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The New Reference Package

The second edition of the Reference Package corresponds to LEED Version 2.1 for

New Construction and Major Renovations (LEED-NC). Printed components of the

Reference Package include the updated Rating System and Reference Guide. The

remainder of the Reference Package, provided in electronic form via download from a

secure page on the USGBC Web site, contains the following:

e Bookmarked PDF files of the Reference Guide to allow convenient on-screen view-
ing while traveling, either stored on a laptop computer or through any compurer
with Inrterner access.

o LEED Version 2.1 Letter Template, a dynamic tracking and documentation tool
that is used by project teams to track progress and prepare a LEED application,
The Template is occasionally improved, uploaded and dated for reference.

e LEED Version 2.0 Reference Guide files, for professionals working on Version 2.0
projects.

The Revised Reference Guide

This edition of the Reference Guide was developed for two main reasons: to correspond
with LEED-NC Version 2.1 Rating System, and to improve the content. In response to
USGBC members and other LEED users, LEED-NC Version 2.1 provides technical clari-
fications and streamlines certification submittal requirements. Performance levels have not
changed from Version 2,0 (see the Introduction section for related discussion), although
calculation methodologies for several credits have been modified.

The Version 2,0 Rating System components—intent, requirements and submittals-
were the first to be reviewed and judiciously altered for Version 2.1 by LEED technical
committees with guidance from the LEED Steering Committee. The Letter Template
approach 1o documentation and application submittal have been incorporated into
the Reference Guide, as have clarifications made to LEED requirements.

The revised Reference Guide includes corrections and clarifications thar have been
requested by users (often cthrough the Credic Interpretation process), technical com-
mittees and staff. Procurement details for referenced standards are more specific. Web
site resource sections are now updated and in some cases expanded. General improve-
ments have been made to content and text.  Please note that while key details for most
prevequisites and credits vemain unchanged from LEED Version 2.0 and its Refevence Guide,
SS Credit 8 (Light Pollution), MR Credit 4 (Recycled Content) and EQ Credit 6
(Controllability of Systems) have been substantially overhanled, and thus should be
thoroughly reviewed by LEED practitioners.

In addition, significant changes or corrections have been made, or helpful details added,
to the requirements or calculation methodologies of SS Credit 3 (Brownfield Redevel-
opment), S5 Credit 4.3 (Alternarive Fuel Vehicles), SS Credit 6 (Stormwater Manage-
ment), EA Commissioning Prerequisite and Credir, EA Encrgy Performance Prerequi-
site and Credit, EA Credit 6 (Green Power), MR Credit 7 (Certified Wood), 1EQ
Credit 4 (Low-Emitting Materials), and TEQ Credic 7.1 (Thermal Comfort: Compli-
ance). Other sections may have been edited to a lesser extent bur may still contain
corrections and clarifications of interest.

. — LEED-NC Version 2.1 Reference Guide
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The built environment has a profound impact on our natural environment, economy,
health and productivity. Breakthroughs in building science, technology, products and
operations are now available to designers, builders and owners who want to build
green and maximize both economic and environmental performance.

The U.S. Green Building Council (USGBC) is leading a national consensus to pro-
duce a new generation of buildings that deliver high performance inside and out.
Council members work together to develop industry standards, design guidelines, policy
positions, conferences and educational tools that support the adoption of sustainable
design and building practices. As the only national coalition that represents the entire
building industry on environmental building matters, our unique perspective and col-
lective power provides our members with enormous opportunity to initiate chan ge in
the way buildings are designed, built, and maintained.

Our membership is comprised of leaders representing the following categories:
Architectural Firms

Building Commissioning Providers

Building Control Service Contractors and Manufacturers

Building Owners, Managers, Users, and Brokers

Contractors and Builders

Consultants

Engineering Firms

Environmental Groups

Financial and Insurance Firms

Government

Manufacturers

Planners

Press

Professional Societies

Real Estate Developers

State, Local, and Federal Governments

Universities and Technical Research Institutes

Utilicies

Since its inception in 1993, USGBC has played a vital role in providing a leadership
forum and a unique, integrating force for the building industry. Council programs are:
Committee-Based

The heart of this effective coalition is our committees in which members design strat-
egies that are implemented by staff and expert consultants. Our committees provide a
forum for members to resolve differences, build alliances, and forge cooperative solu-
tions for influencing change in all secrors of the building industry.

Member-Driven

The Council's membership is open and balanced and provides a platform for carrying
out important programs and activities. We target the issues identified by our members
as the highest priority. We conduct an annual review of achievements thar allows us to
set policy, revise strategies and devise work plans based on members’ needs.

—— - - — - LEED-NCVersion 2.1 Reference Guide
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Consensus-Focused

We work together to promote green buildings and in doing so, we help foster greater
economic vitality, environmental health and occupant well-being at lower cost. The
various industry segments bridge ideological gaps to develop balanced policies that
benefit the entire industry.

USGBC Membership

The strength and diversity of the USGBC coalition provides the advantages of signifi-
cantly enhancing the resources and the effectiveness of its individual members. Our
voice is credible and powerful because of the diversity and balance of our membership.
We strongly encourage you to join the Council. Your involvement is crucial to the
success and impact of our initiatives.

Member benefits include:

o Marketing, educational and networking opportunities through USGBC events,
programs and publications

o Recognition as an industry leader in supporting a better built environment
o Opportunity to participate in local chapters

o Discounts on LEED certification, resource materials and training programs
e The USGBC newsletter

Join the Council and rake advantage of this opportunity to accelerate change and help
shape the green building industry.

For more information:

U.S. Green Building Council
1015 18¢h Street NW, Suite 805
Washington, DC 20036

(202) 828-7422 Phone

(202) 828-5110 Fax
www.usgbe.org

info@usgbe.org
leedinfo@usgbc.org




Introduction

Green Building Design

The rerm “preen building” is synonymous
with “high-performance building,” “sus-
tainable design and conserucrion” as well
as other terms that refer to a holistic ap-
proach o design and construction, There
arc many different conceptions of green
building design due to the large scope of
sustainability issues and the novelry of sus-
rainable principles. Delnitions of envi-
ronmental sustainabilicy range from broad
concepts that incorporate all aspects of
sustaimability—miceting the needs of 1o-
day withour compromising, the ability of
future gencrations o mieet their needs—
roy narrow definitions focnsed on ong spe-
cilic sustainable design feanire such as
energy-cliciency. Watton this broad spec-
rriem, green building design strives o
Ialance environmenial rcspnnsilmi|i[)-’. re-
LI N t'{‘li('i{'“(:}", t)t't:ll}):ll][ L(]”‘][(]” .]”(I

well-being, and community sensitivity,

Cireen buﬂdin;__" dt.‘sign includes all play-
ors inan integrated development process,
from the design ceam (building owners,
architeets, engineers and consultams). the
construction tenm {nuerials manufacrur-
ers, coneraciors uwd waste haulers), main-
tenance staff, and building occupanes.
The green building process resules in a
high-quality product that maximizes the
OWICT'S TCILLN 0N {1vestment.

Why Design Green?

The building sector has a tremendous
impact on the environment. [n 2002,
there were more than 76 million restden-
dal buildings and nearly five million com-
mercial buildings in the United States.
According to the TS, Departmenc of
Energy (DOE), buildings in the United
States consume more than 30% of our
total encrgy and 60% of our clectricity

annually. Five billion gallons of porable
water are used to flush roilers daily. A
rypical North American commercial con-
struction project generates up to 2.3
pounds of solid waste per square foot of
floor space. Real estare development ap-
propriates land from ocher uses such as
nacural habitaes and agriculrure.

Buildings are a major source ol the pol-
[ucancs thar cause urban air quality prob-
lems and conaibute o cimare change.
According to the DO, buildings account
for 49% of sullur dioxide enmissions, 23%
of nitrous oxide emisstons, and 10% of
particulate emissions — all of which dam-
age urban air quabity. Buildings produce
35% of the country’s carbon dioxide emis-
sions. These are just a lew examples of
the cnvironmental impacis associaed
with the construction and operation of

buildings.

By rhe vear 2010, another 38 million
buildings arc expected o be built. Green
Baunlding practices can substantially reduce
the negative environmenial impacts asso-
crated with these butldings and reverse the
trend of yrsustainable construction ac-
rivities. Bar that is only parr of the story.
Green destgn also reduces operating costs,
enhances building markerabilicy, poten-
tally increases occupant productvity, and
helps ereace a suseainable comnumiry. For
example, energy cfficicney measures have
reduced operating expenses of the Den-
ver Dry Goods building by approxinately
$75,000 per year. Students in daylic
schouls in North Carolina consistenidy
scorc higher on rests than students in
schools using conventional lighting fix-
tures. Studies of workers in green build-
ings reported productivity grains of up to
16%. including reductions In absentee-
1sm and improved work quality, based on
“people-friendly” green design.  Waste

LEED-NCVersion 2.1 Reforence Guide
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management costs were reduced by 56%
and 48 tons of waste were recycled dur-
ing construction of a grocery store in Spo-
kane, Washington. Resource-efficient
buildings have less impact on local infra-
structure. Green design has environmen-
tal, economic, and social elements that
benefit all stakeholders, including own-
ers, occupants and the general public.

The Leadership in Energy
and Environmental
Design™ (LEED™) Green
Building Rating System

History of LEED

Following the formation of the U.S.
Green Building Council (USGBC) in
1993, the membership quickly realized
that a priority for the sustainable build-
ing industry was to have a system to de-
tine and measure that which should
qualify as a “green building.” The
USGBC began rto research existing green
building metrics and rating systems. Less
than a year after formation, the member-
ship followed up on the initial findings
with the establishment of 2 committee to
focus solely on this topic. The diverse
initial composition of the committee in-
cluded archirects, realtors, a building
owner, a lawyer, an environmentalist and
industry representatives. This cross-sec-
tion of people and professions added a
richness and depth both to the process
and to the ultimate product.

As part of their investigations, the com-
mittee reviewed existing green building
rating systems such as BREEAM (Build-
ing Research Establishment Environmen-
tal Asgsessment Method) and BEPAC
(Building Environment Performance As-
sessment Criteria), both from the United
Kingdom. Three options were assessed:
(1) Accept the BREEAM rating system
and use it in the U.S. marker; (2} railor
the BREEAM system to the U.S. mar-

ket; or (3) create a separate U.S. green
building rating system. The third option
was selected because the commirtee felr a
strong need for a green building measure-
ment tool specific to the U.S, building
market.

By the fall of 1994, the committee had
prepared a draft green building rating sys-
tem for review. Afrer additional develop-
ment, the LEED Version 1.0 Pilor Pro-
gram was launched at the USGBC Mem-
bership Summir in August 1998. Twelve
projects completed the application pro-
cess and were recognized as LEED Certi-
fied Pilot Projects in March 2000.
Based on the success of LEED Version
1.0, an expert review session was held ar
Pocantico, New York in 1999 to shape
LEED Version 2.0. After extensive modi-
fications, the revised rating system was
presented to the USGBC membership for
a review and comment period, and a fi-
nal approval vote. LEED Version 2.0 was
released in March 2000. Grants from the
U.S. Department of Energy (Office of
Building Technologies, State and Com-
municy Programs) provided start-up
funding for the pilot program, the devel-
opment of the LEED Reference Guides,
and the inidal LEED Training Workshop.
Sustainable design and technology
information can be found on the
U.§. DOE Web pages, including
www.eere.energy.gov/buildings and
www.sustainable.doe.gov.

The LEED Committee has since divided
into the Steering Committee, several prod-
uct committees and credit category-specific
Technical Advisory Groups (TAGs). The
TAGs are subcommittees that consist of
industry experts who assist in developing
credit interpretations and technical im-
provements to the system.

The keys to making this process and prod-
uct work have been a strong common goal
to produce a consensus-based rating sys-
tem, a continually positive approach
throughout difficult decision-making dis-




cussions, and a diversity of committed
team players. Since the collective knowl-
edge regarding green buildings continues
to increase, LEED will continue to be a
dynamic and ever-changing system need-
ing the input, scrutiny, and involvement
of diverse stakeholders.

The LEED flagship product is now called
LEED for New Construction and Major
Renovations (LEED-NC). This distine-
tion is necessary as rating system prod-
ucts are being developed and launched for
other marker sectors, such as existing
buildings, commercial interiors, and core
and shell (speculative development).

LEED-NC Version 2.1

Consistent with USGBC policy for the
continuous improvement of LEED, Ver-
sion 2.1 is an administrative update of
LEED-NC Version 2.0. Its purpose is to
address concerns raised by USGBC mem-
bers and other LEED users by providing
technical clarifications and streamlining
the documentation requirements for
LEED eertification.

These improvements are expected to sim-
plify the documentation process for project
teams and to reduce the costs of docu-
menting LEED credits while retaining the
stringency and integriry of the LEED Ver-
sion 2.0 standards. An approval vote by
USGBC membership was not required for
Version 2.1 because performance levels
have nor been altered. In a few instances,
methodologies have changed in order thar
they may be more straightforward or more
comprehensive. The new LEED Letter
Template is a central component of the
Version 2.1 improvements (see below for
more information).

Features of the System
The LEED Green Building Rating Sys-

tem is a voluntary, consensus-based, mar-
ket-driven building rating system that is
based on accepted energy and environ-
mental principles and strikes a balance

berween established practices and emerg-
ing concepts. It evaluates environmental
performance from a whole-building per-
spective, providing a definitive standard
for what constitutes a “green building.”
The development of LEED was instigated
by the USGBC Membership, represent-
ing all segments of the building industry
and has been open to public scrutiny.

LEED for New Construction and Major
Renovations (LEED-NC) is'a measurement

system designed for rating commercial and

institutional buildings, with a focus on of-
fice buildings. LEED-NC has also been
applied to many other building types, in-
cluding high-rise residential buildings.
The rating system is organized into five
environmental categories: Sustainable Sites,
Water Efficiency, Energy & Armosphere,
Marerials & Resources, and Indoor Envi-
ronmental Quality. An additional category,
Innovation & Design Process, addresses
sustainable building expertise as well as de-
sign measures not covered under the five
environmental categorics.

LEED is a performance-oriented system
where points are earned for satisfying per-
formance criteria. Different levels of
green building certification are awarded
based on the total points earned. The
system is designed to be comprehensive
in scope, yer simple in operation.

LEED Reference Guide

The Reference Guide is the user’s manual
for LEED. The Guide is intended to as-
sist project teams in understanding LEED
criteria. The Guide includes examples of
strategies, case studies of buildings that
have implemenred these strategies success-
fully, and links to other resources. The
Guide does not provide an exhaustive list
of strategics for meeting the criteria, nor
does it provide all of the information that
design reams need to determine the ap-
plicability of a credit to their project.

——— LEED-NC Version 2.1 Reference Guide
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Prerequisite and Credit Format

Each prerequisite and credic chaprer in the
Reference Guide is organized in a stan-
dardized format for simplicity and quick
reference. The first section summarizes
key points regarding the measure’s intent
and requirements. The subsequent sec-
tions provide supportive information to
help interprer, implement, and document
performance. The standard chapter sec-
tions are described in the following para-
graphs.

Intent identifies the main goal of the pre-
requisite or credit.

Requirements & Submittals specify the
criteria to sarisfy the prerequisite or credir,
the number of points available, and the
documentation required for the LEED
application. The prerequisites must be
achieved. Each creditis optional, but con-
tributes to the project’s point total. Some
credits are divided into two or more sub-
credits with independent or cumulative
points.

Summary of Referenced Standards cites
the technical standard(s) that LEED uses
for performance evaluation. A brief sum-
mary of the standard is also provided in
this section. Users are strongly encour-
aged to review the standard and not rely
solely on the summary, unless otherwise
ﬂOfEd. -

Green Building Concerns related to the
prerequisite or credit are explained in this
section and divided into environmenral,
economic and community issues.

Design Approach presents ideas and rec-
ommendations for the project design and
specifications.

Synergies & Trade-Offs identify arcas of
significant interaction with other LEED
credits.  Users are advised to carefully
evaluate the benefits and disadvantages of
pursing these related credits.

Calculations are sample formulas or com-
putations to assist with the determinarion

of compliance for a particular prerequi-
site or credit. Some calculations have been
programmed into the LEED Version 2.0
Calculator and the LEED Version 2.1
Letter Template, both Microsoft Excel
spreadsheets. These files are made avail-
able to registered projects in order to fa-
cilitare the application process.
Resources such as Web sites and print
media are provided for further research
and to assist justification, design and cal-
culations efforts.

A Case Study is provided to show how a
project has served the goals stated for the
prerequisite or credit. The selected project
exemplifies one method to achieve the
intent of the measure, although there may
be other methods.

LEED Certification Process
Eligibility

All commercial buildings as defined by
standard building codes are eligible for
certification as a LEED building, Com-
mercial occupancies include (burt are not
limited to) offices, retail and service es-
tablishments, institutional buildings (li-
braries, schools, museums, churches, ere.),

and hotels and residenual buildings of
four or more habirable stories.

Horels and residential buildings of three
habitable stories or less are addressed by
the LEED Version 2.0 Application Guide
for Lodging, available for download from
the USGBC Web site. If the application
of LEED for a unique building type is
questionable, USGBC encourages the
project team to tally a potential point to-
tal using the checklist in the LEED Rat-

ing System.
Registration

Project teams interested in obtaining
LEED certification for their project must
first register through the USGBC Web
site. The Web site includes information
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and requirements. The subsequent sec-
tions provide supportive information to
help interpret, implement, and document
performance. The standard chaprer sec-
tions are described in the following para-
graphs.

Intent idenrifies the main goal of the pre-
requisite or credit.

Requirements & Submittals specify the
criteria to satisfy the prerequisite or credit,
the number of points available, and the
documentation required for the LEED
application. The prerequisites must be
achieved. Each credit is oprional, but con-
tributes to the project’s point total. Some
credits are divided into two or more sub-
credits with independent or cumulative
points.

Summary of Referenced Standards cites
the technical standard(s) that LEED uses
for performance evaluation. A briefsum-
mary of the standard is also provided in
this section. Users are strongly encour-
aged ro review the standard and not rely
solely on the summary, unless atherwise
noted. '

Green Building Concerns related to the
prerequisite or credit are explained in this
section and divided into environmental,
economic and community issues.
Design Approach presents ideas and rec-
ommendations for the project design and
specifications.

Synergies & Trade-Offs identify areas of
significant interacrion wich other LEED
credits. Users are advised to carefully
evaluate the benefits and disadvantages of
pursing these related credits.
Calculations are sample formulas or com-
putations to assist with the determination

of compliance for a particular prerequi-
site or credit. Some calculations have been
programmed into the LEED Version 2.0
Calculator and the LEED Version 2.1
Letter Template, both Microsoft Excel
spreadsheets. These files are made avail-
able to registered projects in order to fa-
cilitate the application process.

Resources such as Web sites and print
media are provided for further research
and to assist justification, design and cal-
culations efforts. '

A Case Study is provided to show how a
project has served the goals stated for the
prerequisite or credit. The selected project
exemplifies one method to achieve the
intent of the measure, although there may
be other methods.

LEED Certification Process
Eligibility

All commercial buildings as defined by
standard building codes are eligible for
certification as a LEED building. Com-
mercial occupancies include (burt are not
limited to) offices, retail and service es-
tablishments, institutional buildings (li-
braries, schools, museums, churches, etc.),
and hotels and residential buildings of
four ar more habitable stories.

Hotels and residential buildings of three
habitable stories or less are addressed by
the LEED Version 2.0 Application Guide
for Lodging, available for download from
the USGBC Web site. If the application
of LEED for a unique building type is
questionable, USGBC encourages the
project team to tally a potential point to-
tal using the checklist in the LEED Rat-
ing System.

Registration

Project teams interested in obraining
LEED certification for their project must
first register through the USGBC Web
site. The Web site includes information



on registration costs for USGBC mem-
ber as well as non-members. Registration
during the early phases of project design
will ensure maximum potential for achiev-
ing certification,

Registration is an important step that es-
tablishes contact with the USGBC and
provides access to essential information,
software tools, and communications.
Upon registration, project contacts receive
aceess to resources that explain and facili-
tate the LEED application process.

Documentation

Once a project is registered, the project
design team begins to prepare documen-
tation to satisfy the prerequisite and credi
submittal requirements. This documen-
tation will become the bulk of the project’s
LEED Version 2.0 application, or the
prool behind performance declarations in
the Version 2.1 application. It is helptul
to have a LEED Accredited Professional
as the project conract and team member
responsible for coordinating the certifi-
cation process.

Projects may submit using either version's
documentation path (it is simplest to cre-
ate a LEED application pursuant to one
method of documentation), or a mixed
submittal of the two (per credit). Mied
submittals are recommended for projects
that registered under Version 2.0, but
would like to transition to Version 2.1 in
order to take advaneage of the streamlined
Letter Template submirtal pach, Docu-
mentation should be gathered through-
out the design and construction phases.
Use the software tools and templates pro-
vidéd for Version 2.0 and/or Version 2.1
as appropriate.

LEED Version 2.0 submittal resources
consist of the Welcome Packet, Calcula-
tor (spreadsheets) and Application Tem-
plate (cover sheets for cach credit). The
Welcome Packet provides examiples of the
types of documents that LEED often re-
quires to supplement the calculation

tables and cover sheets in the application.
The inclusion of extrancous documenta-
tion (anything that is not listed as a credir
submirtral requirement) is discouraged, as
this slows the review process. Full build-
ing commissioning reports, for example,
are not necessary because only the com-
missioning plan is required.

The LEED Version 2.1 Letter Template
is a dynamic tracking and documentation
tool that is used by project teams to track
progress and prepare a LEED application.
For cach credit, the Lecter Template
prompts LEED practirioners for sum-
mary data and signed declarations of per-
formance, indicates when documentarion
requirements have been adequately ful-
filled for submirteal, serves as a letter tem-
plate for printing on letrerhead, and sum-
marizes progress. Some of the Template
pages include spreadsheets for caleula-
tions, while others are simple declarations
signed by an appropriate team member.
The Version 2.0 Caleularor spreadsheets
are often uselul when the Reference Guide
calls for credit caleulations but no corre-
sponding spreadsheer exists in the Version
2.1 Letter Templace.

During a Version 2.1 application review,
the project team will be expected to pro-
vide supporting documents for a portion
of the prerequisites and credits. Support-
ing documents are those which provide
specific proof of meeting the required
performance level — such as calculations,
specifications, drawings, cursheers,
manufacturer’s literacure, and other source
documents that were used as a basis to
justify declarations of performance in the
Letter Template. Many of these items are
implicitly described in the Reference
Guide’s instructions.

Credit Interpretations

In some cases, project teams may encoun-
ter difficulties applying a LEED prereq-
uisite or credic to a specific project. Ques-
tions sometimes arise when the Reference

LEED
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L 3 Guide does not sufficiently address a spe- LEED Cerlification Levels
cific issue or there is a special conflict that
requires resolution. USGBC has estab-

LEADERNifed b5 EMERUAL b EUSLAB HALUTAL SE LA

lished a uniform review process for regis- Certified 26 to 32
tered project inquiries, called credit in- Silver 331038
terpretation requests (CIRs), to ensure Gold 39 to 51
that rulings are consistent and available Biafinum 5%0r mare

to other projects. Ifa question arises,

project teams should:

1. Consult the Reference Guide for a
detailed description of the credit in-
tent, requirements and calculations.

=]

Review the intent of the credit or pre-
requisite in question to self-evaluate
whether the project meets this intent.
3. Review the Credit Interpretation
(CIR) Web page for previously logged
CIRs on relevant credits. All LEED
registered project contacts have access
to this page.
4. If a similar credic incerpretation has
not been logged, or does not answer
the question sufficiently, submit a
credit interpretation request using the
online form. The inquiry should be
succinet and based on information
found in the Reference Guide, with
emphasis on the intent of the prereq-

uisite or credit.

Application

Consult the Web sire for imporrant de-
tails about the LEED application as well
as the certification review process, sched-
ule and fees. The applicant project must
satisfactorily document achievement all of
the prerequisites and a minimum num-
ber of points to attain the LEED ratings
as liseed below.

For more information, visit the LEED
Web page on www.usgbc.org.
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