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FBSCC —Task B4: Supply Chain Model

The supply chain models were designed as a pilot for a more
comprehensive statewide model to encompass all forest regions in
Michigan. The pilot focus area was the upper portion of the lower
peninsula of the State of Michigan. There were two types of models
developed: (1) optimization model with a one-year timeframe, and
(2) simulation model with a twenty year time frame. The models
evaluated nine potential locations that were pre-selected based on
geographic information system (GIS) criteria. The models sought to
minimize transportation cost, emissions, and energy consumption to
identify the optimal location for a biorefinery. The purpose was to
provide user friendly plug and play models that could be accessed
through the website at:

http://michiganforestbiofuels.org/research-project/feedstock-supply-
chain-landing-biorefinery
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Comparative Models
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Comparative Models
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Model Structure

Simulation model
Harvesting/forwarding
Transportation
Storage
Facility size

Transportation System Intearation

Source: www.bioenergy.ornl.gov
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Criteria for Selecting Potential Biofuel

Facility Locations

Within one mile of a major state road / railway
Within a community size of at least 1,000

Within % mile of a water body (rivers, lakes, etc.)
> 1.4 million green tons of biomass within a 100-
mile radius

Excludes locations having a co-fired power plant
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Nine Potential Biofuel Facility Sites
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Model Assumptions

Harvesting areas
< 100 miles radius
County-basis

Starting from the centroid of a county
No feedstock from the U.P., Ml
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Model Assumptions

Biorefinery
30, 40, and 5o million gallons per year (MGY)
Operates 20 years continuously

Operates 350 days (50 weeks) per year with 2
weeks for maintenance

Operates on 24/7 schedule

~1,250,000 green tons/year (a conversion factor of
4,0 gallons biofuel per green ton of biomass)

~3,572 green tons/day
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Model Assumptions

Truck transportation
50 tons, full loaded
Operates on 5-day schedule
8 hours driving + 2 hours of loading/unloading per day
Return empty
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Model Assumptions

Spring breakup
March 15t ~ April 30t (621 days of duration)
Based on MDOT approximation for lower peninsula

November 1%t ~ the end of February, build inventory
Pull biomass feedstock from inventory only

Others
No dry matter loss considered (i.e., weight loss during
storage due to insect infestation)

There will be a starting inventory quantity of equal to 7
days of inventory
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Model Logics
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Inventory level for a facility size of 5o

MGY in Gaylord operating 20 years
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A Better Look for One Year Operation
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Eight Most Preferable Harvesting

Areas for Supplying Gaylord Plant

S1

Order Harvesting Rectlinea_r Distance Biomass (green
Area (mile) tons)
1 Otsego 4.023 274,920
2 Antrim 24.754 134,827
3 Crawford 27.196 120,789
4 Montmorency 27.607 200,041
5 Cheboygan 37.356 225,280
6 Charlevoix 40.748 96,751
7 Kalkaska 43.740 171,816
8 Emmet 44.968 28,450
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System Performance Indicators

S1

Total
Indicators 50 MGY 40 MGY 30 MGY
Cost (1000 $) 9810.66 7239.59 4882.3
Energy use (Mill Btu) 110824 75546 44884
GHG emissions (ton) 13118.7 8942.7 5313.1
Average

Indicator 50 MGY 40 MGY 30 MGY
Cost ($/ton) 7.8485 7.2396 6.5097
Energy use (Btu/ton) 88659 75546 59845
GHG emissions (Ib/ton) 20.9900 17.8854 14.1683
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Next Steps

Refine the model

Simulate scenarios

Integrate uncertainty (i.e., spring break)
Integrate inventory holding cost
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