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Preface
_ Introduction to the Practice Guide

Series

Beginning with the publication of the first Manual of Practice (MOP) in 1967 continuing
through the publication of its successor document, the Project Resource Manual (PRM),
it has been the intent of CSI that these publications embody accepted standards for the
preparation of construction specifications and project manuals, and a detailed source of
information on quality documentation for the life cycle of a facility.

Through these publications, CSI has sought to aid owners, designers, specifiers, con-
tract administrators, contractors, construction product representatives, and facility man-
agers in the performance of their jobs.

In 2008, CSI began an effort to update the knowledge formerly contained in
the MOP and PRM to present it anew and ensure its continued relevance. As with
the earlier collections of this knowledge, the intent is to provide an authoritative re-
source on the organization, preparation, use, and interpretation of construction docu-
ments, encompassing the entire life cycle of a facility from conception through facility
management.

To accomplish this update CSI established the Practice Guides Task Team. One of
the task team charges was to organize the presentation of this information into mod-
ules to support areas of practice where CSI currently offers certificates and certifications,
such as Project Delivery addressed by the Construction Documents Technology (CDT)
certificate; Specifications, addressed by the Certified Construction Specifier (CCS) cer-
tification; Contract Administration, addressed by the Certified Construction Contract
Administrator (CCCA) certification; and Product Representation, addressed by the Cer-
tified Construction Product Representative (CCPR) certification, as well as other areas of
practice for which education and certification may be developed.

To keep current with changes in the industry, the task team also reviewed other CSI
documents and standards, and updated references to them that appear in the Practice
Guides. A similar effort was made to incorporate changes in contract documents pro-
duced by The American Institute of Architects (AIA) and the Engineers Joint Construc-
tion Documents Committee (EJCDC), and to introduce the new standard contract
documents developed by the ConsensusDOCS Coalition.

The task team also recognized the growing impact of “green” or sustainable practices
on the subject matter contained in the Practice Guides. Each Practice Guide now addresses
the topic of sustainable practice to some degree and a more detailed examination of the
topic is contained in this Practice Guide.

Two other topics that have had an impact on the Practice Guides are: Building In-
formation Modeling (BIM) and Integrated Project Delivery (IPD). The growing impact
of BIM on the practice of specification writing and its potential impact on quality docu-
mentation made a discussion of this topic imperative. Likewise, IPD has grown in impor-
tance over the past several years and has had an impact on the way practitioners relate to
the process of creating and interpreting construction documents.
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The Practice Guide Series is not intended to be composed of static documents but to
be a living set of guides with the capacity to change and be updated as the construction
industry changes around them. The input of users of this Series will be critical to the fu-
ture updating of the Series and the authors and reviewers welcome feedback from users.

_ Description of The CSI Sustainable
Design and Construction Practice

Guide

The CSI Sustainable Design and Construction Practice Guide is a compilation of informa-
tion and recommended practices for those who participate in some way in the design
and construction of sustainable facilities. As one volume in the series of Practice Guides
published for the CSI, this Practice Guide presents a comprehensive body of knowledge
regarding sustainable design principles, and contains important and useful information
on how to apply sustainable practices for the design and construction of facilities. This
Practice Guide does not endorse any specific existing sustainable design rating system
or program, and does not attempt to establish or defend any scientific or philosophical
arguments that have created a market for sustainable design. This Practice Guide offers
guidelines and standards on how to apply sustainable design and construction principles
in practical terms. Whether new to the practice of sustainable design and construction
or familiar with the practice, this Guide provides the reader with tools to do their job
smarter and better. '

Additional CSI publications that complement the Practice Guides are available for
download to purchasers of the Practice Guides. These documents can be obrtained at
www.wiley.com/go/csipracticeguides:

* MasterFormat® numbers and titles
* UniFormat™

* SectionFormat™/PageFormat™

* Sample CSI Forms

* GreenFormat™ questionnaire

* Practice Guide Glossary

To access the content on this site, you will need the unique Access Code printed
on the card included with this book. If you have purchased an ebook version of this
title, please contact Customer Care at 877-762-2974 or at htep://support.wiley.com for a
unique Access Code in order to take advantage of this website.
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Chapter 1
Sustainable Design
and Construction

tion industry, it is now a standard of professional practice. Sustainable design and con-
struction practices have been in use in Europe and other parts of the world for many
decades. Such practices have also been in use in the United States of America for many years.
The American Institute of Architects (AIA) Energy Committee was founded in 1973
by a group of architects known for their work in energy, architecture, and research. The
Committee collaborated with the government and with many other interested organiza-
tions for more than a decade, during which time the Carter Administration founded
what became the US Department of Energy, which funded building research focused on
energy. Out of this early focus on energy-related issues, the AIA formed the Committee
on the Environment (COTE) in 1990. The AIA/COTE was responsible for the devel-
opment of a number of foundational documents which address what is now known as
sustainable design, including the Environmental Resource Guide (AIA Press, 1992), the
Design Charrette Workbook (AIA Press, 1996), and the Top Ten Green Projects program
introduced on Earth Day in 1997. The Top Ten Green Projects program first introduced
a blend of qualitative and quantitative assessment metrics, with an online submission
process. Many COTE chairpersons went on to serve as board members of the United
States Green Building Council (USGBC), and many others were instrumental in the
development of the Leadership in Energy and Environmental Design (LEED®) Program.
With the formation of the USGBC in 1994, the implementation of a defined and
measurable standard for sustainable design in the United States was formally introduced
to the design and construction industry. The USGBC introduced its first LEED® Pilot
Project Program, also referred to as LEED Version 1.0, in August of 1998. This program
has undergone extensive development since that time, progressed through a number of
versions, and has been expanded to include a series of different rating systems that address
a wide variety of building types. The LEED Reference Guide for Green Building Design
and Construction is the most current document in use in the United States of America as
of the publication of this Practice Guide.
According to the USGBC, buildings have the following calculated impacts on the
environment (USGBC, Reference Guide for Green Building Design and Construction, 2009
edition: page xi):

f ;ustainable design and construction is not merely an emerging trend in the construc-

« Buildings consume more than 30 percent of the total energy used in the United
States.
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* Buildings consume more than 60 percent of the total electricity used in the United
States.

* In 2006, the commercial building sector produced more than 1 billion metric tons
of carbon dioxide; an increase of more than 30 percent over 1990 levels.

* Toilet flushing alone uses more than 5 billion gallons of potable water each day.

* A typical North American commercial building generates about 1.6 pounds of solid
waste per employee each working day; that amounts to approximately 300 tons of
waste each year in a building housing 1,500 employees.

Many other statistical accounts can be cited, but it is clear that the design and con-
struction industries produce major impacts on the environment (though these are not the
only industries producing such impacts). To be fair, those impacts are both positive and
negative. On the positive side, buildings create exciting and useful indoor environments
that allow us to live better and more productive lives in a host of ways. On the nega-
tive side, our need for buildings requires consumption of nonrenewable resources and
produces waste that is not entirely recyclable or reusable, and the ongoing operation and
maintenance of buildings can produce pollutants and other byproducts that can harm the
environment and building occupants.

As building owners, design professionals, product manufacturers, suppliers, and con-
tractors in the design and construction industry (among many other participants too
numerous to name), we have a collective responsibility to be aware of the impacts that
our industry has on the environment, and to do what we can to maximize the positive
benefits of our activities while minimizing or eliminating resulting negative impacts.

This Sustainable Design and Construction Practice Guide will provide a compila-
tion of information and recommended practices for those who participate in some way in
the design and construction of sustainable buildings and facilities, regardless of location
worldwide. As one volume in a series of Practice Guides published by the Construction
Specifications Institute (CSI), this Practice Guide will establish a comprehensive body
of knowledge regarding sustainable design and construction principles, and will contain
important and useful information on how to apply sustainable practices to the design and
construction of buildings and facilities.

This Practice Guide does not endorse any specific existing sustainable design or green
building rating system or program. This Practice Guide generally addresses nonresidential
construction, though larger-scale multiunit residential facilities and similar project types
are certainly addressed in the same context as nonresidential facilities.

This Practice Guide does not attempt to establish or defend scientific or philosophi-
cal arguments that have created a market for sustainable design. This Practice Guide ad-
dresses the issues of sustainable design and construction presuming the need for these
practices as a professional standard. This Practice Guide offers guidelines and standards
on how to apply sustainable design and construction principles in practical terms, and
contains the following:

* Key definitions that are in common use in the sustainable design and construction
industry.

* Building Codes, Reference Standards, and other regulatory issues related to the
practice of sustainable design and construction.

* Basic information on existing sustainable design standards and rating systems,

and a discussion of their applicability to sustainable design and construction
practices.
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* Description of the roles and responsibilities of each of the common participants
in the design and construction process regarding sustainable design and construction.

* A compendium of suggested “best practices” that are not specifically related to a
p &8 p P Y
particular green building program or rating system.

* A brief guide to green building material product selection to provide a basic un-
derstanding of this process as a basis for the practical application of sustainable
product selections.

* Discussion of sustainable design and construction practices in the context of each
of the project delivery methods identified in the Project Delivery Practice Guide
(Wiley & Sons, 2010).

* Practice standards for design professionals and product representatives regarding the
proper documentation of sustainable design and construction information. These
practice standards also extend to the end user of sustainable design and construction
information, including the contractor, the owner, and the facility manager.

m Definitions

1.1.1

1.1.2

1.1.3

The following terms are commonly used in discussions of sustainable design and
construction. For the purposes of this Practice Guide, the following definitions are

established:

Building Energy Conservation

Minimizing thermal energy transfer through the building envelope.

(Sources: www.c2es.org/technology/factsheet/BuildingEnvelope and www.energyland.
emsd.gov.hk/en/building/energy_use/envelope.html—definition is a compilation made
from both references)

Building Energy Efficiency

Reducing electrical power, gas, and other fossil fuel usage through high-performance
equipment, appliances, and products, and by implementing design strategies to reduce
and control electrical use.

(Author’s definition)

Embodied Energy

1. Defined by the AIA as “a measure of the total energy consumed by a product
during its life or complete life cycle. It includes all the energy used during min-
ing or milling the raw materials, manufacturing the raw materials into a product,
transporting the product, and installing the product, as well as finally removing
or recycling the product.”

(Source: wiki.aia.org/Wiki%20Pages/Embodied%20Energy.aspx)
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114

115

1.1.6

1.1.7

1.1.8

1.1.9

2. Energy used directly and indirectly in raw material acquisition, production of
materials, and the assemblage of those materials into a building.

(Source: Jean Carroon, Sustainable Preservation: Greening Existing Buildings.

Hoboken, NJ: John Wiley & Sons, 2010)

Environmental Product Declaration

According to ISO 14025 Environmental Product Declaration (EPD) is quantified en-
vironmental data for a product with pre-set categories of parameters based on the
ISO 14040 series of standards, but not excluding additional environmental information.

Green Building

Green building is the practice of creating structures and using processes that are environ-
mentally responsible and resource-efficient throughout a building’s life cycle from siting
to design, construction, operation, maintenance, renovation, and deconstruction.

(Source: www.epa.gov/greenbuilding/pubs/about.htm; definition by the US Environ-
mental Protection Agency [EPA])

Greenwashing

The act of misleading consumers regarding the environmental practices of a company; or
the environmental benefits of a product or service, or any form of marketing or public
relations that links a corporate, political, religious, or nonprofit organization to a positive
association with environmental issues for an unsustainable product, service, or practice.
(Sources:  http://sinsofgreenwashing.org/findings/faqs/ and www.sustainability
dictionary.com/greenwashing/—definition is a compilation made from both references)

Heat Island Effect

Occurs when hardscapes, such as dark, nonreflective pavement and buildings, absorb
heat, and radiate it to surrounding areas.
(Source: LEED for New Construction 2009 Reference Guide Glossary)

High-Performance Building

High-performance buildings maximize operational energy savings; improve comfort, health,
and safety of occupants and visitors; and limit detrimental effects on the environment.

(Source: www.nyc.gov/html/ddc/downloads/pdf/guidelines.pdf; definition from
New York City Guidelines)

Historic Investment Tax Credit

The Historic Investment Tax Credit (HITC) is a program run on the federal and state lev-
els to provide tax credits to building owners, homeowners, and developers as a financial



1.1.10

1.1.11

1.1.12

1.1.13

1.1.14
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incentive to rehabilitate historic buildings and stimulate private investment. Credits re-
ceived may be used to offset income tax liability or as equity in the rehabilitation project
by investors. The federal program is administered by the National Park Service on behalf
of the Secretary of the Interior and the Internal Revenue Service on behalf of the Secre-
tary of the Treasury in partnership with state historic preservation offices.

(Source: Commonwealth Architects)

Life Cycle Assessment

Life Cycle Assessment (LCA) is a technique to assess the environmental aspects and po-
tential impacts associated with a product, process, or service by:

+ Compiling an inventory of relevant energy and material inputs and environmental
releases;

« Evaluating the potential environmental impacts associated with identified inputs
and releases;
* Interpreting the results to help make a more informed decision.

(Source: www.epa.gov/nrmrl/lcacces)

Net Zero or Zero Energy Building

Net Zero or Zero Energy Building (ZEB) is a residential or commercial building with
greatly reduced energy needs through efficiency gains such that the balance of energy
needs can be supplied with renewable technologies.

(Source: www.nrel.gov/sustainable_nrel/pdfs/39833.pdf)

Product Category Rule

Product Category Rules (PCRs) define the criteria for identification of a specific product
category and establish the parameters for preparing an Environmental Product Declara-
tion (EPD) compliant with ISO-14025.

Recycling

Collecting recyclable materials that would otherwise be considered waste; sorting and
processing recyclables into raw materials such as fibers, manufacturing raw materials into
new products, and purchasing recycled products.

(Source: www.epa.gov/osw/conserve/rrr/recycle.htm)

Renewable Resources

A resource that can be used continuously without being completely depleted (because it
regenerates itself within a useful amount of time).
(Source: www.geysers.com/glossary.htm)
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1.1.15

1.1.16

1.1.17

1.1.18

1.1.19

1.1.20

Renewable Energy

An energy source replenished by natural processes at a rate comparable or faster than its
rate of consumption. Examples include solar radiation, tides, winds, and hydroelectricity.
(Source: http://agsci.oregonstate.edu/orb/biotechnology-terms)

Reuse

The recovery of materials and products for the same or a similar end use.
(Source: www.consumersunion.org/other/zero-waste/reuse.html)

Sustainability

Development that meets the needs of the present without compromising the ability of
future generations to meet their own needs.

(Source: www.un-documents.net/ocf-02.htm; definition created in 1987 at the
World Commission on Environment and Development [the Bruntdland Commission])

Sustainable Design

1. The careful meshing of human purposes with the larger patterns and flow of the
natural world. ,
(Source: www.aia.org/practicing/groups/kc; paraphrase of educator and author

David Orr)

2. A process that supports and improves the health of the systems that sustain

life.

(Source: www.aia.org/practicing/groups/kc; paraphrase of architect Bill Reed)

Sustainable Construction

Sustainable construction aims at reducing the environmental impact of a building over
its entire lifetime, while optimizing its economic viability and the comfort and safety of
its occupants.

(Source:  www.isover.com/Our-commitment-to-sustainability/ Toward-sustainable-
buildings/What-is-sustainable-construction)

Sustainable Management

The ability to direct the course of a company, community, organization, or country in
ways that restore and enhance all forms of capital (human, natural, manufactured, and
financial) to generate stakeholder value and contribute to the well-being of current and
future generations.

(Source: www.sustainabilitydictionary.com)



