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ABSTRACT

Both the U.S. Environmental Protection Agency (EPA) and the American Petroleum Institute (API) have
published toxic air pollutant emission factors for combustion sources. This study compared the published
emission factors, identified and explained differences in the factors, and recommended priorities for
gathering additional information to improve the quality and reliability of published factors.

This study revealed the following major gaps and inconsistencies in air toxic emission factors for
combustion sources:

* There is the lack of data for metals emissions for reciprocating internal combustion engines and gas-
fired gas turbines. While it is likely that metal emissions from these sources are small, there are no
published emission factors to confirm this assumption.

« There is no consistent list of target compounds in the emission factor databases and not all hazardous
air pollutants were targeted in all tests. This results in isolated gaps for specific organics and metals
throughout the databases.

* There are several inconsistencies in the emission factors reported by EPA and API. The primary rea-
sons for these inconsistencies are: (1) differences in source populations and operating conditions, (2)
differences in sampling and analytical methods, and (3) differences in the treatment of detection lim-
its.

» For most source categories, there are no factors for dioxin/furan emissions.

A literature search revealed several potential sources of new information that could be used to update the
EPA or API emission factor databases. These sources include EPA-sponsored testing of reciprocating
engines, the Industrial Combustion Coordinated Rulemaking databases, the Petroleum Environmental
Research Forum study, and a study by the Gas Technology Institute. A preliminary review of these sources
showed that they did not contain the data needed to fill the gaps for dioxins and furans, but could be used to
address other gaps and inconsistencies.

Several areas of additional research are recommended:

» Determine the extent to which information available in recent literature is sufficient to verify EPA/API
emission factors or fill in existing data gaps.

* Collect additional data for gas-fired boilers/heaters to develop emission factors for polycyclic com-
pounds, metals, and organic hazardous air pollutants.

* Collect additional data for fuel oil-fired boilers and IC engines to develop emission factors for polycy-
clic compounds, metals, and organic hazardous air pollutants.

* Initiate the process with EPA for the updating of the AP-42 fuel oil and natural gas external combus-
tion sections.

* Where possible, consider adding sampling and analysis for hazardous air pollutants to existing field
data collection efforts.
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Comparison of APIl and EPA Toxic Air Pollutant Emission Factors
for Combustion Sources

1 INTRODUCTION

Both the U.S. Environmental Protection Agency! (EPA) and the American Petroleum Institute? (API) have published toxic
air pollutant emission factors for combustion sources. These emission factors are frequently used by industry to prepare
emission inventories to satisfy regulatory reporting requirements. State and federal agencies also use them to identify
emission reduction priorities. While there i1s some agreement between the two data sets, there are many inconsistencies
between the two. In addition, many of the factors are based on very limited data sets or are missing altogether. This study
compares and explains differences in published toxic air pollutant emission factors for combustion sources and
recommends priorities for gathering additional emission factor information.

The specific objectives of this project were:

* To compare the emission factors published by EPA and API to identify gaps and inconsistencies.
* Toidentify available emission test data that can potentially be used to verify published factors and fill in existing gaps.
* To recommend additional field-testing or other efforts needed to fill in gaps or resolve inconsistencies.

This report describes the efforts completed to meet these objectives.

2 COMPARISON OF PUBLISHED EMISSION FACTORS

The two primary sources of published emission factors for air toxics from combustion processes are the EPA’s AP-42
document and the API's Petroleum Air Toxics Emission Factors (PATEF) database. The EPA periodically updates emission
factors to incorporate new available test data. The AP-42 emission factors for boilers and heaters were updated in 1998 to
include information from the electric utility hazardous air pollutant study. In the summer of 2000, the EPA updated
emission factors for gas turbines and gas-fired reciprocating engines based upon information compiled during the Industrial
Combustion Coordinated Rulemaking (ICCR) efforts. The API's PATEF database is based upon tests conducted on
petroleum industry sources in California in response to the Air Toxics Hot Spots Information and Assessment Act of 1988.

The following combustion sources found in the petroleum industry were the subject of this study:

* External Combustion, No. 6 Fuel Oil-fired Boilers

* External Combustion, Refinery/Natural Gas-fired Boilers, Heaters, or Steam Generators
* External Combustion, Crude/Pipeline Qil-fired Heaters and Steam Generators

* Internal Combustion, Reciprocating Engines, Diesel-fired, Oxygen < 13%

* Internal Combustion, Reciprocating Engines, Diesel-fired, Oxygen > 13%

* Internal Combustion, Reciprocating Engines, Gas-fired, 2-Stroke, Lean-burn

» Internal Combustion, Reciprocating Engines, Gas-fired, 4-Stroke, Lean-burn

* Internal Combustion, Reciprocating Engines, Gas-fired, 4-Stroke, Rich-burn

* Internal Combustion, Gas Turbines, Refinery/Natural Gas-fired, Duct Burners

* Internal Combustion, Gas Turbines, Refinery/NaturalGas-fired, No Duct Burners
* Direct Combustion, Asphalt Blowing, Blow Cycle

» Direct Combustion, Asphalt Blowing, No Blow Cycle

* Direct Combustion, Coke Calcining

For each of these 13 source categories, PES prepared a table that compares the API and EPA emission factors. These tables
are contained in Appendix A. Each table identifies the chemicals for which emission factors are available, EPA emission
factor information, and API emission factor information. Each table is accompanied by a narrative discussion of the gaps
and inconsistencies that were found for each source category.

Using the data in these 13 tables, PES prepared a color-coded scheme to visually identify data gaps and inconsistencies
using the following indicators:

« A green code indicates that the emission factors are of reasonable quality and there is consistency between the EPA
and API databases. The specific criteria are that either the API or EPA emission factor has a data quality rating of A

(excellent), B (above average), or C (average), and there is good agreement (within a factor of 5) between the EPA
and API factor.
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A yellow code indicates some concern about the quality of the emission factors, either because of inconsistencies
between the EPA and API factor or because of a small data set. The specific criteria are: (1) either the APl or EPA
emission factor had a data quality rating of A, B, or C, but there is disagreement { greater than a factor of 5} between
the EPA and API factor; or (2) the emission factor had a data quality rating of D {below average} and there is good
agreement {within a factor of 5} between the EPA and API factor.

A red code indicates the emission factors are of poor quality or based on a single test. The specific criteria are: (1) the
emission factor had a data quality rating of D, but there is disagreement { greater than a factor of 5} between the EPA
and API factor; or (2) the emission factor had a data quality rating of E {poor}.

A gray code indicates that there is no emission factor available from either EPA or API.

Detailed graphical summaries of gaps and inconsistencies for each source category and pollutant are presented in Appendix B.
Figure 1 summarizes the information in Appendix B by assigning a single color code for each source and pollutant category.

Major gaps in air toxic emission factors for combustion sources include:

A lack of data for dioxin/furan emissions for most source categories. This gap may be important because EPA’s Per-
sistent Bioaccumulative Toxic regulation is focusing attention on these chemicals. The reporting threshold for the
dioxin and dioxin-like compounds is (.1 grams per year. While the relative potential for dioxin emissions from gas-
fired heaters is generally considered very low, the industry needs a reasonable and defensible position regarding their
potential to emit dioxin.

A lack of data for metals emissions for reciprocating internal combustion engines (RICE) and gas-fired gas turbines.
While it is likely that metal emissions from these sources are small, there are no published emission factors to con-
firm this assumption.

No consistent list of target compounds used in the emission testing. Not all HAPs were tested for in all tests. For

example, newer testing of reciprocating engines using Fourier Transform Infrared (FTIR) techniques included many
more individual organic HAP compounds than older testing, which tended to focus on aldehydes, benzene, toluene,
and xylene. Thus, there is a lack of data for certain organic HAP emissions from certain source categories such as gas-
fired and fuel oil-fired boilers and heaters. Similarly, not all metals or polycyclic compounds were tested for in all tests.
This results in isolated gaps for specific organic HAPs, polycyclic compounds, and metals throughout the database.

* There are several inconsistencies in the reported emission factors. For example, several metal EPA emission factors for gas-
fired boilers/heaters are 10-50 times lower than the API emission factor. There are many factors that contribute to these
inconsistencies, including:

Differences in source populations and operating conditions. Differences in the design, operation, and maintenance of
sources may contribute to emissions factor inconsistencies. For example, the EPA external combustion emission fac-
tors based primarily on tests at large electric utility boilers, while the API factors based on petroleum industry boilers
and process heaters.

Differences in sampling and analytical methods. Measurement methods are continually improving. Different mea-
surement methods may contribute to emission factor inconsistencies. For example, formaldehyde may be measured
using CARB method 430, EPA method SW-846, or the FTIR method. These different methods can have different
biases in the methods, different detection limits, and different data reduction procedures.

Differences in the treatment of detection limits. Many tests of combustion sources result not in an emission rate but in
knowledge that the pollutant was not present at or above the limit of detection of the test method used. How the
method detection limits are reported and used to develop composite emission factors may contribute to emission fac-
tor inconsistencies. An assigned value of !/2 of the minimum detection limit is generally used in calculating emission
factors. For example, the detection limit for benzo(a)pyrene is a factor of 200 lower if the sample is analyzed using
high resolution gas chromatography/high resolution mass spectrometry rather than low resolution gas chro-
matographe/low resolution mass spectrometry. If two similar sources are tested for benzo(a)pryrene, one using the
high resolution technique and one using the low resolution technique, and benzo(a)pyrene is not detected in either
sample, the reported emissions will be 200 times higher for the source tested with the low resolution technique?.

In addition to these factors, other factors such as contamination problems during sampling and variability in quality
assurance procedures may be causes of inconsistencies among the emission factors.
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Polycyclic Organic
Dioxin/furan Metals Compounds Compounds

No. 6-fired Boilers

Gas-fired Boilers/Heaters

Crude/Pipeline Oil-fired Boilers

RICE. Diesel-fired, = 600 hp

RICE, Diesel-fired, < 600 hp

RICE. Gas-fired, 2-stroke lean

RICE, Gas-fired, 4-stroke lean

RICE, Gas-fired, 4-stroke rich

Gas-fired Gas Turbine

Asphalt Blowing

Coke Calcining

Figure 1—Identification of HAP Gaps and Inconsistencies

EPA or PATEF| EPA/PATEF |Based on Non-

Quality Rating Ratio detects?
Generally Good Quality and EPA/PATEF consistent A.B.C < 5X No
Quality is suspect; either EPA/PATEEF ratio large or data set is small A.B.C = 53X < 5X NoNo
D
Data set is small or of poor quality D
E. NR

Data Gap — No Factors Available

Legend

3 PRIORITIZATION OF GAPS AND INCONSISTENCIES

We made a qualitative prioritization of the relative importance of the gaps and inconsistencies identified above. The
prioritization considered five factors:

Emission Factor Quality. We evaluated the relative quality of emission factors based on the data quality rating of the
PATEF and EPA factors.

Toxicity. We evaluated the relative dose that causes adverse health effects of a given pollutant. We considered the
risk-based Concentrations (RBCs) that were used as a surrogate for toxicity in EPA’s Ranking and Selection of Haz-
ardous Air Pollutants for Listing Under Section 112(k)%.

Regulatory Importance. We evaluated the relative regulatory importance of each pollutant. We determined whether
the chemical is a HAP, an urban air toxic, on the TRI list, and also on the PBT list.

EPA/API Factor Consistency. We evaluated the consistency between the EPA and API emission factors, identifying
factors with a large discrepancy (greater than a factor of 50) and those that were relatively consistent.

Relative Source Significance. Quantitative data were not available to devise a scoring scheme for this criterion.
Instead, the members of the API HAP Gap committee provided a subjective ranking of the importance of each source
category. Natural gas-fired heaters and boilers were considered the most important category, followed by gas-fired
internal combustion engines, fuel oil-fired heaters and boilers, gas turbines, and small diesel-fired internal combus-
tion engines. Other source categories were not considered to be high priorities for investigation at this time.

The API committee identified gas-fired boilers/heaters as the highest priority source category. Additional test data for
polycyclic compounds, metals, and organic HAPs would improve the quality and reliability of the emission factors. Gas-
fired IC engines and fuel oil-fired boilers were identified as the second and third highest priority source categories by the
API committee. Additional test data for polycyclic compounds, metals, and organic HAPs would improve the quality and
reliability of the emission factors.
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4 LITERATURE SEARCH

The information available to develop and improve air toxics emission factors is continually expanding. Both EPA and the
petroleum industry have gathered new information that is not currently reflected in the emission factors published in AP-42
or PATEF 2.02. PES conducted a literature search to identify data sources that can potentially be used to verify published
factors or fill in existing gaps. The following sections describe the results of the literature search.

41 AP-42 SECTION UPDATES

The EPA periodically updates AP-42 sections using information collected during regulatory development efforts and
information supplied by State agencies and industry. Most of the AP-42 sections related to combustion sources have been
updated n the last 2 years. The following table shows the last update for each relevant AP-42 section:

AP-42 Section Last Update Sources Covered

1.3 Sept. 1998 Fuel oil-fired boilers

1.4 July 1998 Gas-fired boilers and heaters

3.1 April 2000 Gas-fired gas turbines

3.2 July 2000 Gas-fired reciprocating internal combustion engines

3.3 Oct. 1996 Diesel-fired reciprocating internal combustion engines < 600 hp
3.4 Oct. 1996 Diesel-fired reciprocating internal combustion engines > 600 hp
5.1 Jan. 1995 Asphalt blowing, coke calcining

PES used the most recent updates to AP-42, including the two sections published in April and July 2000, in the analyses
described earlier in this report. Sections 1.3 (fuel oil-fired boilers/heaters) and 1.4 (gas-fired boilers/heaters) were last
updated in 1998 to include emission test results conducted by EPRI as part of the CAA-mandated electric utility HAP
study. Information submitted by industry during the Industrial Combustion Coordinated Rulemaking (ICCR) efforts has
been incorporated into the natural gas section but not into the fuel oil section. Section 3.1 (gas turbines) was updated using
test reports submitted by industry during the ICCR efforts and test reports gathered by the States of Wisconsin and
California. Section 3.2 (gas-fired reciprocating engines) was updated using test reports submitted by industry during the
ICCR efforts, EPA-sponsored emission testing conducted at Colorado State University, and from a report recently
published by the Gas Technology Institute.

PES contacted EPA’s Emission Factor and Inventory Group to determine whether EPA was currently working on updating
any of the relevant combustion sections of AP-42. EPA indicated that there i1s no work currently active on any of the
combustion sections of AP-42, but that it 1s considering reviewing Sections 1.3 and 1.4 in the near future.

4.2 INDUSTRIAL COMBUSTION COORDINATED RULEMAKING (ICCR) DATABASES

As part of the ICCR efforts, EPA compiled emission test databases for gas turbines, reciprocating engines, boilers, and
heaters. EPA recently used the ICCR databases to update the emission factors in Sections 3.1 (gas turbines) and 3.2 (gas-
fired reciprocating engines). EPA has not used the ICCR databases for boilers and heaters to update Sections 1.3 (fuel o1l-
fired boilers/heaters) and 1.4 (gas-fired boilers/heaters). Based upon PES’ and EER’s® review of the ICCR databases, it
appears that there is information in the databases that can be used to verify published factors or fill in existing gaps. For
example, the ICCR database contains 64 test runs for naphthalene from boilers firing fuel oil, whereas the AP-42 emission
factor was based on 30 test runs and the API factor was based on only six test runs. For dioxins from boilers firing fuel oil,
the ICCR database contains 12 test runs, whereas AP-42 does not have an emission factor and the API factor was based on
only three test runs. The ICCR database does not appear to have any information on dioxin emissions from natural gas-
fired boilers/heaters.

4.3 PETROLEUM ENVIRONMENTAL RESEARCH FORUM (PERF) STUDY

In 1992, The Petroleum Environmental Research Forum (PERF) initiated Cooperative Research and Development
Agreement (CRADA) to study about 60 target compound emissions from full-scale industrial burners. Some of the PERF
results have been published®’. However, the first time any of the full-scale data will become publicly available will be the
3rd quarter of the year 20008, The main finding of the PERF research was that organic HAP emissions from gas-fired
burners are very low over a wide range of design and operating conditions. The PERF data can potentially be used to verify
published factors or fill in existing gaps in organic HAP emission factors.
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4.4 GASTECHNOLOGY INSTITUTE (GTI) STUDY

The GTI (formerly the Gas Research Institute) and API recently published” the results of a research program to characterize
HAP emissions from petroleum industry combustion sources. The program included testing of eight IC engines, one gas
turbine, two boilers, and one heater. The program used FTIR as the primary method for measuring air toxics from each
source. The target compound list included organic HAPs, polycyclic compounds, aldehydes, and metals. The emission
factors developed under this program can potentially be used to verify published factors or fill in existing gaps in HAP
emission factors.

An earlier GTI study!? sponsored emissions testing at five facilities, including two sweet gas plants, two sour gas plants,
and one natural gas storage facility. A total of seven reciprocating engines, three incinerators, six heaters, three boilers, and
three gas turbines were tested. A list of target compounds was developed based on EPA’s list of 188 hazardous air
pollutants (HAPs) and selected state air toxics regulations. Continuous measurements based on Fourier transform infrared
(FTIR) spectroscopy and manual methods were used for measurement of volatile organic compounds and aldehydes.
Manual methods were used to measure emissions of semi-volatile organic compounds, particulate matter, and metals.

5 RECOMMENDATIONS

To begin the process of verifying published factors or filling in existing gaps, several areas of additional research are
recommended:

* Determine whether information available in recent literature is sufficient to verify EPA/API emission factors or fill in
existing data gaps. Data collected through the ICCR, PERF, and GTI efforts appear to contain data that can be used
to develop more reliable emission factors that are representative of petroleum industry boilers and heaters. A closer
examination of these data is needed.

* (Collect additional field data for gas-fired boilers to develop emission factors for polycyclic compounds, metals, and
organic HAPs. The API committee identified gas-fired boilers/heaters as the highest priority source category. Addi-
tional test data for polycyclic compounds, metals, and organic HAPs would improve the quality and reliability of the
emission factors.

* Collect additional field data for fuel oil-fired boilers and IC engines to develop emission factors for polycyclic com-
pounds, metals, and organic HAPs. Gas-fired IC engines and fuel oil-fired boilers were identified as the second and
third highest priority source categories by the API committee. Additional test data for polycyclic compounds, metals,
and organic HAPs would improve the quality and reliability of the emission factors.

* Prepare documentation to demonstrate that the relative potential for dioxin emissions from gas-fired heaters is very
low.

* Initiate the process with EPA for updating of AP-42 fuel oil and natural gas external combustion sections. The air
toxic emission factors in these sections are based almost entirely on testing of electric utility boilers. Existing data
collected through the ICCR, PERF, and GRI efforts described above can be used to develop more reliable emission
factors that are representative of petroleum industry boilers and heaters.

*  Where possible, consider adding HAP sampling and analysis to existing field data collection efforts. API is executing
a related effort to characterize PM2.5 emissions from stationary petroleum industry combustion devices. Adding
HAP measurements to the existing test plan may be a cost-effective way to collect additional HAP data to resolve
inconsistencies and fill in gaps.
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Field Name Description

Substance Substance name, such as benzene, toluene. elc.
CAS No. Chemical Abstract Service number

AP-42 Factor (Ib/MMBtu)

Emission factor published in the most current version of EPA’s AP-42 emission factor doc-
ument. Factors were converted from units of 1b/gallon or Ib/MMcf using typical heating
values for each fuel

AP-42 Rating

Rating used by EPA to provide an overall assessment of how good a factor is, based on
both the quality of the test(s) and on how well the factor represents the emission source.
Specifically,

A = Excellent. Factor is developed from tests (using EPA reference or other sound
methods) taken from many randomly chosen facilities in the industry population
Above Average. Factor is developed from tests (using EPA reference or other
sound methods) taken from a moderate number of facilities. However, it is not
clear if the facilities tested represent a random sample of the industry

Average. Factor is developed from tests (using EPA reference, other sound meth-
ods, or a new or unproven methodology) taken from a reasonable of facilities. Itis
not clear if the facilities tested represent a random sample of the industry

Below Average. Factor is developed from tests (using EPA reference, other sound
methods, or a new or unproven methodology) taken from a small number of facili-
ties, and there may be reason to suspect that these facilities do not represent a ran-
dom sample of the industry. There may also be evidence of variability with the
source category population.

Poor. Factor is developed from tests (using new, unproven, or unacceptable meth-
ods) taken from a very few number of facilities, and there may be reason to sus-
pect that these facilities do not represent a random sample of the industry. There
may also be evidence of variability with the source category population.

B

AP-42 # of Tests

Number of sources or sources tests used to develop the emission factor. Typically, there are
three Lest runs per source lest.

AP-42 Non-Detect?

Certain AP-42 sections flag emission factors that were generated entirely from method
detection limits and not on measured values. A “Yes” in this column means that AP-42
acknowledges that the emission factor is based on the method detection limit.

PATEF Factor (1b/MMBtu)

Mean emission factor published in PATEF 2.02.

PATEF EPA Rating Same as AP-42 Rating listed above

PATEF # of Tests Number of sources or sources tests used to develop the emission factor. Typically, there are
three test runs per source test.

PATEF Detect Ratio Ratio of the sum of detected values to the sum of detected and non-detected values. A ratio
of one indicates all of the data were detected. A ratio of zero indicates all the data were not
detected.

Factor Ratio Ratio of the AP-42 emission factor to the PATEF emission factor. A ratio of one indicates
agreement between the EPA and PATEF emission factors. A ratio greater than one indi-
cates that the AP-42 factor 1s higher than the PATEF factor. A ratio less than one indicates
that the AP-42 factor is less than the PATEF factor.

Quality Flag The higher of the AP-42 Rating and the PATEF EPA Rating.

Table

1—Key to Fields Contained in Tables A-1 to A-13
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EXTERNAL COMBUSTION, NO. 6 FUEL OIL

. Table A-1 compares the EPA and the API emission factor data for No. 6 fuel oil combustion by boilers. The EPA factors
- were obtained from AP-42 Section 1.3 — Fuel Oil Combustion (dated 9/98). The API factors were obtained from PATEF
2.02.

Description of Sources Tested

The EPA factors were calculated from test data at several EPRI sites, a Southern California Edison site, and a Pacific Gas
and Electric site. A total of 46 test runs were conducted at 15 different sites. The boilers were primarily large utility boilers
with capacities in excess of 500 million Btw'hour. The API factors were based on emission tests at two refineries conducted
in response to California Assembly Bill 2588.

Identification and Explanation of nd Inconsistenci

* Dioxins/Furans. The PATEF database presents emission factors for 17 different dioxins/furans, one of which is a
HAP and six are on the PBT list. These factors are based on a single test. For seven of the compounds, the detect
ratio was zero, meaning that all of the data were below the detection limit. EPA has no emission factor data for diox-
ins/furans, so no comparison to the API emission factors could be made.

* Metals. The PATEF database lists emission factors for only eight compounds based on a single source test. AP-42
presents factors for 20 metals based on tests at as many as 12 utility boilers. For most metals, measured values were
above the detection limits. For other metals (beryllium, mercury. selenium), measured values were often below the
detection limit. For example, mercury was not detected in any of the three sampling runs during 9 of the 12 source
tests. In total, mercury was detected in only 6 of the 27 sampling runs. In these cases, the emission factor is based on
half of the detection limit value.

* Polycyclic Compounds. The PATEF emission factors are based on tests at two refinery boilers, while the API factors
are based on tests of as many as 11 utility boilers. For three individuals polycyclic compounds (acenaphthene,
benzo(a)anthracene, and napthalene), the EPA factors are about 20 times higher than the PATEF factor. There is no
obvious reason for these discrepancies. For other polycyclic compounds reported in both data sets, there are no large
discrepancies.

« SVOC and VOC. With the exception of benzene and formaldehyde, SVOC and VOC emission factors in both AP-42
and PATEF are based on only one or two tests.

EXTERNAL COMBUSTION, REFINERY GAS/NATURAL GAS

Table A-2 compares the EPA and the API emission factor data for refinery gas/natural gas combustion by boilers, heaters,
and steam generators. The EPA factors were obtained from AP-42 Section 1.4 — Natural Gas Combustion (dated 7/98).
The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF factors were calculated as a pooled emission factor based on the following tests:

* Jtests of refinery gas-fired industrial boilers

16 tests of for refinery gas-fired process heaters

| test of a natural gas/refinery gas-fired process heater
| test of a natural gas-fired process heater

2 tests of natural gas-fired steam generators

5 tests of natural gas/CVR gas steam generators

The EPA factors were based primarily on emission testing of 15 natural gas-fired utility boilers with ratings in excess of 500
million Btu/hour, and as large as 6,650 million Btu/hour.

Identification and Explanation of Gaps and Inconsistencies

* Dioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.

*» Metals. The PATEF emission factors are based on | or 2 tests, while the EPA emission factors are based on 1 to 5
tests. Both the EPA and PATEF emission factors generally have below average quality ratings. Both sets of data show
that metal emissions are very low, on the order of 10-5 to 10-6 Ib/MMBtu. For four metals (beryllium, copper, man-
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ganese, and zinc), the EPA factors are at least 5 times lower than the PATEF factor. There is no obvious reason for
these discrepancies.

Polycyclic Compounds. The PATEF emission factors are based on 9-14 tests and have an excellent data quality rat-
ing. The EPA factors are based on a single test during which most polycyclic compounds were below the detection
limit.

SVOC and VOC. Both PATEF and EPA have a significant amount of test data for benzene, toluene, formaldehyde,
and xylene. There are large discrepancies between the PATEF and EPA emission factors for benzene (PATEF 29
times higher than EPA) and toluene (PATEF 45 times higher). There is reasonably good agreement for the formalde-
hyde factor. It is interesting to note that EPA reports a very high emission factor for hexane. Applying the EPA hex-
ane factor to a typical refinery (firing rate of 6,000 MMBtu/hr) yields an emission rate of 46 tons per year.

EXTERNAL COMBUSTION, CRUDE OIL/PIPELINE OIL

Table A-3 compares the EPA and the API emission factor data for crude oil/pipeline oil combustion by boilers, process
heaters, and steam generators. The API factors were obtained from PATEF 2.02. There are no EPA emission factors in AP-
42 for combustion of this type of fuel.

Description of Sources Tested

The PATEF factors were calculated from tests of a single pipeline oil-fired process heater and three crude oil-fired steam
generators,

Identification and Explanation of Gaps and Inconsistencies

Dioxins/Furans. The PATEF emission factors are based on only one dioxin/furan test. Measured values in most cases
were below or near the detection limit.

Metals. The PATEF emission factors are based on 2-4 tests of unknown quality.

Polycyclic Compounds. The PATEF emission factors are based on 1-4 tests. polycyclic compound emissions are very
low, on the order of 10-6 to 10-8 Ib/MMBtu.

INTERNAL COMBUSTION, LARGE DIESEL-FIRED ENGINES

Table A-4 compares the EPA and the API emission factor data for large (> 600 hp) reciprocating internal combustion
engines. The EPA factors were obtained from AP-42 Section 3.4 — Large Stationary Diesel and All Stationary Dual-fuel
Engines (dated 10/96). The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF emission factors were calculated from a single test of a > 650 hp engine with stack oxygen level less than 13%.
The EPA emission factors appear to be based on this same test data.

Identification and Explanation of Gaps and Inconsistencies

Dioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.

Metals. There are no emission factors for metals in either the EPA or the API databases.

Polycyclic Compounds. The PATEF and AP-42 emission factors are identical and based on the test of a single
engine.

SVOC and VOC. The PATEF and AP-42 emission factors are identical and based on the test of a single engine.

INTERNAL COMBUSTION, SMALL DIESEL-FIRED ENGINES

Table A-5 compares the EPA and the API emission factor data for small (< 600 hp) reciprocating internal combustion
engines. The EPA factors were obtained from AP-42 Section 3.3 — Gasoline and Diesel Industrial Engines (dated 10/96).
The API factors were obtained from PATEF 2.02.
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Description of Sources Tested

The PATEF emission factors were calculated from tests of two small (> 650 hp) engines with stack oxygen level greater
than 13%. The EPA emission factors appear to be based on this same test data.

Identification and Explanation of Gaps and Inconsistencies

« Dioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.
» Metals. There are no emission factors for metals in either the EPA or the API databases.

* Polycyclic Compounds. The PATEF and AP-42 emission factors are identical and based on the tests of the two
engines.

« SVOC and VOC. The PATEF and AP-42 emission factors are identical and based on the tests of the two engines.

INTERNAL COMBUSTION, GAS-FIRED 2-STROKE LEAN-BURN ENGINES

Table A-6 compares the EPA and the API emission factor data for gas-fired, 2-stroke, lean-burn, reciprocating internal
combustion engines. The EPA factors were obtained from AP-42 Section 3.2 — Natural Gas-fired Reciprocating Engines
(dated 7/00). The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF factors were calculated using data from two test data sets. The EPA factors are based on 18 test reports
containing 120 emission tests. These test data were gathered over the past 5 years under the ICCR program, EPA-
sponsored testing at Colorado State University, and GRI-sponsored testing.

Identification and Explanation of Gaps and Inconsistencies

* Dioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.
« Metals. There are no emission factors for metals in either the EPA or the API databases.

* Polycyclic Compounds. The PATEF emission factors are based on a single test, while the EPA factors are based on
from 1 to 7 tests. For the most part, there is reasonably good agreement between the two data sets.
« SVOC and VOC. The PATEF emission factors are based on one or two tests, while the EPA factors are based on as

many as 58 tests. The EPA database contains emission factors for many more compounds than are in the PATEF
database,

INTERNAL COMBUSTION, GAS-FIRED 4-STROKE LEAN-BURN ENGINES

Table A-7 compares the EPA and the API emission factor data for gas-fired, 4-stroke, lean-burn, reciprocating internal
combustion engines. The EPA factors were obtained from AP-42 Section 3.2 — Natural Gas-fired Reciprocating Engines
(dated 7/00). The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF factors were calculated using data from two test data sets. The EPA factors are based on 18 test reports
containing 93 emission tests. These test data were gathered over the past five years under the ICCR program, EPA-
sponsored testing at Colorado State University, and GRI-sponsored testing.

Identification and Explanation of Gaps and Inconsistencies

* Dioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.

« Metals. There are no emission factors for metals in either the EPA or the API databases.

* Polycyclic Compounds. The PATEF emission factors are based on a single test, while the EPA factors are based on
from 1 to 6 tests. For the most part, the EPA emission factors are higher than the PATEF emission factors.

« SVOC and VOC. The PATEF emission factors are based on one or two tests, while the EPA factors are based on as
many as 32 tests. The EPA database contains emission factors for many more compounds than are in the PATEF
database.
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INTERNAL COMBUSTION, GAS-FIRED 4-STROKE RICH-BURN ENGINES

Table A-8 compares the EPA and the API emission factor data for gas-fired, 4-stroke, rich-burn, reciprocating internal
combustion engines. The EPA factors were obtained from AP-42 Section 3.2 — Natural Gas-fired Reciprocating Engines
(dated 7/00). The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF factors were calculated using data from two test data sets. The EPA factors are based on 25 test reports
- containing 111 emission tests. These test data were gathered over the past 5 years under the ICCR program, EPA-
- sponsored testing at Colorado State University, and GRI-sponsored testing.

- Identification and Explanation of Gaps and Inconsistencies

* Dioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.

* Metals. There are no emission factors for metals in either the EPA or the API databases.

* Polycyclic Compounds. There are no emission factors for polycyclic compounds in the API database. The EPA data-
base has emission factors for only naphthalene and total polycyclic compounds. The naphthalene factor was based
on one-half of the method detection limat.

« SVOC and VOC. The PATEF emission factors are based on one or two tests, while the EPA factors are based on as
many as 18 tests. The EPA database contains emission factors for many more compounds than are in the PATEF
database. Ten of the VOC emission factors in AP-42 were based on one-half of the method detection limit.

INTERNAL COMBUSTION, GAS-FIRED GAS-TURBINES

Tables A-9 and A-10 compare the EPA and the API emission factor data for gas-fired gas turbines with and without duct
burners. The EPA factors were obtained from AP-42 Section 3.1 — Stationary Gas Turbines (dated 4/00). AP-42 does not
distinguish between turbines with and without duct burners. Duct burners are used to provide supplemental heat for the
waste heat boiler in the cogeneration cycle. The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF factors were calculated using data from three test data sets. The EPA HAP factors are based on over 60 source
tests.

Identification and Explanation of Gaps and Inconsistencies

« DDioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.

« Metals. The PATEF emission factors are based on one or two tests. There are no metal emission factors for gas-fired
turbines in AP-42.

* Polycyclic Compounds. The PATEF emission factors are based on one or two tests. AP-42 reports emission factors
only for naphthalene and total polycyclic compounds.

« SVOC and VOC. The PATEF emission factors are based on one or two tests, while the EPA factors are based on as
many as 33 tests.

DIRECT COMBUSTION, ASPHALT BLOWING

Tables A-11 and A-12 present the emission factors for asphalt blowing, with and without a blow cycle. AP-42 does not
have any emission factors for these processes. The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF factors were calculated using data from two tests — one of an asphalt blowing operation with a blow cycle and
one of an asphalt blowing operation without a blow cycle. EPA has no test data for these types of sources.

Identification and Explanation of Gaps and Inconsistencies

* Dioxins/Furans. There are no emission factors for dioxins/furans in either the EPA or the API databases.
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« Metals. The PATEF emission factors are based on one test. Only six individual metals were analyzed. There are no
metal emission factors for gas-fired turbines in AP-42.

* Polycyclic Compounds. There are no emission factors for polycyclic compounds in either the EPA or the API data-
bases.

« SVOC and VOC. The PATEF emission factors are based on one test. Only six individual compounds were assessed.

DIRECT COMBUSTION, COKE CALCINING

Table A-13 presents the emission factors for coke calcining. AP-42 does not have any emission factors for this process.
The API factors were obtained from PATEF 2.02.

Description of Sources Tested

The PATEF factors were calculated using data from one test. EPA has no test data for this type of source.

Identification and Explanation of Gaps and Inconsistencies

*» Dioxins/Furans. The PATEF emission factors are based on one test. There are no emission factors in AP-42.

*» Metals. The PATEF emission factors are based on one test. There are no emission factors in AP-42.

* Polycyclic Compounds. The PATEF emission factors are based on one test. There are no emission factors in AP-42.
« SVOC and VOC. The PATEF emission factors are based on one test. There are no emission factors in AP-42.
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External Combustion, No. 6 Fuel Oil

TABLE A-1- COMPARISON OF EPA AND API EMISSION FACTORS

AP-42 PATEF 2.02 Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect  Ratio Quality
Substance CASNo.  (Ib/MMBtu) Rating Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Dioxin/Furan
Dioxin:4D 2378 1 746-01-6 431E-12 £ 1 000 Poor
Dioxm:3D 12378 40321-T6-4 2.50E-12 E 1 0.0 Poor
Dioxin:6D 123478 39227-28-6 2.50E-12 E [ 000 Poor
Dioxm:6D 123678 57633-83-1 2.30E-12 E | 025 Poor
Dioxm:6D 123789 19408-74-3 2.50E-12 E | 025 Poor
Dioxm; 7D 1234678 33822-46-9 2.12E-11 E 1100 Poor
Dioxin:8D 5.10E-10 E 1 L0 Poor
Furan:4F 2378 31207-31-9 3.M4E-12 £ I L0 Poor
Furan:3F 12378 ST117-41-6 3.12E-12 E 1 000 Poor
Furan:3F 23478 STH-31-4 3.12E-12 E [ 000 Poor
Furan:6F 123478 10643-26-9 J48E-12 E | 030 Poor
Furan:6F 123678 5T117-44-9 |.86E-12 E | 033 Poor
Furan:6F 123789 12918-21-9 2.30E-12 £ L 000 Poor
Furan:6F 234678 60851-34-5 3.T4E-12 E | 050 Poor
Furan: 7F 1234678 67562-39-4 9.79E-12 E I 100 Poor
Furan:TF 1234789 33673-39-7 3.15E-12 E 1 000 Poor
Furan:8F 4 86E-11 E I 1.0 Poor
Metals
Antimony 1440-36-0 JE0F  E ] Poor
Arsenic 1440-38-2 SH0E-06  C 12 Average
Barium 1440)-39- LJIE0 D 3 Below Ave.
Beryllium 1440-4]-7 |83E0T  C 12 4 8E-07 E 1 000 043 Average
Cadmmum 1440439 265E-06  C 12 Average
Chloride LIE03 D . Below Ave,
Chromum (Hex) 18540-29-9  1.65E-06  C 12 Average
Chromium (Total) 1440-47-3 36306 C 10 3.28E-03 E | L0 0.17 Average
Cobalt 1440-48-4 401E03 D 3 Below Ave,
Copper 1440-50-8 LITEOS  C 12 2.62E-05 E [ 100 .43 Average
Flouride JA9E-04 D . Below Ave,
Lead 7439-92-1 LOIE05  C 12 Average
Manganese 1439-96-3 LO0E-05  C 12 3.93E-03 E ) 0.3 Average
Mercury 7439-97-6 15E07T  C 12 T.02E-08 E 1 000 10.7 Average
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External Combustion, No. 6 Fuel Oil

TABLE A-1- COMPARISON OF EPA AND API EMISSION FACTORS

AP-42 PATEF 1.0 Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect  Ratio Quality
Substance CASNo.  (Ib/MMBtu) Rating Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Molybdenum 7439-98-7 SBE06 D 3 Below Ave.
Nickel 1440-02-0 50304 C 12 2.2TE-03 £ I L0 0.25 Average
Phosphorus 1723140 631E-05 D 2 Below Ave,
Selenium 7782492 455606  C 12 | 96E-0)5 E | 017 0.3 Average
Vanadium 1440-62-2 LI2E4 D k Below Ave,
Zinc 7440-66-6 [94E-4 D 3 |.09E-04 F 1 L0 .78 Below Ave
Polycyclic Compounds
Acenaphthene 83-32-9 |41E07  C 10 6.00E-09 D A 134 Average
Acenaphthylene 208-96-8 [69E-09 D 10 209E-09 D 2 000 081  Below Ave.
Anthracene 120-12-7 s3E0Y C 10 20TE-0Y D 2 09 392 Average
Benzo(a)anthracene 56-33-3 J07E08  C 10 |.32E-09 D 2000 03 Average
Benzo(a)pyrene 50-32-8 0 Yes .36E-09 D 2000 Below Ave.
Benzo(b)fluoranthene 205-99.2 8.11E-09 D 2040 Below Ave,
Benzo(b+k)fluoranthene O8TE-09  C g Average
Benzo(e )pyrene 192-97-2 3 8UE-09 D [ 000 Below Ave.
Benzo(gh.1)perylene 191-24-2 |SIER  C 0 6.72E-09 D 2 00 YL Average
Benzo(k)fluoranthene 207-08-Y 4.33E-10 D [ 000 Below Ave.
Chrysene 218-01-9 3908  C 10 2.62E-08 D 2 100 (.61 Average
Dibenz(a hjanthracene ~~ 53-70-3 LIIE08 D 3 Below Ave.
Fluoranthene 206-44-0) JUER  C 10 3.25E-08 ) 2 100 0,61 Average
Fluorene 86-73-7 J98E-08  C [l 3.14E-08 D 2100 0.95 Average
Indeno(1,2,3-cd)pyrene ~ 193-39-5 4308 C ‘} 3.05E-09 D 2000 4.68 Average
Naphthalene 91-20-3 133E06  C 10 404E-07 D 210 18,7 Average
Phenanthrene 85-01-8 TO0E-08  C 11 7.39E-08 D 2 L0 0.95 Average
Pyrene 129-00-0) 28308 C 10 2.T2E-08 ) 2 097 104 Average
Polycyclic Compounds - 7.94E-06 654807 D 2 0% 121 BelowAw
Total
$VOC
2-Chloronaphthalene 01-38-7 |.4E-10 D 1 000 Below Ave.
2-Methylnaphthalene 9]-57-6 T4OE-08 D | 100 Below Ave
Perylene 198-53-0 T44E-10 D 1 000 Below Ave,
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External Combustion, No. 6 Fuel Oil

TABLE A-1- COMPARISON OF EPA AND API EMISSION FACTORS

AP-42 PATEF 2.02 Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect  Ratio Quality
Substance CASNo.  (Ib/MMBtu) Rating Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
VOC
|,1,1-Trichlorethane 13706 E | Poor
Acetaldehyde 15070 6.99E-06 D 2 076 Below Ave,
Aldehyde Total 5.21E-03 D 2 02 Below Ave
Benzene 11-43-2 |43E06  C 12 Average
Chloroform 07-66-3 3.37E-05 D 1 000 Below Ave.
Ethylbenzene 100-41-4 LUE0T  E 1 Poor
Formaldehyde 50-00-0 10EM4  C 12 | 63E-03 D | 093 133 Average
Tolugne 108-88-3 LI3E05 D . J91E-035 ) 1 000 106 Below Ave,
Xylene (o) 05-47-6 127E07  E 1 Poor
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External Combustion - Refinery Gas/Natural Gas
Refinery Gas-fired Boilers, Refinery and Natural Gas-fired Process Heaters, Natural Gas/CVR-fired Steam Generators

TABLE A-2- COMPARISON OF EPA AND AP EMISSION FACTORS

AP-42 PATEF Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of  Defect Ratio  Quality
Substance CASNo.  (Ib/MMBtu) Rafing Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF) Flag
Metals
Antimony 7440-36-0 STEOT D1 100 Below Ave.
Arsenic 7440-38-2 | 96E-07 E . TI9E07  E 2 1.00 0.27 Poor
Barium 144()-39-3 43E06 D ] 5J8E06 D 1 0.00 0.73 Below Ave,
Beryllium T440-41-7 |ISE08  E | Yes L3IE07  E 1T 100 0.090 Poor
Cadmium 1440-43-9 LOBEl6 D ] [49E06 E 2 100 0.72 Below Ave,
Chromium (Total) T440-47-3 |37E06 D 5 STAE06 D2 096 024 Below Ave.
Cobalt 7440-48-4 SE08 D ! Below Ave,
Copper 7440-50-8 §3E07T  C 4 46506 D 2 1.00 0.18 Average
Lead 7439-92-] IBE06 D 2 1.00 Below Ave.
Manganese 7439-96-3 IBENT D . 4%E06 D 2 100 0.076  Below Ave
Mercury 7439-97-6 15607 D 2 L8OE07 D1 036 142 Below Ave.
Molybdenum 7439-98.7 LOBE-06 D ! Below Ave,
Nickel 7440-02-0 20606 C ) JME6 D2 097 0.27 Average
Phosphorus 17123-14-0 f42E-07 ) l (1,00 Below Ave.
Selentum 1782-49-] 2IE08  E | Yes SIE0T  E 2 0.6 0.027 Poor
Silver 144()-22-4 [.61E-06 D l (1,94 Below Ave,
Thallium 1440-28-0 5J8E06 D 1 0.00 Below Ave,
Vanadium 7440-62-2 225606 D ] Below Ave.
Zinc 7440-66-6 JMEDS  E I 43603  E 2 100 0.020 Poor
Polycyclic Compounds
Acenaphthene §3-32-9 |.T6E-09  E I (- JAE09 A 9 079 0,73 Excellent
Acenaphthylene 208-96-8 L.T6E09  E | Yes 053E09 A 9 (89 0.27 Excellent
Anthracene 120-12-7 JHENY E | Yes 47300 A 9 097 .30 Excellent
Benzo(a)anthracene 56-55-3 |.76E-09  E | Yes 2.22E-(8 A 14 099 0.080 Excellent
Benzo(a)pyrene 50-32-8 |.IRE-0%  E | Yes 3, T4E-08 A [4 9% 0.020 Excellent
Benzo(b)fluoranthene 205-99-2 |.76E09  E | Yes 2.65E-08 A 14 098 0.067 Excellent
Benzo(g,h1)perylene 191-24-2 |IBE-09 E | Yes L27E09 A 9 039 093 Excellent
Benzo(k)fluoranthene 207-08-9 |.76E-09  E | Yes [.67E-08 A 13 09 0.11 Excellent
Chrysene 218-01-9 |.T6E-09  E | Yes LS9E09 A 9 05l .11 Excellent
Dibenz(a,hjanthracene  33-70-3 LISE09  E | Yes LOE-09 A 9 0.0 0,79 Excellent
Fluoranthene 206-44-0 204E09 E I STIE09 A 9 1.00 0.34 Excellent
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External Combustion - Refinery Gas/Natural Gas

TABLE A-2- COMPARISON OF EPA AND AP EMISSION FACTORS

Refinery Gas-fired Boilers, Refinery and Natural Gas-fired Process Heaters, Natural Gas/CVR-fired Steam Generators

AP-42 PATEF Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of  Defect Ratio  Quality
Substance CASNo,  (Ib/MMBtu) Rating Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF) Flag
Fluorene 86-73-7 275E09  E 2 4.76E-08 A y 1.00 0.058 Excellent
[ndeno( 1,2, 3-cd)pyrene ~ 193-39- L76E-09  E | Yes TO6E-08 A 13 099 0.025 Excellent
Naphthalene 91-20-3 SO8E0T  E 2 JO0E0T A9 1.00 .53 Excellent
Phenanthrene §5-01-8 |6TE08 D 1 J2NE08 A9 1.00 .52 Excellent
Pyrene 129-00-0 490E-09 E I 076E09 A 9 100 0,30 Excellent
Polycyclic Compounds - 04407 SISE0T A 9 049 1.25 Excellent
Total
SVOC
2-Methylnaphthalene 91-37-6 JBER D 4 Below Ave,
3-Methylchloranthrene  56-49-5 |.T6E-09  E | Yes Poor
Ethylbenzene 100-41-4 L6205 A 6 080 Excellent
Phenol 108-95-2 JOTED6  NR 12 095 NR
VOC
Acetaldehyde 13070 [20E05 NR 20 088 NR
Acrolem 107-02-8 [.74E-05 A 5 0.93 Excellent
Aldehyde Total 66IE05 NR 19 09 NR
Benzene 11432 206E-06 B I3 60IED5 NR 16 079 0.034 Good
BTX Total SA0E05 A 12 03] Excellent
Butane 106-97-8 206E03  E I Poor
Ethane 74-84-0 JME03  E 4 Poor
Formaldehyde 50-00-0 135605 B 2 50605  NR 20 097 |42 (ood
Hexane 110-54-3 |.76E03  E 2 Poor
Hydrogen Sulfide T783-06-4 8E-05 B3 036 (00d
Pentane 109-66-0 255E03  E I Poor
Propane T4-98-6 |3TE03  E | Poor
Propylene 113071 LOE-4 A 10 069 Excellent
Toluene 108-§8-3 3BE06 C 12 [52E04  NR 23 08l 0.022 Average
Xylene (Total) 1330-20-7 2 J0E-03 A 7 078 Excellent
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TABLE A-3- COMPARISON OF EPA AND API EMISSION FACTORS
External Combustion - Crude Oil/Pipeline Ol

AP-42 PATEF Factor

Factor ~ FIRE  #of  Non- Factor ~ EPA  #of Detect  Ratio Quality
Substance CASNo,  (I/MMBtu) Rating Tests Defect?  (IW/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Dioxin/Furan
Dioxm:4D 2378 1746-01-6 JA6E-12  E [ 0.00 Poor
Dioxin:3D 12378 40321-76-4 | 4E-1l  E | 000 Poor
Dioxin:6D 123478 39227-28-6 33E-I1 E [ 000 Poor
Dioxin:6D 123678 §T633-85-7 LORE-IT E [ 007 Poor
Dioxin:6D 123789 19408-74-3 JB3EI1 E | 0.4 Poor
Dioxm;7D 1234678 35822469 930E-11 E [ 100 Poor
Dioxin:3D J26E-10 E L0 Poor
Furan:4F 2378 51207-319 0.23E-10  E [ 100 Poor
Furan:3F 12378 STIT-41-6 SORE-IT E [ 000 Poor
Furan:3F 23478 ST11-314 LOGE-10  E | 0.00 Poor
Furan:6F 123478 70648-26-9 | ME-10  E [ 001 Poor
Furan:6F 123678 37117449 427E-11  E | 0.2 Poor
Furan:6F 123789 72918-21-9 JA46E-12  E [ 0.00 Poor
Furan:6F 234678 60831-34-5 0.l1E-11 E | 0.0 Poor
Furan:7F 1234678 67562-39-4 |.36E-10 E [ 100 Poor
Furan:7F 1234789 55673-89-7 §33E-12 E [ 000 Poor
Furan:8F 120E-11  E [ 100 Poor
Halogens
HCl 7647010 .25E06 D [ 10 Below Ave.
Metals
Arsenic 7440-38-2 6.67E-06  NR 3 100 NR
Beryllum 1440-41-7 |92E-06  E 2 03] Poor
Cadmium 7440-439 25606 NR 4 100 NR
Chromium (Hex) 18540-29-9 LO9E-06  NR 3 047 NR
Chromium (Total) T440-47-3 §.74E06  NR 4 100 NR
Copper 7440-50-8 05E-06 NR 4 100 NR
Lead 1439-92-] LO3E06  NR 4 055 NR
Manganese 7439-96-5 I8IEO5 NR 4 047 NR
Mercury 1439-97-6 LAE-O5  NR 4 100 NR
Nickel 7440-02-0 J40E-03  NR 4 100 NR

19



1N e acan Oy

I LA B UsScIe] SEUE S S el o
B eSS poaleS o L e i b e R

STl | T ) R e 0 L T Tl et L T TR

TABLE A-3- COMPARISON OF EPA AND API EMISSION FACTORS
External Combustion - Crude Oil/Pipeline Ol

E== S I ET LT

1T = SE e BT

AR B2 L LS S0 0L TS ESER] D) Lo

(N wp=piles Dol an i S by U o T e =T | T ]

AP-4) PATEF Factor

Factor ~ FIRE  #of  Non- Factor ~ EPA  #of Detect  Ratio Quality
Substance CASNo,  (I/MMBtu) Rating Tests Defect?  (IW/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Phosphorus 1723140 |78E-4  E 2100 Poor
Selentum T782-49-1 T95E06  NR 3 096 NR
finc 1440-66-6 4E04 NR 4 0% NR
Polycyclic Compounds
Acenaphthene §3-32-9 | 4E0T  C P 100 Average
Acenaphthylene 208-96-8 LBE0R C 3o L00 Average
Anthracene 120-12-7 JTEO8 - C 4100 Average
Benzo(a)anthracene 36-55-3 JI6E-08  C I L0 Average
Benzo(a)pyrene 30-32-8 LI9EO8 D 2 0.9 Below Ave.
Benzo(b)fluoranthene 205-99.2 55E09 D | 100 Below Ave.
Benzo(b+k)fluoranthene §.06E-08 D [ 0.00 Below Ave.
Benzo(e)pyrene 192-97-2 JSTE09 D | L0 Below Ave.
Benzo(g.h,1)perylene 191-24-2 |92E08 D 2 0% Below Ave.
Benzo(k)fluoranthene 207-08-9 23HE10 D L L0 Below Ave.
Chrysene 218019 153E08  C 4 073 Average
Dibenz(a hjanthracene  53-70-3 L23E08 D [ 100 Below Ave.
Fluoranthene 206-44-( 6.88E08  C 4071 Average
Fluorene §6-73-7 20107 C 4 L0 Average
Indeno(1,2,3-cd)pyrene ~ 193-39-3 L9E-08 DD 2 0 Below Ave,
Naphthalene 91-20-3 SA5E-06 4 L0 Average
Polyeyclic Compounds - TNED6  C 3 09 Average
Total
Phenanthrene §3-01-8 LOTET  C 4100 Average
hyiene 129-00-0 LISEOT  C 4 082 Average
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TABLE A-3- COMPARISON OF EPA AND API EMISSION FACTORS
External Combustion - Crude Oil/Pipeline Ol

AP-4) PATEF Factor

Factor ~ FIRE  #of  Non- Factor ~ EPA  #of Detect  Ratio Quality
Substance CASNo,  (I/MMBtu) Rating Tests Defect?  (IW/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
SYOC
2-Chloronaphthalene 91-38-7 §16E-08 D | L0 Below Ave.
2-Methylnaphthalene 01-57-6 251E07 D [ LO0 Below Ave.
Benzaldehyde 100-32-7 474E-05 K [ 0.00 Poor
Perylene 198-35-0 SITEI0 D | L0 Below Ave,
VOC
|, 3-Butadiene 106-99-0 |36E-04 D [ 0.00 Below Ave.
Acetaldehyde 15070 LOSEOS E 2 088 Poor
Acrolemn 107-02-8 JI0E06  E | 0.00 Poor
Aldehyde Total 257E05  NR 3 036 NR
Benzene 11-43-2 LOTE06 D 2 036 Below Ave,
BTX Total 497E05 D2 039 Below Ave.
Chloroform 67-66-3 0.02E-05 D | 0.00 Below Ave.
Formaldehyde 50-00-0 LI4E05 NR 3 0IF NR
Propylene 115071 436605 D 2 000 Below Ave.
Toluene |08-§8-3 JE0F B }oo038 Good
Xylene (Total) 1330-20-7 289E-06 D [ 0.00 Below Ave.
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TABLE A-4 - COMPARISON OF EPA AND APT EMISSION FACTORS

[nternal Combustion, Reciprocating Engine, Diesel-fired, Oxygen < 13%, > 600 hp

AP-4] PATEF Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect  Ratio Quality
Substance CASNo,  (Ib/MMBtu) Rating Tests Detect? (IW/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Polycyclic Compounds
Acenaphthene §3-32-9 4.68E-06 F | 454E06 D | 100 103 BelowAve
Acenaphthylene 208-9-8  9.23E-06 E | 8I7E-06 D | 100 103 Below Ave.
Anthracene 120-12-7  1.23E-06 i | L20E06 D | 100 03 Below Ave
Benzo(a)anthracene 36-33-3 6.22E-07 E I 6.14c-07 D 1 10 101 Below Ave.
Benzoa)pyrene 50-32-8 2.3TE0T E | J49E07 D | 045 .03 Below Ave.
Benzo(b)fluoranthene ~ 205-99-2  1.11E-06 F | Yes LOSEO6 D | 027 103 BelowAve
Benzo(g,h,1)perylene 191-24-2  5.36E-07 E | S42E-07 D | 100 103 Below Ave.
Benzo(k)fluoranthene 207089 218E-07 E | Yes LI3E07 D | (.76 102 Below Ave.
Chrysene 8019 1.33E-06 E l [49E06 D [ 100 103 Below Ave.
Dibenz(ahjanthracene 33703 3 46E-07 E I Yes 336E07 D [ 0.00 1.03 Below Ave,
Fluoranthene 206-44-0  3.7IE-06 E | 392E06 D | 100 095  Below Ave.
Fluorene §6-73-1 |.28E-03 F | L25E05 D | 100 .03 Below Ave.
Indeno(1,2,3-cd)pyrene 193395 4.14E-07 F | Yes 401E07 D | 0.3 103 Below Ave
Naphthalene 91-20-3 . 30E-04 E | |27E-4 D | 100 103 Below Ave.
Phenanthrene §5-01-8 4,08E-03 i | SOTE5 D | 100 .03 Below Ave
Pyrene 120000 3.71E-06 E I JOIE06 D | 100 103 Below Ave.
Polycyclic Compounds - MIEM B 1 Y 206E04 D 1 099 103 Below Ave,
Total
VOC
Acetaldehyde 1307-0 2.32E-03 E | 244E-0y  E | 100 103 Poor
Acrolem 107-02-8  T.88E-06 F | 157606 E | 0.56 .04 Poor
Aldehyde Total LOIE-04  E | 100 Poor
Benzene 71432 1.76E-04 B | TIEM4 D | 100 .09  Below Ave.
BTX Total LIGEO3 D | 100 Below Ave.
Formaldehyde 50-00-0 1.89E-05 E | T68E-05  E | 100 103 Poor
Propylene 15-07-1  2.79E-03 F | LTIE0F D | 100 103 BelowAve
Toluene |08-88-3  2.81E-04 E | 203E-4 D | 100 107 Below Ave,
Xylene (Total) 1330-20-7  1.93E-04 B | L89E4 D | 100 .02 Below Ave.
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Substance

Polycyclic Compounds
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(b+k)tluoranthene
Benzo(g.h.1jperylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,hjanthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Polyeyclic Compounds -

Total

$VOC
Benzaldehyde

VOC
|.3-Butadiene

Acetaldehyde
Acrolein

Aldehyde Total

Benzene
BTX Total

Formaldehyde
Propylene
Toluene

TABLE A-5 - COMPARISON OF EPA AND APIEMISSION FACTORS

Internal Combustion, Reciprocating Engine, Diesel-fired, Oxygen > 13%, < 600 hp

CAS No,

AP-4)

PATEF

Factor

AP4l

§3-32-9
208-96-8
120-12-7
36-33-3
50-32-8
205-99-2

191-24-2
207-08-9
218019
53-70-3
206-44-(
§6-73-1
193-39-5
91-20-3
§3-01-§
129-00-0

100-52-7

106-99-0
15-07-0
107-02-8

11-43-2
50-00-0

115-07-1
108-88-3

| 42E-06

3.06E-06
|.87E-06
|.68E-06

|.88E-07
9.91E-08

4.89E-07
|.3SE-07
3.53E-07
.A3E-T

T.61E-06
2.92E-05
33E-07
8 48E-05
2. 94E-(3

4.78E-06
|.68E-04

3.91E-03

1.67E-04
9.25E-03

9.33E-04
|.18E-03

2.58E-03
409E-04

#of

Non-
(Ib/MMBtu) Rating Tests Detect?

Factor

EPA  #of
(Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)

1 m T e

2 M M1 M =1 2 1 rm1 01 M1

I~ b~ P~ I~ —=— [~ =3 = el — =

Yes
Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes
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L 43E-06
.08E-06
|.86E-06
1.67E-06
L03E-08
L8TE-07
|.03E-08
4.12E07
300E-07
3 S2E-07
4 10E-07
1.59E-06
2 90E-05
2TIE07
8 48E-05
2.93E-05
4 T8E-06
1.68E-04

9.01E-05

386E-03
1.64E-04
9.37E-05
| 99E-03
5.8 1E-04
1. 36E-03
I.19E-03
258E-03
3 96E-04

= 0O O O O O 0O O O 0O 0O 0O O 00O 0O 3 83 s

= O m O 0O m Mo m T

et Pl el Bkl == oy Pl == Pl = e = = === 2 B2 a3 Bk

2 M~ -2 2 2 2 e D =

Detect

1.00
100
.00
100
0.00
0.50
0.00
.00
0.50
1.00
100
1.00
0.99
100
1.00
1.00
1.00
0.99

.68

0.00
100
0.82
100
.00
0.95
100
1.00
100

Factor
Ratio

0.99
1.00
1.00
101
8.3
.53

.19
.5
1.00
| .42

1.00
.01

.38
1.00
1.00

1.00
1.00

101

1.00
0.99

1.06
0.99

1.00
.03

Quality

He
Be
Be
Be
Be
He
Be
Be
Be
Be
Be
Be
Be
Be
Be
Be
Be
Be

Flag

ow Ave,
oW Ave,
ow Ave,
oW AVE.
oW Ave,
ow Ave,
oW Ave,
ow Ave,
oW AVe,
oW Ave,
ow AVe,
oW Ave,
ow Ave,
oW Ave,
ow Ave,
ow Ave,
oW Ave,
ow Ave,

Poor

Below Ave,

Poor
Poor
Poor

Below Ave.
Below Ave.

Poor

Below Ave.
Below Ave,
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Substance

Xy
Ay
Xy

ene (m,p)
ene (o)
ene (Total)

TABLE A-5- COMPARISON OF EPA AND API EMISSION FACTORS
Internal Combustion, Reciprocating Engine, Diesel-fired, Oxygen > 13%, < 600 hp

AP-4] PATEF Factor
Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect  Rafio Quality

CASNo. (ID/MMBtu) Rating Tests Detect?  (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag

| ME-04 D ] 100 Below Ave,
95-47-6 [49E-04 D | 0.00 Below Ave.
[330-20-7  2.85E-04 E | 2904 D ] 1.00 .10 Below Ave,
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TABLE A-6 - COMPARISON OF EPA AND API EMISSION FACTORS

Internal Combustion, Reciprocating Engine, Gas-fired, 2-Stroke, Lean-burn
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AP-4) PATEF Factor
Factor ~ AP42  #of  Non-  Factor ~ EPA  #of Detect Ratio Quality

Substance CASNo,  (Ib/MMBtu) Rating  Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Polycyclic Compounds
Acenaphthene §3-32-9 |3E06 C - TOGE-0T D 1 0.00 .89 Average
Acenaphthylene 208-96-8  3ITED6  C 4 LOSE-05 D | 100 .30 Average
Anthracene 120-12-7  TI8E0T  C 4 429606 D 1 100 0.17 Average
Benzo(a)anthracene 36-33-3 3.36E-07 C 3 8)ME0T D I 100 .39 Average
Benzo(b)fluoranthene 205992 RSIE09 D | |41E07 D I 000 0.060  Below Ave
Benzo(z.h.1)perylene 191-24-2  248E08 D I 895E-08 D 1 0.00 028  Below Ave.
Benzo(k fluoranthene 207-08-9  4.26E-09 D I 435E06 D l .00 0.0010  Below Ave,
Chrysene 28019 672E0T  C ] L6lE06 D 1 100 042 Average
Fluoranthene 06-440  36IE07T  C 1 LSE0T D L 000 2.8 Average
Fluorene 86-737 L69E06  C ] 232E06 D I 000 0.73 Average
Indeno(1,2,3-cd)pyrene 193-39-5 0.93E-09 D l Below Ave,
Naphthalene 91-20-3 063E05  C T 209E-04 D I 100 .46 Average
Phenanthrene §5-01-8 ISE06 C - 468E06 D | 100 (.75 Average
Pyrene 120000 SME0T  C 4 2TE07T D | 064 237 Average
Polycyclic Compounds - Total |J4E04 D 2 J40E4 D | (.98 056 Below Ave.
VOC
.1.2.2 Tetrachloroethane 79-34-5 0.63E-05 ( i Average

1,2 Trichloroethane 79-00-3 SAEDS  C ] Average

| Dichloroethane JOIE0 C ] Average

2,3 Trimethylbenzene JIMEDS D ] Below Ave

24 Trimethylbenzene 03-63-6 LIE4  C 4 Average
| 2 Dichloroethane ()7-06-2 4 22E-03 D 2 Below Ave
1,2 Dichloropropane T8-87-5 446E-05 D ] Below Ave
13,5 Trimethylbenzene | 80E-03 D I Below Ave
|3 Butadiene 106-99-0 820604 D 16 Below Ave
1.3 Dichloropropene MLT6 4ME0F C ] Average
2,2 4-Trimethylpentane 540-84-1  B4oE04 B 10 (iood
Acelaldehyde 13070 1T6E03 A 58 8.360E-03 E [ 100 0.93 Excellent
Acrolein 107-02-8  7.78E-03 A 43 [90E03 E 1 100 409 Excellent
Aldehyde Total JOE02  E I 100 Poor
Benzene 71431 | 94E-03 A 3l TARE-03 D 2 100 0.26 Excellent
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TABLE A-6 - COMPARISON OF EPA AND API EMISSION FACTORS

Internal Combustion, Reciprocating Engine, Gas-fired, 2-Stroke, Lean-burn

AP-4] PATEF Factor
Factor ~ AP42  #of  Non-  Factor ~ EPA  #of Detect Ratio Quality
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Substance CASNo,  (Ib/MMBtu) Rating  Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag

Biphenyl 02-52-4 J95E-06  C ] Average
BTX Total LIE02 D 2 100 Below Ave,
Butane 40 C ] Average
Carbon Tetrachlonde 36-23-5 007E-05  C ] Average
Chlorobenzene 108-90-7  444E05  C ] Average
Chloroform 67-66-3 4TE05  C ] Average
Ethylbenzene 100-41-4  108E-04 B 27 (jood

Ethylene Dibromide 106-93-4  TMED  C ] Average
Formaldehyde 50-00-0 SO2E02 A 58 485E02  E 2 100 .14 Excellent
Methanol 67-56-1 2 48E-03 A 43 Excellent
Methylene Chloride 74-87-3 INEM4 C 4 Average
n-Hexane 10-54-3 445604 C 9 Average
Phenol 108-952  421E05  C ] Average
Propylene 115-07-1 L3E02 D 2 100 Below Ave,
Styrene 100-42-5  S48E05 A 2l xcellent
Toluene 108-88-3  9.03E-4 A 3l JT2E03 D 2 100 0.35 Excellent
Vinyl Chloride 15014 24TES C 3 Average
Xylene (m,p) SOEM D 2 100 Below Ave,
Xylene (o) 95-47-6 JHAEM D 2 100 Below Ave,
Xylene (Total) 1330-20-7  2.68E-04 A 5 Excellent
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TABLE A-T- COMPARISON OF EPA AND AP1 EMISSION FACTORS

Internal Combustion, Reciprocating Engine, Gas-fired, 4-Stroke, Lean-burn

AP-4] PATEF Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of  Detect Ratio Quality
Substance CASNo, (IWMMBtu) Rating Tests Defect?  (Ib/MMBtu) Rating Tests  Ratio  (EPA/PATEF)  Flag
Polycyclic Compounds
Acenaphthene 3329 IBE06  C 3 08307 D l 1.00 .83 Average
Acenaphthylene 08-96-8  S33E06  C ] 123606 D | .00 0.77 Average
Anthracene 120-12-7 JMENT D l 1.00 Below Ave,
Benzo(a)anthracene 36-33-3 T41E08 D l .00 Below Ave,
Benzo(a)pyrene 50-32-8 JI8E08 D l 0.76 Below Ave.,
Benzo(b)fluoranthene ~ 205-99-2  1.66E-07 D ) JHEOT D l 0.95 0.53 Below Ave.
Benzo(e)pyrene 192.97-2 41507 D ] Below Ave,
Benzo(g.h.1)perylene 191-24-2  414E07 D ] O80E-08 D l 1.00 4.2 Below Ave,
Benzo(k)fluoranthene 207-08-9 SU4E0T D l .98 Below Ave,
Chrysene 208019 693E07  C ] 019608 D l 1.00 15 Average
Dibenz(ahjanthracene  53-70-3 |04E-08 D l 1.00 Below Ave.
Fluoranthene 06-440  L1E06  C ] JIE0T D l 1.00 467 Average
Fluorene §6-73-1  S67E06  C 3 43807 D 1 0.00 129 Average
Indeno(1,2,3-cd)pyrene ~ 193-39-3 |.I4E0T D | .00 Below Ave,
Naphthalene 01-203  THENS  C i l.I6E04 D l 1.00 .64 Average
Phenanthrene 8018 LO4E-03 D 2 SIE0T D l .00 111 Below Ave,
Pyrene 120000 L36ED6  C ] |LIREOT D l 1.00 116 Average
Polycyclic Compounds - J0E05 D | 127E04 D 1 100 021 Below Ave.
Total
VOC
|12 2-Tetrachloroethane ~ 79-34-5  4.00E-05 £ y Yes Poor
||, 2-Trichloroethane ~—~ 79-00-5  JI8E-03  E A (- Poor
.1 Dichloroethane 2.36E-05 E Y Yes Poor
|,2,3 Trimethylbenzene 2 30E-03 D I Below Ave
|,24 Tnmethylbenzene 93636 143E05  C ] Average
.2 Dichloroethane 107-06-2  2.36E-05 £ y Yes Poor
|3 Butadiene 106-990  267E04 D | Below Ave
| 3-Dichloropropene 2156 269E05  E : Yes Average
224-Tnmethylpentane ~~ 540-84-1 ~ 250E-4  C } Average
Acetaldehyde 15070 B36E03 A ] JR0E03  NR 5 1.00 2.0 Excellent
Acrolem 107028 5I14E03 A 32 |56E-03 NR 5 1.00 330 Excellent
Aldehyde Total JSE2 NR 5 1.00 NR
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TABLE A-T- COMPARISON OF EPA AND AP1 EMISSION FACTORS

Internal Combustion, Reciprocating Engine, Gas-fired, 4-Stroke, Lean-burn

AP-42 PATEF Factor
Factor  AP42  #of  Non- Factor FPA  #of  Detect Ratio

Quality
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(N wp=piles Dol an i S by U o T e =T | T ]

Substance CASNo, (IWMMBtu) Rating Tests Defect?  (Ib/MMBtu) Rating Tests  Ratio  (EPA/PATEF)  Flag
Benzene 1432 440E4 A 6 |J0E-03 A 10 1.00 0.34 Excellent
Biphenyl 02524  212E4 D ) Below Ave.
BTX Total |.99E-05 A 0 100 Excellent
Carbon Tetrachlonde 6-23-5  J67E05  E § Yes Poor
Chlorobenzene 108-90-7  304E-05  E 0 Yes Poor
Chloroform 6766-3  285E-03  E 9 Yes Poor
Ethyl Benzene 100-41-4  397E05 B 14 (iood
Ethylene Dibromide 106-93-4  443E05  E ) Yes Poor
Formaldehyde 00040 SEEDR A 32 LI0E02 - NR 10 100 .88 Excellent
Methanol 67-56-1  2.50E-03 B 15 (i0od
Methylene Chloride 1487-3  200E0y  C 0 Average
n-Hexane 10343 LIEDS  C ) Average
Phenol 108952  240E05 D ] Below Ave,
Propylene 115-07-1 LT0E02 A 10 0.9 Excellent
Styrene 100-42-5  236E05  E 26 Yes Poor
Toluene 108-88-3  4.08E-4 B 14 494E04 A 10 100 .83 Excellent
Vinyl Chloride 014 T4k C Y Average
Xylene (m,p) | 44E-04 A 0 100 Excellent
Xylene (o) 05-47-6 SBOE-05 A 10 0.97 Excellent
Xylenes 1330-20-7  1.84E-04 B 14 (i00d
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TABLE A-§ - COMPARISON OF EPA AND API EMISSION FACTORS

Internal Combustion, Reciprocating Engine, Gas-fired, 4-Stroke, Rich-burn

AP-4] PATEF Factor

Factor ~ AP42  #of  Non- Factor EPA  #of  Detect Ratio (Quality
Substance CASNo,  (I/MMBtu) Rating  Tests Defect?  (Ih/MMBtu) Rafing Tests Ratio (EPA/PATEF)  Flag
Polycyclic Compounds
Naphthalene 91-20-3 9.71E-03 £ 13 Yes Poor
Polycyclic Compounds - |4IE4 D ) Below Ave
Total
VOC
,1.2.2-Tetrachlorogthane ~ 79-34-5 2.53E-03 ( 3 Average
| 1.2-Trichloroethane 79-00-5 | 53E-05 E 3 Yes Poor
|, | Dichloroethane |.13E-03 E k Yes Poor
.2 Dichloroethane |.13E-05 £ 3 Yes Poor
|3 Butadiene 106-99-0 6.63E-03 ) . Below Ave.
Acetaldehyde 15070 2.79E-03 C g [63E03 E I 00 .12 Average
Acrolein 107-02-8 203E-03 C g M4 D2 00 511 Average
Aldehyde Total LI3E02 E I 00 Poor
Benzene 71-43-2 |, S8E-03 B I8 093E-03 D 2 100 0.16 (iood
BTX Total 133602 D 2 100 Below Ave,
Carbon Tefrachlonde 56-23-5 |.77E-05 E 3 Yes Poor
Chlorobenzene |08-90-7 .29E-03 E ] Yes Poor
Chloroform 07-60-3 |.37E-05 E 3 Yes Poor
Ethyl Benzene 100-41-4 JASE- E 1 Yes Poor
Ethylene Dibromide 106-93-4 2.15E-05 E k Yes Poor
Formaldehyde 50-00-0 205E-02 A I8 498E03  C 3 100 411 Excellent
Methanol 67-36-1 3,06E-03 ) Z Below Ave,
Methylene Chlonde 74-87-3 4.12E-03 C 3 Average
Propylene [15-07-] L0302 D1 093 Below Ave,
Styreng 100-42-5 L. I9E-05 E 3 Yes Poor
Toluene 108-88-3 5,58E-04 A I8 28403 D2 100 0.20 Excellent
Vinyl Chloride 15401-4 1.18E-06 E k Yes Poor
Xylene (m,p) 466E4 D 2 L0 Below Ave.
Xylene (o) 05-47-6 IE4 D2 100 Below Ave,
Xylene (Total) 1330-20-7  1.95E-4 A b Excellent
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TABLE A-9- COMPARISON OF EPA AND APL EMISSION FACTORS

Internal Combustion, Gas Turbine, Refinery/Natural Gas-fired, Duct Burners

AP-4] PATEF Factor
Factor ~ AP42  #of  Non- Factor ~ EPA  #of  Detect Ratio Quality
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Substance CASNo,  (IW/MMBtu) Rating Tests Defect? (IW/MMBtu) Rating Tests Ratio  (EPA/PATEF)  Flag
Metals

Arsenic T440-38-

Cadmium 7440-43-9 292606 E 2 049 Poor
Chromum (Hex) 18540-29-9 I 3E06  E 1 0.00 Poor
Chromium (Total) 7440-47-3 49605  E 2 .00 Poor
Copper 1440-30-8 lL16E05 D 2 (.88 Below Ave,
Lead 7439-92-1 IBE0S E I 000 Poor
Manganese 7439-96-5 470 D2 100 Below Ave,
Mercury 7439-97-6 435606 D 2 100 Below Ave.
Nickel 7440-02-0 TT0E-05  E 2 .00 Poor
zinc 7440-66-6 lI6E-04 D 2 .00 Below Ave,
Polycyclic Compounds

Acenaphthene §3-32-9 2E08 D] .00 Below Ave.
Acenaphthylene 208-96-8 LOTE-08 D | .00 Below Ave,
Anthracene 120-12-7 JBE08 D] .00 Below Ave.
Benzo(a)anthracene 30-23-3 |49E08 D l .86 Below Ave.
Benzo(b)fluoranthene 205-99.2 250E08 D 1 .82 Below Ave,
Chrysene 218-01-9 [07E07 D 1 .00 Below Ave.
luoranthene 206-44-0 990E-08 D 00 Below Ave,
luorene §6-73-7 |.76E0T D 00 Below Ave.
Naphthalene 91-20-3 | J0E-06 J4E05 D 0 0.035 Average
Phenanthrene §5-01-8 6J7E0T D 00 Below Ave,
Pyrene 129-00-0 LI9E0T D 1 .00 Below Ave,
Polycyclic Compounds - 2.20E-06 WIE0GS D1 100 0057  Average
Total

SVOC

Phenol 108-93-2 24E-05 D ] (.68 Below Ave,
VOC

| 3-Butadiene 106-990  4.29E-07 Yes Below Ave
Acelaldehyde 15070 4.00E-03 411E06  E l .00 9,73 Average
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TABLE A-9- COMPARISON OF EPA AND APL EMISSION FACTORS

Internal Combustion, Gas Turbine, Refinery/Natural Gas-fired, Duct Burners
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AP-42 PATEF Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of  Detect Ratio Quality
Substance CASNo,  (IW/MMBtu) Rating Tests Defect? (IW/MMBtu) Rating Tests Ratio  (EPA/PATEF)  Flag
Acrolein 107028  640E-06  C 1 Average
Aldehyde Total [58E-4 E 1 .00
Benzene 106-99-0  L2E0y A 21 Excellent
Ethylbenzene 100-41-4  J20E05  C 5 Average
Formaldehyde 30-00-0 1.10E-04 A 33 JO9E03  E ) .00 .23 Excellent
N-nitrosodimethylamme ~ 62-75-9
N-nitrosomorpholine 59-89-2
Propylene Oxide 13-36-9 JRE-05 D l Yes Below Ave
Tolugne 108-88-3  127TE-4  C |l L6204 E 1 0.0 0.79 Average
Xylene (Total) [330-20-7  6.40E-03 C 1 3.4E04  E l 0.00 0.17 Average



(Bl e =l =T T
I LA B UsScIe] SEUE S S el o
B eSS poaleS o L e i b e R

STl | T ) R e 0 L T Tl et L T TR

E== S I ET LT

1T = SE e BT

AR B2 L LS S0 0L TS ESER] D) Lo

(N wp=piles Dol an i S by U o T e =T | T ]

TABLE A-10- COMPARISON OF EPA AND API EMISSION FACTORS

Internal Combustion, Gas Turbine, Refinery/Natural Gas-fired, No Duct Burners

AP-4) PATEF Factor

Factor AP #of Factor ~ EPA  #of Detect Ratio Quality
Substance CASNo,  (IWMMBtu) Rating  Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Metals
Arsenic T440-38-
Cadmium 7440-43-9 S8E06  E 1 100 Poor
Chromum (Hex) 18540-29-9 L4E06  E 1 0.0 Poor
Chromium (Total) 7440-47-3 |3E0S  E [ 082 Poor
Copper 1440-30-8 412805 E 1T 100 Poor
Lead 7439-92-1 JHE-05  E [ 030 Poor
Manganese 7439-96-5 L29E-04 E 1 100 Poor
Mercury 7439-97-6 L5305 D 1 100 Below Ave.
Nickel 7440-02-0 |66E-04 E [ 100 Poor
zinc 7440-66-6 498E-03  E | 100 Poor
Polycyclic Compounds
Acenaphthene §3-32-9 IBEN D2 066 Below Ave.
Acenaphthylene 208-96-8 JNE0 D2 0M Below Ave,
Anthracene 120-12-7 AR D2 100 Below Ave.
Benzo(a)anthracene 30-23-3 LISE0Y D ! 0. Below Ave.
Benzo(b)fluoranthene 205-99.2 JI0E09 D ! 04 Below Ave.
Benzo(z.h,1)perylene 191-24-2 LB3E9 D1 056 Below Ave.
Benzo(k)fluoranthene 207-08-9 2E09 D | 0.4 Below Ave.
Chrysene 218019 49309 D 2 03l Below Ave.
Fluoranthene 206-44-0 LIGE-R D 2 100 Below Ave,
Fluorene §6-73-7 4908 D 2 100 Below Ave.
Indeno(1,2,3-cd)pyrene ~ 193-39-5 [.75E-09 D I 132 Below Ave.
Naphthalene 91-20-3 ,JOE-06 C 5 120807 D2 100 .78 Average
Phenanthrene §5-01-8 046E08 D 2 100 Below Ave.
Pyrene 129-00-0 LOE8 D2 10 Below Ave.
Polycyclic Compounds - J0E06  C ; 006E-07 D 2 098 243 Average
Total
$YOC
Phenol 108-95-2 6JIE6 D 1 100 Below Ave.
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TABLE A-10- COMPARISON OF EPA AND API EMISSION FACTORS

Internal Combustion, Gas Turbine, Refinery/Natural Gas-fired, No Duct Burners
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AP-4) PATEF Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect Ratio Quality
Substance CASNo,  (IWMMBtu) Rating  Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
VOC
| 3-Butadiene 106-99-0 4. 29E-07 D 2 Yes Below Ave.
Acetaldehyde 13070 4.00E-03 C 9 LOTE0S D2 090 .30 Average
Acrolem 107-02-8 0.40E-06 C ] LT2E05 D 1T 0.0 0.37 Average
Aldehyde Total I36E-04 D 2 098 Below Ave.
Benzene 106-99-0 .20E-03 A 2 Excellent
BTX Total LITEd D 2 070 Below Ave.
Ethylbenzene 100-41-4 32003 C ) Average
Formaldehyde 50-00-0 T.10E-4 A 13 L0E4 D2 098 2.0 Excellent
N-nifrosodimethylamine ~ 62-75-9
N-nitrosomorpholine 59-89-2
Propylene 115071 L3E03 D 1 100 Below Ave.
Propylene Oxide 15-36- 2. 84E-05 D 1 Below Ave,
Toluene 108-§8-3 |.27E-04 C 11 J06E04 NR 3 100 042 Average
Xylene (Total) 1330-20-7  6.40E-03 C ] 1J0E-04 NR 3 098 0,083 Average
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TABLE A-11- COMPARISON OF EPA AND PATEF EMISSION FACTORS
Direct Combustion, Asphalt Blowing, Blow Cycle
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EPA PATEF Factor

Factor ~ AP42  Data  Non- Factor ~ EPA  Data  Detect Ratio Quality
Substance CASNo,  (I/MMBtu) Rating Pnts  Detect?  (Ib/MMBtu) Rating Pnts  Ratio (EPA/PATEF)  Flag
Halogens
HCl 1647-01-0 LOBE-06 E | 100 Poor
Metals
Beryllium 1440-41-7 J47E-06 E l (1,00 Poor
Chromum (Total) 1440-47-3 JO4E0y  E | .00 Poor
Copper 1440-50-8 JATES K 1 L0 Poor
Manganese 7439-96-5 l.IGE-4 E I L0 Poor
Mercury 1439-97-6 §.33E06 D | 100 Below Ave,
Zne 144()-66-6 T91E-4  E l 1,00 Poor
SVOC
Ethylbenzene 100-41-4 LI0E04  E L 0.00 Poor
Phenol 108-95-2 TI2E05 D 1 L0 Below Ave.
VOC
Acetaldehyde 15070 |6TE-06  E | 100 Poor
Aldehyde Total S02E06  E I 100 Poor
Formaldehyde 50-00-0 33E06  E 1 L0 Poor
Hydrogen Sulfide 1783-06-4 L93E-03 D L 000 Below Ave,
Xylene (Total) 1330-20-7 SI0E-4 E [ 0.00 Poor
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TABLE A-12- COMPARISON OF EPA AND API EMISSION FACTORS

Direct Combustion, Asphalt Blowing, No Blow Cycle

AP-42 PATEF

Factor ~ AP42  #of  Non- Factor ~ EPA  #of  Defect Quality
Substance CASNo,  (I/MMBtu) Rating Tests Detect?  (I/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Halogens
HCl 1647-01-0 THEOT  E | 100 Poor
Metals
Beryllium 1440-41-7 LI9E-06  E l (1,00 Poor
Chromum (Total) 1440-47-3 |JE-05 E [ 0.00 Poor
Copper 1440-50-8 356E-05 K 1 L0 Poor
Manganese 7439-96-5 |.95E-4 E I L0 Poor
Mercury 1439-97-6 S03E06 D | 100 Below Ave,
Zne 144()-66-6 JO4E-04  E l 1,00 Poor
SVOC
Ethylbenzene 100-41-4 TITE4  E L 0.00 Poor
Phenol 108-95-2 437E-05 D 1 L0 Below Ave.
VOC
Acetaldehyde 15070 LOTE06 E | 100 Poor
Aldehyde Total L63E05  E I 100 Poor
Formaldehyde 50-00-0 | 22E05  E 1 L0 Poor
Hydrogen Sulfide T183-06-4 LT3E03 D L 0.00 Below Ave,
Xylene (Total) 1330-20-7 117E-4  E [ 0.00 Poor
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TABLE A-13- COMPARISON OF EPA AND API EMISSION FACTORS

Direct Combustion, Coke Calcining

AP-42 PATEF Factor

Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect  Rafio Quality
Substance CASNo,  (IWMMBtu) Rafing Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Dioxin/Furan
Dioxmn:4D 2378 1746-01-6 J68E-11 D 1 0.00 Below Ave.
Dioxin:4D Other J44E-10 D I 100 Below Ave,
Dioxin:3D 12378 40321-76-4 292E-11 D 1 0.00 Below Ave.
Dioxin:5D Other 2T4E-10 D | 034 Below Ave,
Dioxin:6D 123478 39227-28-6 J45E-11 D | 0.2 Below Ave,
Dioxin:6D 123678 57653-85-7 440E-11 D | 0.60 Below Ave.
Dioxin:6D 123789 19408-74-3 42E-11 D | 033 Below Ave,
Dioxin:6D Other 206E-10 D | 055 Below Ave.
Dioxin:7D 1234678 35822-46-9 419E-100 D | 100 Below Ave,
Dioxin: 7D Other 409E-10 D | 100 Below Ave,
Dioxin:8D 525E09 D | 100 Below Ave,
Furan:dF 2378 31207-31-9 423E-11 D | 062 Below Ave.
Furan:4F Other 435E-10 D | 100 Below Ave.
Furan:3F 12378 STI17-41-6 442E-11 D | 036 Below Ave,
Furan:5F 23478 5711-314 409E-11 D | 0.5 Below Ave.
Furan:5F Other J.I6E-10 D | (.66 Below Ave,
Furan:6F 123478 10648-26-9 188E-11 D | 100 Below Ave.
Furan:6F 123678 57117449 THE1l D | 100 Below Ave.
Furan:6F [23789 12918-21-9 295E-11 D .38 Below Ave,
uran:6F 234678 60851-34-5 60.50E-11 D 0 Below Ave.
Furan:6F Other 481E-10 D 0 Below Ave,
uran:TF 1234678 07562-394 475610 D 0 Below Ave,
Furan:7F 1234789 55673-89-7 SO4E-11 D | .64 Below Ave,
Furan: TF Other |LTTE-10 D | 040 Below Ave,
Furan:8F 413E-10 D | 100 Below Ave.
Metals
Antimony 1440-36-0 |4E04 D 1 032 Below Ave,
Arsenic 7440-38-2 |45E05 D | 000 Below Ave.,
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Direct Combustion, Coke Calcining

TABLE A-13- COMPARISON OF EPA AND API EMISSION FACTORS

AP-4 PATEF
AP #of  Non- Factor ~ EPA  #of Detect Quality

Substance CASNo,  (IWMMBtu) Rafing Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Barium 7440-19-3 6I0E-05 D 1 100 Below Ave,
Beryllum T440-41-7 63E06 D 1 043 Below Ave.
Cadmium 7440-43-9 290E05 D1 0.0 Below Ave
Chrommum (Hex) 18540-29-9 22806 D1 L00 Below Ave.
Chromium (Total) 7440-47-3 690E05 D 1 100 Below Ave
Copper 1440-30-8 J90E05 D 1 0.0 Below Ave,
Lead 7439-92-1 |91E-04 D | 048 Below Ave.
Manganese 7439-96-5 |44E-04 D | 089 Below Ave,
Mercury 7439-97-6 48604 D 1 100 Below Ave.
Nickel 1440-02-0) J8TE-04 D | (.66 Below Ave,
Phosphorus 1723140 4605 D 1 0.0 Below Ave,
Selenium 7782-49-2 45605 D 1 0.0 Below Ave,
Silver 1440-224 SOTE0s D1 0.0 Below Ave,
Thallium T440-28-0) LIBE04 D | 0.00 Below Ave.
Zinc 1440-66-6 3peE-04 D 1 100 Below Ave,
Polycyclic Compounds

Acenaphthene §3-32-9 LA40E08 D 1 100 Below Ave,
Acenaphthylene 208-96-8 SSE08 D1 L0 Below Ave.
Anthracene 120-12-7 SA0E-08 D 100 Below Ave,
Benzo(a)anthracene 36-55-3 260E08 D .38 Below Ave,
Benzo(a)pyrene 30-32-8 J41E08 D 0.00 Below Ave,
Benzo(b)fluoranthene 205-99-2 241E08 D 0.00 Below Ave.
Benzo(g,h1)perylene 191-24-2 24108 D 1 0.00 Below Ave
Benzo(k)fluoranthene ~ 207-08-9 JAE8 DT 000 Below Ave,
Chrysene 218-01-9 3BE08 D | 076 Below Ave.
Dibenz(ahjanthracene  33-70-3 241E08 D L 0.00 Below Ave,
Fluoranthene 206-44-0 LOGE0T D | 100 Below Ave,
Fluorene 86-73-7 LTOE-0T D 1 1.0 Below Ave,
Indeno(1,2,3-cd)pyrene ~ 193-39-5 JAER D 1 000 Below Ave,
Naphthalene 91-20-3 THE06 D1 100 Below Ave.
jﬂlwlrrﬂ i Compounds - 857E06 D 1 0% Below Ave

old
Phenanthrene §3-01-8 560E07 D 1 100 Below Ave,
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TABLE A-13- COMPARISON OF EPA AND API EMISSION FACTORS

Direct Combustion, Coke Calcining

AP-4] PATEF Factor
Factor ~ AP42  #of  Non- Factor ~ EPA  #of Detect  Rafio Quality

Substance CASNo,  (IWMMBtu) Rafing Tests Detect? (Ib/MMBtu) Rating Tests Ratio (EPA/PATEF)  Flag
Pyrene 129-00-0 T86E-08 D 1 100 Below Ave
VOC

Acetaldehyde 15070 M2E03 D1 L0 Below Ave.
Acrolein 107-02-8 LO4E-03 D [ 000 Below Ave,
Aldehyde Total L16E03 D 1 073 Below Ave,
Benzene 71-43- LOE03 D1 100 Below Ave,
BTX Total 42603 D 1 086 Below Ave,
Formaldehyde 30-00-0 L4E03 D 1 0.0 Below Ave.
Toluene [08-88-3 |.63E-04 D [ 100 Below Ave,
Xylene (m,p) RO0E-05 D 1 026 Below Ave,
Xylene (o) 05-47-6 13204 D 1 0.0 Below Ave,
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APPENDIX B—IDENTIFICATION OF HAP GAPS AND
INCONSISTENCIES
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TABLE B-1 I[ILNIIHCA'IION OF HAP GAPS AND INCONSISTENCIES FOR DIOXINS/FURANS

EPA or
PATEF EPA/  Basedon

Quality ~ PATEF  Non-
Rating  Ratic  detects?

I LA B UsScIe] SEUE S S el o
B eSS poaleS o L e i b e R

(enerally Good Quality and
EPA/PATEF consistent

EPAIPATEF ratio large or Discrepaney  ABC > & No
Data setis small FawTests D ¢ By No

0 > b

E.NR

ABC < No

o LA S ST | T ] e e L L I e et S BT T e e O g

Data set is small or
af poor quality

No Factors Available

External Combustion Internal Combustion

RICE Gas RICE Gas RICE Gas Turbine  Turbine No
RICE Diesel RICE Diesel 2-sfroke  d-sfroke  4-stroke  Duct  Duct  Asphalt AsphaltNo  Coke

Nof NGRef Crude >600hp  <600hp  Lean Lean Rich  Burers  Bumers Blow Cycle Blow Cycle Calcining

Dioxin/Furan

Dioxin:4D 2378 Faw Tsls

Dioxin: 5D 12378 Few Tesls

Dioxin:6D 123478 Faw Tests

Dioxin:6D 123678 Faw Tests

Dioxin:6D 123749 Faw Tesls
§3 Dioxin;TD 1234678 Few Tasls
g ‘% Dioxin:&D Faw Tests
E IE Furan:dF 2378 Faw Tests
ﬂé Furan:5F 12378 Faw Tesls
32 Furan:3F 23478 Few Tests
g3 Furan:6F 123478 Few Tests
”§ Furan:6F 123678 Faw Tests
5””; Furan:oF 23789 Few Tesls
3: Fura6F 24675 Fow Tsts
3% Furan: TF 1234678 Faw Tsts
8 Furan:7F 1234789 Faw Tesls
% Furan:8F Few Tesls
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TABLE B-2 IDENTIFICATION OF HAP GAPS AND INCONSISTENCIES FOR METALS

EFA or
PATEF  EPA/  Basedon

Quality ~ PATEF Non-
Rafing  Ratio  detects?

(enerally Good Quality and
EPAIPATEF consisent ABC < Mo
EPAPATEF ratio large or Discrepaney ABC = 5x No
Data setis small - Faw Tasts 0 < By No

> X

Data set is small or D
of poor quality E NR

|

No Factors Available

External Combustion Internal Combustion

RICE Gas RICE Gas RICE Gas Turbine Turbine No Asphalt  Asphalt
RICE Diesel RICE Diesel 2-stroke  4-stroke  d-stroke  Duct Duct Blow NoBlow  Coke

No.i  NGRef Crude  >600hp  <600hp  Leam  Lean Rich ~ Bumers Bumers  Cycle  Cycle  Calcining
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Metals

Antimony Few Tasls Few Tasls
Arsenic h _ Few Tests
Barium FewTests  Few Tesls Few Tests
Beryllium Few Tests
Cadmium Fisw Tasls Fiw Tesls
Chromium (Hex) Few Tests
Chromium {Total) Discrepancy  Few Tests Few Tesls
Cobalt Few Tests  Few Tests

Copper Discrepancy Faw Tesls Few Tesls
Lead Feew Tests Few Tesls
Manganese Few Tests Few Tests
Mercury Discrepancy Few Tasls Faw Tesls Few Tesls
Malybdenum Fiw Tests  Few Tests

Nicke = ] Few Tests
Phosphorus Few Tests  Few Tesls Few Tests
Selenium Fiw Tesls
Silver Few Tests
Thallum - Few Tests
Vanadium Few Tests  Few Tests

Line fou Tests [
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EPA or
PATEF  EPA/  Basedon

Quality  PATEF Non-
Rating  Ratio  detects?
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(senerally Good Quality and
EPAIPATEF consisent ABL < No
EPAIPATEF ratio large or Discrepaney  AB.C > by No
Data setis small  Faw Taats D & By No

0
E, NR

> By

Data set is small or
of poor quality

TABLE B-3 IDENTIFICATION OF HAP GAPS AND INCONSISTENCIES FOR POLYCYCLIC COMPOUNDS

No Factors Available
Exlemal Combustion Internal Combustion
RICE Gas RICE Gas RICE Gas Turbine Turbine No Asphalt  Asphalt
RICE Diesel RICE Diesel 2-stroke 4d-stroke  d-stroke  Duct Duct Blow MNoBlow Coke
Nof  NGRef Crude  =600hp  <600hp  Lean  Lean  Rich  Bumers Bumers Cycle  Cycle  Calcining
Polyeyelic Compounds

Acenaphihene Discrepancy FewTesls  Fow Tesls Faw Tests  Few Tosls Faw Tesls
Acenaphthylene Fiw Tests FewTests  Few Tests Fiow Tests  Few Tesls Few Tests
Anthracene FewTests  Few Tests Few Tasts FewTests  FewTesfs Faw Tests
Benzo(a)anthracene Discrapancy Discrapancy FewTests  Few Tesls Faw Tests Fow Tests  Few Tesls Faw Tesls
Benzo(a)pyrene Few Tesls Discrepancy FewTesls  FewTesls  Discrepancy Faw Tests Fow Tasls
§3 Benzo(b)fluoranthenc FewTests Discrepancy FewTests  FewTests  FewTests  FewTests  Few Tests Fiew Tests  Few Tesls Few Tasts

g ‘;‘;3 Benzo(b+ ) uoranthene - Few Tests FewTests  FewTests  Few Tests

8¢ Benzole jpyrene Few Tasts
zé Benzo{g,h1)perylene FewTesls  FewTests  FowTesls  Fow Tests Few Tesls Fow Tests
32 Benzofkfluoranthene FewTests  FewTests  FewTests  FewTests  FewTests Few Tests Few Tesis
g3 Chrysene Discrepancy  FewTests  Few Tests _ FewTests  Few Tesls Few Tests
ﬂé Dibenz{a hjanthracene FewTesls  FewTesls  Fow Tests Faw Tasts Faw Tesls
5””; Fluoranthene Discrepancy  FewTests  Few Tests - Fiw Tests  Feiw Tesls Few Tests
ﬁﬁ Fluorene FewTests  Few Tests Few Tests  Few Tests Few Tests
& E Indeno( 1,2, 3-cdpyren Discrepancy FewTests  FewTests  FewTests  FewTests  Few Tests Few Tesfs Faw Tests
8 Naphthalene Discrapancy FawTosls  Fow Tesls Distrapanc Fow Tests
% Phenanthrene FewTests  Fow Tests Fisw Tests Fw Tests  Few Tesls Fiw Tists
) Pyrene FewTests  FewTests Few Tests FewTests  Few Tests Few Tests
Discrapancy FewTesls  FewTesls  Few Tesls Faw Tesls W- Faw Tesls

Polyeyclic Compounds - Total
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TABLE B-4 IDENTIFICATION OF HAP GAPS AND INCONSISTENCIES FOR ORGANIC COMPOUNDS

EPA or
PATEF  EPA/  Basedon

Quality  PATEF Non-
Rating  Rafio  defects?
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(aenerally Good Guality and
EPAIPATEF consisent ABC < Ko
EPA/PATEF ratio large or Discrepaney ABC =« No
Data setis small FawTests D & By No

)
E, NR

2 BX

Data set is small or
of poor quality

No Factors Avallable

External Combustion Internal Cambustion

RICE Gas RICE Gas RICE Gas Turbine Turbine No Asphalt  Asphal
RICE Diesel RICE Diesel 2-stroke  d-stroke  4-stroke  Duct Duct Blow NoBlow Coke

Nof  NGRef Crude  2600hp  <600hp Lean Lean Rich  Bumers Bumers Cycle  Cycle  Calcining

YOC
|,1.2,2-Tetrachloroethane
|,1.2-Trichlorocthane
.24 Trimethylbenzene
.2 Dichlooethane
|.3-Butadiene

Fiw Tasts Fiw Tesls Fou Tests  Few Tasls

g 3 | 3-Dichloroprapene
% g 1,2 4-Trimethylpentane
v IE Acetaldehyde Few Tests Faw Tesls
E Acrolein Faw Tesls
a2 Aldehyde Total Few Tests Few Tests
S .
2 g Benzene - Discrepancy FewTests  FewTests  FewTesls Few Tests
| .
He Biphenyl
H; BTX Total - FewTests  FewTests  FewTests Few Tests Few Tesls
iﬁ Carbon Tetrachloride
& E Chlorobenzene

3 Chloroform Few Tesls

: Ehylbenzene - I

Ethyl Dibromide

Formaldehyde Discrepancy
Hexane

Methanol

Methylene Chloride

Propylene

Propylene Oxide

Styrene

Tolugne Few Tests  Discrepancy - FewTests  Few Tests
Vinyl Chlorde

Xylene (Total) _ FewTests  FewTests  Few Tests

Faw Tesls

B Footests  FowTess FewTests

Few Tests
Fiw Tesls

Faw Tests

Disciepancy Dscreponcy [N e Tes's
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Additional copies are available through Global Engineering
Documents at (800) 854-7179 or (303) 397-7956

Information about APl Publications, Programs and Services is
available on the World Wide Web at: http://www.api.org

American 1220 L Street, Northwest
L Petroleum Washington, D.C. 20005-4070
Institute 202-682-8000 Product No. 147200



