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Abstract 
 

This paper presents a mathematical model that studies the impacts of the congestion effect in a dynamic multi-modal 

facility location design problem. A mixed integer non-linear programming (MINLP) model is developed by 

considering the impacts of biomass feedstock seasonality and facility congestion to determine the optimal use of 

multi-modal facility location during a given time period. The MINLP problem is first linearized using piecewise 

functions and then solved using a hybrid Benders-based rolling horizon algorithm. The performance of the algorithm 

was tested using a case study with data from the Southeast U.S. The numerical experiments show that this proposed 

algorithm can solve large-scale problem instances to a near optimal solution in a reasonable amount of time. 

Extensive numerical analyses were conducted to show the range of impacts of dynamic multi-modal facility location 

decisions, congestion costs and biomass feedstock seasonality on supply chain network performance. Results reveal 

that the unit biomass delivery cost increases up to 4.8% if the impacts of congestion are taken into consideration. 
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