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Foreword

[ remember when I was four or maybe five years old, seeing my grandfather
pull up in my driveway in a great big dump truck. His father’s name, his
company’s name, was painted in big red letters on the side of that bright
white Mac truck. My grandfather owned a construction company, and on
this sunny Saturday morning, he was delivering a load of sand for the sandbox
in the backyard. This was my first realization that my grandfather and his
father before him owned a construction firm. Seeing him standing out on
the running board of that truck triggered a feeling inside of me—a feeling
that he loved what he did and was proud to be a part of a great industry. As
[ grew older, that image never faded; it only grew stronger. By the time I
was 10 years old, I knew that I wanted to work for my grandfather. I wanted
to be a truck driver. As the years went by, I realized it was not a truck
driver I wanted to be, it was being a part of the industry in which he was so
successful.

Just like my direction in professions changed, so did the focus of this
company. When my great-grandfather started his company, the primary
focus was concrete flatwork. As the company grew, they moved into larger
projects, and by the time I had that first glimpse into my legacy, the company
had a primary focus in roads and bridges. By the time I was old enough to hold
a real job, the company performed virtually no roadwork and had diversified
into steel fabrication, commercial buildings, heavy industrial, healthcare, and
the installation of process automation equipment. I progressed from a copy
boy through the ranks of project management to the level of vice president
before launching a subsidiary sustainability consulting firm. What does this
evolution of one firm have to do with green building and this book?

XV
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Foreword

In today’s changing world, it is hard to read through a trade publication or
a mainstream magazine without seeing a story about green buildings. Even
magazines like Vanity Fair and Sports Illustrated have had issues that deal with
this topic. When you read these articles, you see words used to describe the
movement like green, integrated design, sustainability, high-performance buildings,
living buildings, integrated delivery, next-generation buildings, and organizations
like the Green Building Initiative (GBI), U.S. Green Building Council
(USGBC), National Institute of Building Sciences (NIBS), General Services
Administration (GSA), Environmental Protection Agency (EPA), and Archi-
tecture 2030 just to list a few. What does all of this mean? Who are all of
these people, and why are they putting such a tremendous amount of eftort
into this movement when many of us may dismiss it as a passing fad?

When you look at the profile of most successful companies, you find that
one key to success is the ability to change and adapt to the marketplace. The
executives who run those successful companies scan the business horizon for
indicators that show them which way to steer their firms. Those of us who are
lucky enough to work in the construction industry are experiencing a change
that has not been seen before. The external effects of global climate changes,
diminishing amounts of raw and manufactured goods, a shrinking labor pool,
an increased amount of governmental regulation, and rising energy costs
combined with the internal forces of shorter time schedules, lower margins,
a mix of delivery methods, and changes in the insurance market have forced
all of us to reevaluate the way we deliver our services to the marketplace. We
are seeing an evolutionary progression in the way buildings are designed and
constructed. We are seeing the green movement take our industry by storm.
All of us in the construction industry need to understand what this means
and how it may affect our businesses.

In the recent past, many of us who work in the construction industry
have been labeled as a “necessary evil,” a part of the delivery supply chain
that is bought and sold as a commodity, forced to compete using the
lowest common denominator—price. Long past are the days when we were
respected for the quality of services we delivered, when we were respected
as “‘master builders.” I feel that the green movement can be looked at in two
ways. It can be viewed as just another trend that we as professionals need
to understand in order to continue to compete using the lowest common
denominator, but it could also be looked at as a way for the construction
industry to regain a higher level of respect. Our ability to solve complex
problems and demonstrate quality can help all of us regain the position of the
master builder.



Foreword

The Associated General Contractors of America (AGC) commissioned this
book to aid construction professionals from any tier to understand what it
takes to compete and to be more successful in the marketplace. The author
and those who contributed to this book have drawn on extensive research
and real-life experience to define the terms used in this segment of the
industry, the risks associated with these types of construction projects, and
how best to manage a “green” project. Our intent was to provide guidance
to contractors. The structure of the book follows the progression of a project,
from acquisition through project closeout. It delineates the typical project
activities and explains how normal deliverables need to be modified when
working on a green project. It is our hope that this book will help contractors
navigate the challenges of green projects and emerge better able to take
advantage of the multitude of benefits these projects ofter.

THOMAS A. TAYLOR

General Manager
Vertegy, an Alberici Enterprise

Thomas Taylor is a member of the AGC Environmental Network Steering
Committee and has served as Chair on the association’s Green Construc-
tion Task Force. Thomas Taylor also participates on the ANSI Technical
Committee charged with developing the first ever consensus based national
standard on green building, Green Globes. The Alberici headquarters has
received the highest level of certification provided both the U.S. Green
Building Council and the Green Building Initiative programs, as well as
other awards and recognition. Chapter 4 of this publication includes a case
study on the Alberici headquarters.

xvii



Preface

Today, the state of the environment and our impact on it is a topic of
discussion and debate at all levels of government, as well as in the corporate
board room and across the table at the local diner. In the past, the focus
was on the industrial and transportation sectors of our economy, and com-
mercial and institutional buildings escaped a lot of public scrutiny because
they appeared to be benign environmentally. Commercial and institutional
buildings do not openly belch smoke, deplete natural resources, use foreign
oil, or pollute the land or water supply. However, over the past decades we
have become increasingly aware of the amount of energy being consumed by
commercial and institutional buildings and the impact that their construction
and operation has on our environment. Even though they do not openly
appear to contribute to the environmental problems that we face today, their
construction and operation results in all of the aforementioned environmental
impacts as we clear land for their construction, use precious natural resources
to manufacture the materials used to construct them, dispose of all sorts of
waste throughout their life, and use fossil fuels directly in the form of natural
gas or indirectly in the generation of electricity to operate them. The impor-
tance of the commercial sector and commercial and institutional buildings to
our economy will grow in the future as the United States continues its shift
from a manufacturing and industrial-based economy to a service economy,
which will compound the problem if we do not take action today.
Economic growth is the key to improving our quality of life in the United
States, and we will need to continue to build and operate commercial and
institutional buildings in the future. We need these buildings to support our
growing population and to provide healthy and productive environments for

Xix
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Preface

people to live, work, and play. Reconciling the seemingly opposing goals
of improving the environment and providing the needed infrastructure to
support economic growth is the genesis of the green building movement.
The green building movement is simply about being mindful of the potential
impact that the construction and operation of commercial and institutional
buildings will have on the environment and devising innovative strategies
to mitigate or eliminate these impacts. This means changing the way we
think about buildings and their construction and operation as well as the
integration of new state-of-the-art technologies into buildings. In short, we
are finding that we can have our cake and eat it too. Today, building
owners, designers, manufacturers, and contractors are focused on achieving
increasingly environmentally friendly and energy- efficient buildings, with
the ultimate goal of producing environmentally and energy-neutral buildings
in the not-too-distant future. The green building movement will provide new
opportunities and challenges for contractors as high-performance buildings
move into the mainstream and become the norm in the United States.

Helping contractors recognize and address the challenges of green building
construction is what this book is all about. Green buildings are as much about
construction as they are about design. Green designs must be implemented and
documented by the contractor for the building to become a reality and achieve
its potential. Sustainable building design and construction can impact the con-
tractor’s material and equipment procurement, sequencing and scheduling of
work, jobsite productivity, and commissioning and closeout activities. Green
requirements may impat not only impact the direct costs of construction, but
also project and home office overhead resulting from increased administra-
tive, documentation, and commissioning requirements. All of these potential
impacts must be recognized and accounted for when bidding, contracting
for, constructing, and closing out a green building project.

The purpose of this book is to provide the contractor with a guide to
effectively bidding, contracting for, constructing, and closing out a green
building project. This book is focused on the green building process from
the contractor’s viewpoint and its potential impact on project management,
delivery, documentation, and risk. This book is not about green design or
the ins or outs of any particular green building rating system that have
already been addressed in many other publications. Instead, this book is
focused on the contractor’s business and construction processes and how
they may be affected by green construction. This book addresses the overall
construction process, including understanding green project requirements
for bidding, contracting for green construction, managing green design



Preface

when the contractor is operating as a design-builder, subcontracting on green
projects, green procurement, managing green construction, and green project
commissioning and closeout. It is our hope that the information contained
in this book will help contractors who are new to the green building market
enter it more confidently and provide contractors who are already working
in this market with new insights that will help them reduce their risk and be
more competitive.

The green building market is an emerging market, and this book repre-
sents a snapshot of this new market today and contractors’ experiences to
date. The green building market will continue to evolve as more public and
private building owners demand high-performance buildings and that their
commitment to the environment be recognized through green building cer-
tification. Existing green building rating systems will continue to change, and
new rating systems will emerge as sustainable buildings become increasingly
mainstream, our understanding of what makes a green building continues to
evolve, and new design and construction techniques, materials, equipment,
and systems become available. Also, government agencies at all levels are
beginning to require that public and private buildings under their jurisdiction
be certified or certifiable using a specified third-party green building rating
systems. This is an exciting time in the building industry, with many changes
and opportunities for contractors. However, to be successful, contractors
must keep up with the rapid pace of change in order to compete in this
emerging market.

Thomas E. Glavinich, D.E., P.E.
The University of Kansas
Lawrence, Kansas
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chapter 1

Green Construction
and the Contractor

1.1 INTRODUCTION

Concern about the environment and the future of our planet has become the
focal point of everyday conversation, political debate, and media coverage
in the United States today. The United States currently uses a significant
amount of the world’s energy and produces a significant portion of the world’s
greenhouse gases. This debate was focused on the industrial, manufacturing,
and transportation sectors in the past, but energy usage and its associated
environmental impacts have become a major issue in the building industry.
Commercial and residential buildings consume about 40 percent of the energy
used in the United States, according to the U.S. Department of Energy’s
Energy Information Agency [EIA 2007]. In addition, both the amount of
energy used in buildings and its percentage of the total U.S. annual energy
usage is expected to increase in the coming decades despite conservation
initiatives, increased building efficiency, and rising energy costs. As a result,
more building owners, including all levels of government, are demanding
high-performance buildings and are seeking third-party certification to verify
and publicly recognize their commitment to the environment.

All of this change has put the construction industry in a reactive mode as
it adjusts to the new technical and administrative requirements that are being
imposed by the project contract documents and third-party certification
requirements. However, green construction doesn’t have to be just another
contract requirement and associated risk that the contractor must address.

Contractor’s Guide to Green Building Construction: Management, Project Delivery, Documentation, and Risk Reduction
Thomas E. Glavinich  Copyright © 2008 John Wiley & Sons, Inc.
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Instead, the contractor can embrace the principles of green construction and
become proactive, which is not only good for the environment but also good
for business. This chapter introduces green construction and the role of the
contractor in creating a sustainable environment through green construction
practices.

1.2 SUSTAINABLE DEVELOPMENT: WHAT IS IT?

The World Commission on Environment and Development (WCED) devel-
oped a definition of sustainable development that was included in its 1987 report.
This report has become known as the Brundtland Report after the chair of
the commission, G. H. Brundtland. The WCED’s definition has been widely
accepted since its publication and is as follows [WCED 1987]:

Humanity has the ability to make development sustainable—to ensure
that it meets the needs of the present without compromising the
ability of future generations to meet their own needs. The concept
of sustainable development does imply limits—not absolute limits
but limitations imposed by the present state of technology and social
organization on environmental resources and by the ability of the
biosphere to absorb the effects of human activity.

The key phrase in the WCED’s definition of sustainable development is
that sustainable development “meets the needs of the present without com-
promising the ability of future generations to meet their needs.” Buildings
constructed and renovated today should have a useful life of 30 or more years.
Construction plays an important role in sustainable development because it
uses the earth’s resources to build the buildings where people live, work, and
play. Just like every other industry, the construction industry is responsible
for the environment. Contractors can strive to ensure that the construction
process is efficient, uses renewable resources, and minimizes resource use and
waste within the confines of the owner’s construction procurement process
and contract documents.

1.3 GREEN BUILDING DEFINED

The term green building 1s defined in the American Society of Testing and
Materials (ASTM) Standard E2114-06a as a building that provides the spec-
ified building performance requirements while minimizing disturbance to
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and improving the functioning of local, regional, and global ecosystems
both during and after its construction and specified service life [ASTM
E2114]. This definition illustrates the importance of the construction pro-
cess in the making of a green building. During construction, it is about
minimizing the environmental impact of the construction process on the
environment through procurement, site layout and use, energy use, waste
management, and construction operations. However, the contractor’s impact
on building sustainability doesn’t stop at substantial completion. A project
delivery system that involves the contractor in the design process or pro-
vides leeway in the contract documents may allow the contractor to use
materials and installation techniques based on its expertise and experience
that will minimize operation and maintenance (O&M) costs over the life
of the building, provide a more durable facility, reduce building-related
illnesses that impact the well-being and productivity of building occu-
pants, and maximize the reuse of building materials at the end of the

building’s life.

1.4 GREEN CONSTRUCTION: REACTIVE OR PROACTIVE?

From a reactive standpoint, green construction only occurs because of the
requirements contained in the contract documents. The contractor builds
the building in accordance with the project plans and specifications and
is only passively involved in sustainable development. This is mainly how
the construction industry has approached green construction in the past.
However, it is becoming more difficult for the contractor to sit on the
sidelines and not be actively involved in green construction. In addition to
being socially responsible and good corporate citizens, contractors should
become involved in green construction for several reasons, including the
following:

* Owners are demanding that their suppliers demonstrate their com-
mitment to the environment and provide environmentally sustainable
products and services. This includes the construction services provided by
contractors and may offer a competitive advantage for environmentally
proactive contractors.

* Many contractors’ field and office employees are concerned about the
environment and prefer to work for an environmentally conscious firm
and feel that they are contributing to the solution rather than being part
of the problem.
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* Environmental laws and regulations that contractors are subject to are
increasing, along with the liability, fines, and cleanup costs associated
with noncompliance.

* Overhead costs associated with complying with environmental laws and
regulations, as well as insurance premiums for environmental coverage,
are increasing.

* The public is becoming increasingly concerned about the environment,
and there is increasing focus on all industries including construction
that could result in increased governmental regulation and compliance
costs for those industries that do not take a proactive approach to the
environment.

In order to take a proactive approach to green construction, contractors
need to make the environment a key element in both their business strategy
and day-to-day operations.

1.5 GREEN CONSTRUCTION WITHOUT GREEN DESIGN?

The owner decides if it is going to build green and the extent to which the
project will be sustainable during the early planning stages of the project. The
design team then implements the owner’s decision during the design process.
Whether or not the contractor is involved in the design process, its primary
function in the project delivery process is to convert the design team’s design
into physical reality for the owner for the agreed-upon price and within the
agreed-upon time frame.

The contractor’s expertise is in planning and managing the construction
process and procuring the necessary labor, materials, and equipment to get the
job done by either self~performing the work or contracting specific portions
of the work to specialty contractors. As a result of its expertise, the contractor
has sole control of the construction means, methods, techniques, sequences,
and procedures unless limited by specific contract provisions in order to
ensure both safe and efficient project delivery. With or without a green
design, the contractor has control of the construction process and can take
a proactive stance with respect to the environment and green construction.
Building green does not have to be just another contract requirement that
needs to be addressed during the building construction and commissioning
process. The contractor can build green with or without a green design.
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1.6 WHAT IS GREEN CONSTRUCTION?

Green construction 1s defined in this book as follows:

Green construction is planning and managing a construction project
in accordance with the contract documents in order to minimize the
impact of the construction process on the environment.

This definition places the contractor in a proactive position with regard to
the environment. The contractor bids or negotiates the work in accordance
with the contract documents, as it always has, being mindful of selection
criteria that the owner will use to select a contractor for the project. Then
in planning and managing the work, the contractor’s project team looks for
ways to minimize the impact of the construction process on the environment,
which includes (1) improving the efficiency of the construction process,
(2) conserving energy, water, and other resources during construction, and
(3) minimizing the amount of construction waste, among other strategies that
do not adversely impact its project budget or schedule and may even reduce
costs and increase productivity. Being green can be a winning proposition
for the contractor.

1.7 GREEN IS LEAN

Lean construction is all about removing waste from the contractor’s business
and construction processes in order to make it more efficient. Green con-
struction is also focused on removing waste from the construction process
and adds an environmental dimension to lean construction. On a renovation
or demolition project, the deconstruction of the existing facility can yield a
significant amount of material that can be either recycled or reused, possibly
creating a profit center for the contractor, diverting waste from landfills,
and conserving energy and resources through recycling. When procuring
materials and equipment, the contractor can work with suppliers to better
package and bundle materials that could both reduce waste and improve
productivity. Similarly, off-site prefabrication of materials can reduce waste
at the jobsite and improve productivity. When expendables such as sealants
and adhesives are purchased, low-emitting materials that can improve the
working environment and productivity could be substituted for traditional
materials.
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1.8 THE GREEN CONTRACTOR

Being green needs to become a way of doing business and part of the
contractor’s corporate culture. Within the home office, the contractor should
investigate ways that will promote and demonstrate its commitment to the
environment as well as provide a payback when possible. This could include
anything from the use of recycled copy paper to photovoltaics. The existing
lighting system could be retrofitted with energy-efficient lamps and ballasts,
as well as occupancy sensors and daylighting controls where appropriate.
As office equipment and appliances are replaced, the new equipment and
appliances could be certified as energy-efficient. Even replacement company
vehicles could be hybrid vehicles or run on alternate fuels.

1.9 ADVANTAGES OF BEING GREEN

Improved productivity and reduced costs at the jobsite, as well as reduced
home office overhead costs, provide tangible benefits of going green that
the contractor can measure. However, other advantages of being green may
be more difficult to quantify but may benefit the contractor. For one, by
focusing on green construction every day, the contractor’s personnel will
become more knowledgeable about the possibilities. So that when an actual
green construction project comes along, they will have a better understanding
of the actual work and costs involved and be more effective construction
team members. Similarly, a commitment to being green in both the office
and the field will appeal to many of the contractor’s employees. Enlisting their
help in this initiative will build camaraderie and commitment to the firm.
Finally, the contractor’s clients are becoming increasingly environmentally
conscious and are looking for the same commitment in the firms with which
they work.

1.10 OVERVIEW OF THIS BOOK

This book provides a blueprint for becoming a green contractor. This chapter
has started the process by defining green construction in such a way that the
contractor can take a proactive approach to sustainability that should benefit
itself, its employees and other stakeholders, and society as a whole. Chapter 2
addresses the elements of green construction that impact both home office
and field operations. It also discusses the various green building standards and
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rating systems to provide the contractor with an overview of the systems and
their requirements.

The key to reducing risk associated with green construction is to thor-
oughly understand the project requirements. Bidding green construction is
covered in Chapter 3. This chapter builds on previous chapters by pointing
out where in the construction documents the contractor can expect to find
green construction requirements and their possible impact on cost, sched-
ule, and productivity throughout the construction process from mobilization
through commissioning. Green construction requirements that address tech-
nical and administrative requirements are cross-referenced with both the
1995 and 2004 editions of the Construction Specifications Institute’s (CSI)
MasterFormat™ that are currently in use.

Contracting for green construction and the construction contract’s
importance in managing the contractor’s risk are addressed in Chapter 4.
This chapter opens with a discussion of contractual risk and risk management
on construction projects and then discusses how green construction require-
ments can impact the contractor’s role and responsibilities under common
project delivery systems, including design-bid-build, construction manager
agency and at risk, and design build. Typical contract documents and con-
tract requirements that could impact the contractor on a green construction
contract are then covered. This chapter closes with a discussion of insurance
coverage and bonding requirements on green projects.

The use of design build as a project delivery system by owners is growing
in the United States for commercial and institutional facilities. As a result,
the contractor that is assuming the role of design builder on a green project
needs to understand how to manage not only construction but also the
design process. Chapter 5 addresses managing green design on design-build
projects. This chapter starts with obtaining the services of a qualified designer
for a green project and the role of the designer during construction and
commissioning. Topics addressed in this chapter include defining design
services needed, soliciting proposals and selecting a designer, contracting
with the designer, professional liability insurance, overseeing the design
process, using design reviews to ensure that the owner’s green requirements
are being met within budget and on schedule, and project closeout. This
chapter should also be useful to the construction manager in working with
the owner and designer during the project planning and design process.

Subcontracting portions of the project work to specialty contractors on
green construction projects results in some unique challenges for the contrac-
tor. The success of a green construction project depends on subcontractor
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performance, which means that specialty contractors must understand their
roles and responsibilities. Chapter 6 focuses on the unique challenges faced
by the contractor subcontracting work on a green project. This chapter
covers subcontractor qualifications and the need to prequalify subcontractors
for green projects, defining subcontract scope of work on green projects,
educating subcontractors about their responsibilities, training subcontractors
to fulfill their responsibilities, green subcontract terms and conditions, involv-
ing subcontractors in the planning and scheduling process, building system
commissioning, and project closeout.

Materials and equipment are a critical factor in green building construction
and the major portion of criteria used to classify or certify a green building.
Even though the designer specifies materials and equipment, the contractor
and its subcontractors must understand the material and equipment specifica-
tions and the characteristics that make the materials and equipment green. This
makes material and equipment procurement a critical success factor for the
contractor in any green construction project. Chapter 7 addresses procuring
material and equipment for green building projects, with a focus on under-
standing green material criteria and terminology. This chapter will not only
help the contractor procure the right materials and equipment for the work
it self-performs, but will also help it qualify material and equipment suppliers,
review subcontractor material and equipment submittals for contract com-
pliance, provide more effective value analyses and constructability reviews,
and better meet project closeout material and equipment documentation and
certification requirements.

Chapter 8 addresses constructing a green project and those aspects of
sustainable construction that specifically impact the contractor’s construction
operations. Topics that are covered include using site layout to minimize site
disturbance, erosion, and runoff during construction; minimizing the use of
fossil fuel and emissions through conservation and alternate fuels; reducing
waste through material recycling and reuse; and improving indoor air quality
during construction by using low-emitting materials, among other strate-
gies. Also covered in this chapter are the measurement and documentation
requirements that may be imposed on the contractor during construction by
the contract documents or third-party green building certification process.
This chapter should also be helpful to the contracting firm that wants to
be more proactive environmentally and incorporate green building methods
into its day-to-day construction operations.

Commissioning and closeout of a green construction project is more com-
plex than a traditional building project, particularly if the owner is seeking



Case Studies

third-party certification. Chapter 9 addresses green building commissioning,
including understanding the contractual requirements for commissioning, the
need for a comprehensive mutually agreed-upon commissioning plan early in
the project, working with an outside owner-appointed commissioning agent,
typical requirements for system startup and testing, and typical documentation
that needs to be submitted. In addition, typical contract closeout requirements
for green buildings are also addressed in this chapter, including submitting
project documentation such as record drawings, addressing warranties and
guarantees required by the contract documents, and training the owner’s
personnel.

At the end of each chapter short case studies have been included to
illustrate the green building topics covered in that chapter. These case studies
were provided by AGC members involved in green building construction.

Appendix A provides a glossary of terms and abbreviations used in the
green building industry and throughout this book. Appendix B provides a
list of references and additional resources for the contractor.

1.11 CASE STUDIES

The Associated General Contractors
of America New Headquarters

The Navy League Building

In 2005, AGC moved its new headquarters offices into the Navy League Building
at 2300 WIllson Boulevard in Arlington, Va. The building exemplifies ““green
building” advances and received a high “Silver Rating”” under the Leadership
in Energy & Environmental Design (LEED®) Green Building Rating System.

Site

The site meets quality growth principles, which include sensitivity to the
following criteria: location, building density, design, diversity, transportation,
accessibility, environment and community. This redevelopment project is
“transit-friendly,” located one block from the Arlington Courthouse Metro sta-
tion and on multiple bus routes. The building incorporates other transportation
alternatives: bicycle storage and changing rooms for the building’s occupants,
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detainment system catches rain-water and stores it in a large vault at the
basement level so that it can be used for irrigating trees and shrubs on
the property as well as for flushing the building’s toilets. Low-flow fixtures,
dual-flush toilets, and using recovered water for chiller re-supply will cut
water use by over 30 percent, compared to conventional office buildings. The
combination of the storm water reuse system and the high water efficiency
plumbing fixtures allows the building to use approximately 60 percent less
potable water overall.

Energy

Building HVAC systems will increase heating and cooling efficiency, reducing
operating costs and air pollution. Additionally the heating, cooling and refriger-
ation systems will not use any ozone depleting CFCs or HCFCs. An Energy-Star
Rating roofing system will decrease temperatures at the roof level. This roof
system helps reduce both the radant heat load of the building and lowers
temperature at the roof thereby alleviating the impact of the building on urban
heat islands. Exterior lighting will be designed to minimize light pollution
and assist national dark sky initiatives. Overall building energy use will be
approximately 20 percent less than conventional office buildings.

Green Materials

The contractor—James G. Davis Construction—was required to salvage or
recycle 75 percent of the waste from demolition, construction and land
clearing. Twenty percent of the building materials had to come from within a
radius of 500 miles, and at least 50 percent of the wood-based materials had
to be Forest Stewardship Council certified.

Indoor Air Quality

Low-emission adhesives, paints and carpets along with exhaust systems
designed to remove airborne particulate matter will improve indoor air quality.

R. J. Griffin & Company

Southface Eco Office, Georgia

When Southface Energy Institute, an Atlanta-based non-profit organization
promoting sustainable homes, workplaces, and communities through educa-
tion, research, advocacy and technical assistance, needed more office space,

11



12 Green Construction and the Contractor




References 13

No compromises were made in resource efficiency, however. Scheduled
for completion in Fall 2007, the Eco Office is designed to use 60 percent
less energy and 80 percent less potable water than a conventional office
by incorporating a high-efficiency thermal envelope, daylighting strategies,
efficient fixtures, salvaged photovoltaic panels, an extensive green roof and
rainwater harvesting to eliminate potable water use for sewage conveyance,
the innovative mechanical systems and irrigation.

The Eco Office collaboration has created a valuable exchange of information
and ideas on sustainable design, building science, and product development
that has strengthened the entire team and influenced the marketplace as
a whole.

The best lesson learned by RJ Griffin, besides the fact that we enjoyed
working with our competitors toward a worthwhile goal, is that, just like all
commercial projects, budget and other obstacles can be overcome with a
creative team of all members (owner, design team, and contractors) when
everyone is involved early on in the preconstruction process. Green building
just adds one more component to the challenge!
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chapter 2

Elements of Green
Construction

2.1 INTRODUCTION

Green buildings are moving into the mainstream of the U.S. construction
industry. Increasingly, private and public owners are requiring that their build-
ing projects be designed and constructed in an environmentally responsible
manner and be recognized as green buildings. This is usually accomplished
by requiring that the project achieve certification as a green building using
a third-party rating system. Green building rating systems are typically point
based and require that the project earn a certain number of points or per-
centage of applicable points in order to be certified to a given level. The
various criteria that must be met to earn these certification points cover
everything from site selection to incorporating renewable energy sources
such as photovoltaics into the project. These requirements impact not only
the building design but also the building construction. The contractor needs
to be aware of these green rating systems and their requirements, because
they can impact both the contractor’s scope of work and costs.

This chapter provides a brief introduction to green rating systems and green
building certifications in the United States. There are a number of regional,
national, and international green building rating systems in use today both
around the world and throughout the United States. As noted in Chapter 1,
the green building market is new and evolving rapidly. As a result, existing
green building rating systems are continually changing and evolving to address
new knowledge and technology, meet the needs of an expanding market for

Contractor’s Guide to Green Building Construction: Management, Project Delivery, Documentation, and Risk Reduction
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green buildings, and incorporate state-of-the-art design, construction, and
operation techniques.

In addition, existing green building rating systems are being adapted
and new green building rating systems are being developed by various
organizations to better fit their needs by addressing specific building types,
building functions, or perceived shortcomings in the existing rating systems.
Therefore, this chapter should be viewed as a guide to understanding
green rating systems and the elements of green buildings as reflected in
the rating systems rather than as a tutorial covering the specific technical
and administrative requirements of any system. For a particular project, the
contractor should look to the specific green building rating system being used
on that project to understand its role and responsibilities for that project. To
assist the contractor in finding the latest information about a particular green
building rating system and certification requirements, contact information for
the sponsoring organizations has been included in this chapter, and references
are included in Appendix B.

2.2 GREEN BUILDING EVALUATION SYSTEMS

Several green building evaluation systems are in use today. These systems
are being developed and promulgated at the international, national, regional,
and local levels. All of these systems are similar in the green building criteria
that they address, but they can be very different in their intent, criteria,
emphasis, implementation, and other important ways. These differences are
often a result of the goals of the sponsoring organization as well as the specific
niche or void in the construction market they are intended to address. These
differences in criteria really stand out when comparing the requirements
of green building evaluation systems developed for different building types,
regions of the country, or points in a building’s life cycle. Today, you can find
specific green building requirements tailored to public and private building
owners and operators, building types such as schools and office buildings,
locations such as state or city, and points in the building’s life cycle such as
new construction and operation.

All of these evaluation systems can be used to guide the design and
construction of green buildings. The goal of green building evaluation
systems 1is usually to ensure that the constructed building meets the owner’s
operational requirements while minimizing the impact of the building on
the environment throughout its life, providing a healthy and productive
environment for occupants, and reducing building energy usage and operating
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costs. These evaluation systems are typically designed to promote building
systems’ integration and the optimization of the building as a whole rather than
optimizing individual stand-alone systems. This is achieved by encouraging
a thorough planning process, integrated building design and construction,
rigorous building commissioning and closeout procedures, and ongoing
monitoring and evaluation of postoccupancy building performance.

Some of these green building evaluation systems also include a third-party
evaluation process that leads to certification of the building as a green
building. These third-party certification processes are intended to provide a
quantitative method for measuring a building’s greenness and an objective
method for designating a building as a green building. Most of these green
building evaluation systems are point based and certify that a building is green
based on the number of points achieved or a percentage of points possible.
Beyond certification as a green building, many of these third-party rating
systems also grade the greenness of the building by awarding higher grades of
certification for higher numbers or percentages of points.

In general, green building evaluation systems are voluntary. The exception
to this is when the federal, state, or local government requires that public or
private buildings within its jurisdiction be certified or certifiable at a specified
level using one of these green building evaluation systems. If there is no
outside requirement, then the owner decides whether it wants to use one of
the green building evaluation systems on its project and, if so, the criteria on
which to base the design and construction. As noted previously, each of these
green building evaluation systems is different, and the owner needs to select
the evaluation system that best meets its sustainable goals for the building
project. The contractor also needs to understand that the green evaluation
system selected by the owner will probably impact its scope of work and
costs when compared to the same building project using traditional criteria
or another green building evaluation system.

2.3 LEED™ CERTIFICATION
2.3.1 U.S. Green Building Council

The U.S. Green Building Council (USGBC) is an industry organization
whose membership consists of all parts of the construction industry, including
owners, designers, and contractors. The USGBC promotes the construction
of environmentally friendly, high-performance buildings through its sponsor-
ship of the Leadership in Energy and Environmental Design (LEED™) green
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building rating systems. The purpose of these rating systems is to provide an
objective standard for certifying that a building is environmentally friendly
or green. As a result of the public’s growing concern about the environment
and rising energy costs, there is a growing movement among both public and
private building owners to have their buildings LEED™ certified. Although
the foundation for LEED™ certification is laid during the design process, the
design intent must be implemented through the construction process. The
contractor needs to be aware of LEED™ requirements, because they can im-
pact material and equipment procurement as well as construction require-
ments and costs, which will be discussed in the chapters that follow. In addi-
tion, understanding LEED™ requirements will allow the contractor to effec-
tively analyze and value-engineer the project within the LEED™ require-
ments for the owner.

2.3.2 LEED™ Rating Systems

The USGBC LEED™ rating system started with new construction and
major renovations (LEED™-NC) in 1999. Since that time, the USGBC has
either developed or is in the process of developing rating systems to address
the specific needs and characteristics of other building types and projects.
Currently, LEED™ rating systems include those shown in the following table:

Table 2-1
Version
LEED™ Designator Rating System Purpose No. Date
LEED-NC New Construction and Major Renovations 2.2 2005
LEED-CS Core and Shell 2.0 2006
LEED-CI Commercial Interiors 20 2005
LEED-EB Existing Buildings: Upgrades, Operations, 2.0 2005
and Maintenance
Homes (Pilot) 1.11a 2007
Neighborhood Developments (Pilot) 2007
Retail: New Construction and Major 2.0 2007
Renovation (Pilot)
Schools: New Construction and Major 2007
Renovation (Pilot)
Multiple Buildings and On-Campus Building 2007

Projects (Pilot)
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LEED™-NC was the first USGBC LEED™ rating system, and it is
currently the rating system in the widest use throughout the United States.
Therefore, the following sections will focus on LEED™-NC, because this
is the most likely LEED™ rating system that the contractor will encounter.
The LEED™ rating systems for core and shell (LEED™-CS), commercial
interiors (LEED™-CI), and existing buildings (LEED™-EB) are similar and
based on LEED™-NC.

2.3.3 LEED™-NC Certification Process

LEED™-NC certification of a building project starts with the owner’s
decision that the project will be a green project. In the early stages of design,
the owner registers its intent to have the building project LEED™-NC
certified with the USGBC. The owner’s decision and registration must
happen early in the design process, because the decision to have a building
LEED™-NC certified will drive many fundamental decisions throughout the
design process and could even impact site selection if the project site has not
already been determined.

As part of the registration process, the owner establishes goals for the
project in the following six categories in conjunction with the contractor
and/or architect as shown in Figure 2-1:

* Sustainable Site (SS)

* Water Efficiency (WE)

* Energy and Atmosphere (EA)

* Materials and Resources (MR)

* Indoor Environmental Quality (EQ)

* Innovation and Design Process (ID)

LEED™-NC certification is based on the owner’s ability to demonstrate
that the building project meets the requirements of the LEED™-NC rating
system. The LEED™-NC rating system is summarized in Figure 2-1 and
includes the six categories listed plus specific subcategories designated either
as prerequisites or credits under each category. As can be seen from Figure
2-1, prerequisites do not have any points associated with them but must be
achieved in order for the building to earn any points for that category. For
instance, the Material and Resources (MR) category has one prerequisite
associated with it. In order for the project team to earn any credits toward
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CREDIT DESCRIPTION LEED PTS
SUSTAINABLE SITES
SS PA1 Construction Activity Pollution Prevention
SS C1 Site Selection 1
SS c2 Development Density & Community Connectivity 1
SS Cc3 Brownfield Redevelopment 1
SS C41 Alternative Transportation: Public Transportation Access 1
SS Cc4.2 Alternative Transportation: Bicycle Storage & Chancing 1
Rooms
SS Cc4.3 Alternative Transportation: Low Emitting & Fuel Efficient 1
Vehicles
SS C4.4 Alternative Transportation: Parking Capacity 1
SS C5.1 Site Development: Protect Or Restore Habitat 1
SS C5.2 Site Development: Maximize Open Space 1
SS cé6.1 Storm Water Design: Quantity Control 1
SS c6.2 Storm Water Design: Quality Control 1
SS C7A1 Heat Island Effect: Non-Roof 1
SS Cc7.2 Heat Island Effect: Roof 1
SS cs8 Light Pollution Reduction 1
WATER EFFICIENCY
WE C1.1 Water Efficient Landscaping: Reduce By 50% 1
WE Cc1.2 Water Efficient Landscaping: No Potable Water Use Or No 1
Irrigation
WE c2 Innovative Wastewater Technologies 1
WE C 3.1 Water Use Reduction: 20% Reduction 1
WE Cc3.2 Water Use Reduction: 30% Reduction 1
ENERGY & ATMOSPHERE
EA PA1 Fundamental Commissioning Of The Building & Energy
Systems
EA P2 Minimum Energy Performance
EA P3 Fundamental Refrigerant Management
EA C1 Optimize Energy Performance 1-10
EA c2 On-site Renewable Energy 1-3
EA Cc3 Enhanced Commissioning 1
EA C4 Enhanced Refrigerant Management 1
EA C5 Measurement & Verification 1
EA C6 Green Power 1
MATERIALS & RESOURCES
MR P1 Storage & Collection Of Recyclables
MR C141 Building Reuse: Maintain 75% Of Existing Walls, Floors, & 1
Roof
MR c1.2 Building Reuse: Maintain 95% Of Existing Walls, Floors, & 1
Roof

Figure 2-1

LEED™-NC Prerequisites and Credits.
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CREDIT DESCRIPTION LEED PTS

MR C1.3 Building Reuse: Maintain 50% Of Interior Non-Structural 1
Elements

MR c21 Construction Waste Management: Divert 50% From 1
Disposal

MR c22 Construction Waste Management: Divert 75% From 1
Disposal

MR C 3.1 Material Reuse: 5% 1

MR Cc3.2 Material Reuse: 10% 1

MR C41 Recycled Content: 10% 1
(Post-Consumer + /> Pre-Consumer)

MR Cc4.2 Recycled Content: 20% 1
(Post-Consumer + /> Pre-Consumer)

MR C5.1 Regional Materials: 10% Extracted, Processed & 1
Manufactured Regionally

MR C5.2 Regional Materials: 20% Extracted, Processed & 1
Manufactured Regionally

MR C6 Rapidly Renewable Materials 1

MR c7 Certified Wood 1

INDOOR ENVIRONMENTAL QUALITY

EQ PA1 Minimum IAQ Performance

EQ P2 Environmental Tobacco Smoke (ETS) Control

EQ C1 Outdoor Air Delivery Monitoring 1
EQ Cc2 Increased Ventilation 1
EQ C 3.1 Construction IAQ Management Plan: During Construction 1
EQ c3.2 Construction IAQ Management Plan: Before Occupancy 1
EQ C4A1 Low-Emitting Materials: Adhesives & Sealants 1
EQ c4.2 Low-Emitting Materials: Paints & Coatings 1
EQ C43 Low-Emitting Materials: Carpet Systems 1
EQ C4.4 Low-Emitting Materials: Composite Wood & Agrifiber 1

Products

EQ C5 Indoor Chemical & Pollutant Source Control 1
EQ C6.1 Controllability Of Systems: Lighting 1
EQ Cc6.2 Controllability Of Systems: Thermal Comfort 1
EQ C7A1 Thermal Comfort: Design 1
EQ cr7.2 Thermal Comfort: Verification 1
EQ C 8.1 Daylight & Views: Daylight 75% Of Spaces 1
EQ c8.2 Daylight & Views: Daylight 90% Of Spaces 1

INNOVATIVE DESIGN

ID C1.1 Innovation In Design 1
ID c1.2 Innovation In Design 1
ID C13 Innovation In Design 1
ID C14 Innovation In Design 1
ID c2 LEED Accredited Professional 1
TOTAL POINTS POSSIBLE & REQUIRED PROJECT POINTS 69

Figure 2-1 (Continued)
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LEED™-NC certification in the Material and Resources category, the
requirements associated with prerequisite P1, which addresses the storage and
collection of recyclables, must be met.

Once a category’s prerequisites are met, points toward LEED™-NC
certification can be achieved by meeting the requirements of the various
credits that are included as part of the category. As can be seen from Figure
2-1, many credits are broken down so that additional points can be awarded
based on the level of achievement. For example, in the Indoor Environmental
Quality (EQ) category, Credit 8 addresses daylight and views. If the building
does not meet the criteria of Credit 8.1, which is daylighting in 75 percent
of the building spaces, then no points toward LEED™-NC certification will
be awarded for Credit 8. However, if the requirements for Credit 8.1 are
met and 75 to 89 percent of spaces are daylit, then one point is earned by the
project toward LEED™-NC certification. Similarly, if more than 90 percent
of the building spaces meet the daylighting criteria set forth in Credit 8.2,
then two points will be earned toward LEED™-NC certification.

Throughout design and construction, the project team documents how
they are meeting both the category prerequisites and credits for points toward
certification as shown in Table 2-2. Beyond fulfilling category prerequisites,
the owner is free to determine what categories and credits within those
categories that will be sought to obtain certification. Not every credit within
the LEED™ rating system needs to be addressed in the building design and
construction. The number of credits earned by the project will, however,
determine the level of LEED™ certification. Credits required to earn the
various levels of LEED™ certification are as follows:

There are multiple submittals during the LEED™ application process,
including some preliminary design submittals. Whoever submitted the regis-
tration form (owner, contractor, or architect) would also be responsible for
submitting the application to the USGBC for LEED™ certification. This
would consist of the required project documentation to substantiate each
prerequisite and credit claimed, other supporting documentation including

Table 2-2

Certification Level Points Required

Certified 26-32
Silver 33-38
Gold 39-51

Platinum 52-69
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a project narrative that includes at least three project highlights, and the
application fee. Following receipt and review of the application, the USGBC
issues its preliminary findings, along with a request for any additional infor-
mation that it needs to perform its final review. Within 30 days, the project
team makes its final submittal to the USGBC, which is followed by the
USGBC’s final review and award of LEED™ certification to the project.

2.3.4 Information on the LEED™ Rating System

To assist the project team in meeting the requirements of the LEED™-NC
rating system, the USGBC publishes the LEED™ Reference Guide and
LEED™ Letter Templates. The LEED™ Reference Guide provides invaluable
information about the intent of each prerequisite and credit, requirements
and submittals needed, design strategies, case studies, and other information.
LEED™ Letter Templates help the construction team prepare the LEED™
certification application by providing electronic forms for documenting that
prerequisite and credit performance requirements have been met. Both the
LEED™ rating system and letter templates are available on the USGBC
Web site, and the reference guide can be purchased from the USGBC. The
USGBC’s contact information is as follows:

U.S. Green Building Council

1800 Massachusetts Avenue N'W, Suite 300
Woashington, D.C. 20036

Telephone: (202) 828-7422

Fax: (202) 828-5110

E-mail: info@usgbc.org

Web site: www.usgbc.org

2.3.5 Projects, Not Products, Are LEED™ Certified

Only building projects can be LEED™ certified. The USGBC does not
certify building products for use on LEED™ projects. The focus of LEED™
prerequisites and credits is on building life-cycle performance and meeting
specific goals that are aimed at improving the environment, reducing energy
use, and increasing occupant comfort and productivity. The LEED™ rating
system 1is really about optimizing the building as a system rather than
optimizing individual systems or components, which may lead to less optimal
building performance as a whole.
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2.3.6 LEED™-Accredited Professionals

While not required, a LEED™-Accredited Professional can be a valuable asset
to a building project seeking accreditation because of his or her knowledge
of the process and requirements. Anyone can become a LEED™-Accredited
Professional by taking the USGBC’s examination that tests the candi-
date’s knowledge of green construction, sustainable building design, and
the LEED™ certification process. Having a LEED™-Accredited Professional
on a building project is worth one extra point toward accreditation under
Credit 2 of the LEED™-NC Innovative Design (ID) Category.

Having one or more LEED™-Accredited Professionals on staft may be
advantageous for the contractor both from an operational and marketing
standpoint. Operationally, someone familiar with the LEED™ accreditation
requirements and process would be valuable in value engineering, bid prepa-
ration, procurement, and project closeout where specific documentation
is required. For instance, in the Materials and Resources (MR) Category,
there are prerequisites and credits for construction waste management, use
of recycled building materials, and use of materials manufactured within a
500-mile radius. These and other LEED™ prerequisites and credits could
impact the contractor’s project costs and productivity. In addition, hav-
ing a LEED™-Accredited Professional could also be a valuable marketing
tool, because it shows that the contractor is interested in sustainable con-
struction and understands LEED™ requirements, giving it a competitive
advantage.

2.4 GREEN GLOBES™ CERTIFICATION

2.4.1 Origins of Green Globes™

The Building Research Establishment Environmental Assessment Method
(BREEAM) was developed in the United Kingdom as a voluntary green
building rating system. The purpose of BREEAM is to assess the energy
and environmental performance of existing commercial buildings along the
following four dimensions:

* Energy Efficiency

* Environmental Impact
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e Health

* Operation and Management

BREEAM was adopted by the Canadian Standards Association (CSA) and
published as BREEAM Canada for Existing Buildings in 1996. BREEAM
Canada 1s administered by ECD Energy and Environmental, Ltd.

The BREEAM Green Leat program evolved along with Green Leaf for
Municipal Buildings by the Federation of Canadian Municipalities. These
programs evolved into BREEAM Green Leaf for the Design of New
Buildings in 2000. The objective of BREEAM Green Leat was to provide
building owners with a self-assessment tool that can be used to evaluate
existing buildings. ECD developed a Web-based version of Green Leat and
dubbed it Green Globes in 2004.

2.4.2 Green Building Initiative

The Green Building Initiative (GBI) was established in 2004 as a nonprofit
organization to help local homebuilding associations promote the use of the
National Association of Homebuilders’ (NAHB) Model Green Home Building
Guidelines. In 2005, the GBI licensed Green Globes™ for use in the United
States, and this license allows the GBI to promote and further develop Green
Globes™ in the United States. With this license, the GBI has adapted Green
Globes™ for use in the U.S. commercial building market by referencing U.S.
codes and standards, conversion of metric to English units, and incorporating
tools such as the U.S. Environmental Protection Agency (EPA) Target
Finder.

2.4.3 Green Globes™ Rating System

The Green Globes™ rating system is an interactive Web-based system that
includes a self-assessment tool, rating system for certification of the building
as a green building, and guide for enhancing a project’s sustainability based
on the outcome of the self-assessment. The self-assessment tool can be used
independently of the rating system if the project owner does not want to
pursue third-party verification and certification.
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As shown in Figure 2-2, the Green Globes™ rating system is broken down
into seven categories and associated number of points achievable by each
category as shown in Table: 2-3

Table 2-3

Green Globes™ Rating Category

Points Percent

A Project Management 50 5.0
B Site 115 11.5
C Energy 360 36.0
D Water 100 10.0
E Resources, Building Materials, & Solid Waste 100 10.0
F Emissions & Other Impacts 75 7.5
G Indoor Environment 200 20.0
TOTAL 1000 100.0
A. PROJECT MANAGEMENT
A.1 Integrated Design20
A.2 Environmental Purchasing 5
A.3 Commissioning — Documentation 20
A.4 Emergency Response Plan 5 50
B. SITE
B.1 Site Development Area 45
B.2 Reduce Ecological Impacts 40
B.3 Enhanced Watershed Features 15
B.4 Site Ecological Improvement 15 115
C. ENERGY PATH A PATH B
C.1 Energy Consumption 110 110
C.2 Energy Demand Minimization 135 135
C.3 “Right Sized” Energy Efficient Systems N/A 110
C.4 Renewable Sources Of Energy 45 45
C.5 Energy-Efficient Transportation 70 360 _70
D. WATER
D.1  Water 40
D.2 Water Conservation Features 40
D.3 Reduce Off-Site Treatment Of Water 20 100
E. RESOURCES, BUILDING MATERIALS, & SOLID WASTE
E.1 Materials With Low Environmental 40
Impact
E.2 Minimized Consumption & Depletion Of 30
Material Resources
E.3 Re-Use Of Existing Structures 10
E.4 Building Durability, Adaptability, & 10
Disassembly
E.5 Reduction, Re-Use, & Recycling Of 10 100
Waste
F. EMISSIONS & OTHER IMPACTS
F.1  Air Emissions 15
F.2 Ozone depletion & Global Warming 30
F.3 Contamination Of Sewer Or Waterways 12

Figure 2-2 The Green Globes™ Rating System.

470
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F.4 Land & Water Pollution 9

F.5 Integrated Pest Management 4

F.6 Storage For Hazardous Materials 4 75
G. INDOOR ENVIRONMENT

G.1 Effective Ventilation System 60

G.2 Source Control For Indoor Pollutants 45

G.3 Lighting Design & Integration Of 45

Lighting Systems

G4 Thermal Comfort 25

G.5 Acoustic Comfort 25 ~ 200
TOTAL POINTS 1000

Figure 2-2 (Continued)

2.4.4 Green Globes™ Self-Assessment

The Green Globes™ rating system can be accessed and updated throughout
the design process by the design team to ensure that project information is
always up to date and reflects the current state of the design. However, formal
self-assessments are completed online at the completion of the schematic
design and construction document phases of the building project. At these
points in the project, the Green Globes™ rating system provides the project
team with feedback regarding how the current project rates in relation to
what it could be based on industry standards and best practices. The Green
Globes™ rating system also provides the project team with suggestions as to
how the project’s sustainability could be improved.

2.4.5 Green Globes™ Certification

The GBI provides third-party certification of green buildings for owners who
want to pursue certification using the Green Globes™ rating system. Unlike
the USGBC’s LEED™ rating systems, the GBI’s rating system is based on
the percentage of points achieved by the project based on the number of
applicable points rather than the actual number of points achieved. The GBI’s
percentage-based rating system is designed to recognize that not all point
categories and associated green building strategies are applicable to all building
projects. The total number of possible points against which the project will
be measured for certification varies based on the nature of the project.

To illustrate the GBI’s percentage-based rating system, consider subcat-
egory E.3 in Figure 2-2, which addresses the reuse of existing structures
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and has 10 points associated with it. If there is no existing structure on
the site of the building project being evaluated, the ten points available in
this subcategory are not included in the total number of points possible,
making the maximum points possible for certification 990 rather than 1,000.
In comparison, as can be seen from Figure 2-1, the USGBC’s LEED™-NC
criteria includes three points in Materials and Resources (MR) Category
Credit C1 out of 69 points possible for existing building reuse. If there
is no existing structure on the site, there is no adjustment to the points
possible.

With the Green Globes™ rating system, the building can earn up to
four globes based on the percentage of applicable points earned as shown
in Table 2-4. One globe is the lowest Green Globes™ rating, and that
requires that the building project achieve a minimum of 35 percent of the
applicable points. As can be seen from the following table, the number of
globes awarded to a building project increases with the percentage of points
earned.

In addition to the percentages associated with each level of Green Globes™
certification, the GBI also provides a qualitative description of the significance
of the rating earned by the building as follows:

Demonstrates movement beyond awareness and commitment to sound
energy and environmental design practices by demonstrating good
progress in reducing environmental impacts.

Demonstrates excellent progress in achieving ecoefticiency results through
current best practices in energy and environmental design.

Demonstrates leadership in energy and environmental design practices and
a commitment to continuous improvement and industry leadership.

Reserved for select building designs that serve as national or world leaders
in energy and environmental performance. The project introduces
design practices that can be adopted and implemented by others.

Table 2-4

Certification Level Percentage of Points Required

1 Globe 35-54
2 Globes 55-69
3 Globes 70-84

4 Globes 85-100
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2.4.6 Green Globes™ Verification Process

Green Globes™ certification of a building occurs through a two-stage
verification process. The first stage of the verification process occurs when
the construction documents are complete. At this stage, the project team
completes an online questionnaire, and then the questionnaire responses are
verified by the GBI against the documentation generated by the project
team during the design process. The design documentation includes not only
the construction documents but also the results of analyses and simulations
conducted in the course of the design and used to establish benchmarks
against which the design is evaluated. Upon successful completion of the
first-stage design document review, the project team receives a certificate
recognizing its sustainable design.

The second stage in the Green Globes™ verification process occurs after
building construction is complete. A GBI representative visits the project and
inspects it to verify that the project was completed in accordance with the
construction documents. In addition to the construction documents, other
documentation such as waste disposal, projected energy use, and life-cycle
modeling are also reviewed. Based on the inspection, the GBI determines the
Green Globes™ rating that will be awarded, issues a plaque recognizing the
project team’s accomplishment, and allows the owner to publicize its green
building rating.

2.4.7 Information on the Green Globes™ Rating System

Information on Green Globes, the current Green Globes™ rating system,
registration and fees for using the Green Globes™ system, as well as Green
Globes™ certification can be obtained from the GBI. Contact information is
as follows:

The Green Building Initiative
2104 SE Morrison

Portland, Oregon 97214
Telephone: (877) 424-4241
Fax: (503) 961-8991

E-mail: info@thegbi.org
Web site: www.thegbi.org

The GBI provides both online and classroom training on Green Globes™.
Information about this training can be obtained on their Web site.
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2.5 ADDITIONAL RATING SYSTEMS

There are additional green building rating systems as described in a study
performed by the Pacitic Northwest National Laboratory in 2006 [Fowler
2006]. The study identified several other applicable rating systems in addi-
tion to the USGBC’s LEED™ and the GBI’s Green Globes discussed in this
chapter after screening available rating systems for use in the U.S. construction
market based on relevance, measurability, applicability, and availability. These
rating systems included BREEAM, which is the forerunner of Green Globes
as discussed in this chapter, the Japan Sustainable Building Consortium’s
(JSBC) Comprehensive Assessment System for Building Environmental Effi-
ciency (CASBEE), and the Green Building Assessment Tool (GBTool™),
which was developed as part of the Green Building Challenge by Natural
Resources Canada.

2.6 CASE STUDY

McGough Construction

Bloomington Central Station, Minnesota

The ‘“urban village” and the “transit-oriented development” have enjoyed
growing popularity in recent years, as Americans have become increasingly
fed up with the hassles of commuting, the sterility of the strip-mall environment
and the explosive costs of automobile transportation. Urban villages, which are
compact, pedestrian-friendly mixed-use neighborhoods, and transit-oriented
developments (“TODs”)-urban villages accessed by mass-transit—have be-
come the principal models for rejuvenating urban and suburban landscapes.
As TODs continue to gain widespread acceptance as the offspring of urban
villages, developers look to enhance them by incorporating ‘“‘eco-friendly”
construction—‘‘green” building—into their planning.

The first phase of the Bloomington Central Station development, Reflections
at Bloomington Central Station, is a 263-unit condominium that features a vari-
ety of sustainable construction strategies, including extensive use of recycled
building materials, low-emission indoor paints, twice-filtered air, high-efficiency
irrigation and stormwater management, and ‘“daylighting” —the use of natu-
ral light to reduce the need for electric light while reducing solar heat gain
and glare. In part because of its pioneering construction approach, Reflec-
tions received the Minneapolis—St. Paul Business Journal's award as ‘“New
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of diverting one-half of all materials, an illustration of the dedication of
McGough personnel to accommodating space constraints and learning new
waste management procedures.

Reflections condos and the use of recycled materials. Because the
building is composed predominantly of concrete and glass, the high fly-ash
content in the concrete and recycled aluminum in the curtainwall assembly
entitles Reflections to claim its 5 percent Recycled Content goal. Another major
contributor is the flooring sound-control underlayment, which is composed
of 100 percent postconsumer recycled rubber from car tires. Other recycled
materials include rebar, metal framing, insulation, drywall, and steel.

‘“Daylighting” techniques at Reflections. The efficient sizing of Reflections
condominiums—650 to 1,000 square feet—combined with the floor-to-ceiling
glass curtainwall, translates into 97 percent of the regularly occupied spaces
meeting the LEED™ daylighting requirement, and 98.9 percent of the spaces
providing access to views.

Inoperable windows at Reflections produces a marketing benefit for
prospects with respiratory issues. Perhaps the most notable quality of
Reflections construction is the fact that the windows are not operable—a
rarity in condominium design. The high-performance mechanical system is
designed around this factor, which ensures that the air inside the structure
is purer than outdoor air: the latter is filtered three times before entering
the living units, which are continuously exhausted and average one complete
air change per hour. Complementing the high level of indoor air quality, 100
percent of the paint in the building meets the LEED™ standard for low-VOC
content. In addition, an Indoor Air Quality Management Plan was in effect for
the duration of construction.
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chapter 3

Understanding Green Project
Requirements

3.1 INTRODUCTION

The key to reducing risk associated with green construction is to thoroughly
understand the project requirements. This understanding starts with the
owner’s bid documents, which will be the basis for the contractor’s bid
and includes the owner’s bid requirements, contractual requirements, and
technical factors that will impact the contractor’s scope of work and risk. This
chapter builds on previous chapters by pointing out where in the construction
documents the contractor can expect to find green construction requirements
and their possible impact on cost, schedule, and productivity throughout the
construction process from mobilization through commissioning. Green con-
struction requirements that address technical and administrative requirements
are cross-referenced with both the 1995 and 2004 editions of the Construction
Specifications Institute’s (CSI) MasterFormat™ that are currently in use.

3.2 IMPACT OF GREEN REQUIREMENTS

As discussed in this chapter and throughout the remainder of this book,
green project requirements can impact all aspects of the construction process
as well as the contractor’s costs, schedule, and productivity. There is often
a misconception that green building construction impacts only the design

and it 1s business as usual for the contractor. This is not the case. First,
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the green design must be implemented by the contractor in order for the
green building to become a reality. Green design requirements will impact
the contractor’s procurement process as well as the construction and project
closeout. In addition, many requirements on green building projects will
impact how the contractor and its subcontractors carry out the work at the
project site. These requirements include site layout and use, construction
waste management, material storage and protection, indoor air quality during
construction, and others. Therefore, the contractor must understand the
green project requirements, which include not only the contract document
requirements but also the requirements of any third-party green building
rating system that is used on the project (as discussed in Chapter 2).

3.3 GREEN PROJECT DELIVERY
3.3.1 Importance of Green Project Delivery

A green construction project can be organized in a variety of ways to take
it from concept to completion for the owner. How a construction project is
organized is often referred to in the construction industry as a project delivery
system. The owner typically decides how a green construction project
will be organized in the early planning stages of the project. The project
delivery system is so important to the contractor on a green building project
because the project organization determines the contractor’s involvement
in the project, which in turn affects its scope of work and risk. This
section discusses some common project delivery systems that are used on
green construction projects. There is no one right way to organize a green
construction project. Each project is unique, and the project delivery system
should be tailored to the specific construction project as well as the owner’s
capabilities.

The information on project delivery systems contained in this chapter
is only intended to provide an overview of some of the more common
project delivery systems and how they relate to green construction. The
discussion is intended to give the reader a framework for discussions that
follow in later chapters about specific aspects of green construction and the
green construction process that are impacted by the project delivery system.
For instance, Chapter 5 addresses managing green design on design-build
projects. For a more complete discussion of project delivery systems, the
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reader is directed to Project Delivery Systems for Construction, published by The
Associated General Contractors of America.

3.3.2 What s a Project Delivery System?

A project delivery system defines how a construction project will be organized
in order to take it from the owner’s concept to physical reality. This
organization needs to be matched to the owner’s in-house design and
construction capabilities as well as the unique characteristics of the project.
The way in which the project is organized will affect how efficiently and
effectively it can be designed and built.

Unlike most business organizations, organizations formed to design and
build construction projects are temporary. In most cases, the owner, designers,
and constructors come together to complete a construction project, and then
after it 1s complete, they disband and go their separate ways. In fact, most
of the people and organizations that are involved in a construction project
are not involved throughout the entire design and construction process.
Specialty consultants perform their portion of the design and then move on
to other projects, and specialty contractors move on and off the construction
site as required by the construction sequence. In addition, people within the
organizations change throughout the project because different expertise is
needed in the various project phases, people get involved in other projects,
or they leave the organization. This is a challenge on any construction
project, but it is especially challenging on green construction projects where
success depends on continuity and a common focus on achieving the
owner’s sustainability goals for the construction project throughout design
and construction.

Project delivery systems are very important in construction because they
provide a common framework that people and organizations associated with
the construction project understand and can work within. A project delivery
system assigns authority and responsibilities to people and organizations as
well as defines the relationship between them. These responsibilities, author-
ities, and relationships are typically defined in the contract documents that
provide the blueprint for the project delivery system. Again, the project
delivery system selected by the owner for a green project is very important
for the contractor because it will impact its role, responsibilities, and risk on
the project.
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3.3.3 Project Delivery System Categories

Several project delivery systems are used on construction projects today.
These project delivery systems can be grouped into the following two
categories:

* Construction Manager/General Contractor

* Design-Build

The following sections will briefly describe each of these project delivery
system categories and the more common project delivery systems that fall into
each category. A more detailed discussion of each of the individual project
delivery systems will follow.

Construction Manager/General Contractor. The construction manager/
general contractor category includes several project delivery systems that
are commonly used on green construction projects. Project delivery systems
that fall into this category require that the owner contract directly and sep-
arately with both the designer and the general contractor to complete the
project. The two most common project delivery systems that fall into this
category are the following:

* Design-Bid-Build

* Construction Manager At-Risk

The major difference between the design-bid-build and construction
manager at-risk is when and how the contractor is brought into the project
delivery process. With design-bid-build project delivery, the design team
completes the design first, and then the owner contracts with the general
contractor to build the project based on that design. With design-bid-build,
the general contractor is usually selected based on low price through a
competitive bidding process.

When using the construction manager at-risk project delivery system, the
contractor is often referred to as the construction manager. The construction
manager is usually selected by the owner based on qualifications or best
value that address both qualifications and price. Typically, the contractor
is involved in the green construction project during project planning and
design. In addition to being responsible for constructing the green project,
the contractor also assists the owner and its design team throughout the
planning and design process. During the planning and design process, the
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contractor can provide valuable input and assistance regarding cost, schedule,
and construction issues.

Design-Build.  The design-build project delivery system requires the
owner to contract with only one entity for both the design and construction of
the project: the design-builder. Typically, the design-builder will be a contrac-
tor on a design-build green construction project. However, the design-builder
could also be an architect, developer, or other entity. Like a construction man-
ager, the design-builder can be selected by the owner based on qualifications,
price, or best value that addresses both qualifications and price.

3.4 GREEN DESIGN-BID-BUILD

Figure 3-1 illustrates the design-bid-build project delivery system. Under
this project delivery system, the owner contracts separately with both an
architect and a general contractor to get the project completed. The owner
first contracts with the architect to perform the design. Once the design is
complete, the owner typically bids out the project to either a select or open list
of qualified general contractors. As notedpreviously, green building projects
are as much about construction as they are about design. The disadvantage
of design-bid-build on green building projects is that the contractor is not
involved in the project until after the design is complete. Making changes to
the design that will reduce construction costs and waste as well as increase
building efficiency after occupancy is difficult at this point. In addition, the
owner loses the benefit of the contractor’s expertise in performing value
analyses and constructability reviews during the design process as well as cost
estimating and scheduling.

Owner
] General
Architect Contractor
Figure 3-1
Engineers & Speciality | Design-Bid-Build Project
Designers Contractors GC's Forces i > !
Delivery System.
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3.5 GREEN CONSTRUCTION MANAGER AT-RISK

Construction management is a broad term covering a variety of project
delivery methods that all include a construction manager as part of the project
team to oversee scheduling, cost control, constructability, project manage-
ment, building technology, bidding or negotiating construction contracts,
and construction. While the term implies the management of construction
only, construction managers may also assist the owner during the planning and
design phase of the green construction process. Construction management
is very appropriate for green construction projects because green building
projects are typically more complex, require closer monitoring of budget
and schedule throughout the design and construction processes, can benefit
from the input of the construction manager during design, usually require
extensive coordination of consultants and specialty contractors, and often
have more extensive commissioning and closeout requirements.

The construction manager at-risk project delivery system is illustrated
in Figure 3-2. The construction manager is brought in at the beginning
of the project as the owner’s advisor and, like the general contractor in
Figure 3-1, the construction manager contracts with and coordinates the
specialty contractors. The construction manager can contract with the owner
to be paid for its services based on a fixed fee, percentage of construction
cost, or percentage of construction cost with a guaranteed maximum price.

With design-bid-build, the general contractor usually does not get involved
with the project until after the design is complete, and the owner either bids
out the project or contacts the general contractor to negotiate the work.
As a result, the owner is forced to rely on the architect for prebid cost
estimates and scheduling. The architect’s expertise is typically not in material
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i General
Architect Contractor
Figure 3-2 Construction
Manager — At-Risk Project Engineers & Speciality GC's Forces
. Designers Contractors
Delivery System.
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and equipment procurement or construction means and methods. Input to
the design process by a knowledgeable construction manager can be very
valuable to the owner during the design process on a green building project.
Constructability reviews and value analyses, coupled with ongoing budget and
schedule reviews by a construction manager, could result in better material
and equipment selection, reduced waste, increased construction efficiency,
and lower life-cycle costs for the project.

3.6 GREEN DESIGN-BUILD
3.6.1 Design-Build Overview

With design-build, only one organization is responsible for both the project
design and construction. Under design-build, the owner has only one
contract for the complete delivery of the project that includes both design
and construction. The design-build project delivery system is illustrated in
Figure 3-3.

From Figure 3-3, it can be seen that the owner needs to administer only one
contract for the construction, renovation, or expansion project. In addition,
one entity is responsible for both design and construction, and the owner no
longer finds itself between the architect and contractor. This means that if
design problems impact construction, the design-builder must resolve them
within the design-build team, and the owner does not have to get involved.
Furthermore, if the performance of the building systems does not meet the

Owner

General Contractor
(Design/Builder)

Specialty

Architect GC’s Forces Contractors

Figure 3-3 Design-Build (GC
Engineers & as Design-Builder) Project
Designers Delivery System.

39



40

Understanding Green Project Requirements

measurable performance criteria agreed upon at the beginning of the project,
then it is not a question of whether it is a design or construction issue that
the owner needs to resolve. Instead, the design-builder again needs to resolve
the issue within the design-build team, and the owner does not need to be
involved. The only time that the owner should be faced with a change order
on a design-build project is if it makes a change to the agreed-upon project
criteria or if the design-builder encounters conditions beyond its control that
it could not have reasonably anticipated at the beginning of the project.

As a result of the designers and constructors all working together on the
same team on a design-build project, the owner also gets the advantage of
construction expertise throughout the design process and design expertise
throughout the construction process. Similar to construction management
at-risk, having designers and constructors working together as a team can
result in shorter construction schedules and increased construction value for
the owner. However, the even closer collaboration between the contractor
and design team on a design-build project can be even more valuable on a
green building project. In addition, with design-build, the owner has only
one contract to manage, which reduces the owner’s administrative burden
and makes project management much simpler from the owner’s viewpoint.
The design-builder would have sole point responsibility for achieving the
owner’s green project goals and green building certification.

3.6.2 One-Stage Design-Build Process

Under the one-stage design-build process, the owner selects a design-builder
to take the green construction project from inception to completion. The
design-builder can be selected based on low price, qualifications, or a
combination of both. Often the selection of a design-builder involves a
request for qualifications (RFQ), request for proposals (RFP), shortlisting,
interviews, and evaluations. Once selected, the design-builder begins design
and construction of the project.

3.6.3 Two-Stage Design-Build Process

Public design-build projects are often completed using a two-stage process.
The first stage involves selecting a design-builder based on qualifications as
well as estimated total project cost. The selected design-builder works with
the owner to define its needs and expectations if it has not adequately defined



Green Design-Build

them in its program, to establish measurable performance objectives for the
completed project, and to take the design to a predetermined point. At
this point, the design-builder has the opportunity to reconfirm its original
estimated project cost and schedule for the project, and the owner has the
opportunity to evaluate the design to date.

If both the design-builder and owner find that they are in agreement at
the end of this first stage, they can negotiate and execute a contract for the
second stage that involves completing the design and construction of the
project. If the design-builder and owner do not want to proceed together
with the completion of the project, the owner pays the design-builder for
work performed to date and then can use the design documents developed
to date to negotiate with another design-builder or bid out the design with
multiple design-builders for completion.

3.6.4 Design-Build Variations

Several design-build variations can be used for a green construction project.
With the classic design-build process described previously, the design-builder
takes the owner’s criteria, which may include the requirement that the
building be certified as a green building by a third-party organization, and
designs and constructs the building to meet those criteria. Alternately, the
owner and its architect can take the design to some point, such as the
completion of schematic design where building operational requirements,
major building systems, and building materials have been defined. At this
point, the design-builder is selected to complete the design and build the
building. Terms used to describe this variation on the classic design-build
project delivery system are design-assist or draw-build. Selection is usually
based on low price using the competitive bid process, and the successful
design-builder completes the design and constructs the green project.

These variations provide some unique challenges for the contractor acting
as a design-builder on a green building project. For one, the contractor is
not involved in the planning and early design stages of the green building
project, so the contractor’s ability to provide valuable input to the owner
and design team based on its expertise and experience is limited as discussed
previously with design-bid-build project delivery. Another consideration is
the risk that the contractor is assuming on a green building design-build
project using draw-build or design-assist. The major building systems and
equipment are typically set during the schematic design phase of the project,
and under these design-build variations, the contractor is only responsible for
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detailing the systems. If the systems do not function as planned during the
startup and commissioning process (as discussed in Chapter 4), the question
becomes who is responsible for the system performance—the designer who
performed the system design or the contractor who detailed and installed the
system? Sorting this out, especially when a third-party green building rating
system is involved, can be very difficult and time consuming.

3.6.5 Managing the Green Design Process

The contractor who is assuming the role of design-builder on a green project
needs to understand how to manage not only construction but also the design
process. Green building design is more complex than what is usually required
for a traditional building. Sustainable design typically requires the evaluation
of alternative materials and systems by the designer as well as building
modeling and simulation to ensure that the constructed building will meet
the owner’s performance requirements and conform to industry standards,
energy codes, and green rating systems. Chapter 5 addresses managing green
design for design-build projects and should also be useful to the construction
manager in working with the owner and designer during the planning and
design process for a green project.

3.7 CONTRACTOR SELECTION METHODS

Common methods for selecting a contractor were mentioned for each of
the project delivery systems discussed previously. The selection process is
important and can have a major impact on the success of a green construction
project. The three basic methods that an owner can use to select a contractor
for a green building project are as follows:

* Price-based selection
* Qualifications-based selection

* Best-value selection

3.7.1 Price-Based Selection

The contractor can be selected based solely on low price for the project scope
of work. Price-based selection is typically accomplished through a bidding
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process, although selection based on low price can also be done through
negotiation. Pure price-based selection is typically used on design-bid-build to
select a general contractor based on low bid. Price-based selection can also be
used to select a design-builder for a design-build project. However, selecting
a design-builder based on low bid can be very risky for the owner, because the
project is not well defined at the point when a design-builder is selected, and
the owner may not get the project it wants. The most common method for
selecting a general contractor for a public design-bid-build green construction
project is price-based selection using a competitive bidding process.

3.7.2 Qualifications-Based Selection

With qualifications-based selection, the contractor is selected solely on
the qualifications to perform the work. Qualifications-based selection can
consider factors such as past experience on green building projects as well
as the expertise and capabilities of the project team. Qualifications-based
selection usually involves a negotiated price for the construction of the
project and may not be able to be used on a public green construction
project. Qualifications-based selection is most often used in the selection of a
contractor for a project using construction manager at-risk, design-build, or
construction manager-agency. However, qualifications-based selection can
also be used to select a general contractor after the project design is completed
instead of bidding the project and selecting the general contractor with the
lowest bid as is typically done in design-bid-build.

3.7.3 Best-Value Selection

Best-value selection is any process where the successtul contractor is selected
based on both price and qualifications. Using best value. the owner weighs
each competing firm’s price and qualifications and makes a selection. For a
green design-build project, the conceptual design would also be a major factor
in the selection process. Best-value selection is most often used to select a
contractor for a construction manager at-risk or design-build, which requires
services beyond constructing the project in accordance with construction
documents. Best value can be used on public construction projects as long as
the selection process meets the requirements of the state and other approving
authorities.
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3.8 GREEN SCOPE OF WORK IMPACT

The prebid analysis of a project is an extremely important part of the bid
preparation process. Without a detailed and comprehensive analysis of the
bid documents, the contractor cannot possibly understand its project scope
and develop a reliable plan for performing the work that will serve as the
basis for the bid estimate. The planned means, methods, and scheduling
of the project activities can have a significant impact on estimated project
costs. Project green requirements can impact the design, procurement,
construction, commissioning and closeout, as well as postoccupancy warranty
and operational verification.

3.9 IDENTIFYING GREEN REQUIREMENTS

The owner’s green project requirements can be included in a variety of
places in the project contract documents. This is why it is imperative that the
contractor conducts a thorough and detailed review of the owner’s request
for bid and contract documents before bidding, looking specifically for green
requirements for which the contractor will be responsible. In general, green
requirements will be found in the project specifications, as will be discussed in
the remainder of this chapter. However, they may also be incorporated into
the project requirements and the owner-contractor agreement by reference
to local laws, codes, or standards that include green building requirements or
require that the building be certified or certifiable as a green building.

3.10 SPECIFICATIONS
3.10.1 Specifications Defined

The Associated General Contractors of America (AGC) Document No. 200
does not define the term specifications, but the American Institute of Architects
(AIA) Document A201™ defines specifications as follows:

The Specifications are that portion of the Contract Documents consisting
of the written requirements for materials, equipment, systems, standards
and workmanship for the Work, and performance of related services.
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Therefore, the project specifications are key to understanding green
construction requirements and must be thoroughly reviewed, analyzed, and
understood before bidding.

3.10.2 Specification Types

There are three types of specifications as follows:

* Descriptive specifications
* Prescriptive specifications

* Performance specifications

Descriptive Specifications.  Descriptive specifications are the most common
way that materials and equipment are detailed in construction, including
green building projects. A descriptive specification describes the material or
equipment in terms of its materials, physical construction, and performance
characteristics. Descriptive specifications typically use industry standards and
test criteria as a shorthand method of establishing minimum requirements for
the material or equipment. Descriptive specifications also often identify one
or more manufacturers as acceptable producers of the material or equipment,
further defining the level of quality desired and usually including an “‘or
equal” clause, opening it up further to other manufacturers that are not listed
but that can provide products of equivalent quality.

Prescriptive Specifications.  Prescriptive specifications require the contractor
to supply a specific material or equipment that is produced by a specific
manufacturer. Prescriptive specifications are usually used where there is a
need to match a specific manufacturer’s equipment, such as in the case
of adding cubicles to an existing medium-voltage metal-clad switchgear
lineup. Another instance when prescriptive specifications are used is when
the contractor is adding to, modifying, or extending an existing system, such
as a proprietary fire alarm or security system where only equipment designed,
tested, and listed for use on that proprietary system may be used. Prescriptive
specifications typically lock the contractor into a single-supplier arrangement
that can result in increased cost and possible schedule impacts. Prescriptive
specifications are also used on green building projects for the same reasons
they are used on traditional building projects.
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Performance Specifications. Both descriptive and prescriptive specifications
define exactly what materials and equipment are to be procured by the
contractor and how these materials and equipment are to be installed. With
descriptive and prescriptive specifications, the owner takes responsibility for
the performance of the installation as long as the contractor installs the
materials and equipment in accordance with the contract documents.

Performance specifications, however, only specify how the system is to
perform after installation. Restrictions regarding materials and equipment used
as well as the means and methods of installation are kept to a minimum by the
owner. Meeting the specified performance requirements is the contractor’s
responsibility. Within the confines of the contract documents, the contractor
is free to select its own materials and equipment and installation method to
achieve the owner’s stated performance requirements. With a performance
specification, the contractor takes responsibility for the performance of
the installed system and guarantees that it will meet the owner’s stated
performance criteria.

Performance specifications are used on design-build projects as well as
on traditional design-bid-build and negotiated projects where proprietary
systems are required and components are not interchangeable. Examples of
systems that are typically procured through performance specifications are
fire alarm systems, security systems, nurse call systems, and others. In these
cases, it is easy to specify the desired performance of the installed system,
but it would be impossible to specify components and installation using a
descriptive or prescriptive specification because each system is different. If the
specification were written around one manufacturer’s system, it would most
likely exclude all others, making the intended performance specification a
prescriptive specification by default.

In addition to specifying materials, equipment, and systems using per-
formance specifications on green building projects, achieving certification
or being certifiable as a green building via a third-party rating system can
also be a performance specification. In other words, the contract documents
could require that the contractor meet the requirements for green building
certification, but no direction is provided as to how the contractor is to
achieve this requirement. This is most often encountered on design-build
green projects where the contract documents may give the contractor full
discretion as to how it attains the green building certification. Or there may
be a set of owner-specified requirements that the contractor must meet, and
the remaining requirements needed to meet the green building requirement
are left to the contractor. This could also occur on a design-bid-build project,
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where the contract documents explicitly require the contractor to achieve
a green building certification or implicitly require the contractor to meet
applicable codes and laws, which may require the building to be certified or
certifiable as a green building.

3.10.3 Conflicting Green Specifications

In reviewing the specifications on a green building project, the contractor
needs to look for conflicting green specifications. Green building rating
systems, green product criteria, certifications, and labeling, as well as codes
and standards, are constantly changing. The design team may require that
a product meet a specified green material criteria in the specification and
then list specific products that may or may not meet the green product
requirements. Although the burden should be on the design team to ensure
that the specified product meets the required green criteria, it is best that the
contractor verify that the product meets the required green criteria before
purchasing and, if possible, before bidding. Even though it is the design
team’s responsibility to ensure that named products in the specification meet
the green criteria, the time spent by the contractor verifying that the product
purchased and installed does meet these criteria may save a lot of time,
effort, and c