Materials & Resources

Building materials choices are important
in sustainable design because of the ex-
tensive network of extraction, processing
and transportation steps required to pro-
cess them. Activities to create building
materials pollute the air and warer, de-
stroy natural habitats and deplete natural
resources. Construction and demolition
wastes constitute about 40% of che toral
solid waste stream in the Unired Stares,

One of the most effective stracegies for
minimizing the environmental impacts of
material use is to reuse existing buildings.
Rehabilitation of existing building shells
and non-shell components reduces solid
waste volumes and diveres these waste vol-
umes from landfills. It also reduces envi-
ranmental impacts associared with the
producrion and delivery of new building
produces, Reuse of an existing building
minimizes habitat disturbance and rypi-
cally requires less infraseructure such as
uriliries and roads. An effective way o
use salvaged non-shell components in new
buildings is to specify these materials in

construction documenrs.

When new materials are used in build-
ings, it is importan to consider different
sources, Salvaged materials can substirure
for new marterials, save on material costs
and perhaps add character o the build-
ing. Recycled content marerials reuse
waste products that would otherwise be
deposited in landfills. The use of local
materials supports the local economy and
reduces the impacts of transporttion.
The use of rapidly renewable marerials
and third-party certified wood minimizes
the impact of natural resource consump-
tion to manufacture new building mare-
rials.

Ower the past decade or 50, an increasing
number of public and privace waste man-
agement operations have begun (o reduce
construction debris volumes by recycling
and reusing these materials, Recovery and
recycling activities rypically involve job
site separation into multiple bins or dis-
posal areas. These activities can also rake
place offsite if space is not available on
the project site.
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Overview

Owverview of LEED™
Prerequisites and
Credits

MR Prerequisite 1
Swoeage & Collection of

Recyclables

MR Credit 1
Building Reus:
MR Credit 2
Conginection Waste
Management

MR Credit 3
Resource Reuse
MR Credil 4
Recycled Content
MR Credit 5
Local/Begional
Materfals

MR Credit &
Rapidly Renewable
Materials

MR Credit 7
Cartlfied Woad

There are T3 poinks
available for the

Materials & Resources
calegury,
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Storage & Collection of Recyclables Prerequisite 1 |

o Required

Facilirate the reduction of waste generated by building oecupanes thar is hauled to and
disposed of in landfills.

Requirements

Provide an easily accessible area that serves the entire building and is dedicared ro the
separation, collection and storage of materials for recycling including (ar 2 minimum)
paper, cormugated cardboard, glass, plastics and merals.

Submittals

Jd Provide the LEED Letter Template, signed by the architect or owner, declaring
that the arca dedicared o recycling is easily accessible and accommodares the

building’s reeycling needs.

' Provide a plan showing the area(s} dedicared to recycled marerial collection and
slomgc.

Summary of Referenced Standard

There is no lard ref d for chis prerequisi

LEED-NC Version 2.1 Reference Guide
87



Prerequisite 1

Synergies

55 Credit 2

Urban Redevelopment
58 Credit 5

Reduced Site
Disturbance

MR Credit 1

Building Reuse

EQ Presequisite 1
Minimum [AQ
Performance

EQ Credil 5

Indoor Chemical &
Pollulant Sousce Control

LS, Green Building Council
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Green Building Concerns

Recycling has become an integral part of

ULS. culture in the past two decades.
Haid.

pants to recyele. This includes designar-
ing adequare space for recycling activities
and storage of recyclable marerials.

Curbside recycling is now a ser-
vice in many urban communiries. Recy-
cling is also becoming the norm in ather
parts of life. For instance, office workers
recycle paper, airlines recycle aluminum
cans, and manufacturing facilities recycle
serap macerials such as sreel, plastic and
wood. The majority of U.S. population
is inclined to recycle as long as the pro-
cess is not too inconvenient or costly.
Table 1 provides an estimate of solid waste
generation for various building types.
Oeccupant recycling rates vary by build-
ing wype.

As an example of the potential for occu-
pant recycling, the waste stream of a large
federal office building was analyzed be-
fore recycling efforts were employed. The
average weight of waste per employee was
2.9 pounds per day. Many of the listed
materials, if nor all, could be recycled in-
stead of landfilled. The results of the
study are shown in Table 2.

The most effective method for pramor-
ing recveling activiries is to create conve-
nient opportunities for building vecu-

Table 1: Solid Waste Generation Rates

Building Type
Warehouses
Office Buildings
Department Stores
Supermarkets
Restaurants
Drugstores
Cafeterias
Chubs

Hotels

Schaools
Hospitals
Mursing Homes

E | Issues

By ereating convenient recycling opportuni-
ties for building occupants, a significant por-
tion of the solid waste stream can be diverted
from kndsils, Recyeling ofpaper, meals,carl-
board and plastics reduces the need w0 exdmct
virgin natural rsources. For example, recy-
cling one ron of paper prevents the processing
of 17 orees and saves three cubic yards of land-
fill space, Recycled aluminum requires only
5% of the energy required o produce virgin
aluminum from bausite, its raw material,
Recyeling also recduces environmental impacts
of waste in landfills. Land, water and air pol-
lution impacts can all be reduced by minimiz-
ing waste volumes sent oo landfills.

Economic Issues

Recyeling requires minimal initial cost
and offers significant savings in reduced
landfill disposal costs or tipping fees.
However, recycling activities use floor
space that could be used nrhcm-isu: In
larger buildings, processing eq

such as can crushers and canfbuard bal-
ers are effective ar minimizing the space
required for recyeling activities.,

Amount of Solid Waste

1.5 |bs / 100 SF /day

11b/ 100 SF / day

3 Ibs / 100 SF / day

7 Ibs ! 100 SF / day

2Ibs /100 SF { day

3lbs /100 SF / day

0.5 to 0.75 Ibs | meal

1.5 Ibs | meal

2Ibs { room { day & 2 Ibs | meal
6 Ibs { room & 0.25 Ibs { student / day
20 Ibs | bed | day & 2 Ibs / meal
4 Ibs | parson | day

‘Soume: Infesnational Dynatos Comoriion



Table 2: Sample Office Waste Charcterization

Recyclable Material Fr':;::aa:?:}
High-grade paper 39.6%
Low-grade paper 20.2%
Glass 11.8%
Miscellaneous paper TA%
Mewsprint 7.0%
Food waste 2.9%
Cardboard 2.8%
Plastic 2.6%
Matal 1.8%
Other 3.9%
Community Issues

Many communities sponsor recycling pro-

grams o encourage building owners and oc-
cupans o reduce the amount of waste being
lin landfills. Recycling cfforts remum
valuable rsources to the pmdumun process
and provide meore jobws versus landbilling, Some
recyclables provide revenue, although often noc
enough to offsct the cost nfmﬂumunandpm—
m"g‘ "I‘. LY
denceonvirgin mmwhmcauanm may
deseroy focal and distane habitar areas. Higher
recycling rares also result in more swble mar-
ke for recyeled marerials.

Design Approach

Strategies

In the design phase, designate well-marked
collection and storage arcas for recyclables
including office paper, newspaper, card-
board, glass, metals and plastics. Locare a
central collection and storage area in the
bascment or an the ground level with casy
aceess for collection vehides. Size the col-
lection and storage space to accommodare
recyelables storage. Research local recycling
efforts o find the best method of diverting
recyclable marerials from the waste seream.
Provide instruction w0 occupants and mainge-
nanee personnel on reqling procedures,

rials before reeyeling in arder to reduce the
amount of recycable volumes handled. For
instance, building ocaupants en reduce the
bags and other containers,

The City of Searle passed an ordinance
o require minimum arcas for recycling
and storage of recyclables in commercial
buildings. The ordinance is based on the
wial square footage of the building, Mini-
mum areas for residential buildings were
also specified. Table 3 can be used as a
guideline o size your recyeling area, Note
thar LEED does not require adherence ro
these guidelines.

Technologies

In addition to providing sufficient and ac-
cessible space for recycling, other devices
may further facilitate recycling effores.
These include, burare not limired to, card-
board balers, aluminum can crushers and
recycling chutes.

Synergies and Trade-Ofis

Drense urban areas rypically have recycling
infrastructure in place, but additional
space for collection and storage may be
costly. It is possible thar recyclable col-
lection and storage space could increase
the building footprint in some instances.
It is important to address possible indoor
environmental quality (TEQ) impacts on
building occupants due to recycling ac-
wvities. Those actvities that create odors,
noise and air contaminants should be iso-

Table 3: Recycling Area Guidelines

Minimum

Commercial Bullding

Square Footage Recycling Area
[SF]

0 to 5,000 &2
5,001 10 15,000 125
15,001 to 50,000 175
50,001 - 100,000 225
100,001 - 200,000 275
200,001 or more 500

E
= Ly
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lated or performed during non-occupant
hours to maintain optimal TEQ.

Resources

Web Sites
Business Resource Efficiency and Waste
Reduction

www.ciwmb.ca.gov/bizwaste, (916) 341-
6615

A program from the California Integrated
Wasee Management Board to assist in of-
fice recyeling and waste reduction effors.
Earth’s 911

www. 1800cleanup.org, (602) 224-5444
Information and education programs on
recycling as well as regional links to recy-
clers.

Recycling at Work
www.usmayors.org/ USCM/ recycle, (202)
293-7330

A program of the U.S. Conference of
Mayors that provides informacion on
workplace recycling efforrs,

Waste ar Work

www.informinc.org/wastearwork, (212}
TEE-T900

An online document from Inform, Ine.,
and the Council on the Environment of
New York City on serategies and case stud-
ies 1o reduce workplace waste generation.

Print Media

G L3 .ﬂandnf‘.bl. ..AI
Solid Waste by Luis Diaz et al, CRC
Press, 1993,

MeGraw-Hill Recyeling Handbook by
Herb Lund, McGraw-Hill, 2000.
Definitions

Reeycling is the collection, reprocessing,
markering and use of marerials char were
diverred or recovered from the solid waste
Stream.

A Landfill is a waste dispesal site for the
deposit of solid waste from human acrivi-
ties.
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Building Reuse Credit 1.1

Maintain 75% of Existing Walls, Floors and Roof :
1 point

Intent

Extend the life cycle of existing building stock, conserve resources, retain cultural re-
sourees, reduce waste and reduce environmental impaces of new buildings as they re-
late to materials manufacturing and transport.

Requirements

Maintain at lease 75% of existing building structure and shell (exterior skin and Fram-
ing, excluding window assemblies and non-strucrural roofing marerial).

Submittals

3 Provide the LEED Letter Template, signed by the architect, owner or other re-
| B ¥ ;
sponsible party, listing the retained elements and declaring thar the credit require-
ments have been mer,

— LEED-MNC Version 2.1 Reference Guide
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Credit 1.2 Building Reuse

, Maintain 100% of Existing Walls, Floors and Roof
1 point
in addition to
MR 1.1 Intent
Extend the life cycle of existing building stock, conserve resources, recain cultural re-
sources, reduce waste and reduce environmental impacts of new buildings as they re-
lare to marerials manufacruring and cransport,

Requirements

Maintain an additional 25% (100% total) of existing building structure and shell {ex-
terior skin and framing, excluding window assemblics and non-structural roofing ma-
terial).

Submittals

A Provide the LEED Lerter Template, signed by the architect, owner or other re-
sponsible party, demonstrating the recained elements and declaring that the credic
requirements have been met.

U5, Green Building Council
192
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Building Reuse Credit 1.3
Maintain 100% of Shell/Structure and 50% of Non-Shell/Non-Structure

1 point
in addition to
Ittent MR 1.1 &1.2

Extend the life cycle of existing building stock, conserve resources, retain culrural re-
sources, reduce waste and reduce environmental impacts of new buildings as they e
lare to materials manufacturing and transpore.

Requirements

Maineain 100% of existing building structure and shell (exverior skin and framing,
excluding window assemblies and non-structural roofing material} AND at least 50%
of non-shell areas {interior walls, doors, floor coverings and ceiling systems).

Submittals

Q Provide the lEI‘D Letter Template, stgncd by the architect, owner or other re-
ponsible party, d rating the retai and declaring that the credit
requirements have been met.

< y of ad Standard

There is no standard referenced for these credits.

LEED-NCVersion 2.1 Reference Guide
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Credit 1

Credit Synergies

55 Crexhit 4
Alternative
Transpeatation

S5 Creddit 5

Restluced Site
Disturbance

55 Credit 6
Starmwater
Management

58 Credit 7
Landscape & Estorsor
Dysign b Rechuce
Heal 1xlan
55 Credit #
Light Pallution
Roduction

WE Credit 1
Water Elficient
| Landscaping
WE Credit
Tnnavitivee Wastewate:
Treatment

WE Credit 3

Water Ui Reduction

EA Prerequisite 2
Mirdmim Eregy
Performandce

EA Prerequisite &

CFC Reshaction in
FIVALCER Equipment
EA Credil 1

Optimize Fneoy
Pedormance

EA Crodit 4

Dizone Depletion

ME Prevequisite 1
Storage & Collection of
Recyclables

MR Credit 2
Construction Waste
Management

EQ) Credhl 5

Indoor Chemical &
Pollutant Source Contral
EQ Crodit &
Contrallability of
Systems

Q) Credit 8

Diaylight & Views |

LIS, Green RBullding Council
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Green Building Concerns

Many apportunities exist o rehabilicare
existing buildings. Commercial real estate
companics often rehabilitate old industrial
buildings 1o mke advantage of prime loca-
ton, lower building costs and desirable
building charactenistics.

Environmental Issues
Reusing the building shell and non-shell
components of an existing building sig-
nificantly reduces construction waste vol-
wittes leaving the project site. Reuse strat-
epies also reduce environmental impacts
associated with raw material exuraction,
facture and of new
or recycled marerials. Building reuse mini-
mizes habitar disturbance associated with

developing on a greenfield site and typi-
cally requires less new infrastructure de-
velopment for utilities and roads.

Economic Issues

Reuse of an existing structural shell de-
pends an many factors including struc-
tural and 1 regrity, !unl«lml.uuh
compliance, fire and safery ¢

Building reuse maintains the vital link
between neighborhoods of the past and
present. Building reuse can often shoren
construction periods and reduce noise and
wraffic disruptions in the neighborhood.

Design Approach

Strategies

Rescarch the potential reuse of an exist
ing building’s structural shell in the early
design phase of the project and create a
list of hencfits and drawbacks of such a
scheme. Determine if programming and
Space | ing can be ace faved in
the existing building structure,
of the soructural shell is not possible, con-
sider preserving the facade, pasticularly in
urhan areas.

If reuse

The building envelope has a significam
impact on energy pedfonmance and opers-
tional costs over the hr::.mr. of the build-
ing, Evaluare the buil
tegrity and skin, functional suicability, u\k
comp nd culmral ¢
cance, and adapea d)lhty I addirion, con-

o structural in-

ce, historic

adaprability o the new building pmg_rr‘lm.
possible contamination issues, and encrgy
and environmentally efficient rerrofic con-
siderations. A critical review of all these
elements is necessary to determine the
advantages of reuse versus demolition,

Reuse of an existing building can reduce
the first costs of building substantially.
For instance, the Southern California Gas

i

sider the il of the
building, surrounding site and structural
shell. Examples o
include solar benefits or drawluacks, trans-
portation access, existing air quality levels,
and the possibility for upgrading ourdared
building components such as insulation and
glazing, Identify asbestos, lead-based paine
and other contaminants in the building and
apply required or appropriate removal or
S E

vironmental antributes

“omparty reused an existing building for
its Energy Resource Center and estimated
a savings of approximarely $3.2 million,
based on typical first costs for a 44,000-
square-foor building. The largese savings
were realized in masonry (87% savings),
site work (57% savings), conerete {49%
savings) and carpentry (70% savings).

Community lssues

The character of a neighborhood is ofien
defined by existing historic buildings.

Technologies

Consider upgrading outdated compo-
nents with new components that can en-
hance energy efficiency, water efficiency
and indoor environmental quality. Build-
g systems to consider for upgrade in-
clude HVAC systems, plumbing systems,
nsularion and windows,



shell - roof ——

interior - ceiling
interior - partitions
interior - floors —

shell - walls

structure - foundation

Figure 1: Example Reuse of Building

Synergies and Trade-Offs

The location of the existing building decer-
mines the neighborhood density, brownfield
status and transportation oprions.  Sire
amenities may or may not exist for
stormwater control and sire lighting, Pre-
served site surfaces such as roofs and park-
ing lots may concribute o urban hear is-
land effects. The existing plumbing and

Prepared by Paladine Consulting LLC

energy performance than a new building
with state-of-art wall construcrion. The
existing building orientation may pre-
clude the use of passive solar gains or may
lack shading devices to prevent unwanted
solar gain and glare.

Reusing a building also reduces the amount
af solid waste leaving the projece site. Thus,

irmigation systems may not have the e
ibilicy to allow for poeable water use reduc-
fion, i Juetion, and

building el qualifying for this credit

can also be applied to MR Credit 2: Con-
struction Waste Management. [fa portion

Stormwater mus:

The energy performance of buildings is
highly dependent on the building cnve-
lope and HVAC and lighting systems. For
instance, an existing building with mini-
mal insulation will rend o exhibic lower

of a building’s structure, shell or non-shell
components are reased bur chis efforr does
not meet the minimum levels as stared in
this credit, apply these reuse activities o MR
Coredie 2.

Existing buildings may have space con-
straings and may not be able w provide ad-

EEEN v EIIE

Credit 1

S LEED-NCVersion 2.1 Reference Guide
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U5, Green Building Council
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equate space for occupant recycling activi-
ties and separation of chemical storage ar-
eas. Older buildings may contain contami-
nants such as ashestos and lead-bhased paint
that can affect indoor air quality. Their sys-
tems may also contain HCFs and halons
that are detrimental o the Farths armo-
sphere. Daylighting and eecupant control
strategies may be difficult to implement in
the existing building’s kyour,

Calculations

The following calculation methodelogy
is used to support the credit submirtals
listed on the first page of this credic. In
ondu to qualify for this point, I'!t cmsr-
ing building must undergo a
S project includes an ad-
dition that is greater than 30% of the ex-
isting building’s square footage, it is con-
sidered a new building and is thus ineli-
gible for the building reuse credit. In such
cases, the reused building materials should
be included as part of MR Credir 2.

To caleulate the percentage of reused
building structure, consider structural ¢l-
ements such as footings, slabs on grade,
stem walls, columns, beams, exterior wall
secrions and diaphragms, as well as shell
elements such as brick cladding, roofing
and siding (see Equations 1 and 2).

Quantify structural elements in erms of
cubic feer (CF) and shell elements in rerms

of square feet (SF). Do not include doors
and similar elements. (Apply the environ-
mental benefits of reusing these elements
o MR Credir 2: Construction Waste Man-
agement.) Ifan jrem that cannot be reused
for its original function is reprocessed (on
or off the site) and installed for a different
use, it can be counted roward MR Credir
3t Resource Reuse. Wood beams that are
remilled for a similar use, for instance,
would be applicable o this credit. Demol-
ished concrere thar is crushed on site for
use as structural fill would also be appli-
cable to MR Credit 3.

Onge the structural and shell reuse per-
centages have been derermined, add these
two percentages together and divide by
two to obrin the approximate percent-
age of the total building thar is being re-
used [see Equation 3).

To caleulate the percentage of reused non-
shell building portions, consider all walls,
doors, floar coverings and ceiling systems.
Quantify the elements in terms of square
feet and divide the reused elements by the
existing total square footage of walls,
doors, floor coverings and ceiling systems
to obtain the péveiry of reused non-
shell building (scc Equation 4).
Tables 1, 2 and 3 summarize an example
building reuse project where both strue-
tural elements as well as non-shell (i.e.,
interior) clements were reused. The

Equalion T:

Structural %] = Reused Elements [CF]

Reuse Total Elements [CF]
Equation I:

Shell ] = Reused Elements [SF]

Reuse Total Elements [SF]
Exquation 3:

Building ,,, _ (Structural Reuse [%] + Shell Reuse [%])

Reuse %] = 2
Eqquation 4:

MNon—Shell Reused Elements [SF]

%] =

Reuse

Total Elements [SF]



spreadsheer indicates that 100% of the  Resources

structure and exeerior shell was reused and

569 of the non-shell interior components ' Web Sites
were reused. This qualifies for three  gucninable Communities Necwork Case

points under this credic. Seuclies

www.smarrgrowth.org/library/
typelistasp, (202) 328-8160
Several deconstruction and reuse case studies.

Table 1: Structural Flerments Reuse Example:

Structural Element Existing

Reused

Percentage
Reused
[%6]

ss [we ea [l ea [0

Credit 1

Foundation / Slab on Grade 11,520 11.520 100%
Columns 500 500 100%
Beams 250 250 100
Basement Wall 500 500 100%
Floar Decks 250 250 100%
Diaphragms 1,507 1,507 100%
Roof Deck 1,507 1,507 100%

TOTALS 16,034 16,034 100%

Tabbe 2: Shell Elements Reuse Fample

. Percent;

Shell Element Existing Reused rR.et afs
SF] [EF] 15

Roofing 1,000 1,000 100%
North Extarior Wall 8,235 8,235 100%
East Exterior Wall 6,950 6,950 100%
South Exterior Wall 8,235 8,235 100%
West Exterior Wall 6,950 6,950 100%
TOTAL 31,370 1,370 100%

Table 3: Imerior Elernents Rewse Example

Interior Element Existing Reused F‘er:{:c ag:;,
E5] 157 ]

Ceilings 40,000 0 Y
Waod Flooring 40,000 40,000 100%
Other Flooring 500 250 50%
Floor Coverings 500 250 0%
Walls 500 250 0%
‘Wall Panels 29,600 18,600 B4%
Other 20,600 18,800 B4%
TOTAL 140,700 78,350 56%

LEED-NC Version 2.1 Reference Guide
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Credit 1 Adaptive Reuse: Issues and Case Studies

in Building Preservation by Richard Aus-
tin and David Woodstock, Van Nostrand
Reinhold Company, 1987,

Case Study

KSBA Architects Office Building
Pittsburgh, Pennsyhvania

The KSBA Archirects office building is a LEED™ Cerrified I'i-
lot Project locared in the La ille section of Pisburgh, The
entire shell of the 1888 building was reused as well as 90% of
interior millwork. New components were installed to update the Cury of KSIA Archiiicn
interior spaces, including a raised access floor with HVAC and Chwner
modular cabling, indirece lighting and ergonomics. The build- AN Aickices
ing now serves as a state-of-the-art information and technology

headquarters for an architectural firm.

LLS. Gireen Building Council
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Construction Waste Management - Credit 2.1

Divert 50% from Landfill

1 point

Intent

Dhivere construction, demaolidon and land dearing debris from landfill disposal. Redi-
rect recyclable recovered resources back to the manufacturing process. Redirece reus-
able materials to appropriate sites,

Requirements

Develop and impl a waste T plan, quantifying marcrial diversion
goals. Recycle andfor salvage at lease 50% of construction, demolition and land clear-
ing waste, Calculations can be done by weight or volume, bur must be consistent

throughout,

Submittals

2 Provide the LEED Letter Templare, signed by the architect, owner or other re-
sponsible party, tabularing the total wasee material, quantities diverted and the
means by which diverted, and declaring chat the eredit requirements have been
mer,

LEED-NC Version 2.1 Reference Guide
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Credit 2.2 Construction Waste Management
Divert 75% from Landfill

1 point
in addition to

MR 2.1 Intent

Divert construction, demolition and land clearing debris from landfill disposal. Redi-
rect recyclable recovered resources back to the manufacturing process, Redirecr reus-
able marerials to appropriate sies.

Requirements

Develop and impl a waste 1 plan, quantifyi | di

goals. Recyele and/or salvage an addirional 25% (75% toral) ofcuns(rucuon, demoli-
tion and land clearing wasee. Calculations can be done by weight or volume, bur must
be consiszent throughout.

Submittals

O Provide the LEED Letter Templare, signed by the architect, owner or other re-
sponsible party, tabulating the toral wasee material, quantities diverted and the
means by which diverted, and declaring that the credit requirements have been

met.

Summary of Referenced Standard
There is no standard referenced for this eredit,

LLS, Green Building Council M
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Green Building Concerns
(.unstru.cnon anel demnlmun {C&D) acrivi-

Folid

The US. EPA estimares thar 136 million tons
of C&D debris (versus 209.7 million rons of
municipal solid waste) was generated in
1996—57% of it from non-residential con-
struction, renovation and demolition activi-
tics. This equates o 2.8 pounds per capica per

« ial tion g be-
tween 2 and 2.5 pounds of solid waste
per square foot, and the majority of this
waste can potentially be recycled. The
Ciry of Portland, Oregon, has msutu(ed

tion, renovarion and demaolition activities.
While this ccample is a potential s&.:nanu.
it should be noted thar the ¢

EIUEEY v« B
Credit 2

of C&D debris is highly variable and de-
pends an the geographic location and type
of activity.  Cardboard, for instance, is
mare prevalent during construction ac-
avites.

Environmental lIssues

Recyeling of construction and demolition
debris reduces demand for virgin re-
sources, and, in turn, reduces the envi-
ronmental impacts associated with re-
source extraction, processing and, in
many cases, tmlspnrmnon Landlfills con-

programs to reduce solid waste g

and promote recyclable marerial markets.
In 1993, the city was successful in divert-
ing 47% of all construction and demoli-
tion waste from landfills. In one project,
T6% of the waste from the construction
of a 5,000-square-foot restaurant was di-
verted from handfilling (61% was recy-
clable or reusable wood, 11% was card-
board, and 4% was gypsum wallboard).
Reeycling opportunities are expanding
rapidly in many communities. Metal,

and encroach upon
viluable gn:cn space. Through effective
tion waste L is pos-

sible 1 extend the liferime of existing
landfills, avoiding the need for expansion
ar new landfll sires,

Economic Issues

In the past, when landfill capacity was
readily available and disposal fees were
low, recycling or reuse of construction
Wiaste was not ccnncm:caliy fea.s:b]:
C iomn ials were

vegeration, concrete and asphalr li
opportunirics have long been available
and cc ical in most ities. Pa-
per, corrugared cardboard, plastics and
clean wood markets vary by regional and
local recycling infrastructure, bur are re-
cycled in most communiries. Some ma-
terials, such as gypsum wallboard, have
recycling oppormunities only in commu-
nicies where reprocessing plants exist. The
recyclability of a demolished material is
often dependant on the amount of con-
tamination arached to it. Demolished
wood, for instance, is often not reusable
or recyclable unless it is deconstrucred and
de-nailed.

compared to the cost of labor and, thus,
construction jobsite managers focused on

Tahle 1; COL Waste Stream Chasacterizations

A conseruction and demaolition debris
study conducred during one week in 1994
in Des Moines, lowa is presented in Table
1. Data include debris from construc-

Material

Concrete 288
Wood 206
Drywall 140
Metal 1.2
Roofing i
Brick 62
C 35
Miscellaneous B0

.qmm nmuamhm Rdert. GBS Inc., “Ideniiying CAD
i) Pricoreny, Marhiaprs 199,

Credit Synergies

58 Credit 2

Urhan Eedevelopment
55 Credit 3
Brownbield
Redevelopment

MR Credit 1

Building Reuse

EQ Credit 3
Construction 1AD)
Management Plan

LEED-NCVersion 2.1 Reference Guide
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worker productivity rather than materi-

Credit 2

als con; . In addirion, recycling
infr ture and materials markerplaces

LS, Green Building Council
202

o process and resell construction debris
did not exist. In recent years, increased
materials and disposal costs coupled with
mare stringent waste disposal regularions
and decreasing landfill capaciry ha\»e
hanged the waste

Local EOVEINMEnt agencies My private
organizations have partnered with the
industry to support construetion waste
management by publishing guides, direc-
tories and other educational macerials;
presenting recycling informarion at semi-
nars and workshops; and operaring pilot
projects to demonstrare the feasibilicy and
cost-cffectiveness of these activities.

Waste management plans require ime and
money to deaft and implement but rhcyc:m
guide a project to achieve sul I sav-

local recycling facilities, reprocessing costs
and the availability of virgin materials on
the marker, In general, it is cconomically
beneficial to recycle metals, conerete, as-
phalt and cardboard—o receive revenue
as well as to aveid paying a landfill tip-
ping fee. Market values normally fAluctu-
ate from month to month. When no rev-
enue is received for marenials—often the
case for scrap wood and gypsum wall-
bhoard—smaller rewards can come from
possibly shorter hauling distances and
avoiding landfill tpping fecs,

Some materials can be reprocessed and
reused on site. For instance, grinding de-
molished concree for use as structural Gl
can provide excellent savings versus haul-
ing debris away and purchasing gravel.
Community lssues

The | approach to construc-

ings throughout the construction process.
Projects that recycle construetion and deme-
licion debris benefit from lower tipping fees.
As landfill ripping fees continue o esca-
late, the option to recyele becomes mare
economically attractive, As a rule of
thumb, when landFill tipping fees exceed
$50 per ton, recycling becomes cnsr-cF—

tion waste is to remove all wastes from
the site and start with a “clean slae.” In
PECENE Years, CORSIIUCTon Wiste strategics
have dictated more thoughtful planning
and scheduling of solid waste streams.
Reusing  existing structures and
deconstructed materials on-site can re-
duce disruption to the community by
g truck craffic. Recycling sup-

fective. Local g
inflate tipping ek artificially o encour-
age greater recycling efforrs,

Recyclable materials have differing mar-
let values depending on the presence of

Table 2: Construction Materials Being Recyclod

ports local processing facilities, creates
jobs and reduces the need for additional
landfill capaciry. Salvage may include the
donation of materials to charitable orga-
nizations such as Habizar for Humanity.

‘Materials

Land clearing debris Asphait shingles

Clean dimensional wood Paint

Plywood, 058, & particle board Window glass

Concrete Carpet & carpel pad

Asphaltic concrete Plastic film

Congrete masonry units (CMUs) Polystyrene

Bricks High density polyethylene (HDPE)
Gysum wallboard Cardboard, paper, & packaging
Rigid foam insulatl




Design Approach

stormwater runoff volumes and to pro-
tect stockpiled recyclable marerials from

Strategies the elements.
Minimize factors thar concribute to waste [ the project is reusing a building, the ma-
such packaging, improper storage,  eerials ed can b

ordering errors, poor planning, breakage,
mishandling, and contamination of con-
struction For waste vol

applied to this credic
as well as 0 MR Credit 1. The waste man-
agclnen( plan should address construction

generared, identify and institute reuse,
salvage and recycle opportunities when-
ever economics and logistics allow. Table
2 is a list of marerials thar are being re-
cyeled invarious places around the United
States.

Develop and institute a construction
waste management plan thar idencifies
proposed deconstruction and salvage op-
portunities, on-site reprocessing and re-
use opportunities, recommended recy-
cling acrivicies, licensed haulers and pro-
cessors of recyclables, and potential mar-
kets far salvaged marerials. The plan
should include estimared coses associared
with recyeling, salvaging and reusing ma-
rerials and should also address source re-
duction of materials use.

kecping to avoid the contamina-
fion oFlhc I:mhd.mgmd subsequent impacts
on indoor air quality.
Materials included in MR Credits 3, 4,
5,6and 7 cannot be applied to this credir.

Calculations

'J.—h: fall,
is used to support the credit submirtals
listed an the first page of this credit. Use
aspreadsheet to rack the weights of con-
srruction wasees thar are landfilled and the
weight of construction, demolition and
land clearing (CDL) wastes that are re-
cycled, To caleulate the recycling percent-
age, use Equation 1. Calculations can be
done by weight or volume, bur must be
consistent throughout. Do not include
hazardous waste and excavarion soil in the

1
L
&

On the construction sice, d an area
specifically for construction and demaoli-
tion waste recycling. Train site workers
on the proper recyeling protocol and la-
bel recyclable containers effectively. In-
stitute monthly reporting and feedback
on the waste management plan ro asscss
progress and address any problems. Post
this information for all conserucrion per-
sonnel to read. Provide signs in the na-
tive language(s) of che workers.
Synergies and Trade-Offs

Praject sites in urban areas may have linde
or no space available for waste separarion

activities. Recycling areas should be cho-
sen wisely to avoid contaminating

Equation 1

Tables 3 and 4 demonstrate waste calcu-
lations for an example project. The
project recycled concrete, swel, wood,
cardboard, gypsum wallboard, masonry
and land clearing debris. An estimared
245.5 tons of waste were recycled while
43.7 tons were sent 1o the landfill. This
results in a recycling rate of 85%, which
qualifies for two points under this credit,

Typically, waste containers are sized by
volume and these volumes are weighed at
the marerials recovery facility or landfill.
To assist in calculations, Table 5 provides
estimates to convert waste marerials from
volume to weight.

Recycled Waste

Rae 41 =

Recycled Waste + Garbage

LEED-NCVersion 2.1 Reference Guide



ss [we|ea [l e[ i

Credit 2

U5 Green Building Council
204

Table 3: Revycled Materals Example

Recycled and Salvaged

Materials
Concrate 138.0
Land Clearing Debris 562
Wood 196
Gypsurm Wallboard 95
Masonry 9.4
Cardboard T2
Steel 3
Furniture 25
TOTAL 2455

Tabde 4: Landiills Materials Example

Miscellansous Garbage

Construction Materials Recyeling Asso-
ciation

www.cdrecycling.org

A nonprofic dedicated to information ex-
change within the North American con-
struction waste and demolition debris
processing and recyeling industry.
C ion Waste M,

book
www.smartgrowch.org/library/
articles.asplarc=15, (202) 328-8160

A report by the NAHB Research Center
on residential construction waste manage-
ment for a housing development in
Homestead, Florida.

Contractors’ Guide to Preventing Waste
and Recydling
www.resourceventure, org/
publications.hem, (206) 389-7304

A guidebook on wasee p in con-

Hand-

TOTAL

Table 3: Solid Waste Comenion Factars

Cardboard 100
Gypsum Wallboard 500
Mixed Waste 350
Rubbie 1,400
Steel 1,000
Woad 300
Resources

Web Sites

Construction and Demolition Waste
Recycling Information

www.ciwmb.ca.gov/ConDemo, (916}
341-6499

A program by the Culifornia Integrated
Waste Management Board including case
studics, fact sheets and links.

struction from the Business and Industry
Resource Venrure,

Government Resources

Check with the solid waste and natural
resources departments in your city or
county, Many local governments provide
information about regional recyeling op-
portunities.

Recycling and Waste M
ing Construction
www.metroke.gov/procure/green/
wastemngt.htm

Due-

Specification language from City of Se-
artle and Portand Metro projects on con-
SITUCTION WasTe management.

< s Bl € Lo

www.greenbuilder.com/sourceboak/
Construction Waste heml

A guide 1o construction waste manage-
ment from the Swicainable Building
Saurcefook.



U.5. EPA — Environmental Specifica-
tions for Research Triangle Park
www.epagovi rip/new-bldg/environmen-
alfspecs.hem, (919) 541-0249

Waste management and other specifica-
tions.

Waste Spec: Model Specifications for
Construction Waste Reduction, Reuse
and Recycling
www.tjicog.dst.nc.usledwaste hem, (919)
558-0343

Model specifications developed by Tri-
angle | Council of Gevernments in North
Carolina. Ten case studies show resules of
using the specifications.

Case Study
The Aspen Skiing C

Definitions

Construction, demolition and land clear-
ing (CDL) debris includes waste and
recyclables generated from construction,
land clearing (e.g., vegetation, bue not
soil), renovarion, and demolition or
deconstruction of pre-existing strucrures.
Recycling is the collection, reprocessing,
marketing and use of marerials thar were
diverted or recovered from the solid waste
Sstreanm.

Reuse is a strategy o return marerials ro
active use in the same or a related capac-
ity

Tipping Fees are fees charged by a land-
fill for disposal of waste volumes. The
fee 15 typically quored for one ton of wasee.

Aspen, Colorado

project savings of $35,000,

y Sundeck Rest.

The Aspen Skiing Company Sundeck Restaurant is 2 LEEDT™
Bronze Pilor Project thar is located arop Aspen Mountin, The project
team adopted 4 construction waste management plan and instituted
rigorous “grass roots” construction waste management effors thar
resulted in the diversion of 84% of construction waste marerials
from the landfill. The existing building was deconstructed, and
beams, doors, fixtures, appliances, furniture and other valuable items
were sold at 4 yard sale. Steel was segregared from the construction
waste stream and recycled. Wood and gypsum wallboard were ground
on-site and reused as compost. Finally, the existing foundarion was
processed on-site and reused as fill material. Overall, these measures
significanty reduced hauling trips to the landfill and resuleed in

ss [weea [l k[0
Credit 2
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Resource Reuse
5%

Intent

Reuse building marerials and products in order to reduce demand for virgin materials
and to reduce waste, thereby reducing impacts associated with the extraction and pro-
cessing of virgin resources.

Requirements

Use salvaged, refurbished or reused ials, products and furnishings for at least 5%

of building marerials.

Submittals

2 Provide the LEED Lerter Templare, signed by the architect, owner or other re-
sponsible party, declaring that the credit requirements have been met and listing
each material or product used o meet the credir. Include details demonstraring

that the project incorporates the required percentage of reused matetials and prod-
ucts and showing their costs and the wial cost of materials for the project.

55 |WE| EA EIHI’:Q D

Credit 3.1

1 point

LEED-NC Version 2.1 Reference Guide
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Credit 3.2

1 point
in addition to
MR 3.1

LS. Gireen Building Council
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Resource Reuse
10%

Intent

Reuse building materials and products in arder to reduce demand for virgin marerials
and o reduce waste, thereby reducing impacts associated with the exeraction and pro-
cessing of virgin resources.

Requirements

Use salvaged, refurbished or reused materials, products and furnishings for ar least
10% of building marerials.

Submittals

1 Provide the LEED Letter Templare, signed by che architect, owner or other re-
sponsible party, declaring that the eredir requirements have been mer and listing
each marterial or product used ro meet the credir. Include details demonstrating
that the project incorparates the required percentage of reused materials and prod-
uets and showing their casts and the total cost of all materials for the project.

Summary of Referenced Standard
There is no standard referenced for chis credit,



Green Building Concerns

Use of salvaged and refurbished materials
in new building projects extends the life
of materials and can reduce overall first
costs of construction marerials, Use of
salvaged marerials can also add characrer
to the building and can be used effectively
as architecrural details. Some areas of the
United States, such as New England, the
Pacific Northwest, and California, have
well-developed markers for salvaged ma-
terials while other regions are just begin-
ning to develop these markets.
Environmental Issues

Reuse strategies divert material from the
construction waste stream, reducing the

need for landfill space and the associated
water and air contaminarion ;ssucs Use

Conversely, cerrain salvaged materials may
be impossible to duplicare (such as tumn-
of-the century lumber and casewark) and
may well be worth the higher cost com-
pared fo new but inferior marerials,

Community lssues

By reusing locally obtained salvaged ma-
terials, local salvage businesses are sup-
ported. Also, saving landfill capacity ben-
efits the community through lower tip-
ping fees and fewer landfill sices overall.

Design Approach

Strategies

Develop a reuse strategy early in the sche-
matic design phase to incorporate salvaged
and refurbished building marerials and sec

of salvaged ials climi nviron
meneal impacts of producing new con-
struction and product materials. These
impacts are significant since buildings ac-
count for a large portion of our use of
natural resources, including 40% of raw
stone, gravel and sand, and 25% of vir-
gin wood.

Economic Issues

Some salvaged materials are more costly
than new materials due o the high cost of
laber invalved in recovering and refurbish-
ing processes, However, salvaged marerials
are often of higher quality and more du-
rable than available new materials. Local
demolition companies may be willing to sell
materials recavered from existing buildi

aged materials goals. For instance,
state that a minimum of 50% of all Aoor
surfaces will be salvaged. Identify local
sources for salvaged or refurbished build-
ing marenials and products. It may be
helpful to create and maintain a current
list of the salvage material suppliers to use
on other projects.
G ly sabvaged or refurbished build-
ing materials and products include seruc-
waral elements such as beams and posts,
wood fooring, wood pancling, doors and
frames, cabinetry and furniture, brick and
ather masonry products, and decorative
items such as mantels, ironwork and an-
tique light fixtures. Research all salvaged
and refurbished materials for durabilicy,

L

10 avoid landfill tipping fees and 1o gener-
are income. In some areas, munﬂ:\pn.imts
and waste have

e, code liance and envi-
mnmcnm] considerations. Do nor con-
sider items thar generally should not be

established facilities to sell s:llv:zgnd build-
ing marerial sales ar landfill sices.
Sometimes salvaged marerials are offered
ar prices that appear to be cost-cffecrive
bur may include hidden costs such as the
need for reprocessing, exorbitant trans-
portation costs or liabilities associared
with toxic contamination.

Ivaged and reused, such as roilees (older
models consume more warer) and win-

dows (older styles are less energy efficient).

When considering salvaged structural ma-
terials such as heavy nimbers, it is impera-
tive to check for structural incegrity, code
compliance and engineered rating to com-
ply with building codes for structural re-

ss (wi eA [l eo|ip |
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Credit 3

Credit Synergies

S8 Credit 2

Urban Redevelopment
S8 Credil 3
Brovnfield
Redevelopment

MR Credil 1

Building Reuse

MR Credit 5
LocalRegional
Matetials

LLS. Green Building Council
210

quirements, Also investigate salvaged ma-
ferials for possible contamination by lead
paing, asbestos, pesticides and ror.

Synergies and Trade-Ofis

The availability of salvaged macerials will
depend on the location of the project sice.
Building projects in urban areas often
have many opportunities to use salvaged
marerials, These marerials can be applicd
o MR Credit 5 if the marerials comply
with the requirements of the credir. Sal-
vaged materials cannot be applied o MR

. Credits 1,2, 4,6 and 7.

A material salvaged during a building
renovarion can be applied w this credit
only il it can no longer serve its original
funcrion and has been reprocessed and
installed fora different use. Materials that
will be reinstalled eo serve in their origj-
nal funcrion must be applied w MR
Credit 1.3, Building Reuse. On a project
site where an existing building is being
demaolished or deconstructed, the mare-
rial thar is salvaged on-site and installed

this credit is audited. 1f major mechani-
cal, plumbing and/or electrical compo-
nents are part of the salvaged marerials
contributing to credit compliance, then
add mechanical, plumbing and/or elec-
erical material costs in the caleulation (nu-
merator and denominavor), If the costof
the salvaged or refurbished material is
below markee value, use replacement cost
to estimate the material value. For ex-
ample, if reclaimed plywood is used in the
project ata cost of $15 per sheet and new
plywood costs $25 per sheet, use the new
cost in salvage and reuse caleulations.

A satnple caleulation for sabvaged building
marerials is presented in Table 1. Salvaged
materials in this example include brick and
reclaimed wood. The material coses of these
items are totaled and divided by the roal
material cost for the project. The ol
miarertals cost figure may be derived froma
defaulr calculation (45% of total construc-
tion cast) or a tally of acrual marerial coses.
The sample projece has chosen the lateer.

in the new building can be used to com-
ply wirh this credir.

Calculations

The following caleulation methadology
is used to suppart the credit submirals
listed an the first page of this credic. To
calculare the percencage of salvaged ma-
reridls used on a project, use the LEED
Levter Templare’s spreadsheer o list all
materials and products used on the project
and their associated costs. ldentify those
building marerials that are salvaged and
use Equation 1 1o dewrmine the salvage
percentage for the project.

The salvaged or refurbished starus of each
miterial must be validated by a staremen
from the provider of that material, in case

Equation 1:

Salvage =
Rate Il =

The resulting p e of 3.68% quali-
fies for one point under this credic,
Resources

Web Sites

California Marerials Exchange
www.ciwmb, ca.gov/CalMAX, (877) 520-
9703

A program of the California Integrared
Whaste Management Board, this exchange
allowss users to exchange waste items online.
Government Resources

Check with the solid waste and natural re-
sources departments in your city or county.
Many local governments provide informa-
tion about regional marerials exchanges and
other sources.

Salvaged Materials Cost [$]
Total Materials Cost [$]



Guide o R Efficient Buildi

Used Building Materials A TG

Elements
www.crbt.org, (406) 549-7678
The Cenrer for Resourceful Building

www.ubma.org, (877) 221-UBMA
UBMA is a nonprofit, mmbﬂihip—bﬂﬁtﬂ
B 5

Technalogy's directory of lly
responsible bmidm.s prodncts Tlus re-
source provi

per topic and congact :nfnrmmon for
specific products, including salvaged ma-
terials,

Materials Exchanges on the Web
www.metroke, gov/hazwasre/imex/
exchanges.huml, (206) 296-4899

A listing of materials exchanges on the
Web,

Reuse Development Organization
{ReDO}

www.redo.org, (317) 631-5395

A national nonprofit located in India-
napolis, Indiana, that promores reuse as
an environmentally sound, socially ben-
eficial and economical means of manag-
ing surplus and discarded marerials. See
the List of ReDO Subscribers for conacts
around the United Staces.

Salvaged Building Materials Exchange
www.greenguide.com/cxchange/
search.heml

A searchable database of salvaged build-
ing materials.

fved in the a ]
andlor rediseribution of used building ma-
werials,

Used Building Materials Exchange
www.build.reeyele.ner, (519) 767-2913

A free marketplace for buying and selling
recyclables and salvaged materials.

Definitions
Chain-of Custody is a tracking procedure
o decument the starus of a product from

the point of harvest or extraction to the
ultimate consumer end use.

Salvaged Materials are construction tma-
terials recovered from existing buildings
or construction sites and reused in other
buildings. Common salvaged )
include structural beams and posts, floor-
ing, doors, cabineery, brick and decora-
tive items. See the Synergies section for
more LEED-relared decails.

Table 1: Letter Template Speeadsheet Example for Resource Reuss

Provide 1otal construction cost

for 5% default total materlals value, OR

Provide total materials cost :exn,luds- bor, equipmenn

Product Name

Company Name

Credit 3

Froduct Cost

Brick (salvaged) Salvage Company $
Reclaimed Wood Salvage Company 5

Sub-total salvaged or rnusod 5

of total

d and reused

asap lag

33,700
130,000

163,700
5.68%

LEED-NC Version 2.1 Reference Guide
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Case Study

Philips Eco-Enterprise Center
Minneapalis, Minnesota

The Phillips Eco-Enterprise Center is a mixed-use building that
houses environmental and energy elficiency organizations, con-
sultants and manufaciurers, The building incorporates many
reused building marerials such as bricks, sinks, fire extinguisher
cabinets, furniture, doors and windows, In addivon, the struc-
tural members of the building consist of 189 reused steel joists
from a demolished warchouse.  Rewse of these joists saved an
estimated 50 tons of steel and 110 million BTUs of energy that
wou]d have been needed Fnr the buddlny design.  Finally, the
[ g was designed for d y i the futare. For example,
the fire exit stair tower was J.csigrwd 1o be disassembled, moved
and reassembled.  Also, the high-bay manufacturing space was
desigaed for conversion to rwo Hoors of office space if needed by
Future tenants.

Green Building Council

Chaner
The Green Instituie




Recycled Content

5% (post-consumer + 1/ post-industrial)

Intent

Increase demand for building products that incorporate recycled content materials,
therefore reducing impacts resulting from extraction and processing of new virgin
mazerials,

Requirements

Use materials with recycled content such char the sum of post-consumer recycled con-
tent plus one-half of the post-industrial content constitures at least 5% of the toral
value of the matesials in the project.

The value of the recycled content portion of a marerial or furnishing shall be derer-
minee by dividing the weight of recycled content in the irem by the total weight of all
material in the item, then mulriplying the resulting percentage by the roral value of the
ircrm,

Mechanical and elecerical components shall not be included in this calculation. Re-
cycled content materials shall be defined in accordance with the Federal Trade Com-
mission document, Guides for the Use af Fnvironmental Marketing Claims, 16 CFR
260.7 (&), available ar www.frc.govibep/grnrule/guides980427 hom.

P ial Technologies & Strategi
Establish a project goal for recycled content marerials and identify material suppliers
that can achieve this goal. During construction, ensure thar the specified recycled con-
tent materials are installed and quantify the rotal percentage of recycled content mare-
rials installed.

Submittals

O Provide the LEED Letcer Template, signed by the archireer, owner or other re-
sponsible party, declaring char the credit requirements have been mer and listing
the recycled content products used,  Include derails demonstrating that the
project incory the dp ge of recyeled conrent materials and prod-
ucts and showing their cost and percentage(s) of post-consumer and/or post-in-
dustrial content, and the total cost of all macerials for the project.

55 [WE] EAMEQ D

Credit 4.1

1 point
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Credit 4.2

1 point
in addition to
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LLS. Green Building Council
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Recycled Content

10% (post-consumer + /3 post-industrial)

Intent

Increase demand for building products that incorporate/have incorporated recyeled
content marenials, therefore reducing the impacts resulting from extraction and pro-
cessing of new virgin materials.

Requirements

Use marerials with recycled content such thar the sum of post-consumer recycled con-

tent plus one-half of the post-industrial content constitutes at least 10% of the ol
value of the materials in the project.

The value of the recycled content portion of 4 material or furnishing shall be derer-
mined by dividing the weight of recycled content in the irem by the roral weight of all
material in the item, then multiplying the resulting percentage by the total value of the

item.

Mechanical and electrical components shall not be included in this calculation. Re-
cyeled conrent materials shall be defined in accordance with the Federal Trade Com-
mission document, Guides for the Use of Environmental Marketing Claims, 16 CFR
260, 7 (&), wvailable at www.frc.govibep/grarule/guides980427 hem.

Submittals

[ Provide the LEED Leeter Template, signed by the architeer, owner or other re-
sponsible party, declaring thar the credit requirements have been mee and listing
the recycled content products used. Include details demonstrating that the project
incorporates the required percentage of recycled content materials and products
and showing their cost and percentage(s) of post-consumer and/or post-industrial
content, and the toral cost of all marerials for the project.

y of Ref ed Standard
FTC Guides for the Use of Environmental Marketing Claims, 16 CFR 260.7 (e)
wwws fre.govibep/grmrule/guides980427 hem

According to the guide: “A recycled content claim may be made only for marerials chac
have been recovered or otherwise diverted from the solid waste stream, either during
the manufacturing process (pre-c ), orafter o use (post-C ). To
the extent the source of recyeled content includes pre-consumer magerial, the manu-
facturer or advert I iation for concluding that the pre-consumer
material would otherwise have entered the solid waste stream. In asserting a recycled
content claim, distincrions may be made b pre-c and post-c
marerials. Where such distincrions are asserted, any express or implied claim about the
specific pre-consumer or post-consumer content of a product or package must be sub-
stantiated.

must have




“le is deceptive to misrepresent, directly or by implication, that a product or package is
made of recycled marerial, whn:h includes recycled raw marterial, as well as used, recon-
ditioned and fa P Unqualified elaims of recyeled content may
be made if the entire praduct or package, excluding minor, incidental components, is
made from recyeled material. For producrs or packages thar are only partially made of
recycled marerial, a recyeled claim should be adequately qualified to avoid consumer
deception about the amaount, by weighr, of recycled content in the finished product or
package. Additionally, for products that contain used, reconditioned or remanufaciured
components, a recycled claim should be adequarely qualified to avoid consumer de-
ception about the nature of such components. No such qualification would be neces-
sary in cases where it would be clear to consumers from the context that a product’s
recyeled content consists of used, reconditioned or remanufactured components.”

See the FTC document for illustrative examples.
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Credit 4

Green Building Concerns

Recyeled content building producrs con-

tain feedstock materials recovered from
AR

Credit Synergies

MR Credit 5
| LocalfRegional

Materials

FO Credil 4
Low-Emitting Materials

LLS. Green Building Council
216

[s or Waste streams,
These products are beneficial to the envi-
ronment because they reduce vigin ma-
terial use and solid waste volumes. 'I‘hr_-

number of b

building marker continues wo grow, the
costs for these irems will become com-
petitive with standard products. This
LEED credit favors post-consumer re-
eycled content because there is greater
need and value in stimulating the post-
consumer recycling marker.  Some re-
cycled products may not be as widely

ilding products «

recycled content feedseocks contintes to
grow every year as wecyeling effors increase
and the marketplace for recycled materi-
als develops. Many commuonly used prod-
uets are now available with recyeled con-
tent. These products include metals, con-
crete,
ramic tile and insulaton. Most recycled
content products exhibic performance
similar g products containing virgin ma-
tesials and can be incorporated into build-
ing projects with case.

masonry, acoustic tile, carper, ce-

Environmental lssues

By selecting materials with recycled con-
tent, environmental impacts associated
with excracring, harvesting and manufac

g virgin materials are ofien reduced.

he solid waste stecam is .||su reduced by
diverting recyclable i s that would
otherwise be deposited in a landfill, with
associated impacts to land, water and air
also lessened. The toral environmental
benefies of material recyeling are gener-
ally less than thae of marerial reuse be-
cause of the environmental burdens asso-
ciated wirth recyclable marerials collection,
transport and processing into new prod-
ucts. Therefore, reuse of building maren-
als (MR Credivs 1 and 3] s prefered over
recycling when possible,

Economic lssues

Some recycled content products cost more
than equivalent virgin products due to the
expenses of research and design, innova-
tive manufacturing cquipment and new
plants to produce the products, as well as
the actual costs of the recycling process.
As demand for recyeled products in the

ilable as conventional products.

Design Approach
Strategies

Cansider the incorporation of recycled
content building materials in the early
stages of project design and identify re-
cycled content materials poals.  |dentify
the types of materials For which recyeled
alvernatives exist and then identify spe-
cilic produces,

Recyeled content materials are building
produces thae include components thae
have recyeled content and are processed
off-
processed for reuse on the site, such as
crushed brick, asphale and conerere, are
not defined as recycled content marerials
in this conrext. Instead, these marerialy
should be applied o MR Credic 3: Re-
source Reuse,

Marerials from the site thar are

Ensure thar recycled conrent marerials
perform equally or berter chan virgin

materials in terms of strength, mai
nance and lifetime, Maintain or refer tw
lists of manufacturers and supplicrs of
recycled content materials, and support
regionally produced recyeled content
products when possible 1o reduce the
added coses of transportation.

Incorporate products into the building de-
siggn that notonly have recycled content bur
are also recyclable. Remember o research
all reeycled conent marerials for durahil-
iy, performance and environmental con-
siderations.  For instance, if the recycled
conent product is not as durable, the ben-
fits to the environment may be compro-



mised. Also check recycled conrent mare-
rials for problematic air emissions, especially
with synthetic products such as plastic, rub-
ber and polyester.

During construction, ensure that the ac-
tual marerials installed are those that were
specified in the conrract documents.
Record the percentage of post-consumer
and post-industrial recycled content for
the LEED Letter Template calculations,

Synergies and Trade-Offs
Recyeled content produces should be

evaluated in terms of their | ial im-

Plumbing produces may be excluded. If
plumbing products are included, the Let-
ter Template’s default materials cost can
not be used (plumbing irems must be
added into the materials cost toral).

Post-consumer recycled content is con-
sumer waste that has become a raw mare-
rial {feedsrock) for another product. It
originates from products that have served
a useful purpose in the consumer mar-
ker, Much of this Feedstack comes from
resiclential curbside recycling programs for
aluminum, glss, plastic and paper. Other
f A | 1%

pacts on IAQ)L. In some cases, chemical
binders used in recycled content products
or processes contain off-gassing ingredi-
ents thar can have a negative impact on
IAQ. These off-gassing building prod-
ucts could affect conscruction workers as
well as building occupants over the life-
ime of the building,

It is often possible to specify recycled con-
eent building products thar are also manu-
factured and recovered locally, 1F this is the
case, recycled content marerials can also be
applied o MR Credit 5. Recycled content
magerials cannot be included in calculations
for MR Credins 1, 2, 3, 6and 7.

Calculations

The following caleulation methodology
is used to support the credit submittals
listed on che first page of this credit. To
calculate the percentage of recycled con-
tent materials used on a projecr, use the
spreadsheet in the LEED Letter Templare
o list all recycled content marerials and
products and their associated costs. For
cach product, identify the percentage of
post-consumer and/or post-indusrrial re-
cycled content by weight, and list the re-
cycled content information source.

Mechanical and elecrrical systems com-
ponents are not applicable o this credic
{e.g. HVAC equipment, ductwork, wir-
ing and lighting fixtures and concrols).

post-c is supplied by
busi that regycle @ tion and
demalition debris. Post-industrial recycled
content products are those that contain
waste from industrial processes char has
been traded through the markerplace. For
instance, a composite board manufacrurer
may purchase {or haul away for free) saw-
dust from a lumber mill or waste straw
from a whear farm. This definition does
not include in-house industrial serap or
trimmings, which are normally fed back
into the same manufacturing process,

Mot building products will only have one
type of recycled content, but a few prod-
ucts contain both post-consumer and
post-industrial recycled content. The Lee-
ter Template determines each product’s
recycled content values (post-consumer
and post-industrial) using Equation 1,
and caleulates the total recycled content
percentages using Equation 2. To deter-
mine point achievement, the spreadsheet
uses the best ane of two competing sce-
narios: post-consumer content value only,
or post-consumer plus half of the post-
industrial value.

In order w declare achicvement of this
credic within the Letter Templates, the
project team should compile cut sheers,
product licerature (hrochures) or ocher
documentation that clearly indicare
whether the matesial contains post-con-
sumer of post-industrial recycled maeeri-
als or both, and what percentages by

55 [we|EA]
Credit 4
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weight. If nothing clse is available, ob-

Credit 4

in an official statement from the prod-
uce manufacturer stating the recyeled con-

tent percentage by weight and if the re-
cyeled content is post-consumer or post-

refurbished materials are not considered
to contain recycled content, and these ma-
rerials should be applied to MR Credit 3:
Resource Reuse.

Table 1 presenes recycled content mare-

industrial. If there is no information for
stecl produces, assume thar recycled con-
tent is 23% post-consumer, Salvaged and

rials calculations for 4 sample project.
Material costs exclude installation costs
(g labor and equipment).  The ol

Table 1: Letier Template Spreatkhers Fxample for Beoyeled Content Matesials

Provide total construction cost

for 45% default total

st
Pravide total materials cost (exciude labor, equipment) S 2,875,744

Product name Preduct Cost % Post-

Industrial

%o Post-
Consumaer

Company

Recycled content
information solros

Conerele Concrete Company 8 22 500 100.00% 0.00%

Compost Compost Company 25,000 100.00% 0.00%

Rebar Rebar Mar gCo. 3§ 86,000 65.00% 0.00% letter from factory

Brick {new] Masonry Manufacturing Co. 28,500 0.00%  15.00% letter from factory

Misc. Metals various 178,000 60.00% 0.00% manufacturer’s inform.
Panels Wheatboard Co. 93,090 0.00%  25.00% culsheet

Metal Siding Siding Co. 38,000 25.00% 0.00%  product brochure

Matal Rmﬂgg Roofing Co. 35,000 B85.00% 0.00% Mu:l brochure

Ceramic Tile Tile Co. 11,396 95.00% 0.00%  product brochure

f tical Tile Ceiling System Co. 11,000 80.00% 0.00% cut sheet

Carpel Carpet Co. 50,000 40.00% 0.00% product brochure

Carpet Pad Carpet Co. £ 3,000 0.00% 100.00% cutsheet

Toilat Partitions Partition Co. 5 4,000 100.00% 0.00% product brochure

Product Cost Subtotal $ 586,486

Total value of post-consumer content  § 294776

Total value of post-consumer content as a percentage of a total value of all materials 10.24%

Total value of post ial content  § 30,548
Total value of post-industrial content as a percentage of total value of all materials 1.068%
Combined value of post and half of post-industrial content 5 310,050
[~ walue of post: content plus hall of pest-industrial content
as a percentage of total value of all materials 10.77%
Exqquation 1:
Recycled Content ] = Material or 5] x Recycled
Value ~ Product Cost Content %
Exquation 2:
Recycled Content (%] = Recycled Content Value [§]
Rate " Total Materials Cost [$]
Euuation 3
A bly Recycled _ Material Weight [Ibs] x Recycled Content [%]

Total Weight [Ibs]
5. Green Building Council
218



materials cost figure may be derived from
a defaulr caleulation (45% of total con-
struction cost) or a tally of actual mare-
rial costs, The sample project has chosen
the latter. “Company” refers to the manu-
facturer or a manufacturer’s representa-
tive. For each recycled content producr,
the percentage of post-consumer or post-
industrial content by weigh is noted.
Then the recycled content value in dol-
lars is caleulared using Equation 1. In
the example, rebar costs $86,000 and
coneains 65% post-consumer recycled
content. This is equal to a recycled con-
tent dollar value of $55,900 ($86,000 x
65%) New bricks cost $28,500, con-
ain 15% post-industrial content, and
have a recycled conten dollar value of
$4275 ($28,500 x 15%)

As product data is entered, che spread-
sheet sums cach of the rorals and uses
Equation 2 to calculate the percentages
necessary for amalysis and point assess-
ment: post-consumer content value, post-
industrial content value, and post-con-
sumer content plus half of the post-in-
dustrial content. For this ple, the

Table 2 illustrates an assembly caleula-
tion for concrete containing 100% post-
industrial fly ash. Fly ash consri 98

Credit 4

pounds in one wn of the example con-
crete mix. This results in an overall re-
cycled content percentage of the concrete
mix of 5% by weight.

Resources

Web Sites
CIWMB Recycled Content Product Da-
tabase

wwwcwmb.cagov/mep, (916) 3416606

A searchable dacabase for recycled con-
tent products, developed by the Califor-
mnia Inregrated Waste Management Board.
Government Resources

Check with the solid waste and natral re-
sources departments in your city or counry.
Many local governments provide informa-
tion on recyclers and recycled content prod-
uet manufacturers within eheir region.

GreenSpec

toral value of post-consumer recyeled con-
tent plus half of the post-industrial con-
tent is 10.77% of the total marerials cost
and carns two points under this credit.

For assemblies, the assembly recycled con-
tent should be caleulated. Use Equation 3
to determine the assembly recycled content.

Table 2: Recycled Content Assembsly Example

Concrete Components Weight

[Ibs]

www.greenspee.com, (802) 257-7300

Derailed listings for more than 1,500
green building products, including envi-
ronmental data, manufacturer informa-
tion and links ro additional resources.

Recycled Content

Percentage by

Weight

%]

Water 160 = 8%
Cement 306 — 15%
Fly Ash 98 100% 5%
Coarse Aggregate 205 - 45%
Aggregate 541 - 27%

TOTAL 2,000 100%

LEED-NCVersion 2,1 Reference Guide
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Guide to Resource-Efficient Building El-

ements

Credit 4

www.crbr.org, (406) 549-7678

The Center for Resourceful Building
Technology's directory of environmenrally
responsible building products. This re-
source provides introductory discussions
per topic and contact information for
specific products.

Oikos

oikos.com

A searchable direcrory of resource-cffi-
cient building products and sustainable
design educational resources,

U.S. EPA Comprehensive Procurement
Guidelines Program
www.epa.govi/cpg/products hem
Coneains EPA information on recycled
content materials with guidelines for re-
cycled percentages. Includes a searchable
darabase of suppliers.

Case Study

Greater Pittsburgh Community Food Bank
Pittsburgh, Pennsylvania

The Greater Pittsburgh Community Food Bank is a LEED™ Sil-
ver Pilot Project serving local food banks in ‘Western Pennsylvania.
The building houses distribution, warchouse and processing facili-
ties and is designed w wrilize site resources and be a positive
workspace for building occupants. The building contains a sub-
stantial amount of recycled content building materials. These ma-
terials were required in specifications and included the following:
reinforcing steel, structural steel, metal framing, ceramic tile floor-
ing, sheet flooring, asphalt paving, gypsum wallboard, ceiling grid
and tiles, and toiler particions. In addition, a low-permeability,
cementitions (LPC) marerial was used as structural fill, which con-
sisted of 95% industrial waste products such as fly ash, lime and
flue gas desulfurization material.

us.

220

Green Building Council

Definitions

Post-Consumer recycled content is con-
sumer waste that has become a raw mate-
rial (feedstock) for another product. e
originares from products that have served
a useful purpose in the consumer mar-
ker. Much of this feedstock comes from
residential and commercial {office) recy-
cling programs for aluminum, glass, plas-
tic and paper. Other post-consumer feed-
stock 15 supplied by businesses thar recycle
construction and demolition debris.
Post-Industrial recycled content is ourpur
from a process that has not been used as
part of a consumer product, that is sold,
traded, or exchanged under commercial
terms (including audirable rransactions be-
rween profit centers within an organization)
as feedstock for another industrial process,
and thar would ocherwise be landfilled, in-
cinerarted or somehow disposed of s a waste,
a5 defined by the Federal Trade Commis-
sion. For instance, a compuosite board
manufacrurer may purchase {or haul away
for free) suwdust from a lumber mill or waste
straw from a wheat farm. Wood chips
would not fie this definition.

Conarsosy uf Cardv = fape Archin s

Owner

Greater Pitlshurgh Community Food Bank



Regional Materials
20% Manufactured Regionally

Intent

Increase demand for building materials and products thar are exeracred and manufac-

(I.Ir\.d within tht. region, thereby supporting the n:g:oml economy and reducing the
| impacts resulting from I

Requirements

Use a mini of 20% of building ials and products that are manufactured*
regionally within a radius of 500 miles.

* Manufacturing refers to the final assembly of components intn the bailding producr that is fusnished
and installed by the tradesmen. For example; if the hardware cormes from Diallas, Tesas, e Jumber from
Vancouver, British Columbin, and the joist i assembled in Kent, Washingron; then the location of the
final assembly is Kene. Washingron,

Submittals

3 Provide the LEED Letrer Templare, signed by the archireer or responsible party,
declaring that the credir requirements have been met. Include calcularions dem-
onstraring that the project incorporates the required percentage of regional mare-
rials/products and showing their cost, percentage of regional components, dis-
tance from project o manufacrurer, and the toral cost of all marerials for the project.

ss \wi ea [fl{ ko1

Credit 5.1

1 point

LEEL-NC Version 2.1 Reference Guide
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Credit 5.2

1 point
in addition to
MR 5.1

U5, Green Building Council
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Regional Materials
50% Extracted Regionally

Intent

Increase demand for building materials and produces that are exeracted and manufic-
tured within the region, thereby supporting the regional economy and reducing the
environmental impacts resulting from rransportation,

Requirements

Of the regionally manufacoured materials documented for MR Credit 5.1, use a mini-
i of 50% of building marerials and products char are exracted, harvested or recov-
ered (as well as manufactured) within 500 miles of the project site.

Submittals

A Provide the LEED Lerrer Template, signed by the archirect or responsible party,
declaring that the eredit requirements have been met. Include

ations dem-
anstrating that the project incorporates the required percentage of regional mare-
rials/produces and showing their cost, percentage of regional components, dis-
e from project i manufacturer, and the ol cost of all materials for the project.

5 y of Ref ed Standard

There is no standard referenced for this credic,



Green Building Concerns

By purchasing regionally manufactured
building materials, the local economy is
supported, transportation costs and en-
vironmental impaces are reduced, and
dollars are remined in the region, support-
ing the regional sconomy. The availabil-
ity of Iy factured buildi

materials is dcpcnd«:nt on the project ]G—
cation. In some areas, the majoricy of
products needed for the project can be
obrained within a 500-mile radius. In
other areas, only a small portion or none
of the building materials can be sourced
locally. Itisalso important to address ihc

cal climate when compared with mareri-
als from ocher regions, The use of regional
building materials supports the regional
economy, helping to strengthen the local
community and contribure 1w a high qual-
ity of life.

Design Approach

Strategies

Cansider the incorporation of regional
building marcrials carly in the schematic
design phase. Research regionally sourced
and manufactured building materials for

dllmblllt} pﬂfurm:na: and other envi-
I consi ions., Create and

souree of raw marerials used ro -
ture building producrs, Raw materials for
some building products are hirvested or
extracted far from the point of manufac-
ture, creating air and warer pollution due
1o transportation between poinr of exrrac-
tion and point of manufacture.

Environmental Issues

The use of regional building materials
reduces transportation activities and the
accompanying pollution required o de-
liver the marerials ro the job sire. Trucks,
trains, ships and other vehicles deplere
finite reserves of fossil fuels and generare

air pollution. By selecring building ma-

maintain a currene listing of regional
manufacturers for future reference. Once
the research of building macerials is com-
plered, specify appropriate regionally
sourced and manufaceured building ma-
terials in the contract documents,

Synergies & Trade-Offs

The location of the project site has a large
effece on the availability of regionally
sourced materials, Remore sites often re-
quire construction materials to be trans-
ported from great distances. In areas that
have regional manuficruring facilicies, it
is advaneageous to consider marerials that

terials that are produced from n:glona|
materials, transportation impacts are fur-
ther reduced.

Economic lssues

Regional building materials are more cost-
effective for projects due o reduced ans-
pertation costs, Also, the support of re-
gional manufacrurers and labor forces re-
tains capiral for community members and
creates 4 more stable tax basc and a
healthier local economy.

Community Issues

Regional building materials are often con-
sistent with regional design acsthetics and
are sometimes more responsive to the lo-

are salvaged, that contain recyeled con-
tent, that are rapidly renewable, and for
wood products, those thar are FSC-certi-
fied. Regional material dollar values ean
be applied ro MR Credits 3, 4, 6 and 7
for those materials thar meet the require-
ments of those credits. When choosing
regional marerials, it is also important ro
address volatile organic compounds
(VOCs) and wrea formaldehyde content
as these can affect indoor air qualiry.

Calculations
The following caleulation methodology
is used to support the credit submiteals

listed on the first page of this credic. To
caleulate the percentage of regional ma-

ESIOEY -« [

Credit 5

Credit Synergies

55 Credit 1

Site Selection

MR Credit 3
Rusource Reuse
MR Credit 4
Recycled Content
MR Credit &
Rapidly Renewable
Materials

MR Credit 7
Centified Wood

EC) Credit 4
Lonw-Emitting Materials
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Credit 5

terials used on a project, it is helpful o
use the LEED Lerter Template in addi-
tion to creating @ spreadsheet listing all
materials used on the project and their
associated costs. This spreadsheet can also
be used for MR Credits 3, 4, 6 and 7.
Identify these produces that were manu-
facrured within 500 miles of the project
site. The Letver Templae sums all region-
ally manufactured product coses, and di-
vides this value by the total materials cost
o obtain the regionally manufacrured
product percentage (see Equation 1),
Mext, identify those regionally manufac-
tured products that coneain materials ex-
rracted, harvested or recavered within 500
miles of the projeet site. The Letter Tem-
plare sums all regionally extracted mate-
rials costs and divides this value by the
regionally manufactured products cost to
obtain the regionally extracted marerials
percentage (sec Equarion 2).

The Lerter Template spreadsheet in Table
1 presents regional materials calculations
for a sample project. Note thar material
costs exclude installation le.g.,

both manufactured and recovered within
a shorr distance of the project and the
material cost for compost is included in
boch totals.  Rebar is manufacrured
within 500 miles of the project site, but
the raw materials originat: from locations
grearer than 500 miles from the project.
Therefare, the material cost for rebar is
anly included in the regionally manufac-
tured producrs tally.

The toeal regionally manufaceured mare-
rials cost is divided by the toral marerials
cost to obrain a regionally manufactured
percentage of 22%. The toral regionally
exrracted maserials value is divided into
the total of regionally manufacrured ma-
eerials dollar value w obrain the region-
ally extracred marerials percentage of
55%. This cxample qualifies for two
points under this credie.

Ifaudired during the LEED certification
review: the location of materials manu-
facture and extraction, harvesting, or re-
covery must be verified by a product cuc

sheet, product lirerarure or letrer from the
H

labor and equipment), and “company” re-
fers to the manufacrurer or a
manufacturer’s representative. The toral
materials cost figure may be derived from
a default calculation (45% of total con-
struction cost) or a tally of actual mare-
rial costs. The sample project has chosen
the former,

The spreadsheet will add product costs
to the “manufactured” and “extracted”
totals depending on the distances data
that is entered. For instance, compost is

TUrEr.

For assemblies, or when there are mul-
tiple sources for the same marerial (c.g.,
sabvaged goods), use the following guid-
ance. Ifall material sources are within 500
miles, use one line item in the tble and
state the greatest distance of the group.
Orherwise, calculare the percentages of
gionally and gionall 1
marcnials by weight (as detailed in MR
Credit 4) and enter as two ling irems. In
Table 1, see “wallboard” for an example.

Exquation 1:
Regionally Manufactured e = i y Manuf: d Products Cost [§]
Products Rate a Tatal Materials Cost [§]
Equation 2
Regionally E Extracted Materials Cost [§]

Materials Rate ™" = Regionally Manufactured Products Cost[5]
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Check with your local chamber of com- Credit 5
merce and regional and stare economic

level agencies for building mare-

siale manuaceiers is yOUr are.

Table 1- Letter Template Spreadsheet Example for Regional Materials

Provide total construction cost

Product name Company Product Cost Distanca Distance Reglonal content

batween between Information source
project & project &
manufacturer extraction site
{in miles) {in miles)
Reclaimed Concrete Conerete Company o 31 Letter from manulacturer
Planting Nursery Company - Cut shesat

Compost Composi Co = 40 Cut sheat

Rebar Supply Co. a7 544 Leter from manufacturer
Brick (sava Salvage Co. 39

Brick {new) Masonry Ca. 216

Misc. Metals varous 439

Reclaimed Wood Sal

Millwork Miltwork Co. 31 §

Struct. ted Panels  SIP Co. 500 497 Letter from manufacturer
Wallboard (gypsum) _ Wallboard Co. 294 566 Product literatu
Wallboard Ta Wallboard Co, 294 268 Ledter from manutacturer
Tolet Parlitions Partition Co. 4,000 k1] 427 Lelter from

Product Cost Sublotal § 650,096
__Total valut ue of regionally manufactured products
Totnl value of ewactcd products

Value of regi ials as a p ge of regionall

LEED-MC Version 2.1 Reference Guide
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Case Study

Monsanto Company Life Sciences Incubator
51 Louis, Missouri

The Monsanto Company Life Sciences Incubator building is a
LEED™ Silver Pilor Project housing research fcilivies commir-
ted to finding solutions w growing global needs for food and
health, The desipgn weam specified regionally manufaceured and
sourced materials in the building where possible. Regional mate-
rials included cast-in-place and structural conerere, brick, strue-
tural and omamiental steel, strucural and non-structural lumber,
synchetic marble countervops, casework and millwork, insulation,
door systems, pypsum wallboard, tck panels, signage, blinds, and
woilet partiions. Ohverall, almost two-thirds of the materials for
the project were sourced within 500 miles of the project sire.

Green Building Council =
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Rapidly Renewable Materials Credit 6

Intent 1 point

Reduee the use and depletion of finite raw marerials and long-cycle renewable materi-
als by replacing them with rapidly renewable materials.

Requirements

Use rapidly renewable building marerials and products (made from planes thar are
ypically harvested within a ten-year cycle or shorter} for 5% of the roral value of all
building materials and produces used in the project.

Submittals

2 Provide the LEED Letter Template, signed by the archicect or responsible pargy,
declaring that the credit requirements have been mer, Include calculations dem-
onstrating thart the project incorporates the required percentage of rapidly rencw-
able producs. Show their cost and percentage of rapidly renewable components,
and the total cost of all maserials for the project.

Summary of Referenced Standard
There is no standard referenced for this credir.

LEED-NC Version 2.1 Reference Guide
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Credit 6

Credit Synergies

MR Credit 5
Local/Regional
Materiale

MR Credit 7

Certified Woud

EQ) Credit 4
Low-Emitting Materials

LIS, Green Building Council
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Green Building Concerns

Many « ional buildi |
require large inputs of land, munra] re-
sources, capital and mm: Converscly
rapld|)-' bl £ y re-

Bio-based plastics (c.g., from corn starch)
and other rapidly renewable resources are

beginning to provide al 0 some
perm]eum based plastics.

Ec ic Issues

quire less of these mputs and are there
fore likely to be more environmentally
friendly. Rapidly renewable resources are
those marerials that substantially replen-
ish themselves faster than traditional ex-
traction demand (ie., planted and har-
vested in less than a 10-year cycle). Ex-

ples of such building fals include

Because rapidly renewable resources may
be harvested more quickly, they require
less land vo produce the same quantity of
material, which equates to lower land
costs. Rapidly renewable materials tend
to give a faster payback on invesrment for
manufaceurers. Some rapidly renewable

{but are not limited ra) the marterials listed
in Table 1.

Environmental Issues

Rapidly pro-

vide the opporunity to displace raw mate-

ials are new to the marketplace and
are subsequently more expensive than
their conventional counterparts. As de-
mand for rapidly renewable marerials in-
creases, they will become more cost-com-
petitive with conventional materials,

rials thar have grearer | im-
pacts. Common examples include compeos-
ite pancls that are made from agriculrural
fiber such as wheat, substituting for com-
posite wood panels. Irresponsible forestry
pracrices cause ecosystem and habitar de-
struction, soil erosion, and stream sedimen-
tation. Rapidly renewable crops require sig-
nificantly less land—ofien due 1o higher
density and shorter growing eycles—to pro-
duce the same amount of end product, and
are often by-products that are otherwise
considered waste.

Table 1: Rapidly Renewable Materials

Examples of Rapidly Renewable
Materials.

Bamboo flocring

Cotton batt insulation

Lingleum fiooring

Sunflower sead board

Whealgrass cabinetry

Wonl carpet

Equation 1:

Rapidly Renewable

Material Porion 172 =

Ci ity Issues
The land saved from the production re-
i of rapidly b

may be used for a variety of other uses,
including open space and other agricul-
rural produces. Rapidly renewable mare-
rials create a more consistent harvesting
cyele that can sustain a community in-
stead of clearcutting and then abandon-
ing the forest, as well as the warkers, for
decades.

Design Approach

Strategies

Research rapidly renewable materials for

flooring, cabinetry, wood products and

other project applications. Specily these
Is in conerace d and cre-

ate a current list of rapidly renewable

products for future reference.

Rapidly Renewable Material Cost [$]

Total Materials Cost [3]



Synergies and Trade-Offs
Because many produces made from rap-

able. Sum all rapidly renewable marerial
costs and divide this value by the ol

idly ble resour latively new,
cheir long-term performance characteris-

ial to obtain the rapidly renew-
able marerial percentage (see Equation 1).
For blies, calculate the percentage

tics may be unk . For ple, the
performance and stability of bamhoo
fooring has improved in recent years
through the use of laminared layers of the
marerial. Therefore it is important to
evaluare a product’s performance history
prior to specifying.

Rapidly renewable marerials costs can also
be applied o MR Credits 5 and 7 if the
materials meet the credic requirements.
Some products made from rapidly renew-
able materials contain adhesives thar may
aff-gas contaminants and have a negative
impact on indoor air qualicy.

Calculations

The following caleulation methodology
is used o support the credit submirrals
listed on the first page of this credit. To
caleulare the percentage of rapidly renew-
able materials used on a project, it is help-
ful ro use the LEED Lercer Templare in
addition o creating a spreadsheet listing
all materials used on the project and their
associated costs. Identify those products
that are considered to be rapidly renew-

of rapidly renewable marerials by weight
{as detailed in MR Credic 4).

Table 2 presents rapidly renewable mare-
rials calculations for a sample project, The
total macerials cost figure may be derived
from a default calcularion {45% of toral
conseruction cost) or a tally of actual
material costs, The sample project has
chosen the former. Marerial costs exclude
installarion expenses (e.g., labor and
equipment), “Company” refers o the

facturer or 2 [

turer’s repre-
sentative. The costs for these marterials
are toraled and divided by the toral mare-
rial cost to obrain the rapidly renewable
marerial percentage of 7%, which quali-
fies for one poine under this eredir,

I audired during the LEED certification
review, cur sheets, product lirerarure or a
lerter from the manufacturer must be sub-
mitted 1o confirm thar the reporred ma-
rerials ane manufacrured with rapidly re-
newable resources.

Table 2: Letter Template Spreadshect Example for Rapidly Rencwabbe Materials,

Total construction cost

Comparmy
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Credit 6

Rapidly renewable
£ contant information
Product Cost Renewable source

Miscellaneous finish carpentry Milling Company 21380  100% Letier
Wheatboard panals Wheatboard Company M 100% Product literature
Lincbeumn Lingleum Company 100% Cut sheet
Bamboo flooring Flearing Company ?0.345 100% Cut sheet
Product Cost Subtotal § 208,315
Total value of rapidly mwm s 203,315
Rapidly building asa ge of total 7.06%
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Environmental Building News

www.buildinggreen.com/products!
bamboo.heml, (802) 257-7300

Anarticle in Envivonmental Butlding News
on bamboo flooring, including a listing
of bamboo flooring suppliers.
Environmental Design + Construction
www.edemag.com (search for Highlights
aof Environmental Flooring)

An Envivemmental Design ¢ Construction
article providing information on bamboa
flooring, linoleum and wool carpering.

GreenSpec

www.greenspec.com, (802) 257-7300
Detailed listings for more chan 1,500
green building products, including envi-
ronmental data, manufacturer informa-
tion, and links to additional resources,

Case Study

The Solar Living Center
Hopland, California

The Solar Living Center is a retail facility, learning center and
demonstration building for the Real Goods Trading Center. The
materials selection process emphasized those macerials that were
high in recycled content and low in embodied energy. Two rap-
idly renewable materials were chasen based on these crigeria: seraw-
bale walls and pressed scrawboard. The north and west walls of
the building were construcred with straw-bales. a local agricul-
tueal waste product that is routinely burned. The exterior and
interior wall surfaces are covered with 4 cement and soil combi-
nation to protect the straw from moisture and to provide strue-
tural rigidity. The straw-bale walls have thermal insulating ben-
efits as well as excellent sound insulation characreristics. In addi-
tion, pressed board panels were installed between structural
elements to serve as a sound absorber, insulator and radiant bar-
rier,

Green Building Council

Guide to Resource-Efficient Building El-
ements

www.crbr.org, (406) 549-7678

The Center for Resourceful Building
Technology's directory of environmentally
tesponsible building products. This re-
source provides introducrory discussions
per tapic and contact information for
specific products.

Oikos

oikos.com

A scarchable directory of resource-effi-
cient building products and suseainable
design educational resources.

Cruttesy of Koal Gouh Trechay Gorpozstion
Crwener
Real Goods Trading Corporation




Certified Wood |

Intent

Encourage envi I ible forest

Requirements

Use a minimum of 50% of wood-based materials and products, certified in accordance
with the Forest Stewardship Council’s Principles and Criteria, for wood building com-
ponents including, bur nor limited to, sructural framing and general dimensional
framing, flooting, finishes, furnishings, and ted y construction appli-
cations such as bracing, concrete form work and pu!uunan burriers.

Submittals

3 Provide the LEED Lerer Template, signed by the architect, owner or responsible
party, declaring that the eredit requirements have been mer and listing the FSC-
certified marerials and products used. Include calculations demonstrating thar the
project incorporates the required percentage of FSC-certified marerials/produces
and their cost together with the rotal cost of all materials for the project. For each
material/product used ro meet these requirements, provide the vendor’s or

facturer's Forest S Iship Council chain-of-custody certificate number,

Summary of Referenced Standard

Forest § dship Council’s Principles and Criteria

www.ficus.org, (877} 372-5646

Certification is a “seal of app o forest who adopt envi
mentally and socially responsible forest management pracrices, and to companies thar
manuficeure and sell products made from certified wood. This scal enables consum-
ers, including archirects and specifiers, to identify and procure wood products from
well-managed sources and therchy use their purchasing power o influence and reward
improved forest management activities around the world.

™ |

LE.I:.D :lcctpts certification ding to the comprehensive system established by the
i Forest Ste

g Iship Council (FSC), FSC was cnﬂtcd in
1993 to csmbllsh international forest mnnagmnent standards (known as the FSC Prin-
ciples and Criteria) 1 assure that forestry practices are environmentally responsible,
socially beneficial and economically viable, These Principles and Crireria have been
established o ensure the long-term health and productivity of forests for timber pro-
duction, wildlife habitar, clean air and water supplies, climare stbilization, spiricual
renewal, and social benefit, such as lasting community employment derived from stable
farestry operations. These global Principles and Criteria are tanslated into meaning-
ful standards ar a local level through region-specific standards serting processes.

|

Credit 7

1 point

= - — LEED-NC Viersion 2.1 Reference Guicdi:
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Credit 7

FSC also aceredits and monitors certification organizations. These “certifiers” are in-
dependent, third-party auditors that are qualified o annually evaluate compliance with
FSC fards on the ground and to award certifications. There are two types of

LLS. Green Building Couneil
232

certification.

o Forest Management Certification is awarded to responsible forest managers after
their operations successfully complete audits of forestry practices and plans.

® Chain of Custady Certification is awarded after companies thar process, manu-
facture and/or sell products made of certified wood successfully complete audits so
ensure proper use of the FSC name and logo, segregation of certified and non-
certified marerials in facturing and distrit systems, and observation of
ather relevant FSC rules (e.g., meeting minimum requitements for FSC fiber con-
tent in assembled and composite wood producrs).

The majority of FSC certification audits performed in Norch America are conducred
by SmartWood and Scienrific Certification Systems (SCS), which are based in the
Unired States. A more limited number are performed by SGS, which is based in Eu-

o



Green Building Concerns

Wood has the potential to be a
truly sustainable resource because
it is renewable, biodegradable,
non-roxic, energy efficient and
recyclable. Too often, however,
wood is linked to the degradation
or destruction of ecologically
important forest ecosystems, such
a5 old-growth forests. Thus, re-
sponsible forestry pracrices aim to
minimize or eliminate these prob-
lems. Responsible forestry meets
the long-term forest product needs
of h while maintaining the

their growing economies encourage do-

ss [we[ea [l eQ 10

mestic prion, the p ion of
forests will become a crirical issue.
Currently, the costs of FSC-cerrified wood
products are equal to or higher than con-
ventional wood products, and availabiliey
wvaries by region. The price of FSC-certi-
fed wood products is expected o be more
competitive with conventional wood prod-
ucts in future years as the world's forest re-
sources are deplered and the forest indus-
try embraces more widespread adoption of
sustainable business principles.

Community Issues

function and biodiversity of for-
ested landscapes. The primary goal
is to restore, enhance and sustain a
full range of forest values while
producing a perperual yield of
quality forest products.

Environmental Issues
The negative environmental impacts of ir-
responsible forest practices can include de-
struction of forests, loss of wildlife habitar,
soil erasion and stream sedimentation, wa-
ter and air pollution, and waste g i
The FSC standard incorporates many cri-
teria that contribute ro the long-term health
and integrity of forest ccosystems, From an
2 | il oF
responsible FSC-certified forestry include
sustainable rimber harvesting {i.c., not re-
maving mare timber volume than replaces
itselF over the cucring interval or rotation),
preserving wildlife habirar and biodiversity,
maintaining soil and warer quality, mini-
mizing the use of harmful chemicals, and
conserving high conservation value forests
{e.g., endangered and old-growth forests).

Economic Issues

World trade in forest produces has in-
creased dramatically in the last 30 years,
from $47 billion in 1970 to $139 billion
in 1998. As more developing countries
embrace world forest product markets and

Irresponsible lopging pracrices can have
negartive social impacts. Thus, the socio-
economic and political components to
F5C certification include respecting in-
digenous people’s rights, adhering to all
applicable laws and treaties, and involy-
ing forest workers and forest-dependent
communitics as stakeholders in, and ben-
eficiaries of, responsible forest manage-
ment. Through the encouragement of
responsible forest practices, local imber
i seraresiabileiand forastlind s
preserved for future generations.

Design Approach

Strategies

Establish a project goal in which ar least
509 of the dollar value of wood-based
materials shall be FSC certified. Identify
all major areas of wood usage in your
project to determine the types of prod-
ucts needed (e.g., wooden doors and win-
dows, interior millwork and casework,
framing lumber, trim and strucrural pan-
els, form ply and bracing, etc.).

Using the contacts and materials listed in
the Resources secrion below, research the
availability of the wood species and prod-
ucts that you wish to use to ensure that
they are available from FSC-cerrified
sources.

Credit 7

| Credit Synergies

MR Credil 5
LocalRegional
Materials

MR Credit &
Rapidly Renewable
Materials

EQ Credit 4

Low-Emitting Malerials

LEED-NC Version 2.1 Reference Guide
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Research and specify qualiey grades that

ploy a line-item serategy based on current

are most readily available from well

aged Forests. Using lower grades of wood
can dramavically reduce pressure on for-
ests, which produce only limited quanti-
ties of top-grade timber (e.g., Architec-
rural Woodwork Insunute [AW]] Grades
2 or 3 for lumber or vencer rather than
Grade 1, Select & Better rather than First
And Second [FAS] for hardwood lumber
graded 1o Mational Hardwood Lumber
Association [NHLA] rules, or 2 and Ber-
ter racher than Seleer Srructural for sofi-
wood lumber graded to Western Wood
Product Assaciation [WWPA] rules). As
an example, the typical yield of FAS-grade
lumber in a deciduous forest is 5% - 20%
of all hardwood lumber cut depending on
many variables, Le. thickness, length, ete.
In scrucrural applications, specify the low-
est grade that will meet the project’s per-
formance and enginecring requirements.
In interior finishes and other exposed sur-
faces, consider specifying “character”
grades char highlight the uniqueness of
wood as a natural marerial.

At the earliest possible opportunicy, make
contact with, and develop for your bid-
ders, a list of local vendors, suppliers and
manufaceurers thar are certified for FSC
chain-of-custody. Alse, encourage project
bidders to conracr certified vendors as
carly as possible ro establish product avail-
ability and pricing, As the availability of
cerrain certified wood products may vary
aver the life of a project, consider having
the owner pre-purchase, store and supply
particular items to the contractor (*Fur-
nished by the Owner, Installed by the
Contractor,” or FOIC).

Speaty in contract documents thar wood
products shall come from forests thar are
certified as well-managed according to the
rules of the FSC. Wherever passible, em-

Equation 1:

Certified Wood

ilability of specific producs racher than
a blanker approach. As evidence of compli-
ance with your specification and o docu-
ment your use of certified wood for LEED,
require that project contractors and subcon-
tractors submit vendor (supplier) invoices
conmining vendor’s chain-of-custody cer-
tification numbersand idenrifying each cer-
tified product on a line-item basis.

Synergies and Trade-Offs

Some FSC-certified wood products may
not be locally available. Certified wood
products can be applied to MR Credits 5
and 6 if these products comply with re-
quirements for those credits. Like their
nan-certified counterparts, some FSC-
certified products contain adhesives and
chemicals that have off-gassing characrer-
istics that may affear indoor air quality,
and may conflict with eligibility for IEQ
Credir 4.4 {urea formaldehyde)

Calculations

The fallowing caleulation methodology
is used to support the credic submirtals
listed on the first page of this credir. To
caleulare the percentage of certified wood
products used on a project, use the spread-
sheer in the LEED Letter Template lise-
ing all materials used on che project and
their associared costs.  First, identify all
wood-based marerials and producr costs
on the project, not including installation
expenses (¢, labor and equipment). Ex-
clude salvaged and refurbished materials
as well as the value of the post-consumer
recyeled wood fiber portion of any prod-
uct. These exclusions ensure thae appli-
cants seeking the certified wood eredir are
not penalized for using non-virgin wood.

For assemblies, calculare cost percentage
of the FSC-certified wood versus the ro-

FSC Certified Wood Products Cost [§]

Material Portion () = Tora New Wood Based Products Cost [5]



tal marerial cost for the product, then
muldiply thar percentage by the raral
product price to ger the cost value of the
certified wood portion (to evenly distrib-
ute labor and ether production costs), If
the product itself has been FSC-certified.
then the entire cost of the product is w
be used.

The Letter Templare calculares the roral
marerials value of the wood-based prod-
ucts.  Nexr, identify percentages (by
weight, as demiled in MR Ceedit 4) of
thase wood-based products thatare FSC-
certified. All FSC-certified wood mate-
rial costs are summed and then divided
by the toral value of wood-based prod-
ucts to obrain the certified wood prod-
ucts percentage (see Equation 1),

The example in Table 1 presents certi-
fied wood calculations for a sample
project. The total marerials cost figure
may be derived from a defaulr calculation
(45% of toral construction cost) or a wally

of actual material costs. The sample
project has chosen the former. Marerial
costs exclude installation costs (eg.. labor
and equipment). This example qualifies
for one point under this credit because
more than 50% of new wood-based prod-
ucts are FSC-certified.

Keep copies of vendor invoices for each
product used to meet these requirements
in case of a LEED cerrification audir., Per
Farest Stewardship Council rules, each
invoice should include the vendor's chain-
of-custody certificare number and should
also identify certified produces on an item-
by-item basis. A “vendor” is defined as a
company that fiirnishes wood produces o
project concractors of subcontractors for
on-site installation. For example, a com-
pany that manufaceures but does not in-
saall interior casework would be consid-
ered a vendor for the purposes of this defi-
nition, but an architectural woodworker
that fabricates and installs interior case-

Table 1: Letter Template Spreadshest Example for Certified Wood

Provide total construction cost
for 45% defaul
Provide total m

Total co
Cost of Woo:

ood-based produs
d products as

Credit 7

Forest Stewardship
Council chain-

Certified custody certi
Wood product Vendor Product Cost  Wood numbar
Rough carpentry Supply Company 46% SW—ODC—O_‘I:;
Millwark, casewark Supply Company 7% SCE-COC-00067
Miscellaneous various ; va
Roof Supply Company 175,309 89%  SCS-COC-00084
Doors, frames Supply Company 141,100 T0% SW-COC-675
F nl!h Mﬁ_ elevator interior Supply Comy 5,469 55% SCS-COC-00067
Office Furniture Company E 73,775 71%  SCS-COC-00122
\kasmons Office Furniture Company  § 35,764 B1% SCS-COC-00122
Product Cost Subtotal § 709,026

Value of FSC. ifi

as a pi

Total value of FSC-certified wood products 3 494,914
ge of the value of all wood-based

69.80%

LEED-NC Version 2.1 Reference Guide

35



55 |WE|EA EIHEQE ]

Credit 7
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work on a custom, project-by-project ba-
sis would not. In the case of the wood-
worker, the vendor would be the company
thart supplies his or her raw materials, such

as vencer, plywood and lumber.

Resources

Web Sites

Certified Wood & Paper Association
www.cwpiLinfo, (503) 224-2205

A nonprofic business association that pro-
motes environmenzally and socially respon-
sible forest products, it provides a free ser-
vice to help architects who seek to specify
FSC-certified wood, research product avail-
ability and identify potential vendors.
Forest Certification Resource Center
www.certifiedwood.org, (303) 224-2205

Contains a searchable darabase of FSC

Scientific Certification Systems
www.scs L.com/forestry.sheml, (802) 434-
5491

Scientific Cerrification System’s Forest
Conservation Program is a third-parey
certifier that is accredired to conduer for-
est management and chain-of-custody
audits in the United States and interna-
rionally according to the rules of the FSC.
Smartwood

www.smartwood, org, (802) 434-5491
SmartWood is a third-party certifier thar
is accredited to conduct forest manage-
ment and chain-of-custody audirs in the
Unired States and globally according 1o
the rules of the FSC. It is a nonprofit
program of the Rainforesc Alliance and is
based in the Uniced States.

Print Media

< |

products and a variety of resources, in-
cluding comparaive information on for-
est certification syseems.

Forest Stewardship Couneil
www.ficus.org, (877) 372-5646

The FSC promortes responsible forest
management globally by certifying forest
products that meet the rigorous forest
" lard. The org; i
brings industry, environmentalists, and
community groups together to promote
pracrical solutions that meet s diverse
stakeholders’ necds. The organization was
founded in 1993 by environmenral
groups, the timber industry, foresters, in-
lig peoples and ¢ ity groups
from 25 countries.

GreenSpec
www.greenspec.com, (802) 257-7300

Derailed listings for more than 1,500
green building products, including envi-
ronmental data, manufacturer informa-
tion and links to additional resources.

Forestry: Philesophy; Sci-
ence, and Economics by Chris Maser,
CRC Press, 1994,

The Business of Sustainable Forestry:
Strategies for an Industry in Transition
by Michael B. Jenkins and Emily T.
Smith, Island Press, 1999,

Definitions

Chain-of-Custedy is a document thar
tracks the movement of 2 wood product
from the forest to a vendor and is used to
verify compliance with FSC guidelines.
A “vendor” is defined as the company thar
supplies woed products to project con-
tractors or subcontracrors for en-site in-
stallation.

Sustainable Forestry is the practice of
managing forest resources to meet the
long-term forest product needs of humans
while maintaining the biodiversity of for-
ested landscapes. The primary goal is ro
restore, enhance and sustain a full range
of forest values—ecanomic, social and
ecological.



Case Study

Bicentennial Hall Science Building
Middlebury, Vermont

The Bicentennial Hall Science Building at Middlebury Col-
lege is a campus building thar houses laboratories, classrooms,
offices and a library. Ower 125,000 board feer of FSC-certified
wood was specified and installed for interior millwork. Wood
species chosen were native to Vermont and included hard and
soft maple, beech, yellow birch, red oak, black cherry, poplar,
basswood and ash. These species were used for paneling, base
molding, wainscoting, picture rails, chair rails and balcony rail-
ings. The cost of FSC-certified wood products on the project
was estimated to be 3% greater chan conventional wood prod-
uets.
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_Credit 7

ity ol Midkdlchery Celloge
Crwner
Middlebury College

LEED-NEC Version 2.1 Reference Guice
237



