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• Non-food crop
• Low water and fertilizer use
• Increasing organic carbon content in soil
• Feasible for double cropping with wheat

in western South and North Dakota and 
eastern Montana and Wyoming

• Low infrastructure density
• Fossil oil facility and infrastructure
• Oilseed meal use for livestock
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The minimum transportation cost is computed according to the 
following constraints. 

Objective constraint

For cities l = n,

 𝑘 𝑦𝑘𝑛
𝑑 = 𝐷𝑛

𝑑

Mass balance constraints

For refineries k = n,

 𝑗 𝑥𝑗𝑛
𝑠 × 𝑓𝑠𝑑 =  𝑗 𝑦𝑛𝑙

𝑑

 𝑗 𝑥𝑗𝑛
𝑠 × 𝑓𝑠𝑚 =  𝑗 𝑧𝑛𝑜

𝑚

Capacity constraints

For elevators j = n, 

 𝑘 𝑥𝑛𝑘
𝑠 ≤ 𝐸𝑛

For refineries k = n, 

 𝑙 𝑦𝑛𝑙
𝑑 ≤ 𝑅𝑛

For counties o = n,

 𝑙 𝑧𝑘𝑛
𝑚 ≤ 𝐿𝑛

 GIS DATA and NETWORK ANALYSIS
 PYTHON SCRIPTING MIXED INTEGER LINEAR 

PROGRAMMING
Assignment of oilseed, biodiesel, and oilseed 
meal loads to routes for Min. transportation cost 

Target: 
20% replacement of 
diesel use in 6 cities

5% of potential oilseed production
6% of total meal demand
32% of total oilseed meal demand

Transportation cost:
$110 million/yr 
(highway)
• 4%: oilseed (0.013 $/kg)
• 61%: biodiesel (0.591 $/l)
• 35%: oilseed meal (0.215 $/kg)

• Use advanced transportation network

• Consider new refinery construction

• Add processing cost

• Integrate existing fossil-oil refineries and 
transportation modes

• Design new infrastructure development

• Match transportation and processing

cost with oilseed production potential

• Integrate environmental and socio-
economic impacts
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