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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. 



ñWe canôt solve todayôs problems at the same 

level of thinking at which they were createdò



Sustainability





It is a Question of Balance

ÅTransportation 

Access to:

ïHealth care

ïEducation

ïEmployment

ïRecreation

ïConsumer 

goods/services

ïEquity

ÅThe Costs

ïCongestion

ïFacilities/injuries

ïNoise

ïAir and water pollution

ïGHG emissions

ïEcological impacts

ïResource 

consumption

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


Sustainability Options In 

Transportation

ÅTransportation Planning

ÅPreliminary Design/NEPA

ÅSystem Design

ÅConstruction/Demolition

ÅOperation and Maintenance



Transportation Planning 

Sustainability Actions

ÅBroader planning perspective; equal weighted design criteria

ïEnvironment, equity, economics

ïLonger time frame 20 years to 50 years

ÅMPO/TPO awareness and understanding

ÅIntegrated planning with land use planning 

and other agencies

ÅAssess awareness for neighborhoods, 

sense of community, decrease sprawl, community cohesion 

ÅAssess environmental impacts/sensitive areas 

ÅConsideration of climate change impacts





Transportation Planning 

Indicators

Indicators

ïEstimate resource consumption/emissions 
(gallons-fossil fuels/tons CO2)

ïEstimate environmental avoidance, mitigation 
and enhancement ($)

ïExpand public involvement and community 
awareness (# meetings)

ïLife cycle costs- NEPA through O&M ($)

ïAssess upgrades to exiting infrastructure 
assessment and environment ($)



Preliminary Design/NEPA

Sustainability Actions

ÅEmphasis on both global, national and regional 

indicators 

ÅImpact analysis approach expands into energy 

resources

ÅAccommodates/promotes low emission vehicles 

and public transportation

ÅCarbon cap/trading/offset regulations

ÅEnhance habitat connectivity



Preliminary Design/NEPA

Indicators
Indicators

ïCarbon sink removals (tons CO2)

ïLife cycle carbon footprint emissions (Stage 1/Stage 2 
emissions)

ïLife cycle energy consumption (gallons-fossil fuels)

ïCommunity connectivity, benefit and acceptance (# 
letters)

ïReducing footprint (acres)

ïEconomic benefits/Impacts ($)

ïLight pollution (area of dispersion) 



CALTRANS GHG Legal Challenge

ÅWidening of Highway 50 (Sacramento)

ÅNeighbors advocating sustainable 

transportation

ÅFailure to address NOx/PM10/PM2.5

ÅFailure to address GHG impacts

ïQuantify GHG emissions

ïEstimate Impact to global warming

ÅFailure to use best efforts in the CEQA 

process



System Design

Sustainability Actions

ÅAn opportunity for innovation and creativity

ÅIntegrated design approach continues

ÅChange or modify specifications/use of high 

performance materials

ÅRefine life cycle costs

ÅMaterial recycling/reuse

ÅReduce resource consumption and emissions

ÅEvaluate design criteria to climate change



System Design

Sustainability Indicators

Indicators
ïBetter refined life cycle analysis/cost ($ and CO2)

ïSupply chain assessment (CO2 reduction)

ïAmount of renewable energy (solar panels-KW)

ïImproved lighting and energy costs (KW)

ïImproved maintenance efficiency ($ or hours)

ïReduce hazardous materials/wastes (volume/weight)

ïReused material use (volume/weight) 

ïReduced water consumption via landscaping (gallons per year)

ïRest areas management (water-gallons, CO2 emissions)

ïIncrease non-structural storm water BMPs ($/mtc hours)



Construction/Demolition 

Sustainable Actions

ÅContractor incentives to reduce 

energy/resource consumption

ÅMaterial reuse

ÅEmission reductions

ÅSite stabilization

ÅCommunity awareness and coordination



Construction/Demolition 

Sustainable Indicators
Indicators

ÅEnergy consumption and emissions
ïConstruction machinery idling (time/gallons/pounds CO2)

ïTrailer energy consumption (KW)

ïProject vehicles fuel consumption (gallons/CO2) 

ïAlternative fuels (gallons)

ÅHazardous waste generation (volume/weight)

ÅMaterials land filled (volumes/weight) 

ÅMaterial segregation/reuse/recycling (volume/weight)

ÅReduce grading/return to natural landform (acres 
graded)

ÅWater consumption (gallons/time)

ÅWater quality protection (RECAT scores)



Operation and Maintenance

Sustainable Actions

ÅVegetated roofs/solar panels on roofs 

ÅRecycle/reuse materials (traction sand)

ÅMowing Operations Plans

ÅImprove ROW habitat

ÅCompost materials

ÅConvert to alternative fuels

ÅProduct substitution to ñgreen materialsò



Operation and Maintenance

Sustainable Indicators

ÅEnergy consumption and emissions

ïMaintenance equipment usage and idling 
(gallons/CO2)

ïMaintenance building energy consumption (KW)

ÅMaterial life/supply chain assessment/cost ($)

ÅHazardous waste generation/product substitution 
($/gallons)

ÅMaterial recycling/reuse (volume/weight)

ÅSolid waste generation and disposal (volume/weight)

ÅHerbicide/pesticide usage (gallons/year)

ÅCommunity outreach (# meetings)



Internal Operations Sustainability

Governor Ritter Greening Government

By FY 2011-12

Å 20% reduction in energy consumption

Å 25% reduction in petroleum consumption

Å 10% reduction in water consumption

Å Zero goal for solid waste generation

Å Green material procurement

Å Alternative fuels 

Å Fuel efficient vehicles

Å New buildings LEED silver

Reductions based upon FY 2005-06 baseline



Sustainability Integration

ÅTop-down management direction, commitment and 

support

ÅOverall sustainability program with measureable 

goals/objectives

ÅEstablish sustainability criteria for all projects and 

operations

ÅEstablish a menu of sustainable actions

ÅMonitor and measure effectiveness 

ÅEmployee education and awareness

ÅFull time coordinator

ÅCollaboration 



Every Project Can Do Some Sustainable Action
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