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Existing Buildings
IfDonot Get No R
A Architects i prefer blank canvas

A Industry/economy aligned behind new
construction

A Economics of reuse

A Green Builders? Environmentalists?
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Evolution of Preservation

Mt. Vernon
Alexandria, VA
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Evolution of Preservation
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Preservation and Sustainability

PRESERVATION
Reusing America’s Energy

Preservation Week May 1117 1980

It saves energy to preserve an old one.

NATIONALTRUST FOR HISTORIC PRESERVATION




Historic & Older Buildings: The Stats

-- Estimated 6-8 Million Buildings in National, State, Local Registers
-- Emphasis on older buildings
-- Pre 1960 homes = 30% of building stock
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U.S. Homes by Year of Construction (in millions)
NATIONAL TRUST FOR HISTORIC PRESERVATION

Source: Energy Information Agency




Historic & Older Buildings: The Stats

Pre-1960 commercial buildings = 30% of building stock
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U.S. Commercial Buildings by Year of Construction (in thousands)

Source: Energy Information Agency
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Performance of Older Commercial Bldgs

Energy Performance of Commercial Buildings (non malls):

Date Built
Btu/sq. ft
Before 1920 80,127
192071 1945 90,234
19461 1959 80,198
19607 1969 90,976
197071 1979 94,968
19801 1989 100,077
19907 1999 88,834

Source: U.S. Enzrwr}latzlo-(aﬁnistration, 2003 Commercial Building Energy gcggman Survey
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Performance of Older Homes

Energy Intensity of Household by
Construction Vintage, 2001
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Source : U.S. Energy Information Administration, 2005 Residential Energy Consumption Survey
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Retrofits

MI sperceptil ons
between Green and preservation
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Cobb Building, Seattle, WA Vance Building, Seattle, WA '
LEED Silver LEED Gold Portland Armory, Portland, OR

LEED Platinum
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Retrofits

Robert H. Smith Visitors Education Center at President Lincolrlc‘)s
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The Four NnROSsS
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Building Reuse

NThe greenest |
one t hat al r ea

--Except when

NATIONALTRUST FOR HISTORIC PRESERVATION




Environmental Value of Strip Malls?

Source: Preservation Virginia
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Environmental Value of Landmarks?

President Lincolnds Cottage, Washington DC
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Environmental Value of Everything

In-between?

NATIONALTRUST FOR HISTORIC PRESERVATION’




How do we Quantify Environmental

Value of Building Reuse?

PRESERVATION gl

| Energy

Reusing America’s Energy

It takes energy to construct a new building, ‘
It saves energy to preserve an old one. I

from . OIld
Buildings
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Embodied Energy / Avoided Impacts

Insignificance of Embodied Energy/ Embodied Carbon

A Sunk Cost C Avoided Impacts

Madison Lenox Hotel Demolition, Detroit Ml
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Embodied Energy

Insignificance of Embodied Energy/ Embodied Carbon
A Small Percentageof buil di ngbs | if

Figure 3: Distribution of Life-cycle Energy
Consumption

Recurring embodied energy
10.2% Initial embodied energy
15.7%

Operating energy
74.0%

Athena Institute
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Life Cycle Assessment Research

Outputs

Atmospheric

Raw Materials Acquisttion Los
Emissions

Raw ) Manufactuning Eatq.e IFD me
Matenials astes

Solid
Use /Reuse / Maintenance Wastes

Coproducts
Recycle / Waste Management

Other
Feleases

System Boundary

Exhibit 1-1. Life Cycle Stages (Source: EPA_1993)
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Avolided Impacts T Athena Study

Parkdale Fire Station Birks Building

Energy use of 85.2 homes for Energy use of 473 homes for
one year one year

Athena Institute, A Life Cycle Assessment Study of Embodied Effects for Existing Historic Buildings
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Avolided Impacts T Athena Study

Chinese Freemason Bldg

Energy use of 1591 homes for Energy use of 224 homes for
one year one year

Athena Institute, A Life Cycle Assessment Study of Embodied Effects for Existing Historic Buildings
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Embodied Energy

UNIVERSITY OF

INVENTORY OF CARBON &
ENERGY (ICE)

Version 1.6a

Prof. Geoff Hammond & Craig Jones

Sustainable Enargy Research Team (SERT)
Department of Mechanical Enginesring
University of Bath, UK

This project was joint funded under the Carbon Vision Buildings
program by:
CARBON
TRUST

Maki
of cli

Available from: www.bath.ac.uk/mech-en

Peer Review Source: Hammond, G.P. and C.1. Jones, 2008, 'Embodied energy
and carbon in construction materials’, Proc. Instn Civil. Engrs: Energy, in press.

E University of Bath 2008
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Embodied Energy - ICE

New Tricks with Old Bricks

How reusing old buildings can cut carbon emissions

NATIONALTRUST FOR HISTORIC PRESERVATION

Finding: It takes 35-50

years for a new, energy
efficient home to
recover the carbon
expended in
construction




How do we Quantify Environmental

Value of Building Reuse?
Assumption of Con

Dragonfly Future Farm,

New York City
Photo: http://www.inhabitat.com
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http://www.inhabitat.com/wp-content/uploads/dragonfly-building.jpg

Out with the Old, in with the New

I n Welcome : "

p a Et Become a Member Sign In Wﬂ‘.’ﬂ_, Q

green : ovrvo s woeo o o
~ A Discovery Company N FSRATOIAY: 2 S 3 i

| (ALMIET)
GOT AWAY WITH IT

ALL NEW'EPISODES
TUESDAYS AT 10PM

CLICK HERE TO SEE HOW

Main Inside The Show Episode Guide Jodi Says Trash or Cash DIY : Photos : Video : Forum

Total Wrecklamation Episode: Out With the Old, In
With the New

Tue Jul 14, 2009 04:30 PM ET

The shores of Lake Michigan are where Jodi ’ Find Planet Green onTV®

Murphy finds her latest home for auction. Between 8 - 3
the limestone portico, entrance ironwork, and ; . = = 1 Get the channel qumber SEYOUERIE
marble mantles it's more a matter of who can carry S planetgreen.channelfinder.net
these over sized goods away than who will be -
willing to buy them.
Planet Green Topics:

Check out the Planet Green dule to catch this O . i -
episode OfT’OtaI Wreclgan:anon ’ : b HOME & GARDEN 0

Whether it's DIY green renovation tips you're
looking for or 5 ways to reuse nearly everything you
can think of. learn how with Planet Green |

0 Internet
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NResource Conservat
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Resource Use

In the past 50 years, humans have
consumed more resources than In

all previous history
NATIONALTRUST FOR HISTORIC PRESERVATION’

Happy Planet Index | http://www.happyplanetindex.org/public-data/files/happy-planet-index-2-0.pdf




Resource Use

An 1900, 41% of the materials used in the U.S. were renewable;
by 1995, only 6% of materials consumed were renewable.

AOur reliance on minerals as fundamental ingredients in the
manufactured products used in the U.S. ..requires the extraction of
more than 25,000 pounds of new nonfuel minerals per capita each
year.

AMccording to the World Resourc
guarters of annual resource inputs to industrial economies is
returned to the environment as wastes within just one year

NATIONALTRUST FOR HISTORIC PRESERVATION




Resource Use

Roughly 42% of U.S Greenhouse Gas
Inventory Emissions may be associated
with materials extraction and harvesting,
the production, transportation and
disposal of goods in the U.S. T In part
due to the energy needed for these

ProCesSes. | USEPAT Sustainable Materials
Management: The Road Ahead (June 2009)

Happy Planet Index | http://www.happyplanetindex.org/public-data/files/happy-planet-index-2-0.pdf
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Resource Use

Vehicle Bodies Meat

0, .
Natural Gas Distribution 2% Packing

3% Hospitals 1%
2%

Fluid Milk
1%

Eating & Drinking Places
3%

Retail Trade
3%

Maintenance
4%

Petrol Refining

% .
> New Construction
Electric Services 49%

5%

Real Estate
Mngmt
5%

New additions & Owner Occupied-
alterations Dwellings

6% 11%

US EPAT Sustainable Materials

. . Management: The Road Ahead
Materials, Products and Services by Resource Use (june 2009)

NATIONALTRUST FOR HISTORIC PRESERVATION’




The Disposability of Buildings

A 300 Billion square feet

of existing building Demolition Projections: 2005-2030
space

A 82 Billion will be Retained
73%

demolished or replaced
by 2030

Source: Brookings Institution
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Resource Use

Wholesa(l)le Trade  poal Estate Mngmt
Photographic 3% 2%
Equipment
3%
Owner-occupied

Dwellings
4%

Hospitals
4%

Retail Trade
6%

Vehicle bodies
7%

New Construction
15%

Petrol Refining
7%

Food
Apparel Production/Services
9% 19%

Materials, Products and Services
with Most Significant Environmental Impact

Life Cycle Impacts Assessed

Abiotic Depletion Potential
Land Use

Global Warming Potential
Energy Use

Human Toxicity

Ozone Depletion
Freshwater Ecotoxcity
Marine Ecotoxicity
Terrestrial Ecotoxicity
Freshwater Sedmintental Toxicity
Marine Sedimental Toxicity
Photochemical Oxidation
Acidification Potential
Eutrophication Potential
Material Use

Material Waste

Water Use

Energy Use

US EPAT Sustainable Materials
Management: The Road Ahead
(June 2009)
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Resource Use | Energy Use

Local and Data . Doctors and
Suburban Transit  processing SR . Dentists
Auto repair 1% 1% 1%  Trucking 19%
2% 1%
Apparel

2%

Real Estate Agents
3%
Air Transport
3%

Petrol Refining
4%

Wholesale Trade
4% Electric Services
39%

Hospitals
5%

Eating and
drinking Places
5%

Vehicle Bodies
7%

Retail ;I'rade New Construction
10% 10%

US EPAT Sustainable Materials
Management: The Road Ahead

Materials Products and Services by Energy Use (June 2009)
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Resource Use 1 Global Warming Impact

Natural Gas . .
204 Trucking and Courier

Services

0
Banking = Auto repair
1% 1%

Wholesale Trade
3%

Apparel

Air Transportation 2%
3%

Real Estate

Management

3%

Owner Occupied
Dwellings

3% . .
o Electric Services

0,
Hospitals 33%

5%

Petrol Refining
6%

Vehicle Bodies
8%

Retail Trade
8%

New Construction
11%

Materials, Products and Services Food US EPAT Sustainable Materials
By Global Warming Potential Production/Services Management: The Road Ahead
10% (June 2009)
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Resource Use T Human Toxicity

Petrol Refining  Gum and wood

2% chemicals
Computer/Data _ 2%
processing Auto repair Banking
2% 204 2%
Real estate
management

3%

New Construction
17%

Wholesale Trade
4%

Owner-occupied
dwellings
5%

Photo equipment
5%

Electric Services
16%
Apparel

5%

Eating and
drinking
places

6% Vehicle bodies

13
Retail Trade
8%
Hospitals/Drs
8% US EPAi Sustainable Materials

Materials, Products and Services Management: The Road Ahead
by Human Toxicity Potential (June 2009)
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Symposium on LCA and Preservation

Symposium Findings
AData inadequacies

ALimited Availability
of data

ANeed comprehensive
LCA software

Symposium on LCA and Historic Preservation
June 2009, Washington, DC
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