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Figure 1. Atmospheric concentrations of important long-lived greenhouse

gases over the last 2,000 years. Increases since about 1750 are attributed to

human activities in the industrial era. Concentration units are parts per million (ppm)
or parts per billion (ppb), indicating the number of molecules of the greenhouse gas

per million or billion air molecules, respectively, in an atmospheric sample.
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QUARTERLY AVERAGE COPPER PRICE QUARTERLY AVERAGE ALUNIMIUM PRICE
US$/tonne (LME Cash) US$/tonne (LME Cash)

During Q4 06 and Q1 07 copper price dropped, but later

recovered. General trend in Q4 07 was downwards. ey PIRTHIM pH10a Toverl P i 760, Approaad

US$3,000/tonne, but fell in Q3 07.
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STRUCTURAL CONCRETE
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CDOT Budgets
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Future Engineers

UNICEF that took the averages from five different international
education studies, the researchers ranked the United States No. 18
out of 24 nations in terms of the relative effectiveness of its
educational system.

The Trends in International Mathematics and Science Study, shows
a steady decline in the performance of American students from
grades 4 to 12 in comparison to their peers in other countries.

Finland, Australia, Belgium, Austria, Hungary, Netherlands and the
United Kingdom beat the United States, South Korea, Japan and
Singapore ranked first through third, respectively.
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Sustainability

Sustainability is characterized in harmonizing three
basic elements (triple bottom line).

Environmental

Sustainability







It IS a Question of Balance

A Transportation
AcCcess to:

Health care
Education
Employment
Recreation

Consumer
goods/services

Equity

A The Costs

Congestion
Facilities/injuries
Noise

Air and water pollution
GHG emissions
Ecological impacts

Resource
consumption



http://rateyourmusic.com/buy?album_id=12123

Sustainability Options In
Transportation

A Transportation Planning

A Preliminary Design/NEPA
A System Design

A Construction/Demolition

A Operation and Maintenance




Transportation Planning
Sustainability Actions

A Broader planning perspective; equal weighted design criteria

I Longer time frame 20 years to 50 years
A MPO/TPO awareness and understanding

and other agencies
A Assess awareness for neighborhoods,
sense of community, decrease sprawl, community cohesion

A Consideration of climate change impacts

@ TerraLogic
Sustain: able Solut ions



NATIONAL Find more wallpapers at www.nationalgeographic.com Photograph by Carsten Peter
GEOGRAPHIC = 2007 National Geographic Society. All rights reserved.




Transportation Planning
Indicators

Indicators

I Assess upgrades to exiting infrastructure
assessment and environment ($)




Preliminary Design/NEPA
Sustainability Actions

A Emphasis on both and regional
Indicators

A Impact analysis approach expands into energy
resources

A Enhance habitat connectivity




Preliminary Design/NEPA
Indicators

Indicators
I Carbon sink removals (tons CO2)

(Stage 1/Stage 2
emissions)

I Life cycle (gallons-fossil fuels)

I Community connectivity, benefit and acceptance (#
letters)

I Light pollution (area of dispersion)




CALTRANS GHG Legal Challenge

A Widening of Highway 50 (Sacramento)

A Neighbors advocating sustainable
transportation

A Failure to address NOx/PM10/PM2.5

A Failure to address GHG impacts
I Quantify GHG emissions
I Estimate Impact to global warming

A Failure to use best efforts in the CEQA
pProcess




System Design
Sustainability Actions

A An opportunity for innovation and creativity
continues

A Refine life cycle costs

A Reduce resource consumption and emissions
A Evaluate design criteria to climate change
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System Design
Sustainability Indicators

Indicators
i Better refined life cycle analysis/cost ($ and CO2)
I Supply chain assessment (CO2 reduction)
(solar panels-KW)
(KW)
i Improved maintenance efficiency ($ or hours)
I Reduce hazardous materials/wastes (volume/weight)

I Reduced water consumption via landscaping (gallons per year)
(water-gallons, CO2 emissions)




Construction/Demolition
Sustainable Actions

A Contractor incentives to reduce
energy/resource consumption

A Site stabilization SN -y
A Community awareness and coordination
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Construction/Demolition
Sustainable Indicators

Indicators

A Energy consumption and emissions
(time/gallons/pounds CO2)

I Trailer energy consumption (KW)
I Project vehicles fuel consumption (gallons/CO2)

A Hazardous waste generation (volume/weight)

A Materials land filled (volumes/weight)
(volume/weight)

A Water consumption (gallons/time)
A Water quality protection (RECAT scores) )
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Operation and Maintenance
Sustainable Actions

(traction sand)
A Mowing Operations Plans

A Compost materials
A Convert to alternative fuels
AProduct substituti on




Operation and Maintenance
Sustainable Indicators

A Energy consumption and emissions

A Material life/supply chain assessment/cost ($)

A Hazardous waste generation/product substitution
($/gallons)

A Solid waste generation and disposal (volume/weight)

A Community outreach (# meetings)




Internal Operations Sustainability
Governor Ritter Greening Government

By FY 2011-12

20% reduction in energy consumption

25% reduction in petroleum consumption

10% reduction in water consumption g

Zero goal for solid waste generation n
9

Green material procurement
Alternative fuels

Fuel efficient vehicles

New buildings LEED silver
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Sustainability Integration

A Top-down management direction, commitment and
support

A Overall sustainability program with measureable
goals/objectives

A Establish sustainability criteria for all projects and
operations

A Establish a menu of sustainable actions
A Monitor and measure effectiveness

A Employee education and awareness

A Full time coordinator

A Collaboration
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Every Project Can Do Some Sustainable Action




