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BACKGROUND RESULTS
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** Alberta produces large quantities of | Figure 1. Major Crops in Alberta, 2017. % Total available biomass from barley, canola, oats, and wheat in Alberta is approximately
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agricultural crops and residues that 22.4 million tonnes (Mt), with canola straw making up the largest share (45.2%).

could be used as feedstock for an % Applying an 80-kilometer supply radius, 4 plants could be built in Alberta assuming a

emerging bioenergy industry (Figure
1) (Statistics Canada, 2018).
¢ The sustainable biomass supply and

Wheat (9.98Mit)
42.11%

plant capacity of 1.8 Mt/year (Table 1). Figure 2 maps the spatial distribution of biomass
and the locations of possible future biorefineries.

, *» The 4 possible future plants are found within the counties of Beaver, Kneehill, Vulcan,
other economic features (e.g., the

: s and Sturgeon (Table 2). If all plants were built, they would process 67% of total available
plant’s road network accessibility)

biomass 1n Alberta.

are key considerations in selecting [T T ——r R . . - - :
. . L oo ** When the accessible biomass for a possible site exceeds 3.3 Mt, another site could be
potential biorefinery sites (Thomas et | Unit: Million tonnes (Mt) | |
al., 2013) possibly built nearby to process the surplus.
* ' . . : : :
= A number of previous studies have investigated potential biorefinery sites ** When the supply radius 1s reduced to 40 kilometers, there are 2 sites that could be built
(e.g., Argo et al., 2013; Eksioglu et al., 2009; Gonzales and Searcy, 2017; with enough biomass supply (i.e., greater than 1.8 Mt/year). They would be sited in the
Sultana and Kumarg 2012, ) counties of FlagStaff and Kneehill.
" We build on the previous work and conduct a GIS-based analysis 1n - N
Alberta at a high spatial resolution (i_e, 9.7km % 9.7km, the township 1evel) Figure 2. Spatial Distribution of Feedstocks and Location of Possible Future Biorefinery Sites. N
and with residues from four major crops (barley, canola, oats, and wheat). L A
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DATA AND METHODS |
Table 1. Accessible Crop Residues for Potential Biorefinery Sites. | Table 2. Locations of Possible Future Biorefinery Sites.
. . . 80km Supply Radius ‘40km Supply Radius
“#»Data: 2015 township level crop residue data (including barley, canola, oats, Top1 Top2 Top3 Top4| Topl  Top2 | 80km Supply 40km Supply
: Radius Radius
and wheat) from the Bio-Resource Management System (BRIMS). Wheat 1939 1.439 1.176 0.824] 0.769 0632 on] .
. Barley 0.424 0.884 0.520 0.221| 0.188 0362 | County Location| County Location
*+» Conceptual Framework Oats  0.107 0.029 0.010 0.081]| 0031 0007 | Topl Beaver W | Flagstaff NW
Available Biomass Accessible Biomass & Canola 2.730 1.784 0.8:_5 1.279] 1.029 0.763 | Top2 Kneehill NW ‘ Kneehill ~ SW
_ . . S Other 0.023 0.018 0316 0.009] 0.014  0.011 Top3 Vulean  SE |
* Crop production Suitable Sites for Biorefineries Total 52 42 28 24| 2.0 18 | 0P UL
- Crop‘rgsi.dgl ¢ l(straw-to- Road network accessibility (1km away from road) % " M’ll'. t . (M) . . ) . | Top4 Sturgeon NW ‘
22(1)1{:) llaa_tio,; c?artg-yl-ol& Supply Radius (80km and 40km) A VIITIOR TOnnes
heat 1" 1" " o Economies of scale for residue processing ( 1.8-3.3 Mt/year)
. » .ea -1.1) oy Workforce availability (counties or nearby counties that are
f‘:o(;i/:: Y:;e;; ?ltll:g ;;g;is within the supply radius having populations of 1,000 or greater)
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