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National Air Emission Monitoring Study
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Related Gases from Animal Agriculture

Air Quality
A Volatile Organic

Compounds (VOCs)

A Ammonia (NH,)
A Ozone (Q)

VOC + NQ, + hv

O, + PM (dust)

O;

sSmog

Climate Change

A Carbon Dioxide (CO2) ~
A Methane (CH4) ~ 21
A Nitrous Oxide (N20) ~31C

A CO2i Carbon Neutral
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Top 25 Sources of Air Emissions
SAN JOAQUIN VALLEY UNIFIED APCD
ROG Annual Average Emissions
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Source Category 2004 2004 2005 2005
ROG (tpd) | ¥ of Total | ROG (tpd) | ¥ of Total

et

LIVESTOCK WASTE (DAIRY CATTLE) 38.25 9.70% 39.38 10.20%
LIGHT AND MEDIUM DUTY TRUCKS .41 9.50% 35:.39 9.,20%
LIGHT DUTY PASSENGER CARS .64 B.50% 30.71 8.00%
OIL AND GAS PRODUCTION (EVAPORATIVE LOSSES) .60 7.50% 29.75 7.70%
PESTICIDES 25.78 6.50% 25.45 6.60%
CONSUMER PRODUCTS .89 5.30% 24.16 6.30%
PRESCRIBED BURNING 17.70 4.50% 17.64 4.60%
AIRCRAFT .31 3.10% 12.46 3.20%
OFF-ROAD EQUIPMENT (LAWN/GARDEN, CONSTRUCTION, ETC) .00 3.30% 11.84 3.10%
COATINGS (PAINTS AND THINNERS - NON ARCHITECTURAL) .60 2.90% 3175 3.00%
ADHESIVES AND SEALANTS .22 2.90% 11.35 2.50%
FOOD AND AGRICULTURE (CROP PROCESSING AND WINERIES) .09 2.60% 10.24 2.70%
ARCHITECTURAL COATINGS (PAINTS AND THINNERS) .99 2.50% 10.09 2.60%
RECREATICNAL BOATS .10 2.60% 9525 2.40%
PETROLEUM MARKETING (GASOLINE EVAPORATIVE LOSSES) .87 2.30% 9.07 2.40%
HEAVY DUTY GAS TRUCKS .34 2.40% B.67 2.20%
AG BURNING .47 2.20% B.44 2.20%
LIVESTOCK WASTE (BROILERS) .38 2.10% B.38 2.20%
FARM EQUIPMENT (TRACTORS) .26 2.10% 7.82 2.00%
LIVESTOCK WASTE (RANGE CATTLE) .26 1.80% 7.26 1.50%
RESIDENTIAL FUEL COMBUSTION .47 1.60% 6.49 1.70%
HEAVY DUTY DIESEL TRUCKS .05 1.30% 5.00 1.30%
LIVESTOCK WASTE (FEEDLOT CATTLE) .98 1.30% 4.98 1.30%
OFF~ROAD RECREATIONAL VEHICLES .63 1.20% 4,58 1.20%
LANDFILLS (LANDFILL GAS EMISSIONS) .04 0.80% 3.10 0.80%
All Other Sources .18 8.40% 32022 8.20%
Total 393.52 100.00% 385.48 100.00%
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Data Source: California Almanac of Emissions and Air Quality (2004 edition)
published by the California Air Resources Board.
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Cows rival cars as smog producers

The Valley's 2.6 million cows emit tons of gases that turn into
pollution, but it's difficult to quantify just how much.

The barnyard is passing the freeway in a race few people even know about —
making smog gases.

Everyone knew cars made these gases, but cows? Indeed, plumes of gases waft
from San Joaquin Valley dairies where prodigious amounts of livestock waste
are stockpiled. By 2005, cows will lead cars in venting this so-called "reactive

organic gas," a main ingredient of smog.




TABLE 9—Comparison of 24-hour methane production of goats and sheep on feed

Goats Sheep
Animal Weight Methane Animal Weight Methane
kg. gm. kg. gm.
1 53.8 16.0 1 8.1 23.3
2 37.2 10.6 2 47 .2 19.7
3 48 .6 17.5 3 44 .0 16.9
4 39.9 15.4
5 40.0 10.8
6 42 .2 10.4
74 58.7 8.9
Avg. 46.5 14.7 Avg. 47 .2 15.1

Comparison of the methane production of the elephant and the horse,
on the one hand, and the ruminants (cows, sheep, and goats), on the other
hand, expressed both as the total 24-hour amount and as that per 100 kg. of

live weight per 24 hours is as follows:
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California Air Resources Board

Lineage of Dairy Methane/TOG Emission Factor Studies
Used for SJV Emission Factor

Study Year Type Emission Factor (Ib/hd/yr)
(see below for full references) TOG Methane ROG
SJVUAPCD 1997 Literature review 160 12.8 4 Assumes 8% TOG is reactive.
Radian Corp. 1988 Literature review 160
Halberg, E.D. 1984 Literature review 160
Taback, H. 1978 Literature review 160
Keller, R.M. and Cowherd, C. 1977 Literature review : ROG estimate based on
Ehhalt, D.H. 1974 Literature review assumption that methane is 70%
Hutchinson, G.E. 1948 Literature review of TOG, and ROG is 8% of TOG
Ritzman, E.G., F.G. Benedict 1938 Measurement pRoR i),

Note: In 1978, the methane magically, and incorrectly, began being reported as TOG.

Livestock TOG Speciation Emission Factor Calculation
Weight Current ROG EF is 160 *0.08 = 12.8

Compound Percent Reactive

Methane 70 No If methane value from 1938 is scaled up to TOG, the

Ethane 20 No TOG is 228.6 (assuming that 70% of TOG is

Acetone 2 No methane, 228.6 * 0.7=160).

Ethyl alcohol 2 Yes

Isopropy! alcohol 2 Yes Therfore, in this case the ROG EF would be:

Propyl acetate 2 Yes 228.6 * 0.08 = 18.3 Ibs ROG/head/year
1
1

Ethyl amine Yes or (228.6 * (8/70)) = 18.3
Trimethyl amine Yes

Source: U.S. EPA (1980) Volatile Organic Compound (VOC) Species Data
Manual, Second Edition, EPA-450/4-80-015, July 1980.
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