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Foreword

Since the Industrial Revolution, the world has witnessed incalculable technological
achievements, population growth, and corresponding increases in resource use. As we
enter a new century, we are recognizing the “side effects” of our activities: pollution,
landfills at capacity, toxic waste, global warming, resource and ozone depletion, and
deforestation. These efforts are straining the limits of the Earth’s “carrying capacity”—its
ability to provide the resources required to sustain life while retaining the capacity to
regenerate and remain viable.

As the world’s population continues to expand, implementation of resource-efficient
measures in all areas of human activity is imperative. The built environment is one clear
example of the impact of human activity on resources. Buildings have a significant
impact on the environment, accounting for one-sixth of the world’s freshwater with-
drawals, one-quarter of its wood harvest, and two-fifths of its material and energy flows.
Structures also impact areas beyond their immediate location, affecting the watersheds,
air quality, and transportation patterns of communities.!

Within the United States, buildings represent more than 50 percent of the nation’s
wealth. In 1993, new construction and renovation activity amounted to approximately
$800 billion, representing 13 percent of the Gross Domestic Product (GDP), and
employed ten million people.? The resources required to create, operate, and replenish this
level of infrastructure and income are enormous, and are diminishing. To remain competi-
tive and continue to expand and produce profits in the future, the building industry
knows it must address the environmental and economic consequences of its actions.

That recognition is leading to changes in the way the building industry and building
owners approach the design, construction, and operation of structures. With the leader-
ship of diverse groups in the public and private sectors, the building industry is moving
toward a new value in its work: that of environmental performance.

Author

David A. Gottfried



The industry’s growing sustainability ethic is based on the principles of resource efficien-
cy, health, and productivity. Realization of these principles involves an integrated, multi-
disciplinary approach—one in which a building project and its components are viewed
on a full life-cycle basis. This “cradle-to-cradle” approach, known as “green” or “sustain-
able” building, considers a building’s total economic and environmental impact and per-
formance, from material extraction and product manufacture to product transportation
building design and construction, operations and maintenance, and building reuse or
disposal. Ultimately, adoption of sustainable building practices will lead to a shift in the
building industry, with sustainability thoroughly embedded in its practice, products,
standards, codes, and regulations.

Understanding the specifics of sustainable building and determining effective sustainable
practices can be confusing. Local governments and private industry often do not have
the resources to perform the necessary research to assemble information on sustainable
practices, assuming such information is readily available.

The Sustainable Building Technical Manual was written to fill that void. In its pages,
noted private practitioners and local government experts extract, consolidate, and pri-
oritize—from their own experience and expertise—the scattered and growing volume of
information pertaining to sustainable buildings. The manual’s primary intent is to pro-
vide public and private building industry professionals with suggested practices across
the full cycle of a building project, from site planning to building design, construction,
and operations.

We hope that you will find this technical manual a useful and vital resource in advanc-
ing your organization’s adoption and daily practice of sustainable building principles—
a necessary and important step toward recognizing the Earth'’s finite carrying capacity
and addressing the depletion of its natural resources.

1 David Rodman and Nicolas Lenssen, “A Building Revolution: How Ecology and Health Concerns Are
Transforming Construction,” Worldwatch Paper 124 (Washington, D.C., March 1996).

2 National Science and Technology Council, Subcommittee on Construction and Buildings, Preliminary Report
(Washington, D.C., 1993).

The Role of Local Governments

Local governments own and maintain a wide range of buildings and facilities, including
administrative and office buildings, park facilities, health clinics and hospitals, fire and
police stations, convention centers, wastewater treatment plants, and airports.

At their disposal are a variety of administrative, regulatory, and financing tools that can
help local governments develop and operate these building resources in a sustainable
manner. Local governments can create policies for municipal procurement, contract speci-
fications, building performance, and building codes regulating community standards;
enact resolutions, training and education programs, and ordinances that focus attention
on sustainable development; create community boards and commissions to study local
sustainable issues; and provide economic incentives for sustainable development.

Finally, many local governments have the experience and capability to create model pro-
grams and buildings, which set examples for resource-efficient guidelines and support
green building programs elsewhere in their communities. Green building programs can
be a first step to helping local stakeholders—policymakers, businesses, citizens,
financiers, homeowners, and building owners—understand the economic and environ-



mental wisdom of adopting sustainable principles for their communities.
Many successful green building initiatives are being developed and implemented at the
local level across the United States.

The city of Austin, Texas, has consistently demonstrated leadership and vision in this
area. Over the last decade, the city of Austin developed its Green Builder Program to sup-
port green practices in the residential sector. More recently, it passed a resolution encour-
aging environmentally sound development within the residential, municipal, and
commercial building sectors. Austin’s ultimate goal is to be a model sustainable city.

The city of Portland, Oregon, passed an ordinance requiring the recycling of construc-
tion waste, along with a set of city-wide principles that promote a sustainable future.
Metro-Dade County, Florida, is working with Habitat for Humanity and other partners to
plan and develop an energy-efficient and environmentally sound low-cost housing
development. Some communities, such as San Francisco, California; Seattle, Washington;
San Diego, California; Hennepin County, Minnesota; and New York, New York, are
developing their own green building guidelines for municipal and private buildings, or
launching demonstration projects that incorporate green building principles.

Communities may also address sustainability from an overall quality-of-life perspective, as
Jacksonville, Florida, did. Jacksonville, which has tracked quality indicators since 1985,
involves citizens in setting targets and reports annually on progress in education, econo-
my, public safety, health, natural environment, social environment, government, recre-
ation, and mobility. Other communities, such as Chattanooga, Tennessee, have sought to
address environmental damage in the process of redesigning their communities. In
Chattanooga, more than 2,600 citizens participated in the ReVision 2000 planning
process to identify specific environmental improvement goals and recommendations for
future city development. Some of the cities efforts to become a model sustainable city
include developing a network of greenways and eco-industrial parks, renovating and con-
structing new public facilities to be model green buildings, and proposing an expansion of
the city’s trade center to include a variety of green technologies.

Green building initiatives, as well as sustainable development activities, offer many
opportunities to local governments and communities. The key to success for local gov-
ernments is to take the first step toward sustainability, working initially within areas that
are most likely to succeed, such as a green building project. A few possible starting points
include the following:

= Examine local government policies and procurement procedures for inclusion of green
building measures.

= Develop a demonstration green building project or local sustainable building design
competition.

= Require that government building projects incorporate renewable energy and energy effi-
cient systems, indoor-air-quality guidelines, and waste and water-efficiency measures.

= Survey and review other cities with green building projects, programs, and standards.

= Assemble a multidisciplinary team within the community to discuss the possibility of
developing a green building program.

= Develop a green building awards program; co-sponsor the program with the local utility
and local chapters of design, engineering, and property-management societies.

= Survey and publish the community’s green building resources.

= Initiate a conference or series of lectures on green building issues.

= Assemble a green building resource library within an existing library or municipal office.
= Initiate a green building computer-based bulletin board or Internet site.

= Publish case studies of local green building projects or develop a green building



Overview

Sustainable Building Technical Manual: Green Building Practices for Design, Construction, and
Operations is intended to meet the building industry’s need for a comprehensive manual
of sustainable building practices. Its goal is to provide clear, easily applied guidelines and
useful practices that can be readily introduced into new construction, renovation, and
building operations. The manual is designed to synthesize the large volume of available
information on green buildings and direct the reader to more detailed resources for fur-
ther review and reference.

The manual focuses on commercial-size building projects in both the public and private
sectors. Building professionals who will find this manual a useful resource include land-
scape architects, planners, architects, interior designers, engineers, contractors, property
managers, building owners and developers, product manufacturers, utility companies,
building tenants, maintenance staff, and code officials.

Organization of the Manual

The manual is organized in seven parts, along with an Introduction and Appendix. Part I
discusses the economic and environmental significance of sustainable buildings. Parts II
through VI describe the sequential design, construction, and operational process for a
building project, and Part VII reviews sustainable building financing issues and opportu-
nities for local governments, as well as future green building issues and trends.

Introduction

This section contains a foreword by managing editor David Gottfried, a discussion of the
role of local governments in promoting green building practices, and the manual overview.

Part I: Economics and Environment

Part I outlines the financial benefits and environmental ramifications of green building
practices. It focuses on energy and water efficiency, waste reduction, construction costs,
building maintenance and management savings, insurance and liability, employee
health and productivity, and building value. It also reviews the local economic develop-
ment potential of green building initiatives and presents a methodology for environmen-
tal life-cycle assessment and its application to green buildings.

Part Il: Pre-Design Issues

This section reviews pre-design environmental issues such as design team selection, envi-
ronmental guidelines, and “whole-building” design integration—the first and essential
steps in creating and implementing a successful green building project.

Part lll: Site Issues

Site issues chapters provide detailed information on sustainable site design, water use,
and site materials. Discussed are design issues such as assessment and selection of build-
ing sites, development of landscaping that preserves natural vegetation and maintains
watershed integrity, and consideration of green site materials.

Part IV: Building Design

Building design is divided into three subsections that provide information on passive
solar design strategies; building systems, indoor environmental quality, and building
commissioning; and building materials and specifications.



Part V: The Construction Process

Environmentally sound construction methods are outlined and the section discusses site
management issues, indoor air quality, and resource efficiency as they relate to construc-
tion processes.

Part VI: Operations and Maintenance

This section reviews environmental operations and maintenance issues including indoor
environmental quality, energy efficiency, resource efficiency, and renovation.
Housekeeping and custodial practices that help maintain high environmental standards
are also discussed.

Part VII: Issues and Trends

The first chapter in this section discusses financing options and cost issues for local gov-
ernments seeking to implement green building practices. The last chapter presents green
building issues such as building standards, rating systems and product certification, and
green business trends such as performance contracting and product “environmental”
leasing.

Appendices

The Appendices contain a comprehensive listing of information resources for local gov-
ernment; a glossary of terms, acronyms, and abbreviations used in this manual; and
biographies of the manual’s contributing writers. They also contain the PTI Advisory
Committee of public and private experts, and other manual reviewers, including mem-
bers of the U.S. Green Building Council and American Institute of Architects, and repre-
sentatives from the U.S. Department of Energy and the U.S. Environmental Protection
Agency.

Format of the Manual Chapters

Sections of this manual that discuss green building practices—Parts II through VI—are
organized according to the traditional project phases of building design, construction,
and operations. The chapters in each section focus on sustainable issues and green prac-
tices relevant to the specific processes that occur in each of these phases. Parts II through
VI also include chapters on local government information, which provide the local gov-
ernment perspective on implementation issues, give examples of action taken by jurisdic-
tions, and include lists of local options. Readers may choose to add other relevant
information and resources about local green building experts, products, or regulations to
these local government chapters.

Most of these chapters are organized in the following standard format:

[ ] SIGNIFICANCE

This section summarizes the sustainability issues relevant to the chapter’s topic. It also
provides background information on the subject.

[] SUGGESTED PRACTICES AND CHECKLIST

This section suggests action-oriented, environmentally based practices that design and
construction professionals may apply directly to their projects. Brief discussions accom-
pany the practices which are presented in a checklist format.



[] RESOURCES

Resource lists accompanying chapters direct the reader to publications with additional
information on the subject. These lists are not exhaustive, and are intended generally as
starting points.

The numbered citations at the end of each chapter are endnotes related to information
cited in the text.

Chapter Presentation and Approach

Successful sustainable design requires an integrated approach; green building systems
and operational practices are dependent on siting, solar access and light penetration,
architectural design, and product specification. Green buildings must take all of these
factors into consideration on a “whole-building,” integrated basis. This approach is not
linear; rather it is circular and multi-dimensional.

Given this level of complexity and the interrelationships between different parts of the
design process, chapters cross-reference pertinent information in other chapters. Each
chapter, however, can stand on its own. As a result, some of the material in a given chap-
ter may echo information provided elsewhere. For example, topics covered in the chapter
on the design of heating, ventilating and air-conditioning (HVAC) systems may be repeat-
ed, to some extent, in the chapter on operations and maintenance. The goal of this
approach is to allow professionals from different fields—design, engineering, products,
and operations—to use the relevant parts of this manual independently. To further this
goal, we have published the manual in a notebook format, allowing easier concurrent use
by several practitioners as well as additions and updates to the information contained
therein.



