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Project Objective 
Å Quantify environmental impact of containerized freight movement in the 

West Coast Freight Gateway and Corridor  

Å Apply a GIS-based model modified to include California-specific inputs 

 

 

 

 

 

 

 

 

 

 

 

Å Demonstrate potential system improvements to achieve GHG reductions 
and address environmental issues related to freight transport 

 

 

Source: U.S. Maritime Administration 
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Discussion Items  

ÅBackground on Freight Transport 

ÅReasons to Model Alternatives  

ÅGIFT Model 

ÅResearch Methodology 

ÅResults and Analysis 

ÅSummary 
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FREIGHT TRANSPORT 
BACKGROUND 

Attributes of Freight Transport 

© http://www.freightcaptain.com/ 
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Percentage of Energy-Related Transportation CO2 Emissions by Mode, 2008 

Source: AEO 2009, Table 19. 

Transportation represents ~35% of GHG in U.S.  
~6 Gt CO2 emissions in U.S.; ~2 Gt transportation 
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The U.S. freight industry is dominated by Truck 

Truck 
79% 

Rail 
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Water 
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Air  
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Tons of Freight by Mode, 2007 

Source: 2007 
Commodity Flow 
Survey Table 1 

Truck 
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Value of U.S. Freight by Mode, 
2007 

Source: 2007 
Commodity Flow 
Survey Table 1 

Freight touches energy use, environmental quality, economic growth, congestion 
mitigation, and national security 
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Freight  Overview 
Å Energy use within freight mode is proportional to work done 

Å Carbon intensity (and other emissions) not symmetric across modes 

Global and US Cargo Flows (Gt-km) by Mode (2005) 

James J. Corbett, James J. Winebrake ©2010 
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Goods Movement and GDP 
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For every trillion dollar increase in GDP, we 
expect an additional 242 billion ton-miles. 

Source: Corbett and Winebrake, 2008. 
James J. Corbett, James J. Winebrake ©2010 
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Calculating Impacts from the Bottom Up 

 

Calculators developed by RIT and the University of Delaware to support 
research activities under the Sustainable Intermodal Freight 
Transportation Research (SIFTR) program 

MODAL MODELING OF 
POSSIBILITIES 
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THE GIFT MODEL 
Geospatial Intermodal Freight Transportation Model 
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VISUALIZING GOALS  
MODELING 

ALTERNATIVES 

Intermodal freight network 
optimization model to evaluate 
objective tradeoffs.  

5ŜǾŜƭƻǇƛƴƎ ǊŜǎƻǳǊŎŜǎ ŦƻǊ άǘŀōƭŜ-
ǘƻǇέ ŜȄŜǊŎƛǎŜǎ ǿƛǘƘ ƛƴŘǳǎǘǊȅ ŀƴŘ 
agencies.   

Evaluates performance against 
benchmarks and optimizes with 
respect to possible targets 

Web-version in development.  

Geospatial Intermodal Freight Transportation (GIFT) Model 

Decision makers can explore 
tradeoffs among alternative 
routes, across modes, and 
identify optimal routes for 

economic, energy and 
environmental objectives. 
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How are we using GIFT? 

ÅTable-top exercises with leaders in transportation 
ïModal experts and industry decision makers 

ïPublic infrastructure planners at regional and national levels 

ïEnvironmental, energy interests in public and private sectors 

 
infrastructure  
fuels 
technologies  
operations 
logistics 
demand 
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The GIFT Model 
Integrating the National Transportation Atlas Database (NTAD) Components 

NTAD Road Network NTAD Rail Network 

STEEM Water Network 

Intermodal Freight Transport  

Each segment and spoke of 
the network contains 
temporal, economic, and 
environmental attributes- 
ŎŀƭƭŜŘ άŎƻǎǘ ŦŀŎǘƻǊǎέ 
 
 

Attribute values used to 
search for routes that 
ƳƛƴƛƳƛȊŜ ǘƘŜ ǘƻǘŀƭ ά/ƻǎǘǎέ  
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The Geospatial Intermodal 
Freight Transportation (GIFT) 
Model 

Å GIS-based optimization model  

Å Intermodal network (Road, Rail, Water and 
Facilities) 

Å Calculation of least time, least cost , least 
energy and least emissions (CO2, PM10, NOx, 
SOx, VOC) routes 

Å Tool to aid decision makers understand 
environmental, economic, energy impact of 
intermodal freight transportation and to 
compare trade-offs among various policy 
scenarios 
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