Non-energy uses
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1
2 |
[ 5 \ Emissions & Storage Factors for Non-Energy Uses Natural Gas, 1980-2010 \
4 | Climate Mitigation Services
— Carbon Majors Proect e as e ko st e 13 (ne ot 325 ks, s s oy o 20 QB o 59%)
7 | 27-Sep-12 The EPA rate suggests an average sequestration rate of 1.711 percent.
8 | However, the EPA cites 0.366 Q Btu of natural gas as non-energy use, whereas EIA shows 0.62 Q Btu (both for 2009).
9 | EIA, Table 1.15 Fossil Fuel C ion for Nonfuel Use, 1980-2010 Normalizing to EPA non-energy use suggests a sequestration rate of 34.25 percent on non-energy (0.994% of all gas uses).
10 | ‘ Note: This table amends EIA data on non-energy uses to show storage & emissions

11

12 Natural Gas Natural Gas
E Total Nitrogenous Other, e.g, Total Total N rgy | N N rgy Total Non-energy Non-energy

14 Non-fuel |Fertilizers methanol Non-fuel Natural Gas uses, emissions, storage Non-energy Carbon Carbon Quant Quantity natural gas | emission rate | storage rate
1 N gy| N gy| Amnt | N gy| Amnt |Non-energy| Amnt Supplied Percent of | Percent of | Percent of use Coefficent Content. emitted stored emissions Percent of Percent of
| 16 | use use Emitted use Emitted use Emitted total total total 41.0% 59.0% total emissions | total
| 17 | 42.0% 42.0% supplied supplied supplied QBtu MtC/QBtu MtC MtCO2 MtCO2 MtCO2 Percent Percent

18
? ‘ Year EIA Billion cubic feet (Bcf) EIA EPA calculated calculated calculated EIA calculated calculated

20
T 1980 639 320 134 320 134 639 268 19,877 3.2% 1.4% 1.86% 1980 0.65 14.45 9.39 14.12 20.32 1,063 1.33% 1.91%
? 1981 468 234 98 234 98 468 197 19,404 2.4% 1.0% 1.40% 1981 0.48 14.45 6.94 10.43 15.01 1,036 1.01% 1.45%
2_3 1982 403 202 85 202 85 403 169 18,001 2.2% 0.9% 1.30% 1982 0.41 14.45 5.92 8.91 12.82 963 0.92% 1.33%
7 1983 390 195 82 195 82 390 164 16,835 2.3% 1.0% 1.34% 1983 0.40 14.45 5.78 8.69 12.51 901 0.96% 1.39%
2_5 1984 441 221 93 221 93 441 185 17,951 2.5% 1.0% 1.42% 1984 0.45 14.45 6.50 9.78 14.07 962 1.02% 1.46%
2_6 1985 500 250 105 250 105 500 210 17,281 2.9% 1.2% 1.68% 1985 0.52 14.45 7.51 11.30 16.26 926 1.22% 1.76%
? 1986 423 212 89 212 89 423 178 16,221 2.6% 1.1% 1.51% 1986 0.44 14.45 6.36 9.56 13.76 866 1.10% 1.59%
2_8 1987 474 237 100 237 100 474 199 17,211 2.8% 1.2% 1.60% 1987 0.49 14.45 7.08 10.65 15.32 920 1.16% 1.67%
E 1988 554 277 116 277 116 554 233 18,030 3.1% 1.3% 1.78% 1988 0.57 14.45 8.24 12.38 17.82 962 1.29% 1.85%
T 1989 489 245 103 245 103 489 205 19,119 2.6% 1.1% 1.48% 1989 0.50 14.45 7.23 10.86 15.63 1,022 1.06% 1.53%
T 1990 547 274 115 274 115 547 230 19,174 2.9% 1.2% 1.65% 1990 0.56 14.45 8.09 1217 17.51 1,025 1.19% 1.71%
? 1991 573 287 120 287 120 573 241 19,562 2.9% 1.2% 1.70% 1991 0.59 14.45 8.53 12.82 18.45 1,047 1.22% 1.76%
? 1992 603 302 127 302 127 603 253 20,228 3.0% 1.3% 1.73% 1992 0.62 14.45 8.96 13.47 19.39 1,082 1.25% 1.79%
7 1993 618 309 130 309 130 618 260 20,790 3.0% 1.2% 1.72% 1993 0.64 14.46 9.25 13.91 20.02 1,110 1.25% 1.80%
? 1994 673 337 141 337 141 673 283 21,247 3.2% 1.3% 1.84% 1994 0.69 14.46 9.98 15.00 21.58 1,134 1.32% 1.90%
? 1995 668 334 140 334 140 668 281 22,207 3.0% 1.3% 1.74% 1995 0.69 14.46 9.98 15.00 21.59 1,184 1.27% 1.82%
7 1996 681 341 143 341 143 681 286 22,609 3.0% 1.3% 1.75% 1996 0.70 14.46 10.12 15.22 21.90 1,205 1.26% 1.82%
? 1997 706 353 148 353 148 706 297 22,737 3.1% 1.3% 1.80% 1997 0.72 14.46 10.41 15.65 22.52 1,211 1.29% 1.86%
? 1998 762 381 160 381 160 762 320 22,246 3.4% 1.4% 1.99% 1998 0.79 14.44 11.41 17.15 24.68 1,189 1.44% 2.08%
T 1999 752 376 158 376 158 752 316 22,405 3.4% 1.4% 1.95% 1999 0.77 14.46 11.13 16.74 24.09 1,192 1.40% 2.02%
T 2000 724 362 152 362 152 724 304 23,333 3.1% 1.3% 1.80% 2000 0.74 14.47 10.71 16.10 23.17 1,241 1.30% 1.87%
T 2001 626 313 131 313 131 626 263 22,239 2.8% 1.2% 1.63% 2001 0.64 14.46 9.25 13.91 20.02 1,187 1.17% 1.69%
4_3 2002 657 329 138 329 138 657 276 23,007 2.9% 1.2% 1.66% 2002 0.68 14.46 9.83 14.78 21.27 1,229 1.20% 1.73%
T 2003 611 306 128 306 128 611 257 22,277 2.7% 1.2% 1.59% 2003 0.63 14.44 9.10 13.68 19.68 1,191 1.15% 1.65%
4_5 2004 607 304 127 304 127 607 255 22,389 2.7% 1.1% 1.57% 2004 0.62 14.46 8.97 13.48 19.40 1,194 1.13% 1.62%
4_6 2005 629 315 132 315 132 629 264 22,011 2.9% 1.2% 1.66% 2005 0.65 14.46 9.40 14.13 20.34 1,175 1.20% 1.73%
T 2006 627 314 132 314 132 627 263 21,685 2.9% 1.2% 1.68% 2006 0.64 14.46 9.25 13.91 20.02 1,157 1.20% 1.73%
4_8 2007 665 333 140 333 140 665 279 23,097 2.9% 1.2% 1.67% 2007 0.68 14.46 9.83 14.78 21.27 1,235 1.20% 1.72%
E 2008 642 321 135 321 135 642 270 23,268 2.8% 1.2% 1.60% 2008 0.66 14.46 9.54 14.35 20.65 1,243 1.15% 1.66%
? 2009 605 303 127 303 127 605 254 22,840 2.6% 1.1% 1.54% 2009 0.62 14.46 8.97 13.48 19.40 1,218 1.11% 1.59%
1 2010 626 313 131 313 131 626 263 24,133 2.6% 1.1% 1.50% 2010 0.64 14.46 9.25 13.91 20.02 1,285 1.08% 1.56%

52 EPA non-energy use in 2009 of 0.366 Qbtu and 0.222 Qbtu in 2010.
53 | [‘averages:] 0.61 | 14.45 | 8.80 | 13.24 | 19.05 | 1,008  1.19% | 1.71% |
|_54 | simple 31-yr average

55 Average carbon storage rate 1980-2010 for non-energy uses of natural gas (USA) - EIA approach 1.650% \ ‘ Average carbon storage rate 1980-2010 for non-energy uses of natural gas (USA) 1.711% \

56

57 ‘ Carbon storage rate in CDIAC'’s global emissions database 1751-2010 2.000% \

58
[ 59 \ Average of CDIAC & US average 1980-2010 carbon storage rate 1.856% \
_60 | linked to “Gas Emissions Factor Calc”
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Y| Z | AA | AB | AC | AD | AE | AF | AG | AH | Al | AJ | AK | AL | AM | AN | A0 | AP | AQ | AR | AS
1|

2

3 TaBLE 1-5 TaBLE 1-6
— ESTIMATION OF CARBON STORED IN PRODUCTS FRACTION OF CARBON OXIDISED Table 3-19: CO, Emissions from Non-Energy Use Fossil Fuel Consumption (Tg CO; Eq.)

— | 1 2 3 4 5 5 7 (RECOMMENDED DEFAULT ASSUMPTIONS)
|———] r 2 2005 2 2 2 2 2

6 Estimated Fuel ~Conversion  Estimated  Emission  Carbon  Fraction Carbon Coal® 0.98 Year Ty 1990 2000 2005 2006 2007 2008 2009 2010
— Quantities®  Factor Fuel Factor Content(®  Carbon Storeq(d) = Potential Emissions 3072 380.1 3759 3671 3556 3331 2973 3025
——] Quantities(®) stored Oil and Oil Products 0.99 C Stored 1913 2377 2363 2291 2252 1980 1790 1831
8| - - Gas 0.995 Emissions as a % of Potential 38% 37% 37% 38% 37% 41% 40% 39%

9 Product/Fuel(€) (Original Units)  T)/Units W) (tcm) (GgC) (GgC) — —® Emissi 1158 142.5 139.6 1380 1304 1350 1182 1194

10 Lubricants calc Table 1-3 calc Table11  calc 050  calc Peat for electricity generation 0.99
11 | Bitumen calc Table 1-3 cale Table 1-1 calc 10 calc (a) Tnii ﬁ?‘udre isbaeglo'bal ave(;ag]e but varies for different types of U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft),

coal, and can be as low as 0.91. -

12 Coal Oils and Tars from calcll) Table 13 calc Table 1-10) calc 075 cale (0)The fracton for past s i housellds may be moch fower 3.2. Carbon Emitted from Non-Energy Uses of Fossil Fuels (IPCC Source 48 Category 1A),

13 Coking Coal pea Y - Table 3-19: CO2 Emissions from Non-Energy Use Fossil Fuel Consumption (Tg CO2 Eq.)

14 | Naphtha as Feedstock calc Table 1-3 calc Table 1-1 calc 0.75 calc IPCC (1996) Table 1-6.

15 Gas/Diesel Ofl as F ook calc Table 13 calc Table 11 ok 050 calk Note: these oxidation factors are superceeded by full oxidation in the 2006 Guidelines
16 | Natural Gas as Feedstock calc Table 13 clc  Taplel1  calc 033 calc
1_273 LPG as Feedstock calc Table 1-3 calc Table 1-1 calc 0.80 calc

_1 9 Ethane as Feedstock calc Table 1-3 calc Table 1-1 calc 0.80 calc Table 1.15 Fossil Fuel Consumption for Nonfuel Use Estimates, Selected Years, 1980-2010

20 (a) Either Apparent Consumption plus domestic (manufactured) production, or Feedstock Use. Petroleum Products

21 (b) Estimated Fuel Quantities in TJ (Col. 3) equals Estimated Fuel Quantities (Col. 1) times a Conversion Factor (Col. 2). Asphalt Liquefied Petro- Percent of

ios i and Pefroleum | Pentanes chemical | Petroleum Special Natural Total Energy
|22 | (¢) Carbon Content (Col. 5) equals Estimated Fuel Quantities in TJ (Col. 3) times an Emission Factor (Col. 4). Year| Road Oil Gases Plus Lubricants | Feedstocks Coke Naphthas Other ! Total Gas Coal Total Consumption

23 (d) Carbon Stored (Col. 7) equals Carbon Content (Col. 5) times Fraction Carbon Stored (Col. 6) divided by 103. Physical Unis2

24 (e) This is an incomplete list of products/fuels which account for the majority of carbon stored. Where data are available for 3

25 other fuels, the estimation of stored carbon is strongly encouraged. :gg :45‘2 gg ( ‘)3 g ?ﬁ ;5 % i? RZ?: »—%’B ?: - -
—=| i 1990 176 340 18 60 199 20 39 73 7 8 - -

26 (f) Use 6% of apparent consumption of Coking Coal. 1999 179 340) 18 20; 199 2y 20 9 B a4 5 - -
? (g) Use the emission factor for coking coal (25.8 t C/TJ). :ggg }?ﬁ gg; ‘sg 55g g}é e g ,‘% ;gg g?g 1-3 - -
——] 1994 176 437 56 58 224 P13 15 35 21,015 673 9 - -

28 IPCC (1996) Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories, Reference Manual, Volume 3, Enerq 1§ 1;(; 4% g gg g:g ::g }i ‘fé :1,% g g - -
—] 1 1 4 1, 1 - -

29 Table 1-5 (Estimation of Carbon Stored in Products) and Table 1-6 (Fraction of Carbon Oxidised) 1997 184 473 65 58 250 n“s 14 R34 :I,OB5 706 9 - -
—]| 1998 190 494 44 61 252 25 20 39 1,126 762 8 -- -

30 1999 200 520 57 62 238 R36 28 37 R1177 752 8 - -

— 2000 192 479 51 61 243 16 19 P38 1,099 724 8

31 2001 189 445 44 56 214 P2g 15 R3g 1,031 Pg26 7
— 2002 187 465 37 55 229 P24 20 38 R1,055 657 7

32 ToLE- R AFA AAAM M- P Ao fo o fao I Ao 2003 184 441 37 51 247 720 15 36 21,031 611 7

33 Table A-256: 2010 Non-Energy Carhon Stored in Products 08 1% i3 E 2 27 e 1 P R e 7
_3 2 Consumption Carbon Carbon Fraction 2006 185 440 23 2 265 R35 13 4 71044 Rg27 6
——| for Non- Coefficients Content  Sequestered Carbon aeld aeo — > = G =3 L =] g byt ~J - -

35 | Fuel Type Energy Use (Tg (TgCarbon) Stored (Tg 2009 130 455 Ry 43 F1g5 29 9 41 914 4 - -

36 (TBtu)  Carbon/QBtu) €O, Eq.) 2010° 132 474 23 48 195 12 5 43 9 626 6 - -

Coal 649 25.61 1.66 0.10 0.6 Quadrillion Btu

37

38 Natural Gas | 2219 14.46 321 059 70 1980 096 078 ) 035 143 014 019 034 419 065 0.08 492 63
=S| Asphalt & Road Oil 877.8 20.55 18.04 1.00 65.9 1985 1.03 90 06 32 82 .09 16 24 363 52 03 418 55

39 LPG 15458 17.06 26.37 059 574 %0 I s e ke 12 g = 23 e E% o2 oG g

40 Lubricants 2917 2020 5.89 0.09 20 1992 110 1.39 06 33 120 ::17 10 R21 3:57 62 04 :gza 761
—| 1993 115 135 28 34 122 .08 10 20 .72 4 03 .38 62

41 Pmn'glﬁn};l:l Feedstocks ! 03[5 19 [];} 1'[2 ? O'[Sa g; 41‘: 1994 117 154 26 35 126 "08 08 20 7495 69 03 7567 64
———| Pe €1 e 3. 1995 1.18 1.58 30 35 121 n08 07 20 %96 69 03 :gea :g.z

42 Petroleum Coke 3.0 2785 0.08 030 0.1 1996 118 164 32 34 121 09 07 20 .04 70 03 .77 1
—] . 1997 122 166 30 35 140 Foq 07 R20 524 R72 03 %6.00 63

43 Special Naphtha 255 19.74 0.50 059 1.1 1998 126 173 20 37 140 "5 11 B B ) 03 o2t ket
—] Waxes/Misc. [a] [a] [a] [a] 13 1999 132 181 26 37 133 22 15 22 .68 a7 03 .48 .7
44 Mis. UsS. Tersitorics Petroloum fa] fal fal fa] 04 201 12 1% % H i3 = % s ma " % | e s

45 Total 183.1 2002 124 161 a7 33 127 :,15 10 R :g,m -68 -02 :g,en P59
—| 2 — - B - 2003 122 154 a7 31 137 12 08 21 02 &3 02 68 58

46 [a] Values for Misc. U.S. Ternitories Petroleum, Petrochemical Feedstocks and Waxes/Misc. are not shown because these categories are 2004 1.30 157 17 31 159 R 05 R0 R5 42 REg2 02 RG.07 61
[ar|  imoms rmmeron matecompoens o= e 3w o & 2 oze | 2| 8| Be |
l— Note: Totals may not sum due to independent rounding. 2007 120 154 14 3 135 Ro0 08 24 506 Re8 02 576 57

48 p 2008 101 45 .12 29 7 23 2% 24 459 .5 02 8527 53

49 Table A-257: 2010 Reference Approach C0: Emissions from Fossil Fuel Consumption (Tg C0: Eq. unless otherwise noted) 2%, &7 18 10 2 18 P S 2 b 2 a9 o 2

50 Potential Carbon Net Fraction Total

Fuel Category Emissi q ed Emissi Oxidized issil 1 Distilate fuel o, residua fuel o, waves, and miscellaneous products. « For related information, see http:/fwww.eia govlenvironment/.
51 | Coal 1,898.9 0.6 1,898.3 100.0% 1.898.3 barrels; natural gas: cubic feet; and coal—million short tons. Sources: Petroleum Products: « 1980—U.S. Energy Information Administration (EIA), Energy Data

52 Petroleum 2:367 5 175.5 2‘191 7 100.0% 2'191 7 3 Included in "Liquefied Petroleum Gases.” Reports, Petroloum Statement, Annual and Sales of Liquefied Petroleum Gases and Ethane in 1980.
—] - - ,191. 8 ,191. vised._P=Prel ——=Not « 1981 forward—EIA, Petroleum St nual, annual and unpublished data. Natural Ges:

53 Natural Gas 1297.1 7.0 1,290.1 100.0% 1,290.1 Notes: = Eqnm:;“:"ag)mumpmns&?mml use shown in this table are included in total energy  + 1980~ Bureau of the cen;lgmw%pg.wey of I:;:::lac;u?;‘s Hydrocarbon, Coal, and Coko Matorils

54 - 3 (see Table 1.3). « See Note 2, "Nonfuel Use of Fossil Fuels,” at end of sex o Because  Consumed. e 1981 forward—U.S. Department of Commerce. Coal: « 1960 forward-— ElA esnman.us
|—— | Total 5.563.2 183.1 5,380.1 - 5380.1 of changes in methodology, data series may be revised annually. « Estimates of nonfuel use in this table based on the methodology underlying the nonfuel emissions in EIA’s Emissi f

55 Note: Totals may not sum duc to independent rounding. Covctired wansportason e« Totls may netcaual surt of componcrts i & Idcpondent oundng. 106 consumpton on Tabie 13 o 0 1C1el Eneray Gonsumptions Beried by cividng toal by

56 Table A-252: 2009 Non-Energy Carbon Stored in Products; Table A-253: Sequestered CO2 and Oxidation factors Web Pages: « See http/www.eia for all data beginning in 1980.

57 U.S. Energy Information Administration (2011) Annual Energy Review 2010, Table 1.15. Source of data in “Natural Gas” table at page 1.

58 U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft), Note: EIA revised natural gas non-energy uses in Oct2011 for some years, e.g., 1981-1987, which are used in “Natural Gas.”

59 Annex 4: IPCC Reference Approach for Estimating CO2 Emissions from Fossil Fuel Combustion,

60 Table A-256: 2010 Non-Energy Carbon Stored in Products. See the EIA (2012) AER for 2011 at right for updated table 1.15: Non-Combustion Use of Fossil Fuels, 1980-2011.
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AT| AU | AV | AW | AX | AY | AZ | BA | BB | BC | BD | BE | BF | BG | BH | BI | BJ | BK BL |BM
1
2| Table 1.15 Non-Combustioh Use of Fossil Fuels, Selected Years, 1980-2011
3 Petroleum Products
4 A Feloiam chemical Petroleum Special Natural ngeg:«;;y
| Year | Road Oil Gases ' Lubricants | Feedstocks 2 Coke Naphthas Other3 Total Gas Coal Total Consumption
| Physical Units 3
7 188 182 578 i B a 78 5% ¥ = =
8 B e S b 7 i -4 £ ¥
9 1% 17 e 5 k =2 ‘:
— | 1994 176 R483 224 [ 5 R1,013 673 k
10 1995 178 R479 215 R 905 65
—] 19% b1l 502 217 7 71,019 =718
11 1997 184 501 250 R 71,056 R740
—] 1998 190 Rag5 252 R1073 762
1999 200 R566 28 R11165 736
12 2000 192 7545 243 1114 710
—=| 2001 189 Ra92 214 R1034 683
13 2002 187 7526 229 R1.078 657
—=| 2003 184 #3511 247 71,064 5%
14 2004 1% 7536 287 R1151 528
= | 2005 s R498 265 1 34 R0 463
15 5007 18 2 ] A% 2
| 2008 152 Rags 210 7 Aog9 398
16 2009 132 7532 185 L 72 398
— 2010 132 P581 196 R10 3 F1,015 398 -
17 2011° 130 575 187 1 9% 3% = =
18 Quadiilion Btu
10 B E & ! w8 % w8 | g | wm | ®
—0 | 1990 1 Ry 1 12 i E; R4 44 LY 02 85 %60
<% | 1991 14 3] 1 1 R45 02 7513 6.1
1992 1 R 12 17 473 l 04 75 63
21 1993 1 ! 12 11 R4 LY 03 537 61
——] 1994 1 R 12 R13 4 K K5} 567 64
22 1995 1 71 12 R12 R 2 03 ) 761
<< | 1996 1 B 12 R12 Reg1 B 3 568 760
23 17 1 R 1 "o9 = 7 03 B £
24 B B 2 f 3 = & | B3| @
| 24| 2001 1 By 1] 17 B5 270 02 85 60
25 2002 12 71 12 15 75, 02 ) 760
2 2 13 o : 2 22 ® | 8 |z i
26 2005 1 Ry 12 a9 p P57 AL 02 5. 58
——] 2006 1 71 1 21 4 75 2 02 75 58
27 2007 1 Bl 1 20 24 B 2. 02 i) P56
<] 2008 14 71 1 23 4 Ry 2 02 5 752
2009 Bl 1 18 24 Ra . 01 4 52
28 2010 2 14 F06 2 Y Y 0 A5 "5
2_9 20117 1 1 06 26 4 02 4 51
30 U.S. Energy Information Administration (2012) Annual Energy Review 2011, Table 1.15.
31 Table 3-20: Adjusted Consumption of Fossil Fuels for Non-Energy Uses (TBtu) Table 3-21: 2010 Adjusted Non-Energy Use Fossil Fuel Consumption, Storage, and Emissions
32
33 Year 1990 2000 2005 2006 2007 2008 2000 2010 ' Carbon ) .
] Industry 41384 51022 51240 49454 438260 44830 41188 42177 . “l__:’l"s“_"t . Cc"r':i“’_“‘ . Pg“’;)“"“ st Cs:‘ b°: EC?‘ bon E(’_‘ bon
— Industrial Coking Coal + 53.6 80.5 629 23 29.1 64 649 Non-Energy Use oetlicient aroon  Storage  Stored  Lmissions mssions
| 35 | Industrial Other gcm 82 124 119 119 119 119 119 119 Sector/Fuel Type (IBtw (TgC/QBty) (TgC€) Factor (TgO) (IgCQ) (TgC0,Eq)
36 Nat Gas to Chemical ) B N N ) E b ) Industry 4.217.7 - 78.5 - 49.6 289 106.1
tural : . 5
37 Plants 2632 4186 3894 2280 2224 2270 2195 2219 E:z::: g‘t’hk:gcf;’l“l f‘l"g fggi ;; g‘;g g‘; ;i 32
? Asphalt & Road Oil 1.170.2 12757 13232 12612 11970 10120 873.1 8778 K - : : - : :
— LPG 1.118.7 1.606.9 14439 14898 14794 14169 14672 15458 Natural Gas to Chemical
|39 | Lubricants 1863 189.9 1602 1561 1612 1496 1345 1495 PL‘*;]‘; ol 219 1447 32 059 19 13 48
40 Pentanes Plus 775 2293 1463 1054 1324 1147 932 1036 f;lé t&Road O 2722 2%2 ;2-0 (‘)-‘5’8 12‘7’ lg-; 32;
o Naphtha (<401 ° F) 32538 5937 679.6 6175 5414 4667 4497 4713 N 1A1:9' 3 ; oo 33 pd 1 o > o
Other Oil (=401 °F) 661.2 5338 499.5 5727 667.7 598.5 3917 403.7 ) > . . b N y
42 - Pentanes Plus 103.6 19.10 2.0 0.59 12 08 29
4—3 Still Gas 213 12.6 67.7 572 442 473 1339 1472 Naphtha (<401° F) 4713 18.55 87 0.59 52 35 13.0
— Pet(o.lcum Coke 272 75 1052 1342 1178 1474 112.1 30 Other Oil (>401° F) 403.7 2017 8.1 0.59 48 33 12.1
44 Special Naphtha 1007 944 609 689 753 81 41 255 still Gas 1472 17.51 26 059 s 10 33
45 Distillate Fuel Oil 70 117 117 175 175 175 175 175 Petroleum Coke 30 27385 o1 030 ¥ o1 02
76 Waxes 333 331 314 26.1 219 19.1 122 154 Special Naphtha 255 19.74 05 0.59 03 02 07
— Miscellaneous Products 137.8 1192 1128 136.0 1335 142.0 1518 158.8 Distillate Fuel Oil 175 20.17 04 0.50 0.2 0.2 0.6
|47 | Transportation 176.0 179.4 1513 147.4 1522 141.3 127.1 141.2 Waxes 154 19.80 03 0.58 02 0.1 0.5
|_48 | Lubricants 176.0 1794 1513 1474 1522 1413 127.1 1412 Miscellaneous Products 158.8 2031 32 + + 32 118
49 U.S. Territories 86.7 152.2 121.9 1334 108.4 126.7 56.3 56.3 Transportation 1412 - 29 o 0.3 2.6 95
50 Lubricants 0.7 31 46 6.2 59 27 1.0 1.0 Lubricants 1412 20.20 29 0.09 03 26 95
— | Other Petroleum (Misc. U.S. Territories 56.3 - 11 - 0.1 1.0 3.7
51 | Prod.) 86.0 149.1 1173 1272 102.5 124.1 552 552 Lubricants 10 20.20 + 0.09 + + 01
|52 | Total 4,401.1 5,523.7 53972 52262 5,086.6 4,751.0 43021 44152 Other Petroleum (Misc.
|53 | + Does not exceed 0.05 TBtu Prod.) 552 20.00 11 0.10 0.1 1.0 3.6
54 | Note: To avoid double-counting, coal coke, petroleum coke, natural gas consumption, and other oils are adjusted for industrial Total 4.415.2 82.5 49.9 32.6 119.4
55 process ion reported in the Industrial Processes sector. Natural gas, LPG. Pentanes Plus, Naphthas, Special Naphtha, and + Does not exceed 0.05 Tg
56 1 Other Oils are adjusted to account for exports of chemical intermediates derived from these fuels. For residual oil (not shown in - Not applicable.
—— the table), all non-energy use is assumed to be consumed in C black production. which is also reported in the Industrial Processes *To avoid double counting, net exports have been deducted.
57 chapter. Note: Totals may not sum due to independent rounding.
58 U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft), U.S. EPA (2012) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2010, (Draft),
59 3.2. Carbon Emitted from Non-Energy Uses of Fossil Fuels (IPCC Source 48 Category 1A), 3.2. Carbon Emitted from Non-Energy Uses of Fossil Fuels (IPCC Source 48 Category 1A),
60 Table 3-20: Adjusted Consumption of Fossil Fuels for Non-Energy Uses (TBtu) Table 3-21: 2010 Adjusted Non-Energy Use Fossil Fuel Consumption, Storage, and Emissions
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Non-energy uses

w12

Rick Heede:

EPA uses carbon storage factor of 59 percent for the proportion of natural gas used for non-energy uses (vs 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: 2010 Non-Energy Carbon Stored in Products.

E13

Rick Heede:

Revision, Feb12: CMS applies the 58 percent sequestration rate (EPA, 2011, Annex 4: Table A-252) but uses the extensive data from EIA on non-energy uses of natural gas 1980-2010 (EIA 2011 Annual Energy Review 2010, Table 1.15 for both nitrogenous fertilizer and methanol.
U.S. EPA (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; Table A-253: Sequestered CO2 and Oxidation
factors.

Older cell note (retained for background): EIA(2004) Documentation for Emissions of Greenhouse Gases in the United States 2002, p. 29-30: EIA states that the use of natural gas feedstocks to make nitrogenous fertilizers “is considered a non-sequestering use, because the underlying
chemical is ammonia (NH3), which is manufactured by steam reforming of natural gas and reacting the synthesis gas with atmospheric nitrogen, literally leaving the carbon in the feedstock “up in the air.”” Other pathways, e.g., recovering the carbon for urea production, only delays the
carbon’s release to the atmosphere.

G13
Rick Heede:
See cell note under “nitrogenous fertilizers.”

J13
Rick Heede:
EIA (2011) Annual Energy Review 2010, Table 6.1 Natural Gas Overview, 1949-2010.

T4

Rick Heede:

One reviewer of our methodology report pointed out that the sequestration rate used by EPA (59 percent) is probably too high, and thus the final sequestration rate of 1.71 percent also high, and leads to underestimating final emissions from natural gas production. CMS contacted
Perry Lindstrom (US Energy Information Administration, Office of Energy Analysis) in Sep12. The agency is reviewing natural gas non-energy uses with the US EPA, and while the sequestration rate does appear too high, Mr Lindstrom cannot release any data until the procedure is
reviewed by external experts and final changes are approved -- presumably in time for the EPA’s completion of its US emission inventory in April 2013.

Fertilizer use of natural gas is now considered non-sequestered. the only natural gas use that is sequestered is methanol for the plastics industry. A revised sequestration rate is thus not available.

This project will retain the use of the existing result of 1.711 percent overall sequestration rate, and note that a downward revision is probable in the future when data becomes available.

C19
Rick Heede:
Data from EIA (2011) Annual Energy Review 2010, Table 1.15 Fossil Fuel Consumption for Nonfuel Use, 1980-2010.

P19

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

The 2011 AER (Sep12) revises natural gas for non-combustion uses, mostly slightly downward, for many years 1980-2010. CMS has not adjusted the table or the calculations below.

Note: Perry Lindstrom (former inventory manager at US EPA, now EIA) notes that the EPA is analyzing non-energy uses, and emissions and sequestration rates. He noted in a personal communication 27Sep2012 that natural gas non-energy usage rates are probably high and likely to be
revised downward, and that net sequestration rates are probably high and likely to be revised downward.** The effect will be to lower sequestration quantities and rates. However, the new data will not be released until ~April 2013. CMS therefore cannot modify the non-energy factors
developed and applied in this analysis at this point. Revisions may follow at a later date.

** Natrual gas non-combustion fuel use was revised from 0.64 Q Btu to 0.41 Q Btu.

: Q19
Comment:

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

u19

Rick Heede:

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.”

P50

Rick Heede:

EPA (2011) Annex 4: table A-252 shows 0.366 Q Btu of natural gas for non-energy uses vs EIA’s 0.62 Q Btu. Using the EIA data set and the EPA sequestration rate of 58 percent means a higher quantity of stored carbon (19.07 MtCO2 vs EPA’s 11.26 MtCO2 in 2009), as well as a
higher overall carbon sequestration rate (1.57 percent of all natural gas supplied in the U.S. in 2009, or 1.682 percent if averaged for 1980-2010).

P51

Rick Heede:
EPA cites EIA data for 2010 of 221.9 TBtu that differs from final results in EIA’s Table 1.15 listed here. EIA and EPA tables are reproduced at right.
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