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Introduction

The commercial aviation industry and military agencies have set goals for use of renewable aviation fuels. Oilseeds in the

brassicaceatamily (canola, rapeseedamelinasativa, brassicaarinatg havebeen identified as potentideedstockdor
renewable jet fuel, and renewable jet fuels made from some of these oilseeds have been certified for commercial use.
Also, these ollseeds appear to be walited to production in the whegbroducing areas of the western U.S. However, it
IS Important to understand how these ollseeds might fit into existing agricultural systems, including the social

acceptabillity of these crops, agronomic suitability, economic viablility for producers and processors, and impacts on

natural resources and the environment

Approach

A multirdisciplinary research project was initiated to investigate the agronomic performance of different oilseed species

under varying conditions across the western U.S. wheat belt, provide regionalized strategies to integrate sustainable
ollseed production into existing land uses, and provide strategic guidance on economic, social, and environmental
sustainability. An analytical framework was developed that includes modeling oilseed agronomic productivity, oilseed
production economics, farmer willingness to produce oilseeds, larger supply chain effects including transportation j

biorefinerysiting, and sustainability and IHgycle assessment.

As part of this effort, a breakven profitability modeling approach was used to spatially analyze where these oilseed#)
are economically profitable to produce, quantify potential oilseed supply, and evaluate impacts on natural resources g, &.
the environment. This approach is demonstrated for the state of North Dakota, where the-&vealprofitability }\
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modeling approach was used to compare the profitability of growing oilseeds relative to other annual crops for a range @Fdstock

ollseed prices. The approach utilized the EPIC (Environmental Policy Integrated Climate) model to simulate crop yi
under varying weather conditions for each SSURGO soil map unit within North Dakota. Net returns were calculated for
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each cropping system (2yr crop sequence X tillage combination) on each soil map unit and each oilseed price, and|the

system with the highest net return was selected as the economic optimum on that soil for that oilseed price. The EPIC

model simulations also provided estimates of natural resource impacts including soll erosion, soil organic carbon, nutrient
runoff and leaching, and fertilizer use. Results for each map unit were aggregated up to 9 km x 9 km gror ¢bls
analysis industrial rapeseed was modeled as the only renewable jet fuel feedstock, and it was assumed that edible canola

production would not be displaced by rapeseed production.
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Based on breakven profitability modeling, industrial rapeseed production for jet fuel would be expected to occur primarsas of SW This research was supported by funding from the
and NW North Dakota, with the production area expanding at higher oil price levels. Effects on soil organic carbon (S0 €jcsnmh

due to water (water erosion) would vary geographically. Overall SOC levels would tend to decrease with increasing allsem®ah pAd

low levels of oilseed production, water erosion would decrease, but would increase at intermediate levels of ollseed@roefmie
decreasing as ollseed production continued to increase. Interestingly, areas where SOC would be expected to decreapeafterap The authors thank many collaborators on this
areas where water erosion would also decrease. These effects are related to the specific production shifts expecteateaccur
geographic location. While some rapeseed production would occur in place of fallow, production of several other cropg displdce  RuiShi, Kristin Lewis, MattheRearlson Jim
by increased rapeseed production. This analysis will be expanded to include other oilseeds and to cover the rest ofrthe/lnesdte

producing areas.
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