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ABSTRACT 
In order to respond to the expected growth in the International container traffic, the 
Chicago region, with its role as the most important freight hub for the entire country, 
badly needs to add more intermodal terminal capacity. A collaborative study by the 
Center for Neighborhood Technology (CNT), a non-profit organization based in Chicago, 
and the College of Urban Planning and Public Affairs (CUPPA) at the University of 
Illinois, Chicago was initiated to take advantage of the remarkable opportunities that exist 
in the Chicago region to bring together the need for additional intermodal facilities with 
the development needs of older communities. This article describes the three-step process 
that can be used to evaluate, compare and identify potential sites for "freight oriented 
development (FOD)". FOD is a form of development that concentrates manufacturing 
and distribution businesses at a location where they benefit from efficient access to 
multiple modes of freight transportation, the presence of complementary businesses, and 
an available industrial workforce. The process was applied to the Cook County, which 
include the city of Chicago, and resulted in on-going economic development projects 
anchored by freight facilities in two older communities. 
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Figure1. U.S. Rail intermodal Freight Growth 
(Source: AAR 2003, IANA 2005) 

1. BACKGROUND 
National trends 
In 1980, a total of 3.1 million containers and trailers were moved by rail intermodal, a 
mode that combines rail and ships or trucks to move containerized freight (AAR, 2005). 
Since then, due mainly to the growth in containerized international trade and the 
deregulation of the domestic rail industry, rail intermodal has grown to become one of the 
most important freight transportation mode in the U.S. (Figure 1). By 2004, the number 
of containers and trailers moved by rail intermodal has grown to 12.9 million per year 
(IANA, 2005). intermodal is now the largest revenue generator for the rail industry 
(AAR, 2005). The rate of growth has been particularly rapid during the past several 
years. For example, in 2004 alone, the rail intermodal volume grew by 8.8%.   
 
Chicago region 
The greater 
Chicago region 
(Cook, DuPage, 
Kane, Lake, 
McHenry and Will 
counties) is home 
to 23 intermodal 
rail terminals. 
Combined, they 
move over 12 
million TEUs 
(twenty-foot 
equivalent unit) of 
containerized 
freight annually 
(CATS, 2001), 
which makes the 
region by far the 
largest intermodal 
hub in the U.S., 
and even comparable to some of world's largest ports such as Shanghai and Pusan. 
Chicago is a gateway to intermodal container traffic that travel to/from Pacific Rim 
countries through major ports in the West Coast of the U.S.  
 
As the globalization of the world economy continues, it is expected that the importance 
of rail intermodal will further increase. It is also widely recognized that existing rail 
freight infrastructure in the Chicago region will not be able to accommodate the expected 
level of increase in demand (Hewings and Seo, 2001, BLT, 2002). According to Chicago 
Area Transportation Study (CATS), the regional transportation planning agency, the 
region needs to add 1,000 to 2,500 acres1 of intermodal terminals by 2020 in order to 
meet the expected growth in demand (Anderson, 1999). 
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2. THE STUDY 
This collaborative study by the Center for Neighborhood Technology (CNT), a non-profit 
organization based in Chicago, and the College of Urban Planning and Public Affairs 
(CUPPA) at the University of Illinois, Chicago was motivated by the recognition that 
remarkable opportunities exist in the Chicago region to bring together the aforementioned 
need for additional intermodal facilities with the development needs of older 
communities. At the same time, we realized that there is a need for a systematic and 
strategic process of planning in order to facilitate such development. While the overall 
aim of the project is to facilitate and also engage in the synergetic redevelopment of older 
neighborhoods in the Chicago region by combining the use of Transit-Oriented 
Development (TOD) - to revitalize downtown areas - with the job generation potential of 
Freight-Oriented-Development (FOD), this article will focus on the description of the 
process that can be used to evaluate, compare and identify potential sites for the latter 
purpose.  
 
The process described below has been designed to evaluate and select the FOD sites in 
urban areas, which naturally limits the scale of the development to be modest when 
compared against modern Freight Village-type projects in suburban or rural areas that 
typically occupy several hundred acres, for example BNSF Railroad's Logistics Park - 
Chicago. However, the overall concept and many of the criteria used at each step are 
applicable to larger developments. 

3. MODEL FOD PLANNING PROCESS 
Freight-Oriented Development (FOD) is a form of development that concentrates 

manufacturing and distribution 
businesses at a location where they 
benefit from efficient access to multiple 
modes of freight transportation, the 
presence of complementary businesses, 
and an available industrial workforce 
(CNT, 2005).  
 
Based on the findings from recent works 
by Chandler et al (2005), and West and 
Kawamura (2005), prototypes for a 
planning processes, depicted in Figure 
2, is proposed to facilitate the 
systematic selection of the FOD sites 
with high potential for economic 
development. The planning process 
begins with the identification of 
available industrial areas in the study 
region that meet certain minimum 
conditions. In the second step, a GIS-
based tool, named FOD Screener, is 
used to narrow down the candidate sites 
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by ranking all the sites identified in the previous step. In the third step, each of the 
candidate sites is examined closely using the criteria developed based on the opinions of 
rail industry experts. 

4. INITIAL SCREENING 
The initial screening of industrial sites eliminates from further considerations the areas 
that did not meet a set of criteria. The criteria include: 1) substantial in size, 2) zoned for 
industrial or transportation land use, 3) located within two miles (3.2 km) of an interstate 
expressway exit, 4) located within two miles (3.2 km) of an existing intermodal freight 
terminal or within ¼ mile (0.4 km) of a freight rail line, and 5) in a municipality with a 
high unemployment rate2. Eight Cook County suburban communities met these initial 
baseline criteria (Figure 3) and were examined further using the FOD Screener. 
 

Figure 3. Initial Screening Result
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5.FOD SCREENER3 
Sites are screened and then ranked in terms of criteria through which their potential as 
FOD locations are assessed. For each candidate site, a total of 18 variables were 
quantified (Table 1). The variables were designed to capture the factors that were 
considered to be crucial for the success of FOD, including: amounts of available land; 
surrounding concentrations of potential receiver/shipper businesses; availability of 
industrial workers; and access to: expressways, public transit, existing intermodal 
terminals, the rail network, and docks and ports. The variables were then used to 
calculate the composite score for each site according to the chi-squared formula,  

Score = [ ]
∑
=

−18

1

2

i i

ii OX
σ  

where i represents a variable, Xi is the value of the variable i for a site, Oi is the 
theoretical maximum value attainable for the variable i, and σi is the standard deviation of 
calculated values of variable i. 
 
6. QUALITATIVE EVALUATION4 
While the FOD Screener quantifies the potential of candidate sites based on multi-criteria 
analysis, in-depth analyses of unique needs and concerns associated with each site will be 
beneficial in order to maximize the likelihood of successful implementation and 
operation, and acceptance of the project by various stakeholders (especially the railroads 
who will be owning/leasing and operating the terminal). The criteria for the qualitative 
evaluation were developed based on the survey of 33 rail industry experts using the 27-
question instrument conducted by West and Kawamura (2005). The survey revealed 
complex and sometimes surprising issues that affect the feasibility and potential of a site 
for FOD development. 
 
The issues covered by the survey included: functional flexibility of intermodal yards, size 
and layout requirement, terminal ownership, handling of data and records, security 
requirements, impact of weather, environmental concerns, requirement for utilities, level 
of customer service. Key findings from the survey that have direct implications for the 
selection and planning of FOD sites are summarized below. 
 

• Specialized, instead of "do-it-all", terminals are more attractive for both 
customers and railroads. Consequently, each intermodal terminal is unique in the 
sense that it needs to be designed to serve specific types of freight (e.g., 
transshipment of domestic containers5 only) or even a customer (e.g., automobile 
manufacturing plant), 

• In addition to the size, the shape of the parcel is critical. Ideal parcel for a modern 
intermodal yard is at least 300 to 500 acres (120 to 200 hectares) with a minimum 
length of 7,000 feet (2,100 meters)6.  

• However, small terminals, if strategically located and designed appropriately, can 
effectively serve niches in the market. This was in fact the case for two successful 
development efforts currently underway as a result of this study. 

• The orientation of the parcel in relation to the existing rail lines should be such 
that freight trains can enter from one end of the terminal and exit from the other 
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end (i.e. allows "through movements") as opposed to blind track design in which 
the trains must back out after loading/unloading. 

 
Table 1. Variables used in FOD Screener 

 

ACCESS TO EXPRESSWAYS 
Travel distance to closest expressway ramp 
Travel distance to 2nd closest expressway ramp 
Number of expressway ramps within 3 miles (4.8 km) 

 

ACCESS TO EXISTING INTERMODAL TERMINALS 
Travel distance to closest intermodal terminal 
Number of intermodal terminals within 3 miles (4.8 km) 

 

Access to the rail network 
Number of Class I7 railroad lines within 1 mile (1.6 km) 
Number of non-Class I railroad lines within 1 mile (1.6 km) 
Travel distance to closest railroad classification yards 
Number of railroad classification yards within 3 miles (4.8 km) 

 

ACCESS TO DOCKS AND PORTS 
Number of docks and ports within 3 miles (4.8 km) 

 

ACCESS TO PUBLIC TRANSIT FOR WORKERS 
Number of seats of public transportation that passes within ¼ mile (0.4 km) 

 

LAND AVAILABILITY 
Vacant acres within ¼ mile (0.4 km) 
Vacant acres within ½ mile (0.8 km) 
Vacant acres within1 mile (1.6 km) 

 

AVAILABILITY OF LABOR FORCE 
Population with high school or associate degree within 1.5 mile (2.4 km) 

 

ACCESS TO POTENTIAL SHIPPERS/RECEIVERS 
Number of industrial-based businesses within 3 miles (4.8 km) 
Sum of average industrial business employee sizes within 3 miles (4.8 km) 
Sum of average industrial business sales volumes within 3 miles (4.8 km) 

 

Source: Chandler et al, 2005 
 

• A plan for a FOD needs to incorporate supporting facilities such as maintenance 
and repair shops, fueling and inspection stations, amenities such as restaurants, 
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warming huts, hotels and even housing. These functions can be placed within or 
adjacent to the terminal. 

 
• FOD plan must provide space for facilities that provide complementary value-

added functions, e.g. recycling plants, warehouses with labeling and packaging 
functions, and refrigeration services. These facilities can be located within or 
adjacent to the terminal.  

 

7. RESULTS 
In 2003 and 2004, the CNT and CUPPA team compiled data and developed 
methodologies for initial screening of the potential TOD and FOD sites in the Cook 
County. Then CNT staff developed the TOD/FOD Screener tools to rank the candidate 
sites. The CNT contacted two of the five municipalities with the sites that showed 
excellent potential. Both municipalities, Blue Island and Harvey, have been working with 
CNT to develop and implement integrated TOD/FOD plans. In April 2005, the draft plan 
for Blue Island was presented to the public (CNT, 2005b). The Blue Island FOD site 
includes 90 acres of vacant land zoned for industrial use. The site provides excellent 
access to both rail network and expressway system. The intermodal terminal that anchors 
the development, owned by a small railroad company, can fill an important niche in the 
market. During the public review period, the insights obtained from the qualitative 
evaluation have been utilized to facilitate the development of the intermodal terminal and 
accommodate railroad's need for optimum efficiency. 
 
This study validated the effectiveness of the FOD planning process presented in this 
article. As indicated by the fact that CNT was able to motivate two municipalities that are 
in need of innovative economic development initiatives to revitalize their communities 
through TOD/FOD plans, impending capacity shortage for freight in the U.S. is now a 
widely recognized issue. While the model presented here was designed to identify the 
best sites for smaller intermodal facility in developed urban areas, we believe the 
planning process can be applied for the development of large-scale intermodal facilities 
in suburban or rural areas with some modifications. Our hope is that other regions that 
face similar problems and also opportunities as this region will be able to use this study 
as the guide in their endeavors. 
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1 Number of lifts, instead of acreage, is generally considered to be more appropriate measure of intermodal 
terminal capacity.  
2 This criterion was included so that broad social purpose can be served by the FOD.  
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3 For detailed descriptions of the variables, see Chandler et al, 2005. 
4 For detailed description of qualitative criteria and their development, see West and Kawamura, 2005 
5 U.S. domestic containers differ in size from international containers 
6 For example, BNSF Railroad's Logistics Park - Chicago 
7 Railroads that earn more than $250 million in annual revenue are classified as Class I by the Surface 
Transportation Board. As of 2005, there are a total of seven Class I railroads in the U.S. 


