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INTROOUCTION ‘
This catagory i3 used to pravide an estimate of fugitive

nydrocarbon emissions from the natural decomposition of farm
animal manures. This is a new source assessment catagory for

which there are no EPA emission factors, or ARE Guidelines,
Biological decomposition of animal wastes has been extensively

affects on confined animals.11'13 jThtse.studiés pf?ﬁirfij
investigated the extraction of methane gas for fdel, or the toxiec
effects of the many gaseous compounds emitted from manure beds.

Very little information has Dbeen publishad whieh 1iaks the evolu-

+ion of Total Organic Compounds (Toc) from animal wastes to the
Afr Quality Assessment of 2 region. The estimatiaiemissfuns sum- -
marized in Table III indicate a potential Wwhich may warrant a

much more detailed analysis than this {nitial evaluation.

METHOD _
The basic animal pnpulatinn,nuﬁhers were taken fprom thé ?n;ua1
reports of the Agriculturai Commissions of the four Cﬁﬁﬂt1¢5-1-4
Agricyltural reports are generated for weonomic measurement and
pase most of their counts on head sold gor head produced. These
had to be modified by contacts with County Veteninarfans, Farm
Advisors, and Brand Inspeétqrs tp establish statiistical gopyla~

tfens, and separate animals into SoCAB or SEDAB area:.sdlo
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The headcounts in Table II are the results of th

and are an estimated average papulatiun.

EHIS& QR FACTORS
The EPA and ARB have not published any emission

tn-the giolagical De:amposition of Animal Manure

ather paotential sgurces were snvestigated and fo

Mty esmr LN

P.3

455 inquiries

Factors related
5.14'15 several

und to either

cantain no quantitative data, or the dats resultied from the yse

of chemical prﬂ:essés.ll'ls One of the reference

of over 100 books, reports or papers on thc subl

u;stes.l

ect af animal

s had ahstracts

The only Matarial found to link animal wastes %0 non-

pufﬂt emissions was 2 report by KVB. 15’ The foll

facturs ware taken from that report.

CTABLE I

EMISSION FACTORS FOR TOC FROM ANIMAL §ASTES

LBS TDC/10°

MEAD~-DAY
Cattle ‘ 440.5
Herses | ' 229.3
Pigs | 160.0
Sheep 33.2
Chickens 7.0

gwing emissTON //

LMD
R

TONS TDCI103
_HEAD-YEAR

None of the emission factors abave has besn ver{fied by SCAGMD

rests or analysis. The refersnce source auoted

in the KVB Re-

port could not be located by the SCAQMD Tachniqal Library staff.

-2.
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\SSUMPTIONS

1. A1l of the organic emissions are cnnsfderud non-reactive.

2. The statistical populations of farm animalsg arg

acgurate and are in the prnpar atr basins
3, The emission factars listed {n Table I are a0p
use with tge statistical populations of Tadle
4. Manures have been Qlluhnd tﬁ redach their full

of decomposition.

5. All manure depositad was considered w1thuut aphy allowance

for rapid removal and commercial processing.

TEMPORAL

The emissions ﬁere cqans idered to be uniform an an

weekly basis. Actual emissions would probdably increase during

diylight hours especially on sunny days following

SAMPLE CALCULATION ~ <

The estimated @missions tabwﬂated 1n Tab]a 111 ware calculated

by the following mathematical relatwonsth .
EMISSIONS = (Process Rate) X (Em1sstun Factﬂ#)
WHERE: Process Rate s 1000 head

e reasanagbly

ropriate fgr

annual and

Vbe L

P.4

ﬁitura1 state

= tons TQC/YEAR
(Table 11)

Emissign Factar = tons TDC/lOUU maad!yr{Table 1)

EXAMPLE: Total organic compound emissions from dajry cattle

manyre in the South Coast Afr gagih partion of River-

side County.
PROCESS RATE = 103,000 head
EMISSION FACTOR = 8¢.4 tons/1000 head-year

-3e
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EHISSIUHS = (103,000 head) =2 (80.4 tnns!laﬂﬂ head-year)

= BZBl.2 tuns TOC/year

The above procedure was used t3 calculate the emissions for all
animal species by Districts and the resytts aﬁt
Table I111.

tabu]atld in

TABLE 11

STATISTICAL FARM ANIMAL POPULATION *711°
| 1983 . N .
Las Angeles Co. . Orange Co. Riveyside Co.  Sam Bermardino Ca.
SoCA8  SEDAB SaCAB SoCAB SEUAB . SoCAB |
Beef Cattle 5,500 7,000 2,500 33,009 1,500 38,000
Dairy Cattle 16,000 4,000 0 103,000 - 170,000
. HOrses | 84,000 16,000 2,000 55.0DP 10,000 12,000
prgsr T 6,500 3,500 [ - R -
Sheep & Goats 6,000 67,000 - 25,000 - 22,500 -
Chickens & Fowl 1,655,000 68,000 . 207000 "2.748,000 - 1,600,000
}
.
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ASSESSMENT

This report used standard practice methods and priocedures through~-
out and concluded with what should be reasonably accurate results.
The anly degree of uncertainty is in the Unverifilable Emission

Factars.

~ For purposes of comparison, one referénce reported the output of
a manure gasification plant. as 1,000,000 r¢3/day|of methane
from 340 tons/day of manure produced hy 53,000 c*ttle.ll This

converts to 163 tans /year/1000 head, or about tw*:e the emission

factor used in this repart. The arder gf magnit#de diffarance
. | .
petween the manuyfactured gas and that from.naturgl decomposition

indicates that the factors used may be rea:pnébTF-Valuﬂﬁ- o gx

-G~
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TABLE 111

ENiSSIONE OF TGTAL DRGANLE SATES FROM FARM mm}.s WAETEE

A0UTH COAST ALR QUALITY RARAGENENY praTRICT) 1907

AWINAL /EPECIES ' TOMS/YEAR

: . San

. \aaAbapies  Goapes asynenin E%ﬂﬁ 2XIRICT TRIALE

aCAR DA oA 4 1 | LEDAR . 5 rad SEAS SLAGND
Bawt CaCTE anr R Y L oW sz I 4,59
bairy Cattie w2 T e sk e b Kam a8 W -
Xories 3,383 3,323 sri 2,174 =4 2.2 8,567 - 4;15'9 12,00 - .
Pige 13 76 3 - ’ 157 iC PR &1
inqep & Goats %5 1% - Thb s 12k 34 454
chickerm & Faul 1,883 284 W i,002 ST ¢ ra 7,77 w4 . 7,977 -
TATALY: S48 4,23 Va0 18,08 TS I T T
2hkg 1 H N
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