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Discussion

The greatest abundance of HCR is found in areas 
that include the eastern portions of the Dakotas and 
Minnesota. 

The current model has resulted in an exponentially large 
number of potential solutions, necessitating a revision of 
current model programming.  

As structured, economies of scale are overriding 
transportation costs. Decentralized pretreatment is not 
occurring within the model. Limited economic data exists 
on pretreatment and biorefi nery economies of scale.  

Changes in ethanol price indicate investment in facilities 
and infrastructure is sensitive to price regardless of 
biomass availability and/or density.

Alternative combinations of pretreatment costs and/or 
densifi cation effi ciencies that result in decentralized 
pretreatment of crop residues will require additional 
work.

The potential for additional transportation constraints 
arising from temporal restrictions on truck traffi c may 
override economics. Large, centralized pretreatment and 
biorefi neries may face physical limitations on existing 
transportation infrastructure.

Project Overview 

A major research focus in the northern 
Great Plains is exploring the technical and 
economic feasibility of using herbaceous 
crop residues (HCR) as feedstocks for 
lignocellulosic ethanol production. This 
research project focuses on developing a 
logistical system model of an emerging 
HCR-based industry in Minnesota and North 
and South Dakota to identify optimal harvest, 
storage, spatial distribution of pretreatment 
facilities, and location and scale of 
biorefi neries.  

Approach

A mixed integer programming (MIP) model is  
being developed to determine optimal location 
and scale of facilities that incorporate agronomic, 
engineering and economic considerations. 

 Variable and fi xed expenses included for four 
biorefi nery facilities, ranging from 243,000 tons 
to 1.6 million tons of biomass annually

 Variable and fi xed expenses for four 
pretreatment facilities, each having similar 
feedstock capacities as the biorefi neries

 Transportation costs for raw, baled biomass 
and expenses for processed/densifi ed biomass 
from pre-treatment facilities

 Sustainable collection of crop residues 
estimated from historical small-grain and 
corn production by county

 The tri-state region has been divided into 
6.8-mile-square (11 kilometer) ‘cells.’  Each cell 
contains county average values for biomass 
availability and provides for options for locating 
biorefi neries and/or pretreatment facilities
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