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DISCLAIMER

his publication contains guidance for builders engaged in or interested in green building
products and practices for residential design, development and construction. This publica-
T tion is not intended to be exhaustive and all-inclusive and the enclosed guidelines are not to
be considered the only method of green building. These guidelines for green building origi-
nate from the collective experience of leading personnel in the green building movement (marketplace).
but must, due to the nature of the responsibilities involved, be presented only as a guide for the use of a
qualified developer. builder, remodeler. or design professional.

Nothing in this directory should be construed as policy. an endorsement, warranty (express or implied)
or guaranty by the National Association of Home Builders (NAHB), the NAHB Research Center
(Research Center), or any persons or organizations involved in the creation of this publication. of any
technical descriptions. systems, details. requirements, materials, or products.

NAHB. Research Center. and the publication’s authors and publishers expressly disclaim any responsi-
bility for any damage arising from the use. application. or reliance on the recommendations and infor-
mation contained herein.

COPYRIGHT
COPYRICHT © 2006. by NATIONAL ASSOCIATION OF HOME BUILDERS, All Rights Reserved

No part of this publication may be reproduced. stored in a retrieval system, or transmitted in any form
by any means. electronic, mechanical, photocopying, recording. or otherwise without the prior written
consent of the National Association of Home Builders. The green home building guidelines provided as
Part One of this document are for the intended use of home builders and home builder associations.
which agree to treat the guidelines as proprietary. '
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INTRODUCTION

hewmdgreenm&mpuawwbmmalmnm

! mmmdumwmmmamﬂmmm |
ds@mmmmmaammmmmmm
mentnesoumeefﬁdembuﬂdhgdesignandmatemk.indooremmnmentalqmﬂty
homeownermahtemnce,andﬂaehome%mranimpadonﬂ:eem&mmentareaﬂ .
takenmaccolmt. :

Now toanswerﬂaequemﬁu WM“MM
green building?” There are many compelling reasons for
changmgthewavwebuﬂdandopemmhgmﬁ Although
wecannotmdaﬁecﬂngdmmmnm‘entwheawe
bmldahouse,greenhuildmgmnvmrkwwnrdnunm
mgthatemruunmmmi:mpact. .

Theaegmdehnes were desagned with: ﬂlemamsmm
home builder in mind., We récognize that many home
building companies already incorporate some elements of
green building into their current practices. However, the
pmposeofﬂ:mgmdebn&utohtghhghtuysmwh:dl
a mainstream home builder can eﬁemvelymdholmuﬂv
‘weave environmental concerns into a new home and to
provide a tool for local assoaanonstocreateagmea

home building program.

At the time dwsegndehnm were created, themwem 28
green home building programs in operation thmughout
‘the United States. These programs have done a great job
of spreading the word about green home building.
However; there are numerous other locales that are inter-
ested in green home building but have not had the
resotrces to create a program from scratch. These guide-
lines are intended to serve as a tool kit for home builder
associations to create new programs and to help those

programs expand and flourish.

GUIDING PRINCIPLES

As noted above, during the process of building a green
home, a builder takes numerous considerations into
account simultaneously and consciously incorporates

NAHB Model GREEN Home Building Guidelines

hnescons;.;:tof )y vari
-dasunctlmeuremsthat
bmldercmchoosaf}‘:&n in

Guiding pnncipla—-l.or DESIGN,
PREPARATION, AND DEVELOPMENT A g
Resource-efficient site design and develnpment pmcnees 74
help reduce the environmental impacts and improve the
energy performance of new housing. For instance, site

design principles such as saving trees, constructing onsite
storm water retention/infiltration features, and orienting

houses to maximize passive solar heating and cooling
bamcpmcm&wusedmthedtsngnandomucm&
green homes. i —.:"

Guiding Prlndnlu—ﬂEﬁOURCE EFFICIENCY
Most successful green homes started with the considera-
tion of the environment at the des:gn phase—ﬂxe time
at which material selection occurs. Creating resource-
efficient designs and )
using resource effi-
cient materials can
maximize function
while optimizing the
use of natural
resources. For
instance, engineered-
wood products can
belp optimize
resources by using
materials in which

INTRODUCTION



more than 50%
more of the log is
converted into struc-
tural lumber than
conventional dimen-

sional lumber.

- Resource efficiency is
also about reducing
- job-site waste.
Invariably, there are
leftover materials
from the construction process. Developing and imple-
menting a construction waste management plan helps to
reduce the quantity of landfill material. The average single-
family home in the United States, at 2,320 ft* (NAHB,
_2003) is estimated to generate between 6,960 and
12.064 Ibs. of construction waste. Thus, by creating an
effective construction waste management plan and taking
advantage of available recycling facilities and markets for
recyclable materials, construction waste can be reduced
by at least two-thirds, creating potential cost savings for
builders and reducing the burden on landfill space. -

Lastly, basing the selection of building materials on their
environmental impact can be tricky. For instance, a prod-
uct might be renewable, but on the other hand it wakes a
relatively great amount of energy to transport the product
to a project’s job site. One way to compare products is to
look at a prodiict’s or a home’s life-cycle environmental
impacts h-a process called life-cycle analysis
(LCA). An LCA of a building product covers its environ-
mental impacts “cradle to grave” through six basic steps:
1) Raw material acquisition, 2) Product manufacturing
process, 3) Home building process. 4) Home mainte-
nance and operation, 5) Home demolition. and 6)
Product reuse. recycling. or disposal. There are numerous
reasons why building products are not commonly selected
via LCAs. One of the issues is the availability of data—
there is a lack of data to feed into tools that allow for an-
LCA on a product or system.

One such tool created by the National Institute of
Standards and Technology (NIST) is the Building for
Environmental and Economic Sustainability (BEES)
software program. BEES has 10 impact categories: acid
rain. ecological toxicity. eutrophication. global warm-
ing. human rtoxicity, indoor air quality. ozone deple-
tion. resource depletion, smog, and solid waste. Since
information is not available to conduct full LCAs on all

INTRODUCTION

available building products, we have instead included an
LCA mind-set in creating the list of line items in the
Resource Efficiency section. Our hope is that in the
future the prescriptive line items in the guidelines will
eventually be replaced with a full LCA approach for the
home as a system and the components therein.

Guiding Principle—ENERGY EFFICIENCY
Energy consumption has far-reaching environmental
impacts: from the mining of fossil-fuel energy sources to
the environmental emissions from burning non-renewable
energy sources. And each home consumes energy year
after year, meaning that the environmental impacts asso-
ciated with that use accrue over time. Therefore, energy
efficiency is weighted heavily in a green build--
ing program.

Energy consumption occurs not only during
the operation. of a home but also during the
construction of a home and, indirectly, in the
production of the materials that go into the
home. Although the energy used to heat and cool a
home over its life far outweighs that to manufacture the
materials and construct it, the large number of homes
built (currendy about 1.85 million per year) renders the
energy used during the construction phase significant.

On average. a home built between 1990 and 2001 con-

sumed about 12.800 kWh per vear for space and water
heating. cooling, and lights and appliances. Where natural

gas is used., consumption averages 69,000 cubic feet

| per household annually. Total energy expenditures dur-

~ ing a year cost these homeowners about 51,600. Energy-
. efficiency improvements that make a home 20% more

efficient—a conservative estimate for many green
homes—could significantly reduce a homeowner’s

annual utility expenses.

No matter what the climate, energy efficiency is consid-
ered a priority in most existing green building guide-
lines/programs. Moreover. as the cost to heat and cool a
home becomes more unpredictable. it is advantageous to |
every homeowner to be “insulated” from inevitable urility
bill increases. As with all aspects of these guidelines, the
greatest improvements result from a “whole systems”
approach. Energy pe::forrnance does not end with
increased R-values, the use of renewable energy. and/or
more efficient HVAC equipment. Rather, there needs 1o
be a balance between these features and careful window

4

NAHB Model GREEN Home Building Guidelines



i
4

'._se!ecmn, buildmg envdope air sealmg, seahng, and Guldlng Rj’indple—lNDOOH ENVIROH -

3
yar ’ om founda: Qunurvf Al oA lay -
' ,noanmcmman'u}y high-performa energy- | Hea!thyﬁﬁ:bor envuonments atqactmnypeog to \
- efficient home that is less expensive  operate and | | green bm.ldmg After mry-eﬁuenq, L]
14 moreomﬁumbletohvemthana' ally | homesmdoormnsoftenacé&asthemost""
5 musn-ucted hume B el L
~ Guiding Prhcip!e—WATER emg cy - _' )
indoo pwphmtdesmdmgxmhomeq,m(beAdmﬁgq
mdwuﬁadﬂmmdooraﬁ-quahtvmﬂ:wmp 2
The importance of water resources is becoming increas- the all'webreaﬂm ms1de our hbmm Evcn rhough t.bﬂ'a is
ingly recognized. especially in the western third of the : ritaty _" defimuon of l‘mhhy indaar air, rlmuam
country. Choices between sending water to growing : mﬂﬁ tbat can mitigate the effetﬂxof potenna.l codr
urban areas and making water available for irrigation ) includi
. highlight the issues surrounding the scarcity of this
valuable resource.
Creeu homesdtm conserve wmboth hdogm' : ;_dout.
3 -.dwgners and blﬁldex?s best efforts to create a resource-

- : _ : efficient home. For emmp}e, homeowners often fail to
Gommmnmmobtnm&ddiﬂmdbmdiﬁwhmbuil&ms qhmgeanﬁlmﬁmg:ﬂarlvnrnegleezmopmmbmhand
eﬁemvdyu&mﬁwq;mmhndsmﬂm " Kkitchen exhaust fans to remove moist air. Mmyhome—
m:dlmdwmmhawd:mudmmalm 55 awmﬁammamofthemdoormmmmmmlquahn
mbeammmdﬁmgmﬁlunmmgm- - impact of using common substances in and around the
tammams&uhsmrmwmamlww&ém _ --housesm:haspﬁqmdas,faulma,andmmdeamng

o St AN R agm:s.By : bonwowmwﬂhumull‘hﬂ

s qﬂ&cmmmfcdmn&g '
pmabn%mhebmﬁmﬁtmkme
memﬁlbfhu&wwdmbeopawdmu
ummmtaﬂymnb&m :

Guldlng Pﬁndplo—GLOBAL mm:r & o
| 'lha’emmmm mlawdtohomebuﬂdmgandland .
development that do not fit neatly into the context of the
afomncnboned guiding principles. For these items that |
. are a by-pro _ctqummubwwu,wemadded :
: aaeparﬂéptmaple—globalimmd.{)nemmpleofan
msuehavmgglnbal:mp&ctmlhe selection of paints that
contain relatively low or no volatile organic compounds
(VOCGs). Although the VOC content of paint is often con-
sidered for indoor environmental reasons, the vast major-
1wofVOCsarere!easedbv thenmethepmnnsdn
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However, the release of VOCs, from wet pamt he]gg‘fon‘n
ground-level ozone pollution. ‘Therefore, the useo?fpw
or no-VOG paints falls under the global impact : principle
bmthcmvnmmmml nnpactofmgpamts with
lalanvtlyhgh VOG lmrdnsgmaterdn the g!oba] smle
- than 11 m on the indoor enmoument ; 1
Guidlng Fﬂnciplu—-—SlTE PLANNING AND
uun DEVELOPMENT

P M&Flind development is mclud-

FROH GREEN BUILDING‘

) previous section hxghhahte&the envnonmen:al bene-

3 'Iﬁtzs of green huxldmg practices. ngever_' gmm bmldmg

| 'e.ﬁtathntowncrsofglmn homes]m
pmdwnh uw-nmof oonvenuoml |

: expmﬂveuuhtybﬂ]s beoauseofenergyandwater
. Mmﬂut—cmen hossés Imve relatively even
 temper timdnoughoutthehome. wuh fewer drafts
2 R ~_.-_ B i - ” 2 follo“-ing dlese
_gmdeiinm Builderspa\ extra attention t6 construction
details that control moisture, choose materials that
mntamfewerd\elmca]s,anddesxgnmexdnngefﬁlm-
tion systems that can contribute to a healthier indoor
environment. - - ;
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Therefore information about o
%

._'_.l.tm unportanttonote thatabmlder
Hmneownemplayabxgmlemthe :

-tbq green home as it was uitended,

&mmmmm
homies incorporate bmldmgmamiaband construc-
uooidptmls thatsﬂwewmamﬂ:@usefnl]ifeofthg i
individual components and the whole house. Longer-
lastirig materials notonlvmcpnm g reammesfor

m&mlenance, and moredlmbla_
thatxeduce thehmeneedod
for upkecp. e

and, Lhurefom, should be instructed on

GUlDELlHES DEVELOPMENT PROCESS_.
The NAHB Model CGreen Home Building Guidelines were
developedthmughapubhcpmmssthaxm}udedthe
following major steps: =

1. Anmrzwawofd;eensnnghmlgmmhmm
builder programs—primarily home builder association
. programs, but also including several public sector and

non-profit programs. All but three of the 28 existing
programs are voluntary and market-driven.

2. A review of the vohmtary cnexgv-eﬂ'immm programs .

endorsed by NAHB.
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3. A review of the leading life-cycle analysis (LCA) tools
available for use by residential design and construction
professionals in North America (e.g.. BEES,
ATHENA).

4. Input through an open process from numerous individ-
uals in the NAHB Advisory Group and the Stakeholder
Group. 2

5. Applying certain criteria to each line item in order to
give the line items point values.

Each line item in the guidelines has a point value attrib-
uted to it. Once the Stakeholder Group members finalized
the list of line items for inclusion in the guidelines, the
NAHB team looked at each line item through three
different lenses: 1) environmental impact, 2) building
science and best building practices, and 3) ease of
Implementation. The team used publicly available infor-
mation, experiential data, and other data inputs to assign
each line item points via these three criteria. Each line
item’s final point total was calculated by weighting the
criteria. Environmental impact received the greatest
weight. followed by building science and best building
practices, with ease of implementation receiving the least

weight.

Environmental Impact—The main purpose of these
guidelines is to provide a framework for builders to reduce
a home’s environmental impact. We assessed how each
line item helped make a home more energy efficient,
improved indoor environmental quality, and so on.
Assigning a value to each line item is an inexact science
since all of the necessary data are not available. In addition,
some line items had impacts that spanned multiple princi-
ples, and. in some cases, the impact was positive for one
guiding principle while negative for another. With that as
background, the NAHB team took into account all of the
above considerations and available data to assess the
environmental impact of implementing each line item.
Using qualitative and quantitative information, the team
assigned value to each line item based on the positive
impact to the environment.

Building Science and Best Building Practices—Certain
green building practices dramatically affect how a house
operates. For example, the sealing of a home’s building
envelope has an impact on the home’s HVAC system. In
addition, some measures such as proper flashing details
and installation of weather barriers enhance durability,
minimize the possibility of indoor environmental prob-
lems, and are considered “best building practices.” Line

NAHB Model GREEN Home Building Guidelines

items that help a home perform effec-
tively as a system for the long term
were assigned a higher point value.

Ease of Implementation—Some line items are easier to
implement than others. The NAHB team compared each
line item with current home building practices and esti-
mated how difficult it would be for a builder to implement
the line item relative to cost and time. For instance, would
it take longer to install a new technology? Would subcon-
tractors need to be educated on the use of a new product?
Would a new technology cost more to buy? A line item.
will have a positive environmental impact only if it is
implemented. Line items that were relatively easy to
implement (and therefore more likely to be implemented)
were assigned a greater point value than the items that
are more difficult to implement.

Green Programs and Homes

Differ Across the Country

When assigning points to the line items, NAHB assumed
the home would be built in Baltimore, which is in

Zone 4 of DOE’s proposed climate zone map. The map
can be viewed at the following web site:
www.energycodes.gov/implement/pdfs/color_map_climate. _Mar03.pdf
For associations located outside of Zone 4 that are inter-
ested in creating a green building program. point values
can be customized for some line items most affected by
climate conditions. For example, an association in Florida
will likely want to increase the point values attributed to
installing an energy efficient-air conditioning

INTRODUCTION



system and decrease the point value associated with
installing a high-efficiency heating system. Similarly,

in the southwestern United States, associations would
probably place higher value on water efficiency measures.

; i

A thermometer symbol/in the User Guide identifies line

Sl |

l"

items that most likely will see point value changes due to
climatic differences across the country.

Additional factors can lead to the decision to alter point
values for a certain location, such as the availability of
materials, the recycling marketplace. and the existence of
rebate programs. A line item’s point value is determined
by consensus among the members of the green home
building program’s development committee. This is pri-
marily a qualitative process, and some acknowledgment
of the decision-making process should be clearly stated in
the program.

Various Levels of Green

Homebuilders differ in their relative knowledge and com-
fort level with green building concepts. Some builders
have been building green for vears, while others are being
introduced to the ideas for the first time. Recognizing this
broad range of knowledge. the NAHB team established
various thresholds to delineate different levels of green
building effort.

The first step was to identfy practices that should be
part of any home building project. The first level of green
building. Bronze. includes additional line items that in

TRODUCTION

the end show that a builder paid special attention to a
project’s environmental impact. The next two levels of
green home building, Silver and Gold, include additional
line items that place increasingly greater emphasis on the
home’s environmental impact. The “How to Use the
Guidelines™ section of this document outlines how to
score a home to determine if it meets or exceeds any of
the green home building levels noted above.

The Uncertainties of Green Building

It should be noted that although many green building
programs have been in existence for 10 years or more.
the concept and practice of green building is not clearly
defined and straightforward. Many gray areas remain in
identifving and cquantifying the precise environmental
impact for each particular line item. For example. there
is very little publicly available information regarding
manufacturing processes that document energy consump-
tion, impact on natural resources. or CO, emissions for
each building material.

In addition, a particular guideline may contain trade-offs
and carry with it contradictory characteristics. For
example, a recirculating hot water system can help con-
serve water but may use a relatively large amount of
energy in its operation. Although the guidelines in their
current form are based on experiential evidence and the
latest independent scientific research available. they still
may leave many questions unanswered due to the lack of
scientific and quantitative data.

NAHB Model GREEN Home Building Guidelines



Finally, assigning a particular degree of importance to dif-
ferent criteria undoubtedly involves a certain amount of
personal or local value judgment. Life-cycle assessment
(LCA) tools are beginning to sort out such questions, but
the tools still remain in their infancy. Therefore, this set of
green home building guidelines should be viewed as a
dynamic document that will change and evolve as new
information becomes available, improvements are made
to existing techniques. and technologies, and new research
tools are developed.

HOW TO USE THE GUIDEL‘NES
The guidelines are organized by the guiding pnnmples
listed above. However, there are two underlying ideas that
everyone should keep in mind before undertaking a green
home project. Fust, environmental considerations should
be incorporated into the project from the very beginning.
It is much harder to weave green home concepts into a
project after the house plans are finished. Second, the
house should be looked at as a whole as the builder deter-
mines which of the green home guideline items to put into
* the house: For example. making a home’s building enve-
lope tighter through air sealing and quality building tech-
niques can affect the way in which the builder designs the
home’s ventilation system. It is through such a forward-
thinking process that builders can gain cost efficiencies.

PART ONE—Gre n Home—

Bui li‘?:::u,.(: cklist

hr

Part One of these guidelines contains the checklist of line
items. Each entry includes the line item title, the point
value, and the items that should be provided by the
builder to verify that the line item was implemented.

The verification column assumes there'is a green building
program coordinator or other third party. However, the
guidelines and point system can be used independently
even if a formal green building program does not exist in
a particular region.

It is again recommended that a builder first become familiar
with the line items prior to designing a home to help intro-
duce concepts that a builder can incorporate into the home’s
design. construction. and operation.

To help a builder holistically incorporate green building into
homes. the NAHB team established different point levels to
achieve for each guiding principle at each level of green
building. The point system is described below.

NAHB Model GREEN Home Building Guidelines

POINT SYSTEM

There are three different levels of green building available
to builders wishing to use these guidelines to rate their
projects—Bronze, Silver, and Gold. At all levels, there are a
minimum number of points required for each of the seven
guiding principles to assure that all aspects of green building
are addressed and that there is a balanced, whole-systems
approach. After reaching the thresholds, an additional 100
points must be achieved by implementing any of the
remaining line items. The table below outlines the various
green building level thresholds. 4

Points Requ!red for the Three leferant
Levels of Green Building

Lot Dei:;igr\, Preparation,and
Development

Resource Efficiency
Energy Efficiency
Water Efficiency
Indoor Environmental Quality
Operation, Maintenance, and
Homeowner Education
Global Impact

Additional Points From SECthﬂS
of Your Choice

#* If the home does not hare a ducted distribution system for space heat-
ing and cooling, deduct 15 points from the number required in the
Energy Efficiency section.

“A reduction in the required points for a home without duct-

work for the space heating and cooling systems reflects the
fact that there are more points available for homes that do
have ductwork. Itis not intended as an indication of prefer-
ence for one type of system over another.

To determine point values for each guiding principle. a
builder simply adds the points for each line item applied
to the home for each guiding principle. Comparing the
project’s points for the individual guiding principles with
the chart above will determine whether the project is
deemed a Bronze-, Silver-. or Gold-level green home.

INTRODUCTION -



PART TWO —User Guide

Recognizing that some of the line items need more than a
one- or two-sentence explanation, the User Guide further
explains each concept. For each line item, the User Guide
contains an entry with the following subheadings:

Intent—Explains the general reasons for including each
line item in the guidelines and the impact that imple-
menting the line item will have on the environment.

Additional Information / How to Implement—Contains
text, pictures, and formulas to help facilitate the line
item’s implementation.

Resources—References to books, web sites, articles, and
technical guides for further in-depth information related
to the line item. Please note that the URLs were active
and current at the time this document was created. With
the significant changes occurring on the Intemet and in -
the home building industry products and services mar-
kets, location and availability of resources will likely
change over time.

As noted earlier, Appendix A provides additional ideas to
consider for builders and developers who can effect
change at the subdivision level, i.e., multiple home levels.

If a local green home building program does not exist. a
builder can use the checklist and User Guide to self-certify
a home. However, if a local association has used this
document to create a local green building program. the
builder can use the checklist and system from that pro-
gram to show a home’s relative green value.

n INTRODUCTION NAHB Model GREEN Home Building Guidelines



LOT DESIGN, PREP;&RATION, AND DEVELOPMENT

rd

1.1 SELECT THE SITE

: Choose an mfi]l site.

Select the site to minimize environmental impact.

| Avoid environmentally sensitive areas as identified through
site footprinting process or existing third-party data.

Choose a greyfield site.

' Choose an EPA-recognized brownfield.

1.2 IDENTIFY GOALS WITH YOUR TEAM

Establish a knowledgeable team.

A. Identify team member roles and how they relate
to various phases of green lot design. prep, and

development.

B. Create a mission statement that includes the

project’s goals and objectives.

1.3 DESIGN THE SITE

Minimize environmental impacts: protect, restore, and enhance the
natural features and environmental quality of the site (points for each -
gmdelhlemonlymwardedlq)onlmplemenmnunofﬂwseplms)

_ Cﬁnsen’e natural resources.
A. Complete a natural resources inventory used to

drive and create the site plan.

B. Create a pmtecuon and maintenance plan for priority
natural resources and areas during construction.
See Section 1.+ for guidance in forming the plan.

C. Participate in a natural resources conservation
program. e.g.. Building With Trees.

D. Provide basic training in tree and other natural

resource protection to onsite supervisor.

NAHB Model GREEN Home Building Guidelines

HOW TO VERIFY

Any one of the following:
e Comprehensive plan
* Wedand institute

* Site footprinting
process results

~ ® Set of site plans

Confirmation from a federal.
state. or local brownfields
site inventory lisé or repre-
sentative that the site is a
brownfield

Written project mission
statement, goals. and team
member roles

Pre- and post-development
natural resources inventory
Protection and maintenance

plan

Certificate or letter
indicating participation
in a natural resources
conservation program

SECTION 1 -



SECTION 1 LOT DESIGN, PREPARATION, AND DEVELOPMENT

HOW TO VERIFY
Site the home and other built features to optimize solar = House plans
resource (refer to Energy Efficiency module for guidance
on solar resource optimization).
s *sl.w;.i;ezs =g = _vd_,; 1;51_@:1/5;] ................... 3
A. Limit development footprint on steep slopes stability study results
(slopes greater than or equal to 25%). Topographical map

B. Complete a hydrological/soil stability study for steep with contour lines
slopes, and use this study to guide the design of all

structures onsite. i
C. Align road or extended driveway with natural
topography to minimize its grade and reduce cut
and fill.
D. Reduce long-term erosion effects through the design
and implementation of terracing, retaining walls,
landscaping, and restabilization techniques.

Sediment and erosion
control plans

| Minimize soil disturbance and erosion.
See Section 1.4 for further guidance. 2
A. Schedule construction activities to minimize exposed soils.
B. Use alternative means to install utilities, such as
tunneling instead of trenching, use of smaller
equipment, shared trenches or easements, and
placement of utilities under streets instead of yards.

C. Demarcate limits of clearing and grading.

Manage storm water using low-lmpact development
when possible.

A. Preserve and use natural water and drainage features.

B. Develop and implement storm water management
plans that minimize concentrated flows and seek to
mimic natural hydrology.

C. Minimize impervious surfaces, and use permeable materi- -
als for driveways, parking areas, walkways, and patios.

Storm water
management plan

36 Devise lan landscape plans to limit water and energy demand
while preserving or enhancing the natural environment.
A. Formulate a plan to restore or enhance natural

vegetation that is cleared during development.
Within this plan. phase landscaping to ensure
denuded areas are quickly vegetated.

B. Select turf grass and other vegetation that are native
or regionally appropriate species.

C. Limit turf areas of landscaped area, selecting native
and regionally appropriate trees and vegetation in a
way that complements the natural setting. ;

D. Group plants with similar watering needs (hvdrozoning).

E. Specify planting of trees to increase site shading and
moderate temperatures (see also Energy Efficiency
Guideline 3.4.1.c specifying siting of trees to reduce
the energy consumption of the home).

F. Design vegetative windbreaks or channels as
appropriate to local conditions.

i
|
|

- SECTION 1
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- G. Require onsite tree trimmings or waste of regionally
construction or as a base for walking trails.

H. Establish an integrated pest management plan to
minimize chemical use of pesticides and fertilizers.

HOW TO VERIFY

appropriate trees to be used as protective mulch during |

RS Vaincsin wildiife habitat,

1.4 DEVELOP THE SITE

gmdmg.mhn&pavmg,andmmllanonofuuhmm
ensure that targeted green development practices are
implemented (see 134)
THAE5T Conserve existing onsite vegetation.
A. \ﬁnnnnedmuhmoeduﬂdamagemmandodm
vegetation designated for protection

changes in grade, and compaction of soil and critical
oot ZOnes.

B. Prepare designated existing trees and vegetation for
-the impact of construction by pruning. root
pruning, fertilizing. and watering. -

H\lmmmomtesodthﬂmbammdemon

A. Demarcate limits of clearing and grading.

. B. Create construction “no disturbance” zones using
fencing or flagging to protect vegetation and sensitive
areas from construction vehicles, material storage,
and washout.

C. Install and maintain sediment and erosion controls.

D. Stockpile and cover good soil for later use.
through laying mulch. chipped wood. or plywood sheets.

14-day period.
G. Improve the soil with organic amendments and mulch.

Minimize environmental intrusion durlng onsite construction. |

F. Stabilize disturbed areas within the EPA-recommended

1.5 INNOVATIVE OPTIONS

Seek to obtain waivers or variances from local developﬁ:ent
regulations to enhance green building.

151 Share driveways or parking.

M i

Waiver or variance
for the plan
Waiver or variance
for the item(s)

INIWdO013A3IA ANV ‘NOILYVHYdIYdd ‘NDISIA LOT L NOILD3S
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RESOURCE EFFICIENCY

2.1 REDUCE QUANTITY OF MATERIALS AND WASTE

Create an efficient floor plan tha: maintains a
home’s functionality.

] 'Use advanced framing techniques that reduce the amount
* of building material while maintaining the structural
integrity of the home (see User Guide for examples)

Use bmldmg dimensions and lavouts that maximize the
- use of the resources by minimizing material cuts.

| Create a detailed framing plan and detailed material

takeoffs. Provide an onsite cut list for all framing and
sheathmg material.

Use buﬂd.mc ‘materials that ) requlre no additional finish
resources to complete application onsite.

Use pre-cut or pre-assembled building systems or methods.

A. Provide a pre-cut (joist) or pre-manufactured (truss)
floor and roof framing package—points provided for a

flooring or a roof framing package—additional points

g provided if both packages are used.

B. Provide a panelized wall framing system.

C. Provide a panelized roof system.

D. Provide modular construction for the entire house.
!TI

.,w Use a frost- -protected shallow foundation (FPSF).

2.2 ENHANCE DURABILITY AND REDUCE MAINTENANCE

Building design minimizes degradation, and weathering
of materials and enhances life expectancy. Features and
details are to be specified on architectural plans.

_'“"'; Provide a covered entry (e.g.. awning, covered porch) at
exterior doors to prevent water intrusion and subsequent
rotting of joists. sills. and finishes.

2.2.2 Us; recommended- mzed roof ov erhanﬂsfor—t:he(:_l;ln;t; .....

Install perlmeter drain for all basement footings sloped to
d.lscharge to daylight, dry well, or sump pit.

4 Install dnp edge at eave and trable mof edges

Install gutter and downspout svstem to divert water five
feet away from foundation and into the overall onsite
drainage area.

NAHB Model GREEN Home Building Guidelines

HOW TO VERIFY

House plans

House _p-léﬁs '

Framing plan

Cut list

Product literature

Installer. manufacturer, or

builder certified

House bians

* House plans

House plzmsm

S Plans s

SECTION 2
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HOW TO VERIFY

. Divert surface water from all sides of building. Slope top
of backfill to achieve settled slope of at least six inches of
fall within 10 feet of the foundation walls.

7" Install continuous and physical foundation termite ba.ruar
in areas where subterranean termite infestation is a
pmblem.

B0 Use termite-resistant materials for walls, floor joists, trusses,
mdwks.m,mmknownmbemtemfemd

_ Provide a water-resistant barrier (WRB) or a drainage

phnesvmbd:lndthzemorvmeerWMthe

SECTION 2 RESOURCE EFFICIENCY

-Install enhanced foundation wate.rpmofing

BB r.piov and show on plans the following flashing details:
A. Around windows and doors
B. Valleys
C. Deck/house juncture
D. Roof/wall junctures, chimneys step flashing
E. Drip cap above windows and doors.

Set of site'plans

2.3 REUSE MATERIALS

n Disassemble existing buildings (deoonstrucuon) instead
of demolishing.

| Reuse salvaged materials where posslhie

. Dedicate and provide onsite bins and/or space to facilitate
the sorting and reuse of scrap building materials.

' Listof oomponents

2.4 USE RECYCLED CONTENT MATERIALS

C & D waste management
plan

1 Use recycled-content building materials.

2.5 RECYCLE WASTE MATERIALS DURING CONSTRUCTION

5.1 De\-elop and unplcmeut a construction and demolition
(C&D)wastemnagunemphndmus_p?sfedat]gbme

List of components used

5.2 Conduct onsite recycling efforts, e.g., use grinder and
apply materials onsite. thus reducing transportation-
related costs.

chﬂ:ie construction waste offsue e.g.. wood. cardboard.

metals, drywall, plastics. asphalt roofing shingles. concrete. ©

block, other.

CopvofC&Dwaste
management plan

Copy of C & D waste man-
agement plan including

information on what materi-

als are going to be ground
for the project

Contractual agreement

and the builder
Documentation on materials
that have been recvcled

List of components recycled

. SECTION 2
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'HOWTOVERIFY .
2.6 USE RENEWABLE MATERIALS HETULE,

T, Use materials manufactured from renewable resources
 or agricultural byproducts such as soy-based insulation,
bamboo, or wood-based products

" Use certified wood for wood and wood-based materials and
products from all credible third-party-certified sources,
including

A. The Sustainable Forestry Initiative® Program

B. The American Tree Farm System®

C. The Canadian Standards Association’s Sustainable
Forest Management System Standards
(CAN/CSA Z3809)

D. Forest Stewardship Council (FSC)

E. Program for the Endorsement of Forest Certification
Systems (PEFC), and

F. Other such credible programs as they are developed
and implemented.

List of components used

Certification document—
points given per
component

ADN31D1443 304N0S3Y T NOILIIS

2.7 USE RESOURCE-EFFICIENT MATERIALS

se products that contain fewer resources than  List of components used

- traditional products.

2.8 INNOVATIVE OPTIONS

Gy, S e L
S 2" Use a life-cycle assessment (LCA) tool to compare the

i ' " environmental burden of building materials and, based
& on the analysis, use the most environmentally preferable
o product for that building component.

 List of components used

Provide BEES or ATHENA
output to show use of an
environmentally preferable
product

NA'HB Model GREEN Home Building Guidelines SECTION 2 .



ENERGY EFFICIENCY

3.1 IMPLEMENT AN INTEGRATED AND COMPREHENSIVE APPROACH TO ENERGY-EFFICIENT DESIGN
OF BUILDING SITE, BUILDING ENVELOPE, AND MECHANICAL SPACE CONDITIONING SYSTEMS

REQUIREMENTS—The home must meet the following conditions listed in 3.1.1 through 3.1.3 below.
The home must also achieve the equivalent of at least 37 points (Bronze level) from the optional guidelines in the
performance path (Section 3.2) or the prescriptive path (Section 3.3).

GUIDELINE HOW TO VERIFY

ResCheck Analysis (only nec-
essary if the local energy code

code, whichever is more stringent. Conformance shall

.be based on plan analysis using software such as ResCheck does not at least meet the
or other as approved by green building program ' IECC 2003 requirements)
administrator.

.2 Size space heating and cooling system/equipment according | Manual J load calculations
to building heating and cooling loads calculated using ’
ANSI/ACCA Manual ] 8th Edition or equivalent.
Computerized software recognized by ACCA as being in

compliance with Manual J 8th Edition may be used.

3 Conduct third-party plan review to verify design and Plan review may be completed
compliance with the Energy Efficiency section. When by Green Building Program
multiple homes of the same model are to be built by the administrator, energy program
same builder. a representative sample (15%) of homes administrators, architect/engi-
may be reviewed subject to a sampling protocol. neer, consultant. or other party

outside of the builder’s com-
pany and acceptable to the
Green Building Program

3.2 PERFORMANCE PATH

An energy-efficiency line item with a “(PP)” preceding it

is a line item likely to be used to calculate X% above
IECC 2003. If a builder chooses to use the performance
path—line item 3.2.1—to meet the guideline’s energy-
efficiency requirements, then those measures with a “(PP)”
cannot be used to obtain the 100 additional points from
sections of your choice.

" 321 Home is X% above IECC 2003
A. 15% (Bronze)
B. 30% (Silver)
C. 40% (Gold)

3 ﬁesCiwck .-\-nﬂ}'sis

NAHB Model GREEN Home Building Guidelines SECTION 3 H



GUIDELINE

3.3 PRESCRIPTIVE PATH

SECTION 3 ENERGY EFFICIENCY

:?«?g’}‘l * Building envelope

(PP)A. Increase effective R-value of building envelope
using advanced framing techniques, continuous
insulation, and/or, integrated structural insulating

system. Measures may include but are not
limited to:

* SIPS*, or

¢ [CFS*, or

Advanced framing, or

Insulated corners and interior/exterior
wall intersections*
Insulated headers on exterior walls
® Raised heel trusses
¢ Continuous insulation on exterior wall
* Continuous insulation on cathedral ceiling
* This line item also has a resource-efficiency benefit.

(PP)B Inoo;'porat_emr sea]mg packa;ge 1 reduce

infiltration. (All measures that apply to project

must be performed.)

. Caulk bottom plate of exterior walls.
. Air seal band joist cavities berween floors.
. Ensure air barrier continuity at all framed

e WO D e

cavities such as air chases, soffits, coffered
or dropped ceilings, and behind tub/shower
units on exterior walls. Use either an interior
or exterior air barrier as per local practice.
5. Caulk/foam all electrical, plumbing, heating
penetrations between floors (including attic,
basement, crawl space, and garage) and to

exterior

=)

-

ce

door jambs and framing.

9. If installing recessed lights in ceilings adjacent
to unconditioned space. use rated, airtight

the building envelope to subfloor or drywall.

11. If a fireplace is requested. install a sealed

combustion gas fireplace or a wood-burning

fireplace with gasketed doors.

. Sill sealer between foundation and sill plate.

. Block and seal cantilevered floors and kneewalls
. Weatherstrip attic hatches, kneewall doors.
. Insulate, caulk. or foam between window and

Approved by local program
administrator

Builder spec sheet

NAHB Model GREEN Home Building Guidelines



GUIDELINE

(PP)C. Use ENERGY STAR®—rated windows appropriate
for local climate.

- HVAC design, equipment, and installation

A. Size, design, and install duct system using ANSI/ACCA
Manual D® or equivalent.

B. Design radiant or hydronic space heating systems
using industry-approved guidelines, e.g., Guidelines
for the Design and Installation of Radiant Panel
Heating and Snow/lIce Melting Systems by the
Radiant Panel Association, Heat Loss Guide (H-22),
by the Hydronics Institute Division of GAMA or
accredited design professionals and manufacturer’s
recommendations.

C. Use ANSI/ACCA Manual S® or equivalent to select
heating and/or cooling equipment.

D. Verify performance of the heating/cooling system.
HVAC contractor to perform the following:

® Start-up procedure according to manufacturer’s
instructions

* Refrigerant charge verified by super-heat and/
or sub-cooling method

® Bumner set to fire at nameplate input

® Air handler setting/fan speed

e Total airflow within 10% of design flow

e Total external system static should not exceed
equipment capability at rated airflow.

E. Use HVAC installer and service technician certified
by a nationally or regionally recognized program
such as NATE. BPL, RPA. or manufacturers’ training.

(PP)F. Fuel-fired space heating equipment efficiency (AFUE):

288% (ENERGY STAR)

Oil Furnace: 283%

>90%

Note: Add three points if Manuals S and D and start-up procedures
are followed when one of the space heating units noted abore is installed.

HOW TO VERIFY E
i
Recommendation for local o
climate by Energy Efficient 2
Windows Collaborative. w
www.efficientwindows.org g
- m
-
()]
Manual D calculation -r:
i
Documentation of design or 2
design signed by professional -
=
M
-~
Manual § documentation
Certification by HVAC
contractor

HVAC certfication -

NAHB Model GREEN Home Building Guidelines

Certification by HVAC

contractor
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GUIDELINE

HOW TO VERIFY

(PP)G. Heat pump efficiency (cooling mode)
1. SEER 11-12%
2. SEER 13-14
3. SEER 15-18
4. SEER 19+
5. Staged air conditioning equipment
Note: Split svstems must be ARI-tested as a matched set.
*SEER 13 will be federal minimum as of January 2006.

Note: Add three points if Manuals S and D and start-up procedures are
followed when one of the ground source heat pumps noted above has

SECTION 3 ENERGY EFFICIENCY

7. 2-7.9 HSPF

8. 0-8.9HSPF

9. 0-10.5HSPF

>10.5 HSPF

Note: Split svstems must be ARI-tested as a matched set. :
(PP)I. Ground source heat pump installed by a certified

geothermal service contractor (cooling mode).

EER= 13-14

EER= 15-18

EER = 19-24

EER = >25

Note: Add three points if Manuals S and D and start-up procedures are
4 followed when one of the ground source heat pumps noted abore has
been installed. Do not take these points again in 3.3.2.J.

(PP)J. Ground source heat pump installed by a Certified Geothermal

Service Contractor (heating mode).

1. COP2.4-26
2. COP2.7-29
3. COP=3.0

K.  Seal ducts, plenums, and equipment to reduce leakage.
Use UL 181 foil tapes and/or mastic.

Certification by HVAC
contractor

Certification by HVAC

contractor

Certification by HVAC
contractor

The equipment supplier and the
contractor shall furnish, in writ-
ing, a “geothermal loop perform-
ance guarantee” stating that the
heat rejection and absorption of
the equipment will not exceed the
geothermal loop design submitted
and will consistently perform at
or above specified efficiencies
(taking into account water flow,
airflow and entering water tem-

Certification by HVAC
contractor

Certification by HVAC
contractor

i

n SECTION 3
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GUIDELINE HOW TO VERIFY E

-

L.  When installing ductwork: Certification by HVAC )

1. No building cavities used as ductwork. e.g.. panning OpeITALIN. 2

joist or stud cavities. :

2. Install all heating and cooling ducts and mechanical .

equipment within the conditioned building envelope. =

3. No ductwork installed in exterior wa.lls - _ s 2

M. Install return ducts or transfer grilles in every room having | Certification by HVAC m

a door except baths, kitchens, closets, pantries, and contractor =2

~ laundry rooms. i gt =y

N. Install ENERGY § STAR oel]mg fans (Pomts per fan) ~ Builder certified g

0.  Install whole-house fan with insulated louvers. Bmlder ceruﬁed Q
P. Install ENERGY STAR- labeled mechanical exhaust Builder - certified

in every bathroom ducted to the outside.

Water heating design, equipment, and installation

A. Water heater energy factor (EF) equal to or greater than
those listed in the following table.

Size (gallons) Energy Factor

30 0.64
40 0.62
50 0.60
65 0.58
75 0.56
30 0.95
40 0.94
50 0.92
65 0.90
80 0.88
100 0.86
SRR SRR
30 0.59
50 0.55
B. Install whole-house instantaneous (tankless) water
heater. (Water heater complies with DOE Standard
10CFR+430)
" C.Insulate all hot water lines with a minimum of one inch
insulation.

NAHB Model GREEN Home Building Guidelines SECTION 3 -



SECTION 3 ENERGY EFFICIENCY

GUIDELINE HOW TO VERIFY
D. Install heat trap on cold and hot water lines to and from Installer certified :
the water heater (if not integral to the water heater). i
E. Install manifold plumbing system with parallel piping Installer certified |
configuration (aka “home run™) using smallest diameter
piping allowed by code. '
4 Lighting and appliances :
A. Use an ENERGY STAR Advanced Lighting Package Builder certified |
(ALP) in home.
B. Install all recessed lighting fixtures within the Builder certified
conditioned envelope of the building, e.g., housing
does not penetrate insulated ceiling.
C. Install motion sensors on outdoor lighting (if not Builder certified
credited under 3.3.4.a). E
= D. Install tubular skylights in rooms without windows. Builder certified
E. Install ENERGY STAR-labeled appliances: Builder certified
® Refrigerator
e Dishwasher
e Washing machine.
.5 Renewable energy/solar heating and cooling Builder spec sheet

3.3.5.1 Solar space heating and cooling
A. Use sun-tempered design: building orientation.

sizing of glazing, design of overhangs to provide
shading are in accordance with guidelines below:

¢ Long side of the home faces within 30°
of south

® Glazing area < 7% of finished floor area
(FFA) on south face (Low-E)

e (Glazing area < 2% of FFA on west face
(Low-E. Low SHGC)

* (Glazing area < 4% of FFA on east face
(Low-E, Low SHGC)

® Glazing area < 4% of FFA on north face
(Low-E)

e Skylights less than 2% of finished ceiling
area. with shades and insulated wells

® Overhangs designed to provide shading on
south-facing glass (at a minimum), or
adjustable canopies or awnings. (See User
Guide for charts that indicate length of
overhang. amount and period of shading
according to latitude.)

SECTION 3
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GUIDELINE

B. Use passive solar design: sun-tempered design as above | = 1

plus additional south-facing glazing. appropriately
designed thermal mass to prevent overheating, and
provision for airflow to adjoining rooms.
* Sun-tempered design as outlined above except
additional glazing permitted on south
wall plus
¢ For any room with south-facing glazing
> 7% of FFA, properly sized thermal mass, and
* Provision for forced airflow to adjoining areas
as needed
* (SBIC Passive Solar Design Guidelines for your
climate should be referenced to size thermal
mass.)

Note: 3.3.5.1.A must also be done in order to receive points for 3.3.5.1.B.

C. Use passive cooling.
* Exterior shading on east and west windows. e.g..

shade trees, moveable awnings or louvers, covered f 3

porches

* Overhangs designed to provide shading on
south-facing glazing. Use supplied charts that
indicate length of overhang. amount and period
of shading according to lattude. (Not to be
double-counted if credited in 3.3.5.1.A above.)

*  Windows located to facilitate cross ventilation

* Solar-reflective roof or radiant barrier in
hot climates.

Note: All of the abore must be done in order to receive points
m&ilar water heating
A. Install solar water heating system. Must
use SRCC-rated system. Solar fraction:
1. 0.3
2. 205
m.&ddiﬁma] renewable energy options
A. Supply electricity needs by onsite renewable

energy source such as photovoltaics, wind. or
hydro whereby the system is estimated to
produce the following kWh per vear:
2,000 to 3.999
4.000 t0 5.999
6.000 +
(Equipment should carry all applicable
IEEE and UL certifications. Installation

shall be in accordance with local utility
and electrical code requirements.)

HOW TO VERIFY

Builder spec sheet identifying
passive solar design features

Documentation of design

process

Builder spec sheet

Documentation of design

process

Builder certified

Installer certified
Manufacturers®
specifications

Installer certified

Manufacturers’
specifications

ADN3ID1443 ADYINT € NOILDAS
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GUIDELINE

. Provide clear and unshaded roof area (+/-30°f south
or flat) for future solar collector or photovoltaics.
Minimum area of 200 sf. Provide a rough-in of
piping from the roof to the utility area:

e Conduit

* Insulated piping

C. Provide homeowner with information and
enrollment materials about options to purchase
green power from the local electric utility.

(Not to duplicate points for homeowner manual in [EQ section below.)

SECTION 3 ENERGY EFFICIENCY

T p———
verify installation of energy-related features such as:

A. Duct installation and sealing
B. Building envelope air sealing details
C. Proper installation of insulation including no
gaps, voids, or compression
D. Insulation cut accurately to fit cavity
E. Windows and doors flashed. caulked, and
sealed properly.
(When at least 100 homes of the same model are to
be built by the same builder. a representative sample
[15%] of homes may be inspected.)

r

e g blower door, duct leakage testing, flow hood
testing (per test).

A. Building envelope leakage: blower door test
results < 0.35 ACHnat

B. Central HVAC duct leakage: duct leakage
test results:

¢ Leakage to unconditioned space < 5% of rated
blower capacity

e Total leakage < 10% of rated blower capacity
C. Balanced HVAC airflows: flow hood test results:
® Measured flow at each supply and return
register within 25% of design flow.
e Total airflow within 10% of design flow.

(When multiple homes of the same model are to be
built by the same builder. a representative sample of

 Conduct third-party testing to verify performance, |

homes may be tested subject to the sampling protocol.) -

1

HOW TO VERIFY

Builder certified

Builder certified

 Inspection may be performed

by Green Building Program
administrator. energy pro-
engineer. or other party out-
side of the builder’s company
and acceptable to the Green
Building Program adminis-
trator.

At least two onsite inspections
should be done: one after
insulation is installed and the
second upon completion of the
project.

Report showing results of
testing

Examples of those who would
be qualified to perform testing
include but are not limited to
energy program technicians,
weatherization program tech-
nicians, HVAC contractors,
and energy efficiency/building
science consultants.

“ SECTION 3
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GUIDELINE

_ Innovative options
A. Install drain water heat-recovery system.
B. Install desuperheater in conjunction with ground
source heat pump.
C. Install heat pump water heater. Must be rated

according to the current US DOE test standard
and shall have an EF > 1.7.

D. Install occupancy sensors for lighting control.
(Points per sensor)

HOW TO VERIFY

wv

m

(g

: 2

o

Installer certified 4
Installer certified ::
z.

o

<

m

a

m

=
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<
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