
1. Scan database for evergreen site with highest amount of biomass within 50 miles 
of any index cell. 

Detailed 
roads 

Highways 

Average weighted distance from selected cells to center point  = ~32 miles for both road types 

2. Calculate routes from selected landcover cells to 
proposed facility site  

3. Calculate annual “target” biomass volume 
    available at site using results from 50 mile 
    landcover scan (Supply) 
4. Calculate total, annual costs for new site 
    (harvest, transport to processing plant, 
    processing) 
5. Calculate least cost route from proposed 
    plant to terminals 

Location SCentral AR
Rank (EG Biomass) 1
Total Acres EG Biomass (50 Miles) 2,372,209.09      
Harvest Target EG Biomass (10% of total acreage) 237,220.91         
Total Dry Tons EG Biomass 9,251,615.45      
Annual Amount EG Biomass (Tons) 616,774.36         
Annual Amount Ethanol Produced (gallons) 39,350,204.38    

Annual Harvest Cost 24,177,555.05$  
Annual Trasport Cost (field to processing plant) 3,761,603.22$    
Annual Processing Cost 57,915,112.72$  

Total Annual Cost 85,854,270.99$  

Annual Amount Ethanol Produced (gallons) 39,350,204.38    

Cost per gal of Ethanol 2.18$                  

6. Allocate Ethanol (“supply”) to terminals based on least cost 
    path rank and a 15% ethanol demand. The resource“supply” 
    can be distributed evenly to multiple terminals based on 
    their demand or to one terminal with adequate capacity.   

Annual Ethanol Supply 
 39 million gallons 

1. Identify target biomass type and amount available near pipeline  
2. Determine travel distances and cost estimates to bring biomass to proposed site  
3. Determine distance/costs to route materials from proposed site to terminal serving new pipeline 
4. Route biomass from proposed site to ethanol terminal using least cost path 
5. Route Ethanol along pipeline to other terminals and/or refinery 

Location Southern Florida
Rank (Pasture/Hay (PH) Biomass) 210
Total Acres Pasture/Hay Biomass (50 Miles) 118,417                 
Harvest Target PH Biomass (10% of total acreage) 11,841.66              
Total Dry Tons PH Biomass 47,366.64              
Annual Amount PH Biomass (Tons) 3,157.78                
Annual Amount Ethanol Produced (gallons) 201,466.10            

Annual Harvest Cost 157,888.79$          
Annual Trasport Cost (field to processing plant) 21,091.42$            
Annual Processing Cost 296,515.15$          

Total Annual Cost 475,495.36$          

Annual Amount Ethanol Produced (gallons) 201,466.10            

Cost per gal of Ethanol 2.36$                     

1 & 2 

ROUTE NAME RELATIVE COST MILES
2608059_nw - Orlando Terminal 203.87                 203.94 
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Project Team: M. Realff, T. Giarrusso, S. Muthukumar 

Understand the trade-offs between the geographical availability of feedstock, the distribution infrastructure and the optimal number, size and location of processing facilities 
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Landcover derived from satellite imagery Resource database created by indexing landcover Query the Landcover Index Database Scanning the region - automated landcover queries 

Multi-modal Transportation Network Inputs Creating the Multi-modal Transportation  Network Modeling the Distribution of Biomass Using 
Least Cost Routing 

Ethanol Demand Across Chevron Terminals 

Identification and Transportation of Biomass 
from Collection Point to Potential Facility 

Distribution of Biomass from Potential Facility 
to All Chevron Terminals 

Ethanol Demand Based Allocation of Biomass 
from Potential Facility to Chevron Terminals 

Locating a Biofuel Conversion Facility in 
Proximity to a New Ethanol Pipeline in Florida  

Total Biomass in Selection Set = 5,012,578 acres 
Avg. Weighted Distance from Selected Points to Base Cell = 33 miles 
# Index Cells within 50 miles of base cell = 489 

• Developed Land Cover Query Program 
• Useful for determining resource availability   
  across region 
• Scans all index cells within a specified distance 
   of base cell 
• Aggregates all land cover statistics for selected 
  cells 
• Calculates weighted distances by land cover 
   type from selected cells to base cell 
• Calculates weighted center by land cover type 
   for each selection set 
• Starts at 1st index cell and repeats for all cells 

Combination of: 
• National Highway Planning Network 
• Navigable Waterways 
• US Railroad Network 
• Pennwell Pipelines 
• Intermodal Transfer Facilities 
• Chevron Refined Product Terminals 

Chevron Terminal – Galena Park 

Kinder Morgan Terminal – Pasadena 

GATXs Intermodal 
Transfer Facility 

Road to Rail 

• Combined all transport modes into one layer 
• Created links between modes at terminals and transfer facilities 
• Verified all terminal and transfer facility locations 

Relative Modal Impedances (cost) 

Highway                  1/1.0 
Railroad                  1/3.5 
Waterway                                  1/6.4 
Pipeline                                   TBD 

• Routes based on least cost  
  path from origin to destination 
• Relative costs assigned to 
  each transportation mode 
•Transportation mode shifts 
 allowed at transfer facilities for 
 a fixed cost based on transfer 
 type  

Road to 
transfer 
facility 

Route to 
destination 

via rail 

Mode Shift 
Road to Rail 

Relative Transfer Costs 

Road to Rail  - Most Expensive 
Road to Waterway  
Rail to Waterway – Least 
Expensive 
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