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Compare spatial configurations of Central
Biorefinery versus dispersed Local Biomass
Processing Depots (LBPDs), focusing on:

1) Profitability of biomass production, transport,
pretreatment and final processing;

2) Environmental impacts in terms of soil nutrient
runoff, soil erosion, greenhouse gas (GHG)
emissions, and land use change,

3) Technological change impacts of improved
ethanol yields on system profitability and
environmental outcomes.

1. What parameters drive the profitability of the
two biorefinery spatial configurations?

2. What land use changes and environmental
costs ensue from each spatial configurations
of ethanol refining (nutrient runoff, GHG
emissions, land use change and soil erosion)?

3. How does more efficient processing of a
perennial grass affect biorefinery profitability
and environmental impacts?

A) Biomass supply without LBPD
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C) Profitability without LBPD
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A) Environmental Impact without LBPD
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B) Biomass supply with LBPD
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D) Profitabilty with LBPD
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B) Environmental Impact with LBPD
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The bioeconomic model uses mathematical
optimization to maximize gross margin (profitability)
from crop production and ethanol biorefining.
Biorefining activities include the case of 8 local
biomass processing depots (LBPDs) compared to a
centralized biorefinery operation.

The Environmental Policy Integrated Climate (EPIC)
model simulates yield and environmental outcomes
from 82 cropping systems in 37 watersheds across
9 counties in S.W. Michigan.

Transport costs of biomass from each watershed
centroid to the biorefinery or to each LBPD with
concentrated briquets moved to biorefinery.

Prices of crops & fertilizers and production costs
for each cropping system are calculated using data
from Michigan State University Extension and the
U.S. Department of Agriculture.

A techno-economic model of the LBPDs and
biorefinery provides fixed and variable costs for
biomass pretreatment and final conversion into
ethanol and byproducts.

These component models generate parameters that
drive the constrained optimization model that
calculates the most profitable way to produce
ethanol at the capacity of the biorefinery.

? —— O A) Biomass supply without LBPD B) Biomass supply with LBPD
1" | : i
INT ’
258 =, A
= 200
i —
£ [ TTTTTRTRTTTYTTVRYTTTTYTTYYYY
S 160
[ ]
\_Q —&—Land for alfalfa = 140 —&— Land for alfalfa
1 :
& —i—Land for corn e 120 —fli— Land for corn
N BUREN ® o = 100 S "
INTY = - === Land for soybean - —#— Land for soybean = 1.81.91.92.02.12.22.22.32.42.52.52.62.72.82.82.93.03.13.13.23.23.3
Soma s > o 90 Ethanol price (S/Gal) Ethanol price (8/Gal)
e Q ‘_b : —==Land for wheat = 60 =< Land for wheat
2 > .
= ——Land for corn-silage § 40 —=Land for corn-silage . .
=] i _ = 20 C) Environmental Impact without LBPD D) Environmental Impact with LBPD
r-’ = =@-Land for perennials - —&— Land for perennials
m ANCH o = 0 bt r b thdh b s bt e d s b h ot rt A tr b s b dr A narAn e b dr b A nthdrtr b drar b d b 25 §
St LUNT =
) St ~ 1.81.92.02.12.22.32.52.62.72.82.93.03.13.33.3 = 1.81.92.02.12.22.32.52.62.72.82.93.03.13.33.3 58, £
L} '\\ WINT . . = \q-; i . . . °
o Q| Ethanol price ($/Gal) Ethanol price (8/Gal) z s —+—Soil Erosion(Mg soil) £3 —+—Soil Erosion(Mg soil)
T s —#—Nitrate Loss (kg N) E E —&—Nitrate Loss (kg N)
E‘JE 1.0 == N20 Emissions(kg N20-N) ‘; ?5 —#—N20 Emissions(kg N20-N)
% E == Phosphorus Loss(kg P) %’n-g ——Phosphorus Loss(kg P)
~ =} 0.5 = E ) .
® Cit By - o 'S 50 g g ~—+=S0il Carbon Loss (kg C) % é ¥=Soll Carbon Loss (kg C)
S S 00 Jsereeeerann o GHG - = —0—GHG emission (kg CE)
% ) Bioretines ) AP Biorelinery Routs Miles 3 *g 1015905 22593955 e 7989 05 mpmyy  —9—GHGemission (kg CE) § _ e "
, _ Date 2010 05 & 1.8192.02.12.22325262.728293.03.13333
e R e e o P s = Ethanol price (5/Gal
Ethanol price ($/Gal) anol price (3/Gal)
R, U.S. DEPARTMENT OF

U.S. DEPARTMENT OF

ENERGY

DOE Bioenergy
Research Centers

DOE Bioenergy

Research Centers

WWW.GLBRC.ORG



mailto:aklesso@msu.edu

