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Annex 3A. Enteric Fermentation (IPCC 3A1)

Values last updated on Monday, November 19, 2007Variables Used in the Emissions Estimation Equations

IPCC category =3A1ai — Livestock - Enteric Fermentation - Cattle - Dairy Cows

Activity = Livestock population - Dairy cows
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Dairy cows 1990 1,115,000 head Model, see text
Livestock population - Dairy cows 1991 1,150,000 head Model, see text
Livestock population - Dairy cows 1992 1,160,000 head Model, see text
Livestock population - Dairy cows 1993 1,200,000 head Model, see text
Livestock population - Dairy cows 1994 1,230,000 head Model, see text
Livestock population - Dairy cows 1995 1,270,000 head Model, see text
Livestock population - Dairy cows 1996 1,320,000 head Model, see text
Livestock population - Dairy cows 1997 1,380,000 head Model, see text
Livestock population - Dairy cows 1998 1,400,000 head Model, see text
Livestock population - Dairy cows 1999 1,440,000 head Model, see text
Livestock population - Dairy cows 2000 1,490,000 head Model, see text
Livestock population - Dairy cows 2001 1,560,000 head Model, see text
Livestock population - Dairy cows 2002 1,620,000 head Model, see text
Livestock population - Dairy cows 2003 1,670,000 head Model, see text
Livestock population - Dairy cows 2004 1,700,000 head Model, see text

Activity = Livestock population - Dairy replacements 12-23 months
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Dairy replacements 12-23 mont 1990 366,898 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1991 354,553 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1992 389,710 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1993 392,194 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1994 427,865 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1995 442,098 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1996 455,840 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1997 461,757 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1998 470,545 head Model, see text
Livestock population - Dairy replacements 12-23 mont 1999 503,593 head Model, see text
Livestock population - Dairy replacements 12-23 mont 2000 506,203 head Model, see text
Livestock population - Dairy replacements 12-23 mont 2001 526,062 head Model, see text
Livestock population - Dairy replacements 12-23 mont 2002 540,896 head Model, see text
Livestock population - Dairy replacements 12-23 mont 2003 552,394 head Model, see text
Livestock population - Dairy replacements 12-23 mont 2004 513,790 head Model, see text

Activity = Livestock population - Dairy replacements 7-11 months
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Dairy replacements 7-11 month 1990 152,856 head Model, see text
Livestock population - Dairy replacements 7-11 month 1991 150,336 head Model, see text
Livestock population - Dairy replacements 7-11 month 1992 165,506 head Model, see text
Livestock population - Dairy replacements 7-11 month 1993 164,346 head Model, see text
Livestock population - Dairy replacements 7-11 month 1994 180,640 head Model, see text
Livestock population - Dairy replacements 7-11 month 1995 185,874 head Model, see text
Livestock population - Dairy replacements 7-11 month 1996 191,334 head Model, see text
Livestock population - Dairy replacements 7-11 month 1997 192,355 head Model, see text
Livestock population - Dairy replacements 7-11 month 1998 200,676 head Model, see text
Livestock population - Dairy replacements 7-11 month 1999 210,168 head Model, see text
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Livestock population - Dairy replacements 7-11 month 2000 215,323 head Model, see text
Livestock population - Dairy replacements 7-11 month 2001 221,688 head Model, see text
Livestock population - Dairy replacements 7-11 month 2002 230,020 head Model, see text
Livestock population - Dairy replacements 7-11 month 2003 229,662 head Model, see text
Livestock population - Dairy replacements 7-11 month 2004 219,716 head Model, see text

IPCC category =3A1aii — Livestock - Enteric Fermentation - Cattle - Other Cattle

Activity = Livestock population - Beef cows
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Beef cows 1990 955,000 head Model, see text
Livestock population - Beef cows 1991 900,000 head Model, see text
Livestock population - Beef cows 1992 880,000 head Model, see text
Livestock population - Beef cows 1993 840,000 head Model, see text
Livestock population - Beef cows 1994 860,000 head Model, see text
Livestock population - Beef cows 1995 850,000 head Model, see text
Livestock population - Beef cows 1996 840,000 head Model, see text
Livestock population - Beef cows 1997 820,000 head Model, see text
Livestock population - Beef cows 1998 820,000 head Model, see text
Livestock population - Beef cows 1999 810,000 head Model, see text
Livestock population - Beef cows 2000 790,000 head Model, see text
Livestock population - Beef cows 2001 780,000 head Model, see text
Livestock population - Beef cows 2002 760,000 head Model, see text
Livestock population - Beef cows 2003 740,000 head Model, see text
Livestock population - Beef cows 2004 720,000 head Model, see text

Activity = Livestock population - Beef replacements 12-23 months
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Beef replacements 12-23 month 1990 87,059 head Model, see text
Livestock population - Beef replacements 12-23 month 1991 87,224 head Model, see text
Livestock population - Beef replacements 12-23 month 1992 81,767 head Model, see text
Livestock population - Beef replacements 12-23 month 1993 77,973 head Model, see text
Livestock population - Beef replacements 12-23 month 1994 87,421 head Model, see text
Livestock population - Beef replacements 12-23 month 1995 87,382 head Model, see text
Livestock population - Beef replacements 12-23 month 1996 85,588 head Model, see text
Livestock population - Beef replacements 12-23 month 1997 84,026 head Model, see text
Livestock population - Beef replacements 12-23 month 1998 81,019 head Model, see text
Livestock population - Beef replacements 12-23 month 1999 81,468 head Model, see text
Livestock population - Beef replacements 12-23 month 2000 81,615 head Model, see text
Livestock population - Beef replacements 12-23 month 2001 78,674 head Model, see text
Livestock population - Beef replacements 12-23 month 2002 75,822 head Model, see text
Livestock population - Beef replacements 12-23 month 2003 73,040 head Model, see text
Livestock population - Beef replacements 12-23 month 2004 70,290 head Model, see text

Activity = Livestock population - Beef replacements 7-11 months
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Beef replacements 7-11 months 1990 37,225 head Model, see text
Livestock population - Beef replacements 7-11 months 1991 37,456 head Model, see text
Livestock population - Beef replacements 7-11 months 1992 36,017 head Model, see text
Livestock population - Beef replacements 7-11 months 1993 33,658 head Model, see text
Livestock population - Beef replacements 7-11 months 1994 37,156 head Model, see text
Livestock population - Beef replacements 7-11 months 1995 35,858 head Model, see text
Livestock population - Beef replacements 7-11 months 1996 35,408 head Model, see text
Livestock population - Beef replacements 7-11 months 1997 34,238 head Model, see text
Livestock population - Beef replacements 7-11 months 1998 33,257 head Model, see text
Livestock population - Beef replacements 7-11 months 1999 34,129 head Model, see text
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Livestock population - Beef replacements 7-11 months 2000 34,591 head Model, see text
Livestock population - Beef replacements 7-11 months 2001 32,963 head Model, see text
Livestock population - Beef replacements 7-11 months 2002 32,044 head Model, see text
Livestock population - Beef replacements 7-11 months 2003 30,320 head Model, see text
Livestock population - Beef replacements 7-11 months 2004 30,038 head Model, see text

Activity = Livestock population - Bulls
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Bulls 1990 70,643 head USDA, 2007a
Livestock population - Bulls 1991 70,072 head USDA, 2007a
Livestock population - Bulls 1992 70,000 head USDA, 2007a
Livestock population - Bulls 1993 70,000 head USDA, 2007a
Livestock population - Bulls 1994 74,805 head USDA, 2007a
Livestock population - Bulls 1995 75,239 head USDA, 2007a
Livestock population - Bulls 1996 70,236 head USDA, 2007a
Livestock population - Bulls 1997 70,000 head USDA, 2007a
Livestock population - Bulls 1998 65,000 head USDA, 2007a
Livestock population - Bulls 1999 70,000 head USDA, 2007a
Livestock population - Bulls 2000 70,000 head USDA, 2007a
Livestock population - Bulls 2001 70,000 head USDA, 2007a
Livestock population - Bulls 2002 65,000 head USDA, 2007a
Livestock population - Bulls 2003 65,000 head USDA, 2007a
Livestock population - Bulls 2004 65,000 head USDA, 2007a

CH4 emission factor 1990 53,000 g / individual IPCC, 2006d
CH4 emission factor 1991 53,000 g / individual IPCC, 2006d
CH4 emission factor 1992 53,000 g / individual IPCC, 2006d
CH4 emission factor 1993 53,000 g / individual IPCC, 2006d
CH4 emission factor 1994 53,000 g / individual IPCC, 2006d
CH4 emission factor 1995 53,000 g / individual IPCC, 2006d
CH4 emission factor 1996 53,000 g / individual IPCC, 2006d
CH4 emission factor 1997 53,000 g / individual IPCC, 2006d
CH4 emission factor 1998 53,000 g / individual IPCC, 2006d
CH4 emission factor 1999 53,000 g / individual IPCC, 2006d
CH4 emission factor 2000 53,000 g / individual IPCC, 2006d
CH4 emission factor 2001 53,000 g / individual IPCC, 2006d
CH4 emission factor 2002 53,000 g / individual IPCC, 2006d
CH4 emission factor 2003 53,000 g / individual IPCC, 2006d
CH4 emission factor 2004 53,000 g / individual IPCC, 2006d

Activity = Livestock population - Heifer feedlot
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Heifer feedlot 1990 154,863 head Model, see text
Livestock population - Heifer feedlot 1991 124,562 head Model, see text
Livestock population - Heifer feedlot 1992 114,642 head Model, see text
Livestock population - Heifer feedlot 1993 116,224 head Model, see text
Livestock population - Heifer feedlot 1994 110,016 head Model, see text
Livestock population - Heifer feedlot 1995 126,684 head Model, see text
Livestock population - Heifer feedlot 1996 111,606 head Model, see text
Livestock population - Heifer feedlot 1997 118,831 head Model, see text
Livestock population - Heifer feedlot 1998 120,876 head Model, see text
Livestock population - Heifer feedlot 1999 140,622 head Model, see text
Livestock population - Heifer feedlot 2000 141,216 head Model, see text
Livestock population - Heifer feedlot 2001 143,979 head Model, see text
Livestock population - Heifer feedlot 2002 155,619 head Model, see text
Livestock population - Heifer feedlot 2003 172,978 head Model, see text
Livestock population - Heifer feedlot 2004 162,475 head Model, see text
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Activity = Livestock population - Heifer stockers

- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Heifer stockers 1990 114,109 head Model, see text
Livestock population - Heifer stockers 1991 104,570 head Model, see text
Livestock population - Heifer stockers 1992 113,704 head Model, see text
Livestock population - Heifer stockers 1993 109,814 head Model, see text
Livestock population - Heifer stockers 1994 88,739 head Model, see text
Livestock population - Heifer stockers 1995 93,259 head Model, see text
Livestock population - Heifer stockers 1996 89,407 head Model, see text
Livestock population - Heifer stockers 1997 82,437 head Model, see text
Livestock population - Heifer stockers 1998 79,648 head Model, see text
Livestock population - Heifer stockers 1999 88,184 head Model, see text
Livestock population - Heifer stockers 2000 73,260 head Model, see text
Livestock population - Heifer stockers 2001 69,111 head Model, see text
Livestock population - Heifer stockers 2002 69,166 head Model, see text
Livestock population - Heifer stockers 2003 71,667 head Model, see text
Livestock population - Heifer stockers 2004 65,202 head Model, see text

Activity = Livestock population - Steer feedlot
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Steer feedlot 1990 290,115 head Model, see text
Livestock population - Steer feedlot 1991 231,915 head Model, see text
Livestock population - Steer feedlot 1992 217,402 head Model, see text
Livestock population - Steer feedlot 1993 220,190 head Model, see text
Livestock population - Steer feedlot 1994 205,934 head Model, see text
Livestock population - Steer feedlot 1995 232,778 head Model, see text
Livestock population - Steer feedlot 1996 200,180 head Model, see text
Livestock population - Steer feedlot 1997 206,597 head Model, see text
Livestock population - Steer feedlot 1998 216,944 head Model, see text
Livestock population - Steer feedlot 1999 245,159 head Model, see text
Livestock population - Steer feedlot 2000 246,006 head Model, see text
Livestock population - Steer feedlot 2001 247,084 head Model, see text
Livestock population - Steer feedlot 2002 275,988 head Model, see text
Livestock population - Steer feedlot 2003 310,386 head Model, see text
Livestock population - Steer feedlot 2004 290,130 head Model, see text

Activity = Livestock population - Steer stockers
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Steer stockers 1990 381,013 head Model, see text
Livestock population - Steer stockers 1991 286,486 head Model, see text
Livestock population - Steer stockers 1992 325,044 head Model, see text
Livestock population - Steer stockers 1993 347,376 head Model, see text
Livestock population - Steer stockers 1994 312,036 head Model, see text
Livestock population - Steer stockers 1995 338,815 head Model, see text
Livestock population - Steer stockers 1996 310,035 head Model, see text
Livestock population - Steer stockers 1997 302,085 head Model, see text
Livestock population - Steer stockers 1998 286,578 head Model, see text
Livestock population - Steer stockers 1999 288,012 head Model, see text
Livestock population - Steer stockers 2000 259,976 head Model, see text
Livestock population - Steer stockers 2001 241,949 head Model, see text
Livestock population - Steer stockers 2002 239,964 head Model, see text
Livestock population - Steer stockers 2003 239,068 head Model, see text
Livestock population - Steer stockers 2004 229,096 head Model, see text
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IPCC category =3A1c — Livestock - Enteric Fermentation - Sheep

Activity = Livestock population - Sheep
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Sheep 1990 1,000,000 head USDA, 2007a
Livestock population - Sheep 1991 1,015,000 head USDA, 2007a
Livestock population - Sheep 1992 995,000 head USDA, 2007a
Livestock population - Sheep 1993 895,000 head USDA, 2007a
Livestock population - Sheep 1994 1,080,000 head USDA, 2007a
Livestock population - Sheep 1995 1,020,000 head USDA, 2007a
Livestock population - Sheep 1996 920,000 head USDA, 2007a
Livestock population - Sheep 1997 880,000 head USDA, 2007a
Livestock population - Sheep 1998 800,000 head USDA, 2007a
Livestock population - Sheep 1999 830,000 head USDA, 2007a
Livestock population - Sheep 2000 810,000 head USDA, 2007a
Livestock population - Sheep 2001 805,000 head USDA, 2007a
Livestock population - Sheep 2002 755,000 head USDA, 2007a
Livestock population - Sheep 2003 730,000 head USDA, 2007a
Livestock population - Sheep 2004 680,000 head USDA, 2007a

CH4 emission factor 1990 8,000 g / individual IPCC, 2006d
CH4 emission factor 1991 8,000 g / individual IPCC, 2006d
CH4 emission factor 1992 8,000 g / individual IPCC, 2006d
CH4 emission factor 1993 8,000 g / individual IPCC, 2006d
CH4 emission factor 1994 8,000 g / individual IPCC, 2006d
CH4 emission factor 1995 8,000 g / individual IPCC, 2006d
CH4 emission factor 1996 8,000 g / individual IPCC, 2006d
CH4 emission factor 1997 8,000 g / individual IPCC, 2006d
CH4 emission factor 1998 8,000 g / individual IPCC, 2006d
CH4 emission factor 1999 8,000 g / individual IPCC, 2006d
CH4 emission factor 2000 8,000 g / individual IPCC, 2006d
CH4 emission factor 2001 8,000 g / individual IPCC, 2006d
CH4 emission factor 2002 8,000 g / individual IPCC, 2006d
CH4 emission factor 2003 8,000 g / individual IPCC, 2006d
CH4 emission factor 2004 8,000 g / individual IPCC, 2006d

IPCC category =3A1d — Livestock - Enteric Fermentation - Goats

Activity = Livestock population - Goats
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Goats 1990 33,683 head USDA, 2007a
Livestock population - Goats 1991 33,683 head USDA, 2007a
Livestock population - Goats 1992 33,683 head USDA, 2007a
Livestock population - Goats 1993 37,310 head USDA, 2007a
Livestock population - Goats 1994 40,937 head USDA, 2007a
Livestock population - Goats 1995 44,563 head USDA, 2007a
Livestock population - Goats 1996 48,190 head USDA, 2007a
Livestock population - Goats 1997 51,817 head USDA, 2007a
Livestock population - Goats 1998 62,078 head USDA, 2007a
Livestock population - Goats 1999 72,339 head USDA, 2007a
Livestock population - Goats 2000 82,600 head USDA, 2007a
Livestock population - Goats 2001 92,861 head USDA, 2007a
Livestock population - Goats 2002 103,122 head USDA, 2007a
Livestock population - Goats 2003 103,122 head USDA, 2007a
Livestock population - Goats 2004 103,122 head USDA, 2007a

CH4 emission factor 1990 5,000 g / individual IPCC, 2006d
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CH4 emission factor 1991 5,000 g / individual IPCC, 2006d
CH4 emission factor 1992 5,000 g / individual IPCC, 2006d
CH4 emission factor 1993 5,000 g / individual IPCC, 2006d
CH4 emission factor 1994 5,000 g / individual IPCC, 2006d
CH4 emission factor 1995 5,000 g / individual IPCC, 2006d
CH4 emission factor 1996 5,000 g / individual IPCC, 2006d
CH4 emission factor 1997 5,000 g / individual IPCC, 2006d
CH4 emission factor 1998 5,000 g / individual IPCC, 2006d
CH4 emission factor 1999 5,000 g / individual IPCC, 2006d
CH4 emission factor 2000 5,000 g / individual IPCC, 2006d
CH4 emission factor 2001 5,000 g / individual IPCC, 2006d
CH4 emission factor 2002 5,000 g / individual IPCC, 2006d
CH4 emission factor 2003 5,000 g / individual IPCC, 2006d
CH4 emission factor 2004 5,000 g / individual IPCC, 2006d

IPCC category =3A1f — Livestock - Enteric Fermentation - Horses

Activity = Livestock population - Horses
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Horses 1990 634,607 head FAO, 2006
Livestock population - Horses 1991 638,303 head FAO, 2006
Livestock population - Horses 1992 640,768 head FAO, 2006
Livestock population - Horses 1993 642,000 head FAO, 2006
Livestock population - Horses 1994 639,536 head FAO, 2006
Livestock population - Horses 1995 642,000 head FAO, 2006
Livestock population - Horses 1996 644,464 head FAO, 2006
Livestock population - Horses 1997 644,464 head FAO, 2006
Livestock population - Horses 1998 646,929 head FAO, 2006
Livestock population - Horses 1999 655,185 head FAO, 2006
Livestock population - Horses 2000 655,000 head FAO, 2006
Livestock population - Horses 2001 655,000 head FAO, 2006
Livestock population - Horses 2002 655,000 head FAO, 2006
Livestock population - Horses 2003 655,000 head FAO, 2006
Livestock population - Horses 2004 655,000 head FAO, 2006

CH4 emission factor 1990 18,000 g / individual IPCC, 2006d
CH4 emission factor 1991 18,000 g / individual IPCC, 2006d
CH4 emission factor 1992 18,000 g / individual IPCC, 2006d
CH4 emission factor 1993 18,000 g / individual IPCC, 2006d
CH4 emission factor 1994 18,000 g / individual IPCC, 2006d
CH4 emission factor 1995 18,000 g / individual IPCC, 2006d
CH4 emission factor 1996 18,000 g / individual IPCC, 2006d
CH4 emission factor 1997 18,000 g / individual IPCC, 2006d
CH4 emission factor 1998 18,000 g / individual IPCC, 2006d
CH4 emission factor 1999 18,000 g / individual IPCC, 2006d
CH4 emission factor 2000 18,000 g / individual IPCC, 2006d
CH4 emission factor 2001 18,000 g / individual IPCC, 2006d
CH4 emission factor 2002 18,000 g / individual IPCC, 2006d
CH4 emission factor 2003 18,000 g / individual IPCC, 2006d
CH4 emission factor 2004 18,000 g / individual IPCC, 2006d

IPCC category =3A1h — Livestock - Enteric Fermentation - Swine

Activity = Livestock population - Swine
- Variable Name - - Year - - Value and Units - - Reference -

Livestock population - Swine 1990 195,000 head USDA, 2007a
Livestock population - Swine 1991 215,000 head USDA, 2007a
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Livestock population - Swine 1992 265,000 head USDA, 2007a
Livestock population - Swine 1993 260,000 head USDA, 2007a
Livestock population - Swine 1994 255,000 head USDA, 2007a
Livestock population - Swine 1995 240,000 head USDA, 2007a
Livestock population - Swine 1996 210,000 head USDA, 2007a
Livestock population - Swine 1997 210,000 head USDA, 2007a
Livestock population - Swine 1998 210,000 head USDA, 2007a
Livestock population - Swine 1999 190,000 head USDA, 2007a
Livestock population - Swine 2000 150,000 head USDA, 2007a
Livestock population - Swine 2001 110,000 head USDA, 2007a
Livestock population - Swine 2002 150,000 head USDA, 2007a
Livestock population - Swine 2003 135,000 head USDA, 2007a
Livestock population - Swine 2004 140,000 head USDA, 2007a

CH4 emission factor 1990 1,500 g / individual IPCC, 2006d
CH4 emission factor 1991 1,500 g / individual IPCC, 2006d
CH4 emission factor 1992 1,500 g / individual IPCC, 2006d
CH4 emission factor 1993 1,500 g / individual IPCC, 2006d
CH4 emission factor 1994 1,500 g / individual IPCC, 2006d
CH4 emission factor 1995 1,500 g / individual IPCC, 2006d
CH4 emission factor 1996 1,500 g / individual IPCC, 2006d
CH4 emission factor 1997 1,500 g / individual IPCC, 2006d
CH4 emission factor 1998 1,500 g / individual IPCC, 2006d
CH4 emission factor 1999 1,500 g / individual IPCC, 2006d
CH4 emission factor 2000 1,500 g / individual IPCC, 2006d
CH4 emission factor 2001 1,500 g / individual IPCC, 2006d
CH4 emission factor 2002 1,500 g / individual IPCC, 2006d
CH4 emission factor 2003 1,500 g / individual IPCC, 2006d
CH4 emission factor 2004 1,500 g / individual IPCC, 2006d
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