EXTRACTO METODOLOGIA ESTIMACION DE INGENIERO TOMAS MORA CHANDIA
EMISIONES EPA AP-42

INTRODUCCION

El presente documento ha sido preparado para consignar uso de metodologia AP-42 de la Agencia
de Proteccién Ambiental de los Estados Unidos de Norteamerica. Esta metodologia se utilizan para
evaluar el inventario de emisiones, que en promedio, emiten fuentes convencionales. Las
expresiones de cdlculo que se consignan en la AP-42, son resultado del estudio y evaluacién
empirica durante un extenso periodo de tiempo. El uso de estas expresiones de calculo debe ser
cuidadoso debido a que su aplicabilidad redunda en las caracteristicas inherentes de un equipos
emisor. Principalmente la metodologia es utilizada para evaluar sistemas térmicos que utilizan
combustibles, considerados convencionales, y cuyo uso es en combustién.

De manera general este documento cita explicitamente la metodologia AP-42, no se vierten
comentarios personales o concepto alguno. La metodologia se utiliza como una guia, debido a que
el proceso de combustién en general es propio de cada configuracién de una unidad térmica.

METODOLOGIA PARA ESTIMACION DE EMISIONES PARA COMBUSTIBLES DE ORIGEN BIOMASICO
UTILIZADO EN FUENTES DE COMBUSTION EXTERNAS

La metodologia de calculo consiste en obtener un factor de emisién considerando caracteristicas
como el combustible utilizado, el tamafio de la unidad térmica, el nivel de actividad, sistemas de
control de aire y pre y pos tratamiento de los gases de combustion. Cada factor cuenta con un
indice de confianza que evidencia la contundencia de mismo. El factor es tabulado segun ciertas
dimensiones y los datos de entrada para realizar la estimacidn deben ser consistentes con estos. El
calculo de la emision esta dado por la siguiente expresion.

Emision = factor de emision * grado de actividad
E=fx*xG

Las unidades de de G pueden ser temporalmente dependientes o el valor total comprendido en un
periodo de tiempo finito, y como se comento anteriormente deben poseer consistencia
dimensional con el factor de emision.

Segln la emision que se requiere calcular se debe ubicar en las tablas que a continuacién se
presentan los respectivos factores de emision, de a cuerdo principalmente el tamafio de la unidad
térmica.
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Table 1.6-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS, TOC, VOC,
NITROUS OXIDE, AND CARBON DIOXIDE FROM WOOD RESIDUE COMBUSTION?

Average Emission Factor®
Organic Compound (1b/MMBtu) EMISSION FACTOR RATING
Acenaphthene 9.1 E-07° B
Acenaphthylene 5.0 E-061 A
Acetaldehyde 8.3 E-04¢ A
Acetone 1.9 E-04' D
Acetophenone 3.2 E-09® D
Acrolein 4.0 E-03" C
Anthracene 3.0 E-06 A
Benzaldehyde <8.5 E-07 D
Benzene 4.2 E-03* A
Benzo(a)anthracene 6.5 E-08' B
Benzo(a)pyrene 2.6 E-06™ A
Benzo(b)fluoranthene 1.0 E-07' B
Benzo(e)pyrene 2.6 E-09° D
Benzo(g,h,i)perylene 9.3 E-08" B
Benzo(j,k)fluoranthene 1.6 E-07° D
Benzo(k)fluoranthene 3.6 E-08° B
Benzoic acid 4.7 E-08¢ D
bis(2-Ethylhexyl)phthalate 4.7 E-08% D
Bromomethane 1.5 E-05° D
2-Butanone (MEK) 5.4 E-06 D
Carbazole 1.8 E-06' D
Carbon tetrachloride 4.5 E-05" D
Chlorine 7.9 E-04° D
Chlorobenzene 3.3 E-05° D
Chloroform 2.8 E-05° D
Chloromethane 2.3 E-05° D
2-Chloronaphthalene 2.4 E-09° D
2-Chlorophenol 2.4 E-08" C
Chrysene 3.8 E-08° B
Crotonaldehyde 9.9 E-06/ D
Decachlorobiphenyl 2.7 E-107 D
Dibenzo(a,h)anthracene 9.1 E-09' B
1,2-Dibromoethene 5.5 E-05' D
Dichlorobiphenyl 7.4 E-10" C
1,2-Dichloroethane 2.9 E-05" D
Dichloromethane 2.9 E-04" D
1,2-Dichloropropane 3.3 E-05° D
2,4-Dinitrophenol 1.8 E-07" C
Ethylbenzene 3.1 E-05° D
Fluoranthene 1.6 E-06* B
Fluorene 3.4 E-06 A
Formaldehyde 4.4 E-03Y A
Heptachlorobiphenyl 6.6E-11" D
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Table 1.6-3. (cont.)

Average Emission Factor®
Organic Compound (1b/MMBtu) EMISSION FACTOR RATING
Hexachlorobiphenyl 5.5 E-10" D
Hexanal 7.0 E-06" D
Heptachlorodibenzo-p-dioxins 2.0 E-09* C
Heptachlorodibenzo-p-furans 2.4 E-10™ C
Hexachlorodibenzo-p-dioxins 1.6 E-06* C
Hexachlorodibenzo-p-furans 2.8 E-10™ C
Hydrogen chloride 1.9 E-02! C
Indeno(1,2,3,c,d)pyrene 8.7 E-08' B
Isobutyraldehyde 1.2 E-05* D
Methane 2.1 E-02° C
2-Methylnaphthalene 1.6 E-07* D
Monochlorobiphenyl 2.2 E-107 D
Naphthalene 9.7 E-05* A
2-Nitrophenol 24 E-07" C
4-Nitrophenol 1.1 E-07" C
Octachlorodibenzo-p-dioxins 6.6 E-08" B
Octachlorodibenzo-p-furans 8.8 E-11* C
Pentachlorodibenzo-p-dioxins 1.5 E-09* B
Pentachlorodibenzo-p-furans 4.2 E-10™ C
Pentachlorobiphenyl 1.2 E-09" D
Pentachlorophenol 5.1 E-08* C
Perylene 5.2 E-10° D
Phenanthrene 7.0 E-06* B
Phenol 5.1 E-05* C
Propanal 3.2 E-06” D
Propionaldehyde 6.1 E-05° D
Pyrene 3.7 E-06* A
Styrene 1.9 E-03f D
2,3,7,8-Tetrachlorodibenzo-p-dioxins 8.6 E-12* C
Tetrachlorodibenzo-p-dioxins 4.7 E-10%* C
2,3,7,8-Tetrachlorodibenzo-p-furans 9.0 E-11* C
Tetrachlorodibenzo-p-furans 7.5 E-10™ C
Tetrachlorobiphenyl 2.5 E-09" D
Tetrachloroethene 3.8 E-05' D
o-Tolualdehyde 7.2 E-06/ D
p-Tolualdehyde 1.1 E-05* D
Toluene 9.2 E-04" C
Trichlorobiphenyl 2.6 E-09" C
1,1,1-Trichloroethane 3.1 E-05* D
Trichloroethene 3.0 E-05" D
Trichlorofluoromethane 4.1 E-05 D
2,4,6-Trichlorophenol <2.2 E-08%¢ C
1.6-10 EMISSION FACTORS 9/03



Table 1.6-3. (cont.)

Average Emission Factor®
Organic Compound (1b/MMBtu) EMISSION FACTOR RATING
Vinyl Chloride 1.8 E-05" D
0-Xylene 2.5 E-05Y D
Total organic compounds (TOC) 0.039* D
Volatile organic compounds (VOC) 0.017% D
Nitrous Oxide (N,0) 0.013** D
Carbon Dioxide (CO,) 195" A

*  Units of Ib of pollutant/million Btu (MMBtu) of heat input. To convert from Ib/MMBtu to 1b/ton, multiply by
(HHV * 2000), where HHV is the higher heating value of the fuel, MMBtu/lb. To convert Ib/MMBtu to kg/J,
multiply by 4.3E-10. These factors apply to Source Classification Codes (SCC) 1-0X-009-YY, where X = 1 for
utilities, 2 for industrial, and 3 for commercial/institutional, and where Y = 01 for bark-fired boiler, 02 for bark
and wet wood-fired boiler, 03 for wet wood-fired boiler, and 08 for dry wood-fired boiler.

Factors are for boilers with no controls or with particulate matter controls.

¢ References 26, 34, 36, 59, 60, 65, 71-73, 75.

4 References 26, 33, 34, 36, 59, 60, 65, 71-73, 75.

¢ References, 26, 35, 36, 46, 50, 59, 60, 65, 71-75.

Reference 26.

¢  Reference 33.

b Reference 26, 50, 83.

I References 26, 34, 36, 59, 60, 65, 71-73, 75.

3 References 26, 50.

k' References 26, 35, 36, 46, 59, 60, 65, 70, 71-75.

' References 26, 36, 59, 60, 65, 70-75.

™ References 26, 33, 36, 59, 60, 65, 70-73, 75.

" References 26, 33, 36, 59, 60, 65, 71-73, 75.

Reference 34.

P References 26, 36, 60, 65, 71-75.

9 References 26, 33.

References 26.

Reference 83.

' References 26, 72.

Y References 35, 60, 65, 71, 72.

v References 26, 72.

Y References 35, 60, 65, 71, 72.

X References 26, 33, 34, 59, 60, 65, 71-75.

Y References 26, 28, 35, 36, 46 - 51, 59, 60, 65, 70, 71-75, 79, 81, 82.

Reference 50.

a  Reference 26, 45.

®  References 26, 33, 34, 36, 59, 60, 65, 71-75, 83.

& References 26, 35, 60, 65, 71, 72.

s References 26, 33, 34, 36, 59, 60, 65, 71 - 73.

# References 26, 33, 34, 35, 60, 65, 70, 71, 72.

o References 26, 33, 34, 36, 59, 60, 65, 71 - 73, 83.

% References 26, 45.

s References 26, 35, 60, 65, 71.

@ TOC = total organic compounds. Factor is the sum of all factors in table except nitrous oxide and carbon
dioxide.

VOC volatile organic compounds. Factor is the sum of all factors in table except hydrogen chloride, chlorine,
formaldehyde, tetrachloroethene, 1,1,1,-trichloroethane, dichloromethane, acetone, nitrous oxide, methane, and
carbon dioxide.

Reference 83.

a - References 19 - 26, 33 - 49, 51- 57, 77, 79 - 82, 84 - 86.

aj

ak
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Table 1.6-4. EMISSION FACTORS FOR TRACE ELEMENTS

FROM WOOD RESIDUE COMBUSTION*

Trace Element

Average Emission Factor (Ib/MMBtu)®

EMISSION FACTOR RATING

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium, total
Chromium, hexavalent
Cobalt
Copper

Iron

Lead
Manganese
Mercury
Molybdenum
Nickel
Phosphorus
Potassium
Selenium
Silver
Sodium
Strontium
Tin

Titanium
Vanadium
Yttrium

Zinc

7.9 E-06°
2.2 E-05¢
1.7 E-04°
1.1 E-06°
4.1 E-06"
2.1 E-058
3.5 E-06"
6.5 E-06'
4.9 E-058
9.9 E-04*
4.8 E-05'
1.6 E-03¢
3.5E-06™
2.1 E-06°
3.3 E-05"
2.7 E-05°
3.9 E-02°
2.8 E-06°
1.7 E-03°
3.6 E-04¢
1.0 E-05°
2.3 E-05¢
2.0 E-05¢
9.8 E-07¢
3.0 E-07°
4.2 E-04°

OO O0OO0OO0OU0O>»0U0>»0Or>>0p00>»m 00

>

®  Units of 1b of pollutant/million Btu (MMBtu) of heat input. To convert from Ib/MMBtu to Ib/ton, multiply by
(HHV * 2000), where HHYV is the higher heating value of the fuel, MMBtu/lb. To convert Ib/MMBtu to kg/J,
multiply by 4.3E-10. These factors apply to Source Classification Codes (SCC) 1-0X-009-YY, where X = 1 for
utilities, 2 for industrial, and 3 for commercial/institutional, and where Y = 01 for bark-fired boiler, 02 for bark
and wet wood-fired boiler, 03 for wet wood-fired boiler, and 08 for dry wood-fired boiler.

Reference 26.

Factors are for boilers with no controls or with particulate matter controls.

4 References 26, 33, 36, 46, 59, 60, 65, 71-73, 75, 81.

¢ References 26, 35, 36, 46, 59, 60, 65, 71-73, 75.

I References 26, 35, 36, 42, 46, 59, 60, 65, 71-73, 75, 81.
¢ References 26, 34, 35, 36, 42, 59, 60, 65, 71-73, 75, 81.
I References 26, 36, 46, 59, 60, 71, 72, 73, 75.

! References 26, 34, 83.

i References 26, 33-36, 46, 59, 60, 65, 71-73, 75, 81.

K References 26, 71, 72, 81.

I References 26, 33-36, 46, 59, 60, 65, 71-73, 75.

m  References 26, 35, 36, 46, 59, 60, 65, 71-73, 75, 81.
" References 26, 33 - 36, 46, 59, 60, 65, 71-73, 75, 81.
°  References 26, 33, 35, 46, 59, 60, 65, 71-73, 75, 81.

P Reference 34.
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