LEED Credit Categories in Which Points Concrete
Concrete Can Contribute Can Influence

Sustainable Sites (26 Points Available)

SS Credit 2: Development Density & Community Connectivity 5)
SS Credit 3: Brownfield Redevelopment 1
SS Credit 5.1: Site DevelopménProtect or Restore Habitat 1
SS Credit 5.2: Site DevelopménMaximize Open Space 1
SS Credit 6.1: Stormwater Managemertpuantity Control 1
SS Credit 6.2: Stormwater Managemer@uality Control 1
SS Credit 7.1: Heat Island Effedilon-Roof 1
SS Credit 7.2: Heat Island EffedRoof 1
Water Efficiency (10 Points Available)
WE Credit 1.1: Water Efficient Landscaping
Reduce potable water use for irrigation by 50% 2
No potable water use or no Irrigation 2 additional
WE Credit 2: Innovative Wastewater Technologies 2
WE Credit 3: Water Use Reduction
30% reduction 2
35% reduction 1 additional
40% reduction 1 additional
Energy & Atmosphere (35 Points Available)
EA Prerequisite 2: Minimum Energy Performance Required
EA Credit 1: Optimize Energy Performance
12-48% new buildings or-84% existing buildings 1-19
Materials & Resources (14 Points Available)
MR Credit 1.1: Building ReuseMaintain Existing Walls, Floors and Roof
55% building reuse 1
75% building reuse 1 additional
95% building reuse 1 additional
MR Credit 2: Construction Waste Management
Divert 50% from disposal 1
Divert 75% from disposal 1 additional
MR Credit 4: Recycled Content
10% (postconsumer + % preconsumer) 1
20% (posttonsumer + ¥ preconsumer) 1 additional
MR Credit 5: Regional Materials
10% extracted, processed and manufactured regionally 1
20% extracted, processed and manufactured regionally 1 additional
Indoor Environmental Quality (15 Points Available)
EQ Credit 8.1: Daylight & ViewsDaylight 1
EQ Credit 8.2: Daylight & ViewsViews 1
Innovation in Design (6 Points Available)
ID Credit 1: Innovation in Design 1-5
ID Credit 2: LEED Accredited Professional 1
Regional Priority (4 Points Available)
RP Credit 1: Regional Priority 1-4 1-4
TOTAL 37-62
Table 2. Concretefs Potential Contribution

Concrete Helps Achieve LEED Certification

Leadership in Energy and Environmental Design (LEED) is a rating
system devised by the United States Green Building Council (USGBC)
to evaluate the environmental performance of a building and encourage
market transformation toward sustainable design. Governments at all
levels are endorsing LEED through mandates, tax credits or grants. The
system is credit -based, allowing projects to earn points for environmen-
tally -friendly actions taken during construction and use of a building.
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Concretee
Meeting todayods
without compromising

the future

¢ Concrete is produced locally
from abundant natural resources.

¢ Recycled materials in concrete
reduce embodied CO2 and
landfill use.

¢ Pervious Concrete percolates
stormwater into soil, recharging
aquifers and preventing polluted
runoff from overwhelming
streams and lakes.

¢ Use of Insulating Concrete Form
for above -grade wall systems
provides for increased R values,
reducing heating, cooling and
infrastructure costs.

eConcreteds ther mal
reduces temperature swings in
buildings and conserves energy.

e Concreteds |light co
the heat island effect, lowering
urban energy use.

e Concreteds |light co

more light at night, reducing
lighting infrastructure and
energy costs.

e Concrete can be made with
reclaimed industrial materials
that would otherwise burden

Leandfills. 009 certification

¢ Atthe end of a concrete building
or pavementds usabl
concrete can be recycled.

¢ Impervious concrete roofs
support green landscaping,
reducing water runoff and
reducing heat island effect.

This publication is intended for the use of professional personnel, competent to
evaluate the significance and limitations of its content, and who will accept
responsibility for the application of the material it contains. The National Ready
Mixed Concrete Association and the other organizations cooperating in the
preparation of this publication strive for accuracy but disclaim any and all
responsibility for application of the stated principles or for the accuracy of the
sources. Unless otherwise indicated, all materials on these pages are copyrighted
by the National Ready Mixed Concrete Association or cooperating organizations.
All rights reserved. Therefore, reproduction, modification or retransmission,
in any form is strictly prohibited without prior written permission from the
National Ready Mixed Concrete Associ
Concrete Association
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Engineered concrete solutions for sustainability, durability and value.
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n response to growing environmental and economic

forces, architects, engineers, developers and owners
are seeking efficient and innovative building solutions that
conserve non -renewable resources. Increasingly, concrete
Is being recognized for its strong environmental benefits in
support of creative and effective sustainable development.
When considering the lifetime environmental impact of a

building material

- extraction, production, construction,
operation, demolition and recycling

- concrete is an

excellent choice to meet these goals.

Concrete is Produced
Locally from Abundant
Natural Resources

The primary ingredients of concrete
--crushed stone or gravel, sand and
water -- account for approximately
90% of the volume of the mixture
and are plentiful in most locations.
Cement, which accounts for most of
the rest of the mixture, is usually pro-
duced and available regionally as
well. As the one building material
that is always produced in proximity
to its use in buildings and infrastruc-
ture, ready mixed concrete greatly
reduces the environmental impact of
material transport by minimizing

fuel requirements, energy consump-
tion and emissions for transportation
and handling. In addition, as a made
-to-order material, concrete con-
struction results in less building
waste.

Recycled Materials

in Concrete Reduce

CO2 Emissions and
Landfill Use

Like any manufacturing process, the
production of cement used in con-
crete results in the creation of green-
house gases, including CO2. The
U.S. cement industry has reduced
CO2 emissions by 30% since 1972
and now accounts for approximately
1.5% of U.S. emissions, well below
other sources such as heating and
cooling homes and buildings (33%),
truck and auto use (27%) and indus-
trial operations (19%). The CO2 em-
bodied in concrete as a finished
building product is a very smalll

guantity considering that cement
accounts for a small proportion of
the finished product.

The concrete industry also uses in-
dustrial waste byproducts such as fly
ash (from coal combustion) and blast
furnace slag (created in iron manu-
facture) to constitute a portion of the
cement used in producing concrete.
Use of such byproducts in concrete
prevents 15 million metric tons a
year of these waste materials from
entering landfills. Utilizing these
"supplemental cementitious materi-
als" as a replacement for cement
improves the strength and durability
of concrete and also further reduces
the CO2 embodied in concrete by
as much as 70%, with typical values
ranging from 15% to 40%.

Recycled concrete aggregate can substitute for
conventional aggregate in most applications.

Finally, when a concrete structure
has served its purpose, it can be
crushed for use as aggregate in new
concrete or as fill or base materials
for roads, sidewalks and concrete
slabs. Even the reinforcing steel in
concrete (which often is made from
recycled materials) can be recycled
and reused.

Concrete Buildings
Reduce Energy Use

Studies indicate that 80% or more of the
greenhouse gases generated from structures
are released through energy produced for
their ongoing heating and cooling. Insulated
concrete wall systems provide high R -value
and thermal mass with low air infiltration to
provide superior thermal efficiency and opti-
mal energy performance over the long life of
the building. Since homes and buildings con-
structed with insulated concrete walls are not
subject to large daily temperature fluctua-
tions, owners can lower heating and cooling
bills by up to 35 -40 percent. Heating, ventilat-
ing and air -conditioning can also be designed
with smaller -capacity equipment for addi-
tional savings. Concrete interior and exterior
finishes frequently require no additional treat-
ments as well, reducing costs and energy
consumption during construction and for on-
going maintenance.

Table 1. Estimated Annual Energy -Related
Savings for ICF Wall Systems.

This chart shows the estimated energy savings
produced by concrete homes with Insulated Con-
crete Forms (ICF) wall systems compared with
convention wood-frame houses. These results were
produced in a study conducted by Dr. Pieter A.
VanderWerf, director of the Innovative Residential
Construction Project at Boston University's School
of Management.

Concrete isnot
efficient,

just

Concrete Structures
are Durable

Buildings and pavements that "stand the
test of time" through their extreme dura-
bility and low maintenance require-
ments have a significant sustainable ad-
vantage over other structures. The wa-
ter and cement in concrete chemically
combine to form a paste that binds the
sand and stone, together producing the
necessary strength and durability to
provide serviceability in a wide range

of environmental conditions. Moisture,
which can undermine other building
materials through rust or rot, has no
weakening effect on concrete. Neither
termites nor mold take any toll on con-
crete either. In fact, concrete continues
to strengthen over time, which is why
concrete structures built thousands of
years ago are still intact, such as the Ro-
man aqueducts, Coliseum and Pan-
theon.

Concrete's legendary strength also en-
ables it to withstand most man -made
and natural disasters, including fires,
hurricanes, earthquakes, tornados, ex-
plosions and even tidal waves. There is
no stronger testament to the sustainabil-
ity of concrete buildings than when they
are the only ones still standing.

No other building material surpasses con-
creteds ability to

Pervious Pavements
Reduce Stormwater Runoff

Pervious concrete is made with little or
no sand, producing a strong and dura-
ble pavement with voids that allow rain
water to pass through. Pervious con-
crete pavements reduce or eliminate
runoff and support pollution mitigation
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Soil chemistry and biology can then
"treat" the polluted water naturally. Per-
vious pavements reduce runoff that
would otherwise burden streams with
warm, polluted water and instead help
replenish aquifers. This approach also
reduces or eliminates the need for
stormwater detention ponds with corre-
sponding energy reductions and cost
savings for the developer as well as the
opportunity to make use of that other-
wise unproductive land.

Pervious concrete filters water through a per-
meable subbase and the soil below, prevent-
ing contaminated water from entering water -
ways or stormwater management systems.

Pervious concrete pavement systems
are recognized as a valuable stormwa-
ter management tool under the require-
ments of the EPA Storm Water Phase ||
Final Rule. These regulations provide
programs and practices to help control
the amount of contaminants in water-
ways. Pervious concrete is a well -
understood engineered product, with
tested characteristics for compressive,
tansile, flexural strength and freeze -
thaw durability. Additional information
regarding pervious concrete's applica-
tions, engineering properties, environ-
mental benefits, structural and hydro-
logical design characteristics, mix de-
signs and construction techniques can
be found at
www.PerviousPavement.org.

Concrete's Light
Color Reduces Urban
OHeat | s |

Concrete's high albedo means more
light is reflected and less heat is ab-
sorbed, resulting in cooler communi-
ties. This concrete characteristic is par-
ticularly noteworthy in comparison to
alternatives for paving and roofing.
Concrete pavements also reduce en-
ergy usage and costs by requiring
fewer lighting fixtures to provide the
same illumination level.

Simply by choosing concrete pavement
and reducing the heat island effect, air
conditioning costs can be lowered by as
much as 18%, the intensity of air pollu-
tion lessened and the risk of heat -
related health problems reduced.

and"

withstand
such as hurricanes , tornadoes and explosions.
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Engineered concrete solutions for sustainability, durability and value.

Support sustainable development

- specify concrete solutions.

For more information, visit www.GreenConcrete.inf 0
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