Non-Energy Uses Oil
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Emissions and Storage Rates for Non-Energy Uses of Crude Oil & Natural Gas Liquids, 1980-2010

ElA (2011) Annual Enerqy Review, 2010, Table 1.15
Table 1.15 Fossil Fuel Consumption for Nonfuel Use, 1980-2010

ght Climate Mitigation Services

Climate Mitigation Services
Rick Heede
Carbon Majors Project
18-May-12

EPA approach using both EIA and EPA data

U.S.EPA (2011) Inventory of U.S. Greenhouse Gas Emissions: 1990 - 2009
Table A-252: 2009 Non-Energy Carbon Stored in Products

‘ Note: This table lists non-energy uses of fossil fuels, amended by CMS to show percents and amounts subsequently emitted, and percent of total petroleum oxidised to the atmosphere ‘

Petroleum Products
Asphalt and Road Oil Liqufied Petroleum Gases Pentanes Plus Lubricants Petrochemical feedstocks
Nonfuel Carbon Carbon Quant Quant Nonfuel Carbon Carbon Quant Quant Nonfuel Carbon Carbon Quant Quant Nonfuel Carbon Carbon Quant Quant Nonfuel Carbon Carbon Quant Quant
use Coefficent| Content | emitted stored use Coefficent| Content | emitted stored use Coefficient Content | emitted stored use Coefficent| Content | emitted stored use Coefficent| Content | emitted stored
0% 100% 41% 59% 41% 59% 91% 9% 37.5% 62.5%
QBtu | MtC/QBtu MtC MtC02 MtC02 QBtu | MtC/QBtu MtC MtC02 MtC02 QBtu | MtC/QBtu MtC MtC02 MtC02 QBtu | MtC/QBtu MtC MtC02 MtC02 QBtu | MtC/QBtu MtC MtC02 MtC02
‘ Year ‘ ‘ EIA EPA ‘ calculated ‘ calculated ‘ calculated ‘ EIA EPA ‘ calculated ‘ calculated ‘ calculated ‘ EIA ‘ EPA ‘ calculated ‘ calculated ‘ calculated ‘ EIA ‘ EPA ‘ calculated ‘ calculated ‘ calculated ‘ EIA ‘ EPA ‘ calculated ‘ calculated ‘ calculated ‘
1980 0.96 20.55 19.73 - 72.35 0.78 17.06 13.31 20.01 28.79 0.35 20.25 7.09 23.65 2.34 1.43 19.35 27.68 38.06 63.43
1981 0.83 20.55 17.06 - 62.55 0.77 17.06 13.14 19.75 28.42 0.34 20.25 6.89 22.98 2.27 1.21 19.35 23.42 32.20 53.67
1982 0.83 20.55 17.06 - 62.55 0.87 17.06 14.84 22.31 32.11 0.31 20.25 6.28 20.95 2.07 0.88 19.35 17.03 23.42 39.03
1983 0.90 20.55 18.50 - 67.82 0.89 17.06 15.18 22.83 32.85 0.32 20.25 6.48 21.63 2.14 0.85 19.35 16.45 22.62 37.70
1984 0.99 20.55 20.35 - 74.61 0.84 17.06 14.33 21.55 31.00 0.05 19.10 0.95 1.44 2.07 0.35 20.25 7.09 23.65 2.34 0.82 19.35 15.87 21.82 36.37
1985 1.03 20.55 2117 - 77.62 0.90 17.06 15.35 23.08 33.22 0.06 19.10 1.15 1.72 248 0.32 20.25 6.48 21.63 2.14 0.82 19.35 15.87 21.82 36.37
1986 1.09 20.55 22.40 - 82.14 0.85 17.06 14.50 21.80 31.37 0.08 19.10 1.53 2.30 3.31 0.31 20.25 6.28 20.95 2.07 0.95 19.35 18.39 25.28 42.14
1987 113 20.55 23.22 - 85.16 1.06 17.06 18.08 27.19 39.12 0.06 19.10 1.15 1.72 248 0.36 20.25 7.29 24.33 241 0.96 19.35 18.58 25.55 42.58
1988 1.14 20.55 23.43 - 85.91 1.1 17.06 18.94 28.47 40.97 0.10 19.10 1.91 2.87 4.13 0.34 20.25 6.89 22.98 2.27 0.97 19.35 18.77 25.82 43.03
1989 1.10 20.55 22.61 - 82.90 1.18 17.06 20.13 30.27 43.55 0.08 19.10 1.53 2.30 3.31 0.35 20.25 7.09 23.65 2.34 0.96 19.35 18.58 25.55 42.58
1990 117 20.55 24.04 - 88.17 1.18 17.06 20.13 30.27 43.55 0.08 19.10 1.53 2.30 3.31 0.36 20.25 7.29 24.33 241 112 19.35 21.68 29.81 49.68
1991 1.08 20.55 22.19 - 81.39 1.37 17.07 23.38 35.15 50.58 0.04 19.10 0.76 1.15 1.65 0.32 20.25 6.48 21.63 2.14 1.15 19.35 22.26 30.61 51.01
1992 1.10 20.55 22.61 - 82.90 1.39 17.07 23.73 35.68 51.34 0.06 19.10 1.15 1.72 248 0.33 20.25 6.68 22.30 2.21 1.20 19.35 23.22 31.94 53.23
1993 1.15 20.55 23.63 - 86.66 1.35 17.08 23.06 34.66 49.88 0.28 19.10 5.35 8.04 11.57 0.34 20.25 6.89 22.98 2.27 1.22 19.35 23.61 32.47 54.11
1994 117 20.55 24.04 - 88.17 1.54 17.08 26.31 39.56 56.92 0.26 19.10 4.97 7.46 10.74 0.35 20.25 7.09 23.65 2.34 1.26 19.35 24.39 33.53 55.89
1995 1.18 20.55 24.25 - 88.92 1.58 17.09 27.00 40.60 58.42 0.30 19.10 5.73 8.61 12.39 0.35 20.25 7.09 23.65 2.34 1.21 19.35 23.42 32.20 53.67
1996 1.18 20.55 24.25 - 88.92 1.64 17.10 28.04 42.16 60.67 0.32 19.10 6.11 9.19 13.22 0.34 20.25 6.89 22.98 2.27 1.21 19.35 23.42 32.20 53.67
1997 1.22 20.55 25.07 - 91.94 1.66 17.08 28.35 42.63 61.34 0.30 19.10 5.73 8.61 12.39 0.35 20.25 7.09 23.65 2.34 1.40 19.35 27.10 37.26 62.10
1998 1.26 20.55 25.89 - 94.95 1.73 17.08 29.55 44.43 63.93 0.20 19.10 3.82 5.74 8.26 0.37 20.25 7.49 25.01 2.47 1.40 19.35 27.10 37.26 62.10
1999 1.32 20.55 27.13 - 99.48 1.81 17.07 30.90 46.45 66.85 0.26 19.10 4.97 7.46 10.74 0.37 20.25 7.49 25.01 2.47 1.33 19.35 25.74 35.40 58.99
2000 1.28 20.55 26.31 - 96.46 1.66 17.09 28.37 42.65 61.38 0.24 19.10 4.58 6.89 9.92 0.37 20.25 7.49 25.01 2.47 1.35 19.35 26.13 35.93 59.88
2001 1.26 20.55 25.89 - 94.95 1.55 17.10 26.51 39.85 57.34 0.20 19.10 3.82 5.74 8.26 0.34 20.25 6.89 22.98 2.27 1.19 19.35 23.03 31.67 52.78
2002 1.24 20.55 25.48 - 93.45 1.61 17.09 27.51 41.37 59.53 0.17 19.10 3.25 4.88 7.02 0.33 20.25 6.68 22.30 2.21 1.27 19.35 24.58 33.80 56.33
2003 1.22 20.55 25.07 - 91.94 1.54 17.09 26.32 39.57 56.94 0.17 19.10 3.25 4.88 7.02 0.31 20.25 6.28 20.95 2.07 1.37 19.35 26.51 36.46 60.77
2004 1.30 20.55 26.72 - 97.97 1.57 17.07 26.80 40.29 57.98 0.17 19.10 3.25 4.88 7.02 0.31 20.25 6.28 20.95 2.07 1.59 19.35 30.77 42.32 70.53
2005 1.32 20.55 27.13 - 99.48 1.49 17.06 25.42 38.22 55.00 0.15 19.10 2.86 4.31 6.20 0.31 20.25 6.28 20.95 2.07 1.47 19.35 28.45 39.12 65.20
2006 1.26 20.55 25.89 - 94.95 1.52 17.06 25.93 38.99 56.10 0.1 19.10 2.10 3.16 4.54 0.25 20.25 5.06 16.90 1.67 1.48 19.35 28.64 39.39 65.65
2007 1.20 20.55 24.66 - 90.43 1.54 17.05 26.26 39.48 56.81 0.14 19.10 2.67 4.02 5.78 0.31 20.25 6.28 20.95 2.07 1.35 19.35 26.13 35.93 59.88
2008 1.01 20.55 20.76 - 76.11 1.45 17.06 24.74 37.19 53.52 0.12 19.10 2.29 3.45 4.96 0.29 20.25 5.87 19.60 1.94 117 19.35 22.64 31.14 51.90
2009 0.87 20.55 17.94 - 65.80 1.45 17.06 24.67 37.09 53.38 0.09 19.10 1.78 2.68 3.86 0.26 20.25 5.32 17.75 1.76 1.03 19.35 19.93 27.41 45.69
2010 0.88 20.55 18.08 - 66.32 1.61 17.06 27.47 41.30 59.42 0.1 19.10 2.10 3.16 4.54 0.29 20.25 5.87 19.60 1.94 1.09 19.35 21.10 29.01 48.35
average 1.12 22.99 - 84.29 1.34 22.85 34.35 49.43 0.16 2.59 3.89 5.60 0.33 6.67 22.24 2.20 1.18 22.92 31.52 52.53
% of total 24.4% 26.0% 0.0% 39.2% 29.3% 25.8% 31.4% 23.0% 3.4% 2.9% 3.6% 2.6% 7.2% 7.5% 20.3% 1.0% 25.9% 25.9% 28.8% 24.4%

[1] “Other” includes distillate fuel oil, residual fuel oil, waxes, and miscellaneous products.
[2] Pentanes Plus are included in LPG for 1980-1983.
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1

) Emissions and Sequestration Rates for Non-Energy Uses of Crude Qil & Natural Gas Liquids, 1980-2010
z Climate Mitigation Services
= Carbon Mlors Prject £ sppraach using both EA end EPA data
6 | 22-Jul-13
7|
_8 | ‘ Note: This table lists non-energy uses of fossil fuels, amended by CMS to show percents and amounts subsequently emitted, and percent of total petroleum oxidised to the atmosphere

9

10 Petroleum Products
1 Petroleum coke Special Naphthas Other ! Total Non-energy Use Total Non-energy Non-energy
12 | petroleum|  emissions storage
13 | Non-energy| Carbon Carbon Quant Quant | Non-energy| Carbon Carbon Quantity | Quantity |Non-energy| Carbon Carbon Quantity | Quantity | Non-energy| Carbon Quantity | Quantity | emissions rate rate
|14 | use Coefficent | Content | emitted stored use Coefficent | Content | emitted stored use Coefficent | Content | emitted stored use Content | emitted stored Percent of Percent of
_15 | 70% 30% 41% 59% 27.5% 73% total total
% QBtu MtC/QBtu MtC MtC02 MtC02 QBtu MtC/QBtu MtC MtC02 MtC02 QBtu MtC/QBtu MtC MtC02 MtC02 QBtu MtC MtC02 MtC02 MtC02 Percent Percent
E ‘ Year ‘ ‘ EIA ‘ EPA ‘ calculated ‘ calculated ‘ calculated ‘ EIA ‘ EPA ‘ calculated ‘ calculated ‘ calculated ‘ EIA ‘ EPA ‘ calculated ‘ calculated ‘ calculated ‘ EIA ‘ calculated ‘ calculated ‘ calculated ‘ EIA ‘ calculated calculated

19
? 1980 0.14 27.93 3.91 10.04 4.30 0.19 19.73 3.75 5.64 8.1 0.34 20.23 6.88 6.94 18.29 4.19 82 104 198 2,272 4.59% 8.70%
7 1981 0.17 27.93 4.75 12.19 5.22 0.14 19.73 2.76 4.15 5.98 0.31 20.23 6.27 6.32 16.67 3.77 74 98 175 2,122 4.60% 8.24%
? 1982 0.14 27.93 3.91 10.04 4.30 0.13 19.73 2.56 3.86 5.55 0.28 20.23 5.66 57 15.06 3.44 67 86 161 2,011 4.29% 7.99%
2_3 1983 0.06 27.93 1.68 4.30 1.84 0.16 19.73 3.16 4.75 6.83 0.26 20.23 5.26 5.30 13.98 3.44 67 81 163 1,995 4.08% 8.18%
7 1984 0.09 27.93 2.51 6.45 2.77 0.21 19.73 4.14 6.23 8.96 0.24 20.23 4.86 4.90 12.91 3.59 70 86 171 2,053 4.19% 8.33%
2_5 1985 0.09 27.93 2.51 6.45 2.77 0.16 19.73 3.16 4.75 6.83 0.24 20.23 4.86 4.90 12.91 3.62 71 84 174 2,035 4.15% 8.57%
2_6 1986 0.08 27.93 2.23 5.73 2.46 0.13 19.73 2.56 3.86 5.55 0.22 20.23 4.45 4.49 11.83 3.71 72 84 181 2,125 3.97% 8.51%
7 1987 0.14 27.93 3.91 10.04 4.30 0.14 19.73 2.76 4.15 5.98 0.21 20.23 4.25 4.28 11.29 4.06 79 97 193 2,152 4.52% 8.98%
2_8 1988 0.15 27.93 4.19 10.75 4.61 0.1 19.73 2.7 3.26 4.69 0.23 20.23 4.65 4.69 12.37 4.15 81 99 198 2,246 4.40% 8.81%
F 1989 0.14 27.93 3.91 10.04 4.30 0.1 19.73 2.7 3.26 4.69 0.23 20.23 4.65 4.69 12.37 4.15 81 100 196 2,246 4.44% 8.73%
? 1990 0.12 27.93 3.35 8.60 3.69 0.1 19.73 2.7 3.26 4.69 0.23 20.23 4.65 4.69 12.37 4.37 85 103 208 2,187 4.72% 9.50%
? 1991 0.1 27.93 3.07 7.89 3.38 0.09 19.73 1.78 2.67 3.84 0.26 20.23 5.26 5.30 13.98 4.42 85 104 208 2,134 4.89% 9.75%
? 1992 0.17 27.93 4.75 12.19 5.22 0.10 19.73 1.97 2.97 4.27 0.21 20.23 4.25 4.28 11.29 4.56 88 m 213 2,180 5.10% 9.77%
? 1993 0.08 27.93 2.23 5.73 2.46 0.10 19.73 1.97 2.97 4.27 0.20 20.23 4.05 4.08 10.76 4.72 91 111 222 2,184 5.08% 10.16%
7 1994 0.08 27.93 2.23 5.73 2.46 0.08 19.73 1.58 2.37 34 0.20 20.23 4.05 4.08 10.76 4.94 95 116 231 2,221 5.24% 10.39%
? 1995 0.08 27.93 2.23 5.73 2.46 0.07 19.73 1.38 2.08 2.99 0.20 20.23 4.05 4.08 10.76 4.97 95 117 232 2,207 5.30% 10.51%
? 1996 0.09 27.93 2.51 6.45 2.77 0.07 19.73 1.38 2.08 2.99 0.20 20.23 4.05 4.08 10.76 5.05 97 119 235 2,290 5.20% 10.27%
? 1997 0.04 27.93 1.12 2.87 1.23 0.07 19.73 1.38 2.08 2.99 0.20 20.23 4.05 4.08 10.76 5.24 100 121 245 2,313 5.24% 10.60%
X 1998 0.15 27.93 4.19 10.75 4.61 0.1 19.73 2.7 3.26 4.69 0.23 20.23 4.65 4.69 12.37 5.45 105 131 253 2,358 5.56% 10.75%
; 1999 0.22 27.93 6.14 15.77 6.76 0.15 19.73 2.96 4.45 6.40 0.22 20.23 4.45 4.49 11.83 5.68 110 139 264 2,417 5.75% 10.90%
T 2000 o.10 27.93 2.79 7.7 3.07 0.10 19.73 1.97 2.97 4.27 0.22 20.23 4.45 4.49 11.83 5.32 102 125 249 2,461 5.08% 10.13%
T 2001 0.17 27.93 4.75 12.19 5.22 0.08 19.73 1.58 2.37 34 0.23 20.23 4.65 4.69 12.37 5.02 97 119 237 2,473 4.83% 9.57%
? 2002 0.15 27.93 4.19 10.75 4.61 0.10 19.73 1.97 2.97 4.27 0.22 20.23 4.45 4.49 11.83 5.09 98 121 239 2,472 4.88% 9.68%
4_3 2003 0.12 27.93 3.35 8.60 3.69 0.08 19.73 1.58 2.37 34 0.21 20.23 4.25 4.28 11.29 5.02 97 117 237 2,518 4.65% 9.42%
7 2004 0.22 27.93 6.14 15.77 6.76 0.05 19.73 0.99 1.48 2.13 0.20 20.23 4.05 4.08 10.76 541 105 130 255 2,609 4.97% 9.78%
4_5 2005 0.19 27.93 531 13.62 5.84 0.06 19.73 1.18 1.78 2.56 0.20 20.23 4.05 4.08 10.76 5.19 101 122 247 2,628 4.65% 9.40%
4_6 2006 0.21 27.93 5.86 15.05 6.45 0.07 19.73 1.38 2.08 2.99 0.24 20.23 4.86 4.90 12.91 5.14 100 120 245 2,603 4.63% 9.42%
7 2007 0.20 27.93 5.59 14.34 6.14 0.08 19.73 1.58 2.37 34 0.24 20.23 4.86 4.90 12.91 5.06 98 122 237 2,603 4.69% 9.12%
4_8 2008 0.23 27.93 6.42 16.49 7.07 0.08 19.73 1.58 2.37 34 0.24 20.23 4.86 4.90 12.91 4.59 89 115 212 2,444 4.71% 8.67%
? 2009 0.13 27.93 3.72 9.55 4.09 0.04 19.73 0.87 1.31 1.89 0.24 20.23 4.86 4.90 12.91 4.12 79 101 189 2,320 4.34% 8.16%
E 2010 0.07 27.93 1.95 5.02 2.15 0.03 19.73 0.59 0.89 1.28 0.25 20.23 5.06 5.10 13.45 4.33 82 104 197 2,351 4.43% 8.40%
| 51 | average 0.13 3.72 9.56 4.10 0.10 2.04 3.07 4.41 0.23 4.70 4.74 12.49 4.57 88.47 109.36 215.05
| 52| [%of total 2.9% 4.2% 8.7% 1.9% 2.3% 2.3% 2.8% 2.1% 5.1% 5.3% 4.3% 5.8%| 100.0%  100.0%  100.0%  100.0% 2,298 | 4.75%

53
| 54| \ Average storage rate 1980-2010 for non-energy uses of petroleum (USA) 9.335% \

55
[ 56 | \ Carbon storage rate in CDIAC’s global emissions database 1751-2010 6.700% \

57
| sg | \ Average of CDIAC & US liquids average 1980-2010 carbon storage rate; applied to Carbon Major Entities’ production 8.018% \
% linked to Oil Emissions Factor Calc
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BD] BE | BF | BG | BH | Bl | B) | Bk | BL | BM | BN | BO | Bp | BQ | BR | BS | BT | BU | BY | BW | BX | BY | BZ | CA |cB
1
2
3 Table A-256: 2010 Non-Energy Carhon Stored in Products
4 Consumption Carbon Carbon Fraction
—1 for Non- Coefficients Content Sequestered Carbon
5 | Fuel Type Energy Use (Tg (TgCarbon) Stored (Tg
_6_| (TBtu)  Carbon/QBtu) CO; Eq.)
7 Coal 64.9 2561 1.66 0.10 0.6 Table 3-5: CO, Emissions from Fossil Fuel C by Fuel Type and Sector (Tg CO; Eq.)
8 Natural Gas 2219 1446 321 059 7.0 Fuel/Sector 1990 2000 2005 2006 2007 2008 2009
Asphalt & Road Oil 877.8 2055 18.04 1.00 659 5 = c
9 | LPG 15458 17.06 26.37 059 574 c‘;:els'dmtia] 1,712.3 2,06:1»? 2,11(2).; 2,078.2 2,108.3 2,07(2).; 1,84(1].2
10 Lubricants 2917 20.20 5.89 0.09 20 . N . g . . . . .
— Pentanes Plus 103.6 19.10 1.98 059 43 Commercial 120 88 93 62 6.7 6.5 58
11 Petrochemical Feedstocks [a] [a] [a] [a] 43.1 Industrial 1553 1273 1153 112.6 107.0 102.6 834
12| Total carbon| Total carbon|  pyrojeum Coke 3.0 27385 0.08 030 0.1 Transportation NE NE NE NE NE NE NE
13 | storage prior| storage as %) Special Naphtha 255 19.74 0.50 059 1.1 Electricity Generation 1.547.6 19274 19838 19537 19873 19504 17476
14 to net seq. f oil emissions  waxes/Misc. [a] [a] [a] [a] 13 U.S. Teritories 0.6 09 30 34 43 33 35
15 Misc. U.S. Territories Petroleum [a] [a] [a] [a] 04 Natural Gas 1,000.6 12174 11500 11413 12180 12260 12009
16 MtCO2 Percent | Total 183.1
17 [a] Values for Misc. U.S. Ternitories Petroleum, Petrochemical Feedstocks and Waxes/Misc. are not shown because these categories are
“AYP Ay | wgED A7y f small
18 e EFL Note: 1-0,;5 may not m:,"jufw independent rounding. 54 This decrease also represents the largest absolute and percentage decrease since the beginning of EIA’s record of annual
19 energy consumption data, beginning in 1949 (EIA 2010a).
20 1980 301.93 | 13.29% Table A-257: 2010 Reference Approach C0: Emissions from Fossil Fuel Consumption (Tg CO: Eq. unless otherwise noted) 55 An additional di of fossil fuel trends is p d in the Trends in U.S. Greenhouse Gas Emissions Chapter.
21 1981 272.38 12.84% Potential Carbon Net Fraction Total
— Fuel Category Emissi ed Emissi; Oxidized issi
22 1982 246.97 | 12.28% Coal 18989 0.6 1,8983 100.0% 18983 Erergy 33
23 1983 244.60 | 12.26% Petroleum 23672 175.5 2,191.7 100.0% 2,191.7
Natural Gas 1297.1 7.0 1,290.1 100.0% 1,290.1
|24 | 1984 257.06 | 12.52% Total 5563.2 183.1 5.380.1 - 5380.1
25 1985 258.68 12.71% Note: Totals may not sum due to independent rounding.
26 1986 265.28 12.48% U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft)
27 1987 290.58 13.50% Annex 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-256
28 1988 296.83 13.22% (see EPA final April 2012, on page 7 at right)
29 1989 295.80 | 13.17%
0] 1990 31113 | 14.23% Table A-58: Fuel Types and Percent of C Stored for Non-Energy Uses
1991 31237 | 14.64% Sector/Fuel Type Storage Factor (%) Residential 2380 2707 2622 2373 2570 2644 2572
|31 ] . : Industry N Commercial 142.1 1725 1629 1538 1640 1702 1679
32 1992 324.01 14.86% Industrial Coking Coal® 10 Industrial 409.1 4572 3808 3777 380.0 391.0 365.0
1993 332.91 15.24% . € b Transportation 36.0 356 331 331 353 36.8 363
33 : - Industrial Other Coal 59 . . 5
Natural Gas to Chemical Plants ® 59 Electricity Generation 1753 2808 3188 3380 3713 361.9 3731
34 | 1994 347.09 | 15.63% : USS. Teritories NO 0.7 13 14 14 16 15
35 1995 348.91 | 15.81% ﬁ?&hglt & Road Oil 150‘;) Petroleum 2,0190 23116 24815 24349 24324 22671 21667
Residential 974 9838 949 83.6 846 831 814
1996 354.41 15.48% .
36 | Lubricants 9 Commercial 64.9 496 513 485 487 474 503
37 | 1997 366.27 | 15.84% Pentanes Plus ® 59 Industrial 2821 266.6 3269 3579 3460 3093 2820
38 1998 384.53 | 16.31% Naphtha (<401 deg. F) ® 59 Transportation 1.4499 17739 18635 18450 18587 17531 16834
39 1999 402.55 16.66% Other Oil (401 deg. F) b 59 F_lecmcny Gmhm 975 884 992 544 539 392 329
—] Still Gas ® 59 U.S. Territories 272 342 457 455 404 350 36.7
40 | 2000 374.38 | 15.21% Petroleum Coke® 30 Geothermal* 04 0.4 04 04 04 04 04
41 2001 356.12 | 14.40% . b Total 47384 5,594.8 57532 5,653.1 5,756.7 55659 5,209.0
—— Special Naphtha 59 NE (Not estimated)
42 2002 359.80 | 14.56% st ; ot estimat
Distillate Fuel Oil 50 NO (Not occurring)
43 2003 354.26 | 14.07% Waxes 58 * Although not technically a fossil fuel, geothermal energy-related CO, emissions are included for reporting purposes.
44 2004 385.00 14.76% Miscellaneous Products 0 Note: Totals may not sum due to independent rounding.
45 2005 369.18 14.05% Tr:qsportation N U.S. Environmental Protection Agency (2011) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2009,
46 2006 365.72 14.05% Ilj'l.lS.n'lc':::'sitorics ? Table 3-5: CO2 Emissions from Fossil Fuel Combustion by Fuel Type and Sector (Tg CO2 Eq.), page 3-3, data for 1990, 2000, 2005-2009.
47 2007 35943 | 13.81% Lubricants 9
48 2008 326.95 | 13.38% _Other Petroleum (Misc. Prod.) 10
49 2009 290.05 | 12.50% - Not applicable
50 2010 301.52 12.83% U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft)
51 Annex 2.3: Methodology for Estimating Carbon Emitted from Non-Energy Uses of Fossil Fuels, Table 3-19: CO, Emissions from Non-Energy Use Fossil Fuel Consumption (Tg CO» Eq.)
52 ‘ average 324.41 14.08% ‘ Table A-58: Fuel Types and Percent of C Stored for Non-Energy Uses
53 | Year 1990 2000 2005 2006 2007 2008 2009 2010
54 Potential Emissions 307.2 380.1 3759 367.1 3556 3331 2973 302.5
55 C Stored 1913 237.7 2363 2291 2252 198.0 179.0 183.1
56 Emissions as a % of Potential 38% 37% 37% 38% 37% 41% 40% 39%
571 Emissi 115.8 142.5 139.6 138.0 1304 135.0 118.2 1194
58 U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010 (DRAFT).
59
60
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*C contents vary anaually based on changes in fuel composition.

*C content for utility coal used in the electric power calculations. All coefficients based on higher heating value. Higher heating value (gross heating value) is the total amount of heat released when a
fuel is bumed. Coal, crude oil. and natural gas all include chemical compounds of carbon and hydrogen When those fuels are bumned. the carbon and hydrogen combine with oxygen in the air to produce

and C content, see Table A-46.

* LPG is a blend of multiple paraffinic hydrocarbons: ethane, propane, isobutane, and normal butane, each with their own heat content, density

ccl ¢ | cE | cF | CG | CH | Cl | CJ | CK | CL | CM | CN | CO | cP | CcQ CR | [ | CT | CcU | cV |C
1
TaBLE 1-5 Box2
2 ESTIMATION OF CARBON STORED IN PRODUCTS c
— The approach used by Marland and Rotty (1984) relied on historical data
3 1 2 3 4 5 6 7 TABLE 1-6 for determining non-energy applications and varied depending on fossil fuel
i " i i i type. For natural gas they assume that close to 1/3 of the carbon used for
2| Emma‘vefj Fuel - Conversion  Estimated Emission Carbon | Fraction . Carbon FRACTION OF CARBON OXIDISED non-energy purposes (equivalent to 1 per cent of total carbon from natural
(a) (c) (d)
5 Quantities Factor Fuel Factor  Content(c) Carbon Stored! ot ° " :
—— Quantities(b) Stored (RECOMMENDED DEFAULT ASSUMPTIONS) o | P":m"m‘;;"l does not nmmﬁf Jorg periods of l‘m‘! For o
5 products they assume that some portion of LPG, ethane, naphthas, asphal
— Product/Fuel() (Orignal Units) _ TilUnits ™ ccm)  (Gg0) (Gg0) Coal® 098 e
Lubricants calc Table 1-3 calc Table 1-1 calc 050 calc ; . chemical and industrial uses and that 80 per cent of this amount, or 40 per
8| - Oil and Oil Products 0.99 cent of all LPG and ethane, goes into products that store the carbon.
9 Bitumen calc Table 1-3 calc Table 1-1 calc 10 calc Gas 0.995 About 80 per cent of the carbon in naphthas is assumed to end up in
Coal Oils and Tars from caic(l) Table 1-3 clc  Table11@  calc 0715 calc products such as plastics, ires, and fabrics and oxidises siowly. Al of the
10 Coking Coal Peat for electricity generation(®) 0.99 carbon,in ssphalt s sssumed to ramain unoridsad for ong perods whie
—— | a per cent of the carbon in lubricants is assumed to remai
11 R R . N B N N unoxidised. For coal they assume that on average 5.91 per cent of coal
—=| Naphtha as Feedstock calc Table 1-3 calc Table 1-1 cale 075 cale (a) This figure is a global average but varies for different types of g T eae e e o Taal T el [ et [ S et Yol
1— Gas/Diesel Oil as Feedstock calc Table 1-3 calc Table 1-1 calc 0.50 calc coal, and can be as low as 0.91. the carbon in these products remaining unoxidised for long periods.
1—2 Natural Gas as Feedstock calc Table 1-3 calc Table 1-1 calc 033 calc (b) The fraction for peat used in households may be much lower. Grubb (1989) basically uses the Marland and Rotty (1984) approach, but
ts. I ch: including higher estimates of thane |
5 LPG as Feedstock clc Tale 13 wlc  Taell e 080 cac IPCC (1996) Table 1-6. e e ) e D D e o 0
16 Ethane as Feedstock calc Table 1-3 calc Table 1-1 calc 0.80 calc Note: these oxidation factors are superceeded by full oxidation in the 2006 Guidelines L’:ﬁ;:;:m‘f;i:; _"ﬁw;:cx:lmc:;?;aﬁyﬂmzﬁﬁ
17 (a) Either Apparent C plus domestic V . or Feedstock Use. amount of carbon in coal that does not oxidise, but akso quantifies the
amount of carbon emissions from SO, scrubbing (in which CO, is released
18 (b) Estimated Fuel Quantities in TJ (Col. 3) equals Estimated Fuel Quantities (Col. 1) times a Conversion Factor (Col. 2). Total Carbon Stored (Gg C) = during the chemical interactions in the desulphurisation process) using the
19 | (c) Carbon Content (Col. 5) equals Estimated Fuel Quantities in TJ (Col. 3) times an Emission Factor (Col. 4). Non-Energy Use (10° 1)3 formula: (% sulphur by weight)  (coal consumption) x 12/32.
_ 3 x Conversion Factor (TJ/10° t) Okken and Kram (1990) introduce the concept of actual and potential
20 (d) Carbon Stored (Col. 7) equals Carbon Content (Col. 5) times Fraction Carbon Stored (Col. 6) divided by 103. x Emission Factor (t C/T) amissions of CO; whare potontil amissions arg dofined 83 carbon that is
21 (e) This is an incomplete list of products/fuels which account for the majority of carbon stored. Where data are available for x Fraction Carbon Stored stored in products from non-energy uses or by-products from combustion
——— other fuels, the estimation of stored carbon is strongly encouraged. s and actual emissions as all carbon from fuels that are emitted immediately
~ or within a short period of time. Actual emissions plus potential emissions
|22 | (f) Use 6% of apparent consumption of Coking Coal. equal total carbon in the fuels. They assume that carbon from the following
23 (g) Use the emission factor for coking coal (25.8 t C/TJ). IPCC (1996) Guidelines, Volume 3, chapter 1: Energy, page 1.26 non-energy uses of fossil fuels oxidises quickly: fertiliser production
|—— (ammonia), lubricants, detergents, volatile organic solvents, etc. Carbon
24 IPCC (1996) Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories, Reference Manual, Volume 3, Energy IPCC Reference Approach from the following non-energy uses of fossil fuels remains stored for long
—1 periods of time (in some cases, hundreds of years): plastics, rubber,
25 Table 1-5 (Estimation of Carbon Stored in Products) and Table 1-6 (Fraction of Carbon Oxidised) bitumen, formaldehyde, and silicon carbide.
26 IPCC (1996) Guidelines, Volume 3, chapter 1: Energy, page 1.26
27
28 Table A-56: Carhon Content Coefficients for Petroleum Products, 1990-2007 [Ty C/0Btu) Table A-54: Garhon Gontent Coefficients and Underlying Data for Petroleum Products
—— Fuel Type 1990 1995 1996 1997 1998 1999 2000 _ 2001 __ 2002 _ 2003 2004 _ 2005 __ 2006 __ 2007 2007 Carbon Gross Heat of
29 Petroleum Content Combustion Density Percent
Asphalt and Road Oil 20.62 2062 20.62 20.62 20.62 20.62 20.62 20.62 2062 2062 2062 20.62 20.62 20.62 Fuel (Tg C/QBtu) (MMBtu/Barrel) (API Gravity) Carbon
30 | Aviation Gasoline 18.87 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 Motor Gasoline 1933 5219 59.1 26.60
31 Distillate Fuel Oil 19.95 1995 1995 1995 1995 1995 1995 1995 1995 1995 1995 1995 1995 1995 LPGtotal 1699 - . :
—— Jet Fuel® 19.40 1934 1933 1933 1933 1933 1933 1933 1933 1933 1933 1933 1933 1933 (total) a a 2
32 Kerosene 19.72 1972 1972 1972 1972 1972 1972 1972 1972 1972 1972 1972 1972 1972 LPG (energy use) 17.18 a a a
LPG (energy use)* 1721 1720 1720 1718 1723 1725 1720 1721 1720 1721 1720 1719 1719  17.18 LPG (non-energy use) 16.76 a a a
33 | LPG (non-energy use)* 16.83 1687 1686 1688 1688 1684 1681 1683 1682 1684 1681 1681 1678 1676 Jet Fuel 1933 5.670 42.0 86.30
34 Lubricants 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 Distillate Fuel 19.95 5.825 355 86.34
34 | a ,
Resdua Foe Mis_ a2 s a9 i i 2t 2ids ol w i Residual Fuel 214 6287 110 8568
35 o::::Penf:e“m 1.4 g 1.4 1.4 g 4 1.4 1.4 - 1.4 g 1.4 21.4 A Asphalt and Road Oil 2062 6.636 56 8347
|_36 | Av Gas Blend Comp. 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 1887 Lubricants 2024 6.065 25.6 85.80
37 Mo Gas Blend Comp® 19.41 1938 1936 1935 1933 1933 1934 1934 1935 1933 1933 1933 1933 1933 Petrochemical N N N
— Crude Oil* 20.16 2023 2025 2024 2024 2019 2023 2029 2030 2028 2033 2033 2033 2033 Feedstocks 1937 5.248 67.1 84.11
38 Misc. Products® 20.16 2023 2025 2024 2024 2019 2023 2029 2030 2028 2033 2033 2033 2033 Aviation Gas 18.87 5.048 69.0 85.00
391 Nopua (-0t dee B 18141814 1814 1814 181 1804 1814 1814 1814 1814 1814 1814 1814 1814 Kerosene wn e s s
— ] aphtha (= e g - - - - g - : Petroleum Cok 27.85 6.024 - 92.28
40 Other oil (>401 deg F) 1905 1905 1005 1005 1905 1005 1005 1995 1005 1095 1095 1005 1995 1995 Special Nahtha 1986 Soa8 s12 8476
— Pentanes Plus 1824 1824 1824 1824 1824 1824 1824 1824 1824 1824 1824 1824 1824 1824 pectal Nap! - - : -
41 Petrochemical Feed. 1937 1937 1937 1937 1937 1937 1937 1937 1937 1937 1937 1937 1937 1937 Petroleum Waxes 19.81 5.537 433 85.29
42 Petroleum Coke 27.85 27.85 2785 2785 2785 2785 2785 2785 2785 2785 2785 2785 2785 2785 Still Gas 17.51 6.000 - -
—<| Still Gas 17.51 1751 1751 1751 1751 1751 1751 1751 1751 1751 1751 1751 1751 1751 Crude Oil 2033 5.800 30.5 85.49
43 Special Naphtha 19.86 1986 1986 1986 1986 1986 1986 19086 1986 1986 1986 1986 1986  19.86 Unfinished Oils 2033 5.825 305 85.49
Caa| WO 181 osl 195l osi 1osi 1o 1om 1981 1osl 1osl 1981 1981 1os1 108l Miscellaneons Products 2038 S 203 et
— Pentanes Plus 1824 4.620 81.7 83.70
45 Other Wax and Misc 19.81 1081 1981 1081 1081 1981 1081 1081 19081 1081 19081 1981 1081 1981 Natural Gasoline 14.47 4620 817 8370
46
47
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CO; and water. Some of the energy released in bumning goes into transforming the water into steam and is usually lost. The amount of heat spent in transforming the water into steam is counted as part of

gross heat content. Lower heating value (net heating value), in contrast, does not include the heat spent in transf

the water into steam Using a simplified methodology based on International
Energy Agency defaults, higher heating value can be converted to lower heating value for coal and petroleum products by mmultiplying by 0.95 and for natural gas by multiplying by 0.90. Carbon content

coefficients are presented in higher heating value because U.S. energy statistics are reported by higher heating value.

U.S. Environmental Protection Agency (2011) Inventory of U.S.: 1990 - 2009, Annex 2: Methodology and Data for Estimating CO2 Emissions from Fossil Fuel Combustion,

Table A-56: Carbon Content Coefficients for Petroleum Products, 1990-2007 [Tg C/QBtu).

boiling
- No sample data available

"P_araxm':tcrspr:scntedaI:fotnaphthaswi'habcvilingtempuamrclcssman400dcg,mml'L it. Petroch

Sources: EIA (1994), EIA (2008a), and SAIC (2007).

with higher

points are assumed to have the same characteristics as distillate fuel.

Table A-54: Carbon Content Coefficients and Underlying Data for Petroleum Products

Table A-41: Carbon Gontent Coefficients for Natural Gas (Ty Carhon/QBtu)

Fuel Type 1990

1995 1996 1997 1998 1999

2000 2001 2002 2003 2004 2005 2006 2007

2008 2009

Natural Gas ~ 14.45

1446 1446 1446 1444 1446 1447 1446 1446 1444 1446

1446 1446 1446 1446 1446

Source: EPA (2010)

EPA (2011) Inventory of U.S.: 1990 - 2009, Annex 2: Methodology and Data for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-41: Carbon Content Coefficients for Natural Gas (Tg Carbon/QBtu)

EPA (2011) Inventory of U.S.: 1990-2009, Annex 2: Methodology & Data for Estimating CO2 Emissions from Fossil Fuel Combustion,
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cX| cY | Cz | DA | DB | DC | DD | DE | DF | DG | DH | DI | DJ | DK | DL | DM | DN | DO | DP ] DQJ DR|
1
Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, Selected Years, 1980-2010 I F
2 — Carbon Flows by NEU Category (2003)
< | roleum Products Consuiring
3 | Asphalt Liquefied Petro- Percent of
4 and Petroleum | Pentanes chemical | Petroleum Special Natural Total Energy
= | i ” 1 b .
5 Year | Road Oil Gases Plus Lubricants | Feedstocks Coke. Naphthas Other Total Gas Coal Total Consumption Petrochemicals (217 Tg Carbon in NEUs, Tg CO2e
— Physical Units 2 CO,E
— 1980 145 230 (2) 58 253 24 a7 58 805 639 24 - - ) ? 5
7| 1985 156 265 3 53 124 15 2 x 718 500 T - Includes natural gas for
5 R B T I B B B B B o e B non el es,
—] - pentanes plu nap as,
9 1982 168 £ b % 21 2 % 2 o &3 2 - other oils, stlls%_as special|
1994 176 437 56 58 224 13 15 35 1,015 673 9 - naphtha, indusfrial other
10 AN N A T - R B O o g
| X g - >
11 1997 184 473 65 58 250 3 14 R34 21,085 706 9 - Asphalt (92 Tg CO,E) 8¢
7| im0 529 P & 53 = % R 75 H i
1_3 2000 192 479 51 61 243 16 19 P3g 21,099 R724 8 Lubricants (23 Tg COZE) Lutrcarts, 61%
2001 189 445 44 56 214 29 15 a9 1,031 626 7 2 *
14 2002 187 485 37 55 229 2 20 2 R1055 657 7 Waxes (2 Tg CO,E)
2 | 2003 184 441 37 51 247 15 1,031 611 7 (w3
15 2004 18 453 ki 2 287 w6 1 7} Fiige e 7 Petroleum coke7, distillate 0 =
16 2006 185 440 23 a2 265 e 13 41 21044 ez & -- fuel oll, etc. (17 Tg CO,E) N o 5 o & o oe m m om m
2007 180 449 0 52 242 15 40 1,041 6 -
17| 2008 152 421 25 a8 210 37 16 a1 Ag51 o4 6 = Total C (reference TotalC
19 o= e 03 8 w3 3 8 wlwl| i =] o= approach) = 351 T CO,E
19 Quadillion Btu Freed, Randall (2006) Simplifying NEU Analysis: Applying the NEAT-SIMP Approaches in the US,
20 1980 096 078 e 035 s 012 019 03 10 065 008 202 o3 and Fine-Tuning the NEAT-SIMP Storage Approach, 6th NEU-CO2 Workshop, Utrecht, Slides, 6Feb06.
21 1985 1.03 %0 06 32 82 <% 16 24 28 o2 03 218 55
1990 117 118 08 36 112 12 11 23 .38 56 02 .96 59
——] 1991 108 137 04 32 115 31l 09 28 :: 42 59 02 :g 03 Bg 0 sl'r‘"Ep"";!d s#nE;;ed ;:f;ﬁl;
1992 110 139 08 33 120 17 10 21 57 62 04 23 1 ¥
|22 ] 1993 115 135 28 3 122 R.08 ‘10 20 472 o4 3 7538 62 A values in ki CO, ‘Emissions' | 'storage’ | 'PCCSA | PCCRA | Ty e
1994 117 154 26 35 126 .08 08 20 495 69 03 75,67 64 Approach | Approach Black, Al)
23 | 1995 1.18 158 30 35 121 R08 07 20 f4.96 69 03 568 P62
1996 118 164 32 3 121 R 09 07 20 7504 70 03 577 R6.1
24 1997 122 1.66 30 35 1.40 Ro4 07 R20 524 R72 03 76.00 63 [ Total non-energy use 325 325 351 380
| 1998 126 173 20 37 1.40 R15 11 23 5.46 79 03 6.27 P66
25 1999 132 181 26 37 133 B0 15 i) f5.68 7 03 f6.48 R67 Product use emissions (ODU ermissions) 2 25
e - T T R T - A P " s
-5 R R A I D B S B S R A Ferr) =
27 2004 130 157 a7 31 159 Rop 05 R20 7542 A2 02 R6.07 6.1 Total emissions including fuel combustion™) 7 82 52 108 131
| 2005 132 149 15 31 147 :19 06 R20 f5.19 gas 02 5,86 A58
28 B 130 15 A 1 1% =30 % 5 =o "e g | =n B Tota omisers exclodng ol combuston) | 44
29 2008 101 145 12 29 117 R23 08 24 459 66 02 527 53
<2 | 2009 87 R154 R10 26 103 R18 Ro5 24 428 R62 o1 491 752
30 2010° 88 161 a1 29 109 07 03 25 433 64 02 499 5.1 NEU Total Carbon
31 1 Distillate fuel ol residual fuel oil, waxes, and miscellaneous products. « For related information, see http-//www.eia.gov/environment. 400
—] 2 barrels; natural cubic feet; and short tons. Sources: Petroleum Products: + 1980—U.S. Energy Information Administration (EIA), Energy Data 360
32 ;_lgmud: inLiquefied Percieu Gases.* Repons, Poroleum Statoment A,gmr and Sales of Liquefied Potroloum Gases ano in 19 0
|— - . Petrol orts, d data.
Notes: + Estmates. I5‘13":’{):3..mpmnaf‘z’;':‘mmm.el use shown in this table are included in total energy = 1980—Bureau of the Cmgngmwsﬁpguwey of Manufactures, sarbon, G Coko Materiats
33 consumption (see Table 1.3). « See Note 2, "Nonfuel Use of Fossi Fuels,” axendat section. « Because  Consumed. e 1981 forward—U.S. Department merce. Coal: » |950 forward—EIA estimates 280
of changes in methodology, data seties may be revised annually. « Estimates of nonfuel use in this table  based on the methodology underlying the nonfuel EIR 20
34 are conidered inistia uSes Wi e €xception of appicmmancly hall of the. hbiicants which are 565 in the Unit 2008, Percent of Total Encrgy Consumption:  Derved by dviding total by &
— considered transportation use. « Totals may not equal sum of components due to independent rounding. total consumption on Table 1.3, 8 200
35 Web Pages: » See httpJ/iwww.eia for all data beginning in 1980, 2 60
36 U.S. Energy Information Administration (2011) Annual Energy Review 2010, Table 1.15. Source of data in “Petroleum Products” table pages 1-2. 120
80
37 40
. .
38 — — = o
38 Results — Total Non-energy Use Results — NEU Emissions e
39 "Emissions’ Approach 'Storage’ Approach 1P (NHB, C Black, Al)
— | Approach
40 570 u 440 1
N
41 6 8 NEU Emissions
300
| 42 | = £ 100 w0
c
43 = 200 ‘@ 120
c
|_44 | a 100 9 50 100
z @
—45 'E 5 80
46 0 w > 0
=0 | ol 2
N A Q\ AN 2 S D D S
47 S P SO S S SO S CRIRSR RS ARSI
— IO &P S S$ S DS DS S NS S e N P P S 40
48 AU AN SR SIS SRRl +,,9 \?ﬁ/ & @“& S & E 0&% St w@Q @@ & &
=0 | & (.SQ@ o & 8 & &S *_o& \(beb & \)a(,\ %c’f’ N & ® &&\ S DS P (\éa & & S 2
49 Y o & G ¥ & & Q&V & T @ & W & & R
— | 5
50 ¥ 2 S & NEAT - Simplified  NEAT - Simplfied IPCC-SA IPCC-RA IPCC-RA + Selected
51 B NEU: NEAT-SIMP (standard) W NEU: IPCC-RA ' NEU-Emissions: NEAT-SIMP (standard) m NEU-Emissions: IPCC-RA O NEU-Emissions: IPCC-SA Emissions' Approach Storage’ Approach oproach (N, Back. A)
52
53 Weiss, Martin, Maarten Neelis, & Martin Patel (2006) Calculating Non-Energy Use and Related CO2 Emissions with teh NEAT Simplified Approach, 6th NEU-CO2 Workshop, Utrecht, Slides, 9Feb06. Freed (2006)
54
55
56 Gritsevich, Inna (2000) Carbon Stored in Materials and Products in Case of Non-Energy Use of Fossil Fuels (in Russia): Problems and Approaches to Assessment of Related CO2 Emissions. Proceedings of the GHGT-5, Cairns, Australia, 13-16 August 2000,
57 Non-energy use in 1996 constituted: only 2.7% (1078.6 PJ) of the total production of primary energy, excluding losses; 4.3% of the total consumption of primary energy resources, in particular: Center for Energy Efficiency, Moscow, cenef@glas.apc.org, nws.chem.uu.ntnenergy/ghg5-papnew.pdf
58 2.6% of oil and petroleum products including LPG; 3.5% of natural gas; 0.4% of coal (IEA/OECD, 1998).
59 In contrast to the situation in European petrochemical industry NG and petroleum products (measured in energy units) play comparable roles as feedstock for chemical production, with 621,000 TJ of Natural gas and 216,000 TJ of petroleum products being used for this purpose in 1996 (IEA, 1998).
60
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Carbon
Adjusted Content Potential Carbon Carbon Carbon
Non-Energy Use®  Coefficient Carbon Storage Stored Emissions Emissions
Sector/Fuel Type (IBtu) (Tg C/QBtu) [¢¥:49) Factor [¢¥:49) TgC) (IgCO,Eq.)
Industry 4.217.7 - 78.5 - 49.6 28.9 106.1
Industrial Coking Coal 64.9 25.61 17 0.10 02 15 55
Industrial Other Coal 119 2582 03 0.59 02 01 05
Natural Gas to Chemical
Plants 2219 1447 32 0.59 19 13 48

Asphalt & Road Oil 877.8 20.55 18.0 1.00 18.0 0.1 03
LPG 15458 17.06 264 0.59 157 107 393
Lubricants 1495 20.20 3.0 0.09 03 27 10.1
Pentanes Plus 103.6 19.10 20 0.59 12 08 29
Naphtha (<401° F) 4713 18.55 8.7 0.59 52 35 13.0
Other Oil (>401° F) 403.7 2017 81 0.59 48 33 121
Still Gas 1472 17.51 26 0.59 15 1.0 38
Petroleum Coke 30 2785 01 030 + 01 02
Special Naphtha 255 19.74 05 0.59 03 02 0.7
Distillate Fuel Oil 175 2017 04 0.50 02 02 0.6
Waxes 154 19.80 03 0.58 02 0.1 05
Miscellaneous Products 158.8 2031 32 + + 32 118
Transportation 1412 - 29 - 03 2.6 95
Lubricants 1412 2020 29 0.09 03 26 95
U.S. Territories 56.3 - 11 - 0.1 1.0 37
Lubricants 10 2020 + 0.09 + + 01
Other Petroleum (Misc.

Prod.) 552 20.00 1 0.10 0.1 1.0 36
Total 44152 82.5 49.9 32.6 1194
+ Does not exceed 0.05 Tg
- Not applicable.

*To avoid double counting, net exports have been deducted.

Note: Totals may not sum due to independent rounding.

U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010 (DRAFT).

Note, 2 October: the data in these tables are used in the worksheet on non-energy uses and sequestration.
Some of these values were revised in the final report, shown on the following page.

DS| DT | DU | DV | DW | DX | DY | DZ | EA EB | EC | ED | EE | EF | EG | EH | El | EJ | EK | EL
1
3 Table 3-20: Adjusted Consumption of Fossil Fuels for Non-Energy Uses (TBtu) Table 3-22: Tier 2 Quantitative Uncertainty Estimates for CO, Emissions from Non-Energy Uses of Fossil Fuels
CO, Eq. and Percent;
% Year 1990 2000 2005 2006 2007 2008 2000 2010 (Tg €O, Eq )
——| Industry 41384 51022 51240 49454 48260 44830 41188 42177 —
|6 Industrial Coking Coal + 536 805 629 23 291 64 649 2010 Emission . ——
|7 | Industrial Other Coal 82 124 1me 119 119 119 119 119 Estimate Uncertainty Range to
8 Natural Gas to Chemical Source Gas (IgCO,Eq) (Tg CO,Eq.) (%
9 Plants 263.2. 418.6 389.4 228.0 2224 227.0 219.5 2219 Lower Bound Upper Bound Lower Bound Upper Bound
Asphalt & Road Oil 1.170.2 12757 13232 12612 11970 10120 873.1 8778 Feedstocks Cco, 793 634 96.1 -20% 21%
10 LPG 1,118.7 1.606.9 14439 14898 14794 14169 14672 15458 Asphalt co, 03 0.1 0.6 58% 119%
T Lubricants 1863 189.9 1602 1561 1612 1496 1345 1495 Lubricants co, 177 146 205 17% 16%
—7] Peatanes Plus 715 2293 1463 1054 1324 1147 932 1036 B o
3] Naphtha (<401 ° F) 325.8 593.7 6796 6175 5414 4667 4497 4713 g’:‘es gg’ 22; lg; 2(7)(7) gj’ 7:,;'
41 Other Oil (>401 ° F) 661.2 5338 4995 5727 6677 5985 3917 4037 = 2 - . 2 — 2
EER still Gas 213 126 677 572 442 473 1339 1472 Hotal _CO, 1234 976 1353 21% 10%
—| Petroleum Coke 272 75 1052 1342 1178 1474 1121 30 Range of emission estimates predicted by Monte Carlo Stochastic Simulation for a 95 percent confidence interval.
% Special Naphtha 100.7 944 60.9 68.9 753 83.1 441 255 NA (Not Applicable)
—] Distillate Fuel Oil 7.0 117 117 175 175 175 175 175
18 Waxes 333 33.1 314 26.1 219 19.1 122 154 — — - - c
BER Miscellaneous Products 1378 1192 1128 1360 1335 1420 1518 1588 Table 3-23: Tier 2 Quantitative Uncertainty Estimates for Storage Factors of Non-Energy Uses of Fossil Fuels
20 Transportation 176.0 179.4 1513 1474 1413 1271 1412 (Percent)
—] Lubricants 176.0 1794 1513 1474 1413 1271 1412
21 | U.S. Territories 86.7 1522 1219 1334 126.7 563 56.3 2010 Storage
22 B\:Eric;nts } o 0.7 31 4.6 6.2 59 27 10 1.0 Source Gas Factor Uncertainty Range to Emission Estimate®
= | er Petroleum SC. 0, .
23 Prod.) 86.0 149.1 1173 1272 1025 1241 552 55.2 0 6o 5 LS)%’ R’h‘"e)U
24 Total 44011 53972 5086.6 47510 43021 44152 pper ] pper
——] + Does not exceed 0.05 TBfu Lower Bound Bound Bound Bound
_25 | Note: To avoid double-counting. coal coke, petroleum coke, natural gas consumption, and other oils are adjusted for industrial Feedstocks CO; 58% 56% 60% -3% 4%
26 process consumption reported in the Industrial Processes sector. Natural gas, LPG. Pentanes Plus, Naphthas, Special Naphtha. and Asphalt CO, 99.6% 99.1% 99.8% -0.5% 03%
—_ | Other Oils are adjusted to account for exports of chemical intermediates derived from these fuels. For residual oil (not shown in Lubricants CO; 9% 4% 17% -57% 91%
|27 | the table), all non-energy use is assumed to be consumed in C black production, which is also reported in the Industrial Processes Waxes co, 58% 49% 71% 15% 2%
28 | chapter. Other co, 17% 16% 66% 3% 292%
29 U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010 (DRAFT). 'nge of emission estimates ptedlctedhyMonte Carlo Stochastic Simulation for a 95 percent confidence interval, as a
30 P ge of the 1 y value (also exp d in percent terms).
31 U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010 (DRAFT).
32 Table 3-21: 2010 Adjusted Non-Energy Use Fossil Fuel Consumption, Storage, and Emissions (subject to revision)
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U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (final), April. Chapter 3. Note revisions since draft rpt Feb12.

Table 3-20: Adjusted Consumption of Fossil Fuels for Non-Energy Uses (TBtu) Table 3-22: Tier 2 Quantitative Uncertainty Estimates for CO, Emissions from Non-Energy Uses of Fossil Fuels

(Tg CO, Eq. and Percent)

Year 1990 2005 2006 2007 2008 2009 2010
Industry 4,197.8 5,309.5 51813 50123 4,626.9 43351 44535 2010 Emission
Industrial Coking Coal + 80.5 629 23 29.2 6.4 64.9 Estimate Uncertainty Range Relative to Emission Esti o
Industrial Other Coal 8.2 11.9 119 11.9 11.9 119 103 Source Gas __ (Tg CO, Eq.) (Tg CO, Eq.) (%)
Natural Gas to Chemical Lower Bound Upper Bound Lower Bound Upper Bound
Plants 263.7 390.1 2283 223.0 2273 2205 222.8 Feedstocks CO, 83.1 65.2 114.0 -22% 37%
Asphalt & Road Oil 1,1702 13232 1,2612  1,197.0 1,012.0 873.1 877.8 Asphalt CO, 0.3 0.1 0.6 -58% 117%
LPG 1,168.7 1,667.9 1,7548 1,703.3 1,609.2 1,7026 18173 Lubricants CO, 19.6 162 228 -18% 16%
Lubricants 186.3 160.2 156.1 161.2 149.6 1345 149.5 Waxes CO, 0.5 03 0.8 -28% 63%
Pentanes Plus 849 105.2 743 91.6 64.9 70.1 67.8 Other CO, 21.7 13.9 245 -36% 13%
Naphtha (<401 ° F) 326.2 680.5 6183 5425 467.2 451.3 472.7 Total CO, 125.1 103.8 154.0 -17% 23%
Other Qil (>401 ° F) 662.1 500.4 573.6 669.1 599.1 393.0 404.9 *Range of emission estimates predicted by Monte Carlo Stochastic Simulation for a 95 percent confidence interval.
Still Gas 213 67.7 572 442 473 1339 147.2 NA (Not Applicable)
Petroleum Coke 272 105.2 1342 117.8 147.4 112.1 1.1 Table 3-23: Tier 2 Quantitative Uncertainty Estimates for Storage Factors of Non-Energy Uses of Fossil Fuels
Special Naphtha 100.9 61.0 68.9 75.4 83.2 443 25.6 (Percent)
Distillate Fuel Oil 7.0 117 175 17.5 17.5 17.5 175
Waxes 333 314 26.1 219 19.1 122 154 2010 Storage
Miscellancous Products 137.8 112.8 136.0 1335 142.0 151.8 158.8 Source Gas Factor Uncertainty Range Relative to Emission Estimate®
Transportation 176.0 151.3 1474 152.2 141.3 1271 141.2 (%) (%) (%, Relative)
Lubricants 176.0 1513 1474 1522 1413 1271 141.2 Lower Upper Lower Upper
U.S. Territories 86.7 121.9 1334 1084 1267 563 56.3 Bound Bound Bound Bound
Lubricants 0.7 4.6 6.2 59 2.7 1.0 1.0 Feedstocks CO, 59% 54% 61% -10% 3%
Other Petroleur (Misc. Asphalt co, 99.6% 99% 100% 1% 0%
Prod.) 86.0 1173 1272 1025 1241 552 55.2 Lubricants CO, 9% 4% 17% -59% 90%
Total 4,460.5 5582.8 54621 52729 48950 45184 4,651.0 Waxes €O, 58% 49% 1% -15% 23%
Other CO, 16% 10% 44% -39% 179%
U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (final), April. Chapter 3: Energy, page 3-32. *Range of emission estimates predicted by Monte Carlo Stochastic Simulation for a 95 percent confidence interval, as a

percentage of the inventory value (also expressed in percent terms).

Table 3-21: 2010 Adjusted Non-Energy Use Fossil Fuel Consumption, Storage, and Emissions U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (final), April. Chapter 3: Energy, page 3-33.

Adjusted Carbon . K in Prod
Non-Energy Content Potential Carbon  Carbon Carbon Table A-256: 2010 Hon- Gﬂ.g Stored .| s @ Carbor Trach
Use* Coefficient Carbon Storage Stored Emissions Emissions ons;m%!mn C oefﬁacli‘ebW C“ n "mz Carbo
Sector/Fuel Type (TBtu) (Tg C/QBtu) _ (TgC) _ Factor _(TgC) _ (TgC) (TgCO;Eq) F or Non- uts ontent  Sequester e
uel Type Energy Use (Tg (TgCarbon) Stored (Tg
Industry 4,453.5 - 824 - 519 305 1119 (iBtu) _ Carbon/QBtu) C0,Eq)
Industrial Coking Coal 64.9 2561 1.7 0.10 0.2 1.5 55 Coal 49 35,61 166 0.10 0.6
Industrial Other Coal 103 25.82 0.3 0.59 0.2 0.1 0.4 Natural Gas ms 14.46 in 0.59 7.0
Natural Gas to Chemical Asphalt & Road Oil 8778 20.55 18.04 1.00 65.9
Plants 2228 14.47 32 0.59 1.9 13 48 1PG 18173 17.06 31.00 0.59 67.5
Asphalt & Road Oil 877.8 20.55 18.0 1.00 18.0 0.1 03 Lubricants 2017 2020 5.89 0.09 2.0
LPG 1,817.3 17.06 310 0.59 184 12.6 46.1 Pentanes Plus 678 19.10 129 0.59 28
Lubricants 149.5 20.20 3.0 0.09 0.3 2.7 10.1 Petrochemical Feedstocks [a] [a] [a] [a] 431
Pentanes Plus 67.8 19.10 1.3 0.59 0.8 0.5 1.9 Petroleum Coke 11 2785 0.03 0.30 0.0
Naphtha (<401° F) 4727 18.55 88 059 52 3.6 13.1 Special Map 2-‘{»? 19-[7‘; °~[5; Oﬁ "
Other Oil (>401° F) 404.9 20.17 8.2 0.59 49 33 122 axesMisc. = 2 2 A 2 -
Still Gas 1472 1751 26 059 15 10 38 e la] [l [l [a] e
Petroleum Coke 1.1 27.85 + 0.30 + + 0.1 _— — — =
Special Naphtha 256 19.74 0.5 059 03 02 08 [2] Values for Misc USS. Teritories F F F =dW are not showm because these categories are
Distillate Fuel Oil 175 20.17 0.4 0.50 0.2 0.2 0.6 Note: Totals may not sum due to & rounding.
Waxes 15.4 19.80 03 058 02 0.1 05 ot Tor maynotum * ®
Miscellaneous Products 158.8 2031 32 + + 32 11.8 Table A-257: 2010 Reference Approach G0: Emissions from Fossil Fuel Gonsumption (Tg GO: Eu. unless otherwise noted)
Transportation 141.2 - 29 - 0.3 2.6 9.5 Potential Carbon Net Fraction Total
Lubricants 141.2 20.20 29 0.09 0.3 26 9.5 Fuel Category Emissions ___Sequestered Emissions Orxidized Emissions
U.S. Territories 56.3 - 1.1 - 0.1 1.0 37 Coal 1.899.0 0.6 18984 100.0% 1,898.4
Lubricants 1.0 20.20 + 0.09 + + 0.1 Petroleum 23639 1841 21798 100.0% 2,179.8
Other Petroleum (Misc. Natural Gas 1297.1 7.0 1.290.1 100.0% 1,290.1
Prod.) 55.2 20.00 1.1 0.10 0.1 1.0 3.6 Total 5,560.0 191.7 5,368.3 5,368.3
Total 4,651.0 86.4 523 34.1 125.1 Note: Totals may not sum due to independent rounding.
+ Doces not exceed 0.05 Tg X X o .
- Not applicable. U.S. Environmental Protection Agency (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2010,
*To avoid double counting, net exports have been deducted. 481 pp., 15April12, + annexes. epa.qov/climatechange/emissions/usinventoryreport.html
Note: Totals may not sum due to independent rounding. Annex 4: IPCC reference approach, table A-256 and A-257.

U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (final), April. Chapter 3: Energy, page 3-32.
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H11

Rick Heede:

100 percent of asphalt and road oil is considered sequestered.

U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft), Annex 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-256: 2010 Non-Energy Carbon Stored in Products. Table 256 is reproduced at right.

M11

Rick Heede:

EPA: 59 percent of Liquified Petroelum Gases are sequestered in the U.S. (58% in 2009). U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft) Annex 2.3: Methodology for Estimating Carbon Emitted from Non-Energy Uses of Fossil Fuels, Table
A-58: Fuel Types and Percent of C Stored for Non-Energy Uses. Table A-58 is reproduced at right. EIA(2004) Documentation for Emissions of Greenhouse Gases in the United States 2002, p. 15-18: LPGs such as ethane, propane, butane are used by the petrochemical industry as
feedstocks for intermediate materials (ethylene, propylene, and butadiene) in the manufacture of plastics. EIA estimates that 80 percent of LPG is sequestered in plastics, synthetic rubber, and related compounds; thus 20 percent is emitted. CMS note: the fraction stored has decreased
over time.

R11

Rick Heede:

EPA: 59 percent of Pentanes Plus is sequestered in the U.S. in 2010; in 2009 the EPA factor was 58 percent.

U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft) Annex 2.3: Methodology for Estimating Carbon Emitted from Non-Energy Uses of Fossil Fuels, Table A-58: Fuel Types and Percent of C Stored for Non-Energy Uses. Table A-58 is reproduced at
right.

W11

Rick Heede:

EPA uses a carbon storage factor of 9 percent and an overall combustion / volatilization / emission factor of 91 percent. U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft)

Annex 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-256.

Following the IPCC Guidelines, EIA (EI, 2004, Documentation for Emissions of Greenhouse Gases in the United States 2002, p. 20) assumed that 50 percent of lubricants are emitted to the atmosphere through in-use oxidation or post-use “recycling” in boilers.

AB11

Rick Heede:

U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft), Annex 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-256, and A-58: Fuel Types and Percent of C Stored for Non-Energy Uses. EIA(2004)
Documentation for Emissions of Greenhouse Gases in the United States 2002, p. 23-24: EIA recognizes two product categories referred to as petrochemical feedstocks: naphtha (synthetic) and gas oils. These products are “presumably destined for ethylene crackers, and probably some
mix of aromatic hydrocarbons (benzene, toluene, and xylene), and feedstocks used to make aromatic hydrocarbons. These naphthas and gas oils have carbon factors of 18.14 and 19.95 kgC/million Btu, respectively.

Following IPCC Guidelines, EIA assumes that 75 percent of the carbon in naphthas and 50 percent of carbon in gas oil feedstock is sequestered in plastics. Since the production of naphtha and gas oil are roughly equal (109 and 111 million bbl in 2002), we average the combination to
62.5 sequestered, which means that 37.5 percent is emitted to the atmosphere.

AK11

Rick Heede:

EPA uses a storage factor of 30 percent for Petroleum Coke in the U.S. in 2010 (same as 2009). U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft) Annex 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion,
Table A-256. EIA(2004) Documentation for Emissions of Greenhouse Gases in the United States 2002, p. 25: Petroleum coke is the high-carbon (~90 percent C) “coal-like solid created after intensive extraction of lighter hydrocarbons from petroleum feedstocks by oil refiners. Most
petroleum coke is used in the refineries as fuel or as a catalyst.” EIA “assumes that 50 percent of the carbon in petroleum coke for nonfuel use is sequestered” but notes that it has been “difficult to identify significant sequestering nonfuel uses of petroleum coke in the United States”
and is “currently under evaluation and it may yield a downward estimation in the sequestering amounts ...” EIA also notes non-sequestering uses as sacrifical anodes in primary alumunum smelting and metallurgical uses.

AP11

Rick Heede:

EPA uses a carbon storage factor of 59 percent for SPecial Naphthas in 2010 (58 percent in 2009).

U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft) Annex 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-256. EIA(2004) Documentation for Emissions of Greenhouse Gases in the United States
2002, p. 26: Special naphthas is an “array of hydrocarbon-based solvents such as hexane and the volatile oils used in petroleum-based paints. In general, solvents evaporate into the atmosphere as nonmethane volatile organic compounds (NMVOCs) after use and swiftly weather into
atmospheric carbon dioxide.” EIA assumed that 100 percent of the carbon in special naphtha is emitted.

AUT1

Rick Heede:

U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft), Annex 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-256, nor Table A-58 (in Annex 2.3: Methodology for Estimating Carbon Emitted from
Non-Energy Uses of Fossil Fuels) sheds much light on “other” products such as waxes and miscellaneous.EIA(2004) Documentation for Emissions of Greenhouse Gases in the United States 2002, p. 28-29: EIA includes distillate fuel oil, residual fuel oil, waxes, and miscellaneous products
in this “other” category.

Distillate and residual fuel: EIA assumes that 50 percent of each fuel is sequestered and 50 percent emitted. Non-fuel uses of distillate is listed as 2 million bbl and 9 million bbl of residual fuel in 2002. Carbon content factor of 19.95 and 21.49 kgC/million Btu, respectively.

Waxes: Includes waxes and polishes in such uses as food packaging materials and water proofing and various polishes. EIA uses a carbon factor of 19.81 kgC/million Btu. Consumption has varied between 5.81 and 7.7 million bbl in recent years. “Following the IPCC, EIA assumes that 100
percent of the carbon in waxes and polishes is sequestered.” (p. 29). Neither IPCC nor EIA account for incineration of waxes used on ubiquitous food packaging materials, nor carbon entering the atmosphere via weathering of VOCs.

Miscellaneous products: Includes non-fuel uses of petroleum not classified elsewhere, such as petrolatum, lube refining byproducts, aromatic extracts, tars, absorption oils, petroleum rocket fuels, synthetic natural gas feedstocks, and specialty oils. EIA assumes. This category consumed
23.15 million bbl in 2002, i.e., 58 percent of total “other” nonfuel petroleum uses in 2002. EIA uses a carbon factor of 20.23 kgC/million btu. Significantly, EIA “assumes a 100 percent sequestration for this category” that includes rocket fuel. Granted, NASA has experienced mission
problems, but rocket fuel combustion is not zero.

CMS concludes that the emission rate of the nonfuel uses above average 11 million bbl of total “other” in 2002 of 40 million bbl = 27.5 percent (and thus a sequestration rate of 72.5 percent).

J13

Rick Heede:

LPG varies in carbon content. Data from U.S. Environmental Protection Agency (2011) INVENTORY OF U.S. GREENHOUSE GAS EMISSIONS AND SINKS: 1990 - 2009, ANNEX 2 Methodology and Data for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A- 34: Annually Variable
C Content Coefficients by Year (Tg C/QBtu), 1990 & 1995-2009. CMS assumes 1980-1989 equal to 1990, and 2010 equal to 2009.

D18
Rick Heede:
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U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

E18
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

ns
Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

J18
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

N18
Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

018
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

S18
Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

T18
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

X18
Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

Y18
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

AG18
Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

AH18
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

AL18
Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

AM18
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

AQ18
Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat

AR18
Rick Heede:
CMS uses the latest EPA data (Nov2011): Climate leaders Emission Factor Hub at www.epa.gov/climateleaders/guidance/ghg-emissions.html

AV18

Rick Heede:
U. S. Energy Information Administration (2011) Annual Energy Review 2010 Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, 1980-2010, www.eia.gov/totalenergy/data/annuat
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AZ18
Rick Heede:

Non-Energy Uses Oil

U. S. Energy Information Administration (2011) Annual Energy Review 2010, page 317: Table 11.2 Carbon Dioxide Emissions From Energy Consumption by Source, Selected Years, 1949-2010 (Million Metric Tons of Carbon Dioxide). Note: “Data are estimates for carbon dioxide

emissions from energy consumption, including the nonfuel use of fossil fuels.”

This being the case, CMS does not add the emissions from non-fuel uses to total emissions in order to estimate the sequestration rate in column “AY”, which divides total CO2 of sequestered petroleum by total petroleum emissions.

N20
Rick Heede:
Pentanes Plus are included in LPG for 1980-1983.

AZ30
Rick Heede:
U.S. Environmental Protection Agency (2011)Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2009, Table 3-5: CO.

2 Emissions from Fossil Fuel Combustion by Fuel Type and Sector (Tg CO2 Eq.), page 3-3, data for 1990 (2,019 MtC02), 2000 (2,312 MtCO2); 2005

(2,482 MtC02); 2006 (2,435 MtC0O2); 2007 (2,432 MtCO2); 2008 (2,267 MtCO2); and 2009 (2,167 MtCO2). The EPA data is 92 to 94 percent of the EIA value.

BR45
Rick Heede:

U.S. Environmental Protection Agency (2011) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2009, Table 3-5: CO2 Emissions from Fossil Fuel Combustion by Fuel Type and Sector (Tg CO2 Eq.), page 3-3, data for 1990, 2000, 2005-2009.

D49

Rick Heede:

CMS uses the EPA data from U.S. Environmental Protection Agency (2011) Inventory of U.S. Greenhouse Gas Emissions and Sinks,
(Note: this table is reproduced at right.)

The EIA estimate for 2009 is 0.87 QBtu.

149

Rick Heede:

CMS uses the EPA data from U.S. Environmental Protection Agency (2011) Inventory of U.S. Greenhouse Gas Emissions and Sinks:
in Products. (Note: this table is reproduced at right.)

The EIA estimate for 2009 is 1.54 QBtu.

N49

Rick Heede:

CMS uses the EPA data from U.S. Environmental Protection Agency (2011) Inventory of U.S. Greenhouse Gas Emissions and Sinks:
in Products. (Note: this table is reproduced at right.)

The EIA estimate for 2009 is 0.10 QBtu.

S49

Rick Heede:

CMS uses the EPA data from U.S. Environmental Protection Agency (2011) Inventory of U.S. Greenhouse Gas Emissions and Sinks:
in Products. (Note: this table is reproduced at right.)

The EIA estimate for 2009 is 0.26 QBtu.

AG49

Rick Heede:

CMS uses the EPA data from U.S. Environmental Protection Agency (2011) Inventory of U.S. Greenhouse Gas Emissions and Sinks:
in Products. (Note: this table is reproduced at right.)

The EIA estimate for 2009 is 0.18 QBtu.

AL49
Rick Heede:

, ANNEX 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-252: 2009 Non-Energy Carbon Stored in Products.

: 1990 - 2009, ANNEX 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-252: 2009 Non-Energy Carbon Stored

: 1990 - 2009, ANNEX 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-252: 2009 Non-Energy Carbon Stored

: 1990 - 2009, ANNEX 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-252: 2009 Non-Energy Carbon Stored

: 1990 - 2009, ANNEX 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-252: 2009 Non-Energy Carbon Stored

CMS uses the EPA data from U.S. Environmental Protection Agency (2011) INVENTORY OF U.S. GREENHOUSE GAS EMISSIONS AND SINKS: 1990 - 2009, ANNEX 4 IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion, Table A-252: 2009 Non-Energy Carbon

Stored in Products. (Note: this table is reproduced at right.)
The EIA estimate for 2009 is 0.05 QBtu.

CY56
Rick Heede:

Gritsevich, Inna (2000) Carbon Stored in Materials and Products in Case of Non-Energy Use of Fossil Fuels (in Russia): Problems and Approaches to Assessment of Related CO2 Emissions. Proceedings of the GHGT-5, Cairns, Australia, 13-16 August 2000, Center for Energy Efficiency,

Moscow, cenef@glas.apc.org, nws.chem.uu.ntnenergy/ghg5-papnew.pdf
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