










MUNICIPAL / GOVERNMENT DESIGN

Sustainable Masonry Design is the Hallmark of New Community Library

Durham County Regional Public Library 
Durham, North Carolina 

When Durham County launched a long-range

plan to provide the region with state-of-the-art

learning and literacy resources, the new Durham

County Regional Public Library became one of

three prototype facilities.  The 25,000-square-foot

facility not only serves the community’s educational

needs, but it takes the community’s environmental

needs into consideration as well.  Through the

county’s commitment to green building design, the

building earned LEED Silver certification from the

U.S. Green Building Council.

Located on six acres, the site was previously

used as a gravel parking lot for school buses.

However, the location provided a great opportunity

to establish a civic presence, reclaiming a highly

visible area to better serve and enhance the

community.

The one-story structure is organized in a series of

layers defined by heavy masonry walls.  The brick

masonry creates volumes that extend into the

landscape and reinforce the concept of bringing

the outside in.  The project sourced the brick from

a local company, who, in turn, extracted the raw

materials from the region, thereby assisting the

project in its pursuit of credits for “Local/Regional

Materials” under the LEED certification system. By

using durable clay brick among its materials, the

architecture not only benefited from brick’s low-

maintenance requirements but also incorporated the

principles of Crime Prevention through Environmental

Design (CPTED), consistent with the c    ounty’s goal of

providing safer environments for the public.

As the city continues to develop its citizens’ needs in

relation to their environmental needs, the Durham

County Regional Public Library will serve as inspiration

and a standard bearer for future projects.  n

By using durable clay brick among its

materials, the architecture incorporates

principles of Crime Prevention 

through Environmental Design.

Architectural Firm:
The Freelon Group
Principal:
Richard W. Kuhn, AIA

Brick Manufacturer:
Lee Brick & Tile Company, Inc.
Brick Distributor:
Custom Brick Company, Inc.
Photographer:
James West/JWestProductions.com

As credited in project entry
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In the Georgetown neighborhood of our nation’s

capital, a single developer issued a design

challenge:  convert a number of small parcels on

one city block into a unified mixed-use project.  Five

different architectural firms were commissioned to

design the buildings, but together, they created a

combined pedestrian, retail, and residential space

where the major open area throughout the parcels

is Cady’s Alley, a historic passageway in

Georgetown’s industrial past. 

Cady’s Alley presented important design

considerations. For starters, it is different from

other “streets” in Georgetown. The fundamental

distinction between the two is neither their width

nor their location at the rear of buildings, but rather

that streets drain to the sides while alleys drain to

the center.  With this in mind, the drainage section

of the alley seeks to dramatize the passage of

water down the centerline to carry the water to

the alley’s ends.  

Although no original paving materials remained in the

area, it was important for the designers at Landscape

Architecture Bureau to create the alley in such a

manner that its historic character and status were

respected and celebrated.  Following the example of

the brick and cobblestone alleys throughout

Georgetown, the decision to use brick grounded

the newly designed alley to its historic past. 

Though predominantly intended as a pedestrian zone,

it was necessary for the alley to allow for periodic

deliveries and trash removal.  To facilitate these

divergent uses, the sides of the alley were paved in

brick turned on edge in mimic of a sidewalk.  This

edge-laid brick deepens the paving, making it stronger

for inevitable truck traffic while also making the paving

pattern more interesting and of smaller, more

appropriate scale for pedestrians.

Today, the redeveloped Cady’s Alley successfully

blends function and form, creating a hardscape that

properly reflects the spirit of its historic setting. The

area overall has also become one of D.C.’s most

prominent design districts, combining historic

Federalism with contemporary loft-life structures.  n

Cady’s Alley 
Washington, District of Columbia 
Hip Urban Alleyway Built upon a Strong Brick Foundation

Landscape Architect:
Landscape Architecture Bureau
Principal:
Richard Bensman, ASLA
Brick Manufacturer:
Glen-Gery Corporation
Brick Distributor:
Capital Brick, Inc.
Photographer:
Prakash Patel Photography

Mason Contractor:
GT Contracting Corporation

As credited in project entry

PAVING & LANDSCAPE ARCHITECTURE DESIGN

Brick pavers laid on edge deepen the

paving, making it stronger for truck traffic

while also making the pattern of a

smaller scale for pedestrians.
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Gold Winners

COMMERCIAL

Charlotte Bobcats Arena
Location: Charlotte, North Carolina
Architect: Ellerbe Becket
Manufacturers: Triangle Brick Company

Taylor Clay Products Company
Distributor: Pyramid Masonry Contractors, Inc.

Ladera Corporate Terrace
Location: Ladera Ranch, California
Architect: Nestor + Gaffney Architecture, LLP
Manufacturer: H.C. Muddox
Distributor: American Builders Supply, Inc.

Project Place Gatehouse
Location: Boston, Massachusetts
Architect: Hacin + Associates
Manufacturers: The McAvoy Brick Company

Taylor Clay Products Company
Distributor: Consolidated Brick and Building Supply, Inc.

EDUCATIONAL

The Ensworth School New Campus Development
Location: Nashville, Tennessee
Architect: GUND Partnership
Manufacturer: Triangle Brick Company
Distributor: Alley-Cassetty Brick

Leazar Hall at North Carolina State University
Location: Raleigh, North Carolina
Architect: Cannon Architects
Manufacturer: The Belden Brick Company
Distributor: General Shale Brick

New Gables Student Residence Hall
Location: Durham, New Hampshire
Architect: DiMella Shaffer
Manufacturer: Vermont Brick Manufacturing Company   

HEALTH CARE FACILITIES

Midwestern University Clinic
Location: Glendale, Arizona
Architect: DWL Architects + Planners, Inc.
Manufacturer: Interstate Brick

HOUSES OF WORSHIP

Chapel of the Good Shepherd
Location: Greenville, South Carolina
Architect: Craig Gaulden Davis
Manufacturer: Boral Bricks

The Church of the Apostles
Location: Atlanta, Georgia
Architect: CDH Partners, Inc.
Manufacturer: St. Joe Brick Works, Inc.

MUNICIPAL / GOVERNMENT

Denville Township Municipal Building
Location: Denville, New Jersey
Architect: KSS Architects LLP
Manufacturers: Glen-Gery Corporation

Watsontown Brick Company
Distributor: Tri-State Brick and Stone, Inc.

PAVING & LANDSCAPE ARCHITECTURE

Marion Street Streetscape
Location: Oak Park, Illinois
Landscape Architect: The Lakota Group
Manufacturer: Whitacre-Greer

Silver Winners

COMMERCIAL

The Flats and Warehouses at Union Row
Location: Washington, DC
Architect: SK&I Architectural Design Group, LLC
Manufacturers: Glen-Gery Corporation

Watsontown Brick Company
Distributor: Capital Brick, Inc.

Myrtle Wyckoff Station Complex
Location: Brooklyn, New York
Architect: Dattner Architects
Manufacturer: The Belden Brick Company

Obermeyer Place
Location: Aspen, Colorado
Architect: CCY Architects
Manufacturer: Robinson Brick Company
Distributor: The Gallegos Corp.

EDUCATIONAL

Campus Center
Location: Carrollton, Georgia
Architect: Cooper Carry, Inc.
Manufacturer: Boral Bricks, Inc.

The Episcopal Center for Children Learning Center
Location: Washington, DC
Architect: Manion & Associates Architects
Manufacturers: Endicott Clay Products Company

Richtex Brick
Distributor: Potomac Valley Brick & Supply Company

Grayslake High School
Location: Grayslake, Illinois
Architect: FGM Architects Inc.
Manufacturers: Endicott Clay Products

Sioux City Brick & Tile Company

HEALTH CARE FACILITIES

George Lynn Harmony Pavilion
Location: Atlantic City, New Jersey
Architect: Granary Associates
Manufacturer: Pacific Clay Products
Distributor: Diener Brick Company

HOUSES OF WORSHIP

The Cathedral at Turner Chapel
Location: Atlanta, Georgia
Architect: Stanley Love-Stanley, P.C.
Manufacturer: Boral Bricks, Inc.

Holy Trinity Catholic Church
Location: Gainesville, Virginia
Architect: O'Brien & Keane, Architect
Manufacturer: Continental Brick Company

Mt. Angel Abbey Annunciation
Location: Saint Benedict, Oregon
Architect: SRG Partnership, Inc.
Manufacturer: Mutual Materials Company

The 2008 Brick in Architecture Award Winners
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MUNICIPAL / GOVERNMENT

Roth Fountain
Location: Sioux City, Iowa
Architect: Blenderman-Hoefling Design
Associate Architect: M Plus Architects Inc.
Manufacturer: Stone Art, Inc.

PAVING & LANDSCAPE ARCHITECTURE

Downtown Streetscape Improvements
Location: Durham, North Carolina
Landscape Architect: Kimley-Horn and Associates
Manufacturer: Pine Hall Brick Company, Inc.

Bronze Winners

COMMERCIAL

1015 Techwood Drive
Location: Atlanta, Georgia
Architect: TVS
Manufacturer: Hanson Brick
Distributor: Jollay Masonry Contractors

Central Mutual Insurance Company
Location: Van Wert, Ohio
Architect: Flad & Associates
Manufacturer: The Belden Brick Company
Distributor: Fidelity Builders Supply, Inc.

Chase Point Condominiums
Location: Washington, DC
Architect: SK&I Architectural Design Group, LLC
Manufacturer: Glen-Gery Corporation
Distributor: Capital Brick, Inc.

Ford Orientation Center
Location: Mount Vernon, Virginia
Architect: GWWO, Inc./Architects
Manufacturer: Redland Brick, Inc.
Distributor: Potomac Valley Brick & Supply Company

Parkview Building
Location: Bozeman, Montana
Architect: Locati Architects
Manufacturer: Mutual Materials Company
Distributor: Bozeman Brick

Victory Park – The Terrace and the Vista
Location: Dallas, Texas
Architect: WDG Architecture
Manufacturer: Acme Brick

EDUCATIONAL

Atlantic Cape Community College, Cape May Campus
Location: Cape May Courthouse, New Jersey
Architect: Duca/Huder & Kumlin, P.A.
Manufacturer: The McAvoy Brick Company

Computer Science and Engineering Building at University of Michigan
Location: Ann Arbor, Michigan
Architect: Diamond and Schmitt Architects Inc.
Manufacturer: Watsontown Brick Company
Distributor: Giannola Masonry Company

The Hanley Center for Athletic Excellence at Georgetown Prep
Location: North Bethesda, Maryland
Architect: Leo A. Daly
Manufacturers: The Belden Brick Company

Endicott Clay Products Company
Distributor: Potomac Valley Brick & Supply Company

New Dental School Building at Baltimore College of Dental Surgery
Location: Baltimore, Maryland
Architect: Bohlin Cywinski Jackson
Manufacturer: Glen-Gery Corporation
Distributor: Diener Brick Company

Portland State University Northwest Center for Engineering, Science & Technology
Location: Portland, Oregon
Architect: Zimmer Gunsul Frasca Architects LLP
Manufacturer: Mutual Materials Company

William H. Hannon Academic Hall & Ardolf Science Center
Location: Los Angeles, California
Architect: Killefer Flammang Architects
Manufacturer: Interstate Brick
Distributor: Thompson Building Materials

HEALTH CARE FACILITIES

Cancer Care Center
Location: Augusta, Maine
Architect: TRO Jung|Brannen
Manufacturers: Watsontown Brick Company

The Belden Brick Company

Emory Johns Creek Hospital and Physicians Plaza
Location: Johns Creek, Georgia
Architect: Thomas, Miller & Partners, LLC
Manufacturer: The Belden Brick Company
Distributor: Alley-Cassetty Brick

HOUSES OF WORSHIP

Mausoleum for Cedar Grove Cemetery
Location: Notre Dame, Indiana
Architect: Thomas Gordon Smith Architects
Manufacturer: Endicott Clay Products Company

MUNICIPAL / GOVERNMENT

Multimodal Transportation Center
Location: Athens, Georgia
Architect: Niles Bolton Associates
Manufacturers: Cherokee Brick & Tile Company

Cunningham Brick Company, Inc.
Distributor: Georgia Masonry Supply, Inc.

Silver Spring Safety Center
Location: Silver Spring, Maryland
Architect: Samaha Associates, P.C.
Manufacturer: Glen-Gery Corporation
Distributor: Betco Block & Products

PAVING & LANDSCAPE ARCHITECTURE

American Tobacco Campus Historic Redevelopment Phases I and II
Location: Durham, North Carolina
Landscape Architect: Smallwood, Reynolds, Stewart, Stewart & Associates, Inc.
Manufacturer: Pine Hall Brick Company, Inc.
Distributor: Fred Adams Jr. Paving Company

The 2008 Brick in Architecture Award Winners

All credit information appears as it was provided in the entry by
the architect or BIA member company.
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A I A / C E S  C R E D I T  P R O G R A M Brick Veneer:  An Environmentally-Preferable Cladding Choice

Use the following learning objectives to focus your study while reading the
article below.  To receive credit, follow the instructions found at the end of the
article which direct you to complete the AIA questionnaire found at
www.gobrick.com/ArchitectCredit. 

Learning Objectives.
After reading this article, you should be able to:
1. Ask appropriate questions to gain a full understanding of sustainability 

claims made by material manufacturers.
2. Understand the attributes that make brick an environmentally-preferable 

product. 
3. Specify and use brick masonry more effectively and sustainably. 
4. Gain an appreciation of life cycle assessment (LCA).

Introduction
Environmentally-preferable products are those that have a lesser or reduced
effect on human health and the environment when compared to competing
products that serve the same purpose. As noted by John Amatruda, RA, of
Steven Winter Associates in “Evaluating and Selecting Green Products” from
the Whole Building Design Guide, the majority of available green products
have one or more of the following health and/or environmental attributes:

• They are durable, and have low-maintenance requirements. 
• They promote good indoor air quality (typically through reduced

emissions of VOCs and/or formaldehyde).
• They incorporate recycled content (post-consumer and/or pre-consumer). 
• They have been salvaged from existing or demolished buildings for reuse.
• They are made using natural and/or renewable resources. 
• They have low "embodied energy" (the energy required to produce and

transport materials).
• They do not contain CFCs, HCFCs, or other ozone-depleting substances.
• They do not contain highly toxic compounds, and their production does

not result in highly toxic by-products.
• They are obtained from local resources and manufacturers.
• They can be readily recycled (preferably in a closed-loop recycling

system).
• They can be easily reused (either whole or through disassembly).
• They are biodegradable. 
• For wood or bio-based products, they employ "Sustainable Harvesting"

practices.

Since brick are not made of wood or bio-based materials and are also not
biodegradable, the last two attributes listed do not apply. But with these
exceptions, and to a certain extent the production of some detrimental by-
products, brick has each of the remaining attributes and qualifies as an
environmentally-preferable product. 

Brick’s Environmental Attributes

Durable and low maintenance
When it comes to durability and maintenance, a clay brick wall is hard to
beat. While brick’s service life is projected at more than 100 years, there are
numerous instances where brick structures have surpassed this benchmark.

This is important to remember
when considering the
environmental effects of brick
since they are distributed over its
lifetime. Properly designed and
constructed brickwork will require
little maintenance and will not
need to be painted or have another
coating applied in order to
manage moisture.

Most brickwork in the U.S. today is
installed as a drainage wall (see
Figure 1) with an anchored veneer
in front of a structural backing. In
a drainage wall, the brick veneer
provides the majority of protection
against moisture. Any small
amount of water penetrating the
veneer is directed downward by an
air space to the flashing below and
out of the veneer through weeps. A water-resistive barrier over the surface of
the structural backing acts to keep moisture out of the substrate.

As Joseph W. Lstiburek, Ph.D., PE, wrote in his article The Perfect Wall featured
in ASHRAE Journal, May 2007, “In concept, the perfect wall has the rainwater
control layer, the air control layer, the vapor control layer and the thermal
control layer on the exterior of the structure.” The brick veneer acts as the
rainwater control layer by stopping the majority of the water, directing any
water that penetrates it down the drainage space and out of the wall. For more
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Adjustable Anchor
Spacing Varies

Air Space

Water-Resistant
Barrier on
Exterior Sheathing

Weep

Flashing

Filled Cavity
Beneath Flashing

Wall Section at Foundation

Figure 1. Typical Brick Veneer Wall

Earth Sciences Building & Museum of Natural History
Amherst, Massachusetts

The durability and low maintenance associated with brick masonry make
it a natural choice for institutions and organizations planning for the
future. With a service life of 100 years or more, constructing with brick
ensures a structure will endure for generations to come. 

Architect:  Payette Associates, Inc.

Photographer:  Warren Jagger Photography
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information on drainage walls constructed with brick, refer to BIA Technical
Note 7 at www.gobrick.com. 

Promote good indoor air quality
To avoid the release of volatile organic compounds (VOCs), often found in
paints and coatings applied to interior surfaces, install brick masonry
instead. Brickwork provides a durable, long-lasting surface that does not
require the painting or other maintenance tasks typically associated with
other interior finishes. In addition, it does not support mold growth,
another concern when it comes to indoor air quality. When exposed to
moisture, brick masonry dries without damage and, if necessary, is easily
cleaned while other interior finish materials must be removed   and
replaced.

Contain recycled content
Brick can contain recycled content—both post-consumer and pre-consumer.
Non-hazardous waste products such as petroleum-contaminated soil or
sludge can be used. Recycled waste from other industries, such as bottom ash
and fly ash from coal-fired generators, glass, stone dust, and ceramic tile
may be incorporated. Reclaimed industrial metallic oxides qualify as pre-
consumer recycled materials when used as colorants in brick. Since fired
brick are inert, brick can safely encapsulate many materials. When brick are
fired, the individual clay particles are fused together through vitrification.
Since this process cannot be compromised, fly ash is limited to about 15
percent by weight, while the maximum for waste glass is approximately 2
percent. Some manufacturers have used clay or soil that would have
otherwise been considered waste, such as mine overburden and tailings, clay
from gravel and sand washing operations, fire clay overburden from coal
mining, and excavated soil from swimming pool and road construction.
Such materials may be included up to 100 percent of the weight.

Mortar can comprise up to 20 percent of brick masonry. A portion of the cement
in mortar can be substituted with fly as —a pre-consumer waste product.

Are reused
The demand for reused/reclaimed brick is high. The fact that brick, which
in many cases were made well over a century ago, can be used again is a
testimony to their superior durability. Now, most reclaimed brick are
salvaged from buildings constructed more than 60 years ago. These brick
were typically laid with a mortar made of lime and sand with minimal—if
any—portland cement content. This type of mortar was not as strong as
contemporary mortars made with portland cement. As a result, when older
brick surrounded with this mortar are extracted from an existing wall,
most of the mortar residue can be removed easily during cleaning.
However, mortar that has penetrated the surface of the brick into the pore
structure below is difficult to remove. Consequently, when reclaimed brick
are re-laid, the bond between the mortar and the reclaimed brick is less
than that of a brick that has not been laid in mortar previously.

When using reclaimed brick, it is important to be aware of the different
type of brick available in the early 1900s and the practices common to
brick masonry construction at that time. Brick from this era were primarily
made in periodic and scove kilns. Unlike contemporary tunnel kilns in use
today, greater temperature variations were present in the kiln when the

brick were fired. This resulted in a brick with a wide range of properties—
from over-burned brick (commonly referred to as “clinkers”) to hard-
burned brick to under-burned brick (known as “salmons” due to their
usual pinkish-orange color). 

The prevalent method of construction at the time made use of all these
brick, consisting of loadbearing brick walls at least 12 inches thick. The
hardest, most durable units were placed in the exterior wythes; the salmons
(and others) were used for wythes inside the wall and were not exposed to
the weather. As a result, when brick are salvaged from buildings of this era,
it is important to separate brick taken from interior wythes from others.
Salmon brick should not be exposed to weather. For more information on
reclaimed brick, refer to BIA Technical Note 15. 

Made from natural or renewable resources
Oxygen, silica, alumina, and iron—the elements that make up the clay
and shale used to make brick—are the four most abundant elements in
the Earth’s crust. Soils made of these elements are not viable for
agriculture without adding fertilizers and supplements. Most brick plants
use material from the same pit extracted through multiple soil layers for at
least 50 years, thus minimizing their impact to the surface area. Conveyors
and other power equipment typically are used to transport the clay from
the mine to the plant. Storm water runoff from clay pits is controlled by
regulations from the Mining Safety and Health Act. Manufacturers typically
use settling ponds, filtration, and catch basins to limit suspended solids.
Dust is controlled by spraying organic, biodegradable oils or water.
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Patient Care Tower at York Hospital—York, Pennsylvania 

This interior atrium for a
hospital addition called for a
material that would connect
the existing building to the
new facility. Choosing brick
masonry met this challenge
and resulted in a durable
surface with no need to
provide an additional finish.
Without the need to paint or
seal the surface, the release
of volatile organic
compounds (VOCs) was
avoided. Brick does not emit
VOCs, CFCs, HCFCs, or other
ozone-depleting substances.
The vitrification of clay that takes place in the plant kiln encapsulates
any extraneous solids safely confining them within the brick.

Architect:  TRO Jung|Brannen
Photographer:  Gary Kessel

continued on page 13
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LEED Strategies Using Brick 
The Leadership in Energy and Environmental Design Rating System for New
Construction and Major Renovation (LEED-NC) is the most widely used building
rating system in the U.S. Developed by the U.S. Green Building Council, the
LEED-NC Rating System is organized into five environmental categories. As
described in this Brick in Architecture, brick masonry can play a role in
achieving the following LEED credits: 

Sus  tainable Sites
This category in LEED-NC covers the selection and development of a project.
Four credits potentially relate to brick masonry:

Credit 2: Development Density & Community Connectivity (1 point)–The intent
of this credit is to encourage development of urban areas instead of previously
undeveloped land and preserving greenfields and natural habitats. By developing
an urban, infill-type lot, 1 point can be earned. 

Brick masonry lends itself well to designs that can take advantage of small,
irregularly shaped lots. In addition, utilizing noncombustible masonry on the
exterior, shorter setback distances are required resulting in closely spaced
buildings. Brick is also a small-scale material that fits into almost any type of
configuration. Brick masonry is prevalent in many locations so it blends in well.
Further, it is represented in virtually all architectural styles.

Credit 5.2: Maximize Open Space (1 point)–Minimizing disturbance of site and
maximizing open space are the intent of this credit. By utilizing brick, large
staging areas during construction can be avoided. Brick pavers may be used on
paths in open areas.

Credit 6: Storm Water Design (2 points)–This credit has two parts and is
intended to limit the disruption and pollution of natural water flows by
managing storm water runoff, increasing on-site filtration, and eliminating
contaminants. Credit 6.1 awards 1 point for reducing the quantity of runoff.
Credit 6.2 awards 1 point for improving the quality of runoff through on-site
treatment. 

Permeable brick pavements can be designed to contribute to both parts of this
credit. A flexible brick pavement with sand joints, a sand setting bed, and an
open-graded aggregate base will filter water draining through the layers. While
the joints may need to be wider than usual if a standard paver is used, some
brick manufacturers have developed pavers specifically for use in a permeable
pavement application.

Credit 7: Heat Island Effect - Non-Roof (1 point)–The intent of this credit is to
reduce heat islands by providing shade and/or light-colored materials. One point
can be earned for providing a site hardscape with 50 percent paving materials
with a Solar Reflective Index (SRI) of 29 or higher. The SRI is a measure of a
material’s ability to reject solar heat, as indicated by a small temperature rise. It
is defined so that a standard black color is 0 and a standard white is 100.  The
higher the SRI value, the lighter the color. 

Light-colored brick pavers can be used in site pavements as a part of a strategy to
earn these points by using white, buff, or other light-colored brick pavers, alone
or in conjunction with other strategies, for at least 50% of the site hardscaping.

Energy & Atmosphere
This credit category covers a number of different topics related to energy use and
the atmosphere. Of these, only one relates directly to brick masonry.

Credit 1: Optimize Energy Performance (up to 10 points)–The goal of this credit
is to achieve increasing levels of energy performance above ASHRAE Standard
90.1-2004. Incorporation of brick masonry’s thermal mass provides numerous
energy benefits, including the reduction of peak heating and cooling loads,
moderation of indoor temperature swings, and potential reduction in the size of
the HVAC system. The benefits are even more pronounced when brick masonry is
exposed on the interior of the building.

In addition, brick masonry can be utilized as part of a passive solar design to
further reduce the fossil fuels used by the building during operation. In order to
thoroughly account for the thermal mass benefits of masonry, energy analysis
using simulation software is necessary. Energy Plus and BLAST are the most
suited to analysis of buildings with masonry.

Prerequisite 2 of the Energy & Atmosphere category mandates that the building
meet the basic requirements of ASHRAE Standard 90.1. The building code already
requires that ASHRAE 90.1 be used, so designers should be familiar with it.

Energy & Atmosphere Credit– 1 awards up to 10 points for improving the energy
performance of the building.    

Materials & Resources
This category contains most of the credits related to brick masonry.

Credit 1: Building Reuse (3 points)–The intent of this credit is to preserve
existing building stock and conserve resources. Up to 3 points can be earned. One
point is earned if at least 75 percent of the existing building structure (including
structural floor and roof decking) and envelope (exterior skin and framing,
excluding window assemblies and non-structural roofing material) is
maintained. Hazardous material that is remediated is not included in the
calculation. A second point is earned if the total preserved is 95 percent. Another
point can be earned by reusing at least 50 percent (by area) of the existing
nonstructural elements (interior walls, doors, floor coverings, and ceiling
systems). 

Brick masonry buildings, walls, and floors are ideal candidates for reuse because
of their durability. Numerous examples include brick buildings that were once
warehouses, retail stores, or offices, that have been converted to lofts,
condominiums, and other uses. 

Credit 2: Construction Waste Management (2 points)–This credit is intended to
reduce the amount of construction waste in landfills and to encourage recycling
of construction waste. One point is earned when at least 50 percent of non-
hazardous construction and demolition is recycled or salvaged and diverted from
the landfill. If an additional 25 percent is recycled or salvaged, a second point
can be earned. 

Brick masonry materials are easily crushed and recycled for new uses. Packaging
of brick cubes is minimal and easily recycled. Most cubes are packaged with
banding and possibly thin wood strips for protection during transit. In addition,
because of the small, modular nature of brick, on-site waste can be almost
completely avoided by sizing masonry openings to match the modular
dimensions associated with brick.  
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Credit 3: Materials Reuse (2 points)–The intent of this credit is to encourage the
use of salvaged materials in new construction. One point can be earned when at
least 5 percent of the value of all building materials is reclaimed or salvaged. A
second point is awarded when 10 percent of the value of materials is salvaged. 

Salvaged brick and pavers, especially from sand-set applications, can be used to
meet this requirement. On a precautionary note, reclaimed brick may not be
suitable for all environments as explained previously in this article. When some
buildings are demolished, brick from interior partitions may be mixed with brick
from exterior walls. Certain brick used on the interior may not have been meant
for exterior exposures. All brick should meet the durability requirements of the
current brick standard in use.

Credit 4: Recycled Content (2 points)–This credit is intended to encourage the
use of materials that have recycled content. Emphasis is placed in LEED-NC on
post-consumer recycled content, but pre-consumer wastes also are included but
at only half their value. In-house scrap materials and brick that are crushed and
sent back into the production stream are not counted as recycled content. This is
because this practice is already done by most manufacturers and therefore does
not result in diverting waste from the landfill. It is important to recognize that in
order to earn 1 point for this credit, the value of the recycled content of all
materials used on the project must be at least 10 percent of the total value of all
materials used. Thus, no one material alone can earn this credit. A number of
materials containing some amount of recycled content must be used, and brick
can play a part in achieving this goal. As discussed previously, brick can
incorporate recycled materials such as sawdust and manganese. A recent industry
survey found that those manufacturers that include recycled material in their
brick use about 6 percent per ton of fired material, by weight. 

The majority of brick masonry is constructed using mortar. For a typical brick
masonry wall built with modular-sized brick laid in running bond, about 20
percent of the surface is mortar. Mortar and grout also may include recycled
materials, such as blast furnace slag and fly ash, to partially replace portland
cement. Blast furnace slag is a by-product from the production of iron. The waste
from the production is processed to produce slag cement. Fly ash comes from
coal-fired plants used in generating electrical power. It can replace a portion of
the cement in mortar materials. 

Credit 5: Regional Materials (2 points)–One point can be earned from this credit
if at least 10 percent (by cost) of all building materials are extracted and
manufactured within 500 miles of the project site. A second point is earned if the
percentage is 20 percent by cost. Because only the percentage of the material by
weight that is within the 500-mile radius is counted, and most brick are
manufactured with materials obtained from within a few miles of the
manufacturing plant, nearly 100 percent of the cost of most brick can be used. As
shown in Figure 2, of the 50 largest cities in the United States, nearly every one
has at least one brick plant within 500 miles. In fact, there are, on average, more
than 25 plants within 500 miles of each. However, it should be noted that brick
manufactured outside of this radius can certainly contribute to a project’s LEED
strategy in other credits.

Innovation & Design
This category in LEED is intended to award up to 4 points for sustainable
strategies that greatly exceed the requirements of existing LEED credits or for
those areas not currently covered by LEED. There are several areas not addressed
by LEED that can contribute to a sustainable design utilizing masonry. It is

important to note that within the LEED Rating System, Innovation & Design
credits are awarded for a systematic application of a sustainable strategy to the
entire building. Focusing on a single aspect of a building is not sufficient.

Indoor Environmental Quality–Because brick masonry can be used on the
interior of a building, serving as structure and finish material without the need for
paints or coatings, brick can contribute to improved indoor air by avoiding VOCs.
In addition, because the appearance of brick will last a lifetime without costly
painting and with minimal maintenance, this benefit continues for the life of the
building. Mold is another area of concern for indoor environmental quality. Brick
masonry is not a food source for mold. As a result, it does not promote mold
growth, even if wetted, and is easily cleaned if necessary. Other interior wall
materials can literally be consumed by mold if moisture problems occur.

Durability–Consideration of the life cycle of a building and its component
materials is at the heart of sustainable design. Utilizing life cycle assessment
(LCA) in building product choices is recognized by LEED as a sustainable design
strategy. It is important to consider a building’s full life expectancy when
conducting life cycle evaluations, and to recognize the limitations of life cycle
assessment when making product choices. 

Brick masonry is noted for its durability and low maintenance. With an
estimated life of more than 100 years, brick masonry is a superior-performing,
long-lasting exterior cladding.

Acoustic Comfort–Occupants experience acoustic comfort through an
environment free from distracting noise from outside the building or adjacent
rooms. In order to achieve acoustic comfort, sound transmission between interior
walls and between the interior and exterior must be minimized. The ability of
wall systems to block unwanted sound transmission is measured as the Sound
Transmission Class, or STC, of the wall. Another measure recently introduced is
the Outside/Inside Transmission Class, or OITC, used for exterior walls.

LEED has recognized acoustic design as a sustainable design strategy through
the credit interpretation process. LEED for Schools recognizes the benefit of
acoustic design in Indoor Environmental Quality Credit 9: Enhanced Acoustical
Performance. In addition to requiring classrooms and other core learning spaces
to have an STC of at least 35, rooms must be designed to limit background noise
and meet reverberation time criteria.

A single 4-inch brick wall provides superior acoustic insulation with an STC of
44. Masonry cavity walls provide even better performance because the air space
between wythes further reduces the sound transmitted. By utilizing brick masonry
to meet the STC requirements and other aspects of acoustic design, an
Innovation in Design credit may be earned.

Minimize Indoor Air Contaminants–The intent of Indoor Environmental Quality
Credit 4 series is to reduce indoor air contaminants that are irritating or harmful
to the occupants. Points in this series are awarded by limiting the amount of
volatile organic compounds (or VOCs), which are found in paints, coatings,
adhesives, and flooring materials. By utilizing brick masonry exposed on the
interior of a building, VOCs can be avoided. Brick masonry does not require paint
or other costly maintenance. Brick masonry also helps minimize the risk
associated with mold because it is not a food source and is moisture resistant.

Occupant Health and Safety–Brick masonry promotes occupant health and
safety through fire-resistant construction and resistance to impacts and wind-
borne debris.
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Additionally, nearly all of the mined, raw materials result in finished brick
product. Over 95 percent of all the mined clay and shale goes to the plant,
and an average of only 3½ percent of the manufactured product ends up as
scrap, most of which is returned to the manufacturing process. Once a pit’s
material production has subsided, mined areas are reclaimed for future use
by replacing overburden and topsoil so the resulting property can be used for
a wide variety of functions, including farmland, residential and commercial
sites, and even wetlands. In this way, valuable clay and shale resources are
obtained while still allowing for land to be reused for a different purpose
later.

Several brick manufacturers use fuels of bio-based materials from other
industrial applications and waste products. Sawdust from furniture
manufacturing is used in several plants in the southeast. Methane gas
collected from landfills now fires brick manufacturing in five plants.
Petroleum coke, remains from oil refining, is used by one manufacturer.  

Lower embodied energy
The average amount of energy to extract raw materials and manufacture and
deliver brick has decreased significantly from a few decades ago. Circa 1970,
around 4000 Btu per pound of brick was required. Today, the current industry
average is approximately 1240 Btu per pound. When considered with the
intrinsic durability present in brick which will last over a century, the
environmental impact is lower due to its distribution over a long life.

Do not contain CFC, HCFCs, or other ozone-depleting substances
Brick are made from the non-organic minerals mentioned earlier. As such,
they do not contain these carbon-based materials. 

Do not contain highly toxic compounds
Brick do not contain highly toxic compounds. Tests to evaluate the
encapsulation of potentially damaging chemicals in waste materials have
shown that no toxic compounds are leached from brick.  Brick is a 100
percent inorganic, inert material.

Do not result in highly toxic by-products
Firing brick with natural gas or coal will produce some emissions. These are
well documented and controlled by state and national regulations.   With
today’s environmental concerns, the brick industry recognizes the need for
compliance with these regulations for clean air and the environment. Air

emissions are
minimized
with controls
such as
scrubbers
installed on
kiln exhausts.
Lime waste
that
accumulates
in scrubbers
often is recycled
as a beneficial additive to soil. Dust in brick plants is controlled through the
use of filtering and containment systems, vacuums, additives, and water
mists. Even vehicular emissions are being addressed, with brick
manufacturers monitoring truck emissions; recycling waste oil, antifreeze,
and hydraulic oil; and regulating truck speeds for improved fuel efficiency.

Made from local raw materials
Most brick are manufactured from materials obtained from within a few
miles of the manufacturing plant. The average distance that raw materials
travel to a plant is 15 miles.

Local manufacturing  
Brick manufacturing facilities are located in 38 states across the country and
in close proximity to urban areas. As shown in the map in Figure 2, of the 50
largest metropolitan statistical areas (MSAs) in the United States, there are,
on average, more than 25 plants within 500 miles of each, and there are at
least two brick plants within 500 miles of 49 MSAs. More than 70 percent of
these MSAs have at least one plant within 200 miles.

Readily recyclable
Brick can be recycled in many ways. During the manufacturing process, any
raw brick, fired brick, or scrap are recycled back into the production stream.
Scrap brick and brick from demolition can be crushed and recycled into new
brick or used as brick chips for landscaping, baseball diamonds, and tennis
courts. Recycled brick also can be used as subbase material for pavements, on
quarry roads, or even as aggregate for concrete.

Easily reused
Clay pavers set in sand can easily be reused in the future. When underground
utilities must be accessed in pavements with sand-set clay pavers, the pavers
can be removed, stockpiled, and reused. Reclaiming brick in the future from
brickwork laid today is possible but may prove difficult. This is due to the
portland cement used in contemporary mortar which increases the mortar
strength making it harder to remove from brick.

Present in refurbished buildings
Most buildings which are refurbished are constructed of brick masonry as
shown in Figure 3. Renovating these great structures not only means
conserving product resources, but also extending the life of the existing
building stock and diverting demolition waste. In addition, many culturally
significant buildings such as courthouses, libraries, schools, and town halls
are made of brick. 
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Brick Plant Locations
Multiple Brick Plants, Same Location

Figure 2. Brick Plant Proximity to 50 Largest Metropolitan Statistical Areas

Figure 3. Refurbished (left) and New (right) Brick Buildings

© Alain Jaramillo



BIA Technical Notes on Brick Construction
The Brick Industry Association’s (BIA) Technical Notes on Brick Construction have long provided guidance on brickwork to the design and construction professions.
The information provided in the preceding technical discussion and in all issues of Technical Notes on Brick Construction is based on the available data and the
combined experience of BIA engineering staff and members.  The information must be used in conjunction with good technical judgment and a basic understanding of
the properties of brick masonry.  For further recommendations on the sustainable and green building qualities of brick, refer to Technical Note 48 at www.gobrick.com.
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Life Cycle Assessment

Another method of identifying environmentally-preferable products is
through a life cycle assessment (LCA). An LCA is a detailed investigation of
the environmental impact of a product through its entire life. Conducting a
life cycle assessment of every material in the building envelope is one way to
assess the impact of the use of various masonry materials and details.  An
LCA can be very complicated because it examines numerous environmental
effects over the entire life of a building product, from raw material extraction
to manufacture, installation, maintenance, and building demolition.  

An LCA is unique for each product, though data on industry averages is
available.   To accurately assess a building’s environmental impact, an LCA
must be done for every product used in the building.  To accomplish this, a
large amount of data must be collected and assessed. Because of its
complexity, an LCA consultant is often used when making such an
assessment.  There are some computer programs available that use industry-
average data to perform life cycle assessment such as the ATHENA Impact
Estimator for Buildings or the Building for Environmental and Economic
Sustainablity (BEES) software available from the National Institute of
Standards and Technology.  However, these programs should not be used
without a thorough understanding of their limitations.

Life cycle assessment should consider the efficiency of raw material use.
Many manufacturers are creating brick veneer units that are lighter, thinner,
or both.  Such units use fewer raw materials, thus conserving resources and
taking less energy to fire, and they are lighter in weight, resulting in lower
transportation costs.

Life cycle assessment should also take into account the efficiency of the
design and materials selected. By utilizing modular dimensions of brick in
the floor plan and elevations, on-site waste can be minimized. By using brick
masonry to serve multiple functions such as interior finish, firewall, and
acoustic isolation, the use of other materials can be avoided.

Brick Veneer—A Versatile Building Element
Brick masonry has a history of durability and sustainability.  Brick masonry
walls are able to perform multiple functions that often require several
components in other wall systems. This translates into reduced
environmental impacts for a building. A single brick wythe can do all of the
following:

• Serve as a load-bearing structural element. 
• Provide an interior or exterior finish without the need for paints or coatings.
• Provide acoustic comfort with a sound transmission class (STC) rating of 45

or greater.
• Regulate indoor temperatures as a result of thermal mass.
• Provide fire resistance (a nominal 4-in. [100 mm] brick wall has a one-

hour fire rating).
• Provide impact resistance from wind-borne debris or projectiles.
• Improve indoor air quality by eliminating the need for paint and coatings

(no VOCs). 
• Provide a non-combustible material which does not emit toxic fumes in

fires.
• Provide an inorganic wall that is not a food source for mold.
• Serve as a heat-storing element in a passive solar design.
• Last for generations.

Lastly, evaluation of the environmental aspects of a building material should
also consider the building’s life.  Brick masonry is durable, having a life span
of over 100 years and requiring little maintenance. From historic temples to
contemporary architecture, brick masonry can provide superior performance
and durability and qualifies as an environmentally-preferable cladding.

Summary 

Environmentally-preferable products are those that have a reduced effect
on human health and the environment. One or more of 13 different
health or environmental attributes are associated with such products.
These include such characteristics as durable, low maintenance, low VOC,
recycled content, natural, non-toxic, low embodied energy, local,
recyclable, and reusable. While most products qualify as an
environmentally-preferable product by having a few of these attributes,
brick masonry possesses 10.

Durham County Regional Public Library
Durham, North Carolina

For this project, the brick qualified for LEED MR Credit 5 on Regional
Materials since the manufacturer was located less than 500 miles from the
site. LEED-NC version 2.2 requires materials qualifying for this credit to be
extracted, processed, and manufactured within a 500-mile radius of the
site. Since the industry average between a brick plant and its pit is only 15
miles, usually a plant that qualifies for the distance requirement will mine
material from a pit that meets the extraction requirement as well.  

When coupled with large glazed areas, brick masonry’s unique ability to
function as both an interior and exterior material can enhance the overall
transparency of the space as illustrated in this project.

Architect:  The Freelon Group

Photographer: James West/JWestProductions.com




