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Renewable Fuel Standard Volumes by Year

B Conventional
(starch ethanolp

Cellulosic

B Biomass-based
Diesel

B Other Advanced
Fuels
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® production capaci ® production —total consumption
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Capacity in short

et tons (tonnes)
Georgia Biomass (RWE) GA Softwood 825,000 (748,427}
Hazlehurst Wood Pellets GA Softwood 700,000 (635,029)
Enviva Pellets Cottondale FL Softwood 660,000 (598,741)
Highland Pellets AK Softwood 660,000 (598,741)
La Salle Bioenergy (Louisiana) LA Softwood 578,000 (524,353)
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German Pellets Texas TX Hardwood and Softwood 551,155 (499,999)
Enviva Pellets Northampton NC Hardwood and Softwood 550,000 (498,952)
Enviva Pellets Southampton VA Hardwood and Softwood 550,000 (498,952)
Enviva Pellets Hamlet NC Woody Biomass 550,000 (498,952)
Blue Sky Biomass Georgia GA Woody Biomass 540,000 (489,880)
Amite BioEnergy (Drax) MS Softwood 500,000 (453,592)
Morehouse BioEnergy (Drax) GA Softwood 496,000 (449,964)
Enviva Pellets Ahoskie NC Hardwood and Softwood 449,000 (407,326)
Westervelt Renewable Energy AL Softwood 309,000 (280,320)
Zilkha Biomass - Selma AL Hardwood and Softwood 303,000 (274,877
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(B2, nllligd FEMAkEY : Ci=Pi+li-Ei

However, it can be approximated via the following formula: Ci=Pi+1li-Ei , Where
C i : Consumption in year iEEiEEE
P i : Production in year iFfF=2= (Sources: Lamers et al. 2012, FAOSTAT 2016)
li: Imports in year iFEi#[1& (Sources: Statistics-Canada 2016, USDA 2016)
E i : Exports in year iEEHH[1= (Sources: EUROSTAT 2015, USDA 2016)
2008 2009 2010 2011 2012 2013 2014 2015
Py | 1,800,000 | 2,800,000 | 3,000,000 | 4,000,000 | 5,100,000 | 5,700,000 | 6,900,000 | 7,400,000
Ij | 440,000 | 293,000 | 40,000 50,000 86,736 152,442 219,987 207,172
Ej | 490,000 | 577,742 794,955 1,081,834 | 1,898,117 | 2,882,423 | 4,055,689 | 4,668,552
Cji 1,750,000 | 2,515,258 | 2,245,045 | 2,968,166 | 3,288,620 | 2,970,015 | 3,064,297 | 2,938,620
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Peta-Joule 2012 2013

2015 Comments

Marketed Use (P])

>> Residential: Wood: Reference case 468 615 646

498 Fuelwood dominates

»> Commercial: Biomass: Reference case | 112 127 127 127
Electric Power Generation (PJ)

=> Dedicated Plants: Reference case 109 122 114 117
== Co-firing: Reference case 72 72 65 66

Million tonnes (theoretical)

Marketed Use (ML)

>> Residential: Wood: Reference case 26.6 34.9 36.7

28.3 10% wood pellets

=> Commercial: Biomass: Reference case | 6.3 7.2 7.2

7.2 < 1% wood pellets

Electric Power Generation (Mt)

=> Dedicated Plants: Reference case 6.2 7.0 6.5

6.6 = 1% wood pellets

== Co-firing: Reference case 4.1 4.1 3.7

Calculated wood pellet consumption
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Fuel Costs Appliance efficiency Cost per GJ
Wood pellets $275 per tonne 78% $18.25
Fuel oil (#2) £0.86 per liter 78% £28.48
Electricity $0.12 per kWh 100% $33.18
Natural Gas £0.04 per kWh 78% £14.51
LP gas / Propane £0.77 per liter 78% £38.80
Hardwood air-dry £97 per m3 63% $26.21

*; ane million Btu equal: 293 kWh or 1.06 GJ
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B export =M import —e—export surpluses
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2012 2013 2014 2015
Canada 86,665 152,271 218,889 205,743
Other 71 170 1,097 1,428
Total imports 86,736 152,442 219,987 207,172
of which from Canada 99.9% 99.9% 99.5% 99.3%
04-10--00 O (USDA, 2016)
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2012 2013 2014 2015
United Kingdom 672,977 1,682,244 | 2,962,786 | 3,914,785
Belgium (and Luxembourg) 495 553 534,668 472,272 610,044
Netherlands 499,162 178,414 299,631 63,617
France 0 90 1,019 48,821
Canada 32,705 21,579 22,869 22,352
South Korea 26 33,600 54,956 3,797
Italy 13,580 150,319 119,736 1,792
Denmark 29,201 195,589 105,108 1,343
Sweden 45,932 22,352 14,768 0
Other 108,983 63,568 2,544 2,000
Total exports 1,898,117 | 2,882,423 | 4,055,689 | 4,668,552
of which to EU28 93% 98% 98% 99%
0 4-11--0 0 (USDA,2016)
Wood pellets import 2015 Wood pellets export 2015
Other
Other Canada France 0%
1% 1% L 1%
Be-Lux 1%
13%

UK
Canada 84%
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PFIO O O O StandardD Premiumd O 0 0000 04-12000ENplusO 00 0000D000O0ODOOOOOOODO

020140 1SO0 0 17225-20 ISOO ENplusD OO OO OOENplusO OO0 DO OO0OO0ODOCOOODOCOODOW0000D0O
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PFI Standard PFI Premium ENplusAl ENplusA2 ENplusB

Bulk density 609-765 641-769 600-750

(kg/m?3)

Diameter (mm) 5.84-7.25 6-8 mm

Durability (w%) =95.0 =96.5 =98.0 =97.5

Fines (w%o) =1.0 =0.5 =1.0

Ash content =2 =1 =0.7 =1.2 =2.0

(w%)

Length {mm) =1% >38Bmm | =1% >38mm 3-40 mm

Moisture (w%) =10 <8 <10

Chlorides =300 ppm =0.02 wt% =0.03 wt%
FH4=-12PFH-ENptusH B 55555
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Location Feedstock Capacity In retric
(short tonsfyr)  tonnes (tfa)
Biograss Industries Cashiers, NC 1,000 207
I Biomass Pelleti
I::a = SN | ilgufr, 1A Crop Residue | 12,000 10,886
ATP-5C LLC Allendale, SC 13,000 11,794
Hillsborough
HTC1 County, FL 15,000 13,608
Woodshed Renewables Hardwood and
Fi MO 1
Lie inley, Softwnod 22,000 9,958
Kingdom Peliet Gilman, VT Softwood 30,000 27,218
Zilkha  Biomass - | )
Monticello Manticello, AR 41,300 37,467
The Fair Haven Energy | _ Hardwood and
: Fair Haven, VT 110,000 99,791
Center g ! Softwood ! !
Thermagen Industries | Millinacket, ME u",ru”d"‘f 110,000 99,791
Biomass
American BioCarbon | White (Castle
r I o d
A e 200,000 181,439
Fulghum Graanul Qliver i Hardwood and e |
L GA &Pt 200,000 181,439
Corfmsions  BISHREE | GRk L 220,500 200,036
Corp.
Centennial Benewable |
(] 0 i} B
Energy of Idaho (CRE) ! 231,00 g
F.E. Wood & Sons - | West Baldwin, | Hardwood and
| 344,000 312,075
Matural Energy ME Softwond : i
' et |
o?mhee R teli Millen, GA u'_rmy 357,000 360,156
Mill Biomass
General Biofuels - | Sanderzville,
il i Softwond 440,000 399,165
Intermational  Biomass Hardwood  and
Energy LLC | Jackson, AL S 485,000 439,939
Enviva -  Laurens | Laurens
A | County, SC 550,000 498,957
Enviva Pellats Hamlzat Hamiet, NC Weody S50,000 498,957
Blomass
3,971,800 3,603,193
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