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Executive Summary
Introduction
There are many state and local jurisdictions in the Southwest region that have developed programs
and policies to promote energy efficient building practices, more stringent building energy codes, and
green building initiatives. These jurisdictions are either actively developing so-called “beyond code”
requirements, or are interested in incorporating one or more elements of voluntary programs into the
mandatory codes. Factors driving interest in beyond code programs and policies include the region’s
rapid growth rate, local and regional interest in advancing “green building” practices (e.g., the United
States Green Building Council’s (USGBC) Leadership in Energy and Environmental Design
(LEED)), and heightened concern about climate change and rising energy costs.
Effectively implementing a beyond code program can be challenging for state and local governments.
These challenges include industry opposition, difficulties in deciding what programs and performance
criteria to use, and conflicting agendas of those involved, (e.g., elected officials, planning and
development staff, building permitting and code enforcement officials vs. building industry
stakeholders).
The purpose of the Guide is to help state and local governments by:
1. Reviewing and analyzing successful beyond code programs;
2. Evaluating national beyond code programs and standards, and their applicability to states and
localities; and
3. Providing guidance for beyond code programs, including model code elements for new
residential and commercial buildings.
Beyond Code Programs in the Southwest
The Guide describes fourteen beyond code programs and policies that communities have adopted or
are in the process of adopting in the Southwest, shown in Table ES-1. They are representative of the
range of approaches used by communities for establishing beyond code requirements, including
mandatory programs (e.g., City of Boulder); voluntary, point-based programs (e.g., City of
Scottsdale); and hybrid programs that combine mandatory requirements with incentives (e.g., Eagle
County). The Guide includes a few notable beyond code programs outside the SWEEP region,
including Rohnert Park, California, and Austin, Texas. The programs featured in this Guide represent
a wide range of program designs, climate zones, and demographics.
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Table ES-1. Summary of Beyond Code Programs in the Southwest

Buckeye Green Building Program
This is a comprehensive points-based program. Home size determines the
number of points needed to achieve each level of certification.

Chandler, AZ
2008
Voluntary
(Mandatory for
Municipal)

Chandler Green Building Program
The program outlines a comprehensive approach including modification of
building and zoning codes, creation of green building standards, incentives
for green building certification, and city commitment.

Pima County, AZ
2008
Voluntary

Pima County Residential Green Building Program
Pima County’s comprehensive, point based program is voluntary. Home
size determines the number of points needed to achieve each level of
certification. The program is designed to coordinate with ENERGY STAR,
utility incentive programs, and the federal new home tax credit.

Scottsdale, AZ
1998
Voluntary
(Mandatory for
Municipal)

Scottsdale Green Building Program
Scottsdale’s comprehensive, point based program is voluntary. Home size
determines the number of points needed to achieve each level of
certification. Parallel residential and commercial programs were adopted.
LEED Gold is required for municipal buildings.

Las Vegas Region, NV
2006
Voluntary

The Southern Nevada Green Building Partnership is a voluntary program
that was designed by the Southern Nevada Homebuilders Association
(SNHBA) to benefit jurisdictions, homebuyers and builders.

Rohnert Park, CA
2007
Mandatory

Rohnert Park Green Building Program
Rohnert Park’s Green Building program is mandatory for all new
residential and commercial buildings. The stringency of both residential
and commercial compliance requirements is based on building size. The
program is based on “Build It Green” for residential projects, and LEED
for commercial buildings.







San Bernardino
County, CA
2007
Voluntary
(Mandatory for
Municipal)

Green County San Bernardino
The program includes a number of incentives to encourage residents,
builders, and businesses to adopt more sustainable practices. Builders
whose homes meet the California Green Builder standard will receive
expedited plan checks, guaranteed timelines, and priority field inspection
service. Municipal buildings must be certified as LEED Silver.







Albuquerque, NM
2007 (not adopted)
Mandatory

Albuquerque Energy Conservation Code
Adopting and amending the IECC, Albuquerque wrote their own
prescriptive code, with energy efficiency requirements well above those in
the model code. Additionally, municipal buildings must be certified as
LEED Silver.
Albuquerque’s energy code is being challenged in court because the
minimum HVAC efficiencies exceed the nationally allowed minimums.
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Buckeye, AZ
2008
Voluntary

Residential

Program Name / Description
Municipal

Jurisdiction
Year adopted
Voluntary or
Mandatory
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Program Name / Description
Residential

Commercial

Albuquerque, NM
2008
Voluntary

Albuquerque Green Path Program
This high profile, voluntary program offers recognition for high
performing, comprehensively sustainable buildings.





City of Boulder, CO
1998; updated in
2008
Mandatory

City of Boulder Green Points Program
The City of Boulder recently updated their comprehensive, points-based
program. Home size determines the number of points needed to achieve
each level of certification.
A commercial energy code program will become effective in March 2009.





Boulder County, CO
2008
Mandatory

Boulder County BuildSmart Program
This mandatory program focuses on energy and water efficiency as well as
recycling and reuse of building materials. The level of compliance is tied
to the square footage of the residence.
A commercial green building program is being considered.



Northern Nevada
Region, NV
Draft, Aug. 2008
Voluntary

Nevada Sierra Green
This Homebuilders Association standard is comprehensive, voluntary, and
completely separate from the jurisdiction’s permitting and inspection
process.



Santa Fe, NM
Draft, November
2008
Mandatory

Santa Fe Residential Green Building Code
The draft of Santa Fe’s comprehensive, point based system is under
review. Home size determines the number of points needed to achieve
each level of certification. A HERS rating is also required for all new
homes.



Eagle County, CO
2006
Mandatory

Eagle County ECObuild
Eagle County’s comprehensive, point based program is mandatory. Home
size determines the number of points needed to achieve each level of
certification. Buildings exceeding minimum standards are eligible for
permit fee reimbursements from Eagle County.





City of Aspen/Pitkin
County, CO
2002; update in
progress
Mandatory

City of Aspen/Pitkin County Efficient Bulding Code (AP 2030)
The proposed AP 2030 Efficient Building Code is a prescriptive beyond
code program for new residential and commercial construction. Home size
dictates the number of points and level of energy efficiency required in this
comprehensive program.





Summit County, CO
2008
Mandatory

Summit County Sustainable Building Ordinance
The Summit County Sustainable Building Ordinance is a points-based
green building program that is mandatory for new residential construction
in Summit County, and local jurisdictions within the County.



Municipal

Jurisdiction
Year adopted
Voluntary or
Mandatory
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Municipalities have taken a range of approaches to developing beyond code programs. They include
voluntary or incentive-based programs, mandatory programs, or a combination of the two. The
programs, however, share several common elements. These include:


Clearly established goals that are supported by elected officials and staff within the
jurisdiction;



Prescriptive energy efficiency criteria that go well beyond model code, performance
based standards that are tied to a measurable level above the 2006 IECC, or other
standard (e.g., LEED);



One or more internal champions willing to spearhead the development and
implementation of programs;



Stakeholders’ involvement in the decision making process;



Integration across local government departments and functions (e.g., planning, zoning
and building permitting and inspection);



Incentives to encourage projects to go well beyond minimum requirements; and



Extensive communications and outreach, partnerships with the building industry and
nonprofit groups, and training and education.

Energy Savings and Cost Effectiveness of Beyond Code Programs
The potential electricity and natural gas savings from adopting beyond code programs in the
Southwest is significant. If all states in the Southwest were to adopt a 30% more stringent energy
code (versus the 2006 IECC), the region would cumulatively save 15,700 GWh in electricity by 2020,
and 100 million dekatherms of natural gas.1 The electricity savings are equivalent to the electricity
supplied by about 2,270 megawatts of electricity, meaning that the region could avoid building
approximately five medium-sized (450 MW) new power plants. This is equivalent to the electricity
use of approximately 1.6 million homes. States and communities in the Southwest could achieve
additional energy savings by gradually updating building codes as new technologies and advanced
building design practices are introduced into the marketplace.
Furthermore, adopting requirements that go well beyond current building energy codes (e.g., a 30%
increase over the 2006 IECC) would cumulatively achieve more than $13.5 billion in net economic
benefits throughout the region by 2020, shown in Table ES-2. These benefits would continue to
accrue year after year, as the efficiency measures installed in homes and commercial buildings
continue to deliver energy savings over the lifetime of the building.

1

The analysis of energy savings and net economic benefits from adopting more stringent building energy codes
was prepared by SWEEP. A description of the analytical methods and assumptions used to estimate the energy
savings and costs and benefits of adopting more stringent building energy codes is provided in Chapter 5.
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Table ES-2. Cumulative Net Economic Benefits of Adopting more Stringent
Residential and Commercial Energy Codes in the Southwest: 2009 – 2020
State
Arizona
Colorado
New Mexico
Nevada
Utah
Wyoming
Region

Lifetime value of
energy savings
$7,116
$6,651
$2,266
$5,404
$2,605
$172
$24,213

Total invested in
efficiency measures
$3,241
$2,878
$980
$2,338
$1,127
$74
$10,638

Net economic benefits
$3,875
$3,774
$1,285
$3,066
$1,478
$97
$13,575

Table notes: The unit is millions, 2008 $. The analysis assumes a 30% increase in energy efficiency of new
residential and commercial buildings, relative to the 2006 IECC. Analysis by SWEEP.

Recommendations for State and Local Officials
SWEEP makes the following recommendations to jurisdictions developing beyond code programs.
Each recommendation is described in more detail in this report, with supporting information and
examples from programs implemented by one or more jurisdictions.
Establish Goals with Measurable Objectives: Develop specific comprehensive goals for beyond
code programs, with clear, measurable objectives. At the local level, goals are typically established
by elected officials with support from municipal planning and building departments, and codified
through local ordinances. State goals can be established through an executive order issued by the
governor, or via legislation enacted by the state legislature.
Convene a “Beyond Code” Task Force: Begin with a task force that includes, at a minimum,
affected government agencies and departments, building efficiency professionals, environmental
advocates, and representatives from the building industry. Consensus building from the beginning is
a valuable investment in time. Although organizing a task force will involve additional effort,
experience has shown that it will ultimately lead to a stronger and more effective program that is
supported by multiple stakeholders.
Integrate the Program Across Departments: Provide training to familiarize staff with the
requirements of the program, including alternative compliance options such as LEED or performancebased standards. Staff should be able to provide direction and support to applicants seeking third
party verification as well as compliance with local program requirements. Ensure that all involved
departments (including planning, building, and local water and power utilities) are familiar and
conversant with the program, and prepared to implement the program. Develop and circulate to staff
and applicants the steps and procedures for compliance and certification of projects, appeals, and any
available incentives.
Develop and Provide Education and Outreach Materials: Provide educational materials and
training sessions for the public, developers, and the building industry. Consider developing a lecture
series or series of courses or workshops on energy and resource-efficient building practices, and
providing program specific training for the building industry. The beyond code program should be
supported by a communications plan that involves partnerships with the community.
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Conduct a Strategic Marketing and Outreach Campaign: Develop a marketing program that will
educate the public on the value of homes or businesses built to the program’s standards. Help provide
visibility for program participants through website coverage, press releases, newspaper
advertisements, or announcements on municipal websites, and signage at building sites.
Develop Strategic Partnerships: Identify potential partners among civic and professional
organizations, colleges and universities, libraries, utilities, and other organizations whose goals
parallel those of the program. Develop strategic partnerships with those groups to help achieve the
program’s objectives, review progress, educate the public, and disseminate results.
Establish Minimum Building Energy Efficiency Criteria:
In the residential sector, leading jurisdictions have established minimum criteria that are 30 – 50%
beyond minimum code requirements for single-family homes, and 15 – 30% more stringent for multifamily homes. A few jurisdictions (e.g., City of Boulder, Boulder County, and City of Aspen) have
adopted more stringent requirements for larger homes, including minimum HERS ratings that go
well beyond standard building practices and minimum code requirements. Some jurisdictions choose
to adopt the ENERGY STAR New Homes guidelines as the minimum residential compliance
threshold for new homes.
In the commercial sector, jurisdictions are pursuing minimum performance standards that exceed the
model commercial energy code (ASHRAE 90.1-2004) by 15 to 30%.2 A few states and municipalities
have developed or adopted performance-based targets, such as Architecture 2030, which establishes a
goal of achieving carbon-neutral buildings by 2030.3
Develop a Comprehensive Program: Since the advent of the Model Energy Code (precursor to the
IECC) and California’s Title 24, states and communities have primarily focused their code
development efforts on energy efficiency. States and communities, however, are broadening their
approach to sustainability, encompassing multiple environmental concerns, such as materials use and
disposal, siting and transportation impacts, and other considerations. For example, the State of
California recently adopted a statewide green building code, which will supersede its long established
Title 24 energy code. The majority of new beyond code programs are taking a comprehensive
approach, addressing issues such as land use, transportation issues, materials resources and
sustainability, and the relationship of the building to the built environment.
Comprehensive programs can lead to increased energy efficiency in community and neighborhood
design, and offer a broader scope of sustainability, as shown in Chapter 4. Comprehensive programs
encourage energy efficient neighborhood development and site layout, providing a better starting
point for a more energy-efficient structure. For more information on comprehensive programs, see
Chapter 4.

2

The USGBC’s LEED program requires a minimum of 14% increase in energy efficiency. ASHRAE has
proposed a 30% improvement in its commercial energy standard, 90.1- 2010.

3

Architecture 2030. www.architecture2030.org. Other examples of states and municipalities that have adopted
carbon-neutral goals for buildings include the State of California, City of Austin, Texas, and the City of Seattle.
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How to Use this Guide
This guide is designed to serve as a resource for states, local jurisdictions and other organizations that
are interested in developing and implementing beyond code programs. Jurisdictions that have already
adopted beyond code programs can use the guide when making revisions or updates to their
programs. The guide provides detailed information on many beyond code programs, with analysis
and recommendations for program design, implementation and review and evaluation.
There are several types of information within this guide, from broad policy guidance to specific
energy efficiency programs and sample ordinances. The guide is organized by program
implementation stages.

Contents of the Guide
The guide contains the following chapters:
Chapter 1 – Introduction: Defines “beyond code,” and offers suggestions on how to use this
guidebook.
Chapter 2 – An Overview: Describes what types of beyond code programs have been adopted,
along with their general goals and objectives.
Chapter 3 – Developing an Effective Beyond Code Program: Design and Implementation
Strategies: Details policy paths and decisions jurisdictions made to develop and implement
successful programs.
Chapter 4 – Designing Beyond Code Programs: Details the types of measures jurisdictions use to
increase energy efficiency, conserve water, promote sustainable development, and reduce waste, and
operate and maintain buildings to ensure energy efficiency.
Chapter 5 – Energy Savings and Cost Effectiveness: Provides examples of high performance
homes and commercial buildings, and analyzes the cost effectiveness and savings potential of beyond
code programs. Included is a calculation for potential kWh and therms saved in new homes and
businesses. Examples of high performance homes and mid-size commercial buildings, and the
measures used to increase the energy efficiency in each are explained.
Chapter 6 – Model Codes and Standards: Provides sample model examples of performance and
prescriptive paths to achieve an average of 30% efficiency over the 2006 International Energy
Conservation Code (IECC) for residential construction, and 30% above ASHRAE Standard 90.12004 for commercial buildings. This chapter also includes specific guidance on how to integrate
national standards, such as LEED, ENERGY STAR, the Home Energy Rating System (HERS) Index,
New Building Institute’s (NBI) Core Performance Guide, and ASHRAE Advanced Energy Design
Guides into state and local programs.
The appendices include a list of acronyms, summaries of beyond code programs and contact
information by jurisdiction; model ordinances and checklists from communities that have adopted
beyond code programs; and other reference documents that can serve as resources for jurisdictions
developing or updating their beyond code programs.
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Chapter 1 – Introduction
States and local jurisdictions in the Southwest region are leaders in developing programs and policies
to promote energy efficient building practices, more stringent building energy codes, and green
building initiatives and criteria for new public and private buildings. Based on the successful
experience of these “early adopters,” there are many local jurisdictions in the Southwest that are
either actively developing beyond code requirements, or are interested in incorporating elements of
voluntary programs into mandatory codes. Factors driving interest in beyond code programs and
policies include the region’s rapid growth rate, local and regional interest in advancing “green
building” practices, heightened concern about climate change, and rising energy costs.
Effectively implementing a beyond code program can be challenging for local governments.
Challenges can include industry opposition, difficulties in deciding what programs and performance
criteria to use, and conflicting agendas of those involved (elected officials, planning and development
staff, permitting and code enforcement officials, and building industry stakeholders).
This guide provides analysis of successful beyond code programs in the Southwest, and presents
information and resources to help states and local jurisdictions develop and implement effective
beyond code programs.
Additionally, SWEEP provides local officials with training and technical assistance to ensure that
beyond code programs are cost-effective, deliver net benefits of energy and water efficiency, reduce
waste, increase the comfort of households and businesses, and promote sustainable building practices.
Chapter 1 includes a definition of “beyond code,” the scope of content and suggestions for how to use
the guide, and provides a description of each chapter.

1.1 Definition of “Beyond Code”
This guide uses the term “beyond code” to describe programs that exceed minimum energy and other
local code or planning requirements. Whether the programs are voluntary or mandatory, they all go
well beyond the minimum standards required under widely adopted codes and standards, such as the
IECC, the International Residential Code (IRC), International Building Code (IBC), International
Mechanical Code (IMC), and the standards produced by ASHRAE, etc.

1.2 Scope and Intended Audience
This guide is designed to help state and local planning, building and environmental officials by
providing analysis of successful beyond code programs. The guide serves as a resource for local
officials at each stage of the beyond code program development process, including establishing
community goals and securing support from stakeholders, developing a model ordinance and
analyzing the energy savings and cost effectiveness of programs, and implementing the program
through prescriptive or performance-based code language.
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1.3 How to Use the Guidebook
There are several types of information presented in this guide, from broad policy guidance to specific
energy efficiency programs and sample ordinances. Each user seeks different information, which we
have sought to divide into specific sections. If your jurisdiction is in the planning stages, we suggest
you begin with Chapters 2 and 3. If you are looking for specific measures, begin with Chapter 4. If
you are only seeking information on building energy efficiency, as it relates to current codes and
standards, see Chapters 5 and 6. We believe Chapter 3 can be useful at any stage.
Chapter 2 – An Overview of Beyond Code Programs in the Southwest: Describes beyond code
programs that have been adopted or are currently being developed, along with their general goals and
objectives. The overview table provides a quick reference to find a program that includes the
interests of your jurisdiction. Programs are sorted by IECC Climate Zone ranging from the hottest
(Climate Zone 2) to the coolest (Climate Zone 7) regions of the Southwest.
Chapter 3 – Developing an Effective Beyond Code Program: Design and Implementation
Strategies: Details policy paths and decisions jurisdictions made to develop and implement
successful programs. You will find information on:






Establishing goals
Involving stakeholders in the decision making process
Implementing, integrating, and staffing beyond code programs
Providing incentives
Communication, building partnerships, and education.

Chapter 4 – Designing Beyond Code Programs: Details the types of measures jurisdictions use to
increase energy efficiency, conserve water, promote sustainable development, and reduce waste.
Elements include:









Energy efficiency
Building size
Site selection and development
Water conservation
Landscaping
Materials and resources
Indoor air quality
Owner’s manuals.

Chapter 5 – Energy Savings and Cost Effectiveness: Provides estimates of potential energy savings
in new homes and businesses, along with projections of cumulative energy savings from 2009 – 2020.
This chapter includes examples of high performance homes and mid-size commercial buildings, and
examines the cost effectiveness and savings potential of energy efficiency measures.
Chapter 6 – Model Codes and Standards: Provides examples of model codes using either
performance or prescriptive paths to achieve an average of 30% efficiency over the 2006 IECC for
residential construction, and 30% above ASHRAE Standard 90.1-2004 for commercial buildings.
This chapter includes specific direction in how to work with national standards, such as LEED,
ENERGY STAR, the HERS Index, NBI’s Core Performance Guide, and the ASHRAE AEDGs.
Appendices: Include contact information, sample ordinances, other reference documents, and
references.
Chapter 1. Introduction
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Chapter 2 – An Overview of Beyond Code Programs in the
Southwest
This chapter provides an overview of beyond code programs that have been adopted in the Southwest,
or are currently in development. It describes the type of program adopted in each jurisdiction, along
with the general goals and objectives of each program. An overview table of all programs referenced
in this guide is provided as a reference so you can easily find a program that addresses the interests
of your jurisdiction.
Literature and case study reviews were conducted to analyze the effectiveness of beyond code
programs, types of incentives offered, and incremental costs to construct buildings to higher
performance levels. Staff at individual jurisdictions were contacted and interviewed. We also
researched and analyzed national model codes and standards to develop recommendations and
guidelines for beyond code programs in the Southwest (see Chapter 6).
This guide describes fourteen adopted, or soon to be adopted, beyond code programs in the
Southwest. These programs represent a wide range of program designs, climate zones, and
demographics.
Programs described in this guide are listed below; they are grouped as voluntary or mandatory and
sorted in order of 2006 IECC Climate Zone, shown in Figure 1, in order to assist readers in locating
programs in similar climates.

Figure 1. IECC 2006 Climate Zones
Source: PNNL Building energy codes resource center, Article #1420.
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Table 1 – List of Programs by IECC Climate Zone

Voluntary

Mandatory

Climate Zone 2
 Chandler, Arizona
 Pima County, Arizona
 Scottsdale, Arizona
 Buckeye, Arizona

Climate Zone 4
 Albuquerque, New Mexico

Climate Zone 3
 Las Vegas, Nevada
Climate Zone 4
 Albuquerque, New Mexico
Climate Zone 5
 Reno, Nevada

Climate Zone 5
 City of Boulder, Colorado
 Boulder County, Colorado
 Santa Fe, New Mexico
Climate Zone 6
 Eagle County, Colorado
Climate Zone 7
 Aspen/Pitkin County, Colorado
 Summit County, Colorado

In addition to the programs in the Southwest, this guide includes reviews of programs in Rohnert
Park, California; San Bernardino, California; and Austin, Texas. These are included for their unique
features, referenced herein. Also, many of the adopted programs in the southwestern states are in
relatively affluent communities, while the programs in San Bernardino and Rohnert Park serve a
broader, more typical demographic. Table 2 provides an expanded quick reference to the energy
efficiency elements included in the programs in this guide, as well as several other programs in the
region. Appendix A includes more detailed contact and reference information for each program.
Table 3 provides a brief but more detailed summary of the scope and elements of each program. In
addition to a text description of the program, is the jurisdiction’s climate zone, whether the program is
voluntary or mandatory, and the types of incentives offered. A matrix of elements in each program
compares criteria for water consumption, energy performance, etc and the referenced standard (e.g.
ENERGY STAR, E-Star, 2006 IECC, ASHRAE 90.1-2004, etc.). The table identifies which of the
following elements are included in each program:
 Building size
 Site selection
 Landscaping
 Water conservation
 Energy conservation
 Materials and resources
 Indoor environmental quality
 Operation, maintenance and owner education
 Guidelines used (LEED, HERS, NAHB)
 Type of construction (residential, commercial, or both)
Each element listed above is described in more detail in Chapter 4 – Designing Beyond Code
Programs.
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Table 2 – Beyond Code Programs Quick Reference Matrix: November 2008
Scope of Program

Program
Focus:
1 – EE
only
2–
Green
Building

Program Web Site

2

http://www.buckeyeaz.gov/index.
asp?NID=637

City of Chandler

AZ

Chandler Green Building
Program



2008

2

http://www.chandleraz.gov/

Coconino County

AZ

Coconino County Sustainable
Building Program



2006

2

http://www.coconino.az.gov/com
dev.aspx?id=148

City of Phoenix

AZ

City of Phoenix
Sustainability Program

Pima County,
Arizona

AZ

Pima County Regional
Residential Green Building
Program and LEED for
Homes Program

Scottsdale,
4
Arizona

AZ

City of Scottsdale Green
Building Program





Multi-family

2008

Commercial



Residential

Town of Buckeye Green
Building Program

Year
Adopted

Municipal

AZ

Voluntary

Town of Buckeye

Program Title

Mandatory

Jurisdiction

State

Program Type

2005

www.phoenix.gov/sustainability/



2008

2

http://www.pimaxpress.com/Buil
ding/default.htm



1998,
update in
progress

2

http://www.scottsdaleaz.gov/gree
nbuilding

4

The City of Scottsdale green building program is mandatory for municipal buildings, and voluntary for residential and commercial buildings. In addition, the
City amended the IECC to require all new residential construction to be built to 15% above code. An update to the green building program is in progress.
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Scope of Program

Program
Focus:
1 – EE
only
2–
Green
Building

California Green Building
Code



2008

2

http://www.bsc.ca.gov/prpsd_std
s/default

Rohnert Park,
California

CA

Rohnert Park Green Building
Program



2007

1, 2

http://www.rpcity.org/content/vi
ew/468/

San Bernardino
County,
California

CA

San Bernardino County
Green Builder Program

2007

2

http://www.greencountysb.com/d
efault.htm

City of Aspen/
Pitkin County,
Colorado

CO

Aspen / Pitkin County
Efficient Building Program



2002,
update in
5
progress

In
progr
ess

2

http://www.aspenpitkin.com/dept
s/41/bldg_efficient.cfm

City of Boulder,
Colorado

CO

City of Boulder GreenPoints
Program



1980,
updated
in 2007

In
progr
ess

2

http://www.BoulderGreenPoints.c
om

Boulder County,
Colorado

CO

Boulder County BuildSmart
Program



2008

In
progr

1+

http://www.bouldercounty.org/lu
/buildsmart/
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Multi-family

CA

Commercial

State of
California



Residential

Tucson / Pima County
Sustainable Energy Standard

Year
Adopted

Municipal

AZ

Voluntary

City of Tucson
and Pima County

Program Title

Mandatory

Jurisdiction

State

Program Type

Program Web Site

http://www.swenergy.org/casestu
dies/arizona/tucson_sesc.htm

1998

In
progr
ess

The Aspen / Pitkin County program revisions include a mandatory commercial code requirement. See: http://www.aspendailynews.com/print/128332
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Program
Focus:
1 – EE
only
2–
Green
Building

Program Web Site

1996

2

http://www.mtcrestedbuttecolora
do.us/

1995

2

http://www.builtgreen.org/

2

http://www.eaglecounty.us/com
mDev/ecobuild.cfm

Multi-family

Commercial

Year
Adopted

Municipal

Voluntary

Program Title

Mandatory

State

Jurisdiction

Residential

Scope of Program

Program Type

ess

Crested Butte,
Town of and Mt.
Crested Butte

CO

Crested Butte and Town of
Mt. Crested Butte Green
Building Program

Denver Metro
Region

CO

Built Green, CO

Eagle County,
Colorado

CO

Eagle County ECObuild
Program



2006

San Miguel
County

CO

San Miguel County Regional
Green Building Program



2008

Town of
Snowmass
Village

CO

Town of Snowmass Village
Renewable Energy Offset
Program



2008

2

City of
Steamboat
Springs and
6
Routt County

CO

Steamboat Springs Green
Building Program



In
Progress

2

6






In
progr
ess

2

http://www.tosv.com/

http://www.snowmassvillage.com
/sustainable-snowmass

The City of Steamboat Springs / Routt County green building program will be voluntary during the initial pilot phase, then become mandatory.
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NV

Southern Nevada Green
Building Partnership

Reno and
Northern
Nevada

NV

Builders Association of
Northern Nevada –
Sierra Green Guidelines

NM

2007 Albuquerque Energy
7
Conservation Code

Albuquerque,
New Mexico

NM

Albuquerque Green Path
Program

Santa Fe,
New Mexico

NM

Santa Fe Residential Green
Building Program

Albuquerque,
New Mexico

Program
Focus:
1 – EE
only
2–
Green
Building

Program Web Site

2008

2

http://www.highcountryconservat
ion.org/green_building.htm



2006

2

http://www.nvgreenbuilder.com/



2008

2

http://www.thebuilders.com/sierr
agreen.php

In
Progress

1+

http://www.cabq.gov/planning/bl
dgsafety/

2007

2

http://www.cabq.gov/albuquerqu
egreen/green-goals/greenbuilding

In
progress

2

http://www.santafenm.gov/index.
asp?NID=1297







Multi-family

Las Vegas
Region, Nevada

Commercial

Summit County Sustainable
Building Ordinance

Year
Adopted

Municipal

CO

Voluntary

State

Summit County,
Colorado

Program Title

Mandatory

Jurisdiction

Residential

Scope of Program

Program Type

7

Implementation of the Albuquerque Energy Code is on hold, pending the outcome of a lawsuit brought by a group of HVAC and water heating equipment
trade organizations, contractors and distributors. See article posted on greenerbuildings.com.
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City of Austin,
Texas

TX

Austin Green Building
Program and Zero Energy
8
Homes Ordinance





1991;
zero
energy
homes
program
adopted
in 2007

Multi-family

Commercial

Year
Adopted

Municipal

Voluntary

Program Title

Mandatory

State

Jurisdiction

Residential

Scope of Program

Program Type

Program
Focus:
1 – EE
only
2–
Green
Building

2

Program Web Site

http://www.austinenergy.com/en
ergy%20efficiency/programs/Gree
n%20Building/index.htm
http://www.ci.austin.tx.us/news/2
007/zeh_program.htm

Program Information current as of November 2008. Compiled by SWEEP and the Britt/Makela Group.
Please send updates or comments to Steve Dunn at SWEEP, sdunn@swenergy.org.

8

The City of Austin adopted an ordinance in 2007 with the goal of achieving ‘net-zero energy capable’ homes by 2020. The City’s residential energy code will
be progressively updated to achieve the net-zero energy goal, beginning with the 2008 code. See the City of Austin website for more information.
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Climate Zone

Table 3 – Overviews of Programs Referenced in This Guide
Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory

2 (moist)

City of Austin, Texas
City of Austin Green Building Program
2007
Residential, Commercial & Municipal
Voluntary
Mandatory for municipal buildings and
designated zones
Buckeye, Arizona

2

Green Building Program
2008
Residential
Voluntary

Chandler, Arizona

2

Green Building Program
2008
Commercial & Municipal
Voluntary
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Description

Sustainability Elements Addressed

Incentives

Voluntary, unless required by zoning. Both residential
and commercial programs are comprehensive points
based systems. City owned utility offers incentives.
Requirements are based on the Austin Energy Green
Building Ratings and/or LEED certification; varies by
zoning, location and building type. Green building
ratings are required in designated zones. LEED Silver
certification required for municipal buildings > 5,000 ft2.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

This is a comprehensive points-based program. Home
size determines the number of points needed to achieve
each level of certification.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

The Green Building Program outlines a comprehensive
approach including modification of building and zoning
codes, creation of green building standards, incentives for
green building certification, and city commitments.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

Program components include changes to the general plan
and zoning, requirements for LEED Gold for municipal
buildings, and adoption of the 2006 IECC. The program
offers incentives to promote LEED in private commercial
developments (reimbursement of LEED certification
costs).
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Pima County, Arizona

2

Residential Green Building Program
2008
Residential
Voluntary

Description

Sustainability Elements Addressed

Incentives

Pima County’s comprehensive, point based program is
voluntary. Home size determines the number of points
needed to achieve each level of certification.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

Plan review and inspection of program elements is fully
integrated into the standard permitting and inspection
process.
The program is designed to coordinate with ENERGY
STAR, utility incentive programs, and LEED for homes.
A parallel commercial program is under development.

Scottsdale, Arizona

2

Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary

Scottsdale’s comprehensive, point based program is
voluntary. Home size determines the number of points
needed to achieve each level of certification.
Parallel residential and commercial programs were
adopted.
LEED Gold is required for municipal buildings.

Las Vegas Region, Nevada

3

Southern Nevada Homebuilders
Association (SNHBA)
2006
Residential
Voluntary
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This Homebuilders Association standard is
comprehensive, voluntary, and completely separate from
the jurisdiction’s permitting and inspection process.
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Rohnert Park, California

3

Rohnert Park Green Building Program
2007
Residential, Commercial & Municipal
Mandatory

San Bernardino County, California
Green County San Bernardino
2007
Residential, Commercial & Municipal
Voluntary
3

Albuquerque, New Mexico

4

Albuquerque Energy Conservation Code
2007 (adoption on hold)
Residential, Commercial & Municipal
Mandatory
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Description

Sustainability Elements Addressed

Incentives

Mandatory residential and commercial compliance.
Stringency of both residential and commercial
compliance is based on building size. Point-based
system for residential LEED certification/rating
depending on project size. Buildings under 50,000 sf
may be self certified, using a commercial LEED AP.
Municipal buildings same as private projects










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

The program includes a number of incentives to
encourage residents, builders, and businesses to adopt
more sustainable practices. Builders whose homes meet
the California Green Builder standard will receive
expedited plan checks, guaranteed timelines, and priority
field inspection service. Residents and business owners
in existing buildings can also receive incentives for
improving their building's energy use. Permit fees will
be waived for the installation of solar energy systems,
wind-generated electrical systems, tankless water heaters,
and highly efficient heating, ventilation and air
conditioning systems. Municipal buildings must be
certified LEED Silver.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

Adopting and amending the IECC, the City of
Albuquerque developed its own prescriptive code, with a
performance path and LEED certification option.
Municipal buildings must be certified LEED Silver.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

This code is currently being challenged in court because
it specified minimum HVAC efficiencies in the
prescriptive path that exceed the federal standards set by
NAECA.
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Albuquerque, New Mexico

4

Green Path Program
2008
Voluntary
Residential & Commercial

City of Boulder, Colorado

5

Green Points
1998 (updated in 2008)
Residential (Commercial in progress)
Mandatory

Description

Sustainability Elements Addressed

Incentives

This voluntary program offers expedited permitting,
recognition and technical assistance for LEED certified
buildings.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

The City of Boulder recently updated their established,
comprehensive, points-based program. Home size
determines the number of points needed to achieve each
level of certification. (LEED Silver certification
exempts).










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

The city is working on fully integrating plan review and
inspection of program elements into the permitting and
inspection process.
A 30% more stringent commercial code has been adopted
by the Boulder City Council; effective date is March 2,
2009.

Boulder County, Colorado

5

BuildSmart Program
2008
Residential
Mandatory
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This mandatory program focuses on energy and water
efficiency as well as recycling and reuse of building
materials. Level of compliance is tied to the square
footage of the residence.
A commercial program is under development.
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Northern Nevada Region

5

Nevada Sierra Green
Draft, July 2008
Residential
Voluntary

Santa Fe, New Mexico

5

Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory

Description

Sustainability Elements Addressed

Incentives

This Homebuilders Association standard is
comprehensive, voluntary, and completely separate from
the jurisdiction’s permitting and inspection process.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

The draft of Santa Fe’s comprehensive, point based
system is under review. Home size determines the
number of points needed to achieve each level of
certification.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

Plan review and inspection of program elements will be
fully integrated into the permitting and inspection
process.
The program is designed to coordinate with ENERGY
STAR, utility incentive programs, and EPAct Home
program.

Eagle County, Colorado

6

ECObuild
2006 (updated in 2008)
Residential & Commercial
Mandatory

Eagle County’s comprehensive, point based program is
mandatory. Home size determines the number of points
needed to achieve each level of certification.
Plan review and inspection of program elements is fully
integrated into the standard permitting and inspection
process. A sustainable community index (SCI) covering
site selection and land use was added in 2008.
Buildings exceeding minimum standards are eligible for
rebates.
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
City of Aspen / Pitkin County
Efficient Building Code
Adopted 2002 (update in progress)
Residential (Commercial proposed)
Mandatory

7

Sustainability Elements Addressed

Incentives

The current program (Efficient Building Code) is a
comprehensive, points-based green building program.
The proposed program (“AP 2030”) is a prescriptive
program that focuses primarily on energy efficiency for
both residential and commercial buildings.










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing










House Size
Site Selection
Landscaping
Water Conservation
Energy Conservation
Materials and Resources
Indoor Environmental Quality
Operation, Maintenance and Owner Education






Time
Money
Education
Marketing

Under the proposed code, home size dictates the number
of points and level of energy efficiency required. Homes
< 2,500 sf would need to comply with the 2006 IECC,
have an 85 AFUE furnace and a 14 SEER AC, or have a
HERS Index of 80 or less; while the category of largest
homes at > 8,001 sf must meet a HERS Index of < 65, or
a > 94 % AFUE furnace and > 17 SEER AC.
Summit County, Colorado

7

Description

Summit County Sustainable Building
Ordinance
2008
Residential
Mandatory

Chapter 2. An Overview

The Sustainable Building Ordinance is a comprehensive,
points-based program. It includes basic prescriptive
envelope compliance measures, which are the same as
those in the 2006 IECC plus an 87 – 88% AFUE furnace
and water heater specs (0.63 EF for gas and 0.93 for
electric). In addition, square footage dictates the number
of points that must be obtained, allowing for trade-offs
among different measures. The program was developed
over a 2-year period via a stakeholder process, and
adopted by each local jurisdiction in Summit County.
(LEED certification exempts)
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Chapter 3 – Developing an Effective Beyond Code
Program: Design and Implementation Strategies
The first step in creating an effective program is adopting a set of strategies that are most likely to
support effective program design and implementation. This chapter includes a review of design and
implementation strategies used by existing programs, along with our recommendations where
appropriate.
In reviewing both long-standing and newly adopted programs, we identify several strategies that are
most likely to lead to successful programs:
 Establish clear goals, with specific, measurable objectives
 Involve stakeholders in the decision making process
 Implement the program using an integrated approach, with sufficient staffing
 Build in incentives to participate
 Establish structures and systems for effective partnerships, communication, and
education.

3.1 Establish Clear Goals with Specific, Measurable Objectives
The most effective programs have been developed in response to clearly articulated goals, with
specific, measurable objectives. The process by which goals are set is often integral to the program’s
success. That is, programs which have clear policy direction from the Mayor, City Council or County
Commissioners are more likely to succeed than programs which don’t have clear goals backed by
high-level support.
Goals are typically established by elected officials, with support from municipal departments such as
planning and building, and codified through local ordinances. In some cases, a task force may be
formed as part of the process to develop consensus on goals. If the task force is charged with
developing the goals, they are typically taken before council, or other decision-making body, for
approval.
Example: City of Dallas Green Building Program
The City of Dallas initiated their Green Building Program as part of an overall strategy to
attain a future vision articulated by the City’s Green Building Task Force, with the strong
goal that: “Dallas is Carbon Neutral by 2030 and is the Greenest City in the US.” The Green
Building program is intended to improve air quality, reduce water use, improve transportation
and land use through green building strategies. The Green Building Task Force recommended
a two-phase implementation strategy for Green Building program requirements for all private
developments, and developed specific, quantifiable goals for each phase.
Phase 1: Beginning October 1, 2009, Adopt and implement energy efficiency and water
conservation requirements for all residential and commercial developments. Specific
objectives include:
Achieve a 7% reduction in greenhouse gas emissions from 1990 levels by 2012
Chapter 3. Developing an Effective Beyond Code Program
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Require that all homes be built 15% more efficient than code, and meet 4 of 6 water
efficiency strategies.
Commercial buildings < 50,000 ft2 must be 15% more efficient than code, while
those > 50,000 ft2 must meet 85% of LEED requirements.
Phase 2: Beginning October 1, 2011, Expand initiatives for new buildings into a
comprehensive green building standard requirement. Specific objectives include:
All commercial buildings must be LEED certifiable, with minimum of 3 EA points
(17.5% better than code).
All new homes must meet LEED-H or the Green Built North Texas Standard.
In their report, the City of Dallas Green Building Task Force detailed the steps needed to achieve
their goals of increased efficiency as a way to measure success. In April 2008, the City Council
approved an ordinance adopting the goals and subsequent Green Building Program for all new homes
and commercial buildings constructed in the city. (See Appendix B for samples of adoption
ordinances from the Cities of Dallas, Boulder, and Rohnert Park).
Recommendation
Develop clear, comprehensive goals for beyond code programs, with specific, measurable objectives.
If the goal is a directive from the mayor or council, a broad-based task force of stakeholders is
recommended to develop a program to meet those goals. The goals should have near-term and longterm milestones (e.g., 15% improvement in energy efficiency by 2010, 30% by 2015, etc.), and
establish a process for measuring and evaluating progress toward the milestones.

3.2 Stakeholders and the Decision Making Process
Effective beyond code programs reflect the values and desires of the communities they serve. The
involvement of key stakeholders in collaborative program development and adoption is more likely to
lead to broad acceptance and successful implementation. In the most successful programs, all
interested parties were invited to participate in drafting the program at some stage. They worked
toward consensus and together recommended a plan of action to the decision-making body.
Stakeholder involvement in the design process serves three critical purposes: 1) Stakeholders serve
as advocates for a strong program from their perspective; 2) A strong collaborative process serves to
protect the program’s integrity; and 3) an inclusive process builds lasting consensus and a broader
base of support. The lack of one or more stakeholder groups inevitably leads to weakness in one or
more areas, reduces the likelihood of broad acceptance, and can lead to unnecessary challenges or
resistance to program implementation. When a program is drafted without broad input, it may meet
widespread resistance, a parallel group may form to develop an alternative program, or the program
will not be as readily accepted.
Conversely, a stakeholder group can find difficulty in reaching consensus, thereby and increasing the
amount of time it takes to develop a program. Another potential problem is that, if not skillfully
facilitated, a stakeholder group with contentious participants can sometimes result in a weaker
outcome.
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Scottsdale, AZ provides one example of a program implemented through an effective stakeholder
process. The City developed the program with input from architects, builders, trades and the public.
An environmental quality advisory board reviews the program and provides recommendations for
modifications. An annual report is prepared summarizing the programs activities and
accomplishments, and proposed changes to the program are made available for review and comment
on the City’s website.
Recommendations
Efforts to establish an inclusive, collaborative design process involving a stakeholder task force from
the beginning have proven to be a valuable investment. Begin with a stakeholder group that includes,
at a minimum, affected government agencies and departments, local building professionals, and
special interest groups. Successful programs typically include the following stakeholders in the
process:
 Elected local officials
 A range of city staff representing building, planning, and other affected departments
 Building industry representatives
 Homebuilders Association members
 Architects
 Trades people, home inspectors and raters
 Utilities
 Energy and/or water conservation specialists
 Interested community activists and/or representatives.
A stakeholder group will be most likely to succeed if it has clear directives, firm working agreements,
and a skillfully facilitated process.
Updates and Revisions
Regular updates will be necessary, and the enforcement agency will need the ability to adjust and
fine-tune the program after implementation. For the program to remain successful, changes will need
to be done with the same style of consensus that was used to develop the initial program. Elected
officials can choose to delegate authority for program revisions and updates to staff in the planning or
building departments.
In Pima County, Arizona, for example, County Commissioners have delegated authority for approval
of updates to the Department of Development Services. The Chief Building Official, head of the
Office of Sustainability and Building, works through revisions and updates with the Stakeholder
Advisory Group and the Energy/Greenbuilding Subcommittee of the Joint County/City Building
Code Committee. Both the Advisory Group and the subcommittee have a variety of stakeholders
involved, including members of the local chapter of the American Institute of Architects and the
Southern Arizona Homebuilders Association.
Recommendation
The process by which updates and revisions will be made should be included in the initial design
process. The update and revision process should ensure that stakeholders have an opportunity to
participate in regular updates and changes as the program evolves to meet future needs.

Chapter 3. Developing an Effective Beyond Code Program
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3.3 Implementation, Integration and Staffing
Whether adopting a national standard or developing a local program, either voluntary or mandatory,
building and planning departments are faced with the challenge of implementing a new program.
Ideally, staff responsible for implementing the program were also involved in program development,
which can lead to an increased sense of ownership of the program.
Different integration and implementation challenges face building and planning department staff
depending on whether the program supports a national or verifiable third party program (ENERGY
STAR, LEED, etc.) or is a customized checklist.
Implementation of a Third Party Program
Requiring that buildings be constructed to third party verified standards allows the jurisdiction to
focus on enforcing the basic building code. Thus the burden of certification is on the builder to hire
qualified verifiers, such as a HERS Rater, an ENERGY STAR Provider, or LEED AP.
The City of Rohnert Park, California, for example, requires residential compliance with one of the
two regional, third party programs. Commercial properties must be LEED certified. Both residential
and commercial construction requires third-party verification, mandated by the city, and provided by
the applicant.
This approach avoids placing additional plan review or inspection burdens on the jurisdiction. While
this eases the burden on staff, it also means they are relying on an industry of third party verifiers
over which they have no control. In an effort to bridge this gap, many staff are getting LEED AP
accreditation, HERS training, or other training in order to more effectively communicate with
applicants and third party verifiers.
Implementation of a Locally Developed Checklist Program
A program developed locally requires a higher level of involvement in plan review and inspection.
Checklists are submitted at plan review to show which measures are being complied with, and they
must be verified along with standard building code requirements in the plan review, permitting, and
inspection process. Some jurisdictions use paper copies of their checklists, while others have
spreadsheets or electronic submittals. Appendix C includes a sample checklist from the City of
Aspen/Pitkin County.
Some forms provide more information and explain the reason for the measure. Once the verification
method has been determined, the next step is to establish how the plan review and inspection items
will be handled by the jurisdiction. It is important to clarify what is expected, why it is important,
and how it is verified. Providing a description of why the elements are important will clarify the
intent for the building design and enforcement industry.
Implementation – Integrated versus separate
Beyond code plan review and inspection can be integrated into the standard code enforcement
process, or they can be held separate. Integration yields significant benefits, such as increasing
potential for cross training personnel, streamlining the process for both staff and applicants, and
increasing the likelihood that better building practices become the norm.
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Both Pima County and Santa Fe provide HERS training for their department staff. Although staff
certification is not required, the training alone helps staff to better understand the standards of
workmanship and the inspections associated with HERS ratings. All aspects of plan review and
inspection are addressed at the same time, whether they are code minimum or part of the Green
Rating System.
Unexpected issues are likely to arise with any new program or change of practice. In their Standard
Operating Procedure (Appendix E), Pima County identifies for both staff and applicants what to
expect in the permitting and inspection process, and outlines recommendations for how staff should
handle a new question or unusual technology. Although their residential program is voluntary, they
have fully integrated permitting and inspection into standard processes. They assign each project an
ombudsman, who serves as the key contact throughout the permitting and inspection process and
assists the applicant as questions arise between departments and agencies.
An example of the type of issue that may arise is when the developer is proposing a non-standard
method of water delivery, waste disposal, or treatment, or handling of graywater. Instead of leaving it
to the applicant to work independently with the appropriate agency, the ombudsman is available to
assist in coordination and help provide education when needed to other departments and agencies.
Other jurisdictions separate the code minimum and beyond code plan review and inspection elements,
as well as the personnel that handle them. The City of Albuquerque, for example, uses this separation
as an incentive. Applicants taking part in Albuquerque’s Green Path program receive special, highly
visible service at a separate counter by staff dedicated to that program. In other cases, however, when
not explicitly addressed, separation of code minimum and beyond code elements can lead to
marginalizing the beyond code elements, as they continue to be viewed as “extra.” For example, very
few builders have joined the Southern Nevada Green Building Program, which was developed by the
Southern Nevada Home Builders Association as a beyond code program.
Recommendations
Provide staff training to familiarize them with the local or third party program. They should be able
to provide direction and support to applicants seeking third party verification as well as local
programs. Ensure that all involved departments – planning, building, and local water and power
utilities are familiar and conversant with the program, and prepared to cooperatively implement the
program. Develop and circulate to staff and applicants the procedures for compliance, appeals, etc.
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Example – An Integrated Process: Scottsdale Green Building Program
The City of Scottsdale has an integrated process for participation in their checklist based Green
Building Program. The process is documented in their Enrollment Procedures, which are included in
Appendix D of this report. The process includes the following steps:


Applicants meet prior to completion of project construction documents with the Green
Building staff to review preliminary design of their project and the checklist.



Applicants submit enrollment form, rating worksheet, and checklist to staff.



Green building staff review and approve “Green Building” Status.



Applicant submits plans and “Green Building” designation to plan review and permitting
for fast track plan review.



The City Plan Coordinator notifies applicant upon completion of each review cycle.



If applicant resubmits corrected plans to plan review and permitting, major changes that
could affect the project’s green building rating should be brought to the attention of
Green Building staff.



Plan review and permitting issue a green building permit along with a Green Building
Inspection Card, when permits are issued.



If a project is not able to maintain qualification as a green building the applicant will be
required to resubmit plans for revisions as a non-participating project, losing it’s fast
track designation.

3.4 Incentives
Most voluntary programs, and some mandatory programs, include various types of incentives to
increase participation and compliance. The most effective type of incentive depends what is most
valuable to builders in each locality. Effective incentives can be designed to save builders time
and/or money, build capacity through training or design assistance, or add value to a business through
subsidized marketing.
Saving Time: Expedited Permitting
In jurisdictions that have permitting times perceived as lengthy, expedited permitting can be an
attractive incentive for participants in voluntary programs. This is not an effective incentive,
however, in jurisdictions with already short permitting times. The jurisdictions in this guide that offer
expedited permitting include Chandler, Scottsdale, Pima County, and Albuquerque.
Participation in Scottsdale’s program puts them on the “fast track” for plan review. Pima County
strives to complete Green Building plan review in five days. Albuquerque’s Green Path program
promises a 50 percent reduction in plan review time (from eight weeks to four) as well as other
special services. Upon entering the doors of the busy building department, a green carpet path steers
participants towards a dedicated Green Path counter with a shorter line, expedited plan review, and
assurances that their building’s participation in the program will receive high profile recognition.
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Saving Money: Financial Incentives
Three types of financial incentives are currently in use in Beyond Code Programs in the Southwest:


Certification fee reimbursement: The City of Chandler, Arizona offers reimbursement of LEED
certification fees, from 50% reimbursement for LEED certification, to 100% reimbursement for
LEED platinum. The city had excess funds from another budget item they were able to earmark
for certification reimbursement.



Greater access to rebates, grants, other financial incentives: The Cities of Seattle, Washington
and Portland, Oregon work extensively to promote and coordinate City sponsored incentives,
utility rebates, and grant programs for green building projects. In Seattle, the City offers a
density bonus to provide greater heights and/or greater floor area for commercial and residential
buildings for projects that meet or exceed LEED-Silver certification. The City of Portland
collaborates with the Oregon Energy Trust to offer a “Green Investment Fund” that provides
grant funding for green building projects.



Combination “carrot and stick” approach: In Eagle County, Colorado, projects that exceed the
minimum requirements receive fee reimbursements, rebates, and other financial incentives, while
those that do not gain enough points pay a penalty. Unique to mandatory programs in the
southwest, Eagle County charges a fee to projects that fall short of the prescribed number of
points, in both the residential and commercial sector. According to Adam Palmer, the ECO-build
Specialist with Eagle County, the combination of incentives and in-lieu fees is working well.
Although most applicants revise their applications to avoid paying the fees, the fees paid have
thus far balanced out the reimbursement costs for projects that exceed minimum requirements.
The City of Portland, Oregon has proposed a similar “feebate” approach for their green building
program (see www.portlandonline.com/osd.

Recommendation
Determine what types of financial incentives will be most effective to motivate for builders in your
jurisdiction. Focus groups, stakeholder processes, and/or market surveys can be effective means of
assessing the market. Determine what incentives can be provided with available funding
mechanisms. Ideally, incentives should be structured so they are cost effective or cost neutral to the
responsible agency, or should have a reliable funding mechanism. Program participants can be
provided information on available third party rebates and incentives at little cost to the agency.
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Policy Summary: Financial Incentives
Eagle County ECObuild, Colorado
Eagle County’s ECObuild program is a unique mandatory residential and commercial program that
offers financial incentives. Like many other programs, it is a comprehensive, points-based
program. Unlike others, the county charges a fee to projects in both the residential and commercial
sector that fall short of the prescribed number of points.
Implementation Agency: Building Department
Voluntary vs. Mandatory: Mandatory
Types of Buildings:
Residential – all new single family, duplexes, townhouses; additions/reconstruction over 50% of
floor area; and certain snowmelt projects, spas and pools.
Commercial – all new non-residential, mixed use, and/or multi-family construction;
additions/reconstruction over 50% of floor area, and certain snowmelt projects, spas and pools.
Size of Buildings: Square footage of residential project determines number of points required,
and potential costs of in-lieu fees. Size does not impact commercial compliance.
Incentives and Fees: Cash rebates up to $5,000 are offered for residential projects that exceed
the number of points required. The cash-in-lieu fee is calculated as (Project Square Footage x
Number of Points Short x $10)/Number of Points Required. Funds collected from in-lieu fees
are deposited in a separate Renewables and Efficiency Fund, which offers financial incentives for
energy efficiency and renewable power installation in Eagle County.
Commercial projects of any size are required to attain a minimum of 70 points. Projects exceeding
100 points receive rebates on building permit fees up to $5,000. The cash in-lieu fee is calculated
as Project Square Footage x Number of Points Short x $15.
Program Elements Included: Site/Water Conservation, Recycling and Reuse, Framing and
Materials, Energy, Renewable Energy, Indoor Air Quality, and Innovation.
Documenting and Verifying Compliance: ECObuild checklist is submitted with the building
permit application, points are verified by building staff and ECObuild specialist, upon approval the
building permit is released, appropriate documents are prepared for the inspection/plan review,
points total/rebate/in-lieu fee determined.
Enforcement: The elements of the ECObuild checklist are enforced as part of the permitting
process. The rebate offer and potential for in-lieu-fees spur discussion, adjustments to plans, and
assist in compliance.
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Education
Most jurisdictions offer a variety of educational opportunities, ranging from specific design assistance
in the permitting process, to workshops and seminars. For example, participants in the City of
Scottsdale’s Green Building Program are expected to attend at least two green building related
lectures, workshops, or seminars, held throughout the year. A copy of their 2007-2008 lecture series
is included in Appendix F. The monthly, single-topic lectures offer a variety of information, from an
introduction to green home building standards, to water efficiency in the Sonoran Desert.
The City of Santa Fe is planning a series of targeted workshops designed to educate builders, realtors,
appraisers, and bankers about green building options. Their workshops will include training by
builders in their region who construct high performance homes.
Recommendations
Provide education for the public, design and building communities. Develop a lecture series and
provide program specific training for the design-build community. The lecture series should include
benefits to consumers of the program, as well as a variety of sustainability topics. Offer assistance in
working through a comprehensive approach to bring the project in compliance with the program.
Marketing
Publicity increases consumer awareness, helps create a market for green building, and ultimately
helps to transform development patterns and methods. Builders want to know they are following a
program that consumers find desirable. Effective publicity efforts by the jurisdictions and builders
serve the dual purpose of educating the public about the benefits of the program and creating a
stronger market for green-built homes. Jurisdictions can raise the profile of green building by publicly
applauding the efforts of Beyond Code
builders through strategies such as a press
release, a ribbon cutting with the mayor,
prominent signage, or subsidized marketing
through their web sites.
Programs that require builders to register as a
program participant provide a mechanism for
marketing the builder, and a way to follow-up
in other areas. For example, the Southern
Nevada Homebuilder Association’s Green
Building Partnership, and Scottsdale’s Green
Building Program both require a registration
process, and in turn provide a directory of
builders in the program, allowing consumers
to more easily find a participating builder.
The accompanying photo illustrates an
example of typical signage. Note how the
realtor uses the Green Building Program
certification in his marketing. See
www.santafenm.gov/index.asp?nid=645.
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Recommendation
Develop a marketing program that will educate the public on the value of homes or businesses built to
the program’s standards. Help provide visibility for program participants through website coverage,
press releases, newspaper advertisement, or announcements on municipal websites, and signage at
building sites.

3.5 Communication, Partnerships, and Education
Communication, education, and partnerships are closely related. Communicating the vision and
program to the community is critical, and it can be helpful to have a variety of outlets, venues and
voices to reach all constituents with a consistent message. Collaborating with utilities is typical, but
many other partnerships are possible. Successful examples include sustainability learning centers
such as the Utah State University’s Utah House demonstration center; existing public programs such
as Boulder Climate Smart; college and university programs such as Arizona’s Yavapai College
Residential Building Technology Program; local botanical gardens; public libraries for lecture series;
and schools.
A jurisdiction’s partners can also influence, financially support, or actually deliver a lecture series or
other educational opportunity that relates to their specific expertise or mission. For example, utilities
can present information about weatherization, or the local native plant society could offer a workshop
on native and/or drought tolerant plants.
Similar outreach efforts by multiple partners should be coordinated to avoid confusing or conflicting
messages to the public. Also, it is important that the permitting agency should be perceived as the
primary source of authoritative information. If information is provided by any department other than
the permitting department, it could be perceived by the public as an “extra” or “alternative” program,
and not part of the new mainstream. Some people could misinterpret this as an indication that the
permitting department has not taken ownership of the new program. Finally, builders should not need
to search more than one department for permitting information. If builders do not learn about the
program directly from the permitting department, chances of participation are reduced.
Examples – University Partnerships
In Coconino County, Arizona, the staff works with students at Northern Arizona University to assess
utility data and the effectiveness of their program. At Arizona State University, the students and staff
at the Phoenix Urban Research Lab9 are available for applied design and use-inspired research. They
serve as an “interface between college and community, a locus where university-based urban
designers and planners connect with city officials, community leaders, and project developers.”
Example – City of Seattle Green Building Communications Campaign
Led by the Department of Planning and Development (DPD), the City of Seattle raised
$300,000 in partnership with King County, BetterBricks, the U.S. Green Building Council,
and local developers to develop and launch a green building communication campaign. The

9

Phoenix Urban Research Lab. Retrieved October 14, 2008, from Arizona State University Web site:
http://design.asu.edu/purl/index.shtml
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goal of this effort was to demonstrate the business case for green building to developers, to
increase awareness and strengthen market valuation, and to support the City’s economic
development strategy.
Key messages targeted developers and building owners and tenants, providing evidence that green
buildings 1) offer a higher net operating income, which increases building value; 2) provide a
marketing advantage that helps lease space in a competitive market; 3) improve the corporate image
in the community; and 4) offer lower operating costs.10
See the City of Seattle’s campaign profile at http://www.buildgreennw.com/campaign.htm for sample
outreach materials, Power Point displays, and more.
Recommendation
Identify and establish relations with potential partners in your community. Consider civic and
professional organizations, colleges and universities, libraries, utilities, and other organizations whose
goals parallel those of your program. Collaboratively identify ways in which you can work together
in support of mutual goals. Develop a coordinated communications plan for education and outreach
efforts.

10

City of Seattle. (2005). The City of Seattle Sustainable Building Program 5 Year Report. Seattle, Washington.
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Chapter 4 - Designing Beyond Code Programs
This chapter will explore the issue of voluntary versus mandatory programs, and includes a section on
each of the five elements of construction and performance of new buildings typically included in a
beyond code program:








Energy Efficiency
Building size as a factor
Site Selection and Development
Water Conservation
Materials and Resources
Indoor Air Quality, or Environment
Owners building operations manuals

Within each section is a discussion of the issues involved, regional examples, and recommendations.
Most sections also include a table detailing how that element is included in beyond code programs across
the Southwest.

4.1 Voluntary vs. Mandatory
Each jurisdiction evaluates the benefits and costs associated with voluntary and mandatory programs.
With strong consensus and broad stakeholder support, many communities choose to adopt mandatory
programs for new homes, new commercial buildings, or both. Adopting programs collaboratively with
neighboring jurisdictions also allows for mandated programs. Jurisdictions without strong support can
also begin with a voluntary program, with or without a plan for eventually transitioning to mandatory
requirements. Unless the voluntary program has a strong market transformation component, however,
mandatory programs may ultimately be needed to achieve the desired improvements in building design
and construction practices.
The most common concern about making a program mandatory is that small communities may lose
development to nearby communities with lower standards. This can be alleviated through education,
demonstrating the marketability of the higher quality development. It can also be alleviated by
collaborating with nearby communities to develop regional standards.
Example – City of Santa Fe’s Residential Green Building Code
Santa Fe adopted a unique method for transitioning the community from a voluntary to a mandatory
program. Within their community are progressive builders accustomed to building beyond code,
complemented by a desirable state rebate program. While the task force works out the details of their
mandatory plan, they have required all homes to have a HERS Index. This transitional stage provides an
opportunity for builders who were not previously making use of HERS ratings to become accustomed to
them, and for homeowners to become aware of the value of a HERS Index. When the new mandatory
standards come into effect, the building community will have had 12 months to become accustomed to
using the third party providers, and have a good understanding of what the index means and how to use it.
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Example – City of Scottsdale Green Building Program
Highlighted on the next page and throughout this guide, Scottsdale’s Green Building Program is ten years
old. It is a successful voluntary program and is used as a model in other jurisdictions.
Example – City of Rohnert Park’s Mandatory Green Building Ordinance
Also highlighted on the following pages, Rohnert Park's new program is unique in its mandatory third
party verification for residential and commercial compliance. New single-family dwellings must comply
with the regional third party beyond code program, GreenPoint Rated. Commercial projects must adhere
to a certain level of LEED certification, depending upon size and whether it is new construction or a
tenant improvement.
Recommendations
The most effective approach to achieving statewide or community-wide goals is to adopt a mandatory
program, developed with input from multiple stakeholders. If there is not strong consensus and support
among key stakeholders and decision makers for a mandatory program, begin with a voluntary program
that has strong incentives, a strong foundation of partnership and communication, and a strong
educational element. After the voluntary program has gained acceptance and market transformation has
begun, consideration for making the program mandatory is appropriate.
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Profile: Voluntary Program
City of Scottsdale, Arizona Green Building Program
Scottsdale’s Green Building Program was established in 1998 to reduce the environmental impact of
building. The concept of green building involves a whole-systems approach, which uses design and
building techniques to minimize environmental impact and reduce energy use while improving the
health of its occupants. A green building rating checklist is used to qualify projects by requiring a
minimum of 50 points selected from over 135 green building options in the areas of site use, energy,
building materials, indoor environmental quality, water, and solid waste. Besides meeting locally
adopted building and energy code requirements, there are a number of prerequisites for energy
efficiency, water conservation and indoor environmental quality. Both the prerequisites and checklist
options are consistent with nationally recognized green building programs including the National
Association of Homebuilders green building standard and the U.S. Green Building Council's LEED
green rating program. Currently, Scottsdale's green building program is voluntary and offers
incentives to influence building design options.a The program is currently under revision.
The Scottsdale program was a pioneer in municipal, voluntary, beyond code building programs. It
successfully transformed a substantial portion of the market. In 2005, the City reached a milestone
with one-third of all new single-family permits adhering to the green building standards. As of 2007,
the City reported that 1,123 green single-family and 20 multifamily homes had been completed.b The
programs continue to be updated and revised to reflect changes to minimum codes and building trends.
Implementation Agency: Green Building Staff, Building Department
Voluntary vs. Mandatory: Voluntary
Types of Buildings: Residential and Commercial
Size of Buildings: N/A
Incentives: Fast track plan review, marketing, education
Program Elements Included:
Residential: Site, Structural Elements, Energy Rating/Performance, Thermal Envelope,
Heating, Ventilation & Air Conditioning, Electrical/Power/Lighting, Plumbing System,
Roofing, Exterior Finishes, Interior Finishes, Interior Doors/Cabinets/Trim, Flooring, Solid
Waste, and Innovative Design
Commercial: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and
Resources, Indoor Environmental Quality, and Special Options
Documenting and Verifying Compliance: The Green Home Rating Checklist indicates, for
each item in the checklist, documentation required and the party responsible for verification,
e.g. plan review, inspection, third party, self certify.
Enforcement: Projects not able to maintain qualification as a green building will be required to
resubmit plans for revisions as a non-participating project
a

Anthony Floyd, E-mail to authors 22 April, 2008

b

Brooks Rainwater, Local Leaders in Sustainability: A Study of Green Building Programs in our Nation’s
Communities, AIA, 2007
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Profile: Mandatory Program
City of Rohnert Park, California Mandatory Green Building Ordinance
Rohnert Park’s Green Building Ordinance was authored by Chief Building Official Peter Bruck and
adopted in 2007. The program is unique in several ways:
 Requiring compliance with a Beyond Code Program, for both residential and commercial
buildings
 Implementing an energy code more stringent than California’s Title 24
 Including a provision for self-certification of LEED certification for smaller commercial
projects
New single-family dwellings must comply with the regional third party verified, beyond code
program GreenPoint Rated. Commercial projects must adhere to a certain level of LEED
certification, depending upon size, and whether it is new construction or tenant improvement.
Implementation Agency: Building department
Types of Buildings: Commercial and residential, exempt are residential remodels with NO new
floor area, or additions less than 500 ft2, and multi-family remodeling with no additional
square footage.
Size of Buildings: Residential compliance is effected by density of development, rather than size
of building. Points required range from 110 for densities of 1 to 6 new units per acre, down
to 90 for more than 12 units per acre. Commercial compliance ranges from Self-Certified
(with a LEED AP) LEED certified for new construction less than 20,000 ft2, to registered
LEED Silver for new construction over 50,000 ft2.
Incentives: None
Program Elements Included:
Residential: Site, Foundation, Landscaping, Structural Frame and Building Envelope,
Exterior Finish, Insulation, Plumbing, Heating, Ventilation and Cooling, Renewable Energy,
Building Performance, Finishes, Flooring, Appliances and Lighting, Other, Community
Design and Planning, and Innovation.
Commercial: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and
Resources, Indoor Environmental Quality, and Innovation and Design.
Documenting and Verifying Compliance: Applicants prepare a “Pre-Permitting
Documentation” package to submit to the Building Division. A meeting with the Green
Building Compliance Official (GBCO), or designated staff, is required to review the
permitting documentation. Documentation includes: project application and information,
checklist/scorecard and LEED point worksheet for commercial projects. A copy of the
approved checklist/scorecard must be printed on the plans.
Residential: All documentation and inspection records must be reviewed by the GBCO.
Commercial: The LEED AP or Architect of Record must submit the Green Building
Ordinance Certification form. A “Final Determination of Compliance” will be reached by the
GBCO prior to final inspection.
Enforcement: Program is enforced along with the other required building codes.
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Example – California Green Building Standards Code
The new California Green Buildings Standards Code, to be published as Part 11 of the
California Code of Regulations, Title 24, covers residential and commercial buildings, schools,
health facilities, and state buildings. It includes standards for planning and design, energy
efficiency, water efficiency and conservation, material conservation and resource efficiency, and
environmental quality.
Program Highlights
Energy efficiency: The Code includes both performance-based and prescriptive elements, such
as requiring a 15% reduction in energy use compared with current standards and requiring the
use of ENERGY STAR appliances.
Water efficiency: The Code requires new buildings to be dual plumbed for potable and recycled
water systems for toilet flushing when recycled water is available.
These requirements are currently optional. Following the next building code revision cycle in
2010, many of the optional standards will become mandatory. This adjustment period is
intended to allow for industry and local enforcement agencies to prepare for, comply with, and
test the new standards. After 2010, the Code will be updated annually to incorporate the latest
construction methods and technology.
Several jurisdictions in California, including Los Angeles, San Francisco and Rohnert Park,
already have what many consider stricter building codes,. For example, Rohnert Park currently
requires LEED certification for commercial buildings, and San Francisco will require new large
commercial buildings to meet LEED Gold by 2012 and residential high-rises to meet LEED
Silver by 2010. By contrast, the new statewide Code will not require private developers to meet
any LEED standard.
For more information, visit http://www.bsc.ca.gov/prpsd_stds/default.htm.

4.2 Energy Efficiency
This section addresses the energy efficiency element of beyond code programs. It explores the decisions
involved in developing a beyond code energy efficiency program. It provides examples from
jurisdictions throughout the regions, offers recommendations for addressing each issue, and a table of
how energy efficiency is included in beyond code programs across the Southwest.
Jurisdictions face several decisions for increasing energy efficiency in their community:
1. Adopting an energy efficiency standard through either
a. Developing a comprehensive program which includes measures beyond the building, or
b. Increasing energy efficiency of new buildings;
2. Determining whether to include residential or commercial construction (or both) in the program;
3. Selecting a standard of measurement (HERS, LEED, etc);
4. Establishing an energy efficiency goal or performance target; and
5. Determining who is responsible for measurement and verification.
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Building Structure vs. Comprehensive Approach
Determining whether the program will address only the building structure, or whether it will include site
design, neighborhood layout, and other features that go beyond the structure is a decision to be made by
the task force, and must take into account staffing levels, training of both staff and the building
community, and verification methods. Addressing only the building structure is simpler, and can be
directly tied to the IECC or ASHRAE 90.1. Broader approaches require developing local criteria and/or
referencing a national program such as LEED.
Examples – Building Structure, City of Albuquerque and City of Aspen/Pitkin County
Of the programs highlighted in this guide, the City of Albuquerque and the City of Aspen and Pitkin
County have beyond code programs focused solely on the building structure. The City of Albuquerque
developed the Albuquerque Energy Conservation Code, amending the IECC for both residential and
commercial structures. It is the most stringent of mandatory programs and includes a requirement that
heating and cooling equipment meet minimum requirements of 90% AFUE for furnaces. The increased
furnace efficiency was challenged by local industry and the Air Conditioning, Heating Refrigeration
Institute due to the preemption on heating and cooling equipment efficiency by the Federal EPAct
National Appliance Energy Conservation Act. An injunction against the Albuquerque Energy
Conservation Code was filed on October 3, 2008 placing enforcement of the entire code (both residential
and commercial) on hold.
The City of Aspen and Pitkin County are drafting an update of their Energy and Efficient Building
Program. The square footage of the home dictates the number of points and level of energy efficiency
required in this comprehensive program. For example:



Homes < 2,500 ft2 must comply with the 2006 IECC, have an 85 AFUE furnace and a 14
SEER AC, or have a HERS Index of 80 or less.
Homes >8,001 ft2 need a HERS Index of < 65, a > 94% AFUE furnace and > 17 SEER AC.

The balance of points required can be attained through water conservation, framing and material
efficiency, improved indoor air quality, additional energy measures, renewable energy, and additional
points.
The additional energy measures and renewable energy measures, such as bringing ductwork into
conditioned space, occupancy sensors for exterior lights, roughing in for solar electric, and properly sized
overhangs on southern glass will aid in overall energy efficiency. The code is stringent, focused, and
limited to three pages of checklists.
Example – Comprehensive Program, City of Boulder
An example of a comprehensive, points-based program is the City of Boulder Green Points program.
Green Points is a mandatory program for new residential construction, remodels and additions in the City
of Boulder. The program has mandated levels of building energy efficiency, based on a HERS Index
rating, with a broad spectrum of points available in the eleven categories:




Site Development
Building Rehabilitation
Waste Management
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Energy Efficiency
Passive and Active Solar
Water Efficiency
Material Efficient Framing and Structure
Sustainable Products
Indoor Air Quality
Homeowner Information
Design Process and Innovation

Within the Green Points Program are many opportunities to increase building energy efficiency through
appropriate siting, solar orientation, along with increased insulation levels, HVAC efficiencies, water
heating, lights and appliances.
Recommendation
Communities that are interested in developing points-based programs can use the well-established
programs described in this guide as models for their community. Programs should specify minimum
energy efficiency requirements for new residential and commercial buildings. For new homes, SWEEP
recommends a HERS Index requirement of 70 to be included in the program with more stringent criteria
for larger homes. Criteria for commercial buildings should be at least 15% more efficient than ASHRAE
90.1-2004. These criteria are explored further in the following sections.
Residential or Commercial Construction
A decision must be made whether the program will address residential or commercial construction, or
both. It depends on the interests and abilities of the community. Many communities begin with higher
standards for municipal buildings, then move on to commercial. Some chose to begin with residential
development.
For example, the City of Scottsdale began with a residential program, and once it was successfully
implemented, the city developed a similar commercial program. The City of Boulder is following a
similar strategy. Others jurisdictions, such as the City of Chandler, began with municipal buildings and
now focus on third party verification for both commercial and residential construction.
Recommendation
Whether a community focuses first on residential or commercial construction depends on development
trends in the community, the goals of program, and will of the decision makers. Communities developing
new programs should consider focusing on the residential sector initially, and perhaps municipal
buildings. There are more programs and resources available to help support program development, and
fewer building types involved than in the commercial sector.
Standard of Measurement and Level of Efficiency
Third is the question of how the efficiency will be measured. Will the jurisdiction use a national code or
standard as a benchmark, and require a percent above that benchmark, or will there be a prescriptive path
of locally developed measures to follow? Some jurisdictions use a combination of both percent above a
national standard, along with additional prescriptive requirements. Common national standards include:


IECC
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HERS Index rating
ENERGY STAR
EPAct Home Certification
LEED Rating System
Architecture 2030 Challenge
NBI’s Core Performance Guide
ASHRAE Advanced Energy Design Guides (AEDGs)

Brief descriptions of each standard are listed here, with more detailed information provided in Chapter 6.
IECC: The IECC11 residential and commercial energy code has been adopted by most states, and is
enforced in tandem with provisions from the IBC and IRC. The U.S. DOE recognizes the IECC as the
minimum residential code but references ASHRAE 90.1-2004 as the minimum commercial energy code.
The level of energy efficiency, when tied to the IECC, is typically a percentage above the IECC. In
beyond code programs, this is most often used for residential development.
HERS Index: A more comprehensive approach for residential development requires a specific HERS
Index12. The index scale is 100 to 0. A home built to the 2006 IECC scores a HERS Index of 100, while
a net zero energy home scores a HERS Index of 0. Thus a home with a HERS Index of 85 is 15% more
energy efficient than the HERS Reference Home and a home with a HERS Index of 80 is 20% more
energy efficient. The HERS Index rating takes into account heating, cooling, water heating, lighting,
appliances, and potential onsite power generation. The ratings are established using trained, certified
inspectors, who provide third party verification of installations and specifications, such as whole house air
leakage.
The level of energy efficiency, when tied to a HERS rating, is typically 60 – 80, which translates to 20 –
40% above the 2006 IECC.
ENERGY STAR:13 The ENERGY STAR program for residential construction has specific prescriptive
requirements, in addition to the HERS Index. ENERGY STAR homes are required to have a HERS Index
of 85 in climate zones 1 – 5, and a HERS Index of 80 in climate zones 6 – 8.
EPAct Home Certification:14 Under EPAct Home Certification, homebuilders were eligible for a $2,000
tax credit for a new energy efficient home that achieves 50% energy savings for heating and cooling over
the 2004 IECC and supplements. At least 1/5 of the energy savings must come from building envelope
improvements.

11

(2006). 2006 International Energy Conservation Code. Country Club Hills, IL: International Code Council.

12

(2008). RESNet: Residential Energy Services Network. Retrieved May 18, 2008, Web site:
http://www.natresnet.org/
13

(2008). What is a HERS rating?. Retrieved June 9, 2008, from Energy Star Web site:
www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_HERS
14

(2008). Federal tax credits for energy efficiency. Retrieved October 9, 2008, from Energy Star Web site:
http://www.energystar.gov/index.cfm?c=products.pr_tax_credits
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LEED:15 LEEDis a third-party certification program and the nationally accepted benchmark for the
design, construction, and operation of high performance green buildings. LEED programs have been
developed for the following categories:










New Commercial Construction
Existing Buildings: Operations & Maintenance
Commercial Interiors
Core & Shell
Schools
Retail
Healthcare
Homes
Neighborhood Development.

The level of residential building energy efficiency, when tied to LEED, is typically a percentage above
the IECC. This percentage above code is one way to earn Energy and Atmosphere (EA) credits on a
LEED project. Several beyond code programs specify the number of EA points that must be acquired in
LEED to assure it goes beyond minimum LEED certification.
NBI’s Core Performance Guide:16 The Core Performance Guide now provides a guided path to
achieving energy performance that is 20 – 30% above the performance called for in ASHRAE 90.1-2004.
This fee-based program is available nationally, and is designed for commercial buildings 10,000 – 70,000
square feet.
ASHRAE/IESNA Standard 90.1-2004 (90.1-2004): This standard provides minimum efficiency
requirements for the building envelope, mechanical and lighting systems for all commercial buildings and
residential buildings of four stories or more. 90.1-2004 is recognized by the U.S. DOE as the reference
commercial energy code.
Examples – Residential
The cities of Scottsdale, Las Vegas and Reno each require 15% above the 2006 IECC. Other
communities use the HERS Index, which is both a direct measure of percent above code, and takes into
account other features. Table 4 shows required HERS Index ratings in three jurisdictions. All three
programs specify higher levels of efficiency for larger homes, requiring, for example, a 3,000 square foot
home to be 30 – 40% above the 2006 IECC.

15

(2008). LEED. Retrieved October 9, 2008, from USGBC Web site:
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=22
16

New Buildings Institute. (2007). Core Performance Guide, White Salmon:
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Table 4 – Sample HERS Index Ratings
House Size (square feet)

City of Boulder

County of Boulder

Santa Fe

< 1,000

70

85

70

< 2,000

70

60

70

< 3,000

70

60

70

<4,000

60

40

50

<5,000

60

25

50

<6,000

60

<10

25

<7,000

35

<10

25

<8,000

35

<10

25

>8,000

35

<10

0
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Austin Net-Zero Homes Plan
Austin City Council adopted the first in a series of code amendments that by 2015 will make all new
single-family homes in Austin zero energy capable. A zero-energy home is one capable of producing
as much energy as it consumes over the course of a year.
Code changes will incrementally increase efficiency so that, on average, homes built in 2015 will
require 65 percent less energy than those built today.
Homeowners who choose to do so will be able to add solar panels or use other strategies to bring
homes to zero net-energy use.
According to the city, "The savings… are staggering - over the next ten years these policies will save
homeowners almost $125 million on utility bills and have the same greenhouse gas reduction effect as
taking almost 200,000 cars off the road,"
"The city brought together a broad coalition representing the housing industry, business, non-profits
and government. The final product is much better for having sought and followed the advice from a
diverse group," said Eric Perkins, President of the Home Builders Association of Greater Austin.
The first set of code amendments include:


Testing the building shell to ensure that homes are built tight (maximum air leakage
requirements)



Testing air conditioning ducts to ensure they don’t leak more than 10%



Testing the air flow of air conditioners to ensure cool air gets where it’s supposed to go



Requiring a Radiant Barrier System to stop radiant heat before it penetrates the home



Requiring that 25% of home lighting be high-efficiency lighting

For more information, visit http://www.ci.austin.tx.us/news/2007/zech_release.htm
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Albuquerque’s Green Path program requires LEED for Homes 17 Gold or Silver with 21.5 points in
Energy and Atmosphere. ENERGY STAR compliance is a prerequisite in LEED for Homes certification,
which assures a baseline HERS Index rating of 85. Because of the structure of the LEED for Homes
program, additional points will be in EA Credit 1.1, Exceptional Energy Performance, which scales house
size and HERS Index for points, not unlike the jurisdictions in Table 4.
Table 5 below illustrates the required HERS indices for regional and national programs.
Table 5 – Relationship of HERS Index to State and National Standards

Level

HERS Index

IECC 2006

100

ENERGY STAR /
LEED for Homes

85

2030 Challenge

65

NM sustainable
60
buildings tax credit18
Net-zero energy
home

0

Examples – Commercial
Most programs highlighted in this guide reference LEED. They either require or reward a specific level
of LEED certification, or specify how many Energy and Atmosphere (EA) credits and/or points are
required. A common concern among jurisdictions is that LEED certification is possible without stringent
levels of energy and water efficiency. Therefore, most of the jurisdictions which base their commercial
program on LEED will specify additional EA credits. Another concern is that the LEED rating system is
not intended to serve as standard for projects with prescriptive requirements and an equivalent
performance path. The LEED certification process can be lengthy, and takes place separately from code
enforcement and compliance activities.
Commercial beyond code programs typically use ASHRAE 90.1-2004 as their standard of measurement.
A few jurisdictions, including the City of Boulder and Scottsdale, are developing non-LEED based
commercial programs. Boulder’s new commercial energy code (effective March 2, 2009) will provide for

17

LEED for Homes Reference Guide, 2007, USGBC

18

(2008). Build Green New Mexico Certification Process. Retrieved October 9, 2008, from Build Green New
Mexico Web site: http://www.buildgreennm.com/index.php?action=whybg
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a prescriptive path with specifications more stringent than the 2006 IECC, or a performance path
requiring buildings to be 30% more efficient than ASHRAE 90.1-2004. The prescriptive path is for all
commercial buildings up to 20,000 square feet. All other buildings must be modeled. Scottsdale’s
voluntary Commercial Green Building Program includes commissioning, onsite power generation, and
daylighting in addition to compliance with the 2003 IECC or ASHRAE 90.1-2004.
Recommendation
Identify the standard of measurement consistent with the goals of your program. SWEEP recommends
ENERGY STAR as the minimum standard for residential construction, and 15% above ASHRAE 90.12004 as the minimum standard for commercial construction.
Verification
One of the benefits of using a national standard is third party verification. HERS Index ratings, ENERGY
STAR certification, and LEED certification all allow the jurisdiction to increase standards, with the
knowledge that trained and certified inspectors are providing third party verification. It saves labor within
the jurisdiction by reducing the time required for energy plan review and inspection, and provides quality
control on site. However, it does take quality control out of the hands of the jurisdiction.
Pima County has integrated their plan review and inspection process. Third party verified HERS Index
ratings are part of their process; however, their staff is HERS trained and knowledgeable on the
inspection and rating requirements. The County is also a LEED for Homes Provider, a unique distinction
for a jurisdiction, which indicates a high level of training and integration of the inspection process.
One concern regarding LEED certification is the cost associated, with the certification process. Although
studies show that energy savings will pay for the cost of certification, it remains a concern.
Example – Rohnert Park, an Innovative Approach to Mandated LEED Certification
Rohnert Park, California mandates LEED certification for all commercial buildings, as shown in the
figure below. Self-certification is allowed for buildings less than 50,000 square feet. While selfcertification of any requirement can be challenged, in this case it would be very difficult for the applicant
to complete, and the city to verify. Rohnert Park has addressed this issue by requiring that a LEED AP be
used to complete all LEED certification documents, assuring compliance without the fee requirement of
USGBC. See Figure 2 below, from the City of Rohnert Park’s Green Building Ordinance19.

19

(2008). Green Building Ordinance. Retrieved July 9, 2008, from The City of Rohnert Park web site:
http://www.rpcity.org/content/view/468/
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Figure 2 – City of Rohnert Park LEED Compliance Guidelines

Recommendation
Develop a verification program, working with jurisdiction staff and local building professionals. Ensure
verification standards and procedures are reasonable and enforceable. Ensure they are assigned to the
appropriate department or party. Identify those items that must be verified prior to bringing the plans to
the building department.
Table 6, Energy Efficiency in Beyond Code Programs, on the following pages, describes the energy
elements of each program highlighted in this guide.
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Climate Zone

Table 6 – Energy Efficiency in Beyond Code Programs

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Buckeye, Arizona
Green Building Program
2008
Residential
Voluntary
City, Self

2

Standard

Residential – All homes must comply with the 2006 IECC.
Green Building Program Requirements:

15% above the 2006 IECC or meet the ENERGY STAR for Homes Certification

Continuous air barrier (shown on the building plans)

Design heating, cooling and duct system to ACCA Manual J and D

Mastic on all duct systems

ENERGY STAR programmable thermostat

Install three junction boxes that can accommodate reversible, multi-speed ceiling fans

Gravity vented heating and water heating equipment must be installed in spaces that are sealed from the inside of
the house.

Light colored reflective wall and ceiling surfaces on at least 50% of the surface area, based on the light reflective
value

All hot water lines to be insulated
Additional points are provided for features that include:

Conditioned attics or radiant barrier installed in the attic

Cool roofs

Air leakage rates 0.25 ACH

Shading devices installed on windows with a Shading Coefficient

South glazing fully shaded

East and West orientation to have 20% of the total glazing

Use of evaporative cooling or water or ground source heat pumps

Windows configured to allow for cross ventilation

50% of the light fixtures to be 40 lumens per watt

Installation of a fuel cell or photovoltaic system

High efficiency water heating systems
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Chandler, Arizona

2

Green Building Program
2008
Commercial & Municipal
Voluntary & Mandatory
Third party

Standard

Commercial – To qualify for expedited plan review and LEED certification rebates, commercial projects must meet LEED
Silver or higher.
Mandatory prerequisites:

At least three Water Efficiency points, including at least one point from Water Efficient Landscaping

At least one point from Sustainable Sites, Heat Island Effect

At least one point from Energy & Atmosphere, On-site Renewable Energy; or at least four points from Optimize
Energy Performance
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

Standard

Pima County, Arizona

Residential – Program based on house size (2,300 ft2) with smaller homes gaining points and larger homes losing points
(subtract 1 point for each 200 ft2 over 2,300 ft2. Three paths are available for compliance with the energy provisions:

Residential Green Program
2008
Residential
Voluntary
County & Third Party

Performance path:

Meet 2006 IECC requirements

HERS Testing

Additional points are allowed based on percent better than code (up to 75 for a net-zero energy home)
Energy Program Path – Meet one of the following programs:

ENERGY STAR for Homes, or

Tucson Electric Guaranteed Home Program, or

EPAct Home Certification

2

Prescriptive Path – Meet 2006 IECC, and:

Size the HVAC system using Manual J.

Design and install duct system to Manual D specifications and seal with mastic. Seal off duct system during
construction.

Install ENERGY STAR programmable thermostat and bathroom exhaust fan.

Install ENERGY STAR rated windows and skylights.
Additional points available for the following features:

Reduced air leakage for the building envelope

Locate ducts in conditioned space

Quality insulation installation (Grade 1)

ENERGY STAR rated roofing material (“cool roof”)

Rigid board insulation on exterior walls

Blown/sprayed-in insulation

Energy trusses

High efficiency heating and cooling equipment (e.g., evaporative cooling or hydronic radiant cooling)
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Scottsdale, Arizona
Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary
City, Self, and Third Party

2

Standard

Residential
Mandatory features:

Protect exterior entrances from direct summer sun

15% above 2006 IECC or ENERGY STAR Certification

Continuous air barrier

Size heating and cooling systems per ACCA Manual J

Size duct system per ACCA Manual D – returns for all rooms

Minimum of 3 junction boxes for reversible, multi-speed ceiling fans

Light Reflective Value (LRV) surface colors for 50% of wall and ceiling surfaces

Task lighting installed in three separate task areas

Install demand-controlled hot water system and insulate all domestic hot water piping

Homeowner’s manual required with operation and maintenance information
Options – A minimum of 50 points must be selected from the 14 categories that include all possible green features.
The energy section of this comprehensive system provides for optional points in 5 of 14 possible categories:

Energy Rating and Performance

Thermal Envelope

HVAC

Electrical Power Lighting and Appliances

Plumbing
Commercial – Must meet all prerequisites in Commercial Building Checklist including:

Reducing urban heat island effect

On-site shielding of site lighting

Meet ASHRAE/IESNA 90.1 or 2003 IECC. Reduce design energy cost 20% (compared to the energy cost budget
for energy systems regulated by ASHRAE Standard 90.1, as demonstrated by a whole building simulation using
the Energy Cost Budget Method.

Fundamental Building Systems Commissioning

On-site peak power demand (5%) through on-site renewable energy or off-site (e.g., purchasing green power)

Daylighting required in 25% of all spaces occupied for critical visual tasks
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Las Vegas Region, Nevada

3

Southern Nevada Homebuilders Association
(SNHBA)
2006
Residential
Voluntary
Third party

Standard

Residential
Mandatory features include:

15% above the 2006 IECC

ENERGY STAR appliances (if installed by the builder)

HVAC systems designed to ACCA Manual J, D and S
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Albuquerque, New Mexico
Albuquerque Energy Conservation Code
Proposed, 2007
Residential, Commercial & Municipal
Mandatory
City

4

Standard

Residential – Compliance with the 2006 IECC, with the following amendments:

Envelope
o Thermal By-pass Checklist required
o Cool roofs required
o Low-E windows required on north, east and west facing walls
o Insulation

R-19 required in walls

R-21 required in raised floors

Reduced slab-edge insulation to R-5 for unheated slabs but requires R-10 insulation to be installed
under heated slab

HVAC
o Minimum 90% gas furnace efficiency
o Minimum 15 SEER A/C efficiency
o Minimum 8.2 HSPF Heat Pump efficiency
o Ventilating fans required to be ENERGY STAR Labeled
o HVAC piping to be insulated to an R-4 2” and R-6 > 2” in diameter

Water heating
o Limits use of electric resistant space and water heat
o Increases Energy Factor requirement for water heating from current NAECA minimum

Lighting & appliances
o ENERGY STAR labeled light fixtures for 70% of interior lighting
o ENERGY STAR labeled appliances when provided.
Commercial – Provides two options for compliance with IECC:

Simplified – for buildings 20,000 ft2, using unitary HVAC equipment and is a retail or office building, only
o Uses modified ASHRAE Envelope tables with increased efficiencies.
o Requires 0.9 W/ft2 for office lighting
o Requires 0.9 W/ft2 for retail with allowance for display lighting
o Requires minimum efficacy for general lighting for retail or office

Performance Rating Method – for all other buildings
o References Appendix G of ASHRAE 90.1-2004 requiring buildings to be 15% more efficient than ASHARE
90.1-1999
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Albuquerque, New Mexico

4

Green Path Program
2008
Voluntary
Residential & Commercial
City and Third Party

Standard

Residential – References Build Green New Mexico and LEED for Homes. Meet requirements of either:

LEED Gold, or LEED Silver with 21.5 points in Energy, or

Build Green New Mexico Gold
Commercial – References LEED-NC for new buildings and major alterations. Meet requirements of either:

LEED-NC Gold, or

LEED-NC Silver with 6 Points from
o
Optimize Energy Performance
o
On-Site Renewable Energy
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
City of Boulder, Colorado
Green Points
1998 (updated in 2008)
Residential
Mandatory
City and Third Party

5

Standard

Residential
Mandatory features include:

Meet minimum HERS Index based on square footage with a minimum Index of 70 required for up to 3,000 ft2
houses and a maximum Index of 35 for residences over 5,001 ft2.

New construction:
o Up to 3,000 ft2 – HERS 70
o 3,001 – 5000 ft2 – HERS 60
o >5000 ft2 – HERS 35
o Multi-family -- HERS 70

Separate requirements for additions and remodels.
In addition to the mandatory requirements, up to 60 Green Points must be selected based on floor area of building. Points
can be obtained for each of the following energy efficiency and renewable energy measures:

Increased insulation levels

Low U-factor and SHGC windows

Heating and cooling system commissioning

Ground source heat pumps

ENERGY STAR boilers

Direct vent space and water heaters

Zoned radiant heating

Passive cooling

Whole house fans

Evaporative cooling

ENERGY STAR lighting and appliances

Passive and active solar space and water heating systems

Advanced framing techniques
 Homeowner information – Operations and Maintenance binder
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Boulder County, Colorado

5

5

BuildSmart Program
2008
Residential
Mandatory
County and Third Party

Standard

Residential – Requires a HERS Index Rating with a sliding scale based on the building area (see Table 5 for detail).
For example, buildings:

up to 1,000 ft2 require a HERS Index Rating of 85

up to 3000 ft2 require a HERS Index Rating of 60

over 5,000 ft2 require a HERS Index Rating of < 10 (net-zero energy home)
Additionally, onsite renewable energy systems must offset all energy use by pools and spas, ice melt systems, patio heaters,
and similar outdoor features or equipment that require a building permit.

Northern Nevada Region

Residential – This comprehensive points-based program has a prescriptive and performance based approach.

Nevada Sierra Green
Draft, July 2008
Residential
Voluntary
Third Party

Mandatory requirements apply to both Performance and Prescriptive paths:

References IECC and IRC air sealing and HVAC sizing requirements
Performance Path requires 15% above the IECC, plus two additional practices which [can] include:

Lighting and appliance efficiency

Renewable Energy

Proper HVAC Duct Design

Proper HVAC Equipment selection and commissioning
Prescriptive Path requires:

Minimum compliance with the 2006 IECC

REScheck (UA Alternative) Compliance

Minimum 30 additional points from:

10% to 20% UA improvement over 2006 IECC requirements

Proper insulation installation

Proper insulation and air sealing

Increased fenestration U-factor from 2006 IECC

HVAC equipment efficiency increases over the 2006 IECC
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Santa Fe, New Mexico
Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory
City and Third Party

5

Standard

Residential
Mandatory Requirements which apply to all buildings:

HVAC sizing, design and selection based on ACCA

Thermal Bypass Checklist

Blower Door and Duct Blaster Testing

PV systems or other renewable electric source required for all heat pumps used for heating
Meet required HERS Index based on square footage and level of Green Building Certification:

Silver – HERS 70

Gold – HERS 50

Platinum – HERS 25

Emerald – HERS 0
Each level also requires additional points that are attained from the following categories:

Lower HERS rating

HVAC Design, Installation and Commissioning

Water heating system design, equipment selection and installation

Lighting efficiency

Passive solar space heating and cooling design

Solar water and space heating

On-site renewable energy sources

Third party verification for energy related features
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Eagle County, Colorado
ECObuild
2006 (updated in 2008)
Residential & Commercial
Mandatory
County, Self, and Third Party

6

Standard

Residential – The square footage of the home dictates the number of points required on a scale ranging from 40 points for
buildings 2,000 ft2 to 100 points for homes > 8,000 ft2. Points are possible from the following categories:

High efficiency heating system, thermostat and duct systems

High efficiency water heating system

HERS Rating of 80 or less

Increased insulation and glazing efficiency

Efficient light system and controls

ENERGY STAR appliances

Blower door testing

In lieu of meeting minimum scores, points can also be purchased at a rate of $10 per point per ft 2 divided by the
total number of points needed. Rebates are available for projects that exceed minimum point requirements.
Commercial
Mandatory measures required:

Combustion analysis report

Blower door test
All buildings are required to achieve a total of 70 points. Points can be achieved under energy for the following types of
measures:

Building Commissioning

Air sealing measures

High efficiency heating systems

Evaporative cooling or compressionless air conditioning

No ducts in unconditioned space

High efficiency water heating

Duct leakage testing

Reduction in exterior lighting

Efficient interior lighting and controls

Building shell insulation

Efficient windows
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
City of Aspen / Pitkin County, Colorado
Efficient Building Code
Adopted 2002 (update in progress)
Residential (Commercial proposed)
Mandatory
City/County and Third Party

7

Standard

Note: The requirements below refer to the proposed program, AP 2030. For current program requirements, see the City of
Aspen /Pitkin County website at http://www.aspenpitkin.com/depts/41/bldg_efficient.cfm.
Residential – The square footage of the home dictates the number of points and level of energy efficiency required in this
comprehensive program.

Homes < 2,500 ft2 must comply with the 2006 IECC, have an 85 AFUE furnace and a 14 SEER AC, or have a
HERS Index of 80 or less

Homes > 8,001 ft2, HERS Index of < 65 and a > 94 % AFUE furnace and > 17 SEER AC.
Additional points can be gained under the following categories:

Efficient insulation measures

Mechanical equipment measures including proper design

Efficient duct installation and eliminating ductwork in unconditioned space

Efficient appliances and automatic lighting controls

Passive solar design

Reduction of cooling load on building

Summit County, Colorado

7

Summit County Sustainable Building Ordinance
2008
Residential
Mandatory
County

Residential – This ordinance includes basic prescriptive envelope compliance measures that are the same as those in the
2006 IECC. In addition, the following requirements must be met:

87 – 88% AFUE furnace

0.63 EF gas water heater

0.93 EF electric water heater
An additional point must be gained for each 50 ft2 of conditioned space over 3,000 ft2. Points can be gained from the
following energy measures:

Day Lighting

Air destratification fan or vent system for raised/vaulted ceilings greater than 15 ft

ENERGY STAR rated appliances
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4.3 Building Size
Residential
House size is one of the first factors in most residential programs. Size can affect how many points need to be accumulated, and/or how energy
efficient the structure must be. The size of the average American home increased from 1,100 ft2 in 1950 to 2,240 ft2 in 2002, while average
household size shrank from 3.67 persons in 1940 to 2.62 in 2002. This leads to a decreased efficiency per square foot per occupant.20 We look at
how various jurisdictions have addressed this issue. We also look at the need to adjust program criteria, based on house size, to account for the
higher energy demands of larger homes.
With few exceptions,
programs highlighted
house size to the
overall points
Following are
commercial
Boulder and Rohnert
recommendation, and
size is addressed in
programs in the

the beyond code
in this guide link
HERS Index rating,
required, or both.
residential and
examples from
Park, a
a table outlining how
beyond code
Southwest.

Example – City of
Points

Boulder Green
Average American house size doubled between 1950 and 2002.

Research by Duncan
Prahl, IBACOS
and others indicates that size can and should be used for determining HERS ratings.21 As shown in Tables 7 and 8, the City of Boulder and
Boulder County adjust their HERS index requirements for larger homes.

20

Prahl, Duncan. 2003. Analysis of Energy Consumption, Rating Score, and House Size. IBACOS, 2003.

21

Ibid.
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Both the Green Points and BuildSmart programs require homes to achieve a progressively lower HERS rating as house size increases.
Under Boulder County’s “BuildSmart” program, homes greater than 5,000 ft2 must achieve a HERS index equivalent to a net-zero energy
home.22 Boulder County’s HERS criteria for new construction are summarized in Table 8.

Table 7 – City of Boulder Green Points, Adjusted Requirements for House Size23
Project Description

Square Footage

New Dwelling Unit – Single Family

1,501 – 3,000
3,001 – 5,000
5,001 and up
1,001 – 2,000
2,001 – 3,000
5,001 and up
up to 3,000
3,001 – 5,000
5,001 and up

New Dwelling Unit – Multi-Family

Addition to a Dwelling Unit

Green Point
Requirements

HERS
Index

20
40
60
10
20
30
NA
NA
NA

70
60
35
70
70
70
100
85
70

Table 8 – Boulder County HERS Index Criteria for New Residential Construction
Size of new
construction in
square feet
Up to 1,000
1,001 – 3,000
3,001 – 4,000

Required HERS Index for
New Structures
85
60
40

22

(2008). Boulder County Build Smart. Retrieved May 17, 2008, from Boulder County Web site: http://www.bouldercounty.org/lu/buildsmart/

23

City of Boulder. (2008). City of Boulder Residential Green Guide, Green Building and GreenPoints Guideline Booklet. Boulder, Colorado
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4,001 – 5,000
5,001 and larger

25
Less than 10

Commercial
Building size can also be a criterion in commercial beyond code programs. As noted previously, the City of Rohnert Park determines level of
LEED certification based on building size. For new construction, certification levels range from LEED Certified, Self-Certify for buildings up to
20,000 ft2 to LEED Silver, registered with the USGBC for buildings over 50,000 ft2.
Recommendation
Include building size as a criterion in determining the minimum HERS index and points needed in your residential program. Reference the Cities
of Boulder and Santa Fe as model programs in this regard.
Table 9, Building Size in Beyond Code Programs, on the following pages, describes how building size is addressed in each program
highlighted in this guide.

Climate Zone

Table 9 – Building Size in Beyond Code Programs

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Buckeye, Arizona

2

Green Building Program
2008
Residential
Voluntary
City, Self

Standard

Residential – House size adjusts points required

Establishes 3,000 – 3,500 ft2 residence as point neutral

Dwellings under 3,000 ft2 of conditioned space earn one point for every 100 ft 2 under 3,000 ft2

Dwellings over 3,500 ft2 of conditioned space lose one point for every 250 ft2 over 3,500 ft2
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Chandler, Arizona

2

Residential Green Program
2008
Residential
Voluntary
County
Scottsdale, Arizona

2

4

Commercial – Based on LEED, no adjustment for building size

Green Building Program
2008
Commercial & Municipal
Voluntary & Mandatory
Third party
Pima County, Arizona

2

Standard

Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary
City, Self, and Third Party

Residential – House size adjusts points required

Establishes 2,300-2,800 ft2 residence as point neutral

Dwellings under 2,300 ft2 earn one point for every 200 ft2 under 2,300 ft2

Dwellings over 2,800 ft2 lose one point for every 200 ft2 over 2,800 ft2

Residential – House size adjusts points required

Establishes 3,000-3,500 ft2 residence as point neutral

Dwellings under 3,000 ft2 earn one point for every 100 ft2 under 3,000 ft2

Dwellings over 3,500 ft2 lose one point for every 250 ft2 over 3,500 ft2

Commercial - No adjustment for commercial building size

Albuquerque, New Mexico

Based on LEED

Green Path Program
2008
Voluntary
Residential & Commercial
City and Third Party

Residential

LEED for Homes Rating System establishes 900 ft2 (1 bedroom) to 2,850 ft2 (5 bedroom) as point neutral, with
further adjustments possible

Points are adjusted (earned or lost) for dwellings under or above their “neutral zone” depending upon number
of bedrooms. Threshold adjustment (point range: -10 to +10) in LEED for Homes Rating System.
Commercial – No adjustment for building size

Chapter 4. Designing Beyond Code Programs

56

Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
City of Boulder, Colorado

5

Green Points
1998 (updated in 2008)
Residential (Commercial in progress)
Mandatory
City and Third Party
Boulder County, Colorado

5

BuildSmart Program
2008
Residential
Mandatory
County and Third Party

Standard

Residential – House size adjusts minimum energy efficiency
New Construction

< 3,000 ft2 maximum HERS Index of 70

3,001 – 5,000 ft2 maximum HERS Index of 60

> 5,001 ft2 maximum HERS Index of 35
Multi-Unit Dwellings, all HERS Index of 70
Residential – House size adjusts minimum energy efficiency
New Construction

< 1,000 ft2 HERS Index of 85

1,001 – 3,000 ft2 HERS Index of 60

3,001 – 4,000 ft2 HERS Index of 40

4,001 – 5,000 ft2 HERS Index of 25

> 5,001 ft2 HERS Index of <10
Separate HERS requirements apply to all additions and renovations > 500 ft2.
A home energy audit is required for all minor additions and renovations < 500 ft 2.

Northern Nevada Region

5

Nevada Sierra Green
Draft, July 2008
Residential
Voluntary
Third Party

Residential – House size adjusts points balance, establishes 2,501 – 4,000 ft2 as point neutral

< 1,000 ft2 earns 15 pts

< 1,500 ft2 earns 12 pts

< 2,000 ft2 earns 9 pts

< 2,500 ft2 earns 1 pts

> 4,000 ft2 – every 100 ft2 requires 1 additional point in the site design and development, and optional points
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Santa Fe, New Mexico
Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory
City and Third Party

5

Standard

Residential – Building size adjusts minimum level of program attainment:

Silver: up to 3,000 ft2

Gold: 3,001 – 5,000 ft2

Platinum: 5,001 – 8,000 ft2

Emerald: 8,001 ft2 and greater

9 points attained for less than average size
Each level has a minimum number of points distributed between:

Sites Selection

Resource Efficiency

Energy Efficiency

Water Efficiency

Indoor Environmental Quality

Operations Maintenance and Homeowner Education

Global Impact

Additional Points
In addition to points required at each level, the maximum HERS Index is also adjusted:

Silver: HERS Index of 70

Gold: HERS Index of 50

Platinum: HERS Index of 25

Emerald: HERS Index of 0

Eagle County, Colorado

6

ECObuild
2006 (updated in 2008)
Residential & Commercial
Mandatory
County, Self, and Third Party

Residential – House size adjusts points required

< 2,000 ft2 requires 40 pts

2,001 – 3,000 ft2 requires 45

3,001 – 4,000 ft2 requires 50

4,001 – 5,000 ft2 requires 60

5,001 – 6,000 ft2 requires 70

6,001 – 7,000 ft2 requires 80

7,001 – 8,000 ft2 requires 90

8,000 ft2 requires 100
Commercial – No adjustment for building size
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
City of Aspen / Pitkin County, Colorado

7

Efficient Building Code
Adopted 2002 (update in progress)
Residential (Commercial proposed)
Mandatory
City/County and Third Party
Summit County, Colorado

7

Summit County Sustainable Building Ordinance
2008
Residential
Mandatory
County

Standard

Note: The requirements below refer to the draft AP 2030 checklist. For current program requirements, see the City of Aspen
/ Pitkin County website at http://www.aspenpitkin.com/depts/41/bldg_efficient.cfm.
Residential – House size adjusts points required

Dwellings 500 – 2,500 ft2 require 26 pts

2,501 – 5,000 ft2 requires 50

5,001 – 8,000 ft2 requires 70

> 8,000 ft2 requires 90
Residential – House size adjusts points required

Establishes 3,000 – 3,500 ft2 single-family residence as point neutral

Single-family dwellings under 3,000 ft2 of conditioned space earn one point for every 50 ft2 under 3,000 ft2

Single-family dwellings over 3,500 ft2 of conditioned space must offset one point (lose one point) for every 50 ft2
over 3,500 ft2
 Multi Family units, or Single Family in mixed use development, must offset one point (lose one point) for every
50 ft2 over 1,200 ft2
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4.4 Site Selection
This section addresses the site selection element of
beyond code programs. It includes a discussion of the
benefits, examples from LEED based programs and
Scottsdale, a recommendation, and a table outlining
the site selection elements of beyond code programs in
the Southwest.
All programs which reference LEED, and several of
the custom, points-based programs address site
selection, including proximity to transit, neighborhood
services and employment centers. While site selection
does not directly affect energy efficiency, it has
broader environmental and community impacts. Site
selection will determine access to public
transportation, parks and recreation, bike paths and
walkways, and whether environmentally sensitive
areas are avoided.
Photo Courtesy Colorado Sprawl Action

Site selection means addressing more than just the
Center
energy efficiency of the structure, to ensure impacts on
natural resources, transportation, and other
infrastructure are minimized. For example, consider a scenario which includes development of 1,000
highly energy efficient ranchette style homes, with small acreage, located 10 miles from the freeway, far
from employment centers, in the heart of active agricultural land. The local volunteer fire department
cannot provide service; the roads are inadequate for the increased traffic, which could interfere with local
farm equipment; the rural school district is not in a position to absorb the increase in enrollment; and
vehicle miles travelled will increase as residents face a longer commute without access to public
transportation. Despite being highly energy efficient, these homes will have a number of negative
environmental impacts.
Compare the first scenario to a
mixed-use development located
within access of established
infrastructure in either an existing
urban or rural community, with
convenient access to public
transportation, bike paths, major
arterials, employment centers,
schools and shopping. These
homes will not only be highly
efficient, but will also minimize
impacts on infrastructure and
natural resources.
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Examples – LEED Based Programs and Eagle County’s ECObuild Program
LEED based programs provide points for infill development, linkage to transportation and services, and
avoid prime farmland.
Scottsdale’s Green Building program awards points for locating residential development on infill
property, and locating commercial development within ½ mile of public transportation. Eagle County’s
ECObuild checklist also provides points for residential programs with access to transportation and
services or in a redevelopment area. Commercial projects can earn points for building in brownfield or
blight redevelopment locations, or in areas deemed walkable or bikable.
Eagle County’s ECObuild provides a model for assessing site selection and development in its
Sustainable Community Index (SCI).24 Eagle County defines a sustainable community as “a community
which fosters economic opportunity and social capital while protecting and restoring the natural
environment upon which people and economies depend.” The index is a tool used to assess all planned
unit developments (PUD), PUD amendments, final plats, major special use permits, and zone changes.
The points based index addresses site and location, connections and uses, transportation, and resource
efficiency. Each project must meet a specified point threshold for approval. The SCI promotes mixed
use, transit-oriented, new urbanist, form-based, pedestrian- and environmentally-friendly, clustered, infill
development, and is a required finding for new development proposals reviewed by the Board of County
Commissioners. The SCI regulations and Index can be found in Appendix G.
Recommendation
Develop and implement a program for encouraging sustainable development. Use Eagle County’s SCI as
a model to address these issues at the project approval stage, rather than the building permit stage.
Incorporate measures that address site and location, connections and uses, transportation, and resource
efficiency.
Table 10 on the following pages describes how site selection is addressed in each program highlighted in
this guide.

24

Eagle County. (2008). Sustainable Community Index Regulations. Eagle, Colorado:
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Climate Zone

Table 10 – Site Selection in Beyond Code Programs
Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Buckeye, Arizona

2

2

2

Residential – Point Option

Infill development

Green Building Program
2008
Residential
Voluntary
City, Self
Chandler, Arizona

Commercial & Municipal – Based on LEED, below is summarized from LEED NC, details vary according to
certification program

Green Building Program
2008
Commercial & Municipal
Voluntary & Mandatory
Third party

Options include:

Location: Avoid farmland, floodplains, threatened or endangered species habitat, wetlands, undeveloped
waterfront, parkland

Location: Infill or brownfield development, access to public transportation and services

Pima County, Arizona

2

Standard

Residential Green Program
2008
Residential
Voluntary
County & Third Party

Residential – Point Options

Location: outside conservation land, infill development, access to public transportation and services, within
LEED ND or Enterprise Green Community

Exceeding open space requirement

Scottsdale, Arizona

Residential – Point Options

Infill development

Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary
City, Self, and Third Party

Commercial – Point Options

Select site within ½ mile of public transportation

Reduce light pollution
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Climate Zone
4

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Albuquerque, New Mexico

Residential and Commercial – Based on LEED, below is summarized from LEED NC, details vary according to
certification program

Green Path Program
2008
Voluntary
Residential & Commercial
City and Third Party

Options include

Location: Avoid farmland, floodplains, threatened or endangered species habitat, wetlands, undeveloped
waterfront, parkland

Location: Infill or brownfield development, access to public transportation and services

Northern Nevada Region

5

Nevada Sierra Green
Draft, July 2008
Residential
Voluntary
Third Party
Santa Fe, New Mexico

5

6

Standard

Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory
City and Third Party

Residential – Point Options

Avoid environmentally sensitive areas

Select infill site

Select greyfield site

Select brownfield site

Residential – Point Options

Avoid environmentally sensitive areas

Select infill site

Select greyfield site

Select brownfield site

Eagle County, Colorado

Residential – Point Options

Select site with access to public transportation and services or in a redevelopment area

ECObuild
2006 (updated in 2008)
Residential & Commercial
Mandatory
County, Self, and Third Party

Commercial – Point Options

Select site in redevelopment or brownfield location

Select site which is walkable and/or bikable
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4.5 Site Development and Landscaping
This section addresses the site development
code programs. It includes a discussion of
specific examples, a recommendation, and a
and landscaping elements of beyond code

and landscaping elements of beyond
the benefits, LEED based programs,
table outlining the site development
programs in the Southwest.

Most of the programs in this guide address
Ensuring shaded entries, solar orientation,
shaded outdoor spaces improves overall

site development and land use.
permeable, less reflective surfaces, and
building comfort and energy efficiency.

With smart siting and shading, the cooling
and heating loads of the building can
be decreased, resulting in a more efficient
structure. In colder climates,
unobstructed solar access can reduce the
heating load on the building by
allowing solar gain in the winter months to
offset the heating load. Shading on
south, east and west-facing glazing will
reduce the cooling load in cooling
dominated climates. Also providing shading as part of the landscaping will reduce the outside temperature around the building resulting in a lower
cooling load.
Examples
As with Site Selection, any LEED based program will address Site Development, with required construction pollution prevention, and points for:







Water efficient landscaping
Protect or restore habitat
Maximized open space
Efficient stormwater design
Minimize heat island effect
Reduce light pollution.

Most of the points-based programs included in this guide also include credit for similar features. Scottsdale, Arizona’s Green Building program,
for example, addresses both residential and commercial development with a combination of mandatory and optional features more specific to the
hot Arizona climate. See Table 11 for more detail on the elements of Scottsdale’s site development requirements.
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The Bighorn Home Improvement Center in Silverthorne, Colorado is shown below. Orientation and exterior shading were used to improve the
energy efficiency of this climate zone 7 building, which is featured as a case study in the ASHRAE Advanced Energy Design Guide for Small
Retail Buildings:
The building faces east, but the clerestory windows were designed to face north and south to best use the daylighting. The
clerestories have overhangs to minimize the summer solar gain. Even though the lights are installed to a density of 1.1 W/ft2, the
maximum-recorded density has been 1.0 W/ft2 due to daylighting controls. The daylighting, which provides 67% of the lighting in
the retail area, reduces cooling loads to the point that conventional air conditioning is not needed, even though it is typically
installed in retail buildings in this climate.25

25

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc (2006). ASHRAE Advanced Energy Design Guide for Small Retail Building,
Atlanta
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Recommendation
Develop and implement measures to encourage site development that, at a minimum, support energy efficient building design, water conservation,
and waste reduction. For non-LEED based programs, Scottsdale’s Green Building program serves as a model for both residential and commercial
measures.
Table 11 on the following pages shows the site development and landscaping aspects of the programs highlighted in this guide.

Climate Zone

Table 11 – Site Development in Beyond Code Programs
Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

2

Buckeye, Arizona
Green Building Program
2008
Residential
Voluntary
City, Self

2

Chandler, Arizona
Green Building Program
2008
Commercial & Municipal
Voluntary & Mandatory
Third party

Standard

Residential
Mandatory Requirements

Protect east, west and southern entrances from southern sun

80% landscaping is xeriscaping
Point Options

Permeable hardscape

Solar orientation

Shaded outdoor living area
Commercial – Based on LEED, below is summarized from LEED NC, details vary according to certification program:
Prerequisites

Construction pollution prevention
Options include

Water efficient landscaping

Protect or restore habitat

Maximize open space

Stormwater design

Minimize heat island effect

Reduce light pollution
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

2

Pima County, Arizona
Residential Green Program
2008
Residential
Voluntary
County

Standard

Residential
Mandatory



Incorporate Native Plant Preservation requirements
Construction erosion control

Options include

Location: outside conservation land, Infill development, access to public transportation and services, within LEEDND or Enterprise Green Community

Exceeding open space requirement

Maximizing density

Minimizing lot disturbance, retain topsoil

Minimizing heat island effect

Native and low-water plant selections

Non-toxic fertilizers and pest management plans
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Scottsdale, Arizona

2

Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary
City, Self, and Third Party

Standard

Residential
Mandatory measures:

Protect east, west and southern entrances from southern sun

Native and low-water plant selections
Options include

Minimizing heat island effect

Minimizing lot disturbance, retain topsoil

Solar orientation

Attached structures – common walls

Solar orientation

Shaded outdoor living area

Maximize native and low-water plant selections
Commercial
Mandatory measures include

Create tempered microclimate around building entrances

Reduce heat and glare

High emissivity roofing

Native and low-water plant selections
Options include

Minimizing heat island effect – minimize hard surface, landscape shading

Cool roof

Reduced light pollution

Solar orientation

Provide bicycle lockers/showers

Provide preferential parking for carpools/vanpools

3

Las Vegas Region, Nevada

Residential – Water efficient landscaping – turf reduction, mulching

Southern Nevada Homebuilders Association
(SNHBA)
2006
Residential
Voluntary
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

4

Albuquerque, New Mexico
Green Path Program
2008
Voluntary
Residential & Commercial
City and Third Party

5

5

City of Boulder, Colorado

Standard

Residential and Commercial – Based on LEED, below is summarized from LEED-NC, details vary according to certification
program
Prerequisites

Construction pollution prevention
Options include:

Water efficient landscaping

Protect or restore habitat

Maximize open space

Stormwater design

Minimize heat island effect

Reduce light pollution

Green Points
1998 (updated in 2008)
Residential
Mandatory
City and Third Party

Residential
Point Options

Organic soil amendments

Use water efficient, native, and regionally appropriate landscaping

Shade hardscapes

Minimize impervious surfaces

High-efficiency automatic irrigation

Boulder County, Colorado

Does not address site use or landscaping

BuildSmart Program
2008
Residential
Mandatory
County and Third Party
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

5

Northern Nevada Region
Nevada Sierra Green
Draft, July 2008
Residential
Voluntary
Third Party

5

Santa Fe, New Mexico
Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory
City and Third Party

Eagle County, Colorado

Residential
Point Options

Conserve onsite natural resources

Optimize solar access

Minimize slope disturbance

Protect site during development and construction

Minimize impervious surfaces

Use water efficient, native, and regionally appropriate landscaping

Improve wildlife habitat
Residential
Point Options

Conserve onsite natural resources

Optimize solar access

Minimize slope disturbance

Protect site during development and construction

Minimize impervious surfaces

Use water efficient, native, and regionally appropriate landscaping

Improve wildlife habitat
Residential
Point Options






Minimize area of impact
Reuse fill
Reduce irrigated turf, use drip where appropriate
Water efficient landscaping
Deciduous tree shading

6

ECObuild
2006 (updated in 2008)
Residential & Commercial
Mandatory
County, Self, and Third Party

Standard

Commercial – Construction activity pollution prevention plan required
Point Options

Maximize open space

Stormwater design

Native landscaping

Water efficient landscaping

Deciduous tree shading
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

7

Summit County, Colorado
Summit County Sustainable Building Ordinance
2008
Residential
Mandatory
County

Standard

Residential
Point Options

Maximize open space

Simplify building footprint

Reuse topsoil
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4.6 Water Conservation
This section addresses the water conservation elements of beyond code programs. It includes a discussion
of the benefits, examples from LEED based programs, Santa Fe, and Scottsdale, a recommendation, and a
table outlining the water conservation elements of beyond code programs in the Southwest.
After energy efficiency, water conservation (or efficiency), becomes the highest priority for jurisdictions
in the southwest. Some water conservation measures, especially those that reduce hot water consumption,
lead to energy savings as well. However, the IECC does not address water conservation, and aside from
maximum flow rates for shower and toilets, there are no national water conservation standards. LEED
includes water conservation measures, but may not adequately address the specific needs of the arid and
semi-arid southwest. Therefore, communities must establish their own beyond code water conservation
standards.
The focus in most beyond code programs includes:






Reducing water use by installing efficient plumbing, appliances, and fixtures
Water efficient, native, and regionally appropriate landscaping
High efficiency automatic irrigation
Channeled and/or harvested rainwater
Advanced wastewater technology.

Water efficiency measures in commercial buildings offer tremendous potential. According to the
USGBC, a typical 100,000 ft2 office building can reduce indoor water use by 30% by using low flow
fixtures coupled with sensors and automatic controls. Those measures result in a minimum savings of 1
million gallons of water per year. (This calculation is based on 650 building occupants each using an
average of 20 gallons per day.)26
Examples – LEED Based programs and Scottsdale’s Green Building Program
LEED-based programs address water conservation and provide optional points for water efficient
landscaping, wastewater technology, and building water use reduction.
Many policy makers in arid and semi-arid climates feel that LEED certification does not adequately
address their concerns. For example, in LEED NC 2.2, there are no water efficiency pre-requisites,
although points can be earned for reducing landscaping irrigation demands by 50 – 100%, reducing
indoor water use by 20 – 30%, and implementing innovative wastewater technology.
Scottsdale, Arizona offers another good example of both residential and commercial water conservation
standards, utilizing a combination of required and optional measures. Residential buildings are required to
have insulated hot water lines, installation of hot water demand controlled recirculation pump, high
efficiency toilets, and native and low-water landscaping. Residential point options included high
efficiency irrigation, channeled and/or harvested rainwater, and installation of efficient plumbing,
appliances and fixtures. Mandatory commercial measures include 100% drought-tolerant landscaping and

26

LEED New Construction and Major Renovation Version 2.2 Reference Guide, Second Edition September 2006,
USGBC.
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high efficiency irrigation. Commercial options include rainwater channeling and/or harvesting, and water
use reduction through installation of efficient plumbing, appliances and fixtures.

Recommendations
Water efficiency is a highly important issue for the arid Southwest region. States and localities should
consider including interior and exterior water conservation measures in their beyond code programs.
SWEEP recommends establishing the minimum requirements for water conservation:
Interior water use: 30% reduction in building water consumption
Exterior water use: 50% reduction in water consumption for landscaping
Jurisdictions choosing to adopt a LEED based program should specify a minimum number of credit
points in the Water Efficiency category to achieve the water efficiency targets specified above.
Table 12, Water Conservation in Beyond Code Programs, summarizes how jurisdictions have
incorporated water conservation in their beyond code programs, and specific requirements that are
incorporated as mandatory or optional elements of their code or green building program.

Chapter 4. Designing Beyond Code Programs

73

Climate Zone

Table 12 – Water Conservation in Beyond Code Programs
Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Buckeye, Arizona

2

2

Buckeye’s Green Building Program does not address water conservation.

Green Building Program
2008
Residential
Voluntary
City, Self
Chandler, Arizona

Commercial and Municipal – Based on LEED, below is summarized from LEED NC, details vary according to
certification program:

Green Building Program
2008
Commercial & Municipal
Voluntary & Mandatory
Third party

Options include

Water efficient landscaping

Wastewater technology

Building water use reduction

Pima County, Arizona

2

Standard

Residential Green Program
2008
Residential
Voluntary
County & Third Party

Residential
Mandatory: Reduce impervious surfaces
Point Options

Rainwater Harvesting

Greywater Reuse

Building water use reduction – plumbing, appliances, and fixtures

Maximize pervious surfaces

Install vegetative roof system

Water efficient landscaping and

High efficiency irrigation system
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Scottsdale, Arizona
Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary
City, Self, and Third Party

2

Standard

Residential
Mandatory measures:

Insulate hot water lines and install hot water demand controlled recirculation pump

High efficiency toilets

Native and low-water plant selections
Point Options:

High efficiency irrigation

Rainwater channeling and/or harvesting

Building water use reduction – plumbing, appliances, and fixtures
Commercial
Mandatory measures:

100% Drought tolerant landscaping

High efficiency irrigation
Point Options:

Rainwater channeling and/or harvesting

Building water use reduction – plumbing, appliances, and fixtures

Las Vegas Region, Nevada

3

4

Southern Nevada Homebuilders Association
(SNHBA)
2006
Residential
Voluntary
Third party

Residential

Water efficient landscaping – turf reduction, mulching

High efficiency irrigation

Building water use reduction – plumbing, appliances, and fixtures

Albuquerque, New Mexico

Residential and Commercial – Based on LEED, below is summarized from LEED NC, details vary according to
certification program

Green Path Program
2008
Voluntary
Residential & Commercial
City and Third Party

Options include

Water efficient landscaping

Wastewater technology

Building water use reduction
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
City of Boulder, Colorado

5

Green Points
1998 (updated in 2008)
Residential
Mandatory
City and Third Party
Boulder County, Colorado

5

Nevada Sierra Green
Draft, July 2008
Residential
Voluntary
Third Party
Santa Fe, New Mexico

5

Residential
Point Options

Use water efficient, native, and regionally appropriate landscaping

High-efficiency automatic irrigation

High-efficiency fixtures

Residential
Mandatory low flow appliances and fixtures

BuildSmart Program
2008
Residential
Mandatory
County and Third Party
Northern Nevada Region

5

Standard

Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory
City and Third Party

Residential
Point Options

Use water efficient, native, and regionally appropriate landscaping

Improve wildlife habitat

Residential
Point Options

Offset new water use in the city

Building water use reduction – plumbing, appliances, and fixtures

Use water efficient, native, and regionally appropriate landscaping

High-efficiency automatic irrigation

Rainwater channeling and/or harvesting

Wastewater technology
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Eagle County, Colorado

6

ECObuild
2006 (updated in 2008)
Residential & Commercial
Mandatory
County, Self, and Third Party

City of Aspen / Pitkin County, Colorado

7

Residential
Point Options

Reduce irrigated turf, use drip where appropriate

Water efficient landscaping

Building water use reduction – appliances, and fixtures
Commercial
Point Options

Water efficient landscaping

Rainwater channeling

Building water use reduction
Residential
Building water use reduction – appliances, and fixtures

Efficient Building Code
Adopted 2002 (update in progress)
Residential (Commercial proposed)
Mandatory
City/County and Third Party
Summit County, Colorado

7

Standard

Summit County Sustainable Building Ordinance
2008
Residential
Mandatory
County

Residential
Point Options

Water efficient landscaping

Greywater

Rainwater channeling
 Building water use reduction
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4.7 Material and Resource Conservation
The conservation of materials and resources was included, to some degree, in each of the beyond code
programs highlighted in this guide. Each program follows the basic principles of “reduce, reuse and
recycle,” with an emphasis on using local materials and materials with recycled content. Material and
resource conservation programs consider each of the following phases of the building lifecycle:
Source, content and certifications of supplies and materials used in construction
Construction of the building, including waste management and reuse of existing materials
Occupancy and operations of the building (e.g., on-site recycling available for homeowners or
tenants)
Deconstruction and demolition, including renovation and reuse of the building
In addition to energy and environmental benefits, material and resource conservation has economic
benefits to builders and building occupants, by reducing construction and demolition costs in new
buildings or renovations (for both purchase of materials and disposal of construction waste), and waste
disposal costs from building operations. For example, Boulder Community Hospital incorporated a waste
minimization and recycling plan when it built a new hospital building, and was able to diver 64% of its
construction waste. The hospital also has a strong recycling plan, which is achieving significant cost
savings through waste minimization and recycling programs.27
This section describes the materials and resource conservation elements of beyond code programs.
Table summarizes the material and resource conservation elements of beyond code programs in the
Southwest.

“By 2030, Zero Waste could
achieve the same greenhouse gas
reduction as taking 21% of our
nation’s coal-fired power plants
off the grid.”
- EcoCycle, Stop Trashing the Climate

27

SWEEP case study, Boulder Community Hospital. September 2004.
http://www.swenergy.org/casestudies/colorado/Boulder_Foothills_Hospital.pdf
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Examples – LEED Based Programs and Boulder County BuildSmart
The LEED-based programs address materials and resource conservation through the following measures:







Building reuse
Construction waste management
Materials used with recycled content
Materials that are regional
Materials that are rapidly renewable
Certified sustainably harvested wood.

The Boulder County BuildSmart program requires a deconstruction and recycling plan, prepared and
signed by a deconstruction professional. The plan is submitted with the building permit application. It
includes salvaging of reusable materials, recycling onsite construction waste, and placing recycling
containers in the completed building.
Recommendation
Establish a program that encourages reducing waste and rewards the use of reused and recycled materials.
Use a national recycled product certification program to simplify verification. Collaborate with local
waste haulers, recyclers, Habitat for Humanity and others for potential recycling and donation options. At
a minimum, adopt the measures included in Boulder County’s BuildSmart program.
Table 13 on the following pages illustrates how jurisdictions incorporate material and resource
conservation into their programs.
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Climate Zone

Table 13 – Materials and Resources in Beyond Code Programs
Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

2

Buckeye, Arizona
Green Building Program
2008
Residential
Voluntary
City, Self

2

Chandler, Arizona
Green Building Program
2008
Commercial & Municipal
Voluntary & Mandatory
Third party

2

Pima County, Arizona
Residential Green Program
2008
Residential
Voluntary
County & Third Party

Standard

Residential
Options include:

Use Forestry Stewardship Council (FSC) Wood

Use wood certified by the Sustainable Forest Initiative (SFI)

Use materials with recycled content

Avoid material use – e.g. exposed concrete flooring, etc

Construction waste management

Donate excess materials

Establish indoor recycling station
Based on LEED, below is summarized from LEED-NC, details vary according to certification program,
Options include:

Building reuse

Construction waste management

Use materials with recycled content

Use regional materials

Use rapidly renewable materials

Use certified wood
Residential
Options include:

Advanced framing techniques, SIPS and ICFs

Products certified as Environmentally Preferable Products (EPP) or Indoor Advantage Gold, or substitute

Use FSC Wood

Use wood certified by the Sustainable Forest Initiative (SFI)

Use materials with recycled content

Avoid material use – e.g. exposed concrete flooring, etc

Construction waste management

Establish indoor recycling station
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Scottsdale, Arizona

2

Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary
City, Self, and Third Party

Standard

Residential – Mandatory measures include:

Establish indoor recycling station

Options include

Advanced framing techniques, no false elements, SIPS and ICFs

Products certified as Environmentally Preferable Products (EPP) or Indoor Advantage Gold, or substitute

Use Forestry Stewardship Council (FSC) Wood

Use wood certified by the Sustainable Forest Initiative (SFI)

Use materials with recycled content

Avoid material use – e.g. exposed concrete flooring, etc

Construction waste management

Donate excess materials
Commercial – Options include:

Building reuse

Construction waste management

Use materials with recycled content

Use regional materials

Use rapidly renewable materials

Use certified wood

3

Las Vegas Region, Nevada
Southern Nevada Homebuilders Association
(SNHBA)
2006
Residential
Voluntary
Third party

Residential
Provide plans for reducing the amount of materials consumed and waste generated at the construction site, including
framing plans and an onsite cut list for all framing and sheathing materials.
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

4

Albuquerque, New Mexico
Green Path Program
2008
Voluntary
Residential & Commercial
City and Third Party

5

City of Boulder, Colorado
Green Points
1998 (updated in 2008)
Residential
Mandatory
City and Third Party

5

Boulder County, Colorado

Residential and Commercial – Based on LEED, below is summarized from LEED-NC, details vary according to
certification program
Options include:

Building reuse

Construction waste management

Use materials with recycled content

Use regional materials

Use rapidly renewable materials

Use certified wood
Residential – Options include:

Advanced framing techniques, SIPS and ICFs

Products certified as Environmentally Preferable Products (EPP) or Indoor Advantage Gold, or substitute

Use Forestry Stewardship Council (FSC) Wood

Use wood certified by the Sustainable Forest Initiative (SFI)

Use materials with recycled content

Construction waste management
Residential
Deconstruction and recycling plans

BuildSmart Program
2008
Residential
Mandatory
County and Third Party
Northern Nevada Region

5

Standard

Nevada Sierra Green
Draft, July 2008
Residential
Voluntary
Third Party

Residential – Options include:

Reuse existing buildings or dissemble for recycling

Use recycled materials
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

5

Santa Fe, New Mexico
Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory
City and Third Party
Eagle County, Colorado

Residential – Options include:

Reuse existing buildings or dissemble for recycling

Use recycled materials

Recycle construction waste

Advanced framing techniques, SIPS and ICFs

Use certified wood products

Use regional materials
Residential – Options include:

Use pine beetle salvage wood

Donate excess materials

Recycle construction waste

Use materials with recycled content

Use certified wood products

Advanced framing techniques, optimal value engineering, SIPS and ICFs

6

ECObuild
2008
Residential & Commercial
Mandatory
County, Self, and Third Party

Standard

Commercial – Options include:

Use pine beetle salvage wood

Donate excess materials

Recycle construction waste

Use materials with recycled content

Use certified wood products

Advanced framing techniques, optimal value engineering, SIPS and ICFs

7

City of Aspen / Pitkin County, Colorado
Efficient Building Code
Adopted 2002 (update in progress)
Residential (Commercial proposed)
Mandatory
City/County and Third Party

Residential – Options include:

Incorporate OVE Framing

Use engineered wood for structural elements

Efficient materials – fiber cement, recycled, reclaimed, or certified

Use pine beetle salvage wood

Use SIPS

Use regional materials
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)

7

Summit County, Colorado

Standard

Residential
Use renewable or engineered lumber

Summit County Sustainable Building Ordinance
2008
Residential
Mandatory
County
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4.8 Indoor Environmental Quality
This section addresses the indoor environmental quality element of beyond code programs. It includes a
discussion of the benefits, a discussion of Santa Fe’s draft indoor air quality elements, a recommendation,
and a table outlining the indoor environmental quality elements of beyond code programs in the
Southwest.
As awareness of indoor air quality and its impact on our health increases, homes become healthier. The
Beyond code programs seek to minimize toxins and dust in the homes by reducing their use and ensuring
proper ventilation.
Example – The City of Santa Fe’s Residential Green Building Code
The City of Santa Fe’s draft plan has a triple focus. The first section helps to minimize the potential for
pollutants in the home; the second part focuses on managing the potential pollutants; and the third is
moisture management. (Moisture can lead to indoor environmental hazards such as mold.)
Minimizing Potential Pollutants
Exposure to potential pollutants is managed through measures such as:
 Sealed combustion appliances or locate in isolated, sealed rooms with outdoor combustion air
 Install no central HVAC
 Build attached garage, or exhaust garage to outside
 Use low or non toxic products
 Install carbon monoxide detector
 Eliminate or seal particle board.
Managing Potential Pollutants Generated in the Home
The second part of Santa Fe’s program focuses on managing potential pollutants likely to be generated in
the home. Measures include:
 Specified mechanical ventilation rates
 Installation of high MERV HVAC filters
 Installation of HEPA filters
 Installation of radon mitigation.
Moisture Management (vapor, rainwater, plumbing)
 Control bathroom fans with timers, occupancy sensors, etc.
 Install a vapor retarder under slab or on crawlspace floor and wall.
 Insulate cold water pipes in unconditioned spaces to prevent condensation.
Similar measures in each of these three categories can be applied in commercial buildings as well.
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Example – ENERGY STAR Indoor Air Package28
The ENERGY STAR Indoor Air Package is a national, third party verified program that is designed to
contribute to improved air quality in new homes. It includes measures for moisture control, radon
control, pest barriers, HVAC systems, combustion systems and garage isolation, building materials, and
home commissioning. The measures in this package can be applied independently of ENERGY STAR;
certification can only be applied to certified ENERGY STAR homes.
Example – ASHRAE Standard 62.129
ASHRAE 62.1 provides ventilation rates for commercial buildings based on occupancy and use of the
building. The purpose this standard is to “specify minimum ventilation rates and indoor air quality that
will be acceptable to human occupants and are intended to minimize the potential for adverse health
effects.”
Recommendation
Establish a program that promotes healthy indoor air quality. For customized programs, require the
ENERGY STAR Indoor Air Package and ASHRAE 62.1.
Table 14 on the following pages illustrates how communities include indoor environmental quality in
their programs.

28

Indoor Air Package. Retrieved October 18, 2008, from ENERGY STAR Web site:
http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_iap.
29

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc (2007). ASHRAE Standard
62.1-2007 Ventilation for Acceptable Indoor Air Quality, Atlanta: American Society of Heating, Refrigerating and
Air-Conditioning Engineers, Inc.
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Climate Zone

Table 14 – Indoor Environmental Quality in Beyond Code Programs
Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Buckeye, Arizona

2

Green Building Program
2008
Residential
Voluntary
City, Self
Chandler, Arizona

2

Green Building Program
2008
Commercial & Municipal
Voluntary & Mandatory
Third party

Pima County, Arizona

2

Residential Green Program
2008
Residential
Voluntary
County & Third Party

Standard

Residential – Point Options:

Install sealed combustion appliances

Install central vacuum with outside exhaust

Exhaust attached garages

Install radon mitigation

Commercial and Municipal – Based on LEED, below is summarized from LEED-NC, details vary according to
certification program
Options include:

Minimum IAQ performance

Environmental Tobacco Smoke Control

Outdoor air delivery monitoring

Increased ventilation

Construction IAQ management plan

Use Low-VOC products

Indoor chemical and source pollution control

Controllability of lighting, thermal comfort

Thermal comfort design and verification

Daylighting and views
Residential – Point Options:

Follow Energy Star’s Indoor Air Quality Package Requirements

Provide mechanical ventilation

Install high MERV HVAC filter

Install radon mitigation

Install exhaust fan on attached garages

Install only combustion sealed appliances

Install central vacuum with outside exhaust

Sealed mechanical rooms
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Scottsdale, Arizona
Green Building Program
1998 (update in progress)
Residential, Commercial & Municipal
Voluntary
City, Self, and Third Party

2

Standard

Residential
Mandatory:

Install carbon monoxide detectors

Install high MERV HVAC filter

Sealed mechanical room
Point Options:

Use low-VOC products

Indoor chemical and source pollution control

Install radon mitigation

Use formaldehyde free and/or low toxin insulation

Install central vacuum with outside exhaust

Detach garage or provide exhaust fan
Commercial
Mandatory:

Install carbon dioxide monitoring system that controls ventilation

Develop and implement pre and post construction IAQ plan
Point Options:

Outdoor air delivery monitoring

Increased ventilation

Construction IAQ management plan

Use low-VOC products

Indoor chemical and source pollution control

Install radon mitigation

Las Vegas Region, Nevada

3

Use low-VOC products

Southern Nevada Homebuilders Association
(SNHBA)
2006
Residential
Voluntary
Third party
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Albuquerque, New Mexico

4

Green Path Program
2008
Voluntary
Residential & Commercial
City and Third Party

City of Boulder, Colorado
5

Green Points
1998 (updated in 2008)
Residential
Mandatory
City and Third Party
Northern Nevada Region

5

Nevada Sierra Green
Draft, July 2008
Residential
Voluntary
Third Party

Standard

Residential and Commercial – Based on LEED, below is summarized from LEED NC, details vary according to
certification program
Options include:

Minimum IAQ performance

Environmental Tobacco Smoke Control

Outdoor air delivery monitoring

Increased ventilation

Construction IAQ management plan

Use low-VOC products

Indoor chemical and source pollution control

Controllability of lighting, thermal comfort

Thermal comfort design and verification

Daylighting and views
Residential – Point Options:

Follow Energy Star’s Indoor Air Quality Package Requirements

Provide mechanical ventilation

Install high MERV HVAC filter

Install radon mitigation

Install exhaust fan on attached garages

Residential – Options include:

Install a vapor retarder wall system

Install high MERV HVAC filters

Sealed mechanical room

Install low or non toxic products

Install carbon monoxide detector

Eliminate or seal particle board

No attached garage, or exhaust garage to outside

Chapter 4. Designing Beyond Code Programs

89

Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
Santa Fe, New Mexico

5

Santa Fe Residential Green Building Code
Draft, November 2008
Residential
Mandatory
City and Third Party

Eagle County, Colorado
ECObuild
2008
Residential & Commercial
Mandatory
County, Self, and Third Party

Standard

Residential – Options to Select:

Install a vapor retarder wall system

Install high MERV HVAC filters

Sealed mechanical room

Install low or non toxic products

Install carbon monoxide detector

Eliminate or seal particle board

No attached garage, or exhaust garage to outside

Install radon mitigation
Residential
Mandatory:

Use formaldehyde free and/or low toxin insulation

Use low-VOC products
Point Options:

Install a vapor retarder wall system

Install high MERV HVAC filters

Install low or non toxic floor coverings

Install carbon monoxide detector

Eliminate or seal particle board

No attached garage, or exhaust garage to outside

Install radon mitigation

6
Commercial
Mandatory:

Use formaldehyde-free or low toxic insulation

All interior paint, stain, finishes low-VOC (as recognized by EPA and/or Green Guard)

Radon mitigation system
Point Options:

Install a vapor retarder wall system

Install high MERV HVAC filters

Install low or non toxic floor coverings

Construction IAQ plan

Indoor chemical and pollution control

Mechanical ventilation 20% above ASHRAE Standard 62.1-2004
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Climate Zone

Jurisdiction
Program Name
Year adopted
Residential, Commercial or Municipal
Voluntary or Mandatory
Verification (City/County, Self, Third Party)
City of Aspen / Pitkin County, Colorado

7

Efficient Building Code
Adopted 2002 (update in progress)
Residential (Commercial proposed)
Mandatory
City/County and Third Party

Standard

Residential – Point Options:

Use low-VOC products

No attached garage, or exhaust garage to outside

Sealed mechanical room

Install high MERV HVAC filters

Provide mechanically vented fresh air

Use formaldehyde free insulation

Install radon mitigation

Install carbon monoxide detector
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4.9 Operation, Maintenance and Owner Education
While Operations and Maintenance manuals have been standard in the commercial building sector for
years, the benefits of residential applications are now being realized. Most jurisdictions with beyond code
programs require an owner’s manual for homes. A manual can consist of a simple binder containing the
operating instructions for all major systems installed in the house. It includes information on when to
have heating and cooling systems serviced to ensure the system is running at its highest efficiency.
Additional features required in other jurisdictions include piping diagrams for any in-slab plumbing,
photos of the insulation installation, filter specifications and schedules, resources, and more.
Example – The City of Scottsdale, AZ has developed a Green Home Buyers Brochure that identifeies
energy efficiency and green building features to look for in new homes. Other jurisdictions, such as the
City of Boulder and Summit County, CO, require builders to provide an owner’s manual to homeowners
that describes how to operate and maintain the home efficiently and safely. Builders can also receive
LEED points for providing an owner’s manual to homeowners or commercial building tenants.
Recommendation
Include a requirement for an owner’s manual in both residential and commercial programs. The builder
provides this to the owners when they take possession. This should be a mandatory element, not an
optional point. The manual should contain all the information from the compliance documents including:








Certificate of compliance with beyond code requirements
Beyond code program checklist
HERS Rating certificate
Insulation installation certificate
Piping diagrams for in-slab plumbing
Instructions for major systems in the house
Filter specifications and schedules.
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Chapter 5 – Energy Savings and Cost Effectiveness
Highly efficient new homes can be built to achieve net savings in utility and mortgage costs. Similarly,
commercial property owners can reduce the energy costs of new buildings. Studies have shown that
highly efficient buildings have lower operating costs, increased occupancy rates, and higher lease rates
than conventional buildings.30
To illustrate the magnitude of potential energy savings and cost effectiveness for both residential and
commercial properties, we include case studies of individual buildings, analysis of data for residential and
commercial energy savings, and forecasts of statewide and regional savings that can be realized by
building 30 – 50% above the current typical baseline 2006 IECC or ASHRAE 90.1-2004.
This chapter analyzes the energy savings and cost effectiveness of building highly efficient new homes
and commercial buildings. In doing so, it includes the following:






Projection of additional costs and estimated savings for homeowners
Two examples of highly efficient homes
Projection of energy savings for new commercial buildings
Two examples of highly efficient commercial projects
Estimates of cumulative economic benefits in each state, 2009 – 2020.

5.1 Residential Construction
The benefits of energy efficient residential construction can be measured in many ways, including
comfort of the residents, individual utility savings, state wide and regional savings, and decreased need
for expanded energy infrastructure. In this section, we estimate additional costs and potential savings for
homeowners, projected statewide savings across the region, and highlight two examples of high
efficiency homes.
Homeowner Additional Costs and Estimated Savings
Previous research conducted by SWEEP and the National Renewable Energy Laboratory (NREL) has
evaluated Beyond Code homes at three levels of efficiency above the 2006 IECC:




ENERGY STAR: 20 – 30% more efficient,
Best Practice: 30 – 40% more efficient, and
Near-Zero Energy Homes: 40 – 60% more efficient. 31, 32

30

Burr, A (2008, March 26). CoStar Study Finds Energy Star, LEED Bldgs. Outperform Peers. Retrieved October
20, 2008, from CoStar Group Web site:
http://www.costar.com/News/Article.aspx?id=D968F1E0DCF73712B03A099E0E99C679
31

SWEEP. (2007). High Performance Homes in the Southwest: Savings Potential, Cost Effectiveness and Policy
Options. Boulder, Colorado: Steve Dunn.
32

Anderson, R. (2008). Example Performance Targets and Efficiency packages for Greensburg, Kansas
(presentation). NREL Report No. PR-550-43944.
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Each level of efficiency has been successfully constructed by production homebuilders across the country,
including the Southwest states. Nationwide, over 40,000 homes have been built under the U.S. DOE’s
Building America program that are at least 30-90% more efficient than industry-standard construction.
Building America is an industry-driven research program, sponsored by the U.S. Department of Energy,
designed to accelerate the development and adoption of advanced building energy technologies in new
and existing homes.33
SWEEP estimates that constructing a typical 2,400 ft2 new home that is built to 30% above the IECC will
achieve annual energy cost savings of $700 – $900, depending on climate zone.34 Table 15 shows
average household utility cost savings by state.

Table 15 – Potential Annual Household Utility Cost Savings at 30% above the IECC
State
Arizona
Colorado
Nevada
New Mexico
Utah
Wyoming

Electricity savings
(kWh)
5,550
3,390
3,760
4,492
3,693
3,390

Natural gas savings
(therms)
147
425
330
252
408
425

Annual Energy
Cost Savings
$752
$749
$731
$894
$675
$749

In the Phoenix market, the incremental cost of a 30% improvement in the energy efficiency for an average
2,400 ft2 house is approximately $3,200. The table below shows the net annual savings to the
homeowner.
Table 16 – Potential Annual Cost Savings to Homeowner in Phoenix, Arizona:
30% above the IECC
Estimated incremental first cost, relative to
standard practice

$3,200

Annual amortized cost, 7%, 30-year mortgage

$210

Estimated annual utility bill savings

$760

Net annual savings

$550

33

(2008). Building Technologies Program: Building America. Retrieved June, 12, 2008, from US Department of
Energy, Energy Efficiency and Renewable Energy Web site:
http://www1.eere.energy.gov/buildings/building_america/
34

Analysis was conducted using BEopt building optimization software, analyzing four levels of home performance
with different market penetration scenarios. For more information see SWEEP. (2007). High Performance Homes
in the Southwest: Savings Potential, Cost Effectiveness and Policy Options. Boulder, Colorado: Steve Dunn.
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Additional cost analysis prepared by Architectural Energy Corporation for the City of Boulder, Colorado
showed the installed cost of bringing a 1000 ft2 home to 30% above the 2006 IECC at $3,620, or $3.60
per ft2 while bringing a 5,000 ft2 home to the same level was $8,735, or $1.70 per ft2. Annual electricity
savings in the 1,000 and 5,000 ft2 homes would be 1,309 and 2,669 kWh respectively, and annual gas
savings would be 125 and 467 therms.35 The net annual cost savings would be $164 and $469,
respectively.
Projected Cumulative Statewide Savings36
Taking into account average utility costs for each state and projected housing starts, the table below
shows projected utility savings for each state if all new single-family homes are built to 30% above the
2006 IECC.
Table 17 – Cumulative Regional Energy Savings From Adopting a 30% More Stringent
Building Code: 2009 – 2020
State

Arizona
Colorado
New
Mexico
Nevada
Utah
Wyoming
Region

Number of
homes built
490,000
493,000
234,000
265,000
234,000
14,400
1,730,400

Total electricity
savings by 2020
(GWh/yr)
2,584
1,692
910
1,233
893
50
7,361

Total natural gas
savings by 2020,
(million dekatherms/yr)
6.8
20.1
7.4
6.4
9.2
0.6
51

Examples of Highly Efficient Homes
Two examples of high efficiency homes can be seen in a Habitat for Humanity Home built by the
Yavapai College Residential Building Program in Prescott, Arizona, and a typical home in the McStain
Communities in Denver, Colorado. These examples illustrate that high performance homes can be built
in a range of sizes, costs, and styles to match local demand.
Yavapai College/Habitat for Humanity, Prescott, Arizona
This affordable home has a HERS Index of 57, or 43% above the 2006 IECC. The home was awarded the
2007 Energy Value Housing, Gold Award by the National Association of Home Builders, in partnership

35

Architectural Energy Corporation. Energy Analysis in Support of Revisions to Energy Performance Thresholds for
the Updated Green Points Program August 1, 2007. Boulder, Colorado
www.ci.boulder.co.us/files/PDS/green_points/workshop_2007/gp_energy_analysis_80107.pdf.

36

SWEEP. (2007). High Performance Homes in the Southwest: Savings Potential, Cost Effectiveness and Policy
Options. Boulder, Colorado: Steve Dunn.
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with National Renewable Energy Laboratory and the U.S. Department of Energy’s Building America
Program.37

Energy Efficiency Features:















Foundation: Slab-on-grade with R-5 slab edge insulation
Wall Construction: 2x4 @ 24” o.c.
Wall Insulation: R- 13 blown cellulose with ” XPS rigid foam sheathing
Roof Construction: Trusses
Ceiling Insulation: R-32 spray foam at roofline (unvented attic)
Windows: Low-e, argon-filled; U-0.32 to 0.35; SHGC 0.33 to 0.35
HVAC: 90 AFUE furnace; 14 SEER A/C; balanced whole-house ventilation; sized to Manual
J; programmable thermostat.
Ducts: All in conditioned space; mastic sealed; R-4
Water Heating: 40 ft solar with electric backup
Lighting: 80% fluorescent; 1 tubular skylight
Appliances: ENERGY STAR refrigerator and dishwasher
Blower Door Test: 0.55 ACH50
HERS Index: 57 HERS index
Innovative Features: Unvented attic; solar water heater; sun-tempered design; and ceiling
fans.

McStain Neighborhoods, Denver Metropolitan Area
McStain is one of a growing group of developers building sustainable homes. McStain emphasizes
resource efficiency, energy efficiency and indoor air quality. With many of the same energy efficiency
features as the more affordable home in Prescott, this home has been developed for a different market and
is priced competitively with conventional new homes of similar size in the Denver metropolitan market.

37

(2007). Gold Award Winners, Yavapai College Residential Building Technology Program. 2007 Energy Value
Housing Award Winner Magazine, 12-13.

Chapter 5. Energy Savings and Cost Effectiveness

96

Energy Efficiency Features:










Cellulose wall insulation
Advanced sealing practices
Finger joint lumber
Engineered mechanical systems
Sealed HVAC systems 92.1 AFUE furnace
Tankless water heater
Low voc finishes
Onsite power generation (via optional solar PV on selected models)
31% more efficient than code-built homes (2004 IECC)
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5.2 Commercial Construction
There are many opportunities to achieve cost-effective energy efficiency improvements in commercial
buildings through upgrades to the building envelope, mechanical systems, lighting and appliances.
Specific measures and strategies for increasing energy efficiency in commercial buildings are described in
greater detail in Chapter 6. This section summarizes SWEEP’s analysis of the statewide and regional
energy savings that could be achieved by adopting a 30% more stringent building energy code, and
provides examples of efficient buildings and projects completed throughout the region.
Projected Statewide Savings
Cumulative energy savings in the Southwest region from adopting a 30% more stringent building energy
code for new commercial buildings: 2009 – 2020, are shown in Table 18. The analysis is based upon
prior research by SWEEP on the energy demand of commercial buildings, and potential savings from
adopting more stringent code requirements.
Table 18 – Cumulative Energy Savings 2009 – 2020, New Commercial Buildings
State

Arizona
Colorado
New Mexico
Nevada
Utah
Wyoming
Region

New commercial
area in 2020
(million ft2)
662
542
73
378
202
12
1,869

Total electricity
savings in 2020
(GWh/yr)
3,021
2,146
359
1,961
775
50
8,311

Total natural gas
savings in 2020
(million dekatherms/yr)
2.5
25.3
7.7
1.5
11.2
0.7
49

The potential combined residential and commercial electricity savings reaches 15,700 GWh in 2020. This
is equivalent to the electricity supplied by about 2,750 megawatts of electricity, meaning that the region
could avoid building five medium-sized (550 MW) new power plants.
Data from the USGBC presented in Table 19 illustrates the magnitude of growth in beyond code
commercial construction. There are nearly 150 LEED certified buildings in the Southwest, and another
935 projects that are registered with the USGBC for LEED certification.
This data does not include beyond code buildings built to individual or customized specifications.
Additional projects have been built under high-performance or green-built specifications that are not
covered by LEED.
The following section will include three examples of high performance commercial construction and
forecasts for potential savings.
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Table 19 – LEED Registered and Certified Projects as of September 200838
State
Arizona
Colorado
New
Mexico
Nevada
Utah
Wyoming
Region

New Construction
Core and Shell
Commercial Interior
Existing Building
Registered Certified Registered Certified Registered Certified Registered Certified
156
35
40
1
35
5
8
3
194
31
60
7
52
13
32
13
108
8
13
2
3
2
3
-64
66
17
605

10
13
3
100

18
15
-146

---10

8
16
2
116

-2
-22

21
4
-68

Examples of Highly Efficient Commercial Buildings
High performance, energy-efficient building techniques are being employed in a wide variety of
commercial buildings. While there may be a general perception that high performance buildings are
significantly more expensive, the evidence indicates that they are highly cost-effective. According to Kats
in The Costs and Financial Benefits of Green Buildings:
Sustainable buildings generally incur a “green premium” above the costs of standard
construction. They also provide an array of financial and environmental benefits that
conventional buildings do not. These benefits, such as energy savings, should be looked at
through a life cycle cost methodology, not just evaluated in terms of upfront costs. From a
life cycle savings standpoint, savings resulting from investment in sustainable design and
construction dramatically exceed any additional upfront costs.39
The bulk of the data on increased cost of Beyond Code commercial buildings has been gathered from
LEED. The latest research shows no significant cost difference between LEED and non-LEED
commercial buildings, and that energy efficient design can actually cut construction costs due to reduced
heating and cooling loads.40 Other studies of LEED buildings show an additional first cost of about $2 per
square foot, along with additional “soft costs” such as expenses for LEED documentation, energy
modeling, and commissioning of the building.41. These costs, however, are typically paid back through
reduced energy costs, higher lease rates and occupancy levels, lower tenant turnover, etc. In this section,

38

LEED project directory. Retrieved September 10, 2008, from USGBC Web site:
http://www.usgbc.org/LEED/Project/CertifiedProjectList.aspx
39

Kats, G. (2003). The Costs and Financial Benefits of Green Buildings: A Report to California’s Sustainable
Building Task Force. Capital E.
40

Langdon, D. (2007). The Cost of Green Revisited.

41

Facilitiesnet. Measuring the cost to become LEED certified. November 2008. Accessed December 22, 2008.
www.facilitiesnet.com/bom/article.asp?id=10057.
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we look at two LEED buildings (an office building and a school), and one office building built to NBI’s
Core Performance Guide.
Jefferson Green at the Journal Center
This 85,000 ft2 office building in Albuquerque, New Mexico is certified LEED Gold in both Core and
Shell and Commercial Interior. It was designed to use 45% less energy and 30% less water than typical
local office buildings. Over 80% of the shell construction waste materials were reused or recycled.42

Jefferson Green, Albuquerque, New Mexico
The energy efficiency improvements added 5% to the construction cost. However, the building saves
approximately $50,000 per year, which equates to a payback period of 7 – 8 years. The building uses
indirect-direct evaporative cooling, a technology particularly suited to the hot southwestern climate,.
Furthermore, natural daylighting, high efficiency windows, exterior shading were all used to keep heating
and cooling loads to a minimum.43
Fossil Ridge High School
This 1,800 student capacity building was certified LEED Silver. At just under 300,000 ft2, the building
was designed for comfort, productivity, and learning. Project features include:







High-performance building envelope
Extensive daylighting and dimming controls
Ice storage tanks
Natural ventilation
On-site renewable energy
Shared community infrastructure.

42

(2007). Jefferson Green at The Journal Center. Retrieved September 9, 2008, from Dekker/Perich/Sabitini Web
site: http://www.dpsabq.com/jefferson-green-journal-center-0
43

Rice, Peter Albuquerque building is the cutting edge of energy-efficient design. (2007, June 16). Albuquerque
Tribune
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Natural lighting, energy efficiency, on site power generation and water conservation are hallmarks of the
building. In the school’s three years of operation, cumulative energy savings was $271,791 and water
savings totaled $27,852. The integrated design process involved a wide range of stakeholders, including
students and building maintenance staff. At approximately $126 per ft2 the building was constructed
within a typical school construction budget.
The photos below illustrate the extensive use of daylighting, and the placement of photovoltaics for both
onsite power generation and shade.44

Fossil Ridge High School, © David Patterson
Fidelity Bank Office and Branch
Another beyond code program for commercial buildings is New Buildings Institute’s Core Performance
Guide. It focuses on energy efficiency, unlike the comprehensive LEED programs or customized
program of Scottsdale. Although not yet widely used in the Southwest, the program is applicable to all
climate zones.
The Fidelity Bank Office and Branch in Leominster, Massachusetts is a 47,000 ft2 building which
performs 31% above the 2006 IECC. The incremental costs of energy efficiency upgrades were
$100,822, with projected annual energy savings of $27,600 and payback calculated at 3.7 years (not
taking into account incentives). See Chapter 6 for more information on NBI Core Performance
Guidelines.

5.3 Cumulative Net Economic Benefits
Table 20 illustrates the 2009 – 2020 cumulative financial benefits associated with adopting a 30% more
stringent building code for new residential and commercial buildings in each state.45 The cumulative net
44

Rocky Mountain Institute. (2008). Poudre School District Fossil Ridge High School. Boulder, Colorado:

45

Twenty-three optional energy efficiency strategies, including educational, financing, incentive, and regulatory
measures were evaluated under various market penetration scenarios. For more information, see SWEEP. (2007).
Utah Energy Efficiency Strategy: Policy Options. Boulder, Colorado: Howard Geller.
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economic benefit to the southwest region by 2020, after paying for the efficiency measures, is more than
$13.5 billion. These benefits continue to accrue year after year, as the efficiency measures installed in
homes and commercial buildings continue to deliver energy savings over the lifetime of the building.
Table 20 – Cumulative Net Economic Benefits, 30% above 2006 IECC, 2009-2020
State

Arizona
Colorado
New Mexico
Nevada
Utah
Wyoming
Region

Lifetime value of
energy savings
(millions, 2008 $)

Total invested in
efficiency measures
(millions 2008 $)

$7,116
$6,651
$2,266
$5,404
$2,605
$172
$24,213

$3,241
$2,878
$980
$2,338
$1,127
$74
$10,638

Net economic benefits
(millions 2008 $)

$3,875
$3,774
$1,285
$3,066
$1,478
$97
$13,575

5.4 Summary
Increased energy efficiency in residential and commercial construction will lead toward increased comfort
for the occupants; a reduction in both kWh and Therm use, resulting in individual, statewide and regional
savings; and a decreased need for expanded energy infrastructure. Even with an incremental first cost for
residential construction of between $1.70 to $3.60 per ft2 in Phoenix, Arizona, the estimated net annual
savings is $552, resulting in less than a six-year simple payback. Extrapolating this savings on a
statewide basis would result in a 2,584 GWh/yr electric savings and a 6.8 million dekatherm/year savings
by 2020.
Similarly, commercial property owners can reduce the energy costs of new buildings for a low
incremental cost per square foot increase in the cost to construct the buildings. The savings estimates
vary per project but can offer a reasonable payback period, as evidenced by the examples highlighted in
this chapter. The potential statewide energy savings for commercial buildings built to 30% above code
would result in a savings in electricity of 3,021 GWh/yr and 2.5 dekatherms/yr in Arizona, for example.
Combined with the savings for residential buildings, the total net economic benefit for the state of
Arizona would be $477 million dollars, demonstrating that building to 30% above the current code is cost
effective in the region.
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Chapter 6 – Model Codes and Standards
Chapters 2 and 4 illustrated how energy elements of beyond code programs can be based on national
standards to achieve high efficiency buildings. Chapter 6 provides an overview of the current national
codes, and presents options for achieving levels of efficiency above the residential and commercial codes.
For residential programs, we present options and code increases that should be considered based on
climate zone. Sample code text is included to provide an example of how the 2006 IECC can be modified
to achieve 30% above the IECC. For commercial beyond code programs, we focus on upgrades that can
be made to ASHRAE Standard 90.1-2004 (90.1-2004) to achieve 30% above the Standard. Examples of
existing programs or compliance approaches are provided to achieve 30% above 90.1-2004. Finally, a
sample above code program is provided that will meet the 30% goal.
Most of the national standards for building energy efficiency are based on a percentage level above the
IECC or ASHRAE 90.1 (which is referenced in the IECC). For residential construction, several programs
reference the HERS Index that can typically be adjusted for house size, resulting in a percentage above
the IECC plus air sealing and building performance data. For example, the City of Boulder requires a
HERS rating of 70 (30% above code) for homes up to 2500 ft2, and a HERS rating of 35 (75% above
code) for homes over 5001 ft2.
It should be noted that national standards exist only for building energy efficiency. Currently they do not
protect solar access, require any exterior shading, or specifically call for onsite power generation. Nor do
national standards exist for water efficiency, landscaping, materials and resources, etc. Jurisdictions will
need to adopt additional measures to address these issues, as we have seen in Chapter 4.
Table 21 illustrates the relationship between the national codes and programs, the levels of efficiencies
can be achieved with each of them, and their compliance path. In residential construction, if more than
15% above the IECC is desired, the typical compliance path would be performance based. In commercial
construction, modeling has often been needed to demonstrate more than 15% above ASHRAE 90.1-2004,
particularly for large buildings (> 20,000 ft2) or complex designs. The ASHRAE Advanced Energy
Design Guides (AEDGs) provide a prescriptive path for attaining 25 – 30% above ASHRAE 90.1-2004.
Table 21 – National Standards and Programs and Options for Achieving Above Code
National
Program or
Code

Efficiency

Prescriptive
Verification

Performance
Verification Method

Residential or
Commercial

IECC

Any % above
code can be
specified.

Prescriptive
Form

REM/Design,
REM/Rate, &
REScheck

Both

ENERGY
STAR

15% above 2006
IECC plus
checklist and
performance
tests

n/a

REM/Design &
REM/Rate
Performance
Calculations and
Home Performance
Tests

Typically
Residential

Chapter 6. Model Codes and Standards

103

HERS Index

Any designated
% above 2006
IECC plus
performance
tests

30% above
NBI Core
Performance ASHRAE 90.12004
Guide

AEDGs

30% above
ASHRAE 90.11999

n/a

REM/Rate
Performance
Calculations and
Home Performance
Tests

Residential

Checklist Used
with the Core
Performance and
Enhanced
Performance
Requirements

Appendix G in
ASHRAE 90.1-2004
referenced in Core
Performance as an
alternative to the Core
and Enhanced
Performance Strategy

Commercial

The AEDG’s are intended as Guidance
and are not written in code-enforceable
language

Commercial

6.1 Residential Beyond Code Program Options
There are several prescriptive and performance methods that can be used to design and document that a
residential building is more efficient than the 2006 IECC. Some of the more common programs include
prescriptive approaches that use the U.S. DOE REScheck software, and performance based approaches
supported by energy modeling. There are also energy efficiency features that could be considered for
either a hot or cold climate. The discussion that follows highlights the possible approaches and the types
of features that should be considered based on climate zone. Upcoming changes to the 2009 IECC, which
will significantly increase the energy efficiency of new homes, are summarized in the box below.
Residential Prescriptive Code Options for Beyond Code Programs
Well-designed prescriptive packages for new residential construction (primarily single-family homes) can
achieve 30 – 40% energy savings through a combination of improvements to the building envelope,
mechanical systems (HVAC, hot water), lighting, appliances and other plug loads. The National
Appliance Energy Conservation Act (NAECA) sets minimum heating, cooling and water heating
efficiency requirements that preempt the ability to require more efficient equipment as a mandatory code
requirement. Alternatives are provided below for addressing the preemption issue.
Several efficiency features must be considered when developing a prescriptive beyond code program.
These features are discussed below for the building envelope, heating, cooling and domestic water heating
system and lighting and appliances. Sample code text is also provided that can be readily incorporated as
prescriptive requirements for beyond code programs based on climate zone. Those requirements that are
included in the 2009 version of the IECC are noted in the text and highlighted below.
Building Envelope
Several building envelope upgrades should be considered as part of a package to achieve 30 – 40%
energy savings. A portion of the upgrades are climate zone specific (for example, insulation, glazing Ufactor and solar heat gain coefficient). Other upgrades, such as air sealing the building envelope, will
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provide energy savings regardless of the climate zone. Recommended upgrades are presented below
based on climate zone, along with sample code text.

Substantial Changes in the Residential Provisions of the 2009 IECC
Several substantial changes were made to the 2006 International Energy Conservation Code (IECC)
that will appear in the 2009 version. The U.S. Department of Energy estimates that the changes
will increase the efficiency of new residential construction by an estimated 11 – 13%. The changes
that will provide significant increases in efficiency to the building envelope, lighting and heating,
cooling and duct system are summarized below:
Building Envelope Insulation and Glazing
 Glazing U-factor: The vertical fenestration U-factor was reduced in Climate Zones 2, 3
and 4 to U-0.65, U-0.50 and U-0.35 respectively. This is a reduction from the previous Ufactors of 0.75 in Climate Zone 2, 0.65 in Climate Zone 3 and 0.40 in Climate Zone 4.
 Glazing SHGC: The solar heat gain coefficient (SHGC) was reduced from 0.40 to 0.30 in
Climate Zones 1 – 3.
 Wall Insulation: Wood framed wall insulation was increased to R-20 in Climate Zones 5
and 6
 Basement Wall Insulation: Basement wall insulation is now required in Climate Zone 3,
which can be met by either installing R-5 continuous insulation or R-13 between framing.
In Climate Zone 6, the basement wall insulation R-value increased to R-15 continuous and
R-19 installed between framing.

Building Envelope Air Leakage
 The 2009 IECC will include Air Barrier and Insulation Inspection Criteria that will provide
a checklist of components in the building assembly that must be sealed, along with
guidelines on how the insulation must be installed to ensure that it is in substantial contact
with the air barrier. As an alternative, a blower door test can be conducted to demonstrate
the maximum leakage rate is less than 7 ACH50.

Heating and Cooling Systems
 Duct Leakage: All ducts will be required to be tested for maximum duct leakage, either at
rough-in or at final. As an alternative to testing, all duct work and air handlers must be
installed in conditioned space.
 Heating and Cooling System Efficiency: Equipment efficiency trade-offs will no longer be
allowed under the 2009 IECC. The building envelope must comply with the IECC without
accounting for the benefits of high efficiency heating, cooling or water heating equipment.

Lighting Systems
 Permanently Installed Lighting: The IECC will require that 50% of all permanently
installed lighting fixtures will be high efficacy lamps. This includes fixtures located in the
building interior and exterior and also accessory structures. Lamps that qualify include
compact and linear fluorescent lamps with an efficacy greater than or equal to 40
lumens/watt.
Source: http://www.iccsafe.org/cs/codes/2007-08cycle/results-MN.html
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Building Envelope Upgrades for Climate Zones 2 and 3
Building Envelope Insulation
Increasing insulation levels in wall and roof/ceiling assemblies is an effective strategy for reducing
cooling loads in hot climates. Insulation increases above the code minimum should be considered as part
of a beyond code program. The roof/ceiling assembly contributes 10 – 30% of the total solar heat gain in
a typical residence. Solar gain leads to increased attic temperatures and transfer of heat into the house.
An effective strategy should either reduce the attic temperature by reducing heat transfer through the roof
assembly, or reduce heat transfer through the insulation into the residence through increased insulation.
Increasing the insulation level from an R-30 (the prescriptive minimum for the 2006 IECC) to an R-38 is
typical. Effective strategies for reducing attic temperatures include requiring the installation of either a
“cool roof” system or a radiant barrier underneath the roof sheathing assembly.
Solar gain through the wall system has less of an impact than that through the ceiling assembly, but can
still contribute 5 – 10% of the heat gain into the building. Minimum 2006 IECC requirements for hot
climates are an R-13 but can be increased to an R-16 with current construction practice in the Southwest.
R-16 wall insulation values can be achieved through the use of 2” X 4” wall framing with 1 inch of
expanded polystyrene insulation (R-3.85/in) installed on the face of the studs. This assembly is typical of
a synthetic stucco siding system.
Fenestration SHGC and U-factor
Solar gain through fenestration contributes 20 – 30% of the total heat gain in a home, significantly
increasing the cooling load and resulting in a larger cooling system. Requiring low Solar Heat Gain
Coefficient (SHGC) fenestration in Climate Zones 2 and 3, below the maximum 2006 IECC requirements
of 0.40, should be considered for any beyond code program. The 2009 IECC will require an SHGC of
0.30 for all fenestration products in Climate Zones 2 and 3, an SHGC that is recommended for hot
climates. This SHGC can be met with a wood or vinyl framed low E window.
Fenestration with lower (more efficient) U-factors should be considered for beyond code programs. The
2006 IECC requires a U-factor of 0.75 (Climate Zone 2) and 0.65 (Climate Zone 3). The 2009 IECC will
reduce the requirement in Climate Zone 3 to U-0.50. These values can be further reduced in Zones 2 and
3 to 0.50 and 0.40 respectively, which will eliminate the use of inefficient metal window frames. Using a
vinyl or wood framed low E window to meet the SHGC requirements will also comply with the lower Ufactor requirements.
Prescriptive Residential Energy Code
The prescriptive residential energy code in Tables 22 and 23 is an example of efficiency levels and
additional requirements that are typical for a building 30% more efficient than a building constructed to
the 2006 IECC.
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Table 22 – Insulation and Fenestration Requirements by Component, Climate Zones 2 & 3
Maximum U-factor, SHGC, and Minimum R-value

Climate Fenestration UZone
U-Factor
Factor

Wood
Frame
Glazed
Ceiling Wall
Fenestration RRSHGC
value
value

Mass
Basement
Wall Floor Wall
RRvalue value R-value

Slab
RCrawlspace
value Wall
&
Depth R-value

2

0.50

0.75

0.30

38

16

4/6

13

0

0

0

3

0.40

0.65

0.30

38

16

5/8

19

5/13

0

5/13

Skylight

Table 23 – Insulation and Fenestration Requirements by Component, Climate Zones 2 & 3
Equivalent U-factor

Wood
Frame Mass
Skylight
Basement Crawlspace
Ceiling Wall
Wall
Floor
Wall
Wall
Climate Fenestration
UUUUUZone
U-Factor
Factor Factor Factor Factor Factor U-Factor
U-Factor
2

0.50

0.75

0.027

0.076

0.165

0.063

0.360

0.477

3

0.40

0.65

0.027

0.062

0.141

0.049

0.091

0.136

Building Envelope Upgrades for Climate Zones 4, 5, 6 and 7
Building Envelope Insulation
Increasing both wall and ceiling insulation levels in cold climates over code minimum is cost effective.
The 2006 IECC requires a minimum R-38 ceiling insulation in Climate Zones 4 and 5 and R-49 in Zones
6 and 7. Increasing the ceiling insulation to R-49 in Climate Zones 4 and 5 and R-60 in Zones 6 and 7
will reduce heat loss through the roof assembly during the heating months and reduce heat gain from the
attic during the cooling months. Increasing wall insulation R-values to greater than R-19 is also cost
effective if 2” X 6” framing is already proposed for the project. The 2009 IECC will require R-13
insulation in Climate Zone 4, and R-20 insulation in Climate Zones 5 and 6. Insulation levels up to R-23
in the frame cavity can be achieved based on insulation and installation type. Values that have been
found to be cost effective are R-18 in Climate Zone 4, R-20 in Zones 5 and 6, and R-24 in Zone 7.
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Prescriptive Residential Energy Code
The prescriptive residential energy code in Tables 24 and 25 is an example of levels of efficiency and
additional requirements to those in the 2006 IECC that are typical for a building 30% more efficient than
a building constructed to the 2006 IECC.
Table 24 – Insulation and Fenestration Requirements by Component, Climate Zones 4 – 7
Maximum U-factor, SHGC, and Minimum R-value

Climate
Zone
4

Fenestration
U-Factor
0.35

Skylight
UFactor
0.60

Glazed
Fenestration
SHGC
NR

Ceiling
Rvalue
49

Wood
Frame
Wall
Rvalue
18

5

0.35

0.60

NR

49

20

13/17

30

10/13

6

0.35

0.60

NR

60

20

13/17

30

15/19

7

03.5

0.60

NR

60

24

19/21

38

15/19

Mass
Wall
Rvalue
5/10

Floor
Rvalue
19

Basement
Wall
R-value
10/13

Slab
Rvalue
&
Depth
10,
2 ft
10,
2 ft
10,
4 ft
10,
4 ft

Crawlspace
Wall
R-value
10/13
10/13
10/13
10/13

Table 25 – Insulation and Fenestration Requirements by Component, Climate Zones 4 – 7
Equivalent U-factor

Climate
Zone
4
5
6
7

Fenestration
U-Factor
0.35
0.35
0.35
0.35

Skylight
UFactor
0.60
0.60
0.60
0.60

Ceiling
UFactor
0.024
0.021
0.017
0.017

Wood
Frame
Wall
UFactor
0.056
0.058
0.058
0.053

Mass
Wall
UFactor
0.141
0.082
0.060
0.057

Floor
UFactor
0.046
0.033
0.033
0.028

Basement
Wall
U-Factor
0/059
0.059
0.050
0.050

Crawlspace
Wall
U-Factor
0.065
0.065
0.065
0.065

Reduced Air Leakage for Building Envelope – All Climate Zones
Reduced air leakage through the building envelope should be considered as part of a beyond code
program. Independent, third-party verification is recommended to determine whether the residence meets
the air leakage threshold. Target air leakage values should be less than or equal to 0.00036 SLA when
tested with a blower door at a pressure of 50 pascals (0.2 inch w.g.). Air leakage can account for
approximately 30% of the heating and cooling load on the building so reducing the air leakage can result
in reduced heating and cooling equipment sizes. The 2009 IECC will include provisions for either 1)
conducting a visual inspection to ensure that components have been sealed and that insulation is installed
in substantial contact with the air barrier; or 2) to meet a maximum air leakage threshold when tested
with a blower door. This is a less stringent option than the requirement for mandatory testing of the
building envelope.
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Prescriptive Residential Energy Code
The prescriptive residential energy code for air sealing and performance testing is an example of levels of
efficiency and additional requirements to those in the 2006 IECC that are typical for a building 30% more
efficient than a building constructed to the 2006 IECC.
Performance testing. Building envelope tightness shall be tested to have an air leakage less than 0.00036
SLA when tested with a blower door at a pressure of 50 pascals (0.2 inch w.g.). Testing shall occur any
time after rough in and after installation of penetrations of the building envelope, including penetrations
for utilities, plumbing, electrical, ventilation, and combustion appliances and sealing thereof. Where
required by the code official, an approved party independent from the builder shall conduct the building
envelope tightness test. A written test report showing compliance shall be provided to the code official.
During testing:
1.
2.
3.
4.
5.
6.

Exterior windows and doors, fireplace and stove doors shall be closed, but not sealed;
Dampers shall be closed, but not sealed; including exhaust, intake, makeup air, back draft, and
flue dampers;
Interior doors connecting conditioned spaces shall be open; doors connecting to unconditioned
spaces closed but not sealed;
Exterior openings for continuous ventilation systems and heat recovery ventilators shall be closed
and sealed;
Heating and cooling system(s) shall be turned off;
HVAC duct systems shall be sealed and supply and return registers shall not be sealed.

Visual inspection requirement. Building envelope insulation installation shall be field verified to meet
the criteria in Table 26. Where required by the code official, an approved party independent from the
builder and the installer of the insulation, shall inspect insulation; in such case, a written inspection report,
including a checklist demonstrating compliance shall be provided to the code official before interior finish
materials are applied.
Table 26 – Visual Inspection Requirements
Component

Criteria

Thermal barrier

Exterior thermal envelope insulation for framed walls is installed in substantial contact
and continuous alignment with building envelope air barrier.
Air barrier in any dropped ceiling / soffit is substantially aligned with insulation.
Corners and headers are insulated.
Rim joists are insulated and include an air barrier.
Insulation installed to maintain permanent contact with underside of subfloor decking.

Ceiling / attic
Walls
Rim joists
Floors (including above garage
and cantilevered floors)
Crawlspace walls
Narrow cavities
Garage separation
Recessed lighting
Plumbing and Wiring
Shower / tub on exterior wall
Fireplaces

Insulation is permanently attached to walls.
Batts in narrow cavities cut to fit, or narrow cavities filled by sprayed/blown insulation.
Air sealing is provided between the garage and conditioned spaces.
Recessed light fixtures are airtight, IC rated, and sealed to drywall.
Insulation is placed between outside and pipes. Batt insulation is cut to fit around
wiring and plumbing, or sprayed/blown insulation extends behind piping and wiring.
Showers and tubs on exterior walls have insulation.
New wood-burning fireplaces shall have gasketed doors and outdoor combustion air.
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Heating and Cooling and Domestic Hot Water Systems – All Climates
Upgrades to the heating, cooling and distribution system should be considered as part of a package to
achieve a 30 - 40% savings in energy. Water heating also plays a large role in building efficiency and
system efficiency should be considered as part of an above code program. As with the air sealing and
appliance efficiency upgrades, these increases are not dependent on climate zone.
Increased Heating, Cooling and Domestic Hot Water System Efficiency
The beyond code program should consider requiring the installation of heating and cooling equipment
with efficiencies greater than what is required by the Energy Policy Acts (EPAct) National Appliance
Energy Conservation Act (NAECA). NAECA sets the minimum efficiency requirements for all heating
and cooling equipment sold in the U.S. Adopting agencies are prohibited from making mandatory
efficiencies that exceed the minimum values. Typical equipment system values to consider are a 90%
AFUE furnace efficiency for a gas furnace and a 14 SEER air conditioning efficiency.
Jurisdictions seeking to require higher efficiency heating and cooling equipment for their beyond code
programs have several options available:
1. Require increased efficiencies only for voluntary beyond code programs. This allows the user to
install minimum efficiency equipment through a code minimum program.
2. Provide a trade-off option by allowing minimum efficiency equipment to be installed if increased
levels of insulation and more efficient windows are installed.
3. Implement an additional measure “path” which requires builders to select among multiple
measures to achieve increased efficiency (for example, solar thermal hot water, enhanced
envelope, or high efficiency mechanical systems).46
4. Develop a fee and rebate mechanism, in which homes that meet minimum code are required to
pay an additional permit fee, and those that exceed minimum code requirements by a specified
level receive a rebate. The rebate could be used to offset the cost of more efficient equipment,
such as high efficiency furnaces and air conditioners. One example of an effective fee and rebate
mechanism is “ECObuild” program in Eagle County, Colorado.
Water heater efficiencies are also covered under the NAECA requirements and therefore efficiencies
greater than minimum cannot be mandated. As with the heating and cooling system efficiencies, options
exist to trade-off lower code minimum water heaters with increased levels of efficiency in the building
envelope to meet the program goals.
Tight Duct System or Alternative Duct Location
Beyond code programs should consider duct tightness and/or duct location as a requirement. Improperly
sealed ducts can waste up to 20% of heating and cooling energy.47 Duct leakage testing can either be

46

Oregon implemented the additional measure path approach in its 2008 residential energy code. For more
information, see the Oregon Energy Office Website, at: www.oregon.gov/ENERGY/CONS/Codes
47

An Introduction to Residential Duct Systems. Retrieved October 22, 2008, from Thermal Energy Distribution
Web site: http://www.ducts.lbl.gov
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conducted during rough-in so that duct leaks are accessible and can be sealed if leakage is found, or when
the house is at the final inspection. The recommended specification for maximum duct leakage
performance is dependent on when the ducts are tested:


Post-construction test: Leakage to outdoors shall be less than or equal to 8 CFM per 100 ft2
of conditioned floor area or a total leakage less than or equal to 12 CFM per 100 ft2 of
conditioned floor area. All register boots shall be taped or otherwise sealed during the test.



Rough-in test: Total leakage shall be less than or equal to 6 CFM per 100 ft2 of conditioned
floor area. All register boots shall be taped or otherwise sealed during the test. If the air
handler is not installed at the time of the test, total leakage shall be less than or equal to 4
CFM per 100 ft2 of conditioned floor area.

As an alternative to duct testing, all ductwork can be located in the conditioned space, e.g. a heated
basement or conditioned crawlspace, run between floors of a two-story home or located in an unvented
attic assembly. Locating ductwork and air handlers in conditioned space represents an 8% energy savings
in a typical residence. (See photo below).
Ducts in Conditioned Space

Photo courtesy of Building Industry Research Alliance http://www.bira.ws/files/HE-Ducts-Inside.pdf
Ducts should be sealed with mastic, and performance testing should ideally take place at rough-in so duct
leaks can be identified and sealed.48 Under the 2009 IECC ducts and air handlers will either be required
Kerr, Ryan (May/June 2008). Green Production Building – Moving Ducts Inside. Home Energy,
May/June 2008, www.homeenergy.org.
48
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to be in conditioned space or the ducts will be required to be tested either at rough-in or at post
construction based on the testing guidelines described above.
Prescriptive Residential Energy Code
The duct sealing, maximum equipment sizing and domestic water heater distribution requirements are
typical for a building 30% more efficient than constructed to the 2006 IECC.
Duct Sealing. All ducts, air handlers, filter boxes, and building cavities used as ducts shall be sealed.
Joints and seams shall comply with Section M1601.3 of the International Residential Code. A written
test report showing compliance with one of the duct tightness tests below shall be provided to the code
official:
Post Construction Test: Leakage to outdoors shall be less than or equal to 8 CFM per 100 ft2 of
conditioned floor area or a total leakage less than or equal to 12 CFM per 100 ft2 of conditioned floor
area.
Rough-in test: Total leakage shall be less than or equal to 6 CFM per 100 ft2 of conditioned floor area
and total leakage shall be less than or equal to 4 CFM per 100 ft2 of conditioned floor area.
Exception: Duct tightness test is not required if the air handler and all ducts are located within
conditioned space.
Equipment sizing. Heating and cooling equipment shall be sized in accordance with Section ACCA
Manual J and Table 27.
Table 27 – Maximum HVAC Oversizing Limits

UNIT TYPE
Air Conditioners
Multi-Speed
Air-Source Heat Pumps and Ground Source Heat Pumps
Single Speed
All fuel-fired Heating Appliances

MAXIMUM
OVERSIZING
PERCENTAGE
15%
15%
15%
40%

Domestic Hot Water Systems
All Service Hot Water piping shall be insulated to at least R-2 for pipes sized 1” in diameter or less and
R-4 for pipes larger than 1” in diameter for the distance between the Service Water Heater to within 5 feet
of each fixture connected to the hot water pipe.
Exceptions: Hot water Distribution systems not located below ground or located in a mass floor
or mass wall in contact with ground that supply hot water from Service Water Heating systems
with an efficiency that exceeds prevailing federal minimum standards by at least 15% for
condensing gas service water heating equipment, from instantaneous service electric or gas water
heating equipment and achieve efficiency of at least 1.0 EF for or from heat pump electric service
water heating equipment.
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Lighting and Appliances – All Climate Zones
Energy use from lighting and appliances can account for substantial overall energy use in the building.
Requiring the installation of higher efficacy lighting systems and Energy Star appliances should be
considered as part of a package to achieve 30 – 40% energy savings. As with the air sealing and heating,
cooling and domestic water heater upgrades, these increases are not dependent on climate zone.
Lighting and appliances account for up to 65% of the residential electric energy use in a typical residence.
Lighting accounts for 5 – 10% of the total energy use in residential construction.49 Requiring the
installation of high efficacy lamps or fixtures such as compact (CFL) or long tube fluorescent lighting
instead of incandescent lighting will have an energy savings on average 60 – 75% per fixture. Requiring
CFL’s for most fixtures in the residence should be considered as part of a beyond code program. To
assist in the transition to high efficacy light sources, the Energy Information and Security Act of 2007
will phase out incandescent light sources by mandating higher lumen per watt output for light sources.
The 2009 IECC will require 50% of all permanent lighting to be at least 40 lumens per watt. Automatic
lighting controls can also be used in above code programs to reduce the energy use due to lighting.
Occupancy sensors can be used effectively to turn off lights in interior spaces. Dimmer controls can
reduce the wattage of fluorescent bulbs but dimmable ballasts must included with the fixture. Photocell
controls have proven to be effective for exterior lighting to ensure that the lights are off during daylight
hours.
Refrigerators, washers and dryers, on average, account for more than 90% of appliance energy consumed
in a typical home. Refrigerators and freezers alone account for 9 – 25% of the total energy use in
residential construction. NAECA also has minimum efficiency requirements for the appliances listed
above. ENERGY STAR qualified appliances use 10 – 50% less energy and water than standard
appliances, and should be required as part of a beyond code programs. In some cases, states and localities
may be preempted from adopting more stringent requirements for appliances such as refrigerators. See
Residential Prescriptive Code Options on page 103 for options for developing beyond code requirements
that do not violate NAECA. The federal preemption does not allow minimum code to require appliances
with greater efficiency than that specified by NAECA. California’s Green Building Code does require
ENERGY STAR appliances (not covered by NAECA) as stated below.
Prescriptive Residential Energy Code
The code text that follows for lighting and appliances is typical for a building 30% more efficient than a
building constructed to the 2006 IECC.
Equipment and Appliances. ENERGY STAR equipment and appliances. All equipment and appliances
provided by the builder shall be ENERGY STAR labeled if ENERGY STAR is applicable to that
equipment or appliance.50
Lighting equipment (Supp) Interior lighting power (Prescriptive). A minimum of fifty percent of the

49

Energy Information Administration. U.S. Department of Energy. Figure 1. Percent of Total Electricity
Consumption in U.S. Housing Units, (2001) http://www.eia.doe.gov/emeu/recs/recs2001/enduse2001/figure1.html

50

California Energy Commission. 2007 California Green Building Standards Code, (2008)
http://www.documents.dgs.ca.gov/bsc/prpsd_stds/2007/2007_cgbsc_9-23-08.pdf
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lamps in permanently installed lighting fixtures shall be high efficacy lamps. 51
High-Efficacy Lamps Luminaire (Supp). Compact fluorescent lamps, T-8 or smaller diameter linear
fluorescent lamps, or lamps with the following minimum efficacy:




60 lumens per watt for lamps over 40 watts
50 lumens per watt for lamps 15 – 40 watts
40 lumens per watt for lamps less than 15 watts

Residential U.S. DOE REScheck Approach
The U.S. Department of Energy’s REScheck software can be used to achieve a portion of the savings for a
beyond code program by allowing trade-offs in insulation,glazing efficiency and building orientation.
This allows some design flexibility, especially for building assemblies that are difficult to insulate. This
type of approach also allows the user to install minimum efficiency heating and cooling equipment
through the installation of higher levels of efficiency in other parts of the building. The 2006 IECC
version of the REScheck software allows building envelope efficiencies to be traded off if high efficiency
heating or cooling equipment is installed. The 2009 IECC will not allow equipment efficiency trade-offs
to be used to compensate for lower levels of insulation or less efficient windows. This change to the code
was made because heating, cooling and water heating equipment have a limited lifespan. Insulation in
walls or other enclosed assemblies is typically not upgraded after construction and typically will last for
the life of the building. In accordance with the 2009 IECC, the 2009 version of REScheck will no longer
allow builders to make tradeoffs between HVAC systems and envelope measures under the performance
path. In states and jurisdictions that have adopted the 2006 version of the IECC could achieve the same
objective by limiting tradeoffs to envelope measures only in the 2006 version of REScheck, or requiring
builders to use the 2009 version of REScheck for performance path compliance.
Several of the energy efficiency features described in the Prescriptive Residential Code option above
should be included as part of a beyond code program when REScheck is used, including:





Fenestration SHGC (Climate Zones 2 and 3)
Reduced Air Leakage for Building Envelope (All Climate Zones)
Tight Duct System or Alternative Duct Location (All Climate Zones)
Lighting and Appliances (All Climate Zones)

The REScheck software provides standardized printouts for the jurisdiction and is a familiar format that is
used for complying with the energy code. In addition, the software is familiar to those that have had to
demonstrate compliance with the IECC for minimum code projects.
Residential Performance-Based Beyond Code Approach
The performance based approach for meeting an above code threshold allows several efficiency features
in the building to be traded off and provides flexibility to the building designer. Features such as duct
sealing and location, radiant air barriers, and reduced envelope leakage can be used to demonstrate that a

51

International Code Council. 2007/2008 Code Development Cycle EC-97-07/08, (2008)
http://www.iccsafe.org/cs/codes/2007-08cycle/ProposedChanges/V2_EC45-111.pdf
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building is designed to be 30% above the 2006 IECC. The software also has the ability to account for
lighting and appliance efficiency. Software programs such as REM/Design and REM/Rate allow the user
to compare their proposed residence against a building that minimally complies with the 2006 IECC.
Because the software has the capability to model many of the energy features listed in the Prescriptive
Approach discussion, requiring these additional features is not required. Performance based software is
the basis for the HERS Index and ENERGY STAR.
Verification of beyond code programs that are based on a performance approach can be more time
intensive for both plan review and the inspection. The building designer has several options for achieving
30% above the 2006 IECC, so more time must be spent reviewing the options selected by the designer.
Also, field verification will require more attention because of the possible combinations of efficiency
features that can be used. Some performance based programs also include a set of mandatory
requirements, such as the “Thermal Bypass Checklist” that will require visual inspection.
The HERS Index
A HERS rating involves an analysis of construction plans and onsite inspections. Based on the plans, the
Home Energy Rater uses an energy efficiency software package to perform an energy analysis of the
design. This analysis yields a projected, pre-construction HERS Index. Upon completion of the plan
review, the rater will work with the builder to identify the energy efficiency improvements needed to
ensure the house will meet ENERGY STAR performance guidelines. The rater then conducts onsite
inspections, typically including a blower door test (to test the leakiness of the house) and a duct leakage
test. Results of these tests, along with inputs derived from the plan review, are used to generate the HERS
Index score for the home.
The HERS Index is a scoring system established by the Residential Energy Services Network (RESNET)
in which a home built to the specifications of the HERS Reference Home (based on the 2006 IECC)
scores a HERS Index of 100, while a net zero energy home scores a HERS Index of 0. The lower a
home’s HERS Index, the more energy efficient it is in comparison to the HERS Reference Home. Each 1point decrease in the HERS Index corresponds to a 1% reduction in energy consumption compared to the
HERS Reference Home. Thus a home with a HERS Index of 85 is 15% more energy efficient than the
HERS Reference Home and a home with a HERS Index of 80 is 20% more energy efficient.52

6.2 Commercial Beyond Code Programs
There are several prescriptive and performance methods that can be used to design and document that a
commercial building is more efficient than ASHRAE Standard 90.1-2004. This standard has been used as
a base case reference for beyond code programs by the U.S. Department of Energy. The following must
be considered when selecting the type of beyond code program for the municipality:

52



Size and type of typical commercial building. The prescriptive approaches vary on the size of
buildings that can qualify their program.



Level of program complexity. Approaches range from very complex, for example using the
modeling assumptions of Appendix G of 90.1-2004 to a prescriptive approach using
ASHRAE’s AEDGs.

Source: www.energystar.gov.
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Efficiency and green features required by the program. Will the program only focus on
energy, or will it include other features such as water conservation? ASHRAE 189.1 will
encompass all green features, whereas New Buildings Institute’s Core Performance Guide
focuses only on energy efficiency.



What will be used as the comparison code? The ASHRAE AEDGs use ASHRAE Standard
90.1-1999 as the base code, whereas LEED NC references ASHRAE 90.1-2004.

Upgrades for Energy Efficiency
There are upgrades to the energy using features of the commercial buildings that are typically part of the
advanced programs. The following discussion provides a short description of the available programs and
upgrades to the energy using features of the building.
Building Envelope Upgrades
Typical building envelope upgrades for commercial buildings include increasing roof/ceiling and exterior
wall insulation levels, especially for high-rise residential construction. For hot climates, installing cool
roofs to reduce the solar load on the building has been proven to be effective for reducing the cooling
load. A continuous air barrier for the building envelope will reduce the infiltration load of the building.
Vertical fenestration is a major contributor of both solar gain on the building and a high percentage of the
air conditioning load especially in hot climates. Reducing the solar gain through low SHGC fenestration
will have a positive impact on the building. Also, for buildings that can use daylighting for the interior
lighting system, required fenestration should have a low SHGC and high visible light transmission in
order to allow visible light without the solar load on the space.
Lighting System Upgrades
Lighting for the interior of a building drives the cooling load of the building, so an effective strategy is to
reduce the lighting power densities (measured in watts/ft2) while maintaining same quality of lighting.
General lighting power densities for office and retail occupancies can be reduced if combined with higher
efficacy lighting systems, using task lighting and daylighting. Higher efficacy display lighting can be
used for retail lighting to reduce the total watts installed in the building. Also, the use of automatic
lighting controls (such as occupancy sensors, lighting management devices, lumen maintenance and
daylighting controls) can reduce the total energy use of the building.
HVAC Systems
Increasing the minimum equipment efficiency requirements is a component of most beyond code
programs. The increased efficiency of the equipment can usually be offset by the reduction of equipment
size through performing heating and cooling load calculation and accounting for a lower watts/ft 2 for
lighting and a more efficient building envelope. Energy recovery ventilation systems are effective for
buildings which require a large amount of outdoor air. Demand control ventilation is also effective in
reducing the ventilation load of the building when the building is partially occupied. The 2009 IECC will
require demand control ventilation for spaces greater than 500 ft2 with an average occupant load of 40
people per 1,000 ft2. Also, installing high quality economizers, which take advantage of exterior
conditions to cool the building, are more likely to function properly.
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ASHRAE Standard 189.1 Approach
ASHRAE/USGBC/IESNA Standard 189.1 is in the process of being developed, and is expected to be
released in late 2009. This is a standard for high-performance green buildings written in normative code
language, with an energy target savings of 30% over ASHRAE 90.1-2007 for energy. ASHRAE 90.12007 includes all of the addenda from 90.1-2004 and is slightly more efficient than the 2004 Standard.
The energy provisions of Standard 189.1 are prescriptive, with several provisions superseding the
requirements in 90.1-2007 to increase the level of stringency. The increased levels of stringency include:









Size limitation for dwelling units in high rise residential buildings
Increases in roof insulation requirements
Limits glass to 40% of the wall area
Requires permanent overhangs on East, South and West orientations
Limits solar gain on east and west orientation
Requires continuous air barrier
HVAC systems either require onsite power generation or the selection of ENERGY STAR
rated products
Requires reduced light levels, more automatic lighting controls and automatic controls for
daylit areas.

To further reduce the energy demand on the project, Standard 189.1 has mitigating requirements for heat
island effects and restricts exterior lighting to limit light pollution. A performance-based approach is
provided that either 1) limits the energy cost to that of a building designed to the meet the mandatory plus
the prescriptive requirements; or 2) limits the annual carbon dioxide equivalent to that of a building
designed to meet the minimum prescriptive and mandatory requirements. There is no limit on building
size for this standard.
In addition to energy, Standard 189.1 also includes requirements for the following features:







Site sustainability
Water use efficiency
Energy efficiency
Indoor environmental quality
Atmosphere, materials and resources
Construction and operation plans.

Standard 189.1 does contain many efficiency requirements for HVAC and other equipment that may be
pre-empted by the National Appliance Energy Conservation Act (NAECA), and other unenforceable
requirements such as plug loads, so care must be taken if it is being considered as a mandatory
requirement.53
ASHRAE Advanced Energy Design Guides (AEDGs)
The AEDGs provide a prescriptive approach for the design of a building approximately 30% more
efficient than a similar building designed and constructed to ASHRAE Standard 90.1-1999, and are

53

New NAECA Standard Affects Residential Energy Code. The Responsible Energy Codes Alliance. Accessed
December 12, 2008. www.reca-codes.org/pages/NAECA%20news.htm.
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available for free download from ASHRAE.54 The AEDGs have been developed for the following
building types:





Offices ( 20,000 ft2)
Retail ( 20,000 ft2)
K-12 Schools (limited floor area)
Warehouses ( 50,000 ft2).

The AEDGs provide requirements for building envelope, mechanical and lighting systems that are more
stringent than either ASHRAE 90.1-1999 or 90.1-2004. For the building envelope, increased insulation
levels are required in addition to taking advantage of daylighting by installing high performance vertical
fenestration. Lighting systems are limited to a maximum watts/ft2 with automatic controls and
daylighting controls required when applicable. The mechanical requirements focus on high efficiency
heating and cooling equipment and restrictions on fan motor size. The format of the AEDGs are similar
to that of 90.1-2004 in order to reduce the learning curve needed for using the documents.
ASHRAE is currently working on AEDGs for highway lodging, healthcare facilities, and existing
buildings. These are scheduled to be released in late 2008 and early 2009.
Note that the AEDGs are not written in code-enforceable language, so care must be taken if the
jurisdiction adopts this as a requirement.
LEED for New Construction (LEED-NC)
LEED NC includes three requirements in the Energy and Atmosphere (EA) category to meet the
minimum criteria for new commercial buildings:




Compliance with ASHRAE Standard 90.1-2004
Fundamental commissioning
Reducing ozone depletion through a fundamental refrigerant management plan.

The USGBC requires all LEED NC projects to achieve a minimum of 14% improvement in energy
efficiency over ASHRAE Standard 90.1-2004. Within the EA category there are additional credits that
can be taken to increase the energy efficiency of the building. The LEED rating system includes optional
points which can be selected to increase the efficiency of the building to 28% above the 90.1-2004. More
points are available for achieving a level 42% beyond the 90.1-2004. Meeting the minimum threshold
can be demonstrated in one of three ways:
Simulate the building performance in accordance with Appendix G of 90.1-2004.
Use the AEDGs for office and retail under 20,000 ft2, for small warehouses up to 50,000 ft2 and
K-12 schools to meet this threshold. This approach provides a prescriptive standard to achieve
approximately 30% above 90.1-1999. Using the AEDG approach allows an above code program
to achieve a point score of six (6) out of seventeen (17) possible points available in the Energy
and Atmosphere category.
Use the New Buildings Core Performance Guidelines to qualify for points equivalent to the 30%
performance level.

54

See www.ashrae.org/freeaedg.
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Note that beginning in 2009, LEED will require compliance with either Appendix G of ASHRAE 90.12007 (performance-based approach), the AEDGs, or the NBI Core Performance Guide requirements.
The minimum threshold for 2009 will be 10% above 90.1-2007.
Energy and Atmosphere credits can also be taken for onsite power generation (EA Credit 2), enhanced
commissioning (EA Credit 3), and measurement and verification and energy savings (EA Credit 5).
LEED NC also provides credit for reducing the heat island effect for roof systems (SS Credit 7.2) and
daylighting (EQ Credit 8.1 and 8.2) that can be used to reduce the energy use of a commercial building.
Table 28 summarizes the range of additional EA options available under LEED NC.
Table 28 – Additional Options and Credits Available Under LEED-NC, Version 2.2
Credit or
Prerequisite

Type of Credit or Prerequisite

Number of
Credits

Energy and Atmosphere (EA)
Prerequisite

Fundamental Commissioning of the Building Energy Systems

Required

Prerequisite

Minimum Energy Performance

Required

Prerequisite

Fundamental Refrigerant Management

Required

Credit 1

Optimize Energy Performance (for achieving up to 42% above
ASHRAE Standard 90.1-200. A score of 2 points is required
which corresponds to 14% above 90.1-2004)

1 to 10

Credit 2

On-Site Generation of Renewable Energy

1 to 3

Credit 3

Enhanced Commissioning

1

Credit 4

Enhanced Refrigerant Management

1

Credit 5

Measurement and Verification

1

Credit 6

Green Power

1

Credit 7.1

Heat Island Effect, Non-Roof

1

Credit 7.2

Heat Island Effect, Roof

1

Sustainable Sites (SS)

Indoor Environmental Quality (EQ)
Credit 8.1

Daylight & Views, Daylight 75% of Spaces

1

Credit 8.2

Daylight & Views, Daylight 90% of Spaces

1
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U.S. DOE COMcheck Advanced Building Approach
The COMcheck software can be used to demonstrate that a building is 30% better than 90.1-2004 for the
lighting system and building envelope only. The software allows an applicant to demonstrate that their
design is 30% percent above 90.1-2004 for the building envelope by increasing insulation levels or
modeling better performing fenestration. COMcheck has no floor area limitations but does limit the
glazing area of a building to 40% of the exterior wall area. For lighting systems, the software will allow
the percentage above code to be documented. Both interior and exterior lighting systems can be modeled
on the building. The building mechanical system does not allow trade-offs except for economizers. This
is allowed for some but not all climate zones. A beyond code program based on using the COMcheck
software could require increased equipment efficiencies for the mechanical system and a percentage
above code for the building envelope and lighting systems. COMcheck also requires certain mandatory
requirements that cannot be traded-off through the use of the software. For example, vestibules are
required regardless of the compliance approach as are certain automatic lighting controls. This will
increase the efficiency of the energy using feature (e.g. lighting) but will not be accounted for in the
calculations
ASHRAE Performance Rating Method – Informative Appendix G
Appendix G of ASHRAE 90.1-2004 allows the end user to demonstrate that the design exceeds the
requirements of Standard 90.1 by a prescribed percentage. The approach is not limited to building size
and requires that the mandatory requirements in 90.1-2004 be met for each of the energy end uses.
Software such as DOE-2, BLAST or EnergyPlus can be used as a performance rating system. Software
must have minimum capabilities such as the ability to model the building for 8,760 hours per year, to
account for occupant, mechanical and lighting power schedules and model 10 or more zones in the
building. Also, the appendix provides requirements for modeling the proposed and baseline building
performance. This modeling approach is listed in LEED NC for demonstrating that the building is more
efficient than 90.1-2004. It is the most flexible approach for determining a percentage better than 90.12004, but it may be cost prohibitive based on the size of the building and budget for the project.
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Architecture 2030
Architecture 2030, a non-profit, non-partisan and independent organization, was established in
2002 by architect Edward Mazria as a response to the global-warming crisis. Architecture 2030’s
mission is to rapidly transform the US and global building sector from the major contributor of
greenhouse gas emissions to a central part of the solution to the global-warming crisis.
To accomplish this, Architecture 2030 has issued The 2030 Challenge, asking the global
architecture and building community to adopt the following targets:
All new buildings, developments and major renovations shall be designed to meet a fossil
fuel green house gas (GHG)-emitting, energy consumption performance standard of 50% of
the regional (or country) average for that building type.
At a minimum, an equal amount of existing building area shall be renovated annually to
meet a fossil fuel, GHG-emitting, energy consumption performance standard of 50% of the
regional (or country) average for that building type.
The fossil fuel reduction standard for all new buildings in 2030 shall be carbon-neutral
(using no fossil fuel GHG-emitting energy to operate). This target may be accomplished by
implementing innovative sustainable design strategies, generating on-site renewable power,
and/or purchasing (20% maximum) renewable energy and/or certified renewable energy
credits.
Supporters of Architecture 2030 include the following:
US Conference of Mayors
The American Institute of Architects (AIA)
US Green Building Council (USGBC)
State of New Mexico (Governor Bill Richardson)
City of Santa Fe, NM
County of Santa Fe, NM
City of Albuquerque, NM
Rocky Mountain Institute (RMI)
International Council for Local Environmental Initiatives (ICLEI)
Environmental Protection Agency (EPA/Target Finder)
American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)
AIA Committee on the Environment (AIA/COTE)
American Solar Energy Society (ASES)
American Society of Interior Designers (ASID)
Source: Architecture 2030, www.architecture2030.org
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Integrated Design
Integrated design is a concept that focuses on achieving energy savings and energy efficiency by
deliberately considering it at each stage of the development process from project conception through
building operation. Following an integrated design process for energy efficiency will lead to a reduced
first cost and operating cost of the building by taking advantage of reduced building loads through the
design and installation of an efficient HVAC system, building envelope and lighting system.
Fossil Ridge High School in Chapter 5 is an example of a project that successfully followed an integrated
design process. The school was built within the budget of a typical school, and was able to save $271,791
in energy costs and $27,852 in water costs over a three year period. .
The integrated design approach can be incorporated into an above code commercial buildings program
such as New Buildings Institute Core Performance or ASHRAE’s Advanced Energy Design Guide.
The integrated design process ensures that energy efficiency is deliberately considered at each stage of the
development process from project conception through building operation. A typical integrated design
process involves five steps (paraphrased from NBI Core Performance Guide):
Step One: Identify the design intent by developing consensus among the design team and owner on the
performance of the building. Also, identify the design strategies to achieve these goals.
Step Two: Communicate the design intent to ensure that the design intent and performance criteria
developed are communicated to the design team and through the construction process. The creation of the
following documents are recommended to assist in this effort:
Design intent summary
Operational performance requirements
Acceptance testing requirements
Construction documents
Requirements for bid submittals
Step Three: Perform acceptance testing to ensure that the project is constructed and operates as intended
by the construction drawings by testing and verifying system performance.
Step Four: Train the building operators and ensure that the building operation team understands how the
building is intended to operate and has the resources to monitor and understand the building operation
characteristics.
Step Five: Ensure that the building performs as designed by monitoring the energy use and performance of
the building.
Energy Code Compliance Using New Buildings Institute Core Performance Guide
The model commercial energy code below is based on the NBI Core Performance Guide criteria. NBI is
in the process of developing a code-based version of Core Performance, which will be available for use in
early 2009 by jurisdictions adopting beyond code programs. Following NBI’s Core Performance
requirements with no deviation will result in a commercial building 30% more efficient that ASHRAE
90.1-2004. This method is designed for typical commercial buildings types (e.g., office, retail, K-12
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schools, government buildings, warehouses, food and lodging and health care) of 10,000 – 70,000 square
feet. (For more information, see www.advancedbuildings.net)
Tables 29 – 32 compare the envelope and glazing requirements for commercial buildings in hot (CZ-2)
and cold (CZ-3) climate zones. Table 33 compares lighting power densities for selected building types
and Table 34 compares equipment efficiencies for HVAC systems. Each table compares the 30%
performance level (NBI Core Performance column) to the 2006 IECC, ASHRAE 90.1-2004, and 90.12007 for climate zones 2 and 5. (For additional climate zones, see NBI’s Core Performance Guide.)
In addition, all buildings shall, at a minimum, meet the requirements of ASHRAE/IESNA Standard 90.12004 for features not prescribed by the Core Performance Guide requirements.
Air Sealing Requirements. The building shall be designed and constructed with a continuous air barrier
system to control air leakage into or out of the conditioned space. The air barrier must be:


Continuous, with all joints made airtight, and



Materials used for the air barrier system shall have an air permeability not to exceed 0.004
cfm/ft2 under a pressure differential on 0.3 in. water.

Insulation and Glazing Requirements. Walls, roof assemblies, floors and slabs-on-grade which are part
of the building envelope for buildings where window and glazed door area are not greater than 40% of the
gross area of above-grade walls shall meet the criteria shown in Core Performance Guide Table 2.5.1 (not
shown).
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Table 29 – Opaque Envelope Comparisons, Climate Zone 2
Assembly Type

2006 IECC

ASHRAE
90.1-2004

ASHRAE
90.1-2007

NBI Core
Performance

Roofs
Insulation Entirely above
Deck
Metal Building (with R-5
thermal blocks)
Attic and Other
Walls, Above Grade
Mass, exterior insulation
Mass, Interior insulation
Wood Framed
Metal Framed
Metal Building
Metal Framed
Wood Framed and Other
Walls, Below Grade
Mass, exterior insulation
Mass, interior insulation
Floors
Mass
Metal Joist
Wood Joist/Framing
Slab-on-Grade Floors
Unheated Slabs
Heated Slabs

R-15.0 ci

R-15.0 ci

R-20 ci

R-20 ci

R-19.0

R-19.0

R-19.0

R-13+R-9

R-30.0

R-30.0

R-38

R-38

NR

NR

R-5.7 ci

R-5.7 ci

R-13.0
R-13.0
R-13.0
R-13.0
R-13.0

NR
NR
R-13.0
R-13.0
R-13.0

R-13
R-13
R-13
R-13
R-13

R-11
R-11
R-6+R-13
R-13+R-5 ci
R-13+R-3.8
ci

NR
NR

NR
NR

NR
NR

NR
NR

R-5.7 ci
R-19.0
R-19.0

R-4.2 ci
R-19.0
R-19.0

R-6.3 ci
R-19
R-19

R-5 ci
R-30
R-30

NR
R-7.5 for 12
in.

NR
R-7.5 for 12
in.

NR
R-7.5 for 12 in
below

NR
R-7.5 for 12
in. + R-5 ci
below

U-0.70
U-1.45

U-0.61
R-4.75

Opaque Doors
Swinging
U-0.70
U-0.70
Roll-up or Sliding
U-1.45
U-1.45
Note: ci – continuous insulation; NR – no requirement
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Table 30 – Opaque Envelope Comparisons, Climate Zone 5

Assembly Type

2006 IECC

ASHRAE
90.1-2004

ASHRAE
90.1-2007

NBI Core
Performance

Roofs
Insulation Entirely above
Deck
Metal Building (with R-5
thermal blocks)
Attic and Other
Walls, Above Grade
Mass, exterior insulation
Mass, Interior insulation
Wood Framed
Metal Framed

R-20 ci

R-15

R-20

R-25 ci

R-19

R-19

R-19

R-19+R-13

R-30

R-30

R-38

R-38

R-7.6 ci

R-7.6 ci

R-11.4 ci

R-11 ci

R-13
R-13+R-3.8 ci

R-13
R-13+R-3.8 ci

R-13
R-13

Metal Building
Metal Framed

R-13 + R-13
R-13+R-3.8 ci

R-13
R-13+R-3.8 ci

Wood Framed and Other

R-13

R-13

R-13 + 3.8 ci
R-13 + R-7.5
ci
R-13
R-13 + R-7.5
ci
R-13 + R-3.8
ci

NR
NR

NR
NR

R-7.5 ci
R-7.5 ci

R-7.5 ci
R-19

R-10 ci
R-19
R-19

R-8.3 ci
R-19
R-30

R-10.4 ci
R-30
R-30

R-10 ci
R-30
R-30

NR

NR

NR

R-7.5 for 24 in.
below

R-10 for 36 in
below

R-15 for 24
in below

R-10 for 24
in below
R-15 for 36
in. + R-5 ci
below

U-0.70
U-1.45

U-0.70
U-0.50

Walls, Below Grade
Mass, exterior insulation
Mass, interior insulation
Floors
Mass
Metal Joist
Wood Joist/Framing
Slab-on-Grade Floors
Unheated Slabs
Heated Slabs

Opaque Doors
Swinging
U-0.70
Roll-up or Sliding
U-1.45
Note: ci – continuous insulation; NR – no requirement

R-10+R-13
R-13+R-5 ci
R-13+R-3.8
ci

U-0.37
R-4.75

Window systems which are part of the building envelope for buildings where window and glazed door are
not greater than 40% of the gross area of above-grade walls shall meet the criteria shown in Tables 30 and
31. For additional climate zones, see the NBI Core Performance Guide, Table 2.6.1.
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Table 31 – Vertical Glazing U-factor and SHGC Comparisons, Climate Zone 2
2006
ASHRAE 90.1Assembly Type
IECC
2004
Window Operation
All
Fixed/Operable
0.75
1.22/1.27
Other Framed
Products
Metal Framing with or Without Thermal Breaks
Curtain Wall/Storefront 0.70
1.22/1.27
U-factor
Entrance Door U-factor 1.10
1.22/1.27
All other U-factor 0.75
1.22/1.27
SHGC - All Frame Types
Window Orientation
All
All/North
SHGC: PF<0.25
0.25
0.25/0.61
SHGC: 0.25 < PF <0.5 0.33
0.32/0.69
SHGC: PF > 0.5
0.40
0.35/0.85
N/A
N/A
VLT/SHGC Ratio

ASHRAE 90.12007
All
0.75

NBI Core
Performance
All
U-0.57

0.70

0.57

1.10
0.75

0.57
0.57

All/North
0.25/0.25
0.32/0.28
0.35/0.33
N/A

0.24
0.32
0.39
>1.5

All

Table 32 – Vertical Glazing U-factor and SHGC Comparisons, Climate Zone 5
2006
IECC
All
0.35

ASHRAE 90.1- ASHRAE 90.12004
2007
Fixed/Operable
All
0.57/0.67
0.35

Assembly Type
Window Operation
Other Framed
Products
Metal Framing with or Without Thermal Breaks
Curtain Wall/Storefront 0.45
0.57/0.67
U-factor
Entrance Door U-factor 0.80
0.57/0.67
All other U-factor 0.55
0.57/0.67
SHGC - All Frame Types
All
All/North
Window Orientation
SHGC: PF<0.25
0.40
0.39/0.49
SHGC: 0.25 < PF <0.5 NR
0.43/0.55
SHGC: PF > 0.5
NR
0.57/0.60
N/A
N/A
VLT/SHGC Ratio
Note: NR – no requirement
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All
U-0.35

0.45

0.42

0.80
0.55

0.42
0.42

All
0.40
0.40
0.40
N/A

All
0.30
0.39
0.39
>1.5
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Lighting Systems
Controls. All areas of the building must incorporate the following switching and control strategies:




Bi-level switching to reduce connected lighting by at least 50%
Separate switching at daylit areas
Automatic controls installed at all areas of the building including either:
o Occupancy sensors
o Automatic daylight controls
o Time Clock Controls

Installed lighting equipment density shall not exceed the allowed lighting equipment power density (LPD)
as shown in Table 33.

Table 33 – Lighting Power Densities for Selected Building Types
Lighting Power Density (Watts/ft2)
2006
IECC

ASHRAE ASHRAE
NBI Core
90.1-2004 90.1-2007 Performance

Building Area Type
Health Care-Clinic

1.0

1.0

1.0

1.0

Hospital

1.2

1.2

1.2

1.2

Office

1.0

1.0

1.0

0.9

Retail

1.5

1.5

1.5

1.3

School/University

1.2

1.2

1.2

1.2

Warehouse

0.8

0.8

0.8

0.6

Mechanical Systems
Dedicated Mechanical Systems. Zones with special process temperature requirements and/or humidity
requirements should be served by separate air distribution systems from those serving zones requiring
only comfort conditioning.
Demand Control Ventilation. Install a demand control ventilation (DCV) system to monitor Carbon
Dioxide (CO2) concentration in the occupied spaces on the building.
Fundamental Economizer Performance. Economizers should incorporate the following features and
verify performance at project completion:





Factory-installed economizer
Fully modulating damper motor
Damper drive mechanism
Proportional damper control
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Coordinated control
Economizer control
Relief air and modulating return air damper
Minimum outside ventilation air measurement by temperature

Equipment Efficiency. Mechanical equipment shall comply with the minimum efficiency requirements
in Table 34 (using CEE Tier 2 specifications where feasible), and be ENERGY STAR qualified when
available.
Table 34 – Comparison of HVAC Efficiencies (Example Showing Heat Pumps)
Equipment
Type
Air Cooled
(Cooling
Mode)

Size Category

<65,000 Btu/h

65,000 Btu/h
and < 135,000
Btu/h
135,000 Btu/h
and <240,000
Btu/h
240,000 Btu/h

Air Cooled
(Heating
Mode)

<65,000 Btu/h
Cooling Capacity)
65,000 Btu/h
and < 135,000
Btu/h (Cooling
Capacity)
135,000 Btu/h
(Cooling
Capacity)
<135,000 Btu/h
(Cooling
Capacity)

Subcategory
or Rating
Condition
Split System

2006
IECC/ASHRAE
90.1-2004
13.0 SEER

Single
Package
Split System
and Single
Package
Split System
and Single
Package
Split System
and Single
Package
Split System
Single
Package
47oF db/43oF
wb outdoor air

13.0 SEER

47oF db/43oF
wb outdoor air

ASHRAE
90.1-2007

NBI Core
Performance/
CEE Tier 2
15.0 SEER /
12.5 EER
15.0 SEER /
12.0 EER
11.5 EER
11.9 IPLV

10.3 EER

13.0
SEER
13.0
SEER
11.0 EER

9.3 EER

9.3 EER

11.5 EER
11.9 IPLV

9.0 EER
9.2 IPLV

9.5 EER
9.2 IPLV

10.5 EER
10.9 IPLV

7.7 HSPF
7.7 HSPF

7.7 HSPF
7.7 HSPF

9.0 HSPF
8.5 HSPF

3.2 COP

3.3 COP

No
specification*

3.1 COP

3.2 COP

No
specification*

Water
86oF entering
12.0 EER
12.0 EER
No
Source
water
specification*
(Cooling
Mode)
Water
<135,000 Btu/h
68oF entering
4.2 EER
4.2 COP
No
Source
(Cooling
water
specification*
(Heating
Capacity)
Mode)
SEER – Seasonal Energy Efficiency Ratio EER – Energy Efficiency Ratio HSPF – Heating Seasonal
Performance Factor IPLV – Integrated Part Load Value COP – Coefficient of Performance
* CEE has not established higher tier levels for this equipment size due to limited availability of equipment.

Sources: Adapted from NBI Core Performance, Table 2.9.2, and the Consortium for Energy Efficiency,
High Efficiency Unitary Equipment Specifications, June 16, 2008. Available at:
http://www.cee1.org/com/hecac/hecac-main.php3
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Appendix A. Acronyms & Abbreviations

ACCA .......................................................................................... Air Conditioning Contractors Association
AEDG ........................................................................................................ Advanced Energy Design Guides
AFUE .......................................................................................................Annual Fuel Utilization Efficiency
ASHRAE ............................. American Society of Heating, Refrigeration and Air-Conditioning Engineers
DHW .............................................................................................................................. Domestic Hot Water
EF ............................................................................................................................................. Energy Factor
FSC ................................................................................................................. Forestry Stewardship Council
IBC ..................................................................................................................... International Building Code
IECC .............................................................................................. International Energy Conservation Code
ICF .......................................................................................................................... Insulated Concrete Form
IMC ................................................................................................................ International Mechanical Code
IRC ................................................................................................................. International Residential Code
HBA ......................................................................................................................Homebuilders Association
HERS ............................................................................................................... Home Energy Rating System
HVAC……………………………………………………………………..Heating, Ventilating and Cooling
LEED ................................................................................ Leadership in Energy and Environmental Design
LEED AP ....................................................................................................... LEED Accredited Professional
NAECA ................................................................................. National Appliance Energy Conservation Act
NAHB ................................................................................................National Association of Homebuilders
NBI............................................................................................................................. New Building Institute
OVE .................................................................................................................... Optimal Value Engineering
PUD .....................................................................................................................Planned Unit Development
SEER ......................................................................................................... Seasonal Energy Efficiency Ratio
SCI ..................................................................................................................Sustainable Community Index
SFI ...................................................................................................................... Sustainable Forest Initiative
SIPS ........................................................................................................... Stuctural Insulated Panel System
SWEEP ................................................................................................ Southwest Energy Efficiency Project
USGBC .............................................................................................. United States Green Building Council
U.S.DOE .................................................................................................United State Department of Energy
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Appendix B. Reference and Contact Information

Southwest Region
Steve Dunn, Senior Associate
Southwest Energy Efficiency Project
2260 Baseline Rd. Suite 212
Boulder, CO 80302
(303) 447-0078 ext 2
info@swenergy.org
Arizona
Town of Buckeye
David Whittaker, CBO, Plan Review Manager
Community Development Department
Town of Buckeye
90 N. Apache Road
Buckeye, AZ 85326
(623) 349-6199
http://www.buckeyeaz.gov/
City of Chandler
Jason Crampton, City Planner
Planning & Development Administration
215 E. Buffalo St., #104
Chandler, AZ 85244-4008
(480) 782-3000
http://www.chandleraz.gov
Pima County
Yves Khawam, PhD, Chief Building Official
Development Services
201 N. Stone Ave.
Tucson, AZ 85701
(480) 740-6490
http://www.pimaxpress.com/Building/default.htm
City of Scottsdale
Anthony Floyd, Green Building Program Manager
7447 E Indian School Rd, Suite 125
Scottsdale, Arizona 85251
(480) 312-7080
http://www.scottsdaleaz.gov/
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City of Tucson
Leslie Liberti, Office of Conservation & Sustainable Development (OCSD)
201 N Stone Ave, 3rd Floor
P.O. Box 27210
Tucson, AZ 85726
(520) 791-4675
http://www.tucsonaz.gov/ocsd/
Coconino County (Flagstaff)
(928) 679.8853
http://www.coconino.az.gov/comdev.aspx?id=148
Colorado
City of Aspen/Pitken County
Stephen Kanipe, Chief Building Official (Aspen)
City Hall
130 S. Galena St., 3rd Floor
Aspen, CO 81611
(970) 920-5090
http://www.aspenpitkin.com
City of Boulder
Sarah Van Pelt, Office of Environmental Affairs
1300 Canyon Blvd
P.O. Box 791
Boulder, CO 80306
(303) 441-4900
http://www.bouldercolorado.gov
County of Boulder
Dale Case, Land Use Director
Courthouse Annex Building
2045 13th Street, Boulder, CO 80302
(303) 441-3930
http://www.bouldercounty.org/lu/buildsmart
City and County of Denver
Cindy Bosco, Greenprint Denver
1437 Bannock Street, Room 350
Denver, CO 80202
(720) 913-1311
In Denver, call 311
http://www.greeenprintdenver.org
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Eagle County
Adam Palmer AICP, Green Building Specialist
500 Broadway
Box 850
Eagle, CO 81631-0850
(970) 328-8746
http://www.eaglecounty.us/comm
Summit County
Carly Wier, Executive Director, High Country Conservation Center
PO Box 4506, Frisco, CO 80443
(970) 668-5703
http//www.highcountryconservation.org

Nevada
Las Vegas Metropolitan Area
Connie Suckling, Southern Nevada Home Builders Association
3685 Pecos McLeod
Las Vegas, NV 89121
(702) 794-0117
http://www.nvgreenbuilder.com/
Northern Nevada Region
Mike Dillon
Building Association of Western Nevada
P.O. Box 1947
Carson City, NV 89702-1947
(775) 329-4611 x104
http://www.bawn.org
New Mexico
City of Albuquerque
John Bucholz, Green Building Program Manager
Planning Department
Albuquerque, NM
(505) 924-3958
http://www.cabq.gov/sustainability
Santa Fe
Katherine Mortimer, Supervising Planner120 Federal Place, Room 321
P.O. Box 909, Mailcode 8100
Santa Fe, NM 87504
(505) 955-6608
http://www.santafenm.gov/
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Utah
Salt Lake City
Vicky Bennett, Director, Office of Sustainability and the Environment
(801) 535.6540
http://www.slcgreen.com
Salt Lake County
Ann Ober, Environmental Policy Coordinator
Salt Lake County Government Center
2001 South State Street Salt Lake City, UT 84190
(801) 468-3000
http://www.slco.org,

Utah Clean Energy
Kevin Emerson, Energy Efficiency Program Associate
Utah Clean Energy
1014 2nd Ave
Salt Lake City, UT 84103
(801)363-4046
kevin@utahcleanenergy.org
Outside of Southwest
City of Rohnert Park
Peter Bruck, Chief Building Official
6750 Commerce Blvd.
Rohnert Park, California 94928
(707) 588-2240
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Appendix C. Sample Beyond Code Adoption Ordinances,
City of Boulder, City of Rohnert Park, and City of Dallas
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Appendix D. Sample Checklist, City of Aspen
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Appendix E. City of Scottsdale Green Building Program
Enrollment Procedure
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Appendix F. Standard Operating Procedure, Permitting of
Green Building Structure– Pima County, Arizona
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Appendix G. Sample Educational Program—Scottsdale,
Arizona
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Appendix H. Eagle County, Colorado Sustainable
Community Index Regulation and Checklist
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