zero and 3 applications out of all 28

projects.
Table 4.7 Most Popular LEED Credits Implemented Overall
Most Popular Credits Overall Implement Rate
Rank Credit Number |Credit Name Actual Percent

1 IEQ4.2 Low-Emitting Materials, Paints & Coatings 27 96%
2 EA 1.1 Optimize Energy Performance 26 93%
3 MR 2.1 Construction Waste Management, Divert 50% from Disposal 26 93%
4 ID1.1 Innovation in Design: Specific Title 26 93%
5 IEQ 6.1 Controllability of Systems, Lighting 25 89%
6 IEQ7.1 Thermal Comfort, Design 25 89%
7 ID2.0 LEED® Accredited Professional 25 89%
8 SS4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 25 89%
9 WE 1.1 Water Efficient Landscaping, Reduce by 50% 25 89%

Table 4.7 shows the accumulated data on the most common credits implemented among

all projects. The credit category under which most of the popular credits were gained is

noted as the Indoor Environmental Quality category. Out of all six LEED categories,

each category maintains at least one popular credit each. Though the most popular nine

credits range only between 25 and 27 applications, many other credits also experienced

high levels of implementation; a total of 11 more credits experienced rates between 20

and 24 applications.
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Table 4.8 Least Popular LEED Credits Implemented Overall

Least Popular Credits Overall Implement Rate
Rank Credit Number |Credit Name Actual |Percent
1 MR 3.1 Materials Reuse, 5% 0 0%
2 MR 1.2 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1 4%
3 MR 3.2 Materials Reuse,10% 1 4%
4 MR 6.0 Rapidly Renewable Materials 1 4%
5 MR 1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements 2 7%
6 EA1.10 Optimize Energy Performance, 42.0% 2 7%
7 MR 1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 3 11%
8 EA19 Optimize Energy Performance, 38.5% 3 11%
9 EA2.3 Onsite Renewable Energy, 12.5% 3 11%

Accordingly, certain credit criteria were also found to be much less popular than others,
as shown in Table 4.8. The least popular credits were determined as those applied by a
maximum of 3 out of the 28 projects. The credit category under which most of the least-
popular credits were gained is plainly apparent - the Materials & Resources category
maintains the lowest six credit types selected by any project. Energy & Atmosphere
maintains the remaining three lowest. Though the nine least popular credits listed range
between zero and 3, a total of 17 further credits experienced rates of 10 or fewer

applications.

4.3 Credit Popularity among Cateqories

Credit implementation rates based on percent averages relay straightforward

interpretations of the accumulated credit rate data. Figure 4.9 depicts the combined credit
point levels achieved by all projects within each category. The bar graph creates a visual
understanding of precisely how often credits are implemented within each category on an

average basis.
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Figure 4.9 Average Points Gained by All Projects out of Total Points Possible

Overall percentage calculations indicate that the Innovation in Design category
experiences the highest level of overall credit point popularity with a total average credit
implementation rate of 78%. This is followed by Indoor Environmental Quality at 61%.
Sustainable Sites and Water Efficiency categories received mid-range credit
implementation scores of 57% and 55%, while Energy & Atmosphere and Materials &
Resources categories trailed the calculations at rates of 39% and 35%, barely half the rate
of credit popularity experienced by Innovation in Design. This approach develops an
interesting illustration of the overall number of credits that are - or, more appropriately,
are not - pursued. Percentage calculations in Figure 4.9 are easily able to show the
disparity in the amount of credits available to LEED pursuant hospitality projects,

proving that many more credits points were able to be sought.
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4.4 Survey Results

Upon acquisition of each qualifying LEED scoresheet from participating project

consultants, a short single-question survey was sent back to each contact with the

intention of gathering information from the designers’ point of view in terms of

sustainable design for hospitality. The question was posed with the intent of acquiring

information from project designers’ perspectives on which credits were least

implemented based upon anticipated comfort expectations maintained by hotel guests.

Of the 28 projects that offered scoresheet data responses, a total of 15 responded with

answers and opinions on which credits were avoided in the LEED design decision

process. Table 4.12 lists all items specifically excluded, the corresponding credit and the

reason given by each project designer for their exclusion.

Table 4.9 Design-Avoided Credit Types among Hospitality Projects

Number Item Avoided Corresponding Credit Reason
1 Low Flow Showerheads WE3.1- Water Use Reduction Guest Comfort
2 Low Flow Showerheads WE3.1- Water Use Reduction Guest Comfort
3 Low Flow Showerheads WE3.1- Water Use Reduction Guest Comfort
4 Low Flow Showerheads WE3.1 - Water Use Reduction Guest Comfort
5 Low Flow Showerheads WE3.1 - Water Use Reduction Guest Comfort
6 Natural Ventilation IEQ2.0- Increased Ventilation Climate/Local Pollen Issues
7 Natural Ventilation IEQ2.0- Increased Ventilation Climate
8 Natural Ventilation IEQ2.0 - Increased Ventilation Complicated Floorplan
9 Onsite Renewable Energy EA2.0- Onsite Renewable Energy City Codes Restricted
10 Onsite Renewable Energy EA2.0 - Onsite Renewable Energy Too Expensive
11 Onsite Renewable Energy EA2.0 - Onsite Renewable Energy Too Expensive
12 Recycled Greywater WE2.0- Innovative Wastewater Technologies Aesthetics Concern
13 Recycled Greywater WE2.0- Innovative Wastewater Technologies Aesthetics Concern
14 Onsite Wastewater Treatment WE?2.0- Innovative Wastewater Technologies Too Expensive/Aesthetics Concern
15 IAQ Pollutant Control IEQ5.0 - Indoor Chemical and Pollutant Source Control System Setup Compromises Other Credits
16 Light Colored Asphalt §S57.1- Heat Island Effect, Non-roof Squinting and Visual Discomfort
17 Low Flow Toilets WE3.1 - Water Use Reduction Potential Plumbing Issues/Aesthetics Concern
18 Certified Wood MR7.0 - Certified Wood Too Expensive

According to the information presented, a total of eighteen items were mentioned as

avoided innovations. Out of these 18, seven different credit types were found to

correspond. The results indicate that the most commonly avoided item was the option of

low-flow showerheads, associated with the credit of WE3.1 - Water Use Reduction.

Designers from five different projects specifically excluded them from implementation.

The basis given for this from all five projects was identical; showers with quality pressure

provide a significant level of comfort to guests in an area of hospitality where comfort is

most expected and valued.
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The next two items of Natural Ventilation and Onsite Renewable Energy were
specifically excluded in a total of three instances each. Natural ventilation was avoided
in terms of guest comfort for projects based in regions of less accommodating climates,
where guests may become uncomfortably warm or cold without proper air conditioning
systems in place. Yet, in one instance it was avoided based upon a project floorplan too
restrictive to proper air flow. Onsite renewable energy was mainly avoided due to the
high expenditure outlay associated with its implementation compared to lengthy payback
periods, yet municipal development restrictions was another cause. Neither of these
reasons was in regard to concerns of guest comfort. Innovative Wastewater Technologies
including options for recycled greywater and onsite wastewater treatment were both
based upon guest comfort concerns for project aesthetics, as association with these
systems is often seen as uncleanly. The possibility of low-flow toilets was also
associated with this concern. Light-colored asphalt for the prevention of heat-island
effect was avoided in one instance to mitigate light pollution and the potential for
reflected light to cause guests to squint. In another instance, IAQ pollutant control was
avoided as its implementation would have compromised the application of other credits

elsewhere.

Out of all credits avoided, six different items among four credit types were found to be
directly avoided from a designer’s perspective with regard to guest-related anticipated
expectations of comfort. Low-flow showerheads and toilets, recycled greywater and
onsite wastewater treatment, natural ventilation and light-colored asphalt were the six
items indicated to potentially cause comfort issues that hotel project owners did not wish
to contend with. The corresponding credit types were found substantially within the
Water Efficiency category, followed by Indoor Environmental Quality and Sustainable
Sites.

4.5 Summary
In total, 28 LEED scoresheets from the 38 qualified hospitality project candidates were

received for data analysis. According to percent-average calculations, the most popular
credits implemented were IEQ4.2, EAL.1, MR2.1, ID1.1, IEQ6.1, IEQ7.1, 1D2.0, SS4.2
and WE1.1. At least one credit from each category was found among the top nine credit

67



types. The least popular credits implemented were MR3.1, MR1.2, MR3.2, MR6.0,
MR1.3, EA1.10, MR1.1, EA1.9 and EA2.3. Only two categories were found to maintain
the bottom nine credit types, Materials and Resources and Energy and Atmosphere. The
most popular category overall was found to be the Innovation in Design category, with a
78% total average credit implement rate. The least popular category overall was found to

be the Materials & Resources category, with a 35% total average credit implement rate.

Out of the total 28 project consultants that provided LEED scoresheets for analysis, 15
chose to participate in responding to the survey question regarding designer rationale in
credit selection for hospitality. Results from the consultant surveys indicate that the
Water Efficiency category is the least popular credit category pursued in hospitality
design, with low-flow items found to encompass the most aversion. Implications of each

set of results are discussed and analyzed in the next chapter.
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5. Data Analysis




5.1 Introduction

Of the 28 projects analyzed in this research, some interesting observations can be inferred
in regard to sustainable design in hospitality development. Results drawn from LEED
scoresheets indicate the overall popularity of LEED credits and their respective
categories and present finite evidence of precisely which credits are most commonly
implemented. Survey data from the 15 responding consultants was also categorized and
evaluated for design rationales that may have affected the implementation rate of certain
credits specifically among hospitality projects. Comparisons of these results to similar
findings among common commercial building projects arguably show that the application
of LEED credits truly are weighed differently for hospitality projects, indicating that
concerns for guest comfort do play a role in the selection of credits in design for
hospitality.

5.2 Credit Costs and Feasibility
According to Morris & Matthiessen, common commercial projects seeking LEED

accreditation mainly pursue credits associated with lower costs (2007). This was also
proven statistically in regression analysis performed by Da Silva (2008). Perceived credit
complexity, however, may play an even larger role (Lavy & Fernandez-Solis, 2009;
Smerecnik & Andersen, 2011). Though it is hypothesized in this research that
sustainable design for hospitality is primarily influenced by concerns for guest comfort,
an understanding of credit costs and complexity is also vital to the comprehension of why
certain credits may or may not be implemented. Those credits found most and least
popular are subsequently analyzed for external factors that may preclude their selection

for incorporation.

5.2.1 Credits Most Popular

The nine credits found most popular amongst hospitality projects in this study were all
found to have two things in common. Each of these credits were either the least
expensive, easiest options to implement, or were items already mandated to be included
in development by local governing ordinances. This was also verified in results for all
other commercial projects in existing studies (Cryer et. al, 2006; Durr, 2006; Da Silva,
2008; Smerecnik & Andersen, 2011).

70



In terms of these popular nine credits, IEQ4.2 and IEQ7.1 have the least cost impact,
costing almost nothing extra to implement. Low-e paints and coatings cost no more than
regular paint supplies and printings for occupant surveys are minimal. Neither require
any sort of major research or expert commissioning for design. 1EQ6.1 and MR2.1 are
also both very easy to achieve. Implementing individual controls for lighting and
organization of separate waste and recycle bins for various construction materials are not
difficult to implement. Installing extra lighting controls adds only a slight cost and
organization of waste is often locally mandated and therefore already incorporated into
the budget. ID1.1 is often achieved by exceeding thresholds of credits in other categories
since it usually adds little extra to costs already being spent. However, it can also be
implemented at very little cost in hospitality terms in the way of green housekeeping
programs, sustainable furniture, fixtures and equipment (FF&E), environmental

education programs for guests and so on.

ID2.0 does come at the expense of hiring a LEED accredited professional, yet often a
member of the design team is previously certified, or the cost of outsourcing one may be
recovered through eliminating costly setbacks through proper integration and
streamlining of an efficient project schedule. SS4.2 and the implementation of bicycle
racks and changerooms costs little to incorporate into the design and often saves money
for the project by reducing the required amount of locally mandated parking spaces. The
two credits with the most expense involved out of those most popular are thus EA1.1 and
WE1.1. However, costs involved to meet them are still negligible if addressed in the
initial design. Optimizing energy efficiency enough to gain a point requires only to
incorporate envelope, glazing, or insulation upgrades or equipment upgrades to decrease
a building’s energy load. Energy efficient measures are also able to save money over
time, adding further attraction to building owners. Water efficient landscaping does not
involve major costs, but does involve extra design considerations. Even so, many local
ordinances already place severe restrictions on the amount of potable water used for

landscape irrigation.
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5.2.2 Credits Least Popular

Less popular credits appear to be less about cost, however and more about local
applicability. The nine credits found to be least popular among hospitality projects in this
study were all found to have this issue in common. Credits MR1.1, 1.2 and 1.3 all
involve different levels of existing building reuse. This credit assumes that the project
site actually involves an existing building. For projects considered under LEED for New
Construction, this credit is often difficult to achieve as sites for new buildings are often
previously undeveloped. Even if an existing building does occupy the site, the chances of
its existing floors, walls, roof and interior non-structrual materials being consistent with
new project design can be very slim, especially for the multiple-room layout of typical
hospitality projects. Even if an existing building was able to be dismantled and portions
redistributed within the new project, the condition of the existing materials may not be of
acceptable quality for reuse. Choosing to implement these credits can also come at the
expense of credits found in the Sustainable Sites category that are more readily

achievable than these.

Credits MR3.1 and 3.2 involve the reuse of salvaged, refurbished, or reused materials
into the building project. While the cost associated with reused materials is generally
low, their availability is directly limited by the amount available locally at the time of
construction. Most often the opportunity to reach the 5% threshold is not readily
available and the cost to import materials from elsewhere can often exceed the cost of
employing materials that are brand new. MR6.0 and the use of rapidly renewable
materials, such as bamboo or corkboard, are not generally associated with cost issues, yet
the amount necessary to incorporate to meet the credit requirements can turn costly and
sourcing suitable materials can be difficult in some areas. Credits EAL1.9, 1.10 and 2.3
appear to rank low simply due to not fulfilling a credit’s complete range of threshold
possibilities. EA1.9 and 1.10 involve the highest levels of energy efficiency optimization
of 38.5% and 42.0%. It is not unusual that most projects would not pursue all ten levels
of this credit, depending on the nature of each project’s budget, schedule, or increasing
complexity. Credits EAL1.5-1.10 were ranked among the highest in terms of complexity
by Da Silva (2008). EA2.3 is similar in this sense as it is the highest level of energy
reduction in onsite renewable energy applications; credits EA2.0-2.3 were also found to
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rank among not only the most complex, but also the most expensive in the same study
(Da Silva, 2008). According to Morris & Matthiessen, EA credits in general are not
strongly pursued in buildings with higher energy efficiency needs as first costs are
increased significantly (2007). This is then especially true for hospitality projects due to

the substantial amount of energy required.

It is clear that if a credit can be gained with minimal impact to the budget or schedule, its
likelihood of employment significantly increases. This is where the points system can be
judged as controversial, as the same point weight is allotted for these credit types as is for
more expensive and complex credit types that offer more energy efficient and
environmentally sustainable results. The least popular credits implemented, however,
actually appear to be less about cost but relate more to the local applicability and
availability of resources, or are simply the tail end of credit thresholds that would not
often be pursued due to the extra extent of cost and complexity. However, no
circumstances involving either the most or least applied credits can be contended as
unique to hospitality projects. The costs and benefits of either set can be argued as
universally applicable to projects of all building types depending on the area and
resources available. However, certain situations do exist where credit implementation

can be found to more distinctively pertain to hospitality development.

5.3 Interpretation of Results

5.3.1 Credit Implementation in Hospitality versus Common Commercial Buildings

Of all most popular LEED credits identified among common commercial building
projects in the United States, the top nine found for comparison can also described as
“low-hanging fruit” - in other words, arguably the easiest or least expensive credits to
implement (Cryer et. al, 2006). These credits were also found to incur very little cost, are
required by code, or are already typical elements commonly included in building design.
Three of the most popular credits as identified in studies by Da Silva (2008) and Cryer et.
al (2006) among common commercial LEED building projects were also found among
the top nine most popular credits specifically pertaining to hospitality projects in this
study (see Appendix C). These three credits include SS4.2, WE1.1 and EA1.0. Credits

ID1.1 and ID1.2 were also shared among the most popular found in the results by Da
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Silva (2008) and credits IEQ 4.2 and MR2.1 shared among the most popular found by
Cryer et. al (2006). This leaves only two credits ranked as most popular left unique to

LEED applications in hospitality. These credits include:

e IEQG6.1 - Controllability of Systems: Lighting
e |EQ 7.1 - Thermal Comfort: Design

In contrast, the least popular LEED credits identified commonly involve a lack of project
applicability and availability of resources, not just for hospitality but for all other projects
as well. Five of the least popular credits as identified by both Da Silva (2008) and Cryer
et. al (2006) among regular LEED building projects were also then found within the
bottom nine least popular credits determined for the hospitality projects in this study.
These five credits include MR1.1, MR1.2, MR1.3, MR3.2 and EA2.3. Credits MR3.1
and MR6.0 were also further shared among the least popular found in the results by Cryer
et. al (2006), but not in results by Da Silva (2008). This also leaves only two credits
ranked as least popular left unique to LEED applications in hospitality. These credits

include:

e EAL.9 - Optimize Energy Performance, 38.5%
e EAIL.10 - Optimize Energy Performance, 42.0%

This results in an extremely limited margin of only four credits found to be unique to
hospitality between those found most and least popular. However, valid inference about
which sustainable innovations are most suited to hospitality may lie in these four credits
due to the fact they are not shared with those that ranked for common commercial

buildings.

It is in these differences that data could potentially indicate why certain credits in
hospitality projects are more or less popular than those found in common commercial
LEED projects. Though the answers to why certain credits have different popularity rates
between these types of projects do not likely lie exclusively among these four particular

credits, they do provide an informed view of which factors may influence the results.
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5.3.2 Credit Implementation Unique to Hospitality

The four credits found to be unique to hospitality development originate from only two
categories, Indoor Environmental Quality and Energy & Atmosphere. As indicated by
Credit Frequency Analysis earlier, the IEQ category is high-ranking in popular credit
frequency for both regular and hospitality development. The points in the category are
easily obtained, consist of little extra cost and are often already mandated by local design
and development regulations (Cryer et. al, 2006; Da Silva, 2008; Morris & Matthiessen,
2007).

The top two credits unique to hospitality design, IEQ 6.1 and IEQ7.1, are credits of good
choice for hospitality. Requirements for IEQ6.1 and the controllability of lighting
systems are already commonplace among hotel design, as lightswitches are provided for
guests for use at their leisure and can be controlled at all times. In some applications, a
new key-card technology allows a guest to plug the room key into a control box next to
the door in order for room lighting to receive power. When the the guest exits and the
key-card is removed, the current is cut and all room lighting is automatically shut off. In
other building projects, control of lighting in individual offices or other spaces by
individual building occupants is not always incorporated. It may be that whole building
floors, sections of those floors or even the entire building is controlled at the same time,
meaning all lights may need to be on despite requiring light in only one small space.

Requirements for IEQ7.1 and thermal comfort verification are also much more feasible in
terms of hospitality as the credit requires surveys to be distributed to occupants regarding
the level of thermal comfort during their stay. This is relatively simple for hotels to
include in customer satisfaction surveys often already found in customer care packages in
guestrooms and at concierge desks. In contrast, the requirement of survey distribution is
much less attractive to other building projects and the credit is much less popular (Morris
& Matthiessen, 2007). This could potentially be due to the fact that one company
oversees the operation of a hotel building, whereas multiple companies may occupy a
large commercial building, making survey distribution and collection a more difficult and

time-consuming task.
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The two low-ranking credits that are also unique to hospitality are the two last points
found in the EA category’s credit for Optimize Energy Performance (OEP). Though
OEP1.1 was found to rank among the second-most popular credits by implementation
percentages, it is evident in the results that as energy efficiency requirements intensify as
the credit goes on, application percentages decrease significantly. Credits 1.9 and 1.10
represent the highest threshold levels indicated for energy efficiency achievement, at
levels of 38.5% and 42.0% savings above basic ASHRAE building performance ratings.
The OEP credit involves amplifying energy efficiency through the enhancement of
building envelope and mechanical system design. Though the OEP credit is popular in
its basic form and relatively easy to implement, cost and complexity increase with higher
levels of efficiency design. This would be especially true for hospitality design as the
amount of energy consumed by these types of buildings is much greater than that of a
typical commercial building. Much of the spending in hospitality development is also
prioritized for items that observably enhance a guest’s experience. In projects that seek
only to be certified for publicity purposes rather than pursue higher levels of intrinsically-
motivated environmental design, interest would likely dwindle in terms of pursuing an
increasingly expensive credit that does not provide a “noticeable” improvement in guests’
experience of the building (Corbett & Muthulingam, 2007). In regular building projects,
it may be better justified for more advanced levels of this credit to be incorporated as
spending would likely be prioritized to enhance occupant productivity, with less
emphasis placed on “tangible” credits that guests can personally encounter that would be

prioritized for in hospitality.

5.4 Credits Avoided in Design for Hospitaliy

5.4.1 Design-Avoided Credits versus Credits Least Implemented

Not surprisingly, only one credit was found to be least popular in this study by its actual
implementation rate was found to match with the credits identified to be avoided by
designers indicated by the survey data (see Table 5.2). Only credit WE2.0 and its related
extension WEZ2.3 were found to coexist among both groups of the lowest points applied.
While hard data results do play an important role in determining actual rates of
implementation, the effects of external circumstances are arguably the true explanation

behind the actual extent of credit achievement in hospitality design. Intrinsic-based
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design decisions express true rational opinions made by designers and therefore allow a
step away from the effects of local mandates and other uncontrolled effects on credit
implementation rates. The fact that so few of the credits found as least popularly
implemented match with the credits found as least popularly selected is a sign that the
research offers insightful information. No credits found to be least popular by Da Silva
(2008) among regular building projects were found to match with credits least selected by
design; only one credit, MR7.0 and the incorporation of 50% certified wood, was found
to match with those identified by Cryer et. al (2006).

Table 5.1 Credits Most Avoided compared to Credits Least Implemented

Credits Most Avoided | Credits Least Implemented

WE3.1 MR3.1
IEQ2.0 MR1.2
EA2.1 MR3.2
WE2.0 MR6.0
IEQ5.0 MR1.3
SS7.1 EA1.10
MR7.0 MR1.1

EAL1.9

EA2.3

While credits with the lowest implementation rates are shown to originate simply from
MR and EA categories, credits with the lowest priority of selection from the hospitality
design perspectives span every category with the exception of Innovation and Design.
This is a good indication that no specific categories were found as particularly indisposed
to hospitality design. Seven specific credit types, however, were found to be avoided on

more than one occasion by more than one consultant.

Credit WE3.1 was found to be the credit designers most often avoid specifically for
development of hospitality projects. This credit point is based upon a 20% water use
reduction below standard limits. This is most often achieved through the specification of
low-flow and motion-sensing faucet fixtures and other bath options such as dual-flush
toilets and waterless urinals. This credit is very simple to implement as these types of

fixtures add little or no extra costs to bath finishings and is therefore accordingly highly
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popular among regular commercial building projects (Da Silva, 2008). However, it is not
surprising that such a credit would be highly avoided in design for hospitality. Guest
comfort was the single most dominant reason stated by responding survey consultants in
this case. The enormous level of water consumption experienced by hotels due to
hundreds of sinks, toilets and bath facilities, as well as restaurant and housekeeping
needs, makes the achievement of threshold requirements for some credits extremely
difficult to meet without compromising the comfort of guest occupants. Guests often
have the highest expectations when making use of bath facilities. Low-flow faucets in
sinks and showers do not provide enough water at adequate pressure levels for guests to
experience a full sense of cleanliness or comfort by the water. Motion sensors are also
not suited for personal washroom use, as a constant stream may be required for drinking
and housekeeping purposes. Dual-flush toilets can be incorporated, as high-end fixtures
are now available for this purpose, yet many guests may be unfamiliar with how they are
to be used and low-flow toilets can be seen as associated with plumbing issues. Not only
are the fixtures a challenge in order to implement this credit, but buildings with
exceptionally high potable water demands - such as hotels and hospitals - would often be
unable to attain this credit regardless of the amount of low-flow fixtures incorporated
(Morris & Matthiessen, 2007).

Credit IEQ2.0 is based upon increasing ventilation to a building, either through natural
ventilation measures such as operable windows or increased outdoor air intake through
mechanical building systems. The cost of incorporating either of these approaches is
low, yet the credit was identified by survey consultants as one of the most undesirable for
hospitality. While climate does play a role in the feasibility of implementing this credit,
it is often successfully implemented in among other types of building projects. However,
conditioning of extra air intake through mechanical systems can require significant extra
lifelong expense and the incorporation of operable windows can often be misused by
building occupants. In terms of design for hospitality, operable windows are not always
feasible, especially in high-rise hotel towers where the possibility of falling or jumping
could be a liability. Exterior temperature and weather conditions, as well as the entrance
of exterior pollutants, insects and other airborne externalities such as pollen all travel and

are therefore able to directly affect the air quality and comfort of all guests, not simply
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those accomodated in one particular room. Outdoor climate conditions and temperatures
can also put undue pressure on existing building systems when compensation is necessary
from having too many windows open in strenuous weather conditions. Complicated
floorplan layouts in unique hotel buildings are also not conducive to streaming
continuous airflows, making consistent temperature levels and guest comfort difficult to

maintain.

Credit EA2.1 involves the construction and integration of onsite renewable energy (ORE)
resources. This is perhaps the only credit mentioned in this study to involve substantial
cost impact. As discussed, EA credits are not strongly pursued as buildings with higher
energy efficiency needs significantly increase first costs (Morris & Matthiessen, 2007).
Credit EA2.1 in particular has also been identified as the most expensive and complex
credit to implement (Da Silva, 2008). Despite the potential for considerable long term
energy cost savings, significant initial financial outlay is required for this credit and
lengthy payback periods are typically deterrent for all types of projects. Though this
credit is usually achieved at the most basic cost through the implementation of solar PV
panels on roofs or exterior building envelopes, design concerns exist of negative visual
aesthetics on buildings meant for inviting and visually appealing design. Though dated
local ordinances also often prevent construction of renewable energy facilities onsite in
the first place, even when permitted, noise pollution from other applications of ORE such
as wind turbines and converters from low-impact hydro applications can be disturbing to
guests. The large energy demands of hospitality buildings required for substantial water
heating requirements, restaurant operation, mechanical systems and constant lighting and
temperature regulation are not often able to be met solely by renewable energy resources.
However, if incorporated properly, energy costs at least have the opportunity to be
reduced. This also assumes that project sites and local climate and geography are even
suitable to accommodate these types of infrastructure. Energy costs are often
inexpensive enough in some areas that added ORE is not worth the expenditure; in terms
of hospitality, applications of ORE are best suited to projects where energy needs are low
and connecting to grid-based power comes at considerable expense, such as in small

isolated resort accomodations (Morris & Matthiessen, 2007).
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Credit WE2.0 is based upon innovative applications of onsite wastewater technology,
both to reduce potable water consumption and decrease amounts of wastewater. The
credit is achieved either through the implementation of low-flow fixtures, the
incorporation of onsite equipment for greywater capture or recycling, or through the
development of onsite wastewater treatment systems, including “packaged biological
nutrient removal systems, constructed wetlands, [or] high-efficiency filtration systems”
(USGBC, 2005). Each response gathered from surveyed consultants echoed the same
rejection due to aesthetic concerns. Though low-flow fixtures are nominal in cost,
explanation for their avoidance due to guest comfort is previously well-described by
WE3.1. Greywater systems, ranging from bulky cisterns for rainwater capture to
bioswales for greywater recycling and groundwater recharge can create unpleasant odors
or visual obstructions, should they fit on the site in the first place. Though it is possible
to utilize rainwater captured from these in certain interior plumbing fixtures such as
toilets or fountains, these are generally not considered as aesthetically acceptable for the
specific level of interior water quality expected for hospitality design. Onsite wastewater
treatment is also well-avoided, as regardless of substantial expense and site space
requirements involved, the stigma associated with treating human waste and blackwater
onsite (regardless of high quarantine standards) was found more than enough to deter

guests from staying and designers from incorporating.

Credit IEQ5.0 involves the control of indoor chemical and pollutant sources in order to
minimize exposure of building occupants to hazardous airborne impurities. According to
the survey response, this credit was not avoided out of concern for guest comfort, but was
avoided for valid design purposes regardless. Though minimization of indoor airborne
pollutants would no doubt benefit the comfort level of guests, yet in the context of
hospitality, extensive mechanical systems are required to accommodate the ventilation
requirements of a large hotel building. Filters compliant with a Minimum Efficiency
Reporting Value (MERV) of 13 or greater were found to be too small to accommodate
the necessary mechanical systems and refitting to accommodate them would have

compromised credits achieved in other categories.

80



Credit SS7.1 is based upon decreasing heat-island effect from ground sources, such as
dark asphalt paving or undeveloped brownfield that can absorb and magnify heat levels
in microclimate areas. In order to gain the credit, high albedo materials such as light-
colored asphalt paving, covered parking areas, or open-grid vegetated paving are to be
incorporated. This credit was avoided in design for hospitality due to visual comfort
concerns for guests, as highly reflective surfaces on or between building wings may
create too much brightness and cause guests to squint. The aesthetics of open-grid
vegetated paving were also found to be unsuitable for the building’s purposes. Morris
and Matthiesen also note the expense of developing separate covered parking in the form
a parking garage to be more than what developers were willing to pay for simply to earn
this credit (2007).

Credit MR7.0 involves the incorporation of at least 50% FSC-certified sustainably-
managed wood products into a building. This includes any wood materials included for
structural building needs or employed as permanent fixtures, such as doors and
finishings. The cost of certified wood is dependent on project location and time of year it
is required; it was only avoided by design in this study due to expense, not out of concern

for guest comfort.

5.4.2 Design-Avoided Credits and Actual Rates of Implementation

Though these seven credits have been identified as most-often avoided from hospitality
design perspectives, the next matter is to inquire as to how these credits compare to actual
implement rates and whether or not design opinions are truly reflected in the number of
times these credits were actually gained. As shown in Table 5.3, the credit with the
greatest response from designers to be most-often avoided actually reflected a very high
implement rate. Credit WE3.1, 20% Water Use Reduction, was specifically avoided on
six separate occasions due specifically to guest comfort, yet claims a total implement rate
of 79%. Out of 28 projects, this would mean that every one of the remaining 22 projects
would have successfully implemented this credit. Either project designers that included
the credit were more concerned about receiving a simple and low-cost point, or the
reservations held by designers that avoided it due to guest comfort may not as reflective

of guest expectations as previously thought.
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SS7.1, Non-Roof Heat-Island Reduction, was only avoided once specifically due to guest
comfort and claims a 50% implement rate among all other projects. This is a good example
where actual architectural project design may have played a direct role in both the avoidance
and inclusion of this credit; should the project have been designed to accommodate
opportunities for more reflective surfaces, this credit could have been achieved in other areas

of the property that would not reflect directly into guests’ visual pathways.

The actual implement rates of the remaining five credits avoided by hospitality designers
are much more consistent with credits that would have been considered as less practical.
It is possible that this is reflective of credit choices that have been avoided out of
concerns similar to those given by survey consultants. These remaining credits were
implemented on average a total of only 24% of the time, or on average each employed in
about seven out of 28 projects. Credits IEQ5.0 and MR7.0 were not specifically avoided
due to guest comfort concerns, but were instead avoided out of cost concerns or
implementing a credit at the expense of others. The remaining credits, IEQ2.0, EA2.1
and WE2.0, were all avoided due to valid guest-comfort concerns that are well-verified

by their implement rates.

Table 5.2 Actual Implement Rates of Credits Most Avoided in Hospitality

Credits Avoided by Design Actual Implement Rates
WE3.1 79%
IEQ2.0 29%
EA2.1 25%
WE2.0 14%
IEQ5.0 25%
S$§7.1 50%
MR7.0 29%

It is clear from this analysis that credits least popularly implemented are often
unachievable due to external circumstances, where credits least popular with designers
are avoided for specific reasons. This proves that the survey portion of this study is a key
element in determining the extent of sustainable design currently employed among
existing hospitality projects. Even though not every credit avoided from a design

perspective was based upon concern for guest comfort, most were, even though actual
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rates of implementation do not necessarily reflect the degree of apparent aversion. It is
important for future guidelines developed for LEED that these particular credits are noted
and solutions developed to increase their rate of adoption. Intrinsic-based opinions and
design rationales clearly weigh significantly on the selection of LEED credits for
hospitality development; hard data gathered from LEED scoresheets does not provide

enough insight on this aspect of development on its own.

5.5 Summary
It is evident that many scenarios exist where LEED credits may experience reduced

implementation in hospitality design. According to LEED scoresheet data, credits found
to be most and least popularly implemented by hospitality projects were typically the
same as those found most and least popularly implemented among common commercial
building projects. However, two “most” and two “least” popular credits were found to be
unique to implementations in LEED design for hospitality. These credits were IEQ6.1
and IEQ7.1, along with EA 1.9 and EA1.10. The IEQ credits were determined as most
popular for hospitality applications because individual control of lighting and thermal
comfort are already two standard design innovations customarily incorporated into
hospitality projects. Implementing efficient new systems would be relatively simple in
new projects. The EA credits were determined as least popular for hospitality
applications as they encompass the highest achievement levels of energy efficiency. This
would not only be difficult under normal project circumstances, but as design for
hospitality requires more energy than common commercial development these credits
would be especially difficult and expensive to achieve. It is likely that developers would
prioritize spending for credits where innovations would be better noticed by guests.

While credits found to be specifically avoided by designers were indeed found to be most
often avoided due to guest comfort considerations, it was not the only reason. Credits
were also found to be avoided due to cost, local climate and geography, local building
codes and even the potential preclusion of other credits. However, credits avoided by
design were not found to coincide with credits least implemented. This signifies that
successful implementations of each of these credits have been experienced by other

projects elsewhere.
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6. Discussion
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6.1 Introduction

Analysis of the research results indicate that certain credits do experience potential
barriers in sustainable design for hospitality. While some LEED credits are averted based
on the same cost, complexity, or local design barriers as many common commercial
projects, a significant percentage are avoided based upon concern for guest comfort and
amenity access. It is among these credits where emphasis must be placed in order for
sustainable design in hospitality to realize its full potential. Though a variety of
innovations consistent with seven different credit types were found to be avoided, each of
these credits did receive small yet significant implementation rates among certain
projects in this study. The examination of these successful implementations will
optimistically provide information on how these “unfavorable” credits can be
incorporated without negatively affecting guest comfort. The more information that can
be presented on these thriving applications, the better prepared the hospitality industry
can be in planning future projects. By also offering immediate solutions to credits that
could be seen as detrimental, better chances will develop for their consideration and

implementation.

6.2 Existing Successful Implementations of LEED Credits Avoided in Hospitality

Though the USGBC does not currently offer LEED sustainable design guidelines
developed specifically for the hospitality industry, a case study summary of successful
credit applications under LEED-NC in existing hotel projects conducted by the USGBC
does exist (USGBC, 2009). In their research, 15 specific credits from all six categories
are summarized in their successful implementations. Intriguingly, four of these 15 credits
summarized in their successes were identified in this present study as those most avoided
by designers. These four credits include SS7.1, WE2.0, WE3.1, EA2.0. Though no
previous research by the USGBC on credit popularity among hospitality projects exists
for public use, it almost appears as though the organization is aware that these particular
credits may present an issue for hospitality designers and have consciously included case
studies of their successful applications in order to ensure good examples of their
implementations do exist. Though every project’s design involves its own limitations,

the fact that these credits exist effectively among other applications in hospitality
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supports the notion that perhaps concerns for guest comfort in environmental design are

less significant than previously thought.

In terms of SS7.1, non-roof heat island reduction, it was found in this study that concerns
over light-colored reflective surfaces would cause guests to squint. The case study
offered by the USGBC for this credit identifies an existing hotel’s application of light-
colored open-grid block pavers rather than a fluid blanket of dark paved asphalt. This
effectively reflects, rather than absorbs, heat radiated onto the hotel’s surrounding flat
surfaces. Yet, grass planted into the open midsections of each paver significantly reduces
the glare from the overall surface area while also increasing surface cooling even further
due to biotranspiration. Though the pavers cost significantly more - almost twice that of
regular asphalt paving - the savings experienced by the hotel through lighter building
cooling loads will soon pay for the difference in cost. The visibility of the open-grid
paving has also been noted by staff and guests to be a tangible green strategy that allows
an easy connection to the hotel’s sustainable LEED image. Should the concerns
expressed by the designer in this study have considered open-grid paving with grass or
moss planting in between, the issue of reflected brightness would have been easily

addressed.

Credit EA2.0 and the incorporation of onsite renewable energy resources was found, as
discussed, by not only this study to be regarded as one of the most expensive and
complex innovations offered among options for LEED credits. As mentioned, hotels
often only seek LEED certification out of market-share motivation rather than
intrinsically-based environmental enthusiasm. This makes implementation of expensive
credits that often encompass stigma of less reliability than typical energy sources difficult
to encourage. However, with proper planning, hospitality projects have not only
implemented this credit with relative simplicity according to case studies offered by the
USGBC, but the initial expense associated with onsite resources has been well
documented in immediate building energy savings. Rooftop photovoltaic panels are the
best example of successfully gaining this credit; by implementing the use of about 100
panels, several projects have been able to experience significant cost savings especially in

energy use for water heating. Cost savings are also found in government tax incentives
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and in some cases even in the sale of excess renewable energy credits. Ground-coupled
heat pumps have also seen great success for hospitality projects in geographic areas
where they are applicable. Payback periods of approximately 5 years are expected in all
cases, with nothing but savings to be experienced in years after that. PV panels, when
visible, also offer another visual affirmation to guests of a project’s environmental

priorities and according to hotel staff has rarely caused issues of aesthtetic discontent.

Credits WE2.0 and 3.1 for fixture upgrades and overall water use reduction were the two
points found in this study to experience the highest combined adversity out of any of the
designer-avoided innovations. Inadequate water pressure was cited as the main concern
from nine of the 15 designers polled with regard to the sufficient provision of comfort
levels expected by guests in their bath facilities. This type of comfort is even recognized
as a prime concern by the USGBC (2009). However, reports in the USGBC case studies
indicate that not only do hotel staff members believe that the high-efficiency fixtures
often perform better than industry standard, but rarely have guests raised concerns that
their shower experience had not met their expectations. In fact, many are often surprised
when told that their bath fixtures have actually been providing them with less water.
Low-flow toilets can also actually be less noisy and disturbing to guests due to shorter,
lower-volume flushes. The fact that all of the remaining projects in this study had no
problems or concerns with the implementation of these fixtures provides further
credibility in outweighing the nine projects that specifically chose to avoid the

implementation of water use reduction techniques.

6.3 Potential for the Successful Implementation of Remaining Credits Avoided in Hospitality

Of the remaining three credits identified as design-avoided, though case studies were not
provided as direct evidence of their existing success, potential does exist for applications
of IEQ2.0, IEQ5.0 and MR7.0 in sustainable hospitality design. 1EQ5.0, indoor chemical
and pollutant source control and MR7.0, the use of certified wood were both opted out of

due to project-based rather than guest-comfort-based rationales.

The main issue surrounding IEQ5.0 is the incorporation of MERV-13 filters in

mechanical ventilation systems, which is easily addressed in projects where systems have
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been properly designed and integrated to accommodate them. In this study, the credit
was avoided because mechanical systems had already been specified and implemented
before the realization occurred that MERV-13 filters would not be able to fit. Early
planning and understanding of the credit and its requirements for mechanical systems to
incorporate this level of filtration is therefore the most important aspect of realizing
success for this point. The LEED-NC Version 2.2 project guideline handbook mentions
other less-intensive aspects of the credit’s requirements before discussing the requirement
for the filters; it could have been easily overlooked in the planning process and not
realized until it was too late. Better emphasis should be put upon the fact that mechanical
systems that accommodate filters rated MERV-13 or higher must be specified first in

order to ensure IEQ5.0 can be gained.

The issue surrounding MR7.0 and the use of certified wood was the fact that the only
materials available locally and within budget were certified wood doors. The designers
avoided the credit because no certified wood was available locally to employ in structural
or finishing capacities and the cost of the available doors was prohibitive. In areas where
certified wood is more readily available and better stocked throughout the year this credit
should have little barriers to implementation provided funds are initially reserved within
the budget. Building design could also ensure building materials specify certified wood
in the built components of the project; certified wood floorboards and wall paneling have
been successfully implemented in a few existing hotel projects. Researching the nearest
supplier and familiarizing with seasonal availability can help project designers plan ahead
to make special orders, purchase certified wood products in advance, or arrange for more
economical shipping methods to ensure the products meet timing and budget
requirements. Local vendors should all be consulted first, however, as even if the
likelihood that they stock certified wood products is low, should they recognize that

increasing demand exists it is possible vendors will stock them in future.

IEQZ2.0 and the inclusion of natural ventilation systems does raise questions of guest
comfort concerns, however. Natural ventilation can also pose a challenge due to local
climate and average humidity levels, as these externalities may preclude the ability to

successfully incorporate outside air without the risk of mold and mildew accumulation.

88



Swimming pool and restaurant areas also have very different requirements than the rest
of the building. However, lobbies and other common areas of hotels often successfully
incorporate natural ventilation and dual systems for natural and mechanical ventilation to
ensure consistent comfort in hotel guest rooms have also been positively achieved. When
heating is required, “energy recovery” technology can be used to temper the incoming
outdoor air by warm air being exhausted to the outside. Eight out of 28 projects found in
this study were able to successfully involve natural ventilation into their designs;
however, each project that did received a certification level of Gold or Platinum. It is
possible the complexity of the credit may deter projects seeking lower levels of
certification, yet the credit itself is truly able to experience well-adapted applications in
hospitality design. In fact, in the United Kingdom, where the humid and cold marine
climate would seemingly preclude any notions of incorporating natural ventilation,
Village Hotels and IBIS Hotels have successfully incorporated Passivent acoustic wall
ventilators in every hotel room for individualized intake of fresh outdoor air (Passivent
Natural Ventilation & Daylighting Solutions, 2011). A discreet box on the wall is
operated by a simple pullcord to adjust draft-free exterior air intake and the acoustic
insulation of the apparatus mutes any associated noise with changing rates of air flow.
The boxes are designed specifically for hotel use and have eliminated the need for

mechanical ventilation systems altogether.

6.4 Summary
According to the analysis, it is clear that a fair amount of emphasis is truly placed upon

design concerns for the comfort of guests in hospitality development. In an industry
dependent on comfortable and memorable guest experiences, these concerns are well-
justified in their origin. These considerations evidently intensify in terms of developing
hospitality with sustainable design. However, the analysis illustrates that perhaps the
amount of weight placed upon these concerns may not necessarily be as vital as
previously thought. As discussed, the seven credits most often avoided by designers are
not reflected in the credits that are actually least often implemented. This indicates that
enough applications of each credit presumed to negatively affect guest comfort exist to
show that each one has been successfully applied among numerous other projects. Four
of these specifically avoided credits are further addressed as exemplary models of credit
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implementation by case study research conducted by the USGBC (2009). The potential
for the remaining three credits was also readily addressed by existing independent
literature. Local mandates, climate and other external factors aside, it is clear that in
order for sustainability to succeed in hospitality development the education of all
stakeholders involved is paramount. It is clear that opportunities are being missed when
concerns for comfort become unnecessarily prohibitive. A complete spectrum of each
LEED credit’s possibilities must be considered in order to realize full sustainable

potential in an industry where guest comfort is considered top priority.
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/. Conclusion &
Recommendations
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7.1 Review of Research Objectives

This research has revealed the value of sustainable design in the built environment of
hospitality. Selecting this subject for study was found to be well-justified, as the existing
need for improved research on this topic is significant. Hospitality design is not only one
of the most energy-intensive forms of development, it is also one with some of the least
available informative support for sustainable design. To reiterate the original objectives,

the intent of this research was:

1) To review current literature and statistics on the benefits of sustainable building
design and identify the need for further involvement in design for hospitality.

2) To determine trends in LEED credit point adoption among existing certified
hospitality projects and trends in developer rationale behind their adoption.

3) To identify barriers and opportunities toward the increased incorporation of

sustainable design in hospitality development.

In order to achieve these research objectives, the composition of this dissertation focused
upon three approaches to research, including a review of existing literature, hard data
collection and survey distribution. The literature review first discussed the background
of sustainable building design, the existing status of sustainability in hospitality projects
and the potential to improve this status through increased incorporation of LEED
guidelines. Scoresheets were then collected on existing LEED-accredited hospitality
projects for factual data on credit adoption trends. Surveys were also distributed to the
design consultants of these projects for information on the rationales behind LEED credit
selection in hospitality. Results were compiled and analyzed for trends and differences
against information on credit popularity in common commercial building projects.
Barriers and opportunities unique to sustainable design in hospitality were identified and
recommendations made as to how future hospitality projects can better incorporate LEED

design.
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7.2 Summary of Research Findings

7.2.1 Literature Review

All pre-existing research indicates the demand for sustainable building design has
increased significantly in the last decade. More evidence continues to become available
on the environmental, financial and human benefits experienced by buildings designed
for superior energy performance and conscious environmental innovations. The most
commonly expressed benefits of sustainable buildings include better building quality,
decreased operating costs, increased rental income and tenancy, increased worker
productivity, increased positive publicity, marketable recognition of third-party
verification and a multitude of additional benefits (Cryer et. al, 2006; Johnston & Breech,
2010; USGBC, 2011a). However, a misguided perception of excessive first costs
associated with implementing efficient innovations is the most significant obstacle for
universal acceptance of sustainable design. For those projects that have chosen to
incorporate sustainability, the USGBC’s LEED program is the most widely accepted
third-party verification system. No existing versions of LEED currently address the
unique building circumstances of hospitality. However, LEED for New Construction
guidelines have been incorporated into hotel projects and have achieved success with

proper planning, time and design considerations.

Development for hospitality is especially resistant to sustainability. Design
considerations must take into account the comfort expectations of guests, the investment
returns of the stakeholder and the unique design and energy needs required to support the
various functions of accommodation properties. Developers are often hesitant to
undertake energy reduction initiatives that may compromise guest comfort and
potentially affect profit margins. However, it is clear that stakeholders typically
underestimate the public acceptance of sustainable design in their projects. Hotels that
are built green have been found to provide better overall experiences for guests through
improved indoor environmental quality and showing concern for ecological
responsibility. Almost three-quarters of guests further indicate they value sustainable
initiatives in hospitality properties and almost half would be willing to pay more to stay
in those that do. Sustainable identity among hotel properties is therefore more likely to

increase market value than reduce guest appeal due to lack of common added luxuries.
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7.2.2 LEED Scoresheet Data and Survey Results

For the data analysis, a total of 28 LEED scoresheets out of 38 qualified hospitality
project candidates were received. Credit number, type and certification level were all
analyzed to develop a better understanding of credit selection and associated level of
sustainability in hospitality projects designed under LEED guidelines. According to
percent-average calculations, the most popular credits implemented were IEQ4.2, EAL.1,
MR2.1, ID1.1, IEQ6.1, IEQ7.1, ID2.0, SS4.2 and WE1.1. At least one credit from each
category was found among the top nine credit types. The least popular credits
implemented were MR3.1, MR1.2, MR3.2, MR6.0, MR1.3, EA1.10, MR1.1, EA1.9 and
EA2.3. Only two categories were found among the bottom nine credit types. These
categories were Materials and Resources and Energy and Atmosphere. The most popular
category was found to be Innovation in Design with a 78% total average credit implement
rate. The least popular category was found to be Materials & Resources with a 35% total

average credit implement rate.

Many reasons could potentially explain why LEED credits could experience reduced
implementation in hospitality design. The nine credits found most popular amongst
hospitality projects were all commonly found to be the simplest and least expensive
options to implement, or were items mandated to be included in development by local
governing ordinances. The nine credits found to be least popular among hospitality

projects were all found to be less about cost and more about local applicability.

According to LEED scoresheet data, credits found to be most and least popularly
implemented by hospitality projects were typically the same as those found most and
least popularly implemented among common commercial building projects. However,
two “most” and two “least” popular credits were found to be unique to implementations
in LEED design for hospitality. These credits were IEQ6.1 and IEQ7.1, along with EA
1.9 and EAL1.10. The IEQ credits were determined as most popular in hospitality because
individual controls of lighting and thermal comfort are two standard innovations already
individually incorporated into hospitality projects. Implementing different systems
would therefore be relatively simple. The EA credits were determined as least popular
for hospitality applications as they involve achieving the highest levels of energy
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efficiency. As design for hospitality requires more energy than common commercial

development these credits would be especially difficult and expensive to achieve.

Of the 28 project contacts that provided LEED scoresheets for analysis, 15 chose to
respond to the survey question sent back regarding designer rationale in credit selection
for hospitality. A total of eighteen items were mentioned to be avoided and seven
different credit types were found to correspond. The Water Efficiency category,
particularly credit WE3.1, was found to be the least popular credit category pursued by
hospitality designers with low-flow items found to experience the greatest aversion.
Credit WE2.0 was found to be the least popular credit in this study among both common

scoresheet implementation rates as well as specifically design-avoided innovations.

7.2.3 Barriers and Opportunities

The combined analysis of the historical information and research data identified a number
of existing barriers to general sustainable building design. Lack of institutional-quality
information and pre-existing research, perception of excessive first costs, lack of
consultant education and lack of experienced contractors were found to present the most
significant obstacles. Other examples include competing guideline options for green
building design, differing stakeholder values, local climate and geography, local building
codes, LEED credits that preclude each other and general negative attitudes toward
potential extra effort also present difficulties to the success of sustainable building

design.

In terms of hospitality, sustainable design experiences even further barriers. Not only are
the general design considerations for hospitality more extensive, but in order to
accommodate efficient water and energy systems for guest rooms, restaurants and
common lobby areas presents increased design complexity. Developers have therefore
been known to seek the simplest, least expensive LEED credits simply to display the
certificate rather than implement the most sustainable innovations within their means.
Maintaining specified design of branded hotel chains is also difficult to alter when guests
expect a certain level of comfort from a particular brand. In terms of LEED design,
certain credits are avoided in hospitality projects specifically due to concern for guest
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comfort. While some LEED credits are averted based on the same cost, complexity, or
local design barriers as many common commercial projects, a significant number are

averted directly due to potentially compromised guest comfort and amenity access.

The results inferred from the scoresheets and surveys often indicate that credits least
popularly implemented are often unachievable due to external circumstances, where
credits least popular with designers are avoided for specific reasons. However, the fact
that credits most often avoided do not correspond to those least actively implemented
indicates that successful applications of design-avoided credits do exist among other
projects in hospitality. Four design-avoided credits were even included as good examples
of credit implementation specifically in hospitality projects in research conducted by the
USGBC (2009). Remaining design-avoided credits were found to have experienced
successful applications in other hotel projects through further independent research.
External circumstances aside, the fact that avoided credits have been successfully
implemented in other hospitality projects and have even been made examples of by the
USGBC for hospitality design suggests that significant opportunity exists for these
unfavored credits. Recommendations were subsequently addressed in the discussion

section in terms of how these particular credits can be successfully incorporated.

7.3 Implications of Research Findings

Perspectives from the construction industry, hospitality development stakeholders and
guests of hotel properties have each been analyzed and barriers and opportunities to
sustainable design for hospitality identified in this dissertation. Today’s tourism and
construction industries are both under increasing pressure to adopt sustainable design and
operations from hotel guests, employees, stakeholders, environmental groups and the
general public. Sustainable building practices have been found to create better buildings
all around, especially when designed according to LEED specifications. Operating costs
are lower, occupant productivity and overall health are increased and construction costs
to build are much lower than perceived. Through these findings, this study has identified
some of the most significant areas of hospitality design that require further attention for

improved incorporation of sustainability.
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The emphasis placed upon optimizing guest comfort has been identified as the largest
barrier to the process of adopting sustainable innovations in hospitality. Yet this study
reveals that this emphasis is not necessarily justified, as increasingly sustainable lifestyles
valued by guests sees growing demand for less energy-intensive options. The
understanding of how LEED guidelines have succeeded in hospitality will aid future
project teams to specify a broader spectrum of credit options for project designs that
benefit from lower construction and operating costs, construction schedules with fewer
delays and more straightforward implementation of sustainable innovations. Designers
will therefore be able to make better-informed decisions in selecting which LEED credits

to employ.

Though LEED scoresheet analysis was able to provide solid numerical evidence of how
often each credit was actually employed, it is clear that the information gathered from
consultant surveys provided much better insight into which innovations in sustainability
may be deterred from in design for hospitality. Quantitative data is useful, yet it can be
difficult to rely on in an industry where so many intrinsic human opinions contribute to
each project’s design (Ko, 2005). In the past, project certification levels have also been
found to be directly related to the intrinsic environmental values of project designers and
stakeholders (Lavy & Fernandez-Solis, 2009). This supports the conclusion that the
survey results of this research were the most essential element in determining how
sustainable design is currently approached among existing LEED hospitality projects, as
the credits avoided by designers were hardly reflected in the credits that are actually least
often implemented. Information from project designers is therefore determined to be
more valuable than inference from data numbers to properly identify opportunities for

sustainable design among hospitality projects in future.

A complete commitment to sustainable design and full understanding of the applicability
of each credit is thus found to be the best approach for success in LEED design for
hospitality. Undereducated designers and stakeholders that perceive green building
simply as an “added cost” will be most likely to experience it in that respect. Yet it is
clear that a market for sustainable design does exist for hospitality projects and improved
support is required to assist the industry to become better involved. The substantial lack
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of pre-existing information, academic studies and programs specific to sustainable design
for hospitality require substantial further input and improvement. No matter how it is
ultimately achieved, adopting sustainable design has the potential to increase the financial
bottom line, competitiveness and brand image of hotel projects around the world.

7.4 Reliability and Limitations of Research Findings

The scope of this project is based solely upon hospitality projects constructed under the
sustainable building guideline LEED for New Construction (NC). Though more hotels
designed or renovated according to other versions of LEED guidelines do exist, not all
credits and categories are directly comparable from one version to the next. The study
base was also limited to hospitality projects found solely in the United States, as other
countries typically adapt LEED guidelines to accommodate their own climates and
standards. Selected participants were limited to typical stand-alone commercial hotel
buildings, excluding other forms of accommodation properties such as bed-and-
breakfasts, dormitories, ranching outfits and timeshare condominiums where primary

building designs often differ.

This research is also based upon a fairly small sample size due to the very limited number
of LEED-accredited hotel properties in currently in existence. At the time this research
was conducted only 38 projects were found to be publicly available for contact. Of these
38, only 28 scoresheets were provided for further analysis and only 15 survey responses
were received from consultants. Since the initial information-gathering stage of this
research, an increasing number of hotel projects have been listed as certified on the
USGBC website project database. Database information is limited in itself as projects are
able to opt out of publicly accessible records. Indeed, once the information gathering
stage was complete, more LEED-certified hotels were stumbled upon that were not
disclosed by the USGBC and were consequently not included in the study sample. LEED
scoresheets that were collected from study participants were also occasionally “working”
editions, meaning certain scoresheets were not necessarily an official record of the credits
that were achieved toward final certification. Despite these limitations, the modest but
influential sample of hotels allows for important insight into current trends and future

opportunities for sustainable design in hospitality.
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The lack of previously existing research on measuring sustainability in hospitality design
was the most significant limitation to the information presented in this dissertation. This
nature of this research is therefore purely exploratory and intends only to provide
informative, not definitive, findings and inferences. Due to the individuality and
distinctive nature of every building project, there is no universal answer to determine
which LEED credits are best for each project to pursue. Variations in climate,
geography, target client market, stakeholder values, availability of materials, knowledge
level and experience of project consultants all contribute to each project’s inimitability.
Although the sample was geographically diverse and provides a broad demonstration of
the current status of LEED design among hospitality projects, no assertion is made
toward its overall representativeness. The findings and recommendations in this study
therefore provide a valuable contribution to further research in sustainable design for

hospitality, but do not claim to offer comprehensive results.

7.5 Recommendations for Future Research

Academics agree that further research is required for sustainable design among all types
of the built environment. This project has provided insight into the field of sustainable
design for hospitality, revealing important considerations for future design approaches
that focus less on guest expectations and more on ways to achieve credits that pose the
greatest perceived risk toward them. However, this research was subject to a variety of
limitations. Future studies in this field have the potential to focus on a number of

approaches to advance the adoption of sustainable design in hospitality.

First of all, in order to gather more comprehensive results, trends in credit point adoption
among all LEED rating systems (not simply NC) could be analyzed separately under
similar methods. Credit implementation rates could then be compared between
guidelines to observe which existing program and related credits have experienced the
highest participation rates among hospitality projects. A focus on the applications of
LEED Volume for new hospitality projects could be specifically developed in order to
analyze the success of hotel brands designed according to identical sustainable
specifications. Potential methods as to how guidelines could be adjusted for LEED
hospitality projects set in both urban and rural environments could also be explored, as
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depending on project location certain credits often end up inapplicable. Such research
could then be advanced to account for geographic and climatic variations anywhere from
winter ski developments to beachfront resorts. This could be even further expanded to
analyze credit adoption among LEED-accredited hotels in other countries that could be
cross-compared for variations in sustainable design values found in LEED hospitality

projects around the world.

Once the recently developed LEED recommendations for hospitality are released for
public access, future studies could focus on which areas of sustainable design have been
emphasized and compare them to the information found in this dissertation. This could
assist to verify results or infer additional conclusions as to which recommendations
would be most relevant to pursue should the USGBC ever choose to release a LEED
guideline version specific to hospitality. However, in order for any future researchers to
compile the most advantageous study sample, the USGBC project database must be
better organized for industry-specific building types. It should also provide at least the
name of every accredited project, even if contact information is opted to be withheld.

The wider the available project sample, the more accurate future research results will be.

Another very important aspect of future research would be to determine how government
incentives could be implemented specifically for hotel and resort projects and identify
methods of how best to market them to hospitality developers. Government incentives
are currently the largest stimulus to encourage sustainable building, yet are rarely
marketed to the construction industry at all (Cryer et. al, 2006). Overall increased
marketing, especially to niche forms of development such as hospitality would be
particularly important to encourage sustainable design, as even if hospitality stakeholders
were aware of stimulus existence they may not assume that these incentives apply to

hospitality-type projects.

Understanding how projects employ LEED credits in the past will assist future research
in improving their application in sustainable building projects of the future. Therefore it
may be argued the best approach to future LEED applications in hospitality is to ask

“how can a credit point be included”, not “how much will it cost” or “how will it
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negatively affect guests”. Specifying LEED design from project inception, hiring a
LEED Accredited Professional or working with LEED-experienced project teams will
provide the best foundation for streamlined success and ensure design for quality guest
experience is still maintained at every opportunity. The documented stakeholder and
occupant benefits are excellent and the industry forecast calls for rapid future growth in
sustainable building design. Research must now focus on the matter of identifying the

best method to persuade all developers to embrace it.

7.6 Closing Remarks

Designing buildings for hospitality originates from a perspective of occupant priority that
differs widely from typical approaches in the design of common commercial buildings.
This is true for buildings in the contexts of both sustainable and common building design.
Measurements of LEED credit implementation rates in this study have shown that there
are definite aspects of sustainable design that are perceived as unattractive to hospitality
developers. This research has identified some of these trends and the discussion has
recommended solutions for stakeholders to draw new conclusions toward implementing
sustainable innovations commonly avoided in hospitality. Though guest comfort will
always maintain major priority in hospitality design, excessive concern for high guest
expectations may not be so critical. The final endeavor of this analysis is to encourage
consultants to consider a complete spectrum of sustainable possibilities rather than

automatically dismiss certain options due to common concerns such as these.

The variable and fluctuating nature of the hospitality industry has not yet been directly
addressed by any of the existing LEED programs, arguably a significant reason
hospitality developers have been less likely to seek certification up until this point. Yet
because of the recent USGBC committee efforts, hospitality developers will soon have
proper LEED-based resources to assist them in design decision-making. As more
projects are completed and achieve LEED certification, more information will
increasingly become available on best practices for sustainable hospitality design. In the
meantime, this dissertation offers the only existing academic research on measuring

LEED applications in design for hospitality.
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In the end, if the hospitality industry is to continue to succeed it must begin to accept
sustainable design as a necessary adaptation, not an added feature. Yet at the same time,
it must not solely be incorporated due to anticipated growth in guest demand. Hospitality
developers must embrace sustainable design for its pervasive effects that benefit all
aspects of construction and operations: good financial returns for stakeholders, improved
indoor quality for guests and employees and the fundamental effort to preserve our

natural environment.
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APPENDIX B

LEED-NC v2.2 Checklist

LEED-NC

LEED-NC Version 2.2 Registered Project Checklist

Sustainable Sites 14 Points Materials & Resources 13 Points
CREDIT CREDIT
Prereq1 Construction Activity Pollution Prevention Required Prereql Storage & Collection of Recyclables Required
1 Site Selection 1 11 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1
2 Development Density & Community Connectivity 1 12 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1
3 Brownfield Redevelopment 1 13 Building Reuse, Maintain 50% of Interior Non-Structural Elements 1
4.1 Alternative Transportation, Public Transportation Access 1 21 Construction Waste Management, Divert 50% from Disposal 1
4.2 Alternative Transportation, Bicycle Storage & Changing Rooms 1 22 Construction Waste Management, Divert 75% from Disposal 1
4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 1 3.1 Materials Reuse, 5% 1
4.4 Alternative Transportation, Parking Capacity 1 3.2 Materials Reuse,10% 1
5.1 Site Development, Protect or Restore Habitat 1 4.1 Recycled Content, 10% (post-consumer + %2 pre-consumer) 1
52 Site Development, Maximize Open Space 1 4.2 Recycled Content, 20% (post-consumer + %2 pre-consumer) 1
6.1 Stormwater Design, Quantity Control 1 5.1 Regional Materials, 10% Extracted, Processed & Manufactured Regionally 1
62  Stormwater Design, Quality Control 1 52  Regional Materials, 20% Extracted, Processed & Manufactured Regionally 1
71 Heat Island Effect, Non-Roof 1 6 Rapidly Renewable Materials 1
72 Heat Island Effect, Roof 1 7 Certified Wood 1
8 Light Pollution Reduction H Indoor Env 15 Points
CREDIT
g Minimum 1AQ Performance Required
CREDIT Prereq 2 Environmental Tobacco Smoke (ETS) Control Required
11 Water Efficient Landscaping, Reduce by 50% 1 1 Outdoor Air Delivery Monitoring 1
12 Water Efficient Landscaping, No Potable Use or No Irrigation 1 2 Increased Ventilation 1
2 Innovative Wastewater Technologies 1 3.1 Construction IAQ Management Plan, During Construction 1
31 Water Use Reduction, 20% Reduction 1 3.2 Construction IAQ Management Plan, Before Occupancy 1
3.2 Water Use Reduction, 30% Reduction 1 4.1 Low-Emitting Materials, Adhesives & Sealants 1
4.2 Low-Emitting Materials, Paints & Coatings 1
43 Low-Emitting Materials, Carpet Systems 1
CREDIT 4.4 Low-Emitting Materials, Composite Wood & Agrifiber Products 1
Prereq1 Fundamental Commissioning of the Building Energy Systems Required 5 Indoor Chemical & Pollutant Source Control 1
Prereq2  Minimum Energy Performance Required 6.1  Controllability of Systems, Lighting 1
Prereq3 Fundamental Refrigerant Management Required 62  Controllability of Systems, Thermal Comfort 1
1 Optimize Energy Performance 1t010 71 Thermal Comfort, Design 1
2 On-Site Renewable Energy 103 7.2 Thermal Comfort, Verification 1
3 Enhanced Commissioning 1 8.1 Daylight & Views, Daylight 75% of Spaces 1
4 Enhanced Refrigerant Management 1 82 Daylight & Views, Views for 90% of Spaces 1
5 Measurement & Verification 1
CREDIT
11 Innovation in Design: Provide Specific Title 1
12 Innovation in Design: Provide Specific Title 1
13 Innovation in Design: Provide Specific Title 1
14 Innovation in Design: Provide Specific Title 1
2 LEED® Accredited Professional 1

Certified 26-32 points ~ Silver 33-38 points Gold 39-51 points Platinum 52-69 points
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Credit Implementation Rates of Common Commercial Building Projects

T e

Top LEED Point-Getters

[N._Element

"1 Locallegional Matenals, 20% Manufactured Locally .
2 Low-Emitting Matenals, Carpet IEQ43 218
3 Optmize Energy Performance, 20% New, 10% Existing ESA 1Y 208
4  Altemative Transportation, Bicycle Storage & Changing Rooms SS42 201
5 Water Efficient Landscaping, Reduce by 50% WE 1.1 200
6 Recycled Content, Specify 25% MER 4.1 199
7 Site Sedection SS10 198
8 Low-Emitting Matenals, Adhesives & Sealams IEQ4.1 192
9 Low-Emitting Matenals, Paints IEQ42 "
10 Construction Waste Management, Divert 50% MER 2.1 185

APPENDIX C

Bottom LEED Point-Getters

2 Resource Reuse, Specfy 10% 1"
3 Building Reuse, Maintain 100% of Existing Shell MER 12 13 55%
4 Rapidly Renewable Materials MER 6.0 16 6.8%
5 Renewable Energy, 20% E&A23 20 85%
6 Renewable Energy, 10% E&A22 2 9.4%
7 Optimize Energy Performance, 60% New, 50% Existing E&A1S 24 10.2%
8 Resource Reuse, Specify 5% M&R 3.1 25 10.6%
9 Buiding Reuse, Maintain 75% of Existing Shell MER 1.1 28 11.9%
10 Brownfiedd Redevelopment SS 3.0 31 13.2%
Source: Cryer et. al, (2006). p.38.
Table 7.1: Credit Use Summary
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& “ 2 52%
Source: Da Silva, (2008). p.145.
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SCORESHEET APPENDIX

THE ALLISON INN AND SPA
Newberg, Oregon

SUSTAINABLE DESIGN CASE STUDY

SUSTAINABLE DESIGN CASE STUDY
The Allison Inn & Spa
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ALOFT HOTEL BALLANTYNE
Charlotte, North Carolina

SCORESHEET APPENDIX
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CAVALLO POINT LODGE
Sausalito, California

SCORESHEET APPENDIX

LEED

Cavallo Point - The Lodge at the Golden Gate

‘Submitting for LEED-NC v2.2 GOLD
{Undsr Final Revisw by USGBC)
45 Total Points: Attsmpisd

REQ S5pO1
55001

———xhaxxxx:ﬂx——_uﬁﬁﬁ a2 ] e

i

SUSTAINABLE SITES
Erosion & Sedimentation Contol (Requined)
Site Selection

Development Density
Brownfele

Ragaveigoment
Altemaive Transpartation: Public Transporiaiion Access

Allematve Transportation: Byl Siorge & Changing Rooms
Altermafve Transportation: ARernative Fuel Vehicles

Allematve Transportation: Parking Capaciy

Site Development: Proect or Restore Open Space

Site Development: Develapment Foorint

Stormuater Decign: Rate and Quantily Reduction

Stormwater Design: Treatment

Heat lsland Effact: Non-Roal

Heat [sland Efact: Roof

Lignt Pollution Reguction

WATER EFFICIENCY

Viates EMcient Landscaping: Reduce oy S0%

Water Efficlent Landscaping: No Potable Water Use OR No Imlgation
Innovatlve Wastewater Technologles

Wiater Use ReducTion: 20% Reducion

Water Use Reducion: 30% Reducion

ENERGY & ATMOSPHERE

Fundamental Bullding Systems Commissioning (Required)

Manmum Energy Perfommancs [Required)

CFC Reduction In HWACER Eguipmant {Raquired)

EAZI1.0M Dptimize Enesgy Perommance: == 10.5% naw3 5% exlsting
EACD1.02 Opfimize Energy Performance: == 14% new'T% existing
EAZI1.03 Dptimize Enesgy Perommance: == 17.5% nawl 5% existing
EACD1.04 Opiimize Enesgy Performance: == 21% new!14% existing
EAZI1.0S Optimize Eneqgy Peromance: == 24.5% nawri7 5% existing
EACD1.06 Cplimize Enesgy Perlormance: == 28% newi21% xisting
EACI1.07 Dptimiza Energy Perommance: == 31 5% nawd 5% axisting
EACD1.0E Oplimize Enesgy Performance: == 35% newl28% exising
EAcD1.08 Oplimize Energy Performance: »= 33.5% new'31.5% exisiing
EACD1.10 Opiimize Enesgy Perfonmance: == 42% newi35% exising
On-Giie Renewable Energy

Enhancad Commissianing

Enhanced Refnigerant Management

Maasurement and Verfication

Green Powes

MATERIALS & RESOURCES
REQ MRpO! Siorage & Collection of Recyciables (Required)

MReD1.1  Buliding Reuse: Malntain 75% Existing Walls, Floors and Roof
MReD12  Bullding Reuse: Malntain 95% Existing Walls: Roafs and Floors
MReD1.3  Bullding Reuse: Malntain S0% of Interior Non-Structural Elements
MRe021  Construction Wasie Management: Divart S0% From Lanafil

1
1
1
1
X MRciz2 Construction Waste Management: Divert 753 From Lanafl
X MReD31 Mabarials Reuse: 3%
X MRcl32 Matarals Reuse: 10%
1 MReldd Recycied Content 10%
X MRcD4Z Recyded Content 20%
X MRelSd Feglonal Materials: 10%
X MRcIS2 Regloral Materials: 20%
X MRcIE Rapklly Renewable Materials
X MRcOT Certifled Wood
INDODR ENVIROMMENTAL QUALITY
REQ EQpO1 Minimum |AQ Parformance (Required)
REQ EQPOZ Environmental Tobaceo Smoke (ETS) Control {Required)
x  EQehi Outdoor Alr Delvary Monitoring
EQcl2 Incrazsad Ventliation
EQch3.1 Construction 1AZ Management Flan: During Consiruction
EQcl3.2 Construction 1AZ Management Plan: Before Dccupancy
EQcd.1 Low-Emitling Matenals: Adhesives & Sealants

1

1

1

1 EQcldz Low-Emiting Materals: Faints and Coatings

1 EQcld3 Low-Emitiing Matenals:

x EQcldd Low-EmiTing Materals: Composke Wood

1 EQcls Inigoor Chemiical & Pollutant Source Contnol

1 EQD61  Comtrollablity of Systems: Lighting

1 EQol62 Comtroliablity of Systems: Thermal Cantol

1 EQcdva Thermal Comfort: Design

1 EQolv.2 Tharmal Comfort: Verfication

1 EQeDE.1  Daylight and Wiews: Daylight 75% of Spaces

1 EQeIE2  Daylight and Views: Vews for 90% of Spaces
INNOWVATION & DESIGHM PROCESS

IDcOi.1 Innowvation In Deslgn:Habitat Restoration

IDe01.2 Innovation In Design: Green Housekesping

IDcO. Innowvation In Deslgn: Education
D014 Ininovation In Design: Laundry Water Reclamation
IDcO2 LEED Accregited Professional
LEGEND
1 abampiad
¥ notatmpted
REQ  reguired
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SCORESHEET APPENDIX

CITYFLATS HOTEL AND CONFERENCE CENTRE
Holland, Michigan

LEED-NC GMB@

cwar3z Water Use Reduction, 30% Reduction

[l #eear Storage & Collection of Recyclables Fease
LEED-NC Version 2.2 Final Project Checklist 1] cwatts Building Reuse, Maintain 75% of Existing Wals, Floors & Rool '
Charter House Hotel 1| cee1z Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1
Holland, MI 1] cworis Building Reuse, Maintain 50% of Intorior Non-Structural Elomonts '
o - 1 cuar2t G ion Wase Divert 50% from Disposal '
KM Sustainablo Sites 14 Ponts 1 cmat2z ion Waste Divert 75% from Disposal '
1| Cmatay y; 1
[ st Construction Activity Poliution Prevention reasa [ N :
1 cuart  Site Selection ! 1 ceatet Recycled Content, 10% (Dost-consumer + Y pre-consumer) '
1 Croat2 Density & ity C ivity ! 1 Coatez mww:o*wmw '
1| cuas ! cwatst Regional ials, 10% E &N\ Regona '
Cwards Alternative T ion, Public T Access 1 cuares Regional 20% E Processed & Manut Rogiona 1
cuatez A ive Tt i MWGMWM ' ceats Rapidly Renewable Matecials '
Cuate3 Alternative Transportation, Low-Emitiing and Fuek Efficient Vehiclos ' '

1 == i P ion, Parking Capaciy ]

1| ceotst Site Development, Protect of Restore Habitat '

1] cuos2 Sihe Development, Maximize Open Space ' rEm— 1AQ Perk

- cuowe': Svormyaes Doskgn, Outnily Gontol : H_ Pz Enwironmental Tobaceo Smoks (ETS) Control m
By ooz Ouommiater Dosign, Ceally Goriol ! ] ] ] cuorr Outdoor Air Delivery Monitoring 1
1| cwot7: Heat island Effect, Non-Foof ' 3 o2 I d i 1
1 cuat72 Heat lsland Effect, Rool { 1 Crat3t ion AQ Plan, During C 1
1] ceaz  Light Pollution Reduction ' 1] cmaraz C wo Plan, Bafore O y 1
LU 1 Ceaat Low-Emitting & Sealants 1
EHBEE Water Efficiency § Ponnts 1 Geataz Low-Emitting Materials, Paints & Costings 1
1 cmat43  Low-Emitting Materials, Carpet Systems 1
1 cuatts Water Efficient Landscaping, Reduce by 0% ! 1 cmates Low-Emitting Materials, Composto Wood & Agrfier Products 1
| ©wati2 Water Efficient Landscaping. No Potable Use or No Irmigation ' 1| ceats  Indoor Chemical & Pollutant Source Control 1
1] cea2 In ive Wi Technologs 1 1 cmater G ty of Systems, Lighting 1
et Water Use Reduction, 20% Reduction ' 1 ceate2 Controllabilty of Systems, Thamal Comiont 1
1 1
1
1
1

e
17 Points cmares Daylight & Views, Daylight 75% of Spaces
n Enorgy & Atmosphere cwats2 Daylight & Views, Views for 20% of Spaces

Puesa ! Fundamental Commissioning of the Building Energy Syseems
eresq2  Minimum Energy Performance
S Fand flaf¥l »

3 novation & Design Proces:

0" o 1 cmat 1y Innovation in Design: Green Cleaning policy '

cwatt  Optimze Energy Performance 1010 1] cmorrz ion in Design: '

4| ©wa:z  On-Site Renewable Energy 103 1| cmaria Innovation in Design: 1
1

i

1| cwas  Enhanced
7| come  Enhanced Rerigerant Managy
1 cwas  Measurement & Verification
1| ceae  Green Power
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SCORESHEET APPENDIX

COURTYARD MARRIOTT CHEVY CHASE
Chevy Chase, Maryland

LEED for Mew Construction v 2,2 LEED for Mew Construction v 2.2
Registered Project Checklist Registered Praject Checklist

Profet Rame: Marrion Courtyaed Charvy Chane

Project Adderia: 3530W Ave, Charvy Chase, MD. _ Freesq | Siorege b Caleciion of Recpdables Faguined
1 el 11 1l adrnain 1% o istineg Wialhi. Floors & Roal
1 O | recn 1D Sulbfieg Meuie Maintiin 9% of Exating Wal, flson & Rocl
1 0 8 | greanna " Misinesdn 59% of Hen-5 Sk
1 fredt 21 € Dot 4% boe Dinponsd
L] L Credt 13 G Wit Maruey D 7% Do Dol
L V| Credn 31 Msterish Reis, 5

-

Crockt 13 Misterish Rassa, 1%

L 4l e Commtant, 7% (uril (i + LY (e Bicee
Crocki 43  Mecyched Comtant, 3% (port-conmem + U7 pre-conmmas)
e B0 Rugenal Mavsrials, 15% Divamid, Frodeiind & Wil

] =

-
=lelela

] Erpdn § 1 el 43 Magenal Materials 1% Drirasterd, Frodrsnd & Virsslscured
1 [ T N S— . 5 Creciif  Mapiclly Reresabis Baisrish
[ . . 1 # et 7 CerifiedWasd
i Condindl Framp n, Pubiic ¥
L L 1 | coedwas A BaCpile Mo age & Changing Rooma [
¥ 3 |Codnad  Aharmative T o, Lirw-Leritting b Pl [¥iciar Vebices 1
1 Cofred Al Fadking Cagacity ! Freseg | M G Pedermanis Pegaeed
P | Comdrnt G Deveopesent, Frotect o Spyinee Mabite 1 - F— Cotral Fasprd
V| ot Sie Dwrelogemen, Masirise Gpen Soaoe 1 1 ] 0 [ frecn | Dutdecs K Diallwery Maniaring i
L 1 |cedet 3 Dusign, Quartiny Canard ! L] L U fredil  iscresied Vestlation 1
. 1| crednez Detign, Cralty Corirod 1 1 el G 140 Blasagy Ensseny Comvanacion 8
L) V| O Tl Heat iskand Bifect. Mo oo 1 ] s V| el 4 [T N—— 1
i et 13 Aol i 1 Crocht 4] Low Emiising Materiah, Astesier & Sant 1
L. 1 |cednk U Pelhstion Ao 1 1 Lot 43 L Ermiiirng Blateriah. Pty | Costings 1
1 fredi 43 Low Emilting Maisrish, Capet Syser 1
s . Credi A Lawe Dmiinieg Blateriahi. Comooate oo & Agrfiber Product 1
o T | CrectS  nioor Chavskal b Pollwtant Source Contesl 1
1 Cred i) Comroflability of Syiteem, Lightng 1
| a L] T |Cmsmny Water Ificem Lasdicapiag, Radkais by 50% [ 1 Cret il  Comtrollabiity of Thetrsal Comslor 1
a " TGl Warier Dficie Lassiiapiag, He Potsbse Use o imigunion ] 1 red 71 Tharemal Comiors, Design 1
1 [ F I W ] 1 el 13 Wi st 1
- L] Condt Ll Wanst Uss Rabuctins, 7% echaction [ o 1 |Gredmn) Curpbghn b Views, Duybght i of e 1
= L Coit L Wt e Reddwotion, 50P% Reducrioa, ! 1 9 B | Crednal  Curplgh i Vi, Wi for 50% ol Spacm 1
es T ha
| & | &
P! . e Bepiad 1 ] o 1.1 inrtion I Dusipas Pusrepey Pertprraance EAct livens Piowes '
:::: Minkmsam nsryy Perlprmssds m L] L Copdl 13 irnaaraties b Bmign: Edurstional Cutrmach 1
v v 1 L Comit 13 irnnrraticns b Do Enerrplary Performance Wc) Watss [cisry 1
“ipta b AT A LEEE fow v Cinmabruetion emjects imgivierssafier ke 36, HU0 iag spcpuiob 13 et S8 il o (11 st 1 w14 i D sy PT— '
L] f L] | Credi | v w W 1 Crmdt 3 LEEG® hocrediind Prodmsionsl 1
- PP — i

e B g o P it B Rirareations 1

7 o e g i 1099 Eminding Busicheg Rencwations

7% Pl Braicings o 14°% Luintingg Biiing Rerarvtion.
'L VP iy B

2 i g, o0 1% Euiid ) Bt rrarvation,

V590 Py B o 20 9% Enintinng Busiting Removaties ?

9% Porw Buuiings or 8% Luinting Buibding Rerarutiont. ]

“ B e R e

L g o 1% By e 3 He 9

A P Busigiags ¢ 1% il Bpikfinng Rorcrvation. W

(s [y
L% Bermalie Erergry i

5% Rereabis Iy 2

12 ]

& 1 Condt ] Esbanied Coemmhisinning 1

1 Condnd  Daharsned Belv) N
1

1
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HOTEL HERSHEY
Hershey, Pennsylvania

SCORESHEET APPENDIX

LEED-NC

L EED-HC Version 2.2 Reglsiered Projeot & heoidist
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SCORESHEET APPENDIX

COURTYARD MARRIOTT - PORTLAND CITY CENTER
Portland, Oregon

LEED NC Scorecard Sl
C rd by Marriott 4.16.09

ourtyard by Marrio a‘fmtg
Eﬁﬁﬁ Certified 2510 32 points  Silver oinis  Gold 39to 51 p 2 Or moTe points BRIGHTWORKS

Total Project Score

9 ble Sites & Resource:
¥ Construction Activity Pollution Prevention Storage & Collection of Recyclables
1 Site Selection 1 Building Reuse, Maintain 75% of Existing W alls, Floors & Aoof
1 Development Density & C ity G ivity 1 Building Reuse, Maintain 95% of Exising Walls, Floars & Fiood
1 Brownfield Aedeve lopment 1 Building Reuse, Maintain 50% of Intarior Nor Stuctural Elemenis.
1 Abernative Transportation, Publc Transportason Accass 1 Construction Waste Management, Divert 50%
1 Abermative Transportation, Bicycls Storage & Changing Aooms 1 Construction Waste Management, Divert 75%
1 243 Ahemative Transportation, Low Emitting & Fual Efficiant V chices 1 Maerisls Rause, Spocity 5
1 cret 44 AMernative Transportation, Parking Capacity 1 Materials Reuse, Specify 10%
1 150 Site Development, Protact o Hestors Habitat 1 Recycled Content, 10% (POST-CONSUMER + 1/2 PRE-CONSUMER)
1 Site Development, Maximiza Open Space 1 Recycled Content, 2% (POST-COMNSUMER + 1/2 PRE-CONSUMER)
1 creael Stormwater Design, Cuartity Contral 1 Regional Materials, 10% Extracted, Processad & Manuf. Ragionaly
1 creates Stormwater Design, Quaky Coneol 1 Regional Materials, 20% Extractod, Processad & Manuf. Ragionaly
Heat |sland Effect, Non-Roof 1 Rapidly Renewable Materials 2.5%
Heat Island Effect, Foof 1 Certified Wood
Light Pellution Reduction
11 L1 Indoor Environmental G h
Efficiency ¥ Froma i Minimum LAG Performance
+ Water Efficient Landscaping, Aecucs by 50 Y Frarsa 2 Environmental Tobacco Smoke (ETS) Control
1 creat 12 Water Efficient Landscaping, No Potabk Usa or Mo Imigason 1 Crack Outdeor Air Delivery Monitoring
1 otz Innovative Wastewater Technologies 1 Increased Ventilation
1 croata: Water Use Peduction, 20% Raduction 1 Construction IAGQ Management Plan, During Construction
i crodt 22 Water Use Reduction, 30%. Radusfion 1 Construction IAG Management Plan, Bafors Oooupancy

Low-Emitting Materials, Adhasivas & Scalanis

k] 1 Low-Emitting Materials, Paints & Coatngs
¥ 0 i Low-Emitting Materials, Capat Sysioms
¥ 2 Minimum Energy Performance 1 Low-Emitting Materials, Composite Woed & Agrifber Products
¥ Froeg3 A Refrigerant M. 1 Indoor Chemical & Pollutant Source Control
2 + Optimize Energy Performance, 14% Now ! T Existing 1 Contrallability of Systems, Lighting
2 = Optimize Energy Performance, 21 % Now / 14% Existing 1 Contrellability of Systems, Thamal Comion
2 5 Optimize Energy Performance, 28% Now | 21% Existing 1 Thermal Camfort, Design
Optimize Energy Performance, 35% Naw | 28% Existing i Thermal Comfort, Varification
= Optimize Energy Performance, 47% Now | 25% Existing 1 Diaylight & Views, Daylight 76% of Spaccs
i 1 Daylight & Views, Viaws for 90% of Spaces

- b na

<22 On-Site Renewable Energy, 12.5%
Enhanced Commissioning
Enhanced Refrigerant Management
Measurement & Verification

Green Power 5%

gn Process
ID: Exemp Perf Alt Transpart, Public Access
ID: 70% Green Power

ID: Green Housekeeping

ID: 100% parking undercover

LEED™ Aceredited Professional

Guest Education

5
1
1
1
1
1
1
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DRURY INN AND SUITES
Flagstaff, Arizona

SCORESHEET APPENDIX

QD
LEED-NC Version 2.2 Registered Project Checklist
Drury Inn and Suites

Flagstaff, AZ

Yee 7 Mo

FIEIA sustainable Sites 14 Points
n _ Prereq1

Construction Activity Pollution Prevention Required.

1 Credit 1 Site Selection 1
1 credtz  Develop Density & C ity C ivity 1
Credit 3 Brownfield Redevelopment 1
1 Credit41  Alternative Transportation, Public Transportation Access 1
1 Credit 42 Alternative Transportation, Bicycle Storage & Changing Rooms 1
1 Credit 43 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 1
1 Credit44  Alternative Transportation, Parking Capacity 1
Credit 5.1 Site Development, Protect of Restore Habitat 1
Credit5.2  Site Development, Maximize Open Space 1
Credit61  Stormwater Design, Quantity Control 1
Credit62  Stormwater Design, Quality Control 1
1 Credit 7.1 Heat Island Effect, Non-Roof 1
1 Credit 7.2 Heat Island Effect, Roof 1
1 Credit 8 Light Pollution Reduction 1
ez
5 Water Efficiency 5 Points
1 Credit 11 Water Efficient Landscaping. Reduce by 50% 1
1 Credit 1.2 Water Efficient Landscaping. No Potable Use or No Irrigation 1
1 Credit 2 Innovative Wastewater Technologies 1
1 Credit31  Water Use Reduction, 20% Reduction 1
1 Credit3.2  Water Use Reduction, 30% Reduction 1
Ver 2 fo
AN Energy & Atmosphere 17 Paints
Prerzg 1 Fundamental Commissioning of the Building Energy Systems Required
Prereg2  Minimum Energy Performance Required
_ Prereg3  Fund | Refrigerant M. Required
Credit 1 Optimize Energy Performance 11010
1 Crediz  On-Site Renewable Energy 1103
1 Credta  Enh dcC issioning 1
cregt4  Enh, d Refrigerant M 1
1 Credit § M & Verification 1
Credits  Green Power 1
Ve 7 Mo
(IR Materials & Resources 13 Points
n _ Prereq1 Storage & Collection of Recyclables Required.
Credit 1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1
Credt1.2  Bu g Reuse, Maintain 100% of Existing Walls, Floors & Roof 1
credit 1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements 1
1 Credit21  Construction Waste Management, Divert 50% from Disposal 1
Credit22  Construction Waste Management, Divert 75% from Disposal 1
credit31  Materials Reuse. 5% 1
credit 32 Materials Reuse,10% 1
Credit4.1  Recycled Content, 10% (post-consumer + % pre-consumer) 1
Credit42  Recycled Content, 20% (post-consumer + % pre-consumer) 1
credts 1 Regional Materials, 10% Extracted, Processed & Manufactured Region 1
Credit5.2  Regional Materials, 20% Extracted. Processed & Manufactured Region 1
Credté Rapidly Renewable Materials 1
Credit 7 Certified Wood 1

Prereq 1 Required

Minimum IAQ Performance
i Required

Y
Y Prereq2  Ei Tobacco Smoke (ETS) Control
Credt1  Outdoor Air Delivery Monitoring

1 Credt2  Increased Ventilation
Credit31 Ci 1AQ M Plan, During Construction
Credit3.2 Ci 1AQ M Plan, Before Occupancy
Credit 41 Low-Emitting Materials. Adhesives & Sealants
Credit 4.2 ing Materials, Paints & Coatings
Credit 4.3 ing Materials, Carpet Systems
Credt 44  Low-Emitting Materials. Composite Wood & Agrifiber Products
credts  Indoor Chemical & Pollutant Source Control
Credit6.1 Ci ity of Systems, Lighting
Credt6.2 Ci y of Systems, Thermal Comfort
credqt 7.1 Thermal Comfort, Design
Credit 7.2 Thermal Comfort, Verification
Credit 31 Daylight & Views, Daylight 75% of Spaces
1 Credit82 Daylight & Views, Views for 90% of Spaces

IERENE |nnovation & Design Process

1 Cradt 1.1
1 Credit 1.2
Credi 1.3
Credit 1.4
Credt 2

5 Points

Innovation in Design: Provide Specific Title
Innovation in Design: Provide Specific Title
Innovation in Design: Provide Specific Title
Innovation in Design: Provide Specific Title
LEED® Accredited Professional

v 2 o
- Project Totals (pre-certification estimates)

Certified 26-32 points  Silver 33-38 points  Gold 39-51 points  Platinum 52-89 points.
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SCORESHEET APPENDIX

ELEMENT HOTEL - HOUSTON
Houston, Texas

LEED-NC

LEED-NC Version 2.2 Registered Project Checklist

ELEMENT HOUSTON
HOUSTON TX
L™
D ENEECHN indoor Environmental Quality 15 Paints
D3]  Presat Construction Activity Pollution Prevention Required Prerzq 1 Minimum IAQ Performance Required
Credit 1 Site Selection 1 Y Prereg2  Environmental Tobacco Smoke (ETS) Control Required
1 Credit 2 Develop Density & C; ity C ivity 1 credit 1 Qutdoor Air Delivery Monitoring 1
Credit3 B d Redevel 1 Creditz | d Ventilati 1
Credit41  Alternative Transportation, Public Transportation Access 1 1 Credit 31 Construction IAQ Management Plan, During Construction 1
1 Credit42  Alternative Transportation, Bicycle Storage & Changing Rooms 1 Credit 3.2 Ci ion IAQ M Plan, Before Occupancy 1
1 Credit43  Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 1 1 Credit 41  Low-Emitting Mat Is, Adhesives & Sealants 1
Credit44  Alternative Transportation, Parking Capacity 1 1 Creat42  Low-Emitting Materials, Paints & Coatings 1
Credits.1  Site Development, Protect of Restore Habitat 1 1 Credit 43 Low-Emitting Materials, Carpet Systems 1
1 Credt52  Site Development, Maximize Open Space 1 Credit 44  Low-Emitting Materials, Composite Wood & Agrifiber Products 1
Credit81  Stormwater Design, Quantity Control 1 Credits  Indoor Chemical & Pollutant Source Control 1
Credit6.2  Stormwater Design, Quality Control 1 1 Credit61  Controllability of Systems, Lighting 1
1 Credit 7.1 Heat Island Effect, Non-Roof 1 1 Credité.2  Controllabi of Systems, Thermal Comfort 1
1 Credit72  Heat Island Effect, Roof 1 1 Credt 71 Thermal Comfort, Design 1
Credit 8 Light Pollution Reduction 1 1 credit 7.2 Thermal Comfort, Verification 1
RS 1 Credit 81  Daylight & Views, Daylight 75% of Spaces 1
credit12  Water Efficient Landscaping, No Potable Use or Mo Irrigation 1
Credit 2 i Technologi 1 1 Credit 1.1 Innovation in Design: Provide Specific Title 1
credit31  Water Use Reduction, 20% Reduction 1 1 credit 1.2 Innovation in Design: Provide Specific Title 1
Credit32 Water Use Reduction, 30% Reduction 1 1 Credit 1.3 Innovation in Design: Provide Specific Title 1
Te T Ne 1 Credit 1.4  Innovation in Design: Provide Specific Title 1
BN Energy & Atmosphere 17 Points [N IK credt2  LEED® Accredited Professional 1
Prerzq1  Fund, 1C issioning of the Building Energy Systems Required Project Totals (pre-certification estimates)
Prereg2  Minimum Energy Performance Required Certified 26-32 points  Silver 33-33 points  Gold 39-51 points  Platinum 52-59 points
Prereg2  Fundamental Refrigerant Management Required
4 | credtt  Optimize Energy Performance 11010
Credit 2 On-Site Renewable Energy 103
Cregit3  Enh; dC issioni 1
Credts  Enh, d Refrigerant M. 1
Credit 5 Measurement & Verification 1
1 Credit 6 Green Power 1
fa
FAEIEN Materials & Resources 13 Paints
II Prereg 1 Storage & Collection of Recyclables Required
[ Jereditta Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1
Credit12  Building Reuse, Maintain 100% of Existing Walls, Floors & Roof 1
Credit13  Building Reuse, Maintain 50% of Interior Non-Structural Elements 1
1 Credit21 G ion Waste M , Divert 50% from Disposal 1
Credit22  Ci ion Waste M , Divert 75% from Disposal 1
Cregit 3.1 ials Reuse, 5% 1
1 Credit32  Materials Reuse, 10% 1
Credit41  Recycled Content, 10% (post imer + ¥ pre-consumer) 1
Credit42  Recycled Content, 20% (post-consumer + %2 pre-consumer) 1
1 Credit51  Regional Materials, 10% Extracted. Processed & Manufactured Region 1
1 Credit52  Regional Materials, 20% Extracted, Processed & Manufactured Region 1
Credit 6 Rapidly Renewable Materials 1
Credt7  Certified Wood 1
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SCORESHEET APPENDIX

ELEMENT HOTEL - LONETREE
Denver, Colorado
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FAIRFIELD INN AND SUITES - BALTIMORE
Baltimore, Maryland

SCORESHEET APPENDIX

LEED-NC Version 2.2 Registered Project Checklist

lorax

A0

Fombie es ¥ NT Mo Fairfield Inn and Suites = PARINERSAIES L
i1 El - T ‘Cramar
. N - oy =
|2Re Sainotion PRA Docign | Eamed
and PeRA, Cocign Earmed
[Brownfissd Fedeveiopmsnt Eummit Ccign Eamed
| Altsmative Trancporiaon, PUblc Transporaton ACcess Lorax Decign Earmed
- N - £ BiE racks and 1 Urizex shower |5 provided - 28F 12000
Trancporiation, o = s
2 fomathve. Bicycie Storage & Changing finoms Ciordon & Grbg 25 nate Decign Eamed
[ Feemative Trancporiason, Low e~iding & Fusl ETiciert Vshices P, E okl and 1 [EIFE spok b proviced Decign Eamed
|2 Fesmative TrancporiaBon, Faring Cacack) P, & il and 1 Camosivanpoo! oot 1= provided Decign Earmed
£ Re Development hiacmize Jpen Space PHRA egeiaien oper space s JOEN i siesg T Decign Eamed
- trrmrmestsr Decign, Cuty Contml (S0% avg rintsll | 50% TES) PHRA mamhrmmmmcmv Decign Earmed
[Heat iclands Efteot, Hom-Soc! FeFA Consir Earmed
[P —— . o [E— ﬂ:ﬂzzwmmmmummvnmne o =
Fiecuce by S0% PoRA 00% of i gadion supplied from nonpoinbie souTe Cocign Eamed
1 P, T Decign |
Decign

Sysiome Loras ozt

E Cora Focan Farmed

B Lo Deogn | cwred

SR Loraw [15.6% energy recucon over aseine perrmance Tocign Eamed

B Tora Docion Eamed

[Groen Powesr, 35% & 2 jew coniadt EarrE Lorax (100 ez been Consir Fares
[iorags & Collestion of Feysiabkes Gordon & Grtg Cocian Eamad
Eonetruction Wacts Managemert Drver 50 (T80 Ty Feceve  [BE0 duried Fom Bril ot Famed
[Reoyoied Comtert I0%20% (o + 12 0l) Conewago | Giordon & Griig |11.55% materis by oo orksin recymied coner Conz Fared
L osalFinglonal Msiorials, §05%-20% monudfacteeg, Farvesid regoraly Concwoge | Cordon & Grpg [ H% MRS By o) e sl | L Eamed

Ciordon & O

Venmiation Fas b InTEsse S35 over ASHREA Sandam

Conssudion B Const Eares

Constr Eares

Consir Eamed

Constr Eared

Decign [ Famed

Decign Eamed

Decign Eamed

EumeE Decign Eamed

Daylight & Views, views for 30% of Spaces Gordon & Grbg 52 24% of reguiary oooupied spaces have views i outide Decign Eamed

Innowation In Decign: Cresn Houseksssing Sumkt Lora Consir Eamed
Inmowation in Design: Pubir Eoucason Eumrk Lo Design Earmed
|mhw!mﬂm’ Team |m'ﬂ5&ﬂ!’|m!@ Consir Eamed
LEED™ Aporvdiied Profossional Tordon & Grbg Docign Eamed

LEED Cantfien Siver for New Consrucson Buldngs
D Cesiffied Cold for New Consirucion Bulkdings.
ED Casified Fiakrum for bew Consiucton Bulkings

Project Prase:  Compiste
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SCORESHEET APPENDIX

GAIA HOTEL - NAPA VALLEY
American Canyon, California

LEED-NC Version 2.2 Registered Project Checklist
Project Name: Gaia Napa Valley
Project Address: American Canyon, CA

Ve T Mo 2 e
n prereq 1 Construction Activity Pollution Prevention Required Y Prereq 1 Minimum IAQ Performance Required
1] [ Jersdtt  Site Selection 1 Y Prerea2  Environmental Tobacco Smoke (ETS) Control Required
Credit 2 Develop Density & C: ity C ivity 1 Credit 1 Qutdoor Air Delivery Menitoring 1
Credit 3 Brownfield Redevelopment 1 Credit2  Increased Ventilation 1
Credit4.1  Alternative Transportation, Public Transportation Access 1 Credit3.1  Construction IAQ Management Plan, During Construction 1
Credit42 A ive Transportation, Bicycle Storage & Changing Rooms 1 Credit3.2  Construction IAQ Management Plan, Before Occupancy 1
Credit4.3 A ive Transportation, Low-Emitting and Fuel-Efficient Vehicles 1 1 Credit4.1 Low-Emitting Materials, Adhesives & Sealants 1
Credit44 A ive Transportation, Parking Capacity 1 1 Credit 4.2 Is. Paints & Coatings 1
CreditS.1  Site Development, Protect of Restore Habitat 1 1 Credit4.3  Low-Emitting Materials. Carpet Systems 1
Credit52  Site Development, Maximize Open Space 1 1 Credit44 Low-Emitting Materials, Composite Wood & Agrifiber Products 1
1 Credit6.1  Stormwater Design, Quantity Control 1 1 CredtS  Indoor Chemical & Pollutant Source Control 1
1 Credit6.2  Stormwater Design, Quality Control 1 1 Credit6.1 Controllability of Systems. Lighting 1
1 credit 7.1 Heat Island Effect, Non-Roof 1 1 credit6.2  Controllability of Systems. Thermal Comfort 1
1 Credit7.2  Heat Island Effect, Roof 1 1 Credit7.1  Thermal Comfort, Design 1
1 Credit 8 Light Pollution Reduction 1 1 Credit72  Thermal Comfort, Verification 1
Yaz Credit2 1 Daylight & Views, Daylight 75% of Spaces 1
4 Water Efficiency 5 Points 1 credit82  Daylight & Views, Views for 90% of Spaces 1
P o
Credit 1.2 Water Efficient Landscaping, Mo Potable Use or No Irrigation 1
1 Credit 2 ive Wi Technologi 1 1 Credit 1.1 Innovation in Design: Provide Specific Title 1
1 Credit3.1  Water Use Reduction, 20% Reduction 1 1 Credit 1.2 Innovation in Design: Provide Specific Title 1
1 Credit 3.2  Water Use Reduction, 30% Reduction 1 1 Credit 1.3 n Design: Provide Specific Title 1
Ves 7 Mo 1 Credit 1.4 Innovation in Design: Provide Specific Title 1
10 n Energy & Atmosphere 17 Points 1 Credit2  LEED® Accredited Professional 1
prereg 1 Fundamental Commissioning of the Building Energy Systems Required
Prerea2  Minimum Energy Performance Required Certified 26-32 points  Silver 23-32 points  Gold 39-51 points  Platinum 52-59 points
Prereq2  Fund I Refri M Required
6] | |credt1  Optimize Energy Performance 11010
Credt2  On.Site Renewable Energy 1103
1 credit3  Ei d C issioning 1
Creditd  Ei d Refrigerant M 1
Credit 5 WMeasurement & Verification 1
1 credt8  Green Power 1
Ve 7 Mo
AN Materials & Resources 13 Points
n Prereq 1 Storage & Collection of Recyclables Required
[ |credt11  Bui ing Reuse, Maintain 75% of Existing Walls, Floors & Roof

1

Credit12 B g Reuse, Maintain 100% of Existing Walls, Floors & Roof 1

Credit 1.3 Building Reuse, Maintain 50% of Interior Mon-Structural Elements 1

1 Credit21  Construction Waste Management, Divert 50% from Disposal 1
Credit22  Construction Waste Management, Divert 75% from Disposal 1

Credit 3.1 ials Reuse, 5% 1

Credit 3.2 ials Reuse 10% 1

1 credit41  Recycled Content, 10% (post-consumer + % pre-consumer) 1
Credit42  Recycled Content, 20% (post-consumer + % pre-consumer) 1

1 Credit5.1  Regional M ials, 10% Extracted, Processed & Manufactured Region 1
1 Credt52  Regional M ials, 20% Extracted, Processed & Manufactured Region 1
Credit6 Rapidly Renewable Materials 1

1 credt7  Certified Wood !
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SCORESHEET APPENDIX

GAIA HOTEL - SHASTA
Anderson, California

LEED-NC
LEED-NC Version 2.2 Registered Project Checklist
Project Name: Gaia Shasta
Project Address: Anderson, CA
T 7 No N
II Prereg 1 Construction Activity Pollution Prevention Required Y Prereq 1 Minimum 1AQ Performance Required
1 [ Jcredt Site Selection 1 Y Prereq2  Environmental Tobacco Smoke (ETS) Control Required
Credit 2 Devel Density & C ity C 1 Credit1  Outdoor Air Delivery Monitoring 1
Credit 3 Brownfield Redevelopment 1 Credit2  Increased Ventilation 1
Credit4.1 Al ive Transportation, Public Transportation Access 1 Credit31  Construction IAQ Management Plan, During Construction 1
1 Credit4.2 ive Transportation, Bicycle Storage & Changing Rooms 1 Credit3z C ion 1AQ g Plan, Before O 1
1 Credit43 Al ive Transportation, Low-Emitting and Fuel-Efficient Vehicles 1 1 Credit41  Low-Emitting Materials, Adhesives & Sealants 1
1 Credit44 Al ive Transportation, Parking Capacity 1 1 Credit42 Low-Emitting Materials, Paints & Coatings 1
Credit51  Site Development, Protect of Restare Habitat 1 1 Credit43  Low-Emitting Materials, Carpet Systems 1
1 Credt52  Site Development, Maximize Open Space 1 1 Credit44  Low-Emitting Materials. Composite Wood & Agrifiber Products 1
1 Credité.1  Stormwater Design, Quantity Control 1 1 Credits  Indoor Chemical & Pollutant Source Control 1
1 Credt6.2  Stormwater Design, Quality Control 1 1 Credit6.1  Controllability of Systems, Lighting 1
1 Credit 7.1 Heat Island Effect, Non-Roof 1 1 Credit82 Ci llabi of Systems, Thermal Comfort 1
Credit72  Heat Island Effect, Roof 1 1 Credit 71 Thermal Comfort, Design 1
Credit 8 Light Pollution Reduction 1 1 Credit 72 Thermal Comfort, Verification 1
Yes Credit21  Daylight & Views, Daylight 75% of Spaces 1
4 Water Efficiency 5 Points 1 Credit82  Daylight & Views, Views for 90% of Spaces 1
Credit12  Water Efficient Landscaping, Mo Potable Use or No Imrigation 1
1 Credit 2 ive Wi Technologi 1 1 Credit1.1 | ion in Design: Provide Specific Title 1
1 Credit31  Water Use Reduction, 20% Reduction 1 1 Credit12  Innovation in Design: Provide Specific Title 1
1 credit32  Water Use Reduction, 30% Reduction 1 1 Credit13  Innovation in Design: Provide Specific Title 1
Yes 7 Ne 1 Credit 1.4  Innovation in Design: Provide Specific Title 1
BRI Energy & Atmosphere 17 Paints 1 Creditz | EED® Accredited Professional 1
Prere 1 Fundamental Commissioning of the Building Energy Systems Required j ation estimates)
Prereq2  Minimum Energy Performance Required Certified 26-32 points  Silver 33-33 points Gold 33-51 points  Platinum 52-69 points.
_ Prereg3 Fundamental Refrigerant Management Required
4 Credit 1 Optimize Energy Performance 1ta 10
Credit 2 On-Site Renewable Energy 103
1 Credit 3 Enhanced Commissioning 1
Credit 4 Enhi d Refrigerant Manag 1
Credit 5 Measurement & Verification 1
1 Credit 6 Green Power 1
ter 7 Mo
B Materials & Resources 13 Points
II Prereg 1 Storage & Collection of Recyclables Required
[ Jeredta Building Reuse, Maintain 75% of Existing Walls, Floors & Roof 1
Credit12  Bu g Reuse, Maintain 100% of Existing Walls, Floors & Roof 1
credit 1.3 Building Reuse, Maintain 50% of Interior Mon-Structural Elements 1
Credéz 1 C ion Waste Manag . Divert 50% from Disposal 1
Credt22 C ion Waste Manag . Divert 75% from Disposal 1
credt 3.1 Materials Reuse, 5% 1
Credt 32 Materials Reuse 10% 1
1 credit41  Recycled Content, 10% (post-consumer + %2 pre-consumer) 1
Credit42  Recycled Content, 20% (post-consumer + % pre-consumer) 1
1 Credit51  Regional Materials, 10% Extracted, Processed & Manufactured Region 1
Credit52  Regional Materials, 20% Extracted, Processed & Manufactured Region 1
credt6  Rapidly Renewable Materials 1
1 credt 7 Certified Wood !
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SCORESHEET APPENDIX

HILTON BILTMORE PARK TOWN SQUARE HOTEL
Asheville, North Carolina

Project Name: H
Project Address: 43 Town Square Blvd

LEED for New Construction (Version 2.2)

Project Totals )
Centified: 26-32 points, Silver: 33-38 points, Gold: 39-51 points, Platinum: 52-69 points

e certification estimates)

a 0o Sustainable Sit 14 Points
|| Promea 1 c Activity Pollution Prevention Requied
1 0 |creatt Site Selection 1
0 Cradit 2 Density & Community Conneetivity 1
T _|credts 1
0 Credt 4.1 Public 1
1 Credit 4.2 Bicyele swrag- & Chinvmw Rooms i
1 Cradn4.3 Low-E g & Fuel-Effi Vehicles 1
0 |Creditad , Parking Capacity i
0 Credit 5.1 Site Development, Protect or Restore Habitat 1
0 Cradns.2 Site Development, Maximize Open Space 1
0 Credit 8.1 Design, Quantity Control 1
0_|creats 2 Design, Quality Control 1
0 |crean7.1 Heat Island Effect, Non-Roof 1
1|0 Credt72  Heat lsland Effect, Roof 1
1] Credit8 Light Pollution Reduction 1
e
alolo Water Efficiency 5 Points
1 [0 Credit 1.1 Water Efficient Landscaping. Reduce by 50% 1
1 0 |crean12 Water Efficient Landscaping. No Potable Use or No Irrigation 1
0 Cradit 2 T 1
1 Credt 21 Water Use Reduction, 20% Reduction 1
1 Crea 3.2 Water Use Reduction, 30% Readuction 1
900 Energy & Atmosphere 17 Points
Y Prereq 1 Fundamental Commissioning of the Building Energy Systems Required
Y Prerea 2 Minimum Energy Performance Reauired
v Proreas Fundamental Refrigerant Management Required
5 [ 0 ] 0 Jcreans Optimize Energy it 0
15 e s 0 1035 Exbing B e
255 o Blinsor 203 Exnia B Pesroons [
I B [ Gn-Site Renewable Ener o3
2.5% Renewable Energy 1
[ ]75% Renewable Energy
12 6% Renewable Energy
1 Credt 3 Enhanced Commissioning Bl
0 Crodt 4 nhanced Refrigerant Management 1
1 0 |creats Measurement & Verification 1
1o Credis Groen Power 1
continue
. we
6 0] 0 & Resourc 13 Points
| v | et | Storags & ollston of Recyabln Requred
0 Cradit 1.1 @ Reuse, Maintain 756% of Existing Walls, Floors & Roof 1
Credit 1.2 Builrjinu Reuse, Maintain 100% of Existing Walls, Floors & Roof Al
Credit 1.3 leuse, Maintain 50% of Interior Mon-Structural Elements 1
T creat21 r Wese Divert 60% from Disposal 1
0 |Credt22 Wast Divert 75% from Disposal 1
a1 Materaln Reuse. 5t 1
Credit 3.2 Materials Reuse 10% 1
1 0 |creanas Recycled Content, 10% (post-consumer + Y% pre-consumer) 1
1|0 Creat42  Recycled Content, 20% (posi-consumer + % pre-consumer) 1
1 0 Cred 8.1 Regional Materials. 10% Extracted. Processed & Manufactured Regic il
1 Cregisz  Regional Materials, 20% Extracted, Processed & Manufactured Regic 1
0 |creats Rapidly Renewable Materials Bl
1 Credit 7 Ceortified Wood 1
e
6 o]0 Indoor Environmental Q 15 Points
Y Prerag 1 Minimum IAQ Performance Required
Y Prerea 2 Environmental Tobacco Smoke (ETS) Control Required
Credit | Outdoor Air Delivery Monitoring i
0 |creat2 Increased Voniilation 1
0 Cradit 3.1 1AQ Plan, During Ct 1
0 0 Credit 3.2 1AQ Plan, Bilw chpan:y 4
0 Gamar Lo Ematimg Matortals, Adhesnes & Sela 1
1 0 |Credits2 Low-Emitting Materials. Paints & Coatings 1
1 0 Credit4.3 Low Emitting Materials, Carpol Systems 1
0|0 Credt 4.4 Low-Emitting Materials. Composite Waad a. Agrlﬁher Products El
0 Cradit § door Chemical & Pollutant Source C 1
1 0 |creats Controllability of Systems, Lighting l
10 Gradi 6.2 [ of Systems, Thermal Comfort 1
1] 0 Crear7.1 Thermal Comfort, Design 1
1 Cregt72  Thermal Comfort, Verification 1
0 |creans.1 Daylight & Views, Daylight 75% of Spacas 1
[ Credit8.2 Daylight & Views, Views for 90% of Spaces 1
W
a0l Innovation & Design Process 5 Points
1 Credit 1.1 in Design: Green Cleaning Program k)
1 0 |creantz Innovation in Design: Green Education Program 1
1 0 Credit 13 Innovation in Design: Battery Reduction Program 1
[0 Credt 1.4 in Dosign 1
1 Credit 2 LEED® Aceredited Professional 1

Notes.

Erasion and Sedimentation prevention plan was implemented for construction site
ite was not Prime Farmiand, below 100 yrs flaodplain, endangered species habitat
wetlands, within 50' of water body or public park land

Sacure bike racks and showers for 8% of FTE's within 200 yards of building entrance
Provided preferred parking for low-emitting and fuel-efficient vehicles for 6% of the total
vehicle parking capacity

Used roofing materials with @ Solar Reflactance Indsx (SRI) greater than 70 (eut of 100
possible) on 100% of roof.

Mo irrigation used - installed all nativa and adaptiva plants
Mo irrigation used - installed all native and adaptive plants

All plumbing fixtures use 30% lass water than standard low flaw fixtures
All plumbing fixtures use 30% less water than standard low flow fixtures

Must have a designated Commissioning Authority to conduct all commissioning of HVAC:

water use and energy use systems. Must include a detailed report of proper operation
Building must meet mandatory energy requirements of ASHRAE 90 1 2004

Building systems can not use any CFC-based refrigerants. Refrigerants used include R-22,
R-410a which do not include any CFCs.

Building is 26 1% more efficient than the building baseline enargy model using ASHRAE
90.1 minimum standards - Achieved through- better building envelope, better window
glazing, ERV Wheels, lighting contrals, CFLs, mare efficient HYAC equipment, more
efficient Domestic Hot water boilers and Poal heaters, and solar hot water pre-heating

Solar hot water system will generate the equivalent of 3.09% of the buildings energy needs
(gas and slectrical)

Pravide for the angoing accountability of building energy consumption by metering it and
reviewing every year

Provide al 35% of building's electricity consumption from renewable sources - We
purchased RECs for 28 that equal 35% of estimated energy use for 2 years

The building has a designated recycling areas in comman areas and in-raom recycling
facilities; staff is trained and educated an how to recycle properly

Recycled or salvaged 51% or 718 tans of material during construction of 26

21.4% of all materials (by value) comes from post consumer + 1/2 pre-cansumer content
21.4% of all materials (by value) cames fram post consumer + 1/2 pre-consumer cantent

37.7% of all materials (by value) were extracted, processed and manufactured within 600
miles
37.7% of all materials (by value) were extracted, processed and manufactured within 600
miles

75 7% of all wood based materials and products come fram Forest Stewardship Councif's
(FSC) cortified forests

Building must provide enough fresh air that | meets the minimum requirements of ASHRAE

621 (this standard sets requirements for fresh air delivery and change over of air per hour)
Prahibit smoking in the building and all smoking areas must be 26° from building entrances
and fresh air intakes.

All adhesives and sealants must contain low VOCs - goal Is to reduce the qty of indoor air
contaminant:

All adhesives and sealants must contain low VOGs - goal is to reduce the qty of indaor air
Gontaminants

90% of occupants have lighting cantrols that enable adjustments - includes masting raoms/
spaces

S0% or more of occupants have controls that enable HVAC temperature adjustments
HVAG and building envelape are designed in a manner that ensures thermal comfort for
accupants (+/-72 degrees); must mest ASHRAE 55-2004

Hotel will survey full time occupants at 12 month intervals to confirm satisfaction with
thermal comfort, comective action plan will be implemented if needed

Hotel has Green Cleaning program that uses Green Seal Cartified products
Hotel utilizes guided tours and collateral to educate guests on “green” aspects of property

water fixtures do not use batteries in electronic flush valves. they are self powered by the
turning of a wheel to recharge the batter

Had a LEED AP participate on project
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SCORESHEET APPENDIX

HOTEL INDIGO - SAN DIEGO
San Diego, California

5 "’1} Hotel Indigo - San Diego
=®5 LEED for New Construction Version 2.2 Certified
DRI Leicmrauie i ey & EMmGAHENTAL BERien 28 Points Achieved
Certified 26-32 points  Silver 33-38 points  Gold 38-51 points  Platinum 52-69 points.
jl'] Sustainable Sites Possible Points: 14 [JIFY Materials & Resources Possible Points: 13
[ Frereat Construction Activity Pollution Prevention [f]Feeat Storage & Collection of Recyclables
1 | Credit1 Site Selection 1 Credit 1.1 Building Reuse, Maintain 75% of Existing Walls, Floors, & Roof 1
1 | creat2 Develop Density & C ity C ivity 1| Jeredt12  Building Reuse, Maintain 95% of Existing Walls, Floors, & Roof 1
1 | creats Brownfield Redevelopment 1| Jeredt1:  Building Reuse, Maintain 50% of Interior Non-Structural Elements 1
1 |creats1  Alternative Transportation, Public Transportation Access 1 |1 erestz1 @ ion Waste g . Divert 50% from Disposal 1
1 |credt42  Alternative Transportation, Bicycle Storage & Changing Rooms 1 |1 erestzz @ ion Waste g  Divert 75% from Disposal 1
(1 |credte2  Alternative Transportation, Low-Emitting & Fusl Efficient Vehicles 1| Jeredta1  Materials Reuse. Specify 5% 1
|1 |credte4 Alternative Transportation, Parking Capacity 1| Jerestaz  Materials Reuse. Specify 10% 1
|1 |crsdts 1 Site Development, Protect or Restare Habitat 1 |1 |credta1  Recycled Content. 10% (post consumer + % post-industrial) 1
I Credit5.2 Site Development, Maximize Open Space 1 I Credit42 Recycled Content. 20% (post-consumer + ¥ post-industrial} 1
| |Credi6a Stormwater Design, Quantity Control 1 | |Credist Regional Materials, 10% Extracted. Processed & Manufactured Regionally 1
Credit6.2 Stormwater Design, Quality Contral 1 Credit5.2 Regional Materials, 20% Extracted, Processed & Manufactured Regionally 1
1 |credit7.1 Heat Island Effect, Non-Roof 1 [ Jeredts Rapidly Renewable Materials 1
[ |credt72  Heatisland Effect, Roof 1| et Certified Wood 1
: Credt 8 Light Pollution Reduction 1
Al Prereq 1 Minimum IAQ Performance
T Jcrearia Water Efficient Landscaping, Reduce by 50% 1 A8 Prereq 2 Environmental Tobacco Smoke (ETS) Control
| credt12 Water Efficient Landscaping, No Potable Use or Mo Irrigation 1 Credit 1 ‘Qutdoor Air Delivery Monitoring 1
T | creatz Innovative Wastewater Technologies 1 T Credit2 Increased Ventilation 1
" |credtst Water Use Reduction, 20% Reduction 1 [ leredgtzr € ion 1AQ M Plan, During Construction 1
e Water Use Reduction, 30% Reduction 1 [ |credgtaz Construction I1AQ Management Plan, Before Occupancy 1
I Credit4.1 Low-Emitting Materials, Adhesives & Sealants 1
.8 Energy & Atmosphere Possible Points: 17 1 |Credt42  Low-Emitting Materials, Paints 1
[1|credts3  Low-Emitting Materials, Carpet 1
7] Prerea 1 Fund | Commissioning of the Building Energy Systems [ |credt44  Low-Emitting Materials, Composite Wood & Agrifiber 1
\ | Prereg 2 Minimum Energy Performance [ |credts Indeor Chemical & Pollutant Source Control 1
|| Prereas  Fund I Refrig Manag [ 1|credter  Controllability of Systems, Lighting 1
1 |credt1.1 Optimize Energy Performance, 10 5% better than Title 24 10 | |credte2  Controllability of Systems, Thermal Comfort 1
(1| 14% Better than Title 24 | |credt71  Thermal Comfort, Design 1
1| 17 5% Better than Title 24 | |crest72  Thermal Comfort, Verification 1
(1] 21% Better than Title 24 [ 1|creste1  Daylight & Views, Daylight 75% of Spaces 1
[ |credtz1 Renewable Energy. 25% 1 |1 |credtzz  Daylight & Views, Views for 90% of Spaces 1
" |creatzz Renewable Energy, 75% o
G123 Renawable Energy. 15 5% f
IEEE Enhanced Commissioning 1
e Enh d Refrig 1] 1 [ ]crsait1 Innovation in Design: SSc7 2 Exemplary Performance - Underground Parking 100% 1
: Credit5 Measurement & Verification 1 I Credit 1.2 Innovation in Design: SSc4.1 Exemplary Performance - Public Transportation Access 1
| |Credté Green Power 1 [ 1 |Credt2 LEED™ Accredited Professional 1
*Prepared by Drem Goorge  Potners®
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HOTEL TERRA
Teton Village, Wyoming

SCORESHEET APPENDIX

LEED-NC
LEED-NC Version 2.2 Registered Project Checklist
HOTEL TERRA
TETON VILLAGE WY
Yeo 7 Mo 2 o
il _ Prereg1  Construction Activity Pollution Prevention Required Y Prereq 1 Minimum IAQ Performance Required
1 Credit 1 Site Selection 1 Y Prereq2  Envi Tob: Smoke (ETS) Control Required
Credit2 Develop Density & C ity C ivity 1 1 credit1  Qutdoor Air Delivery Monitoring 1
Credit3 d Redevel 1 Credit2  Increased Ventilation 1
1 credt41  Alternative Transportation, Public Transportation Access 1 1 Credit 31 Construction 1AQ Management Plan, During Construction 1
1 Credit4.2  Alternative Transportation. Bicycle Storage & Changing Rooms 1 Credit3.2  Ci 1AQ M. Plan, Before Occupancy 1
1 Credit4.3  Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles 1 Credit41  Low-Ei g Materials, Adhesives & Sealants 1
1 Credt4.4  Alternative Transportation. Parking Capacity 1 Credit42 Low-E g Materials, Paints & Coatings 1
1 Credit5.1  Site Development, Protect of Restore Habitat 1 Credit 4.3 g Materials, Carpet Systems 1
credits2  Site Development, Maximize Open Space 1 Credit 44 Low-Emitting Materials, Composite Wood & Agrifiber Products 1
1 Credit8.1  Stormwater Design, Quantity Control 1 CredtS  Indoor Chemical & Pollutant Source Control 1
1 Credt62  Stormwater Design, Quality Control 1 1 Credit61 Controllability of Systems, Lighting 1
credt7.1  Heat Island Effect, Non-Roof 1 1 credit62  Controllability of Systems, Thermal Comfort 1
Credt7.2  Heat Island Effect, Roof 1 1 Credit 7.1 Thermal Comfort, Design 1
1 Credit8 Light Pollution Reduction 1 1 Credit 7.2 Thermal Comfort, Verification 1
Yur 1 credt 81  Daylight & Views, Daylight 75% of Spaces 1
3 Water Efficiency 5 Points 1 credit32  Daylight & Views, Views for 90% of Spaces 1
e 7 o
1 Credt 11 Water Efficient Landscaping, Reduce by 50% NI 1nnovation & Design Process 5 Points
1 credit1.2  Water Efficient Landscaping, No Potable Use or No Irrigation 1
Credit2 I i Technologi 1 1 Credit 1.1 Innovation in Design: Provide Specific Title 1
1 Credit3.1  Water Use Reduction, 20% Reduction 1 1 Credit 1.2 Innovation in Design: Provide Specific Title 1
Credit3.2  Water Use Reduction, 30% Reduction 1 1 Credit 1.3  Innovation in Design: Provide Specific Title 1
Ve P No 1 Credit 1.4  Innovation in Design: Provide Specific Title 1
2 Energy & Atmosphere 17 Points 1 Credt2  LEED® Accredited Professional 1
B
Prereg 1 Fund I1C of the Energy Systems Required @ Froject Totals (pre-certification estimates) 69 Poin
Prerea2  Minimum Energy Performance Required Certified 26-32 points ~ Silver 33-33 points  Gold 38-51 points  Platinum 52-89 points
_ Prereg3  Fi Refrigerant li] Required
0 credt1  Optimize Energy Performance 11010
Credit2 On-Site Renewable Energy 03
Credt2  Enh dC issioni 1
1 Credt4  Enh d Refrigerant M. 1
Credits Measurement & Verification 1
1 Credt&  Green Power 1
Yer 2 Mo
IR Materials & Resources 13 Points
il _ Prereqi Storage & Collection of Recyclables Required
credit1.1  Building Reuse. Maintain 75% of Existing Walls. Floors & Roof 1
Credit1.2  Bu g Reuse, Maintain 100% of Existing Walls, Floors & Roof 1
Credit1.3  Building Reuse. Maintain 50% of Interior Non-Structural Elements 1
1 credit21 € Waste M g , Divert 50% from Disposal 1
Ccredt22  C Waste g . Divert 75% from Disposal 1
Credit3.1  Materials Reuse, 5% 1
credt32  Materials Reuse,10% !
1 credits1  Recycled Content, 10% (post-consumer + % pre-consumer) 1
1 credt42  Recycled Content, 20% (post-consumer + % pre-consumer) 1
1 credits.1  Regional Materials, 10% Extracted, Processed & Manufactured Region 1
credit5.2  Regional Materials, 20% Extracted, Processed & Manufactured Region 1
credté  Rapidly Renewable Materials 1
Credt7  Certified Wood !
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SCORESHEET APPENDIX

JW MARRIOTT - SAN ANTONIO RESORT AND SPA
San Antonio, Texas

LEED.NC - ac -LEED LEED-NC - 9s & C - LEED
J.W. Marriett HIll Country Resert & Spa W, Marristt HIll Country Ressrt & Bpa
[ i iE‘ﬁ Current Strategies & Notes for cagery  |5|1150 Current Strategies & Notes for
j|  ewememaion i ephmertaion
€
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MIYAKO HYBRID HOTEL
Torrance, California

SCORESHEET APPENDIX

Crwmer:
Project:
Location:

M. Okamoto & Associates
Miyako Hotel
21331 Westemn Ave., Tomance, CA

1 BN IR Sustainable Sites
[ EEIEN

Conctruetion Aotivity Poliution Prevention
25ie Tmisotion

Denctty & =

Pute Acai (10
Bioya Stovage & Changing Risees (10

LiwErmitify afd Fush-Effon i Vefues (100

Paridng Capacity (5%) (00

et e 1

=

(=

eoui 3.4

(LR

TER 150% (75|
Cpe Spece 25% (501
SHormwater DecIgn Oty Conbsl

Hormeater Decign Uity Corb

Heat iciand Effeot, eafinsl S0%. (1005

Heat letaned Effeot, Grisn Reest S0% (100%) Cosd Riset TS99
Light Pollution Reduotion

Eihicie Porssib

‘Water EMolent Landcoaping feduoe by 50%

‘Waber EMolent Landsoaping, ho Potstin Lse of fe kngaton
Innovathe Wactewater Teohnobagles, 505 (100%)
‘Water Use Reduation, 2% Recuctien (Prooms |oed 10%)
‘Wizber Uce Redudtion, 30 Redustion (400

Fundamental Commissioning of the Buliding Energy Syctome
MankmUm Ensrgy Parformants

Fundamental Refrigarant Management

Optimizs Energy Performanss 10,55 - 4254, (45 84)

on. Energy 254, 7 5%, 125%, ({154

GAlA

2  Coete ¢
=
| Comcit 3 Enhanoed Commissioning
1 c=4  Enhancsd Retrigerant Management
1 | Coucli £ &
1 cems Green Power s (0%

1ta10
103

Storage & Colection of Rsoynlabiec

Mindmum L4/3 Parformancs
Environmental Tobacoo Emoks (ETS) Control
‘Outdoer Air Dellvery Monitoring
Inorsaced Ventilation

&z lan, During Gontructon

1L Bt o i gy

.;:

Low-EmHting Matsrials, Adteie & Sadles
Low-Emiiting Materiale, Pars s Coafrgs

Low-Emting Materiale, Caipel Sysarms

Low-Emiiting Mabsrials, Gompeste Wood & Agriiter Products
Indoor Cremical & Pollutant Scurse Comiral
Controliablity of Systeme, Lightng

Conbrolabdity of Eycteme, Tharmal Camist

Thermal Combort. Design

Thermal Comeort, Verfcsion

VIeWE, Daylght 75% of Spmces (05%)

Daylight & Views. ices fur $0% of Soaces 000

1 e 1.5
oo 12

o 13

ol 1.4

o2

Innovation in Desipn: Wedel ioom med-un

Innovation In Deslgn: Rooes Gard ity st dewn of Clzone sanitog i
Innovation in Deign: afigy-ilir gphaiom of g antve msfiefno
Innovation In Design: Gieen Powei of sducrtion ouch sceen

LEED™ Agoradied Profczional

0/22/2000

1 Jonas s Bullding Reuce, wsintsin TS5 of Exieteg Wals, Floo
9 fowmi ki D5 of Exuing VWi, Pl
1 fowaia o0 Mor St Enrerns
1 oo 2 it 5% Frses Dipesal
1 o 21 ot 758 Frzes O
4 fowmn: Msterislc Reuce 5%
1 Jencras  ssberials Reuse, 10% (1551
1 cucma s Feopoled Content, 108 (pest-consumer + U2 pro-covmore)
£l w42 Reoyolied Combent, 2% (posl-conmme + V2 -] (3081
1 Cwctsit Regional MatBriale, 100 Exieced, Procmss s & b e Fegonaly
1 cums  Ragional MaterialE, 20 Extieted, Procesed & Mai e Regonaly (404
1 [owmo  Fapidly Renswabie Materisle, 255 (105
1 JremT  Cortified WoDd, FEC S0% of ll wood uied (253)

LEED-NC™ Scorecard Version

Date:

ation & Design Process: Possible Ponts 3

E Project Totals (pe-corificaion csimairs) Possible Points 63

Cemified 2

2 poinm Saver 4

3 poinm Gold %52 31 poins:. Plasse= 43 m &% poinm
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MONTAGE BEVERLY HILLS
Beverley Hills, California

SCORESHEET APPENDIX

LEED for New Construction v2.2
Registered Project Checklist

1

1 Devalopment Denslty & Community Connectlvity

1 Erpwniflald Redevelopmant

1 artarmatiwe Transportabion, Pubiic Transportation Access

1 Alternative Tranaportation, Bicycie Storage & Changing Rooms

Altermative Transportation, Low-Emitting & Fusl-EMdent Vehicies

1 Altarmative Transportation, Paning Capacty

:lnmm:‘nTLL Protact or Restore Habitat
Davelopmi Maximize Open Space

Stormwater Design, Quanity cziml

Stormwater Dasign. Oualh' Caortnal

Haat Island Effect. Non

Heat lsland Effect, ﬁm‘l’

Light Pollution Raduction

|

1 ‘Wiater EMclent Landscaping. Reduce by 0%
‘wiatar EMelent Landscaping. Mo Potable Usa or Mo Imigation

T
‘Wiatsr Use Reduction, 20% Reducion
‘Wiatsr Use Reduction, 30% Reducion

Enengy & Afmosphers 17 Points
Praeeg 1 F tal Cor of the Energy Sysh Ruguined
Praa 2 Minimium Ensrgy Parformancs Rugies
Pty 3 F k it Fuagused

R A A AN 7 s ot s il i Jarm 2%, 007
Performance

CI.S‘H: New Buldings or 3.5% Existing Sullding Renowations
2% New Sulldings or 7% Existing Eulkling Renovalions

m%NewBLllclngs or 35% Existing Bullding Renovations 0
On-%1fts Renawabla Ensrgy a3

2 55 Renewable Enargy
7.5% Renswable Enangy
12.5% Renewabie Energy

Prareq 1 Storage & Collection of Recyclables Fwguines
Crest 1.1 Buliding Reuasa, Malntain 755 of Exisling Walls, Floors & Rool

Cred 12 Buliding Rewasa, Maintain 100% of Existing VWalls, Floors & Roof

Creda 13 Bullding Reuas, Maintain 50% of Interior Mon-Sirecural Blements

C Wante i1, Divert 50% fom Cisposal

i B B

o

c Wasta t, Ditvart 75% tom Disposal

Recycled Content, 10% (DOSI-CONSUMET + 52 DrE-CONSUMEN)
Recycied Content, 20% (DOSI-CONSUMET + %2 DIE-CONGUMEN)
Reglonal Materials, 10% Exiractad, Processed & Marufactured Reghor
Reglonal Materials, 20% Exiractad, Processed & Manufactured Reglor

& Plan, During Constriction
Construction 142 Managsmant Plan, Sefare Sosupancy
Low-Emitiing Materiale, Aghesives & Sealamts

|

=|

|

indoor Chamical & Pollutant Source Control
Controllablity of Systema, Lighting
Controliabllity of Systems, Themal Comfort
Tharral CDITIMII.. Diesign

Thermal Comibort, Ventcation

Daylight & Views, Dayilght 75% of Spaces
Dayilight & Views, Wiews for 30% of Spaces

i ]

i
i
3
.
1
1
1
Lw-Emi Materlats, Composits Wood & Agriioer Products 1
1
i
.
1
1
1
1

= ||

Crest 11 Inmovation In Design: Environmentaily Prefermed Purchasing Plan

i
:
i
|

1

-
EEEE Proiect Totals (pre-certimication estimates) 63 Poimis

Certified: 25-32 points, Sliver 33-35 points, Gokd: 33-51 points, Platinum: 52-69 pol
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ORCHARD GARDEN HOTEL
San Francisco, California

SCORESHEET APPENDIX

Orchard Garden Hotel

Total Points Attempted 28

Orchard Garden Hotel

Materials & Resources

LEED Section Yes or No?|Points Credit orN| points
Sustainable Sites Frerea 1 Storage & Collection of Recyclables Y |0
or creat1.1 [Building Reuse, Mantin 75% of Exsting Shel N 0
el Erosion & Control Y o1z |Building Reuse, Mantain 100% of Exising Shell N 0
Creat 1 Y | creat13 |Building Reuse, Maintain 100% Shell & 50% Non-Shel N 0
o t Y 1 ceize | Construction Waste Management, Diver: S0% Y |1
Brownfield Redevelopment N [li crecttzz | Ca ion Waste Divert 75% A\ L
ive T T —— A Y i cretz1  |Resource Reuse, Spachy 5% N 0
P T - — Y i etz |Resource Rewse, Specty 10% N D
Creat43 | Alternative Transportation, Atemative Fusl Refueling Stations N |ﬁ creatas  |Recycled Content, Specty 25% Y o1
cat4s | Altemative Transportation, Parking Capacty Y |1 c=at+2 | Recycled Content, Spacty 5% v !
etz |Reduced Site Disturbance, Protec or Resiore N ezt L i ials, 20% Locally Y |
creatsz  |Reduced Site Disturbance, Development Fooiprnt N D cez2  |LocallRegional Materials, of 20% Anove, 5% ocally Y |1
create | Stormwater t, Rate and Quantity N D Creat S Rapidly Renewable Materials N F]
Createz  |Stormwater Management, Traatment N D Crect 7 Certified Wood Y |1
Credt 7.1 |Landscape & Exterior Design to Reduce Heat Islands, Mon-Roof N |ﬁ
cet7z |1 & Exterior Design to Reduce Heat Islands, Roof y |1 Credit orN | points
Cracit & Light Pollution Reduction N D Frenzg 1 Minimum IAGQ Performance Y |0
[Preneq 2 Er Tobaceo Smoke (ETS) Control Y [0
or Crecit 1 (Carbon Dioxide (CO.) Monitoring N 0
=t Water Efficient Landscaping, Reduce by 50% ¥ 1 Crectt 2 Increase Ventilation Effectiveness N 0
et 12| Water Efficient img, No Potabie Use of Mo | ¥ 1 =z Construction IAG Plan, ‘Construction Y F
etz [Innovative Wastewater Technologies N o3z [Construction IAQ Management Plan, Before Cccupancy N 0
ceatz1  |Water Use Reduction, 20% Reguction N O ceaatLow-Emitting Materials, Adhesives & Seaants Y |1
Water Use Reduction, 30% Reguction N cr=atal | Low-Emitting ials, Paints Y |1
Crmctt 4.3 Lwﬂn it Hihﬁds.c_a'E. Y |1
YorN e+ | Low-Emitting Materials, Composite Waod N O
7= Fundamental Buiding Systems Commissioning vy [d s findoor Chestoa 2 Poflutant Source Control ¥t
Frersg 2 Minimum Energy F ¥ |0 credits | CH ility of Systems, Perimetar N k
Frersg 3 CFC in HYACER Y |0 createz | ility of Systems, Non-Permeter N |0
o=t 1.1 |Optimize Energy Performance, 20% New / 10% Existing N O cr=at7d [ Thermal Comfort, Campiy with ASHRAE 551262 A Fl
Creat 12 |Optimize Energy Performance, 30% New / 20% Existing N O cet72  [Thermal Comfort, Permanent Monlioring Sysism N
creat 13 |Optimize Energy Performance, 40% New / 30% Existing N etz |Daylight & Views, Dayight 75% of Spaces. Y |1
creat 14| Opfimize Energy Performance, 50% New ! 40% Existing N D c=ai=z  Daylight & Views, Visws for 30% of Spaces N 0
creat1s  |Optimize Energy Performance, 50% Mew / 50% Existing N D Innovation & Design Process
Creat 21 ﬁeneuﬁﬂe Energy. 5% N |ﬁ
Crecit 2.2 |neneumhle Energy. 10% N O Cr=cit 1 Innowation in Desigre Grasn 1
Credt23  |Renewable Energy, 20% N O cr=at 12| Innowation in Design: Education 1
Crmat 3 i Commissioning N creat12  Innowation in Desiy 1
Crmat 4 Czone Y |1 creat14 Innowation in Desis Systam Yy 1
Crecit s Measurement & Verification N O Crectt 2 LEED™ Accredited F ¥ 1
Credit & (Green Power N |ﬁ
April 11, 2007 LEED 2.1 Submissicn
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PAGOSA SPRINGS HOTEL AND RESORT

Pagosa Springs, Colorado

SCORESHEET APPENDIX
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THE PALAZZO CASINO HOTEL AND RESORT
Las Vegas, Nevada

SCORESHEET APPENDIX

Zl ERNST & YOUNG
The Palazzo Hotel Resort: Las Vegas

LEED-NC Progress Matrix

LEED-NC

LEED-NC Version 2.2 Progress Matrix

Palazzo - Sands
Yo ?7 %o
10 4 Sustainab e
58 |Preveq 1 L.
1 88 fowan 1
1 88 [Ceat 2 4 pria Resources
1 o8 o 3
1 88 Credt 41 VI it DRSO WO
1 Wi fcrean 2 1 |DSPOSA 1
1 ssfomaraz TR O COMTRL TO% (PRSI Same S Vs e
1 MR oeat 4 1 |CONSUMES) 1
5 TOMBAIG 2078 [PosT TApE
1 58 foean 4 3 | EMcient Vehicies 1 1 witforeae 4.2 [cOnSUMEn 9
Alternative Transportation, Parking Capacity v el &
Manufactured Regionaly
1 58 fcean 4.4 | (CAPOCISANDOOIS) ) _ L -
1 88 fowan 82 1
1 88 Creat 79 1
1 88 [Cat 72 Islang 1 * GOOr 0 g -
EQ|rwewa t um Fegsws
Yoo ? EQ|rwma 2 Todacco ¢moke (ET2) Control [—
[ Eafcmat s
1 EQ|crem2 Ventuation ]
4]0 3 EQ|creat 41 |LOW-EmITing Materisic, Adhezives & ceannt .
1 1 EC|creat 42 [LOW-EmITing Materialc, Pare: & Coatngs 3
1 EC|Cwat 45 [LOW-EMITInG Materiaic, Carpet Syziems .
Water EMiclent Landscaping. No Potabie Use or No
1 EQ|Creste of . Lgning 1
1 W foean 12 | IMgaAticn 1
1 EQ|cmstez 3 1
1 Wi |crean 3 1+ |Water Use Reduction, 20% Reducton 1 1 EC|crestr 1 3 1
1 EQ|crest 7.2 [Thermal Comfort, Veritcation 1

1 W |orean 32 |Water Use Reduction, 30% Reduction 1

Creit 1 4

| Creat 2

130




SCORESHEET APPENDIX

PROXIMITY HOTEL AND CONFERENCE CENTER
Greensboro, North Carolina

LEED-NC

NEW CONSTRUCTION
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SCORESHEET APPENDIX

SANDPEARL RESORT
Clearwater Beach, Florida

LEEDNC Veeslon 2.2 Registered Project Checklist
Sandpeart
Cinsrwater Basen. #1 Cumopet ae of 82107
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SEAGATE

HOTEL

Delray Beach, Florida

SCORESHEET APPENDIX

TLC Engineering for Architecture

Materials & Resources

LEED® Checklist Worksheet Frereq1 Storage & Collection of Recydables
ecklist YVorkshe Gedt11  Building Reuse, Maintan 75% of Existing Shell 1
June 12, 2006
= (Credit 1.2 Building Reuse, Maintain 100% of Shell 1
EE I
K S E = Credit 1.2 Building Reuse, Maintain 100% Shell & 1
50% Mor-Shell
Sustainable Sites Tredt21  Construction Waste Management, Divert 50% 111
Tredit 22 Construction Waste Management, Divert 75% 1 1
Frereqgi Erosion & Sedimentafion Control _ Cedt21 Resource Reuse, Specify 5% 1
Gt Site Selection 1] Credit 22 Resource Reuse, Specify 10% 1
oedtz  Urban Redevelopment 1 C=dt41 Recyded Content, Specify 10% 1
Credit 3 Brownfield Redevelopment 1 Cedt<2  Recyded Content, Specify 50% 1
Credit 41 Alternative Transportation, Public Transportation 1 1 - - -
Access (redit 5.1 Local/Regional Materials 10% Manufactured 1
Regionally
Tredit42  Alternative Transportation, Bicycle Storage & 1 1 (redit 52 Local/Regional Materials 20% Above, 20% 1
Changing Rooms Hanested Locally
Credit 42 Alternative Transportation, Low E mitting and 1 1 | Cr ediit & Rapidly Renewable Materials 1
Fuel E ficient Vehicles Credit T Certified Wood 1
Credit 44 Alternative Transportation, Parking Capacity 1
Cedit51  Reduced Site Disturbance, Protect or Restore 1 - : z o
Open Space
Credit 52 Reduced Site Disturbance, Dewelopment Footprint 1 Frereq 1 Minimum |AQ Performance
o
Credit61  Stormwater Management, Rate or Quantity 11 =
Gz Ston =1 Management Treatment 1T Feeg2  Environmental Tobacco Smoke (ETS) Control E—
Tedt71  Landscape & Exterior Design to Reduce feat 1 | 1 =t Carbon Dioxide (CO2) Monitoring 1
Idands NonRoof (redit2  |ncrease Ventilation Effectiveness 1
- - - T
Tredit 72 Landscape & Exterior Design to Reduce Heat 1 1 Credit 21 Construction 1AQ Management Plan, During 1 1
Idands Roof Construction !
Gredits  Light Pollution Reduction 1 (Credit 22 Construction |AQ Management Plan, Before 1
Occupancy
Water Efficiency Tredit 41 Low-Emitting Materials, Adhesives & Sealants 1
Credit 42 LowEmitting Materials, Paints and Coatings 111
Credit 1.1 Water Efficient Landscaping, Reduce by 50% 1 1 Credit 4.2 Low-Emitting Materials, Carpet 1 1
Tredit 12 Water Efficient Landscaping, No Potable Use or 1 redit 44 Low-Emitting Materials, Composite Wood 1
No Irigation
9 (Credit 5 Indoor Chemical & Pollutant Source Control 1
Credit 2 i i
Innovative Wastewater Technologies ! G=itc1 Controllability of Systems Perimeler B
Credit21  Water Usee Reduction, 20% Reduction 111 p — -
Credit 82 Confrollability of Systems Mon-Perimeter 111
Credit 22 Water Use Reduction, 30% Reduction 111 Credit 7.1 Themmal Comfort Compliance with ASHRAE 55 111
2004
Energy & Atmosphere Tedt 7.2 Thermmal Comfort Permanent Monitoring System 1 | 1
— Credt 81 Daylight & Views Daylight 75% of Spaces 101
Reeql  F [ ¥ g [
Fereg2  Minimum Energy Performance g (redit 22 Daylight & Views Views for 90% of Spaces 111
Fereq3  CFC Reduction in HYAC&R Equipment =z
- — x Innovation & Design Process
Credit 1.1 Optimize Energy Performance 0] 2
trough 1.5 CETEER i Des 1
- . nnovation in Design:
Credit21  Renewable Enel 5% 1
ay, Credit 12 |nnovation in Design: 1
Credit22  Renewable Energy, 10% 1 Credit 1.2 |nnovation in Design: 1
redit23  Renewable Energy, 20% 1 Credit 14 Innovation in Design: 1
[ Credit 2 LEED® Accredited Professional 111
Credit 2 Additional Commissioning 1 1
Credit4  Ozone Depletion (1 =]
edtS  Measurement & Verification 1 Certified 25-22 points  Silver 22-38 points  Gold 23-51 paints  Platinum 52-88 poins
Credité  Green Power 1 I =
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SCORESHEET APPENDIX

THE NINES HOTEL
Portland, Oregon

LEED Scorecard
The Nines, Portland Oregon
July &, 2009

We&[ N8|  Ceriified 26 o 32 poini= Siver 33 o 3B ponts  Gold

Total Project Score

Y N
C #ww 1 Erosion & Sedimentation Comrol

D cmdtr Sige Selection

0 cwdtz  (Dewelopmens Densiy

D Coacli 3

e g

Ahemative Transporation, Boyck Storagae & Changing Fooms
: Ahemative Transpomation, Hybed Flossars for employces.

+ Ahemnative Transpomnation, Mo New Parking

1 Raduced Sise Disturbance, Protect or Rastora Opon Space

* |Reduced Sie Disturbance, Develapmant Footpeine

wiic i Stormmwaer Manage ment, Raie and Cuantty

122 Srormwaser Manage ment, Treatmant

1 Reduce Heat Islands, Mor Fecd

¢ Reduce Heat Islands, Roof

Light Pallution Reduction

-

b f e f ot f
oDooooooooog

-

1 et g, Aeduca by 20%
.2 Water Efficient Landscaping, No Patabla Usa or Mo Irigation
Innovative Wastew aser Technologies
1 Water Use Reduction. 20% Raducsicn

Fundamental Building Sysems Commissioning

= Minimum Energy Performance

© CFC Reduction in HYAC&R Equip

1 Optimize Energy Performance., 207 New ! 10% Existing
2 Optimize Energy Performance., 30% Now | 205 Exisiing
: Optimize Energy Performance, o New | 309 Existing
Optimize Energy Performance, 5m New ! 40 Exising
= Optimize Energy Performance, 50% New ! 5% Existing
' Renewsble Energy, ==

Renewsble Enengy, 105

: Renewsble Energy, =0

Additional Commissioning

Ozone Depletion

Measurement & Verification

50% Green Power

k|t | 2 1 |

O =wm i Stworage & Collection of Recyclables
DO oot 1.1 Building Reuse, Maintain 75% of Existing Shall
D et 12 Bsilding Aeuse, Meninin 100% of Existing Shell
DO Gedt 15 Bailding Reuse, Maintain 100% Shall 2 50% Mon-Shall
C oozt Construction Wasee Management, Drer 505
C mon 22 Construction Waste Management, Diver: 755

1| D woozi Resource Reuse, Spocly o
D
[H
c
[H
c
c
[H

Crost 22 Hesource Beuss, Spacily 10%

cadl 4.1 Recycled Content, 5% (POST. COMSUMER « 12 POST-INDUSTRIAL)
cot 42 Recycled Content, 10 (POST-CONSUMER + 1/2 POST- INDUSTRIAL)
et 51 Hegional Materials, 209 Manufactured Locally

oot 52 Regional Materials, of 2 Abova, 509 Harvestad Locally

wet  Rapidly Renewable Maerials

et 7 Cemified Wood

AQ Perfo
=angz  Emvironmental Tobaceo Smoke (ETS) Control
Carbon Diexide (C0;) Monitoring

Increase Vensilation Effectiveness

=1 Gonssruction B0 M Plain, During C: or
=2 Construction WO Management Plan, Bsioea Dccupanoy
.1 Low-Emitting Maserials, Adhesives & Ssalants

2 Low-Emitting Maserials, Paints

: Low-Emitting Mese rials, Capet

Low-Emitting Mase rials, Composits Wead

Indoor Chamical & Pollutant Sowrce Congrol

.1 Comtrollability of Sysems, Lighting
Gontrollability of Sys®ms., Thommal Comiord

.1 Thermal Comfors, Comply with ASHRAE =-1832
Thermal Comfort, Parmanant Menitoring Systam

cact 21 Daylight & Views, Daylight 75% of Spaces.

oot 22 Daylight & Views, Views for 505 of Spaces.

- - -
oOoooooooOoOoO0no0o0og
] ] oo 3 7

1 C et 11 Green Housekeeping

1 0 otz Exceed MRS

1 C etz 100% Green Power

1 D et i4 Exceed 55c4.1

1 0 com:  LEED™ Accredited Professional
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SCORESHEET APPENDIX

UNITY VILLAGE HOTEL AND CONFERENCE CENTER
Kansas City, Missouri

Credits and Prerequisites Team Hotes
Sustainable Sites Possible  Pending  Documented |Responsible
Prerequists 1 Eresion & Sedimentation Control 0 No Yes Brad Sonner Credt Documented
Credit 1 Ste Selection 1 0 1 LJohn Ware Credt Documented
Credit2 Urban Redevelopment 1 0 0 A ot Pursuing Credit
Credit3 Brownfield Redeveiopment 1 0 0 B ot Pursuing Credit
Credit41 Alternative Transportation, Pubiic Transportation Access 1 0 0 A ot Pursuing Credit
Credt 4.2 ‘Alternative Transportation, Bicycle Storage & Changing Reoms 1 0 1 lJohn Ware Credt Documented
Credit43 Aternative Transportation, Alternative Fuel Refueling Stations 1 0 1 Bruce schal Credt Documented
Credit 4.4 Altsrnative Transportation, Parking Capacty 1 0 1 lJohn Ware: Credit Documentsd
Creait .1 Reduced Ste Disturbance, Protect or Restore Open Space 1 0 1 lJohn Ware Credt Documented
Credit5.2 Reduced Ste Disturbance, Development Footprint 1 0 1 |John Ware Credit Documented
Credt 6.1 Stormwvater Management, Rate and Quantty 1 0 1 Brad Sonner Credt Documented
Credit6.2 Stormwater Wanagement, Treatment 1 0 1 Rovertwihiman | Credt Documented
Credit7.1 Landscape & Ext Design to Reduce Heat Islands, Non-Roof 1 0 1 |John Ware Credit Documented
Credit 7.2 Landscape & Ext Design to Reduce Heat islands, Roof 1 0 0 A ot Pursuing Credt
Credits Light Polltion Reduction 1 0 1 Dominick Rucereto | Credt Documented
Sustainable Sites Totals 18 0 10
Water Efficiency Possible  Pending  Documented |Responsible Team Notes
Credt 11 Water Efficient Landscaping, Reduce by 50% 1 0 1 Robert Whiman | Credit Documented
Credit 12 Water Efficient Landscaping, o Potable Use or No Irrigation 1 0 1 Robert whiman | Credit Documented
Credit2 Innovative Wastewater Technologies 1 0 1 Dominick Rucereto | Credt Documented
Credita1 Water Use Reduction, 20% Reduction 1 0 1 Dominick Rucereto | Credit Documented
Credit32 Water Use Reduction, 30% Reduction 1 0 1 Dominick Rucereto | Credt Documented
Water Efficiency Totals 5 0 5
Energy & Atmosphere Fossible  Pending  Documented |Responsible Team Notes
Prerequsite 1 Fundamental Buiking Systems Commissioning 0 No Yes Domiick Rucereto |Credt Documented
Prerequisie 2 Minimum Energy Performance. 0 o Yes Dominick Rucereto | Credt Documented
Prerequisie 3 CFC Reduction in HVAC&R Equipment 0 No Yes Dominick Rucereto | Credit Documented
Credit11-1.10  Optimizs Eneray Performance 10 0 3 Dominick Rucereto | Credt Documented
Credt21 Renewable Energy, 5% 1 0 o A Not Fursuing Credit
Credit22 Renewable Eneray, 10% 1 0 o A Not Pursuing Credit
Credt23 Renewable Eneray, 20% 1 0 ] A Not Pursuing Credit
Credit3 Addtional Commissioning 1 0 o A Not Fursuing Credit
Credit4 0zone Depletion 1 0 o A Not Pursuing Credit
Credts Measurement & Verification 1 0 ] A Not Pursuing Credit
Credits Green Power 1 0 ] i Held in reserve: 515,600
Energy & Atmosphere Totals 17 0 6
Materials & Resources Fossible  Pending  Documented [Responsible Team Hotes
Prerequists 1 Storage & Collection of Recyclables. 0 He Yes  |Johnware Credt Documented
Credit 1.1 Buiking Reuse, Waintain 75% of Existing Shel 1 o 0 auia ot Pursuing Credt
Credit 12 Buikling Reuse, Waintain 100% of Existing Shel 1 ] 0 1A ot Pursuing Credit
Credit13 Buiking Reuse, Waintain 100% Shell & 50% Non-Shell 1 o 0 auia ot Pursuing Credit
Credit21 Construction Waste Management, Divert 50% 1 o 1 Nathan Benjamin | Credit Documented
Credit 2.2 Construction Waste Management, Divert 75% 1 ] 0 Nathan Benjamin ~ |Not Pursuing Credt
Credit 31 Resource Reuse, Specity 5% 1 o 0 auia ot Pursuing Credit
Credita2 Resource Reuse, Specify 10% 1 o 0 10 ot Pursuing Credit
Credt 4.1 Recycled Content, Specify 5% PC o 10% PC+P| 1 1 0 Nathan Benjamin ~ |Documented in separate Excel fie
Credit4.2 Recycied Content, Specify 10% FC or 20% FC+PI 1 1 0 Nathan Benjamin | Documented in separate Excel fie
Credit 5.1 LocalRegional Haterials, 20% Manufactured Locally 1 ] 0 Nathan Benjamin | Dacumented in separate Excel fie.
Credits.2 LocalRegional Materials, of 20% Above, S0% Harvested Locally 1 o 0 Nathan Benjamin  |Not Pursuing Credit
Credits Rapidly Renewable Waterials 1 o 0 10 ot Pursuing Credit
Credt 7 Certified Wood 1 ] 0 Nathan Benjamin ~|Not Pursuing Credt
Materials & Resources Totals 13 2 1
Indoor Environmental Quality Possible  Pending  Documented |Responsible Team Notes
Prerequisie 1 Minimum 1AQ Performance 0 No Yes Dominick Rucereto | Credit Documented
Prerequiste 2 Environmental Tobacco Smoke (ETS) Control 0 No Yes Bruce Schal Credit Documented
Credt 1 Carbon Dioxide (CO2) Monttoring 1 0 1 Katrina Gerber | Credit Documented
Credit2 Increass Ventiation Effectivensss 1 0 ] Dominick Rucereto |Not Pursuing Credit
Credt31 Construction 1AQ Wanagement Plan, During Construction 1 0 1 lathan Benjamin | Credt Documented
Credita 2 Construction 1AQ Management Plan, Before Occupancy 1 0 1 lathan Benjamin | Credit Documented
Credit4.1 Low-Emiting Materials, Adhesives & Seslants 1 0 1 [John Ware Credit Documented
Credit4 2 Low-Emitting Materials, Paints 1 0 1 |John Ware Credit Documented
Credt43 Low-Emiting Materials, Carpet 1 0 1 lJohn Ware Credit Documented
Credit4.a Low-Emitting Waterials, Composte Wood 1 0 o LJohn Ware Not Fursuing Credit
Credts Indoor Chemical & Pollutant Sourc Control 1 0 1 Dominick Rucereto | Cradt Documented
Credts 1 Controlabilty of Systems, Perimeter 1 0 1 LJohn Ware Credit Documented
Credits 2 Controlabilty of Systems, Non-Perimster 1 1 ] lJohn Ware: Not Pursuing Credit
Creat7.1 Thermal Comfort, Comply with ASHRAE 55-192 1 0 o B Not Pursuing Credit
Credit72 Thermal Comfort, Permanent Monitoring System 1 0 o A Not Pursuing Credit
Credts 1 Dayight & Views, Daylight 75% of Spaces 1 1 o lJohn Ware Not Pursuing Credit
Credits 2 Dayiioht & Views, Views for 30% of Spaces. 1 0 1 |John Ware Credit Documented
Indoor Environmental Quality Totals 15 2 s
Innovation & Design Process Possible  Pending  Documented |Responsible Team Notes
Credt 11 Innovation in Design 1 0 1 lJohn Ware  ducstonal Program
Credit12 Innovation in Design 1 0 1 |John Ware Green Cleaning
Credit 13 Innovation in Design 1 0 1 lJohn Ware Water Efficiency
Credit14 Innovation in Design 1 0 1 LJohn Ware Recycied Content
Credit2 LEED™ Accredited Professional 1 0 1 |John Ware: John Ware:
Innovation & Design Process Totals 5 0 5
TOTAL 69 4 36
Potential LEED Rating sitver
Certfied: (26 to 32 points)  Siver: (3310 38 points)  Gold: (39to 51 points)  Platinu: (> 52 points)
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WESTIN RIVERFRONT RESORT AND SPA
Avon, Colorado

SCORESHEET APPENDIX

LEED - NC v2.1

-
-
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c ¥ Fremosste | M A4S Pertrmance ]
¥ 2 |Emramersy Topases dmcus (ET2) Cont B
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