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Suitable Agricultural Lands for
Poplar Cultivation in PNW region

0 6.02 and 10.3 million ha of suitable croplands and
?\u‘ %’"‘”“"”\aﬁ& ~ pasture lands respectively
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Modeling Flow

Biomass Crop
Adoption Model

-
(BCAM) Base land use map

3PG (poplar
growth model)

Poplar adoption and
crop displacement

- Land areas by
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Methods: Estimation of biomass yields

Developed coppicing module in Y Without foliage 3PG
Physiological Principles in model will notgrow

Predicting Growth (3PG) forest - -

growth model.
‘B p oPa lyFt Rasph #Robusta

» Validated the model against
published field sites of hybrid
poplar with coppice
management.

ass (Mg ha-1)

Stem Biom

Web tool:
http://alder.bioenergy.casil.ucdavis.edu/3pgModel/

Simulations (lines) vs.
measured (circles) biomass
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Application of Poplar Growth Model

« Applied model to produce Irigated cropland Non irrigated cropland
regional biomass estimates on
different agricultural lands in the
Pacific Northwest

1800

;

L
<

- — lIrrigated cropland Irrigated rangeland Non irrigated rangeland

\ L
1500 ] Irrigated rangeland

\
" — Non irrigated rangeland
\

1200 — Non irrigated cropland

900
600

Dry biomass (Mg ha'! yr!)

Y BN | e
~

0 4 8 12 16 20 o4 ‘;8 3 0 5 10 15 20 25 30 35 40
Potential biomass estimates of hybrid

Biomass yield (Mg ha! y- : _
yeld (Mo hay™) poplar on suitable agricultural lands

Advanced Hardwood Biofuels Northwest ~ USDA United States  Natona st
e epartment o OT Fooa an
hardwoodbiofuels.org il oo | Agrcuure

300

Area (thousand ha)




Simp

(o))
o
o

)
)
o

D
o
o

300

200

100

o

Annualized Production Costs ($/acre)

Al

le production budget

SUNY Willow Model
==-Poplar Budget (high) —Poplar Budget
""" Poplar Budget (low)

Costs exclude land and water costs

0 2 4 6
Biomass yield (bdt/acre)

Advanced Hardwood Biofuels Northwest
hardwoodbiofuels.org

USDA
SO )

United States
Department of
Agriculture

10

National Institute
of Food and
Agriculture



Economics Feasibility of Poplar Adoption

 Built poplar budgets based on
variable poplar yields and ran the
Bioenergy Crop Adoption Model
(BCAM) to project poplar
adoption.

« Many of the marginal crops (e.g.
hay, oats) could be displaced with

Area of poplar adoption (ha)

hybrid poplar at a poplar price of —Joniiyiad
$80/ dry ton). -
B 71824 - 199256

Bl 199257 - 336579

Area under poplar adoption at $68/dry ton
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Geospatial Modeling - Biorefinery Siting

Input:

» Feedstock farm gate price
» Transportation costs

» Facility costs

» Distribution costs

Output:

» Optimum biorefinery sites
and sizes

» Feedstock and fuel demands
and logistics

» Profit at a range of fuel prices
(fuel supply curve)
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Economies of scale in biojet process
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Geospatial Modeling - Biorefinery Siting

Suitable rangelands Combination of Croplands
and rangelands
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Geospatial Modeling - Biorefinery Siting

The best locations for biorefineries
using poplar grown on rangeland
are in western Washington and
Oregon.

The California rangeland
biorefinery is ~$1/gal more
expensive.

The best location for biorefineries
using poplar grown on cropland is
in central California.
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Location and feedstock sheds for biorefineries
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Cost breakdown for biorefineries

100 MGY biorefineries
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Future work

* Assessing supplementary feedstock supply through the
iIntegrated model.

* |ntegrating time dependence and depot modeling in
biorefinery siting model.

* More extensive modeling of environmental impacts associated
with regional poplar production.

* Multi-criteria optimization for feedstock production and
biorefinery siting.
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Conclusions

* The cost of producing drop-in jet fuel from hybrid poplar is
currently prohibitive.

= preliminary estimate of minimum selling price for jet fuel are on the
order of $4.25/gal.

* The economies of scale for the biorefineries push toward
large facilities with scales above one million dry tons per year
Input.

= |f the size of biorefineries is restricted to 300,000 dry tons per
year input, the cost of producing fuel increases by 25%.

e Siting of poplar plantations and biorefineries favors regions
with high poplar yields and suitable rangeland.
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