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\“ S u Sta | Nd bl I |ty Six Degrees of Recognition

No Limits: Natural resources and ecological systems are
essentially limitless.

Limits: Natural resources and ecological systems are finite.

Stewardship: Finite natural resources and ecological systems
must be effectively managed, maintained and enhanced.

Predicament: Society is using up resources and ecological
carrying capacity faster than they can be replaced, replenished
or restored.

Consequences: Reaching or exceeding resource or carrying
capacity limits has serious consequences.

Urgency: Society must act soon before the consequences
become inevitable, devastating and irreversible.

Source: ASCE Fundamentals of Sustainable Engineering Course



\“ S u Sta | Nd bl I |ty Six Degrees of Recognition

Attitude

No Limits | can use whatever | need.

Limits | know there are limits but there are plenty of
resources left.

Stewardship | have a moral, economic and often a
regulatory obligation to manage well.

Predicament | need to understand these limitations and
their possible consequences.

Consequences | understand the consequences and they
could be severe.

Urgency | need to take action now to deal with urgent

and serious problems.

Source: ASCE Fundamentals of Sustainable Engineering Course
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1960-2005
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Awareness

Countries have been stretched to indicate their
effective consumption based upon 2006 Global
Footprint Network and corresponding 2003 CIA

- w" & ! World Fact Book data. The basemap is an edited
ol |4 ESRI ArcIMS world shapefile inthe Mollweide
-17.8 : equal area projection. Created with ArcMap 9,

Histogram

{(global hectares per capita) MAPresso 1.3, OpenOffice 2.2 & Perl 5.8

2003 World Consumption Cartogram

Blue represents insufficient data. .
WS SSRIReSiite et ox http://pthbb.org/natural/footprint/

@ Jerrad Pierce 2007-11-19 <jplerce@cpan.org>
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\ SUStalnablllty Awareness
Global Average Temperature and
Carbon Dioxide Concentrations, 1880 - 2004
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Graphic Design: Michael Ermst, The Woods Hole Research Center




\
\

‘ Sustainability

A

7
~
o
)
E
o
x
@
s
®
>
o
®
c
Re)
E
=
e
>
18}

> 140 °
1978 1981

Awareness

Average monthly Arctic sea ice extent
March 1979 to 2011

1984 1987

1990 1993

1996 1999 2002 2005 2008 2011
Year

‘National Snow and Ice Data Center




SUStalnablllty Awareness
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Global Wheat Area Harvested

Source: www.ers.usda.gov
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4

World Grain* Production and Fertilizer Use

Billion Tonnes Grain Million Tonnes Fertilizer
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Potential Water Supply Crises by 2025
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THE GROWING GAP

71 Past Discovery
|| Future Discovery

o= Prod ucuon

Fast discovery basad
on ExxonMabil (2002)

| Revisions backdated
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0-

s Oil exploration and investment:
$350B needed annually through 2030

$390B actual world expenditure 2000-2007
combined
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Redeocing Eon
ccirben
emissions
isn’t just for cui~
envirenmentdlists
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Sustainability
Rating Systems
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\ SUStalnablllty Application

Infrastructure Sustainability Rating Systems
 CEEQUAL (UK, 2004)

* Envision (USA, under development)

Institute for Sustainable Infrastructure



’ \ SUStalna blllty Application

Principles Incorporated into Envision

* Triple Bottom Line (Economic, Environmental, Social)

e Pathway

* Systems”

-
* Enlarging Planet W Profit




\ SUStalnablllty Application

Enlarging Opportunities:
Sustainability at All Project Phases

* Planning

* Design

* Construction

* Operations & Maintenance
* Decommissioning



SUStalnablllty Application

Timing-Influence Curve
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Planning
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Project Life

Adapted from CIll Constructability Primer.



A SUStalnablllty Application

Range of sustainable performance
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S U Sta | n a bl I |ty The Envision Rating System

Stage 1 Stage 2
' ' |
Pursue award?
Use Stage 1
spreadsheet to No [ 1 Yes
explore, assess 3
Use Stage 2 Register project
spreadsheet and with IS1
SEEe— guidance manual ?
Lo rate ! , ) .
informally Scoping out * Review objgctuyes
« Propose objectives for
scoping out
Assessment « Gather evidence and
score
& « Submit to verifier
TR « Verifier reviews
Verification . Site visit
« Fill evidence gaps
Ratification « Submit documentation to
ISI
* Resolve scoring questions
Submit for « Award review
Award

Source: Institute for Sustainable Infrastructure



S U Sta | n a bl I |ty The Envision Rating System

Project RatingSystem |
2. Project

> Strategy and

@ Ma :

Z o nagement
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Source: Institute for Sustainable Infrastructure
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Project RatingSystem

3. Communities
/

10. Access and
Mobility

J

Source: Institute for Sustainable Infrastructure



\ SU Sta | n a bl I |ty The Envision Rating System

Project RatingSystem

4. Land Use
and Restoration
J
7. Water
5. Landscapes 6..Ec‘olog¥& Resources &
Biodiversity .
J ~ __Environment
8. Energy and 9. Resource
Carbon | Management
v "4

Source: Institute for Sustainable Infrastructure



\ SU Sta | Na bl I |ty The Envision Rating System

Example Objectives

* Project Pathway Contribution: Avoid traps and
vulnerabilities that create unacceptably high, long-term
costs or risks.

e Land Use and Restoration: Prevent soil loss and
pollution infiltration from stormwater runoff during
construction.



\ SU Sta | N a bl I |ty The Envision Rating System

Example Objectives under

Project Strategy and Management
Pursue by-product synergy applications.

Pursue opportunities for sustainability improvement
throughout the useful life of the project.

Work with public agencies to identify and resolve
conflicting regulations, standards and policies.



A S U Sta | Na bl I |ty The Envision Rating System

Stagoj: Exploration & |

ge2: Assessment
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o "y

11 .
Pt = e \-‘. S |

Stage 4: Decision i

Source: Institute for Sustainable Infrastructure
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The Envision Rating System

Stage 4 Tools:

Life Cycle
Assessment

energy supply systems %,

transport

use phase

primary
aluminum
.. production >.

’ ').‘

manufacturing
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Potential Influence of the Envision System

* A measure of good government

* A factorin loan rates and bond ratings

e A factor in “Infrastructure Bank” financing decisions



S U Sta | n a bl I |ty The Envision Rating System

Evaluation of the Envision System
* Weighting scheme difficulties

* Greenwashing vs. 3 l‘
ce ’
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Source: Our Ecological Footprint, Wackernagel and Rees
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