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Overview

What is the U.S. EPA’s Industrial Materials
Recycling Program?

Why recycle industrial materials in buildings?

What are some common building applications
for industrial materials?

What are some additional resources for more
Information?



"
What is the U.S. EPA’s Industrial
Materials Recycling Program?

Part of the EPA’s

WHAT CAN YOU .

5 AVE TIJDAY?' Resource Conservation
TTTTT Challenge (RCC), a
/'ac?'-h(\ national effort to save
.. ) energy and reduce
& 2/ greenhouse gas

RESOURCE CONSERVATION em|SS.|OnS b y man_aglng

CHALLENGE materials more efficiently

Industrial materials recycling (IMR) is one of

four priority areas of the RCC
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What is the U.S. EPA’s IMR
Program?
Focusing on increasing the
recycling of:
C&D materials

Coal combustion products
(CCPs)

Spent foundry sand
2) Industrli3ayl Rlleactyecrli:Ig AISO promOtlng:

@
Scrap tires, slag, silica fume,
pulp and paper byproducts

www.epa.gov/industrialmaterials
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What is the U.S. EPA’s IMR
Program?
Programs and Initiatives include
The Coal Combustion Products

Partnership (C2P2

The Construction Initiative
Focuses on specific building/transportation
projects
EPA staff and partners provide technical
assistance to end users

Offers opportunities for public recognition
through case studies and media events
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Why recycle industrial materials In
buildings?

Demand for construction materials continues
to rise within the U.S.

27% of existing U.S. buildings will be replaced in
the next 20 years

In 2030, 50% of buildings will have been
constructed after 2000
Economies of China and other developing
nations continue to expand

Tremendous amounts of materials will be
needed to meet worldwide demand
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Why recycle industrial materials In
buildings?

The extraction, manufacturing, use & disposal of
building materials have many environmental
Impacts on land, water, air and climate.

The embodied energy of building materials
accounts for 10%-60% of a building’s energy
use over a 50-year lifecycle

Relative % depends on the materials used and the
operating efficiency of the building

Thus, as energy efficiency increases, the impact of
building materials will become more significant
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Why recycle industrial materials In
buildings?

Designing buildings with industrial materials
(and recycling and reusing the C&D materials
generated from construction) reduces the
relative impact that building materials have on
the building’s total energy use over its lifetime.

Put simply: Industrial Materials Recycling

Supports Sustainable Design
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Why recycle industrial materials
INn buildings?
IMR and Green Building — LEED

Using construction products
containing recycled content
earns Materials and Reuse
Credits

Diverting 50% of C&D materials
earns one credit; 75% earns two

Credits can also be obtained by
using local materials

See: http://leedcasestudies.usgbc.org for a case
study on EPA’s Potomac Yards
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Why recycle industrial materials

INn buildings?

Other benefits of recycling industrial
materials in buildings:
Performance Benefits - Industrial materials
can perform as well as or better than
traditional building materials

Fly ash improves strength, durability, and
workability of concrete

Scrap tires have excellent
drainage/insulation qualities for foundations
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Why recycle industrial materials In
buildings?

Economic Benefits

Industrial materials are
often less expensive
than virgin materials

Contractors can be more
competitive with their
bids

Reduced overall project
cost for owners




So, now you know the “Why.” What
about the “How?”
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Cross-Section of a Commercial Building
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Foundation
Poured Concrete

Fly ash & BF slag a¢
partial portland
cement replacements

Portland cement: fly ash, FGD e Wi
material, foundry sand, gypsum
wallboard, blast furnace and steel

slag

- ASTM standards for
Concrete aggregates can include SV

bottom ash, foundry sand, crushed R e N E
concrete, and blast furnace slag materials. Visit:

WwWW.astm.org



Foundation
Structural Fill

An engineered fill %
constructed in &
layers,

compacted to a
desired density

Fly ash, bottom ash, boliler
slag, and foundry sands

Concrete can be crushed ‘
and used onsite ASTM E2277-03 Standard Guide for Design

and Construction of Coal Ash Structural
Fills
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Foundation Support
Backfill

Scrap tires
provide superio
drainage,
Insulation, and
wall pressure
relief

Blast furnace slag also can be
used for drainage

ASTM D 6270-98 Standard Practice for Use of
Scrap Tires in Civil Engineering Applications




Foundation
Masonry Blocks

Masonry block
are made from
cast concrete (i.e.
portland cement)
and aggregate

Slag cement, fly ash, or silica
fume can substitute partially
for portland cement

Bottom ash, BF slag, recycled concrete aggregate
can replace newly mined materials



Mortars, Grouts,
Stucco

Mortars, grouts,
and stucco
contain aggregate
(sand), binder and
water

Fly ash, foundry sand, silica
fume, and blast furnace slag
can all be used as patrtial | |
cement replacements §

See the Univ. of North Dakota’s “Buyer’s Guide
for Coal Ash-containing Products” at

www.undeerc.org/carrc/BuyersGuide



Building Facing
Material

Cultured Stone |

Cultured stone
IS concrete
mixed with
aggregates
and color
pigments

Fly ash can be used to produce
cultured stone

See the Univ. of North Dakota’s “Buyer’s

Guide”, www.undeerc.org/carrc/BuyersGuide



Wallboard and
Insulation

Wallboard:
FGD Gypsum
(a CCP) can
be recycled
INto new
wallboard

Insulation: Air-cooled blast furnace
slag can be used to produce mineral
or rock wool insulation (a.k.a. slag
wool insulation)
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Flooring

Carpet
backing can
contain scrap
tires and fly
ash

Wood flooring can be
produced from recycled
lumber

Flooring tile can contain fly ash
and blast furnace slag

Tile underlayment can contain fly ash



Celling Tile

FGD gypsum
(synthetic

gypsum)
Fly Ash

Air-cooled blast furnace slag
(slag wool is used here as
well as in insulation)




Green Roof
Material

A roof that Is
partially
covered In
vegetation

Scrap tires can be used to
produce green roof tile (see
www.rubbersidewalks.com)

Clean wood, drywall and
cardboard can be ground and
used as a soil amendment
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Short Re-Cap

A lot of cement and concrete goes Into
constructing a commercial building!

Industrial materials are a natural fit for cement
and concrete products containing recycled
content (foundations, building facing material)

Products containing industrial materials can
also be used inside the building

Celling tile, flooring, insulation, and wallboard

And as part of “Green Roof” projects
Bedding material, rubber tiles, soil amedments



Additional Information and
Resources

- C&D recycling
- Other Industrial Materials



Additional resources: C&D
materials recycling

General Information : www.epa.gov/cdmaterials

ldentifying local C&D recycling/ reuse
opportunities

Construction Industry Compliance Assistance Center:
WWW.CIca.org

Whole Building Design Guide (Construction Waste
Management Database) www.wbdg.org/tools/cwm.php

CMRA: www.concreterecyling.org

Habitat for Humanity Reuse Stores
www.habitat.org/cd/env/restore.aspx

BMRA: www.buildingreuse.org
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Additional Resources: C&D
materials recycling

Incorporating C&D recycling into design
specifications and materials management

plans

Federal Green Construction Guide for Specifiers
www.wbdg.org/design/greenspec_msl.php?s=017419

King County’s Solid Waste Division
www.metrokc.gov/dnrp/swd/greenbuilding/construction-
recycling/index.asp.

WasteCap Wisconsin C&D specs
www.wastecapwi.org/canddquidelines.htm

California Integrated Waste Management Board at:
www.ciwmb.ca.gov/ConDemo/Specs




Additional Information: IMR
Tools and Resources

Document is available on
CD and is integrated Iinto
EPA’s website

Consolidates publicly
available information

Contains short
descriptions & links to
websites

Wil
upc

ado

be periodically
ated — We welcome
itional suggestions!



Additional Information: IMR

Tools and Resources

Document is organized as follows:
Basic information

State BU regulations, programs and risk
assessment tools

Environ. & econ tools

pplications (buildings, roadways, agricultura
mple specs & contract language, case studi

How to find industrial materials & locate C&D
materials recyclers

IMR In the news (press releases)
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Additional Information: IMR
Tools and Resources

PDF version of document is available on a
CD (sign-up sheet in back of room) or by
contacting Rita Chow (Chow.Rita@epa.gov)

All descriptions, links, and the document
have been posted on EPA’s IMR website!

Visit: www.epa.gov/industrialmaterials
and click on the “Resources” side bar
at the left of the screen




Summary Points

As worldwide demand for construction
materials continues to rise, efficient materials
management is more important than ever

Industrial materials provide opportunities for
green design by reducing the overall
environmental impact of building materials

They can be used in cement and concrete
products as well as products inside the building

Green Procurement policies relating to green
building are a key driver for increased use



Thank you!

Nicole Villamizar
U.S. EPA Office of Solid Waste

(703) 347-8952
Villamizar.Nicole@epa.gov




