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PREFACE

The final report for this study has been designed to permit the reader
2asy access to specific informatdion of interest. The reader should start
by perusing the Ixecutive Summary, wqich is separately bound, for an over-
viaw of efforts to improve the South Coast Air Basin emission inventory.
Next, we suggest that the reader check the Table of Contents of this
volume, which represents a topical outline of Volumes I and II, to obtain
an understanding of the breadth of this study and to locate areas of
specific interest.

The reader is directed to the following sections for detailed information
on the changes made to the inventory: (1) the Executive Summary; (2)
Yolurne [--Main Report, which discuss2s the nerformance of the project; and
(3) Volume II--Appendixes, which provide greater detail primarily in the
form of tables and Tistings.
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ABSTRACT

The purpose of this study was to improve the quality of the 1979 South
Coast Air Basin emnission inventory for reactive organic gases and nitroyen
oxides. To address this effort, Systems Applications, Inc. as prime con-
tractor, joined with Radian Corporation as subcontractor, to utilize the
strengths of eacnh firm in the areas of emission inventory development,
emission testing and characterization, process engineering, and data base
management. The technical approach of this study team included (1) a
review of existing inventory data to identify emission Source categories
and reactive species most likely to cause uncertainty in predicted photo-
chemical ozone concentrations; (2) a field survey and testing program that
provided basic data and information for revising the 1979 inventory; and
(3) the generation of an improved ROG and MO, inventory for the SOCAB that
was compatible with the modeling emission data format, Statistical
methods were applied in selecting representative facilities for the field
survey and testing program. Quality control was practiced throughout the
project, narticularly with regard to data handling and emission testing.
Changes to the inventory were within the overall estimated variation for
typical inventory emission totals. Based on the study, the 1979 total
inventory of TOG and NOX emissions was found to be qfreasonably accurate

. representation of the actual basin-wide inventory. K§ignificant changes. to

both individual source and source category emissions and to ROG speciation
were made during the study. The most significant change to the inventory
was the addition of new speciation profiles for TOG emissions which
resulted in important changes to organic gas reactivity. Twelve recom-
mendations for quiding future activities in the area of emission inventory
development are presented tn the report,
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DISCLAIMER
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1 INTRODUCTION

This report describes a major study performed by Systems Applications and
Radian Corporation, and sponsored by the Air Resources Board (ARB), to
improve the quality of emission estimates and associated characteristics
(e.g., spatial location and speciation profiles) of the original 1979
California South Coast Air Basin (SOCAB) emission inventory. The primary
motivation for the study involved improvement in the precision of emission
estimates of reactive organic gases (ROG) and nitrogen oxides (NOX) to
better reflect actual emissions of organic gases and NO for use in
ongoing and future modeling of photochemically reactive pollutants. The
research study involved analysis and enhancement of the gridded Modeling
Emission Data (MED) inventory prepared from the ARB and South Coast Air
Quality Management District (SCAQMD) data bases.

Over the years, various agencies have sponsored many studies to improve
emission inventories and data bases, particularly for the SOCAB. The
fundamental purposes of such work have been (1) to improve the
understanding of sources and their emissions and (2) to assist modeling

efforts aimed at establishing air quality impacts, appropriate control

strategies, and permit conditions. Throughout this work, concerns have
arisen that due to uncertainties, emission inventories may not reflect
actual emission levels into the atmosphere. Our study sought to improve
the SOCAB inventory and, where possible, to enhance all ROG and NOX
inventories in the state (e.g., through better speciation data).

SCOPE OF THE STUDY

Since the purpose of the study was to improve the original SOCAB inventory
for use in high-resolution (i.e., detailed spatial and temporal specifi-
cation) photochemical modeling activities, primary emphasis was given to
reducing uncertainty in emissions of reactive organic species. We
examined ROG and NO, emissions from stationary (both point and area)
sources. The Systems Applications and Radian study team developed four
major tasks for upgrading the MED inventory that included

guos2(a)r 2 1
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(1) A review of 1nventory'data and photochemical modeling results to
identify those source categories most Tikely to cause uncer-
tainty in predicted ozone concentrations.

(2) A survey of selected sources in southern California to provide
basic information for upgrading emission estimates, operating
schedules, source identifications, etc.

(3) A test program for gathering improved data on organic gas
speciation,

(4) The development of an improved ROG and NO, inventory for
the SOCAB compatible with the MED inventory format.

The primary product of this project is a revised set of computer files
representing the MED inventory. To generate the upgraded set of MED
files, a substantial body of data and information was developed during the
project. Much of this information, which has been transmitted to the ARB,
will also be useful to the state and local control agencies in improving
the emission data bases from which the original MED inventory was

derived. Moreover, several ARB staff members provided project guidance
through frequent meetings, reviews of written summaries for bimonthly
meetings, and reviews of monthly status reports.

Several other products have also resulted from this study. In addition to
this report and its appendixes, (1) a separately bound Executive Summary;
(2) supporting documentation for revisions to the inventory; and (3) the

‘key product of the study--the revised MED computer files comprising the

inventory--have been submitted to the ARB Contract Manager.

REPORT ORGANIZATION

Section 2 of this report describes both the study approach and the
original 1979 inventory to which modifications were made. Sections

3 through 6 discuss the four study tasks in the order of their per-
formance. A final section contains our conclusions and recommendations.
Separately bound appendixes provide further detail in several areas.

aqosz(a)r_z 2
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2 STUDY APPROACH AND ANALYSIS OF THE 1979 EMISSION INVENTORY

GENERAL PROCEDURES

The general study objectives were to uncover uncertainties and errors in
the inventory, and to reduce or eliminate them to improve the quality of
the inventory, particularly for photochemical modeling purposes. As
noted, we created four tasks to carry out these objectives: selection of
source categories for in-depth examination, information gathering through
surveys and testing of these categories, and improvement of the inventory
using the new information.

The study focused on the 1979 gridded SOCAB inventory for a summer
weekday. The major pollutant of interest was ROG and primary attention
was given to stationary sources. We updated the inventory wherever
possible on the basis of actual 1979 operating conditions; however, actual
1979 emission data could not always be obtained. For example, the
gasoline samples analyzed in Task 3 were collected in 1983 and 1984,
Nevertheless, the general integrity of the data as representative of 1979
conditions was maintained in the revised inventory.

DESCRIPTION OF THE 1979 SOCAB EMISSION INVENTORY

The two major components of the 1979 MED inventory are the point source
and area source files. The point source file was developed primarily on
the basis of two data files--the Emission Inventory System (EIS) file and
the Electronic Data Processing (EDP) file--that existed at the SCAQMD.

The area source file was developed to account for all emission sources not
contained in the EIS or EDP files. An understanding of how the 1979

~emission inventory was developed is important in recognizing those

components of the inventory with significant uncertainties and is valuable
during review of the approach that was taken to improve the inventory.
Therefore, derivation of EIS and EDP files are described next, followed by
a description of how they were combined and supplemented to develop the
original 1979 inventory.

guos2(alr 2 ' 3
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Derivation of the EIS and EDP Files

The EIS File

The EIS file contains information on approximately 1000 facilities having
the largest emission rates (greater than 20 tons/year of any pollutant) in
the SOCAB. The source categorization in the EIS file is quite detailed
because emissions from each facility are divided among a number of source
classification codes (SCCs).

As part of this study, the data in:the 1979 EIS file were checked using
the 1979 SCAQMD emission fee data and the total emissions from each
facility were found to be fairly accurate. These emission totals are
based on actual 1979 activity data (e.g., throughput, fuel consumption,
etc.) and, in general, are also based on widely accepted emission factors
such as those from the EPA publication AP-42 (EPA, 1983). However, the
distribution of these emissions among the various sources and processes
that make up the facility was inaccurate in many cases. It appears from
our study that these emission totals were distributed using existing SCCs,
rather than using newly created SCCs that would make the inventory more
consistent with the emission fee data. As a result, we found that the
emissions classified by SCC in the EIS file were frequently inaccurate.
This 1inaccuracy, in turn, has a significant effect on the assignment of
speciation profiles. )

The EDP File

The EDP file stores information on all equipment operating under a permit
issued by the SCAQMD., This file contains data on the grid cell location
of the facility, permit numbers, emission rates (in pounds per hour),
daily and weekly operating schedules, and administrative and enforcement
information for approximately 10,000 facilities. Throughput data and
emission factors are not recorded, however.

In general, the information contained in the EDP file is not considered by
the state and local control agencies to be representative of 1979 condi-
tions. For the most part, these data are updated only when a permit is
modified or when special survey data are incorporated into the system.
This means that in many cases the emission estimates have not been updated
in over ten years. Also, because the emission estimates are made at the
time a source is permitted, these estimates are seldom based on actual
throughput data for more recent years.

suos2(al)r 2 4
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Development of the Original 1979.Inventory

The EIS and EDP data bases were merged to generate a comprehensive
inventory for the SOCAB. Because data in the EDP file for sources
emitting more than 20 tons/year were duplicated in the EIS file, and
because EIS data were considered superior for emission inventory purposes
by the agencies, the EIS file was used to generate the inventory for the
larger sources. The EDP file was used to generate emissions for all
remaining permitted sources. Ultimately, the data in these district files
were compiled in the ARB's Emission Data System (EDS) before conversion to
the MED format.

After reviewing the emission sources covered by the EIS/EDP files that
were entered as point sources into EDS, area source categories were
developed and an emission file of the complete inventory was created.
Several agency and outside-party reviews of the draft 1979 inventory then
took place and changes were made in an iterative process. (For further
details on the development of the inventory, the reader is referred to
ARB, 1982a, 1982b, 1981; SCAQMD, 1982a, 1982b, 198la, 1981b, 1980; SCAQMD,
SCAG, and ARB, 1981; Stredler, Sonnichsen, and Taback, 1979; 0Oliver, Hogo,
and Saxena, 1983; and Bradley, Johns, Tate, and Yotter, 1984).

COMPOSITION OF THE MED FILES

The original 1979 SOCAB inventory was received at Systems Applications in
June 1983 and included computerized data files in MED format comprising
roughly 35,000 lines of code and emission rates for total organic gases
(T0G), NOX, carbon monoxide (C0), and sulfur oxides (SOX). Particulate
matter emission estimates were also available from the agencies but were
not transmitted. Although the goal of the project was to update ROG and
NO, emissions, some revisions were also made to CO and SOX emissions for
cases in which such changes were straightforward. The first activity
required for using these data was to read, summarize, diagnose, and format
the computerized information.

There are seven MED computer files that make up the MED data base. The
first two files contain point source and area source emissions; the format
of these emission files is shown in Table 2-1. The third file identifies
organic gas speciation profiles according to individual species and weight
percents; the profiles are corrected for molecular weight so that all
profiles ‘are expressed consistently. The fourth file contains profile
names and numbers as well as species fractions for NO, and SO,. File five
provides the correspondence between SCCs and their speciation profiles.
The sixth file, known as the chemical file, identifies organic species and
their SAROAD codes and molecular weights. The seventh file contains stack

guos2(a)r 2 5
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TABLE 2-1, Format of the MED emission data files.

Field RBegin Column  Type and Length Description
1 1 A8 Scenario
2 9 b14 SIC
3 13 A8 SCC (for point sources;
area sources use CES codes)
4 21 13 I (grid cell)
5 24 I3 J (grid cell)
6 27 12 Year
7 29 [2 Month
3 31 12 Day
9 33 o2 Begin hour
10 35 12 End hour
11 37 ' 19 Facility ID
12 45 15 Stack ID
13 51 12 County
14 53 I3 Air basin
15 56 : F5.0 Elevation (meters above ground)
16 61 F10.1 CO (kg/hr)
17 71 F10.1 NO, (kg/hr)
18 81 F10.1 S0, (kg/hr)
19 91 F10.1 TOG (kg/hr)
20 101 F10.1 TSP (kg/hr)
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parameters for selected point sources in the inventory. For purposes of
simplicity, these MED files are often thought of in terms of three
categories: emission files, organic gas speciation files, and the stack
data file. This set of files, as revised, represents the key product of
this study and has been returned to the ARB 1in the same format in which it
was received. No revisions were made to the stack data file.

0f the seven MED files, the two emission files comprise the major part of
the MED data base. The point source file identifies emission rates for
each emission point in the air basin by SIC/SCC (standard industrial
classification code/source classification code). For example, 2911/1-02-
006-01 represents an external combustion boiler burning natural gas at a
petroleum refinery. Emissions from the point source file are often
divided into an elevated and a Tow-level point source file for modeling
purposes. The second emission file represents smaller emission points
that were aggregated into common area source categories. There are
approximately 200 area source categories listed in the file by category of
emission source (CES) number; for example, CES 47449 represents gasoline
exhaust from residential utility equipment. Emission levels for each
category are identified by grid cell. Area sources are commonly divided
into two files--non-motor-vehicle area sources and on-road motor vehicles.

The speciation of TOG emissions is based on the 8-digit SCC code for point
sources and on the 5-digit CES code for area sources. For reporting
purposes in this project, we subsequently placed species in the five
reactive carbon-bond classes using a version of the carbon-bond chemical
package. These five reactive classes of organics are

O0lefins
Paraffins
Aromatics
Carbonyls
Ethylene

The emission totals presented in this report include emissions from
sources located within the SOCAB, which covers Orange County and portions
of Los Angeles, Riverside, and San Bernardino counties., The grid region
consists of 5-kilometer-square cells, and the data are representative of
source operations for an average summer weekday in 1979. In addition,
emissions from all sources are disaggregated into hourly increments.

Using another file known as "category," individual emission points and
source categories in the inventory can be reported in several ways:

guos2(a)r 2 7
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Activity-process-entrainment-dimension (APED) codes
SIC/SCC code

CES code

Control code

This level of detail permits emissions to be categorized in many different
ways, which in turn helped us to identify and analyze the various compo-
nents of the inventory. During the inventory development process, we
categorized sources and examined emission summaries using the following
codes:

Activity--related to the product or objective of a source, such as
"fabricated metal manufacturing.”

Process--related to the equipment or process employed by a source,
such as "boilers and heaters."

01d inventory category (0IC)~--a more generic system for categorizing
sources that relates to commonly used names, such as "dry cleaning"
and "trains",

Control--related to the control measure affecting the emissions from
~a source, such as "automobile assembly 1ine surface coating."

Table 2-2 presents 1979 SOCAB emission totals in OIC format as received
from the ARB. Note that on-road motor vehicle emissions, which were not
examined during this project, are excluded from this table. Thus, "total
emissions" in the table do not reflect the sum of emissions from all

categories of sources in the region. This convention of reporting

emissions only for stationary and off-road mobile sources is consistent
with the project's focus and is followed throughout this report. Also for
reporting purposes, TOG and ROG emissions are expressed by weight equiva-
lent of methane, NOX emissions are expressed by weight equivalent of
nitrogen dioxide, and SO, emissions are expressed by weight equivalent of
sul fur dioxide.

guos2(a)r 2 8
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TABLE 2-2. Original emission data by OIC code.

(Tons per day)

CODE SOURCE NAME TOG ROG co NOX SOX
199 FUEL COMBUSTION fa.00 a2.99 g.09 .00 2.09
119 AGRICULTURAL o.99 2.989 o.08 2.03 0.00
129 OIL AND GAS PRODUCTION 3.79 9.66 1.87 7.48 B.1¢
132 PETROLEUM REFINING 11.65 4.87 3.68 59.35 - 6.21
149 OTHER MANUFACTURING/INDUSTRIAL 7.35 3.903 71.13 62.41 16.04
150 ELECTRIC UTILITIES 12.43 8.41 14.21 136.36 B9.38
169 OTHER SERVICES AND COMMERCE 3.75 #.82 2.87 25.25 1.64
179 RESIDENTIAL 1.84 2.67 1.75 27 .38 #.05
199 OTHER 15.78 2.11 12.73 43.92 2.66
209 WASTE BURNING B.28 2.08 a.08 2.08 g.09
219 AGRICULTURAL DEBRIS g.06 .92 .76 g.8a 9.0
229 RANGE MANAGEMENT u.08 2.0 o.98 2.08 .09
239 FOREST MANAGEMENT - 9.99 2.08 .08 .94 2.80
240 INCINERATION 72.16 .04 g.43 g.42 3.39
299 OTHER .29 .09 .34 B.04d 2.20
300 SOLVENT USE a.ea .29 .98 B8 9.00
319 DRY CLEANING 11.60 8.20 .08 g.og 2.29
320 DEGREASING 33.94 23.1%5 .00 .13 2.08
332 ARCHITECTURAL COATING 88.91 B7.98 B.og .0 g.99
348 OTHER SURFACE COATING 141.44 138.71 @.38 @.39 .24
359 ASPHALT PAVING 32.28 22.83 .88 g.08 .08
3680 PRINTING 12.40 12.94 g.81 g.13 0.68
379 DOMESTIC 46.26 39.63 2.00 g.00 B.89
38¢ INDUSTRIAL SOLVENT USE 23.16 22.64 2.008 g.02 g.08
399 OTHER 2.03 1.88 B.08 .89 2.09
400 PETROLEUM PROCESS, STORAGE & TRANSFER .98 a.94 g.00 .89 g.08
419 OIL AND GAS EXTRACTION 56.86 44 .45 g.00 g.11- B.00
420 PETROLEUM REFIMNING 55.51 49.13 15.82 13.38 56.81
430 PETROLEUM MARKETING 372.18 84.02 g.00 2.03 .08
499 OTHER 12.43 1#.84 2.9a2 2.08 .94
Sp8 INDUSTRIAL PROCESSES - a.00 Q.08 a.08 a.a9 .08
519 CHEMICAL 19.60 7.89 2.57 ag.58 2.16
529 FOOD AND AGRICULTURAL 19.93 8.28 7.25 2.36 .82
564 MINERAL PROCESSES 1.11 2.75 6.97 4.27 3.19
578 METAL PROCESSES 4.31 2.26 164.861 5.64 19.90
580 WOOoDh AND PAPER a.13 #.99 9.02 a.87 B.658
599 OTHER 4.11 3.88 9.81 0.49 2.83
690 MISC PROCESSES 7.99 .00 9.00 9.08 0.48
618 PESTICIDE APPLICATION 15.34 13.487 .09 2.29 B.ag
620 FARMING OPERATIONS 137.34 15.73 9.00 .09 a.90
638 CONSTRUCTION AND DEMOLITION oY a.00 .08 v.e95 B.048
644 ENTRAINED ROAD DUST - PAVED a.99 2.00 o.08 .89 2.08
658 ENTRAINED ROAD DUST - UNPAVED B.ag 2.99 0.04 2.9 0.09
664 UNPLANNED FIRES 85.95 47.77 499.94 10.77 0.00
688 SOLID WASTE LANDFILL 1638.83 18.16 .08 a.a3 g.08
699 OTHER 13.31 9.42 .13 .67 2.09
88 ON ROAD VEHICLES JU ) .o .00 b .43 0.8
710 LIGHT DUTY PASSENGER .91 g.94d .89 Q.43 0.8
720 LIGHT AND MEDIUM DUTY TRUCKS .99 a.00 g.8d g.a9 2.900
738 HEAVY DUTY GAS TRUCKS 9.9 .08 .84 .83 0.08
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CODE SOURCE NAME 10G ROG co NOX

740 HEAVY DUTY DIESEL TRUCKS : Q.98 2.08 a.904 2.08 b.44
758 MOTORCYCLES B.o0 2.04 o.008 ) a.46
BoY OTHER MOBILE 9.88 9.00 9.04 .80 a.64
812 OFF ROAD VEHICLES 31.494 26.87 148.740 8.22 2.87
820 TRAINS 6.53 5.98 19.04 21.49 2.14
832 SHIPS 1.78 1.63 3.51 12.72 17.37
859 AIRCRAFT - GOVERNMENT 2.17 a4.17 1.53 g.49 0.497
868 AIRCRAFT - OTHER 19.56 18.94 83.79 11.99° 1.12
B78 MOBILE EQUIPMENT 24.47 19.56 164.87 73.27 5.36
888 UTILITY EQUIPMENT 12.42 19.39 112.97 1.66 a.o8%5
908 UNSPECIFIED SOURCES ) .99 0.9 .02 0.08 .68
TOTAL 2962.42 771.98 1278.27 528.990 217.61
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3 TASK 1: IDENTIFICATION OF SOURCE CATEGORIES FOR FURTHER STUDY

The purpose of Task 1 was to identify those source categories that cause
the largest potential uncertainty in downwind ozone predictions. The
product of Task 1 formed the basis for the remaining tasks, in which
sources were surveyed and tested. The improvements made to the emission
inventory for these categories accomplished the study objective of
reducing uncertainty in specific emission estimates.

Because an exhaustive study of the entire emission inventory for the SOCAB
was beyond the scope of this work, it was necessary to select from the
existing inventory certain source categories judged to contribute the most
to the uncertainty in downwind ozone predictions. The original 1979
summer weekday inventory for the SOCAB was employed to carry out this
selection process. The inventory was examined at various levels of detail
to determine the relative contribution of different components to uncer-
tainty in tnhe inventory. Information thus obtained was used to rank the
source categories on the basis of their estimated contribution to
uncertainty in downwind ozone predictions. This ranked 1ist was further
studied, and a subset was recommended for investigation during the

- remainder of the project.

The categorization scheme selected for Task 1 was based on the source
classification code (SCC--point sources) and the category of emission
source (CES--area sources) systems employed in the 1979 data base.
Although a simpler scheme based on the activity or process code, for
example, would be significantly easier to manipulate, it would not provide
a sufficient level of detail for examining source characteristics during
Task 1. Similarly, a more detailed scheme, such as the standard
industrial classification (SIC) code along with the SCC, would result in
an unwieldy number of sources (several thousand for point sources).’

THE THREE-STEP APPROACH

Overview

Task 1 was delineated into three steps, as depicted in Figure 3-1.
Because the project focused on ozone predictions, we gave greater emphasis

84052 5
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Rank 393 SCCs and

121 CESs on basis Revise rankings
of WROG [i.e., using NO, and
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(see legend)
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FIGURE 3-1. Diagram of approach to Task l--source category ranking.
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FIGURE 3-1 (concluded)
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Emission factor
Speciation profile
Activity data

Control effectiveness
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Temporal distribution
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NF = 5 x 10" for SCC;

4

2 x 1077 for CES

WROG
Weighted ROG in kilograms/day

LEGEND

Weighting Factors (WF)

WF nog = 15
WF_ =5
1
WF, = 5

HF3 3 for SCC; 4 for CES

NF4 = 3 for SCC; 2 for CES
HFS =2
NFG =]

Rankinas (R)

R] =1toh

Rz =1 tob

R3 =1 to 5; 0 for SCC Group 5,
CES Group 4

R4 =1 to 5; 0 for SCC Group 5,
CES Group 4

R5 =1 to 5; 0 for SCC Group 5,
CES Group 4

R6 =1 to 5; 0 for SCC Group 5,
CES Group 4

(5 = most uncertain)
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to ROG emissions . and reactivity in ranking source categories than to other
source characteristics. Thus, in Step 1 of Task 1, SCC and CES categories
were first ranked on the basis of their ROG emission levels and OH
reactivityl the greater the ROG emissions and/or reactivity, the higher
“the SCC/CES was ranked. Point sources (SCC) and area sources (CES) were
ranked separate]y on the basis of their "weignted ROG" (WROG) values until
fﬁéy‘ﬁére 1ntegrated into a s1ng]e 11st at the end of Task 1. ’

After the initial ranking of categories using ROG emissions and their
reactivity, the rankings of SCCs and CESs were revised in Step 1 on the
basis of their NO, emissions and TOG emissions. The resulting lists, at
this stage called the Step 1 lists, were broken into five or six groups of
CESs and SCCs for simplified manipulation; Group 1 was the set of CESs or
SCCs deserving the most attention., Since not all CESs/SCCs could be
studied during the project, the top source categories were planned for
examination in Tasks 2 and 3.

In Step 2 of Task 1, six source characteristics were used to ultimately
rerank categories in the top four to five groups of the Step 1 lists. The
other groups were not examined in Step 2. The uncertainty and variability
in the following six characteristics were evaluated:

Speciation profiles
Emission factors

Activity (throughput) data
Control effectiveness '
Temporal distributions

Effect of stack nheight on ozone model predictions

 The CESs/SCCs evaluated in Step 2 were ranked on the basis of these six
‘characteristics. The resultant six rankings were then used in conjunction

with the Step 1 lists to develop a refined ranking of CESs and SCCs in
terms of their potential for causing uncertainty in predicting downwind
ozone concentrations. Judgment was employed in determining the relative
importance of the Step 1 Tist and the six characteristics. The Step 1
1ist was considered the most important element in the final ranking; next
in importance were the speciation profile and emission factor
uncertainties; the last four characteristics were judged to affect the
final ranking to a lesser extent. Figure 3-1 contains the equation used

to develop the Step 2 lists.

In Step 3, the results of Step 2 were carefully scrutinized to formulate
the final Task 1 Tist. The CESs/SCCs in the lower groups of the Step 2
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1ists were reviewed for possible inclusion in the final list, Identi-
fication of similar SCCs that could be surveyed as a group was also an
important consideration in the selection process. Finally, the contract
requirements influenced the final selection for the Task 1 list. The
following sections discuss each of the three steps in detail.

Step 1--Emissions and Reactivity Considerations

~Past_modeling experience has shown that the contribution of a particular
source to ozone formation is often directly related to the ROG emissions
gattr1buted to that source. Even small uncertainties and variabilities in
- the emission characteristics of relatively large sources of ROG could,
; therefore, result in large uncertainties in downwind ozone predictions.
7 However, this relationship has limitations because it does not take into
i account the differing reactivity of hydrocarbon species. For example, if
. two sources have identical ROG emission rates, but one source emits all
- olefins and the other all paraffins, then the former source would have

—more impact on ozone formation than the latter.

Therefore, we can contrive another scalar, which is a better indicator of
a source's impact on ozone formation. This is done by integrating the
concept of hydroxyl (OH) reactivity into the ROG emission estimates.

Thus, in Step 1 of Task 1, SCC and CES categories were ranked on the basis
of their ROG emission Tevels and "OH reactivity" (the speed with which the
hydrocarbon species combines with ‘the OH radical); as their ROG emissions
and reactivity increased, the SCC/CES categories were ranked higher on the
Step 1 list. The combination of mass emissions and reactivity was known

as "weighted ROG" (WROG).

The scientific basis underlying the reactivity.of organics is quite
complex. The objective of the WROG reactivity classification scheme was
to simplify the concept of reactivity by developing a numerical method
indicative of the relative contribution of each source to the overall
ozone problem. An assumption of this scheme was that no one source
dominates the urban atmosphere.

T An average hydroxyl reactivity was computed for each SCC/CES on a per-

i carbon-atom basis using the ROG species profiles and a set of OH rate

} constants. Because OH rate constants are not known for every ROG species
‘used in the profiles, we grouped species.into five reactive classes and
Eused the following set of OH rate constants, expressed as (ppm~ 1 min 1) at
\298 K, from an EPA study (Killus and Whitten, 1982).
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Reactive Species Classes and OH Rate Constants
O0lefins Paraffins  Aromatics Carbonyls  Ethylene

37,000 1300 22,500 13,500 12,000

One advantage of this method is that the species classes also account for
the overall chemistry of the SCC/CES and not just the chemistry of the
initial emitted species (i.e., the secondary products of the chemistry are
also considered),

Next, we determined the relative contribution of each SCC/CES to the total
urban reactivity by comparing the individual reactivities to the overall
reactivity of the urban mix. The WROG value was then computed by com-
bining the OH reactivity of each SCC/CES with its ROG emission level, The
result of this process was two Tists of SCCs and CESs ranked on the basis
of individual WROG values. After point sources (SCC file) and area
sources (CES file) were ranked on the basis of their WROG values, source
categories were grouped to facilitate the review of these ranked lists.

Because NOX also plays an important role in ozone formation, the inclusion
of NOX emissions in the source selection process was also desirable.
Another potential limitation in relying on WR0OG values alone is the
possibility that source categories with high TOG emissions and low ROG
emissions could be eliminated from consideration. However, if
uncertainties in their speciation were reduced, it is possible that these
sources could have significant ROG emissions. Therefore, to consider NOX
and TOG emissions in the Step 1 ranking, all source categories in the
files were ranked for both NO, and TOG emission levels. The large
emitters of NOX were then examined for their position in the WROG ranked
1ist. If it was felt that a particular category with high NO, emissions
was ranked too low, it was moved up on the WROG ranked list. This
procedure was also repeated for sources with high TOG emissions. In
general, we found that most source categories with high TOG emissions also
had high WR0G scores.

Tables 3-1 and 3-2 present the results of the Step 1 ranking for point
sources (SCCs) and area sources (CESs), respectively. In this report we
refer to these tables as the Step 1 lTists. Source categories were ranked
in descending order, with the highest priority categories appearing at the
top of these tables. Emissions of NO,, TOG, and ROG are also tabulated in
kiltograms per day. '

The method used to promote sources on the basis of their high NO, or TOG
emissions can be illustrated by an example. In Table 3-1, SCC 1-01-005-01
was originally placed between SCCs 4-02-001-99 and 3-08-007-99. However,
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TABLE 3-1. Ranking of point source categories on the basis of WROG.

L1

CODE DESCRIPTION NOX TOG ROG WROG
AAAST728] SOLID WASTE LANDFILL EVAPORATION g.00 214n00u. @9 237119.08 15645.,78
3100199 OIL & GAS PRODUCTION- CRULE- NOT CLASSIFIED I 2.4 4,001 414y DHLIL Y 132:11,30
AAAATHLS JET EXHAUST- COMIERCIAL AIRCRAFT- TRANSPORTATION 1870y, 4 16620 .y 19641, 0y 130013,95
41291999 ORGANIC SOLVENT- COATIHG- UNSIFECIFIFD . 2U9.146 S 1L 320, 4y 149713, &Y 7978.32
49200991 ORGANTC SOLVENT- TUHINNING SOLVENT- GUNERAL N gy 12820 ,4°9 125,010 CL74.01
40250141 ORGANIC SOLVEMT= COATIHGS- PALHT~ POLYIIFRIC HOT AIR DRIED 43.74 TN 6754 LW, 42
4025105601 OIGAMIC SOLVENT- COATIHG- CHANCL- GLHERAL 40,410 L/ get L1785 51 LU, B9
49200751 OLGANIC SOLVLINT- COATING=- ADIISIVE- GRHERAL i vy Lviduz. g ! 6/312 .69 Gl77,32
40250401 OLGANIC SOLVENT= COATHIG- GFIHLEAL LACOIEK LR Yiz4.4.9 G130 L .99
40200499 ORGANIC SOLVENT- CUATEIG- NI CLASSIFLED(LAQUER) .4 L0659 .49 73/0.84 LLl/.66e
10100581 EX COIB BOILLR-TLEC GON-£1 %+ 42 DISTILLATE OIL AQ3 I 4T 32061100 “31721.8) 413,79
19100401 EX COliB BOILER-ELEC GLil-%06 0IL NOIrl FRG J8200 000 /50,00 248,44 daudL 21
300TEng PEYPO INOHSIPY - PEFIRING- A P10 PROCESS HUEATERS 32104, 0 2720 1/771.¢1 1/71.18
An3uiriul PETRO STORAGE - GALOLTHL - TLOATLG o0 - WORKTNG LOSS [ 7117241 e 7 .0ry ar7a, 14
4105299 ONGANIC SOLVENT- DEGREASING- CHilPOSITE SULVENT 11 117,600 67Uy . LY 47409 .11 AL7A.20
30199999 CHENICAL HFG- FUGITIVE EMITSTONS 366.9v EAGH . $if) HLu7.019 3611.07
40200199 OLRGANIC SOLVENT- COATING- HOF CLASSIFIED(PAINT) .49 KLE I A SA16.01 31u1.04
3ye0U799 RUBBER & PLASTICS- PLASTIC FAJBRICAVLIOH- NOT CLASSIFIED g.4649 2948 .44 2910, 049 A28
49099999 ORGANIC SOLVENT- MISCELLANEOUS- UNSPLCIFILD 25.10 [AHRND] 401446 £931.36
40300201 PLTRO STORAGE- GASOLIHL- FLOAVING ROUF- STANDING LOSS K.ug AL6U . LY 4051,00 u/1.95
40200599 ORGANIC SOLVENT- COATING- CulPOSITE 0.+ 4489 .4 44500 269,52
ANANATGOYS DIESEL EXHAUST- RAIL SYIVCHING SP0U. LY 2141 41 1902 .07 1941, 46
20200282 INTERNAL CULBUSTION-INUDUSIERIAL-NATURAL GAS-RECIPROCATING 11409,y 7441 .50 BlB.57 617,31
19100601 EX CONB BOILER-ELEC GLEHN-HATURAL GAS 189 {HIBIV/NIR 24974, 60 1991 .40 LB, 70 342,36
19208602 EX CONB BOILER-THDUSTRIAL-HATURAL GAS 14-10J MMBTU/HR 21574, 69 120,40 A39.4) 259,95
39{t11h 99 LUDUSIRIAL PROCESS— paTIear oG- Nl CLASSIFEED L7 78 0 a0t 40 1111 L4, 79
[RrOpnDa uintanae Sulvidh - coAT VG- WLH- UnNSPTCLTETLD /oer EEEIIN W] LI Y 2300.24
43200601 ORGANIC SOLVENT- COATIHG- PRIHLR- GLHERAL IIl .09 363Y .4 30735 .0 2477.99
40500%99 PRINTING- INK THINNING SULVENT- UNSPLCLIFIFD Uy 36L1.49 36H1.009 PAIMVAN ¥ )
40100104 ORGANIC SOLVENT- DRY CLEANENG- STODBARD SOLVENT o419 473,00 64734 019,48
4600126 PLTRO MARKETING~ GASOLIHE- TANK TRUCKS- SUBMLRGED LOADING 9.9 319% .49 3112.41 Ui, 52
402000102 ORGANIC SOLVENT- THINNING SOLVENT- ACETONE .o e KR D] AU LY 1949.,28
36600805 PETRO INDUSIRY~- FUGITIVE- HISCELLANEOUS-~ SAMPLING/PURGING 667.2¢ 4794 .49 40101 LY 169,569
30699999 PETRO INDUSIRY- MISCLLLANEOUS- HOT CLASSIFLED 101,29 4352 .09 ANIB L 8T 164G, 46
40200301 ORGANIC SULVENT~ COAVIHG- VARHUISH/SILLLAC GERERAL 0.0y 20ua . ey 264,81 16/3.44
4000110 ORGANIC SOLVEHT- COAVINCS- PAINT- SOLVERT-BASEDR .0y 1744009 1744 .44 1619.66
45200910 ORGANLC SOLVEHT- TIHINMING SOLVENT- HETHYL EFHYL KETONE g.14 1594 .6 1699, 04 1428.68
40500501 FRINTING- ROVOGRAVURL- UNSPECIFIED o,y 2441 .64 2441 .41 13/74.79
40500391 PRINTING- FLEXOGRAPIIIC 19,4 AT L] 2714 .44 1eva. a7
40200799 OLGANIC SOLVENT- COATING- COHPOLGITE v, 2144 .47 2154 .43 cuz.08
49300103 PETRO STORAGE- GASOLIHNC- FIXCD ROOF TANK- WORKJNG LOSS Y.0g 19602 .6J 1653.0F 119%.97
40300104 PETRO STORAGE~ CRUNE- FIXID RUOF VANK- WORKERS LOSS ) 376948 3650001 1166.94
202004192 THILRHAL CONBUSTIOA-THOUSIRIAL-DIESEL OIL -1TURBINE 60U, LY 1562.60 F135.uy 113%.25
40100399 ORGANIC SOLVENT- COLD CLEANLIIG- NOT SPECIFILED .60 1677 .05¥ 116549 1yu7.37
AAAS 7331 CASULINE EXHAUST- CIVILLIAN ALIRURAFT 91,29 1234161 120,40 1, 06
49310204 PETRO STORAGE- CRUDE- FLOATIHG ROOF- WORKING LOSS S UY 1293 .40 205,49 119,62
201nu ul Jilir Al coRdySyIol -pLbe oL TRt erAl CAS- TR 5390 9 4194.1-1 L0479 L0, 74
030501572 POTRO STOCAGE- DIST OIL- ) XD Roob TARK- WURKTHG LOSS 1y [N e o 1L 07 AR I 1)1
40400111 BULK TERITINALS- GASOLIHE RVP1J- FLOATING- G/K BUL STANDING LOSS .y 1LY .00 1Ll o Ur/9.u2
47399999 PLTRO STORAGE- UNSPLCIFLED  LEHISS1OW AN AL RRINA (NI 250200 LU, u6
4301199 PLIRD STOIA<E- KOT CLASSIFEED- FIXLD ROOF- WORKING LOSS (1A} 2LU7 4 2ius . ey 01,71
3929179498 FOOD & Au- FOOD - NOI CLAZSIFILED gu. 1y 1641, 419 | PR I G4 785,495
346Hh04803 FLITO HIDUSIRY- FUGITIVLE - PP LI2ALS W/0 CONTROLS .49 SUNG A PTG 711,62
39641301 PUTRO [HDUSIRY- CALALYIIC RUFORIIR- GLHIRAL AL GY /U2 0 FALIY S | 771.86
45200210 CLGAITTC SOLVEIT- CONTING- VATER-BASTD PAIHY GUHRERAL £, RN 142,09 701,77
4010102 ULLARIC SOLVENT- DRY CLEARTHG- STUUDARD SULVERY [ U] 1972.40U 1u72.49 727.06%
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TABLE 3-1 (continued)

40200803 ORGANIC SOLVENT- COATING- OVEN- >175 F g.08 1216.09 1216.00 712.34
40600101 PETRO MARKETING- GASULINE LUADING- TANK CARS/TRUCKS g.v4 1126 .09 1696 .01 707.63
301014461 CHEMICAL HFG- GENERAL PAINTS- MIXING/IIANDLING a.u4 Co3.74 LL3. 71 (12.63
3064U4998 PETRO INDUSTRY- MISCELLANLDUS- NOT CLASSIFIED 463.24 1017 .41 Thee. 6 611,05
4U2uJvBlo ORGANIC SOLVENT~ CUOATING- OVEN- GENLRAL g.ud 1637 .64 tus/. by 617.53
403L3801 PETRO STORAGE- UNPLCIFIUD FUGIVIVE EHISSION o564 1uu3.0u 1vi42. 00 Lnz.71
4000915 ORGANIC SOLVENT- THINHING SULVEWf- LACVOL SPIRITS B,y 1476 .00 14/6.b4 544,63
40200102 ORGANIC SOLVENT- COATINGS- PATHI- ACLETOHE .4y 612.70 Gl2.64 L4z, 15
40200418 ORGANIC SOLVENT- COATING- GEWERAL LACQULR .04 644, 015 E43.94 519,16
40300203 PETRO STORAGE- CRUDE- FLOATIHG ROUF- SYANDING LOSS o, od 1699, 04 1563, by 626,24
40248801 ORGANIC SOLVENT- COATING- FUGITLIVE- UNSPECIFILED a.v8 £7%,30u 676, ¢H SUG. 65
30999999 FABRICATED NETALS- MISCELLANLUUS- NOT CLASSIFIED 87.38 1582. 60 Lus.60 74,45
20108101 INTERNAL COLBUSTION-ELEC GLN- UIL TURBINE 1497 .09 6/3.40 ALY . 4U ALY, 42
3vunp2otl PETRO INDUSYRY- REFINING~ FLUIU CATALYTIC CRACKER BYUb .04 677.61 363,94 303.89
10200704 EX COIIB BOILER-INDUSIRIAL-PROCESS GAS UBLAST FURNACE 1547 .04 L37.7¢ 349,34 319,356
10200403 EX COUIIB BOILER-INDUSTRIAL- RUSTDUAL OIL- <18 MMUTU/HR 3945 . by 336,04 344,20 291.7%
10200701 EX COHB BOILER~INDUSTRIAL-PROUESS GAS REF INERY 4095 .p8 3uld. 2y 246,94 248,93
306up103 PETRO INDUSYRY- REFINING- OIL FIRED PROCESS HEATERS 2147 .v8 223,20 2U1 .44 193,02
10200501 EX CONB BOILER-INDUSTRIAL-#1 & +2 DISTILLATE O1L>10d MMBTU/HR 2917 .08 194,44 171.4Y4 164,33
20100202 INTERMAL COHBUSTION-CLEC GEH- NATURAL GAS-RECIPROCATING 2627 .04 16756. 01 164,24 136,91
2u2uyin2 INTERNAL CULBUSTION-INDUSIRIAL- OIL- RECIFRUCATING 1771.04 184.9.) 137,34 147.26
31000299 OlL & GAS PRODULCTIOH- NATURAL GAS- NOT CLASSIFIED o.ug 5779.41 54.566 20,13
40100263 ORGANIC SOLVENT- DEGREASING- PERCHLUROETHYLENE o1 2he .0 K.UJ Y.u0
40100202 ORGANIC SOLVENT- DEGREASIHG- TRICHLOROE THAHE B.vy 444849 . b0 Y.y U.ue
4N10ylul ORGANIC SOLVENT- DRY CLEARING- PERCINH ORQJ FIHIVELNE B,0d Zeny g1y Y, b 7y
40301009 PETRO STORAGE- UNSPECIFILD- FIXUD RoOlF - WORKTNG LOSS g.bd Tuub ., o 1291 vy 451 .05
40600198 PETRO MARKEVING- UNSPECIFIED- TANK THUCK LOSS 0.v8 156200 1271.60 403,33
403019019 PETRO STORAGE~ CRUBDE RVPS- FIXED ROUF- 67k BBL-BREATHING 8.69 1950, 44 1262. 04 A79.84
40200u02 ORGANIC SOLVENT- COATING- OVEN- <17% F- UNSPECLIFIED o.00 816.00 615,949 470.43
40500399 PRINTING~- INK THINMING SOLVENT-~ ALCUHOL BASED 8.09 1244 .01 1244 . by 472.93
30299999 FUOD & AG- FOUD - NOT CLASSIFIED 296.64 1o9s . 618 772.810 407.22
40540299 PRINTING- UNSPECIFILD o.u8 BUL. LY 696.L0 4%4.82
306unLO2 PEYTRO INDUSTRY- FUGITIVE- PROCESS DRAINS- W/0 CONTROLS 9.24 1345. 00U 103949 439.00
4031102 PETRO STORAGE- CRUDE- FIXED ROUF TAHK- BRCATHING LOSS 8.y 1407 .00 1144 .40 435,39
420518 ORGANIC SOLVENT- COATING- ENAMEL- GENERAL 8.va Lul. 4y 661,47 419,56
40300299 PETRY STORAGE- NOT CLASSIFIED- FLOATING ROOF- STANDING LOSS u.u4 1346.400 1696 .41 416.82
40200920 ORGANIC SOLVENT- THIHNING SOLVENT- MINERAL SPIRITS V.48 196, pD 1Uu6. 60 204,41
401u88Q21 ORGANIC SOLVENT- FUGITIVE- NUT CLASSIFIED g.uvd 621.50 431,78 391.08
AAA4T7509 JET EXHAUST- CIVIL AIRCRAFT 92.44 A61.2Y 449,44 376.53
40300199 PETRO ,STORAGE- NOT CLASSIFICLD- FIXED ROUF-~ BREATHING LOSS Y.y 1214.40 el . Ld 375,00
40310207 PETRO STORAGE- DISTILLATE OIL- FLOATING ROUOF- STANDING LOSS y.uq LU, Yy LL, 94 L7 .68
40200699 ORGANIC SOLVENT- COATING~ COMPOSIFVE Y. by YL, 32U 605,24 3L,4.,58
40300187 PETRO STORAGE- DIST UIL - FIXED RUOF TANK- BREATHING LOSS U.o48 L38. 60 530.74 349,85
30141899 CHEMICAL HFG- FORINICA MANUFACTURING 77.450 1140. 60 EL2.50 342.33
403u}090 PETRO STORAGE- UNSPECIFIED- FIX{D ROOF- 260K BBL-BREATHING g.048 1184 .68 Gup. By 341.73
39390399 PREIHMARY METALS- IRON & STEEL- UHCLASSIFIED 14.44 962,30 323.50 373.43
40200719 ORGANIC SOLVENT- COATING- ADIESIVE- GENERAL g.44 421.44 Az21.4'f 3uu.21
30600801 PETRO INDUSTRY- FUGIVIVE- PIPELINE- VALVES/FLANGES 0.y 1242, k4 7964800 3J4.75
306060801 PETRO INDUSIRY- FUGIVIVE- NOT CLASSIFILD 0.8 784,90 739.60 296.94
20208301 INTERNAL COHUUSTION-INDUSTRIAL- GASOLINE- RECIPROCATIRG 204 .0 3ubh.1¢ 294.30 94,39
30600004 PETRO INDUSTRY- FUGIVIVE- COMPRESSUR SEALS B.ug 470 .44 3u.44 2v4.11
40400199 BULK TERMINALS- UNSPECIFIED- 8.44 460,64 416,64 269.52
402vu922 ORGANIC SOLVENT- THINNING SOLVENT- TOLUENE 8,04 245,494 2ub. by ¢7%.04
4020921 ORGANIC SOLVENT- THINNING SOLVENT- NAPHTHA 0. oy 720.84 126,644 ‘68,92
40200703 ORGANIC SOLVENT- COAVING- TOLULHE v.ug 274.34 274,10 264,58
4016002085 ORGANIC SOLVENT- DEGREASING- TRICHLOROETHYLENE 9.60 2he .14 2uz.14 Lwz2. 19
0200707 EX COfil BOILER-INDUSTRIAL-PROCESS GAS COKE OVEN 415.20 564.30 z2146.74 236,70
40200912 ORGANIC SOLVENT- THINNING SOLVENWT- ISOPROPYL ALCOHOL .08 63l.94 631.9u Z233.16
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TABLE 3-1 (continued)

agson1en PETROLEUM INDUSTRY- ASPHALT ROOFING- FELT SAT OPERATION 3,29 589.54 482,99 214.87
30109101 CHEMICAL MFG~ ACETONE Y.09 232.14 232,10 205,32
30500199 PETROLEUM IMDUSTRY- ASPHALT ROOFING- NOT CLASSIFIED 30.zA 491.79 466,10 22,73
40500101 PRINTING~ PRESS~ DRYLR 20,08 ang.zu 401,29 291,23
40600801 PLTRO MARKETING- GASOLINE- FUGITIVL EMISSIONS 8.4y 317.78 519,549 199,73
30501704 MINERAL PRODUCTS- MIN{HRAL WOUL- CURING OVEN v.04 441.449 J11.409 .28
306008601 PCTRO INDUSTRY- REFINING- VACUUM JET- VACUUM DISTILLATION .40 492,38 463,549 166,25
39000702 INDUSTRIAL PROCESS~ PROCEZS GAS~ COKE OVEN GAS ’ 930,49 249 .60 173.29 173,18
30300303 PRIMARY METALS- IRON & STEEL- OVEN PUSHING P.09 5152 .04 140.70 168,75
40600139 PEVRO MARKETING- DIST OIL~ TANK TRUCKS- SUBMERGED LOADING e 254,54 2L8.,.5%4 167.50
40200610 ORGANIC SOLVENT- COATING- PRIHIER- GENERAL U.6d 241.88 241,69 148,17
40500481 PRINTING- LITHOGRAPHIC~ UNSPECIFIED 22.94 322,94 323,09 154,94
30102699 CHEMICAL MFG- SYNTHLTIC RUBBER 25.%9 360,24 244 .09 153,75
30501205 MINERAL PRODUCTS- FIUBLRGLASS- CURING/ROTARY SPUN o.uq 357.94 242,47 152,76
40200399 ORGANIC SOLVENT- GLNLRAL .44 199.458 190.57 119,78
40600161 PETRO MARKETING- GASOLINE- TANK TRUCKS~ UNLOADING B89 216,80 210,40 135.76
403019028 PETRO STORAGE- DIST #2- FIXED ROOF- 250K BBL-DREATHING g.449 249,11 219,11 115,46
AANATST JET EXHAUST~ MILIVARY AIRCRAFT 448.89 157.94 14,3.¢9 120.94
40390399 PETRO SYORAGE- UNSPECIFIED- VAR VAPOR SPACE- WORKING LOSS g.49 369.78 308.98 114.45
30400704 PRIFARY NETALS- STEEL FOUNDRY- HCAT TREAT FURNACE B.yy i32.99 111.90 111.98
40GNU131 PETRO HHARKETING~ GASOLINE- TANK TRUCKS- SUBHERGED LOADING B, o4 177.24 172.69 111.4]
307101802 CUENILCAL MFG- POLYPROPYLENE 0.,va 110.49 118.49 110,48
40100291 ORGANIC SUOLVENT- DEGREASIHG- STODDARD SOLVENT U.0g 299.09 299 .09 119,33
40200504 ORGANIC SOLVENT- COATIHG- 1OLUENE U.09 113.60 113.70 149.76
aN499999 SLCONDARY METALS- MISCELLAMEQUS- NOT CLASSIFIED 141.09 255,640 161,38 9.1
40300302 PETRO STORAGE- GASOLINE- VAR VAPOR SPACE- WORKING LOSS u.09 172.69 160.19 110,48
40301097 PETRO STORAGE- UNSPECIFEID- FIXED ROOF- 67K OBL-BREATHING 8.3 354. 48 265.29 104,46
49301111 PETRO STORAGE- JET NAPITHA JP4- FLOATING~ 67K BBL STANDING LOSS .09 204,00 284 .40 14,79
40600281 PETRO MARKETING- GASULINLC- MARINE VESSELS- LOADING g.04 166.14 161,69 114,44
40500304 PRINTING- INK THINNING SOLVECNT- ETHYL ALCOHOL p.069 261,24 2ul.z2y 13,76
40301015 PETRO STORAGE- JET NAPHINHA JP4- FIXED ROOF- WORKING LOSS a.00 275,940 275.94 1vi.o@
20200802 INTERNAL COLBUSTION-INDUSTRIAL-NATURAL GAS- RECIPROCATING g 1531.40 gga .94 68.99 67.11
192040782 EX CUNB BOILER-INDUSTRIAL-PROCESS GAS REFINERY 19-198 MMBTU/HR 1123.49 9gh.40 62.03 62,83
102150601 €X COtil BOILER-INDUSTRIAL-MATURAL GAS 108 HEHBTU/HR - 3424.00 219.90 98.L% L8, 38
10200603 EN COND BOILER-INDUSTRIAL-NATURAL GAS <18 MHIBTU/HR 1667 .0y 78.14 28.41 16.8@
39000402 INDUSTRIAL PROCESS- RLSIDUAL OIL- CEMENT KILN/DRVER Laz2a. 00 19.¢0 17.32 16.67
39350019 PRINARY FETALS- IRON & S1TULL- SINTERING 1456 .09 B85 .44 15.70 15.78
39010281 INDUSTRIAL PROCESS~ INPRULESS FUEL- CUAL- CEMENT KILN 1348, 00 36,53 25.76 15.59
39000701 INDUSTRIAL PROCESS- PRUCESS GAS- CO/BLAST FURNACE ey, oy 965.62 14,49 14.49
39400299 INDUSIRIAL PROCESS- INPROUESS FUEL- MISC 2444,y 26.89 18.44 11.14
10300692 EX CONB BOILER-CONM/INSYEIT-NATURAL GAS 10-180 MMBTU/HR LUy, uy 33.L9 12.19 7.21
402401001 ORGANIC SOLVENT- COUATIHG- OVEN HEATLR- NATURAL GAS 1484 .49 20.68 19.43 6,17
39G006U2 TUDUSTRIAL PROCESS- NATURAL 6AS- CLHLNT KILN 1e28.40 1L.91 5.79 3.42
30601401 PLTRO INDUSIRY=- PETROI EULL COKLE - CALECINER 1874 .44 o oy gy y.08
3nsnjan2 HINErAY propucys- ol acy flic- COgIATNLR MELTING FURNACE Jhgh, 1 Vil .4 J . ug
300000 Y.0 Pty TROBUSTRY- FUGTYIVE- VISSTL RELTHE VALVE [UN&d Z23u, Tt 156,010 979,27
40350181 PLYRU STORAGE- GASOLINL~ FIXLD ROUF TANK- BREATHING LOSS VI 0.ug 192,30 bAu. 40 VL. 75
40301019 FEIFY STORAGLE- DIST £0- FIXLD ROUF- 67K BBL-BREATHING Y.0e 145,10 146,14 04,13
40000199 PUYTRO HARKETING- UNSPLCIFILD- UHIUADING .y 295,109 2449.28 91.33
20490141 THVLRMAL CONBUSTIOR-LIGINI VESTING- TURBO JET 232.44 124,20 voL e r.29
403092405 PLVIFOQ STOPAGE- JET FULL- FLOATULG Ron - STAHDING LOSS i, 4y 247,40 243,404 9,01
4N60401 PLYED fIARRETING- GASULINE~- SIATION TANKS- VAPOR NO CORTROL JU T 132,70 129,049 t.al
43391115 PLIFO STORAcE- DIST 4.0~ FLOATING- 67K BBL STANDING LOSS fr.ouyg 127,94 127,79 2,07
4NZHUST3 ONGANLIC SOLVINT- COAVING- FLK [ATl) 117,94 | FE R A #]1.48
LU (A P A | FEARO THOUSERY - REFIMING=- T1THID COKTNG [ Ui YaXiawat) 1u6.ty 78.96
40604503 PETHITEG - TRK THINHING SOLVIENT- EYRYL ACETATE (U 2107y 2i12.7 74.48
3949.2097 PABRTCATED BCYALS- CAR PN TG~ MOY CEASSTETED Ly L1, 0y Ves 00 v7.21
493902106 PLIRO STUIALE- TOLYLHE=- FLOAFING KQul - STANDIHG LOSS J.uy 76,76 76,04 16 .08
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TABLE 3-1 (continued)

30300382
403v1198
40100303
40201150
3INLYYYY
304001499
30101983
40301108
40301197
38103399
493401199
406040205
43301021

40300303
40200913
300600501

40000127
40600105
12200502
30300911

40400116
20200201
40100297

A0buu2402

30101801
40200910
406u0197
39999999
30181809
40LOU305
30101501
AAAGT7315
40200924
40400114
30400799
40060298
302008803
33000199
30601101
403001085
30500205
39200802
30600301
40300206
402002801
40000142
390U01399
40300305
40200909
40000128
40301012
40301105
40199999
30300949
30600999
40300212
Jueuulg2
39000505

PRIMARY METALS- TRON & STLEL~- OVEN CHARGING

PLTRO STURALE~ UNSPLCIFILD- FLUATING- 67K BBL STANDING LOSS
ORGAHIC SOLVENT- COLD CLEANTHG- NAPHTHA

PLTRO STORAGE- JET FULL- FIXLD IROOF TANK- WORKING LOSS
MINERAL PRODUCTS- MISCELLANLOUS

SLCUNDARY MLETALS- ALUHINUKI- WOV CLASSIFLED

CHEHICAL MFG- PHTHALIC AMHNYDRIDE- UNCONTRUOLLED

PETRO SYORAGE- GASOLINE RVPLJ/18/7- FLOAVING- 259K BBL WITHORAWA
PETRD STORAGE~- UNSPECIFIED- FLOATING- WITHDRAWAL LOSS
CHENICAL MFG- PESVICIDES- UNULASSIFIED

PETRO SYORAGE- UNSPECIFIED- FLOATING- 250K DBL STANDING LOSS
PETRO MARKETING- DIST OIL- MARINHE VESSELS- LOADING

PETRO STORAGE- DIST #2- FIXED i 0F- VORKING LOSS

PETRO STORAGE- JET FUEL-~ VAR VAPOR SPACE- WORKING LOSS
ORGANIC SULVENT- THINNING SOLVENT- ISOPROPYL ACETATE

PETRO INDUSIRY~ FUGIVIVE- PROCESS DRAEINS- WITH CONTROLS
PETRO MARKETING- CRUDE- VANK TRUCKS- SUBMLURGED LOADING
PETRO MARKETING-~ DIST OIL- TAKRK TRUCKS- LOADING

EX COMD BOILER-INDUSTRIAL- DISTILLATE OIL 14- 198BTU/HR
PRIMARY METALS- IRON & STEEL- RULLING/FINISH- SOAKING PITS
BULK TERMINALS- GASOLINE RVP13/19/7- FLOAVING- 67K BBL WITHDRAWA
INTERNAL CUHBUSTION-INDUSTRIAL-HATURAL GAS-TURBINE

ORGANIC SOLVENT- DLGREASING- TRICHLOROTRIFLUOROETHANE

PETRO MARKETING- CRUDE- MARINE VESSELS-~ LUOADING

CHEMICAL MFG- POLYVINYL CHLORIDE

ORGANIC SOLVENT- THINNING SOLVENT- ETHYL ALCOHOL

PETRO MARKETING- UNSPECIFIED- TANK TRUCK LOSS

INDUSTRIAL PROCESS- NUT CLASSIFIED

CHEMICAL MFG- PHENOLIC RESINS

PRINTING- INK THINNING SOLVENT- ISOPROPYL ALCOHOL

CHEMICAL MFG- VARNISH- CODYING OIL

GASOLINE EXHAUST- COHMERCIAL AIRCRAFT

ORGANIC SOLVENT- THINNING SOLVENT- XYLENE

BULK TERMINALS- GASOLINE RVPIU- FLOATING- 250K BBL STANDING LOSS
PRIMARY METALS- STUEL FOUNDRY- NOT CLASSIFIED

PETRO MARKEVING- UNSPLCIFIED- MARINE VESSELS

FOOD & AG- FEED MANUFACTURE-~ SIIPPING

TEXTILE PRODUCTS- GENERAL FALRICS- NOT CLASSIFIED

PETRO JINDUSTRY- REFINTNG- ASPHALT BLOWING

PETRO STORAGE- JET FUEL- FIXLD ROOF TANK- WORKING LOSS
PETRO INOUSIRY- ASPHALT CUNCRLEYE- DRUM BRYER

FOOD & AG- FEED MANUFACTURE- GRAIN RUCEIVING

PLTRO JINODUSTRY- REFINING- TIILIIAL CATALYTIC CRACKER

PETRO STORAGE- KERUSENE- FLOATING ROOF- SIANDING LOSS
ORGANIC SOLVENT- COATIHG- VATER-UBASED PAINT GENERAL

PETRO HARKETING- CRUDE- TAHK TRUCKS- SUBMLRGED LOADING
INDUSTRIAL PRUCESS- COKE- MUT ULASSIFIED

PETRO STORAGE- DIST OIL- VAR VAPOR SPACE- WORKING LOSS
ORGANIC SOLVENT~ THINNING SOULVEWT- EVHYL ACETATE

PETRO HIARKETING- JET FUEL- TARK TRUCKS- SUUMERGED LOADING
PETRO STORAGE- CRUDE RVPS5- FIXLD ROOF- WORKING LOSS

PETRO STORAGE- GASULINE RVPIU- FLUOATING- 2GUK DBBL STANDING LOSS
ORGANIC SOLVENT- NOT SPECIFILD

PRIMARY TIETALS~ TROH & SFUUL- NOT CLASSIFIED

PLTRO INDUSIRY- RUFINING- FLARIS- NOT CLASSIFIED

PLTRO STORAGE- HEXANL- FLOAVIHG ROUF- STANDING LOSS

PETRO INDUSYRY- REFINING- GAS FIRED PROCESS HEATERS
INDUSTRIAL PROCESS- DISTILLATE OIL- METAL MELTING

995.68

516.040
.09
K.94
g.uo

2.v4
.08

214.60
I¥ I
174,00
173.1y
137,44
134,860
133.10
0y.61
173.94
144.26
166.u4
.70
.74
132.5%4
122.54
165,14
125.64
56.b7
4.0y
0u.09
62.61
175. 00

Wi, 18
39.31
77.24
91.99

139.44
62.062
71.5¢0
33.20¢
31.27
20.94
36,77
56.75
76.47
54.79
53.93
53,065
54.09
Bu.bY
44,36
33.51
41.68
35 .66
57.96

127.60
27.bY
46,49
4%, 940
52.69
24.42

34.66
su.z?
40,11
22.61
16.64

72.12
1600,
174,67
173.14

V6.9

9% .64

93.66

66.31
141.5%9

6.7
136.149

78.71

74.71
132.%4
122.54

95.40
142,20

86.5%7

36.01

57.85

51.25

32.74

31.37

6l1.48

30.31

77.24

74.47

47.45

44,17

71.58

33.20

25.91

26.94

37.76

49.43

61.492

3B.65

.43

L3.04

54.49

33.79

31.29

17.99

4B.60

34.09

47.16

17.71

27.06

46.49

45,986

42,69

Zh. 20

17.14

2b.,1%

17.12

4u.11

14.69

15.16

72.12
60.52
H4.58
6s.067
LU,066
L7.54
L6, 08
L%.78
L3.u2
L2.24
51,39
Hl .00
LY. ve
44,09
4% .20
AU, 47
34,66
46.65
35,43
34,53
33,67
32,74
31,37
30,99
39.31
20,58
29,48
28,06
26,73
26,41
26.11
¢5.91
2%.77
24,37
24,22
234,55
23,39
23.02
.56
19.96
19.64
18.93
16.08
17.96
17.96
17.94
17.79
17.53
17.15
16.97
16.31
15.67
15.5%
15,22
15.42
14,08
14,69
14.59


https://516.U.IJ
https://WITHDRA\.IA
https://SULVENr-CUI.JI
https://401>llll2.05
https://301lll9.0J

1¢

TABLE 3-1 (continued)

183005084
30600401
30501299
30500699
30400193
403C0151
ANcNOU310
40400117
10180502
103060501

30500104 -

30199099
39101599
402047409
39000599
20299997
40200105
402010904
30600602
30501499
30100999
10300601
40600229
39000799
300691282
40600203
50300101
39099990
10200402
40300106
20200902
30799999
30201301
40600299
40600152
30501411
20200901
40600499
30600504
40301299
AD200702
40600135
10200503
n1on9al
19201201
40200402
40200919
40200914
39000499
1030401
nen13n2
4006001133
29200101
39GunnHUS
40300112
49, 450899
10204101
101090b02

EX COMB ROILER-COMM/ENSTIT- #~4 DIST OLI

PETRO INDUSTRY- REFINING- BLOWDOWN SYSTEM- VAPOR RECOVERY
MINLRAL PRODUCTS- FIBERGLASS NANUFACTURING- NOT CLASSIFIED
MINLRAL PRODUCTS- CENMINT HAHDUIAC- DRY PROCESS- HOT CLASSIFIED
SECUNDARY HETALS- ALUMVINUM- SMELTING FURNACE- RLEVERD

PETRO STORAGE- KEROSENI'~ FIXLD ROOF VANK- WOURKING LOSS
ORGANIC SOLVENT- COATING- VARHISH/SHELLAC GEHERAL

BULK TERMINALS= GASOLIHE RVIPL3I/10/77- FLOATING- 200K BBL WITHDRAW
CX CON3 BOILER-ELEC GEN- DIST OlL- 10-100 MHMBTU/ZHR

CX CONB BOILER-COMM/INSYIT-#1 & #2 DIST OIL >100 MHOTU/HR
PETROLEUM INDUSTRY- ASPUALT ROUFING- DIPPING/SPRAYING
CHEMICAL MFG- WASTW GAS FLARLE

CHEMICAL tiFG~ VARNISH- UNCLASSIFIED

ORGANIC SOLVENT- COATING- FHLK

INDUSTRIAL PRUCESS- DISTILLAVE OIL- NOT CLASSIFIED
INTERNAL COIIBUSTEION-GABEOUS HATERIAL COMBUSTION

ORGANIC SOLVENT- COATINGS- PAINT- TULUENE

ORGANIC SOULVENT- THINNING SOLVENT- BUTYL ALCOHOL

PEYRO INDUSIRY- REFIMNING- VACUUIL DISTILLATION- COLUMN CONDENSER
MINCRAL PRODUCTS- GLASS MFG- 1IOT CLASSIFIED

CHEMICAL MFG- CLEANING CHEMICALS NOT CLASSIFIED

EX CONB BOILER-CONMD/IHSTIT HATURAL GAS >100 MHBTU/HR
PETRO MARKETING- KEROSLEMNE- MARIHE VESSELS~ UNLOADING
IRDUSTRIAL PROCESS- PROCESS ©uAS- NUT CLASSIFIED

PETRQ [NDUSTRY- RECFINING- HISCELLANEOUS

PETRO MARKETING- JET FULL- LUADING

SOLID WASTE DISPOSAL~ MULTIPLE CHAMBER INCINERATION
INDUSTRIAL PROCLESS- OIL BURNER

EX CONB BOILER-INDUSIRIAL- RESIDUAL OIL- 10-100 MMBTU/HR
PETRO STORAGE- KERUSENE- FIXED ROUOF TANK- BREATHING LOSS
INTERNAL COMBUSTION-INDUSTRIAL-KERO/HAPIITHA/JET RECIPRO
WOQD PRODUCTS- MISCELLANEOUS~ NUT CLASSIFIED

FOOD & AG- MEAT SMOKING

PETRO MARKETING- UNSPLCIFIED- MARINE VESSELS

PETRO MARKETING- CRUDE- TAHK TRUCKS- UNLOADING

MINERAL PRODUCTS- GLASS MFG- BATCHING/MIXING

IHTERNAL CONBUSTION-INDUSTRIAL-KERO/HAPHTHA/JET TURBINE
PLTRO HARKETING- GASOLINE~ STATION TANKS- HOT CLASSIFIED
PETRO INDUSTRY- FUGEITIVE- PROCESS DRAINS- VASTE WATER SEPTR
PETRO 'STORAGE- UNSPECIFIED- VAR VAPOR SPACE- FILLING LOSS
ORGANIC SOLVENT- COATING- MEK

. PETRO MARKETING- DIST OIL~ TANK TRUCKS- SULBMERGED LOADING

EX CONB BOLLER-INDUSIRIAL-41 & #2 DISTILLATE OIL <)@ MMBTU/HR
CHEMICAL HFG- CLEAHING CHEMICALS SOAP/DET SPRAY DRY

EX CONB BOILER-INDUSTRIAL-SOLID WASTE

ORGANIC SOLVENT- COAVING- ACETOME

ORGANIC SOLVENT- THINNING SOLVENT- METHYL ISOBUTYL KETONE
ORGANIC SOLVENT- THINNIHG SULVLNT- KEROSENE

INDUSTRIAL PROCESS- RIENIDUAL QIL- NOT CLASSIFIED

EX COLB BOILER-CUIMN/ENSTIT-"G OIL

EX CULB BOILER-LINDUSIRIAL-VSIE OIL

PLTIRO HARKETIiHG~ JET FOLL- JTANK TRUCKS- SURHERGED LOADING
FHTERRAL COHIBUSTION-TNDUS I RIAL~- OIL- TURBINE

FHDUSTRIAL PROCESS - NATURAL GAS- METAL MLLTING

PUIRO STURAGL - HLXANI - FIXID ROUF IANHK- BREATHING LOSS
ORGANTIC SULVENT- CUOATYING- OVEN- UNSPICIFLLED

EX COn BUILER-INDUSTIRTAL- RLSIDUAL OJL- 6

L COMB BOILER-LLEC GLH-NATURAL GAS <1pU MHBTU/HR

302.48
4.04
.09
g.a9

511.37
g.449
a.49
8.p4a

331.64

366.449
.09
o,y
B.pY
8.4

6B5.60

Bl.49
.09
.99
0.909
A.84
p.ua

076.80
g.ue

636.08
g.4a4
.08

227.714

182.49

137.64
g.09

0l.6@
g,
11.7@
o.ue
.48
369.649
Bl1.64
a.99
.09
B.g
n.ug
4.09

140,89

a.ua
6o .ua
g.09
n.ey
B.g
428.44
144 .48
14.1¢
.09

102,49

673.609
ir.n9q
2. 40

133,44

Liy2. 4l

16.88
31.92
2u./92
26.49
26.49
29.75
13.49
16.61
12.00
11.2#
23.64
11.u0
11.76
12.07
19.48
193.00
8.75%
11.85
21.74
18.26
10,26
35.18
19.61
51.564
16.73
10.93
72.85
7.20
7.20
16.23
v.22
13.79
13.48
18.44
18.44
13.05
7.31
.31
13.30
15.061
6.3Y
7.349
5.69
11.29
4.79
5.29
6.4
11.72
4,01
4,601
4,641
17,67
5.40
10.43
14.74
6.L0
4. 40
16.33

15.16
23.92
20,24
19,49
16.49
29.75
13.49
16.10
10.83
14,11
21.83
9.27
11.76
12.97
Y.38
11.33
8.75
11.85
20,47
12.08
12.08
12.79
19.61
7.15
17.063
16.93
6.58
6.59
6.50
16.23
5.47
9.6
9.41
15.41
15.¢,
9.209
5.31
0.49
12.19
12.87
6.39
7.430
4.90
7.82
4.71
5.29
6.4
11.72
4,33
4.4
4.33
14.82
3.98
6.74
19.79
6.0Y4
3.9/

6,94
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TABLE 3-1 (continued)

30203299
402009087
304095001
17300603
304490899
402009006
305014006
40201902
10600.056
19301301
10300502
40301112
20200401
2n10v102
49300215
40500201
30102099
30501599
3gso11at
30102499
30101299
30490217
30400200
30103204
39001099
40300154
403001859
A0GUN158
49600134
40600103
40300304
40300312
30400101

39601299°

393009401
39090603
10500206
50300108
5072130505
50300102
31000282
40360208
49300153
40340198
40200603
40160305
AQLUN3N2
40100204
40100199
A010UInl
39004797
390049631
395005381
390044500
31L80U02
30501418
30LO1A0L
IULUL204

FOOD & AG- DBAKERIES

OLRGANIC SOLVENT- THINMING SOLVENT- CELLOSOLVE ACETATE
SLCONDARY ML VALS- MISCELLANLEOUS- CASTING/FABRICATING

EX CONHD BOLLER~COMM/INSTIT-NATURAL GAS <1@ MMBTU/IIR
StCUNDARY METALS- ZINC- NUT CLASSIFIED

ORGANIC SOLVENT- THINNIHG SOLVLNT- CELLOSOLVE

MINERAL PRODUCTS- GLASS MFG- CONTAINER FORMING/FIMISHING
ORGANIC SOLVENT- COATING- OVEN HEATER- DISTILLATE OlL

EX COIG DOILER-COMM/INSTIT-SPACE WCATING-DISTILLATE OIL
EX COIB BOILER-COMM/INSTIT-LIOUID WASTE

EX COlB BOILER-COMM/INSTIT-DIST OIL- 10-184 MMBTU/HR
PETRO STORAGE- JET NAPHUYHA JP4- FLUOATING- 250K BBL STANDING LOSS
INTERNAL COlBUSTION-INDUSIRIAL-DEISEL OIL~ RECIPROCATION
INTERNAL COMBUSTION-ELEC GEN- DIST OIL- RECIPROCATING
PETRO STORAGE- PENTANE- FLOATING ROOF- STANDING LOSS
PRINTING- LETTER PRESS

CHEMICAL MFG~- PRENTING INK- UNCLASSIFIED

MINERAL PRODUCTS- GYPSUM MFG- NOT CLASSIFIED

MINERAL PRODUCTS- CORCRETE BATCIING GENLRAL

CHERICAL MFG- SYNTHETIC ORG FIBER- NOT CLASSIFIED
CHEMICAL HFs- HYDROFLUQRIC ACID

SECUNDARY KMETALS- COPPER- ROVARY FURNACE- BRASS/IRONZE
SECUNDARY METALS- COPPER- WIRE BURNING- INCINERATOR
CHENICAL MFG- SULFURCELEMENTAL)- 5 RHVL PRCS 99.9
INDUSTRIAL PROCESS- LPG FUEL- NOT CLASSIFIED

PETRO STORAGE- CYCLOIEXANE- FIXED RUUF TANK- WORKING LOSS
PETRO STORAGE- CYCLOIEXANE- FIXED ROOF TANK- BREATHING LOSS
PETRO MARKETING- KEROSUME- TANK TRUCKS- UNLOADING

PETRO MARLETING- KERUSENE- TANK TRUCKS- SUBMERGED LOADING
PETRO MARKETING~- JET FUCL- TANK TRUCKS- SPLASIH LOADING
PETRO STORAGE- KEROSENE-~ VAR VAPOR SPACE- WORKING LOSS
PETRO STURAGE- [SOPENVANE- VAR VAPOR SPACE- WORKING LOSS
SECONDARY METALS- ALUNITHUII- SWEATING FURNACE

INDUSTRIAL PROCESS- MISCELLANEOUS- NOT CLASSIFIED
PRIMARY HETALS~- TRON & SI{EL~- STEEL FURNACLS- OPEN HEARTH
THDUSTRIAL PROCESS- NATURAL LAS- GLASS FURNACE

EX CONB DOILER-COHM/INSTIT-SPACE HEATING-NATURAL GAS
SOLID WASIE DISPOSAL- AUTO BODY COMPUNENT IHUINERATION
SOLID WASIE DISPOSAL- PATHOLOGICAL INCINERATIUN

SOLID WASTE DISPOSAL~- SINGLE CHAMBER INCINLCRATION

OIL & GAS PRODUCTION- NATURAL GAS- GAS STRIPPING

PETRO STORAGE- BENZENE~- FLUOATING ROOF- STANDING LOSS
PETRO STORAGE=- BENZERL- FIXED ROOF TANK- WORKING LOSS
PETRO STORAGE- BENZENL- FIXLD ROOF TANK- UDREATHING LOSS
ORGANIC SOLVENT- COATING- XYLENE

ORGANIC SOLVENT- COLD CLEAHING- 1,1,1-TRICHLOROETHANE
ORGANIC SOLVENT- COLD CLUAHING- METHYLENE CHLORIDE
ORGANIC SOLVENT- DEGREASIHG- PERCHLOROETNYLLINE

ORGANIC SOLVENT- DRY CLCANTHG- NOT CLASSIFIFD

OPGANEIC SOLVENT- DRY CLLAAING- PERCHLOROE HIYLENE
THDUWSIRIAL PRUCESS- PROLLS GAS= NOV CLASSIFILD
HIDUSFRIAL PRUCLESS- NATURAL ©AS- FUUD-DRYING/CUOKING/ETC
HIDUSIRIAL PRUCESS- DISTILLAINE OIL- FOUD COUKING
THDUSIRIAL PRUCESS- DISTILLAIE OlL~ BRICK KILH

MINURAL PRKODUCTS- FUGLITIVE EMISSTON- NOTU CLASSIFIED
HINLRAL PRODDCTIS- GLASS UG- B2 HATERIAL HANDL ING
HLULRAL PEODDCTS- GLASS Gl G- Sobn LTI - FURNHACL /LENERAL
HIRLRAL PRODUCTS- FIBLRGLASGS- FORMING/RUVARY SPUN

.09
V. ey
B.o9
427 .00
yz2.29
g.0e
417.69
66,50
72.49
16.00
90.40
.09
31.20
16.09
.09
62.0@
p.ue
g.089
9.6¢
a.09
0.09
120,70
9.590
6P .00
100,49
.09
0.00
.00
8.9
B.yy
0.0y
g.09g
41,20
B.og
367.24
Y3.64
131.49
4.09
66.54
49.060
G4.5Y
.99
B.na
.09
24.00
2.
0.09g
.80
.94
0,840
24.409
26. 40
2.0
40.u9
33.64
326.44a
621,60
0.00

9.45
3.49
6.96
12.56
6.99
3.41
5.22
2.49
2.40

2.49

142.249
190.24
.60
o
.o
[l
U gl
1t
g0
.00

2,74
2.79
2.7
2,78
2.79
2.60
1.63
1.22
.09
8.91
.91
g.42
g.22

B ¥

g.23
b.vg
0.0
g.biy
2.1
0.9
2.49
g.99
.0y
g.uy
g
.4
.15
g.u
.o
0.
.o
MUy

3.49
3.9
2.97
2.78
2.60
Z2.58
2.23
2.08
2.08
2.u8
2.08
2.00
1.99
1.99
1.96
1.56
1.54
1.48
1.48
1.48
1.48
1.39
1.11
1.11
1.08
1.41
1.01
1.09
1.9
1.69
1.48
£.98
.93
5,72
g.64
0,54
“.54
0.42
W, 22
[
W.o8
0,04
.0y
0.6
L.y
.94
.08
.oy
g.09
v.0a
y.ug
¥.0g
.09
u.uyg
o.4g
Mooy
m.ong
u.ng
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TABLE 3-1 (concluded)

30581201
30500312
305080311
30500286
30500241
30488B4A1
30400028
30400843
30400001
30400705
30400782
30400701
30400499
30400407
304900402
30400301
30400219
39400212
30400205
39400109
30404102
3p30ungl
30301003
30300914
30300913
30300001
30300304
30112582
30103299
30103202
30102308
30101781
30101699
29100501
10500119
10560106
10460105
10399990
10399997
10300503
10300402
10201002
10200799
1020u703
19200504
19109603
10100563

MINERAL PRODUCTS- FIBERGLASS~ REGENERATIVE FURNACE

MINCRAL PRODUCTS~ BRICK MFG- TUNNEL KILNS- OIL FIRED
MINERAL PRODUCTS- BRICK MFG- TUNNEL KILNS- GAS FIRED

PETRO INDUSTRY- ASPUALT HEATER- NATURAL GAS

PETRO INDUSYRY- ASPHALT CONCRETE ROTARY DRYER

SECONDARY METALS~ FUGITIVE EMISSION~ NOT CLASSIFIED
SECONDARY METALS~ ZINC- REVERB-SWEAT FURNACE- SCRAP METAL
SECONDARY METALS- ZINC- PUT FURNACE

SECUNDARY METALS- ZINC- RUTORT FURNACE

PRIMARY METALS- STEEL FOUNDRY- ELEC INDUCTION FHN

PRIMARY METALS- OPEN MEARIN STEEL FOUNDRY

PRIMARY METALS- STEEL FOUULRY- ELEC ARC FURNACE

SECONDARY METALS- LEAD- NUTP CLASSIFIED

SECONDARY METALS- LEAD- PUT FURNACE HEATER- NATURAL GAS
SECONDARY METALS- LEAD- SMELTING FURNACE- REVERB

PRIMARY METALS- STEEL FOUNDRY- CUPOLA

SECUNDARY METALS- COPPER- CRUCIBLE/POT FURNACE- BRASS/BRONZE
SECUNDARY METALS- CUPPER- CUPULA- SCRAP CU/BRS

SECUNDARY METALS~ CUPPER- REVERD FURNACE

SECUNDARY METALS- ALUNINUM- BURNING/DRYING

SECONDARY METALS- ALUMINUII- SMELTING FURNACE~ CRUCIBLE
PRIMARY METALS=~ FUGITIVE EMISSION- NOT CLASSIFIED

PRIMARY METALS- LEAD SHELTING- DROSS REVERB FURN

PRIMARY METALS- IRON & STLEL- SYEEL FURNACES- BASIC OX- CLD
PRINARY METALS- IRON & STEEL- SVEEL FURNACES~- BASIC OX- OPN
PRIMARY METALS- IRON & STEEL- ORE CHARGE

PRIMARY METALS- IRON & STEEL- QUENCHING

CHEMICAL MFG~ ETHYLENE DICHLORIDE

CHEMICAL MFG~ SULFUR{ELENUNTAL)- UNCLASSIFIED

CHEMICAL MFG- SULFUR(CELEHENTAL )~ MOD CLS 357G 95-6

CHEMICAL MFG- INORGANIC CHLit- H2504 CONTACT- 94X CONVERSION
CHEMICAL MFG- PHUS ACID/THERHAL- GENERAL

CHEMICAL HMFG~ PHOS ACID/VWLET PROC- UNCLASSIFIED

INTERNAL COMBUSTION-£LEC GEN- JET FUEL- TURBINE

EX COHB BOILER-INDUSTRIAL- SPACE HEATING-LPG

EX COMB BOILER-INDUSTRIAL- SPACE HEATING-NATURAL GAS

EX CONB BOILER-INDUSTRIAL- SPACE NEAYING- DISTILLATE OIL

EX CONHB BOILER-COMM/OTHURT-UNSPECIFIEDE

EX CONB BOILER-COHM/OTHER- URSPECIFIED

EX CuliD BOILER-COMN/ZINSYIT-DIST OlL- <18 MMBTU/HR

EX CONDB BOILER-COIM/ZINSTIT-RESIDUAL OQIL- 1@-100 MMBTU/HR

EX COND BOILER-INDUSTRIAL-LPG- LARGE

EX CONB BOILER-INDUSTRIAL-PROCESS GAS UNCLASSIFIED

EX CONB BOILER-INDUSTRIAL-PRUOCESS GAS REFINERY <18 MMBTU/HR
EX CONB BOILER-INDUSTRIAL- 4 OIL

EX COMB BOILER-ELEC GEN-NATURAL GAS <14 MHOTU/HR

EX COMB BOILER-ELEC GEN- DIST OfL- <1@ MMBTU/HR

74.48
2.49
195.068
a.48
4690.80
4.00
52.80
15,99
2.49
g.08
12.20
181.9@
1.80
22.48
2,09
2.v9
29.008
12.09
14.48
64.00
7.28
652.08
0.08
232.04
108,949
640,84
0.09
B.08
2.p4
.09
21.69
7.29
2.98
oy. 89
2.49
199.69
45.690
2.00
16.04
2.40
2.40
0.49
2.600
4.89
40,00
12.00
2.40

8.09
g.99
2.489
8.08
.00
B.o7
2.08
°.00
0.0y
9.80
.90
a.02
2.908
o.vg
0.08
a.49
8.0
.69
g8y
a.u0
o.ed
.00
v.998
.09
g.480
B.uu
g.09
p.78
a.499
2.8
g.09
.90
.y
.89
9.8
.09
8.9
By
g.u4a
a.u8
B.po
[0
.69
0.04
.80
g.04
g.88

g.pa
a.p1
g.8y
a.en
a.u0
Q.60
g.89
a.a9
a.969
a.09
.00
B.080
0.0
9.09
B.89
R.on
o.gy
2.09
B.pg
[N %)
8.9
0.69
0.uy
a.0n
0.89
o.49
o.08
g.00
8,65
0.89
0.u09
8.9
.69
B.a0
o.49
u.un
g.909
8.on
2.4
a.u4
0.44
g.an
g.89
0.3
.09
p.09
a.909

p.08
0.88
B.ug
9.p9
b.u8
g.60
0.0
0.08
g.0a
v.908
o.48
Q.28
9.08
0.00
9.00
a.69
g.08
0.8
0.08
0.09
0,09
p.og
0.89
v.pe

. D.08

9.08
o.0a
9.99
.89
9.08
g.09
v,.00
0.0
0.00
.49
Q.69
a.09
v.a9
Q.00
b.og
a.09
o.81
0.0
g.00
0,09
0.48
v.00
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TABLE 3-2. Ranking of area source categories on the basi’s of WROG.

CODE DESCRIPTION NOX T0G ROG WROG
AANA7316 WILD FIRES- TIMBER & BRUSH 1 9746 .08 50144.080 32169.08 37198.88
AAAAGSAD GASOLINE EVAPORATION AT SERVICE STATIONS- VEHICLE REFUELING v.ug 40454, 0/ 45344, b1 29¢00.16
AAAAGT63 SURFACE COATING- EVAPURATION- OIL BASLD : U .u4 519000 .04 S070d .40 2G611.38
AALGGT 4O UVILITY EQUIPHLNHT~ GASOLINE COMDUSTION A516.u49 3luly. by 263L8 .0y 263H2.U8
AANLEBILE GASOLINE EXNHAUST- PLEASURE CRAFT 2031 .09 22420 .00 1650, bs 167808
AAA4GBT7E ASPHALT PAVING- CUTLEACK ASPHALT EVAPORATION g.ue 19794, 910 13640, b 11907.95
AAAAGTT] SURFACE COATING- EVAPORAVIUN- SOLVENT oY 19688, KIS 1955.0 11649.49
AAAGL787 INVERNAL COHBUSTION. NATUIAL _QAS /5G4 L4 1ioOM gl ) B L 112,47
AAAA7449 GASULTHE EXHAUST- RESIULNTIAL UTILITY EQUIPMENT 8 693,44 TTelu. py QA kN V7G4, 60
AAAAT 358 WILD FIRES- GRASS % WouoLAlib y.uy 2UILU. Ul 194y . Ly 0417.67
AAA46912 DOMESTIC SOLVENT USE- UNSPLCIFIED ¥.u9 2ushy . by 294594 L bls1.07
AAA4GT755 SURFACE CUATING- EVAPORATION- WATER BASED 8.0y 137940, 00 13050, 801 7U42.69
AAALUTHL RESIDENTIAL NON SYNTHEVIC SOLVEHT EVAPORATION- AEROSOL PROPELL o4 19624 . by 16558 .64 G117.84
AAALA387 GASOL INE EXHAUST- FORKLIFTSs & EiC 621.94 7382 .0y 6117.6Y G117.40
ANAALGBAT DEGREASING- NON SYNTIETIC SOLVENT EVAPORATION- SERVICES .04 14520 .64 145248 .1 HiL/.73
AANGOODS AGRICULTURAL- LIVESTUOCK- UNSPECIFIED PROCESSES- FEEDLOT WASTE o.0d 12469y .04 9¢95%.0J L11b, 90
AAN47597 DIESEL EXHAUST- RAIL TRANSPURT 14870 .09 377300 3440011 3416.76
AANG 4437 DIESEL EXIAUST~ BUILDING CUNSVYRUCTION/DEMOLITION- RESIDENTIAL 16200.00 2336.04 2130.61 2115, 46
AAAGUGHS NATURAL GAS LOSS FROM PIPELINES o4 262484 . pY 2478.6 914,36
AAA54536 DIESEL EXUAUST- PUBLIC WORKS 11430 .04 yiz. 7y LY. 40 vA4.49

713660 765. L LYz. 03

AAAL 4429 LPG EXHAUST- FORKLIFTS & EIC .
3 i 9 3TION- RESIOUNTIAL VATLER HEATING

178024 .56
2iu Sy

(il

[

AAATY315 ACE COATING- WOObD - ’ : N 71 . 057 [ LA

AAAALLGS GASOLINE EVAPURATION AT SLRVICLE STATIONS- SPILLAGE I 8.ud LUlL .yl LeGa. b 365404
AAAAGBUS ASPHALT PAVING- ROAD OIL EVAPORATION 0.48 4529 .48 3332.09 2Y2h.29
AAAAT 464 GASOLINE EXHAUST- OFF-ROAD TRAIL BIKES 73.28 3306 .UD 2749 .14 2739.80
AAA31963 SURFACE COATING=- FABRICAILED STRUCTURAL METAL #.u4d LYLEL . U 4947 .04 2632.45
AAA27924 SURFACE COATING- TRANSPURYATIUN EQUIPMENT #3 0.ug 495%6. 615 ALLU . LY Lty .78
AAAZ25213 SURFACE COATING- FABRICATLD STCEL v.uy8 4055, 40 4uL5 ., 0 2423,04
AAAAT 134 DOMESTIC PESTICIDE APPLICATIUN- NON SYNTHETIC Y.u8 4428 .00 3723 .00 2241.03
AAALD1IR8 TTTTITT? UNSPECIFIED ENHISSIUNS 7272977082777 114,84 4144.00 2923 .04 1708.39
AAAAGID4 ASPHALT PAVING- EHULSIFLED ASPIIALT EVAPORATION .oy 269 .08 1993.07 170,17
AANA42358 SURFACE COATING- RUBBER & PLASTICS FABRICATION y.uy 3489, 00 3y pd tLJu . 78
AANAGLI2 GASOLINE EVAPORATIUN AT SLRVICE STATJONS- TANK WORKING LOSS Uk 2443.00 r41 03 ) 1he2. 74
AAAAT 126 AGRICULTURAL PESTICIDE APPLICATIUN- NON SYNTHETIC Y.y 347 0y 2580 .60 L2217
AAA4T192 EVAPORATION~ PESTICIDE APPLICATION- SYNTHETIC PESTICIDES v.uya 29114 .0l 2441 & f 1460.,u8
AAAZLUS56 SURFACE COATING- WHOLESALE & RETAIL AUIO v.ue 2624 .00 /%94 1160.41
AAA L9034 SURFACE CUOATING- MISCELLANEOUS MANUFACTYURING ¥.U0 2ul3. b0 2u7t. 1370.99
AAAL7 349 BAKING ETHANOL LOSS o.u4 3L44. 69 LAk 1346, 22
AAAAT7 L DO EVAPORATION~- SYNTHETIC PESTICIDE APPLICATIONS- DOMESTIC . B.ue 2431 . kY 2178 .67 1760,94
AAAGA4 L] GASUL INE EXHAUST- RECKEATIUNAL 4 WHEEL DRIVES 616.60 1215 . 4i1) V! by 1047 .49
AAAG 4379 DIESLL EXHAUST- FORKLIFIS & EIC 9174.00 914,20 bo/.cu b4l.53
AAALBGT?7 DELSEL EXHAUST- FOREIGN SIHPS INTRANSIT 7301 .04 774.68 7wl .6 LY7.u4
AARL L9 LrLsiL EXHAUST- FOLE LIFDYS Syp). 1 A6, 1 A2z Al A0, 16
AAALGLYE ASPHALT PAVING- PAVING ALPHALT LVAPURATION s T6s2 . b7 | uty, /9
AAAGU4 LB FUOOD & AGRICULTURAL- CHARCUAL GROILING Iv Y.y 2255 .00 199164 Yue. 70
AAALA3G] DILSEL EXUHAUST- FRUIT & VEGLEFABLE REFRIGERATION : 3994, Y 971.34 Gub. b 879,52
AARA2416 SURFACE COATING- HACHINCRY- FLCUTRICAL COLIPUNENTS V.69 1624068 1409, 46.4 645,51
AAR24AUT77 SURFACE CUOATING- FURNIVUKF & FIXTURES- CUOFTON GIN Y.uy 1450, 00 18925 4 u1l1.47
AAA4GLE) GASULINE EVAPORATIUH- VAHLLR LOADING U.uy 127410 1edl. 47 €y, 63
AAALYL 09 SURFACE COATING- TRANSPURIATION EQULPHENT #1 g, ul 1311.04 1263, 00 Luz.63
AAAZ27995 SURFACE COATING- LUINBUR & WOUb PRUDUCTS Y.y 1386, LY 12/8.04 6eu, 13
AAALUG28 DIESEL EXHAUST- CONHLECIAL CRAFY 3817.09 b32.60 L76.900 5/2.96
AAAAT6Y6 DILSCL EXHAUSY- FOREIGH SHIP BERTHING 025,64 L77.30 Les,au $e2.79
AARZOLO7 SURFACE CUALTING- MISCELLANLOUS SURVICES- WHOLESALE & RETAIL o4y uat.zu Yoy duig. 17
AAA4GT 1 4 CRUUL EVAPURATIOUN- MARINE VUSSEL LIGHTERING V.8 1474. 04 123,00 457.43
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TABLE 3-2 (continued)

AAAGB6B2
AANAT498
AAA3786]
AAN4GBT722
AAALLE76
AAAG4361
AAAG54452
AAA47118
AAAGGT738
AAAZ0464
AAAG4A4T78
ANAAT324
AANGA445
AANAGT7 30
AAAAT7 480
AANS 4494
AAALDBGY7
AAA27US4
AAN24935
AANATG47
AANGA544
AAAGB743
AANGBT735
AANGA4585

"AAAGAS69

AAA4TI167

AAAL9O1Y
AAN1TG54
AAAT 1583
AAALBG36
AAA24729
AANAGST3
AANLT7947
AAA3SZ212
AAAATGG2
AAN4T7258
AAAS5T7397
AANGRA4GT
AAAAG490T
AAAAT 241
AAA3YU24
AAAAGHYS
AAASAAGO
AAAAT613
AAAATZ266
AANG2472
AANG 4486
AANZ2 NS8O
AAR3Z2342
AAALIYLYD
AAATYO26
AAAZS LG
APAZLH G2
ANALBY27
AAAGBLY3
AAALBLGY

DIESEL EXHAUST- PLEASURE CRAFT

GASULINE EXHAUST- AGRICULTURAL CROP PRODUCTION

SURFACE COATYING- TRANSPURTATION EQUIPMENT- MISSLES

CRUDE EVAPORATION- TANKER/BARGE BALLASTING

ATRPURT~ VEHICLE REFUELING- GASOLINE

GASULINE EXUAUST- FRUIT & VEGETABLE REFRIGERATION

DIESLL EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- COMMERCIAL

CREUSOTE EVAPORATION

ROOFING TAR POTS & UNSPECIFIED EMISSIONS

SURFACE COATING- MACHINERY COHSTRUCTION

DIESEL EXHAUST~ BUILDING CONSTRUCTION/DEMOLITION- INDUSTRIAL
SIRUCTURAL FIRES

GASOLINE. EXIIAUST~ BUILDING CONSTRUCTION/DEMOLITION-RESIDENTIAL

GASOLINE EVAPORATION- TANKER/BARGE BALLASTING

DIESEL EXHAUST~ AGRICULTURAL CRUP PRUODUCTION

OILSEL EXHAUST- BUILDING CUONSVYRUCTION/DEMOLITION- INSTITUTIONA
SURFACE COATING- EDUCATIOHAL SERVICES

SURFACE COATING- TRANSPORTATIUN EQUIPMENT #2

SURFACE COATING- TEXTILES & APPAREL

DIESEL EXHAUST- FORCIGN SHIP MANEUVERING

GASULINE EXHAUST- PUBLIC VUORKS

NATURAL GAS CONBUSTIUM- BOJLERS & HETERS- SERVICES & COMMERCE
NATURAL GAS COHBUSTION- SPACE IIEATERS- SERVICES & COMMERCE
NATURAL GAS COHBUSTION- RESIDENTIAL COOKING

NATURAL GAS COHBUSTION- RESIDENTIAL SPACE HEATING

NATURAL GAS CONHBUSTION- SURVICES & COMMERCE
ATURAL GAS COHIBUS AMUFACT (IR )

- § ALTICS MANUFACTURING

SURFACE COATING- AIR TRANSPORTATION v
EXHAUST FROH TUG BOATS- UNSPECIFIED FUEL

SURFACE COATING- MW PRODUCITS

GASOLINE EXIIAUST- COMIIERCIAL CRAFT

SURFACE COATING- PRINF & PUBLISIIING

CRUDE EVAPORATION- TANKER LOADING

SURFACE COATING- CANS & CONVAINERS

SURFACE COATING- NON FERROUS METALS

RESIDUAL OIL COMCUSTION- STEAM SHIP BERTHING

AGRICULTURAL BURNING- FIELD CROP DEBRIS

AUIOQ TIRE BURNING- UNPLANNED

VVINE AND BRANDY AGING

GASULINE CVAPURATIUON- MARKETING~ STORAGE & TRANSFER- BULK

AGRICULTURAL BURNING- PRUNINGS

SURFACE COATING- CHEMICAL & ALLIED

JLET FUEL EVAPORATION- TANKLR LOADING

GASUL INE EXHAUST- BUILDING COWSIRUCTION/DEMOLITION- COMMERCIAL
RESIDUAL OIL CONBUSTION- STEAM SHIP MANEUVERING

WLED BURNING- OPLCN FIELD

SURFACE COATING- AG CRUP PREPARATION FOR MARKET

GASOLINE EXHAUST~ BULLDING COHSIRUCFION/DEMOLITION- INDUSTRIAL
SHEFALE COATING=- ABHSLILNTS ¥ MOTION PICTURES

SHRFALE COATING- LUIBLR & voni

SURFACE COAVING=- TIRE HANUIALCFURING- RUBBER & PLASTICS

SURFACE COAYIHG- HISCELLANLOUS SERVICES

SURTACE COATLIHG- GLAGLS PRODUCTS

SHRFACE COATTHG- TPON & SELEL FOUNDRY

Lig Coliusiloli- SERVIECES 2 colilll RCE

PESTUOCHTIAL SYNTHEFIC 501 VLT LVAFORATION- AEROSOL PROPELLENT

DLISLL CXHAUST=- U5, SHIPS TITRANGET
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TABLE 3-2 (concluded)

AAAGOGS]
AAAGUG44
AAAGALY2
AAAATGTY
AAAA4T39
AAALTB2]
AAAATS63

RESIDUAL OIL COMBUSTION- FOREIGN SHIPS TNTRANSIT

RESIDUAL OIL COMBUSTION- U.S. SVTEAM SHIPS IHTRANSIT

GASUOLINE EXHAUST- BUILDING CONSTRUCTION/DEMULITION- INSTITUTIO
RESIDUAL OIL COMBUSTIUN- FOREIGH SHIP BERVHING

DIESCL EXHAUST- SHIP HANEUVERDIHG

RESIDUAL OIL COMOUSTIUN- FUREIGN SHIP MAHEUVERING

GASOLINE EXHAUST- COMMERCIAL AIRCRAFT- AG SERVICES

158,489
523.20
0.0y
19.24
28,088
9.60
9.44

8.an
Y.bu
Y.wy
y.p9
.8
u.uy
.o

[~ AR ]

.09
)
Ay
Wby
Ny
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its high NO, emissions--the highest among all source categories in Table
3-1--suggested that it should be placed higher on the Tist.

Sources were grouped to assist the review of the WROG ranked lists.
Grouping was also useful for selecting the sources that would be studied
in the ensuing steps of the three-step approach and for deciding the
degree of detail in which these sources would be examined. Sources in
Table 3-1.were divided into six groups and those in Table 3-2 into five
groups. The top five groups in Table 3-1 and the top four groups in Table
3-2 were studied in the remaining steps of Task 1.

Step 2--Review of Uncertainty in Other
Components of the Emission Inventory

Whereas Step 1 focused on emissions, in Step 2 we analyzed the uncertain-
ties and variabilities in different components of an emission estimate.
Because sources with high uncertainty/variability in their emissions were
expected to ascend to the top of the final Task 1 list, the uncertainty/
variability in each component of the emission estimate was evaluated in
Step 2. The results of the Step 2 process were assimilated into the Step
1 Tists to form the Step 2 lists presented in the next section. The
following characteristics were selécted for the uncertainty/variability
assessment:

Speciation profiles
Emission factors

Activity (throughput) data
Control effectiveness
Temporal distributions
Stack heights

A1l source categories in the first five groups of the Step 1 SCC list and
in the first four groups of the Step 1 CES list were ranked for uncer-
tainty in their speciation profiles and emission factors. These two
characteristics were felt to be the most important. Ranking based on the
remaining four characteristics was then performed for the first four
groups of the Step 1 SCC Tist and the first three groups of the Step 1 CES
list. A five-point (1 to 5) scale, with 5 being the most uncertain, was
used to individually rank the source categories for each of the six’
characteristics.
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Speciation Profiles

Improving the TOG profiles in the emission inventory was an important

. objective of this study. Most of the species profiles employed in the

1979 inventory were taken from the volatile organic compound (VOC) species
data manual (EPA, 1980). Information on the uncertainty associated with
each profile is presented in tnis publication as a numerical confidence
level. This confidence level generally reflects the quality of the test
data used to develop these profiles.

For each source category, we first analyzed the applicability of the
species profile selected for that particular source category. The
confidence levels attributed to the profiies were then used in conjunction
with these applicability considerations to numerically estimate from 1 to
5 the uncertainty in the speciation data for each source category. In
addition, some speciation profiles came from sources other than the VOC
data manual (Allen, 1982) and were generally judged to have a high degree
of confidence. Nevertheless, source categories assigned the speciation
profile of "unknown organic gas" were rated the most uncertain.

Emission Factors

Several documents were used to rate uncertainty in emission factors. A
report from the Air Quality Management Plan (AQMP) (SCAQMD, 198la) was
examined to establish the emission factors employed for each area source
category. Emission factors used for point source categories were pri-
marily identified using the document describing SCCs (ARB, 1982c).
Because a majority of the emission factors are contained in the EPA
publication AP-42 (EPA, 1983), this document was also consulted and the
alphabetical emission factor uncertainty rating was recorded. On the
basis of (1) the emission factor used, (2) the AP-42 uncertainty rating
(where applicable), and (3) other considerations, an overall emission
factor rating from 1 to 5 was assigned.

Other considerations varied greatly; however, examples of these con-
siderations include

The applicability of the emission factor to the specific source
category. ' '

The Tlevel of detail of the emission factors. For example, if
emission factors for each type of asphalt were used instead of an
average emission factor for all types of asphalt, the emission
factors were considered more certain.
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[f the emission factor did not have an AP-42 rating, the basis for
development of the emission factor was evaluated and considered in
the emission factor rating process.

Activity Data

Uncertainty in activity data is an important element in the overall
uncertainty of an emission estimate, Activity data for point sources tend
to be more certain than those for area sources. This is because activity
data for point sources tend to he more quantifiable, e.g., as throughput
or processing rates. Activity data for area sources, however, are more
often estimates and tend to account for emissions not included in the
point source file,

Employing the documents used to identify emission factors, the activity
data used for each category were established. These activity data were
then rated for uncertainty. For point sources, the rating was based on a
knowledge of how the activity data are measured and how accurately records
of activity data are normally maintained. For example, if the activity
data applied to a product that would be accurately measured for sales
purposes, these data were rated as certain. 0On the other hand, if the
activity data were unspecified, they were rated as uncertain. For area
sources, the rating of uncertainty was based on a review of the methods
employed for developing these data. Considerations included whether the
data were measured or estimated, the possibility of double counting with a
point source category, and other judgments,

Control Effectiveness

The effect of emission controls was one of the more difficult charac-
teristics to rate for uncertainty. Tnhis was hecause there is little
documentation describing whether the emissions from a specific source
category are controlled, and if so, what the control technique and
estimated effectiveness are, Therefore, a general knowledge of the
control techniques used in the SOCAB was relied on to judge the applicable
control technology for each source category.

Source categories that were considered uncontrolled were given the highest
confidence rating because the effect of their controls was certain (zero
percent). The uncertainty of control effectiveness for other source
categories was estimated using such considerations as

The extent of the range of emission control estimates commonly used
or reported in the literature; e.g., we estimated if the effect of
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controls ranged from, say, 30 to 70 percent versus those cases for
which there was wide agreement that the control effectiveness
approximated 50 percent.

The probability of breakdowns or upset conditions that would cause
a control system to operate at a reduced level of effectiveness.

Temporal Distributions

Emissions from different sources change as a function of time. These
changes are often considered on three different scales: diurnal, weekly,
and seasonal. A high-resolution inventory will characterize these changes
by temporally distributing the emissions. Inaccurate representations of
the operating characteristics of sources can lead to over- or underpredic-
tions of emissions for particular time periods. In some cases, varia-
bility in the temporal distribution of emissions is inherent because the
sources constituting a particular source category may individually exhibit
widely different operating schedules,

A recent study identified source types in the 1979 SOCAB emission
inventory with questionable temporal distributions (Oliver, Hogo, and
Saxena, 1983). The findings of this study were translated into numerical
uncertainty levels for specific SCCs and CESs. Results of other studies
were also used to identify source categories with potentially uncertain
temporal distributions (Tesche et al., 1981; Oliver and Mark, 1980).
Source categories comprising such activities as vehicle refueling at
gasoline service stations and surface coating were considered to be
uncertain because of the wide variability in the temporal data for
individual sources in these categories.

Stack Heights

Emission release height is useful for segregating source categories that
should be carefully examined. The importance of effective release height
stems from the following considerations.

Elevated ROG emissions disperse and may have a smaller ozone impact,
gram for gram, than ROG emissions emitted near ground level.

Better emission-related data are generally available for elevated
sources (e.g., elevated industrial combustion processes versus
domestic solvent use).
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The tallest elevated emitters typically have low ROG mass emission
rates from their stacks.

Elevated sources are usually important emitters of NO, emissions.

To rank the effect of stack height on ozone predictions, source categories
were divided into three groups--power plants (the tallest elevated
emitters), other elevated sources, and low-level sources. Power plant
stacks were ranked as the most certain in this case and low-level sources
as the least certain.

Integration of Step 1 and Step 2 Results

The results of Step 1 and Step 2 were combined to obtain an overall
ranking of the source categories on the basis of WROG values and the six
characteristics discussed in the previous section. The WROG value was
considered to be the most important ranking criterion; speciation profile
and emission factor ratings were next; the remaining four characteristics
were deemed less important. These priorities were transformed into
numerical rankings by developing the set of weighting factors shown in
Table 3-3 for both point and area sources.

TABLE 3-3. Weighting factors used in
the Task 1 ranking process.

Weighting Factors

Inventory Point Area
Characteristic Sources Sources

WROG 15 15
Emission factor 5 5
TOG speciation 5 5
Activity data 3 4
Control effectiveness 3 2
Temporal distribution 2 2
Stack height 1 1

The WROG scores given in Tables 3-1 and 3-2 were first normalized to a
linear scale of 1 to 5, as indicated in Figure 3-1, to make the numerical
value of WROG equivalent to the value of the other rankings before the
application of the weighting factors. Furthermore, source categories
that were promoted on the WROG ranked lists because of high NO, or T0G
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emissions (e.g., SCC 1-01-005-01 in Table 3-1) were assigned a “dummy"
WROG score that reflected their revised position in the ranked lists. The
following equation was then used to compute a total score:

N
S, = >, WF_R .,
= TS |
where
S, = total score for source category x

Wny = weighting factor for source category x and characteristic y
(WROG, emission factor, etc.)

ny = yncertainty ranking for source category x and characteristic y

N = number of elements used to compute the total score

For example, SCC 4-02-999-99 has the following WR0G value and rankings:

Emission Speciation Activity Control - Temporal Stack
WROG Factor Profile Data Effectiveness Distribution Heignt
7978.32 3 3 4 4 o1 5

Using the equation, the final score for this SCC is 135.9 (7-element score
given in Table 3-4).

Tables 3-4 through 3-9 are the products of these manipulations. Values
given in the first three (Tables 3-4, 3-5, and 3-6) are for the point
source file and values in the remaining three (Tables 3-7, 3-8, and 3-9)
are for the area source file. Source categories for which the WR0G scores
and all six inventory characteristics were used in computing a total score
(called the "7-element score") are presented in Tables 3-4 and 3-7 for
SCCs and CESs, respectively. Source categories in each table are arranged
by their 7-element score in descending order, The rankings of these SCCs
and CESs in the Step 1 lists (Tables 3-1 and 3-2) are also given,

Tables 3-5 and 3-8 present SCCs and CESs that were ranked using WROG
scores and two of the six other characteristics (speciation profile and
emission factor uncertainties). Source categories are thus ranked by
their "3-element score." Categories that were not ranked using any of the
six inventory characteristics are presented in Tables 3-6 and 3-9 for SCCs
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TABLE 3-4.

sce
49299999
AAAS7281
31908199
49200941
39199999
492080501
408208097891
49208191
40200481}
AAALT55S
49290499
499899999
39699999
38299998
49399999
3P699998
38999999
39699895
493088801
493908202
49299199
30609184
39808799
492048881
4p20A6H1
45208599
48199299
4p2p021 8
492008818
ig200341
Aplgn2ail
492008148
495609599
30681301
49500581
49399199
Ap2p@i 1A
49200799
45200418
321914981
35906699
49399183
191009481
181005081
4G299982
A85983481)
292068292
20200402
49105399
482918883
AAA4T6OS
40300204
48100104

Seven element scores and WROG ranking for selected point source categories.

DESCRIPTION
ORGANIC SOLVENT- COATING- UNSPECIFIED
SOL1D WASTE LANDFILL EVAPORATION*
OlL & GAS PRODUCTION- CRUDE- NOT CLASSIFIED
ORGANIC SOLVENT- THINNING SOLVENT- GENERAL
CHEMICAL MFG- FUGITIVE EMISSIONS
ORGANIC SOLVENT- COATING- ENAMEL- GENERAL
ORGANIC SOLVENT~ COATING- ADHESIVE- GENERAL
ORGANIC SOLVENT- COATINGS- PAINT- POLYMERIC HOT AIR DRIED
ORGANIC SOLVENT- COATING- GENERAL LACQUER
JET EXHAUST- COMMERCIAL AIRCRAFT- TRANSPORTATIOM
ORGANIC SOLVENT- COATING- NOT CLASSIFIED(LAQUER)
ORGANIC SOLVENT~ MISCELLANEOUS- UNSPECIFIED
PETRO INDUSTRY- MISCELLANEOUS- NOT CLASSIFIED
FOOD & AG- FOOD - NOT CLASSIFIED
PETRO STORAGE- UNSPECIFIED EMISSION
PETRO INDUSTRY- MISCELLANEOUS- NOT CLASSIFIED
FABRICATED METALS- MISCELLANEOUS- NOT CLASSIFIED
PETRO INDUSTRY- FUGITIVE- MISCELLANEOUS- SAMPLING/PURGING
PETRO STORAGE~ UNPECIFIED FUGITIVE EMISSION
PETRO STORAGE- GASOLINE- FLOATING ROOF- WORKING LOSS
ORGANIC SOLVENT- COATEING- NOT CLASSIFIED(PAINT)
PETRO INDUSTRY- REFENING- GAS FIRED PROCESS HEATERS
RUBBER & PLASTICS~ PLASTIC FABRICATION- NOT CLASSIFIED
ORGANIC SOLVENT- COATING- OVEN- UNSPECIFIED
ORGANIC SOLVENT- COATING- PRIMER- GENERAL
ORGANIC SOLVENT- COATING- COMPOSITE
ORGANIC SOLVENT=- DEGREASING- COMPOSITE SOLVENT
ORGANIC SOLVENT~- COATING- WATER-BASED PAINT GEMERAL
ORGANIC SOLVENT- COATING- FUGITIVE- UNSPECIFIED
ORGANIC SOLVENT- COATING- VARNISH/SHELLAC GENERAL
PETRO STORAGE- GASOLINE- FLOATING ROOF- STANDING LOSS
ORGANIC SOLVENT- COATING- OVEN- GENERAL
PRINTING- INK THIMNING SOLVENT- UNSPECIFIED
PETRO INDUSTRY- CATALYTIC REFORMER- GENERAL
PRINTING- ROTOGRAVURE~ UNSPECIFIED
PETRC STORAGE- NOT CLASSIFIED- FIXED ROOF- WORKING LOSS
ORGANIC SOLVENT- COATINGS- PAINT- SOLVENT-BASED
ORGANIC SOLVENT~ COATING- COMPOSITE
ORGANIC SOLVENT- COATING- GENERAL LACQUER
CHEMICAL MFG- GENERAL PAINTS- MIXING/HANDLING
INDUSTRIAL PROCESS~- NATURAL GAS- NOT CLASSIFIED
PETRO STORAGE- GASOLINE- FIXED ROOF TANK- WORKING LOSS
EX COMB BOILER-ELEC GEN-€#6 O1L NORM FRG
EX COMB BOILER-ELEC GEN-#1 & #2 DISTILLATE OIL
ORGANIC SOLVENT- THINNING SOLVENT- ACETONE
PRINTING~- FLEXOGRAPHIC
INTERMAL COMBUSTION-INDUSTRIAL-MATURAL GAS-RECIPROCATING
INTERNAL COMBUSTION-INDUSTRIAL-DIESEL OIL -TURBINE
ORGAMNIC SOLVENT- COLD CLEANING- NOT SPECEFIED
ORGANIC SQLVENT- COATING- OVEN- »375 F
DIESEL EXHAUST- RAIL SWEITCHING
PETRO STORAGE- CRUDE- FLOATING ROOF- WORKING LOSS
ORGAHIC SOLVENT- DRY CLEANING- STODDARD SOLVENT

* The Reauest for Proposal excluded this category from the study,

7-ELEMENT
SCORE

STEP I{(WROG)
RANKING
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TABLE 3-4 (concluded)

48289918
42608126
38600803
49300104
492080182
20189181
31999299
49408111
AAAS7331
20208102
AD229915
18200704
42309203
491001082
30609201
49608181
20109201
102609682
48309152
48189202
48190203
18120681
421001083
182208701
28189202
192008483
18200581
38600183

ORGANIC SOLVENT- THINNING SOLVENT- METHYL ETHYL KETONE
PETRO MARKETING~ GASOLINE- TANK TRUCKS- SUBMERGED LOADING
PETRO INDUSTRY- FUGITIVE- PUMP SEALS W/0 CONTROLS

PETRO STORAGE- CRUDE- FINED ROOF TANK- WORKING LOSS
ORGANIC SOLVENT- COATINGS- PAINT- ACETONE

INTERNAL COMBUSTION-ELEC GEN- OIL TURBINE

OIL & GAS PRODUCTION- NATURAL GAS= NOT CLASSIFIED

BULK TERMINALS- GASOLINE RVP1P- FLOATING- 67K BBL STANDING LOSS

GASOL INE EXHAUST- CIVILLIAN ATRCRAFT

INTERNAL COMBUSTION-INDUSTRIAL- OIL~ RECIPROCATING
ORGANIC SOLVENT- THINNING SOLVENT- LACTOL SPIRITS

EX COMB BOILER-INDUSTRIAL-PROCESS GAS BLAST FURNACE
PETRO STORAGE- CRUDE- FLOATING ROOF-~ STANDING LOSS
ORGANIC SOLVENT- DRY CLEANING- STODDARD SOLVENT

PETRO INDUSTRY- REFINING- FLUID CATALYTIC CRACKER

PETRO MARKETING- GASOLINE LOADING- TANK CARS/TRUCKS
INTERNAL COMBUSTION-ELEC GEN- NATURAL GAS-TURBINE

EX COMB BOILER-INDUSTRIAL-NATURAL GAS 19-198 MMBTU/HR
PETRO STORAGE- DIST OlL- FIXED ROOF TANK- WORKING LOSS
ORGANIC SOLVENT- DEGREASING- TRICHLOROETHANE

ORGANIC SOLVENT- DEGREASING~- PERCHLOROETHYLENE

€EX COMB BOILER-ELEC GEN-NATURAL GAS >i188 MMBTU/HR
ORGANIC SOLVENT- ORY CLEANING- PERCHLOROETHYLENE

EX COMB BOILER-INDUSTRIAL-PROCESS GAS REF INERY
INTERNAL COMBUSTION-ELEC GEN- NATURAL GAS-RECIPROCATING
EX COMB BOILER-INDUSTRIAL- RESIDUAL OIL- <18 MMBTU/HR
EX COMB BOILER-INDUSTRIAL-#] & #2 DISTILLATE OlL>108 MMBTU/HR
PETRO INDUSTRY- REFINING- OIL FIRED PROCESS HEATERS

68.78
68.040
67.49
64.70
64.60
64.30
63.89
63.489
63.28
62.38
62.18
69.30
$9.94
$9.94
$8.38
58.349
58.949
57.89
55.99
55,349
55.39
54.60
53.39
52.38
51.840
47.89
44.89
44.889
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TABLE 3-5.

scC
37299999
39192699
30499999
40409199
496888081
38304399
39608801
39199181
49391899
40500491
39990299
49300299
49391098
38500199
3259217404
49200802
48600198
306014021
48301097
38580105
485008299
30408794
39608502
38591295
306009004
360064
Jps@l 482
Joppezal
39380819
49301018
39039083013
49200518
49300199
3960088)
4p2089718
492008619
49290399
48380399
292008082
40301815
493908382
49389102
48200699
Jgigie99
4500181
40608151
49590951399
1vigieR2
49608) 31
49281001
40600281
4831111
4218808)

Three element scores and WROG ranking for selected point source categories.

DESCRIPTION
FOOD & AG- FOOD -~ NOT CLASSIFIED
CHEMICAL MFG- SYNTHETIC RUBBER
SECONDARY METALS- MISCELLANEOUS- NOT CLASSIFIED
BULK TERMINALS- UNSPECIFIED- '
PETRO MARKETING- GASOLINE- FUGITIVE EMISSIONS
PRIMARY METALS- IRON & STEEL- UNCLASSIFIED
PETRO INDUSTRY- FUGITIVE- NOT CLASSIFIED
CHEMICAL MFG- ACETONE
PETRO STORAGE- UNSPECIFIED- FIXED ROOF- WORKING LOSS
PRINTING- LITHOGRAPHIC- UNSPECIFIED
INDUSTRIAL PROCESS- INPROCESS FUEL- MISC

PETRO STORAGE- NOT CLASSIFIED- FLOATING ROOF- STANDING LOSS
PETRO STORAGE=- UNSPECIFIED- FIXED ROOF- 250K BBL-BREATHING

PETROLEUM INDUSTRY- ASPHALT ROOF ING~ NOT CLASSIFIED
MINERAL PRODUCTS~- MINERAL WOOL- CURING OVEN

ORGANIC SOLVENT- COATING~ OVEN- <175 F- UNSPECIFIED

PETRO MARKETING- UNSPECIFIED- TANK TRUCK LOSS

PETRO INDUSTRY- PETROLEUM COKE- CALCINER

PETRO STORAGE- UNSPECIFEID- FIXED ROOF- 67K BBL-BREATHING
PETROLEUM INDUSTRY- ASPHALT ROOFING- FELT SAT OPERATION
PRINTING- UNSPECIFIED

PRIMARY METALS~ STEEL FOUNDRY- HEAT TREAT FURNACE

PETRO INDUSTRY- FUGITIVE- PROCESS DRAINS- W/0 CONTROLS
MINERAL PRODUCTS- FIBERGLASS- CURING/ROTARY SPUN

PETRO INDUSTRY- FUGITIVE- COMPRESSOR SEALS

PETRO INDUSTRY~- REFINING- VACUUM JET- VACUUM DISTILLATION
MINERAL PROOUCTS~- GLASS MFG- CONTAINER MELTING FURNACE
INDUSTRIAL PROCESS- INPROCESS FUEL- COAL~ CEMENT KILN
PRIMARY METALS~- IRON & STEEL- SINTERING

PETRO STORAGE- CRUDE RVPH5- FINED ROOF- 67K BBL-BREATHING
PRIMARY METALS~- IRON & STEEL- OVEN PUSHING

ORGANIC SOLVENT- COATING- ENAMEL- GENERAL

PETRO STORAGE- NOT CLASSIFIED- FIXED ROOF- BREATHING LOSS
PETRO INDUSTRY- FUGITIVE~ PIPELINE~- VALVES/FLANGES
ORGANIC SOLVENT- COATING- ADHESIVE- GENERAL

ORGANIC SOLVENT-~ COATING- PRIMER- GENERAL

ORGANIC SOLVENT- GENERAL

PETRO STORAGE- UNSPECIFIED- VAR VAPOR SPACE- WORKING LOSS
INTERNAL COMBUSTION-INDUSTRIAL-NATURAL GAS- RECIPROCATING
PETRO STORAGE~- JET NAPHTHA JP4&- FIXED ROOF- WORKING LOSS
PETRO STORAGE=- GASOLINE- VAR VAPOR SPACE- WORKING LOSS
PETRO STORAGE- CRUDE- FINED ROOF TANK- BREATHING LOSS
ORGANIC SOLVENT- COATING- COMPOSITE

CHEMICAL MFG- FORMICA MANUFACTURING

PRINTING- PRESS- DRYER

PETRO MARKETING- GASOLINE- TANK TRUCKS- UNLOADING
PRINTING- INK THINNING SOLVENT- ALCOHOL BASED

CHEMICAL MFG- POLYPROPYLENE

PETRO MARKETING- GASOLINE- TAMK TRUCKS- SUBMERGED LOADING
ORGANIC SOLVENT= COATING- OVEN HEATER- NATURAL GAS

PETRO MARKETING- GASOLINE- MARINE VESSELS- LOADING

PETRO STORAGE-~ JET NAPHTHA JP4- FLOATING~ 67K BBL STANDING

ORGANIC SOLVENT- FUGITIVE- NOT CLASSIFIED

3-ELEMENT
SCORE

41,59
41.189
41.19
49.99
40,99
49.89
49 .89
49 .88
49.58

STEP 1(WROG)
RANKING
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TABLE 3-5 (concliuded)

19209787
4918828}
AAA47588
49308287
49300187
28249381
4P1892085

AAALTS71

39900781
182807082
492005084
492083928
492990922
49200783
482008921
492008912
avpee782
A260P130
493010289
39909602
39000492
485008304
18390602
18209683
19200621

EX COMB BOSLER-INDUSTRIAL-PROCESS GAS COKE OVEM

ORGANIC SOLVENT~ DEGREASING- STODDARD SOLVENT

JET EXHAUST- CIVIL AIRCRAFT _
PETRO STORAGE- DISTILLATE OIL~ FLOATING ROOF- STANDING LOSS
PETRO STORAGE- DIST OIL - FINED ROOF TANK- BREATHING LOSS
INTERNAL COMBUSTION-INDUSTRIAL- GASOLINE- RECIPROCATING
ORGANIC SOLVENT- DEGREASING- TRICHLOROETHYLENE

JET EXHAUST- MILITARY AIRCRAFT

INDUSTRIAL PROCESS- PROCESS GAS- CO/BLAST FURNACE

EX COMB BOILER-INDUSTRIAL-PROCESS GAS REFINERY 18-188 MMBTU/HR
ORGANIC SOLVENT- COATYING- TOLUENE

ORCANIC CSOLVENT- THINNING SOLVENT~- MINERAL CPIRITE

ORGANIC SOLVENT- THINNING SOLVENT- TOLUENE

ORGANIC SOLVENT- COATING- TOLUENE

ORGANIC SOLVENT- THINNING SOLVENT- NAPHTHA

ORGANIC SOLVENT- THINNING SOLVENT- 1SOPROPYL ALCOHOL
INDUSTRIAL PROCESS- PROCESS GAS- COKbE OVEN GAS

PETRO MARKETING- DIST OIL- TANK TRUCKS- SUBMERGED LOADING
PETRO STORAGE- DIST #2- FIXED ROOF- 258K BBL-BREATHING
INDUSTRIAL PROCESS~ NATURAL GAS- CEMENT KILN

INDUSTRIAL PROCESS~- RESIDUAL OIL- CEMENT KILN/DRYER
PRINTING- INK THINNING SOLVENT- ETHYL ALCOHOL

EX COMB BOILER-COMM/INSTIT-NATURAL GAS 18-148 MMBTU/HR

EX COMB BOILER-INDUSTRIAL-NATURAL GAS <18 MMBTU/HR

EX COMB BOILER~INDUSTRIAL-NATURAL GAS Y188 MMBTU/HR

39.39
Ja.49
35.49
35.24

. 35.1@

34.80
34.50
33.402
33.139
33.30
33.39
33.09
32.1#
32.99
32.89
31.09
31.48
31,20
31.19
28.3%
28.39
28.3#9
25.688
25.89
25.08


https://182806.83
https://40280'7.83
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TABLE 3-6. WROG ranking for selected point source categories.

ScC

3p6po8RE2
Ag3pNigl

48391819
49609199
28409101

433082085
40602401

49351115
49200583
39601291

49508583
399924899
AB3pB216
39308392
49301198
49199383
40304158
39599999
39490199
321919023
49301188
49301197
39103399
4p381199
40620205
46391921

49300383
49289913
30629581
406008127
42620105
19208582
32380911

42400116
29209281

48190287
49609202
30191881

49200918
40604197
39999999
38191885
49508385
39141591

AAAST31S
AR200B924
4040A114
35468799
4360092938
38200893
33090199
39601141
43308185

DESCRIPTION
PETRO INDUSTRY- FUGITIVE- VESSEL RELIEF VALVE
PETRO STORAGE- GASOLINE- FIXED ROOF TANK- BREATHING LOSS
PETRO STORAGE- DIST #2- FIXED ROOF- 67K BBL-BREATHING
PETRO MARKETING- UNSPECIFIED- UNLOADING
INTERNAL COMBUSTION-ENGINE TESTING- TURBO JET
PETRO STORAGE- JET FUEL- FLOATING ROOF- STANDING LOSS
PETRO MARKETING- CASOLINE- STATION TANKS- VAPOR NO CONTROL
PETRO STORAGE- DIST #2- FLOATING- 67K BBL STANDING LOSS
ORGANIC SOLVENT- COATING- MEK '
PETRO INDUSTRY- REFINING- FLUID COXING
PRINTING- INK THINNING SOLVENT- ETHYL ACETATE
FABRICATED METALS- CAN MAKING- NOT CLASSIFIED
PETRO STORAGE- TOLUENE- FLOATING ROOF- STANDING LOSS
PRIMARY METALS- IRON & STEEL- OVEN CHARGING
PETRO STORAGE~- UNSPECIFIED- FLOATING- 67K BBL STANDING LOSS
ORGANIC SOLVENT- COLD CLEANING- NAPHTHA
PETRO STORAGE- JET FUEL- FIXED ROOF TANK- WORKING LOSS
MINERAL PRODUCTS- MISCELLANEOUS
SECONDARY METALS~- ALUMINUM- NOT CLASSIFIED
CHEMICAL MFG- PHTHALIC ANHYDRIDE- UNCONTROLLED
PETRO STORAGE- GASOLINE RVP13/18/7- FLOATING- 258K BBL WITHDRAWA
PETRO STORAGE~ UNSPECIFIED- FLOATING- WITHDRAWAL LOSS
CHEMICAL MFG- PESTICIDES- UNCLASSIFIED
PETRO STORAGE~ UNSPECIFIED- FLOATING- 258K BBL STANDING LOSS
PETRO MARKETING~- DIST OIL- MARINE VESSELS~ LOADING
PETRO STORAGE- DIST #2- FINED ROOF~ WORKING LOSS
PETRO STORAGE- JET FUEL- VAR VAPOR SPACE- WORKING LOSS
ORGANIC SOLVENT- THINNING SOLVENT- 1SOPROPYL ACETATE
PETRO INDUSTRY- FUGITIVE- PROCESS DRAINS- WITH CONTROLS
PETRO MARKETING- CRUDE- TANK TRUCKS- SUBMERGED LOADING
PETRO MARKETING~ DIST OIL- TANK TRUCKS- LOADING
EX COMB BOILER-INDUSTRIAL- DISTILLATE OIL 1@~ 1@2ABTU/HR
PRIMARY METALS~- IRON & STEEL- ROLLING/FINISH- SOAKING PITS
BULK TERMINALS~- GASOLINE RVP13/18/7- FLOATING- 67X BBL WITHDRAWA
INTERNAL COMBUSTION-INDUSTRIAL-NATURAL GAS-TURBINE
ORGANIC SOLVENT~ DEGREASING- TRICHLOROTRIFLUOROETHANE
PETRO MARKETING~ CRUDE- MARINE VESSELS- LOADING
CHEMICAL MFG- POLYVINYL CHLORIDE
ORGANIC SOLVENT- THINNING SOLVENT- ETHYL ALCOHOL
PETRO MARKETING- UNSPECIFIED- TANK TRUCK LOSS
INDUSTRIAL PROCESS~- NOT CLASSIFIED
CHEMICAL MFG-~ PHENOLIC RESINS
PRINTENG- IMK THINNING SOLVENT- [SOPROPYL ALCOHOL
CHEMICAL MFG- VARNISH- BOODYING OIL .
GASOLINE EXHAUST~ COMMERCIAL AIRCRAFT
ORGANIC SOLVENT- THINNING SOLVENT- XYLENE
BULK TERMINALS~- GASOLINE RVP1@~- FLOATING- 258K BBL STANDING LOSS
PRIMARY METALS- STEEL FOUNDRY- NOT CLASSIFIED
PETRC MARKETENG- UNSPECIFIED- MARINE VESSELS
FOOD & AG- FEED MANUFACTURE- SHIPPING
TEXTILE PRODUCTS- GENERAL FABRECS~ NOT CLASSIFIED
PETRO INDUSTRY- REFINING- ASPHALY RLOWING
PETRO STORAGE-~ JET FUEL- FIXED ROOF TANK- WORKING LOSS

STEP 1(WROG)
RANKING

293
204
205
206
2087
248
289
218
211
212


https://3.06011.01
https://3020.08.03
https://4.05.003.05
https://06.0'82.02
https://3.06.0'12.0I
https://Z.94.0'.0'1.91
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TABLE 3-6 (continued)

30599285
39200082
38609301
49390286
49208281

AP60B142
39802899
40300385
49200989
40600120
493010812
49301185
49199999
39320999
39692999
48390212
30600182
39098505
18300504
39602481

305081299
3059890699
30400183
48328151

40206318
40480117
1818985082
19320501

30500104
38190899
39191599
49200405
39899599
29299997
48280105
40200994
30680602
38501499
381908999
10300601

40600229
39008799
30601202
48690282
59300181

39299998
182080402
49309106
20200902
30799999
38201391

48608299
4P6YB152
38501411
202889491
48600499
30600504
493091299

PETRO INDUSTRY- ASPHALT CONCRETE- DRUM DRYER
FOOD & AG- FEED MANUFACTURE- GRAIN RECEIVING

-PETRO INDUSTRY~ REFINING- THEMAL CATALYTIC CRACKER

PETRO STORAGE~ KEROSENE- FLOATING ROOF- STANDING LOSS
ORGANIC SOLVENT- COATING- WATER-BASED PAINT GENERAL

PETRO MARKETING- CRUDE- TANK TRUCKS- SUBMERGED LOADING
INDUSTRIAL PROCESS- COKE- NOT CLASSIFIED

PETRO STORAGE- DIST OIL- VAR VAPOR SPACE~ WORKING LOSS
ORGANIC SOLVENT- THINNING SOLVENT- ETHYL ACETATE

PETRO MARKETING~- JET FUEL- TANK TRUCKS- SUBMERGED LOADING
PETRO STORAGE- CRUODE RVPS5- FIXED ROOF- WORKING LOSS

PETRO STORAGE=- GASOLINE RVPIP- FLOATING- 258K BBL STANDING LOSS
ORGANIC SOLVENT~ NOT SPECIFIED

PRIMARY METALS~ IRON & STEEL- NOT CLASSIFIED

PETRO INDUSTRY=- REFINING- FLARES- NOT CLASSIFIED

PETRO STORAGE- HEMANE- FLOATING ROOF- STANDING LOSS

PETRO INDUSTRY- REFINING- GAS FIRED PROCESS HEATERS
INDUSTRIAL PROCESS- DISTILLATE OIL- METAL MELTING

EX COMB BOILER-COMM/INSTIT- #4 DIST OLI

PETRO INDUSTRY- REFINING- BLOWDOWN SYSTEM- VAPOR RECOVERY
MINERAL PRODUCTS- FIBERGLASS MANUFACTURING- NOT CLASSIFIED
MINERAL PRODUCTS~- CEMENT MANUFAC- DRY PROCESS~- NOT CLASSIFIED
SECONDARY METALS- ALUMINUM- SMELTING FURNACE- REVERB

PETRO STORAGE- KEROSENE- FIXED ROOF TANK- WORKING LOSS
ORGANIC SOLVENT- COATING- VARNISH/SHELLAC GENERAL

BULK TERMINALS~ GASOLINE RVP13/18/7- FLOATING- 258K BBL WITHDRAW
EX COMB BOILER-ELEC GEN- DIST OIL- 18-199 MMBTU/HR -
EX COMB BOILER-COMM/INSTIT-#1 & #2 DIST OIL >188 MMBTU/HR
PETROLEUM INDUSTRY- ASPHALT ROOFING- DIPPING/SPRAYING
CHEMICAL MFG- WASTW GAS FLARE

CHEMICAL MFG- VARNISH- UNCLASSIFIED

ORGANIC SOLVENT- COATING-~ MEK

INDUSTRIAL PROCESS- DISTILLATE OIL- NOT CLASSIFIED
INTERNAL COMBUSTION-GASEQUS MATERIAL COMBUSTION

ORGANIC SOLVENT- COATINGS- PAINT~ TOLUENE

ORGANIC SOLVENT- THINNING SOLVENT- BUTYL ALCOHOL

PETRO INDUSTRY~ REFINING- VACUUM DISTILLATION- COLUMN CONDENSER
MINERAL PRODUCTS- GLASS MFG- NOT CLASSIFIED

CHEMICAL MFG- CLEANING CHEMICALS NOT CLASSIFIED

EX COMB BOILER-COMM/INSTIT NATURAL GAS >1488 MMBTU/HR
PETRO MARKETING- KEROSENE- MARINE VESSELS- UNLOADING
INDUSTRIAL PROCESS- PROCESS GAS- NOT CLASSIFIED

PETRO INDUSTRY- REFINING- MISCELLANEQUS

PETRO MARKETING- JET FUEL- LOADING

SOLID WASTE DISPOSAL~ MULTIPLE CHAMBER INCINERATION
INDUSTRIAL PROCESS- OIL BURNER

EX COMB BOILER-INDUSTRIAL- RESIDUAL OIL- 18-188 MMBTU/HR
PETRO STORAGE- KEROSENE- FIXED ROOF TANK- BREATHING LOSS
INTERNAL COMBUSTION-INDUSTRIAL-XERO/NAPHTHA/JET RECIPRO
W00D PRODUCTS- MISCELLANEOUS- NOT CLASSIFIED

FOOD & AG- MEAT SMOKING :

PETRO MARKETING- UNSPECIFIED- MARINE VESSELS

PETRO MARKETING- CRUDE- TANK TRUCKS- UNLOADING

MINERAL PRODUCTS~ GLASS MFG- BATCHING/MIXING

INTERNAL COMBUSTRON-INDUSTRIAL-KERO/NAPHTHA/JET TURBINE
PETRO MARKETIMNG~ GASOLINE- STATION TANKS- NOT CLASSIFIED
PETRC INDUSTRY- FUGITIVE- PROCESS DRAINS- WASTE WATER SEPTR
PETRO STORAGE- UNSPECIFIED- VAR VAPOR SPACE- FILLING LOSS

211
214
21%
216
217
218
219
228
221

222
223
224
229
226
227
228
229
238
231

232
2313
234
235
236
237
238
239
240
241

242
243
244
245
246
247
248
249
259
251

252
253
254
25%
256
257

259
269
261
262
263
264
265
266
267
268

270


https://306lHJ5.04
https://3.02013.01
https://IB2.004.02
https://3.06.0.06.02
https://4020.09.04
https://4.02.001.05
https://IB3005.04
https://3900.05.05
https://U2082.0l
https://3.06.003.01
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TABLE 3-6 (continued)

40203702
496890135
18280593
gign9o!
182812081

AP2PB4B2
49209919
402099914
399000499
18300441

19201382
AGEO@132

29200181
39009645
49399112
49209899
19289441
18160682
38283299
49200987

3g4p5001 -

18390693
38400899
492089906
38501406
49201902
12508285
19301301
19398502
49391112
28200401
29180182
49300215
49500281
38102099
32501599
3501141
39102499
39181299
30408217
30408298
301832084
39801699
493108154
49300189
42600154
48600134
40680183
4p300304
49300312
KXY AV Al
39801299
ABIFA9PL
owgLese
18500246
54306198
58288585
523001082

ORGANIC SOLVENT- COATING- MEK

PETRO MARKETING- DIST OIL- TANK TRUCKS- SUBMERGED LOADING

EX COMB BOILER-INDUSTRIAL-#1 & #2 DISTILLATE OIL (19 MMBTU/HR
CHEMICAL MFG- CLEANJNG CHEMICALS SOAP/DET SPRAY DRY

£X COMB BOILER-INDUSTRIAL-SOLID WASTE

ORGANIC SOLVENT- COATING- ACETONE

ORGANIC SOLVENT~ THINNING SOLVENT- METHYL ISOBUTYL KETONE
ORGANIC SOLVENT~ THINNING SOLVENT- KEROSENE

INDUSTRIAL PROCESS- RESIDUAL OIL~ NOT CLASSIFIED

EX CoMB BOILER-COMM/INSTIT-#6 OIL

EX COMB BOILER-INDUSTRIAL-WSTE OIL
PETAO MARAKETING- JET FUEL-~ TANK TRUCKE- SUIMERCED ‘LOADING

INTERNAL COMBUSTION-INDUSTRIAL- OIL- TURBINE

INDUSTRIAL PROCESS- NATURAL GAS- METAL MELTING

PETRO STORAGE- HEXANE- FIXED ROOF TANK- BREATHING LOSS
ORGANIC SOLVENT- COATING- OVEN- UNSPECIFIED

EX COMB BOILER-INDUSTRIAL- RESIDUAL OIL- #6

EX COMB BOILER-ELEC GEN-NATURAL GAS {128 MMBTU/HR
FOOD & AG- BAKERIES

ORGANIC SOLVENT- THINNING SOLVENT- CELLOSOLVE ACETATE
SECONDARY METALS- MISCELLANEOUS- CASTING/FABRICATING

EX COMB BOILER-COMM/INSTIT-NATURAL GAS <194 MMBTU/HR
SECONDARY METALS- ZINC- NOT CLASSIFIED

ORGANIC SOLVENT- THINNING SOLVENT- CELLOSOLVE

MINERAL PRODUCTS~ GLASS MFG- CONTAINER FORMING/FINISHING
ORGANIC SOLVENT- COATING- OVEN HEATER~ DISTILLATE OIL

EX COMB BOILER-COMM/INSTIT-SPACE HEATING-DISTILLATE OIL
EX COMB BOILER-COMM/INSTIT-LIQUID WASTE

EX COMB BOILER-COMM/INSTIT-DIST OIL- 10-188 MMBTU/HR
PETRO STORAGE=- JET NAPHTHA JP4~ FLOATING- 250K BBL STANDING LOSS
INTERNAL COMBUSTION-INDUSTRIAL-DEISEL OIL- RECIPROCATION
INTERNAL COMBUSTION-ELEC GEN- DIST QIL~ RECIPROCATING
PETRO STORAGE- PENTANE- FLOATING ROCF- STANDING LOSS
PRINTING- LETTER PRESS

CHEMICAL MFG- PRINTING INK- UNCLASSIFIED

MINERAL PRODUCTS- GYPSUM MFG- NOT CLASSIFIED

MINERAL PRODUCTS~ CONCRETE BATCHING GENERAL

CHEMICAL MFG~ SYNTHETIC ORG FIBER- NOT CLASSIFIED
CHEMICAL MFG- HYDROFLUQRIC ACID

SECONDARY METALS- COPPER-~ ROTARY FURNACE- BRASS/BRONZE
SECONDARY METALS~- COPPER- WIRE BURNING- INCINERATOR
CHEMICAL MFG- SULFUR(ELEMENTAL)- § RMVL PRCS 99.9
INDUSTRIAL PROCESS- LPG FUEL- NOT CLASSIFIED .
PETRO STORAGE- CYCLOHEXANE- FIXED ROOF TANK- WORKING LOSS
PETRG STORAGE- CYCLOHEXANE- FIXED ROOF TANK- BREATHING LOSS
PETRO-MARKETING~ KEROSENE- TANK TRUCKS- UNLOADING

PETRO MARKETING- KEROSENE- TANK TRUCKS- SUBMERGED LOADING
PETRO MARKETING- JET FUEL- TANK TRUCKS- SPLASH LOADRING
PETRO STORAGE- KEROSENE- VAR VAPOR SPACE~ WORKING LOSS
PETRO STORAGE- ISOPENTANE- VAR VAPOR SPACE- WORKING LOSS
SECONDARY METALS- ALUMINUM- SWEATING FURNACE

INDUSTRIAL PROCESS- MISCELLANEOUS- MOT CLASSIFIED

PRIMARY METALS- IRON & STEEL- STEEL FURNACES- OPEN HEARTH
IHDUSTRIAL PROCESS- NATURAL GAS~ GLASS FURNACE

EX COMB BOILER-COMM/INSTIT-SPACE HEATING-NATURAL GAS
SOLID WASTE DISPOSAL- AUTO BODY COMPONENT EINCINERATION
SOLID WASTE DISPOSAL- PATHOLOGICAL INCINERATION

SOLID WASTE DISPOSAL- SINGLE CHAMBER INCINERATION

271
272
273
274
275
276
277

279
208
281
202
2813
204
285
286
287
288
289
298
291
292
2913
294
29%
296
297
298
299
309
3ol
392
3e3
304
305
1p6
as7
ioe
g9
39
311
312
313
314
31%
KRN
317
jis
319
3z
321

323
324
325
326
327
3zs8


https://3.0.01.02
https://304002.08
https://301.02.99
https://305/Jll.8I
https://1B5.0'02.05
https://390.00.99
https://1.0200'5.iJ
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TABLE 3-6

31999202
49300208
49308153
49390108
40280603
491900385
49100302
491008204
42199199
48100101
39890797
39980631
390998531

3909085086

3588802
30591418
38501401
38501204
38591281
39598312
3P528311
39508206
39500201
3848888)
38499628
38490803
304008091
384900785
33400782
304990781
30400499
0400487
38490492
39400341
30400219
39400212
304900205
384900189
30400102
3g3sBag]
39391883
3399914
39302913
303002891
30308304
31125082
39103299
38193202
39192328
30191781
38191699
201008501
iesegL i g
195099186
18500105
12399998
18399997
183995983

(continued)

OIL & GAS PRODUCTION- NATURAL GAS- GAS STRIPPING

PETRO STORAGE- BENZENE~ FLOATING ROOF- STANDING LOSS
PETRO STORAGE=- BENZENE- FIXED ROOF TANK- WORKING LOSS
PETRO STORAGE-~ BENZENE- FIXED ROOF TANK- BREATHING LOSS
SOLVENT- COATING- XYLENE

ORGANIC
ORGANIC
ORGANIC
ORGAN;C
ORGANIC
ORGANIC

SOLVENT-
SOLVENT-

COLD CLEANING- 1,1,1-TRICHLOROETHANE
COLD CLEANING- METHYLENE CHLORIDE

SOLVENT~ DEGREASING- PERCHLOROETHYLENE
SOLVENT- DRY CLEANING- NOT CLASSIFIED

SOLVENT~-

DRY CLEANING- PERCHLOROETHYLENE

INDUSTRIAL PROCESS- PROCESS GAS~- NOT CLASSIFIED
INDUSTRIAL PROCESS~ NATURAL CAS~ FOOO-DRYING/COOKING/ETC
INDUSTRIAL PROCESS~- DISTILLATE OIL- FOOD COOKING
INOUSTRIAL PROCESS~- DISTILLATE OIL- BRICK KILN

PRODUCTS~- FUGITIVE EMISSION- NOT CLASSIFIED
PRODUCTS-~ GLASS MFG- RAW MATERIAL HANDLING
PRODUCTS- GLASS MFG- SODA LIME- FURNACE/GENERAL
PRODUCTS~ FIBERGLASS~- FORMING/ROTARY SPUN
PRODUCTS~ FIBERGLASS~ REGENERATIVE FURNACE
PRODUCTS~ BRICK MFG- TUNNEL KILNS- OIL FIRED
PRODUCTS- BRICK MFG- TUNNEL KILNS- GAS FIRED
PETRO INDUSTRY=- ASPHALT HEATER- NATURAL GAS

PETRO INDUSTRY- ASPHALT CONCRETE ROTARY DRYER

SECONDARY METALS- FUGITIVE EMISSION- NOT CLASSIFIED
SECONDARY METALS- ZINC~- REVERB-SWEAT FURNACE- SCRAP METAL
SECONDARY METALS- ZINC~ POT FURNACE

SECONDARY METALS- ZINC- RETORT FURNACE

PRIMARY METALS~- STEEL FOUNDRY- ELEC INDUCTION FN

PRIMARY METALS- OPEN HEARTH STEEL FOUNDRY

MINERAL
MINERAL
MINERAL
MINERAL
MINERAL
MINERAL
MINERAL

PRIMARY

METALS-

STEEL FOUNDRY- ELEC ARC FURNACE

SECONDARY METALS~- LEAD- NOT CLASSIFIED

SECONDARY METALS~ LEAD~ POT FURNACE HEATER- NATURAL GAS
SECONDARY METALS- LEAD- SMELTING FURNACE- REVERSB
PRIMARY METALS- STEEL FOUNDRY- CUPOLA

SECONDARY METALS- COPPER- CRUCIBLE/POT FURNACE- BRASS/BRONZE

SECONDARY METALS~ COPPER- CUPOLA- SCRAP CU/BRS
SECONDARY METALS- COPPER- REVERB FURNACE

SECONDARY METALS- ALUMINUM- BURNING/DRYING

SECONDARY METALS~ ALUMINUM- SMELTING FURNACE~ CRUCIBLE

PRIMARY
PRIMARY
PRIMARY
PRIMARY
PRIMARY
PRIMARY
CHEMICAL
CHEMICAL
CHEMICAL
CHEMICAL
CHEMICAL
CHEMICAL
INTERNAL

L EX COMB

EX ComB
EX CoMB
EX COmB
EX CcomMB
EX COMB

METALS-
METALS~
METALS~
METALS~
METALS~
METALS~-

FUGITIVE EMISSION- NOT CLASSIFIED

LEAD SMELTING- DROSS REVERB FURN

IRON & STEEL- STEEL FURNACES~ BASIC OX-~ CLD
IRON & STEEL~- STEEL FURNACES- BASIC OX- OPN
TRON & STEEL- ORE CHARGE

TRON & STEEL- QUENCHING

MFG- ETHYLENE DICHLORIDE

MFG- SULFUR(ELEMENTAL )- UNCLASSIFIED

MFG- SULFUR(ELEMENTAL)- MOD CLS 3STG 95-6

MFG~ INORGANIC CHEM- H2S0& CONTACT- 98X CONVERSION
MFG- PHOS ACID/THERMAL- GENERAL

MFG- PHOS ACID/WET PROC- UNCLASSIFIED
COMBUSTION-ELEC GEN- JET FUEL- TURBINE
BOILER-INDUSTRIAL~ SPACE HEATING-LPG
BOILER-INDUSTRIAL= SPACE HEATING-NATURAL GAS
BOILER-INDUSTRIAL- SPACE HEATING- DISTILLATE OJL
BOILER-COMM/OTHERT-UNSPECIFEEDE
BOILER-COMM/OTHER- UNSPECIFIED
BOILER-COMM/INSTIT~DIST OIL- <19 MMBTU/HR


https://1.03005.93
https://3.01.023.08
https://303.008.01
https://3.030.09
https://3.03010.03
https://383888.01
https://3.0'4.001.99
https://3.94.9.04.07
https://3040.07.05
https://3.05002.06
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https://4.01.0.03.05
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TABLE 3-6 (concluded)

18380482
18291802
18200799
18200783
190299504
191006083
19190583

EX
EX
EX
EX
EX
EX
EX

coM8
comB
comM8
CoMB
CcoMB
comMs
COomMB

BOILER-COMM/INSTIT-RESIDUAL OIL- 128-198 MMBTU/HR
BOILER-INDUSTRIAL-LPG- LARGE
BOILER-INDUSTRIAL-PROCESS GAS UNCLASSIFIED
BOILER-INDUSTRIAL~PROCESS GAS REFINERY (14 MMBTU/HR
BOILER-INDUSTRIAL- #4 OI}L

BOILER-ELEC GEN-NATURAL GAS (19 MMBTU/HR
BOILER-ELEC GEN- DIST OIL- <19 MMBTU/HR

387
joe
389
3949
391

393
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TABLE 3-7.

CES
AAALG763
AAAS86 18
AAABGT 46
AAALT7316
AAA4G5 48
AAA1D 188
AAAL6771
AAALGB78
AAAL6912 -
AAA47308
AAAAT 449
AAA19315
AAA4GBAT
AAAG6787
AAA31963
AAA27928
AAAG6685
AAA46755
AAA25213
AAA42358
AAAZ5856
AAA46888
AAAL9934
AAAETA64
AAALGS565
AAA4GITA
AAA54429
AAAS4387
AAASB781
AAA54536
AAAS 4411
AAA4T 1A
AAAS 4437
INYYSAVT:
AAA54577
AAAS7349
AAASB605
AAA§7597
AAAGT126
AAA46532
AAA4TE92
AAA54593
AAASB677
AAA54379

Seven element scores and WROG ranking tor selected area source categories.

DESCRIPTION
SURFACE COATING- EVAPORATION- OIL BASED
GASOL INE EXHAUST~- PLEASURE CRAFT
UTILITY EQUIPMENT- GASOLINE COMBUSTION
WILD FIRES- TIMBER & BRUSH
GASOLINE EVAPORATION AT SERVICE STATIONS- VEHICLE REFUELING
777727717 UNSPECIFIED EMISSIONS 2777272977717
SURFACE COATING~ EVAPORATION- SOLVENT
ASPHALT PAVING- CUTBACK ASPHALT EVAPORAT!ON
DOMESTIC SOLVENT USE- UNSPECIFIED
WILD FIRES- GRASS & WOODLAND
GASOLINE EXHAUST- RESIDENTIAL UTILITY EQUIPMENT
SURFACE COATING- WOOD FURNITURE & F]IXTURES
DEGREASING- NON SYNTHETIC SOLVENT EVAPORATION- SERVICES
INTERNAL COMBUSTION- NATURAL GAS
SURFACE COATING- FABRICATED STRUCTURAL HETAL
SURFACE COATING~ TRANSPORTATION EQUIPMENT #3
AGRICULTURAL~ LIVESTOCK~ UNSPECIFIED PROCESSES~- FEEDLOT WASTE
SURFACE COATING~- EVAPORATION-~ WATER BASED
SURFACE COATING- FABRICATED STEEL
SURFACE COATING- RUBBER & PLASTICS FABRICATION
SURFACE COATING- WHOLESALE & RETAIL AUTO
ASPHALT PAVING- ROAD OIL EVAPORATION
SURFACE COATING- MISCELLANEOUS MANUFACTURING
GASOLINE EXHAUST- OFF-ROAD TRAIL BIKES
GASOLINE EVAPORATION AT SERVICE STATIONS- SPILLAGE
ASPHALT PAVING- EMULSIFIED ASPHALT EVAPORATION
LPG EXHAUST- FORKLIFTS & ETC
GASOL INE EXHAUST- FORKLIFTS & ETC
RESIDENTIAL NON SYNTHETIC SOLVENT EVAPORATION- AEROSOL PROPELL
DIESEL EXHAUST- PUBLIC WORKS
GASOL INE EXHAUST- RECREATIONAL 4 WHEEL DRIVES
DOMESTIC PESTICIDE APPLICATION- NON SYNTHETIC
DIESEL EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- RESIDENTIAL
EVAPORATION~ SYNTHETIC PESTICIDE APPLICATIONS- DOMESTIC
NATURAL GAS COMBUSTION- RESIDENTIAL WATER HEATING
BAKING ETHANOL LOSS
NATURAL GAS LOSS FROM PIPELINES
DIESEL EXHAUST- RAIL TRANSPORT
AGRICULTURAL PESTICIDE APPLICATION- NON SYNTHETIC
GASOL INE EVAPORATION AT SERVICE STATIONS- TANK WORKING LOSS
EVAPGRATION- PESTICIDE APPLICATION~ SYNTHETIC PESTICIDES
DIESEL EMHAUST- FORK LIFTS
DEISEL EXHAUST~ FOREIGN SHIPS INTRANSIT
DIESEL EXHAUST- FORKLIFTS & ETC

7-ELEMENT
SCORE

58 99

56. 55
$6.59

STEP 1{(WROG)
RANKING

- w

= P
P LWORM=RAN=N =W
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TABLE 3-8. Three element scores and WROG ranking for selected area source cateqories.

CES
AAAG6738
AAAGDA18
AAA4TLLSB
AAA42416
AAA24877
AAA27995
AAALIOI1GQ
AAA2O 187
AAA37861
AAA28464
AAA4T7324
AAA27854
AAA18697
AAAZ4935
AAAL6B96
AAAS54361
AAAL1676
AAA4T498
AAAS 4445
AAAS4S 44
AAASB6E2
AAA4G738
AAALTIA2
AAAS54353
AAA4658]
AAASB628
AAA47696
AAA54478
AAAS4 452
AAAS4494
AAA47488
AAALTIE7
AAA58735
AAASB743
AAAL7647
AAA46T714
AAA46722
AAA54569
AAAS5458S

DESC

RIPTION

S

FOOD & AGRICULTURAL- CHARCOAL BROILING
CREOSOTE EVAPORATION

SURFACE COATING- MACHINERY- ELECTRICAL COMPONENTS

SURFACE COATING- FURNITURE & FIXTURES- COTTON GIN

SURFACE COATING- LUMBER & WOOD PRODUCTS

SURFACK COATINC- TRANSPORTATION LQUIPMENT &1

SURFACE COATING~ MISCELLANEOUS SERVICES- WHOLESALE & RETAIL
SURFACE COATING~- TRANSPORTATION EQUIPMENT- MISSLES

SURFACE COATING~ MACHINERY CONSTRUCTION

STRUCTURAL FIRES

SURFACE

SURFACE COATING-

SURFACE

COATING-

COATING-

ASPHALT PAVING-
GASOLINE EXHAUST- FRUIT & VEGETABLE REFRIGERATION
AIRPORT- VEHICLE
GASOLINE EXHAUST~ AGRICULTURAL CROP PRODUCTION

GASOLINE EXHAUST- BUILDING CONSTRUCTION/DEMOLITION-RESIDENTIAL
GASOLINE EXHAUST- PUBLIC WORKS

DIESEL EXHAUST- PLEASURE CRAFT

GASOLINE EVAPORATION- TANKER/BARGE BALLASTING

NATURAL GAS COMBUSTION- MANUFACTURING & INDUSTRIAL

DIESEL EMHAUST- FRUIT & VEGETABLE REFRICERATION

GASOLINE EVAPORATION- TANKER LOADING

TRANSPORTATION EQUIPMENT #2
EDUCATIONAL SERVICES
TEXTILES & APPAREL

PAVING ASPHALT EVAPORATION

REFUELING- GASOLINE

DIESEL EXHAUST- COMMERCIAL CRAFT

DIESEL ENHAUST~- FOREIGN SHIP BERTHING

DIESEL ENHAUST- BUILDING CONSTRUCTION/DEMOLITION- INDUSTRIAL
DIESEL EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- COMMERCIAL
DIESEL EXHAUST=- BUILDING CONSTRUCTION/DEMOLITION- INSTITUTIONA
DIESEL EXHAUST- AGRICULTURAL CROP PRODUCTION

NATURAL GAS COMBUSTION- SERVICES & COMMERCE

NATURAL GAS COMBUSTION- SPACE HEATERS- SERVICES & COMMERCE
NATURAL GAS COMBUSTION-~ BOILERS & HETERS- SERVICES & COMMERCE
DIESEL EXHAUST~ FOREIGN SHIP MANEUVERING

CRUDE EVAPORATION- MARINE VESSEL LIGHTERING
CRUDE EVAPORATION- TANKER/BARGE BALLASTING
NATURAL GAS COMBUSTION- RESIDENTIAL SPACE HEATING
NATURAL GAS COMBUSTION- RESIDENTIAL COOKING

J-ELEMENT
SCORE

35.39
35.39
35.39
31.49
31.28
3g. 39
39.38

STEP I1(WROG})

RANKING
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TABLE 3-9. WROG ranking for selected area source categories.

CES
AAA24794
AAA19410
AAA47654
AAA]1583
AAA58636
AAA24729
AAAL6573
AAA17947
AAA35212
AAAL7662
AAA47258
AAAS7307
AAAGRAGT
AAA4649F
AAAATZAL
AAA39924
AAA46599
AAAS 4460
AAAAT7611]
AAAL7266
AAAS52472
AAALGABE
AAA20586
AAAJ2342
AAA19198
AAA19026
AAA25916
AAA25262
AAA58727
AAAS5B693
AAA5B669
AAASB651
AAAGDG4A4
AAAS 4582
AAAL767R

AAAL7639 .

AAA47621
AAA4LT7563

DESCRIPTION
SURFACE COATING- RUBBER & PLASTICS MANUFACTURING
SURFACE COATING- AIR TRANSPORTATION
EXHAUST FROM TUG BOATS- UNSPECIFIED FUEL
SURFACE COATING- MW PRODUCTS
GASOLINE EXHAUST=- COMMERCIAL CRAFT
SURFACE COATING= PRINT & PUBLISHING
CRUDE EVAPORATION- TANKER LOADING
SURFACE COATING- CANS & CONTAINERS
SURFACE COATING- NON FERROUS METALS
RESIDUAL OIL COMBUSTION- STEAM SHIP BERTHING
AGRICULTURAL BURNING- FIELD CROP DEBRIS
AUTO TIRE BURNING- UNPLANNED
WINE AND BRANDY AGING
GCASOL INE EVAPORATION- MARKETING- STORAGE & TRANSFER- BULK
AGRICULTURAL BURNING- PRUNINGS
SURFACE COATING- CHEMICAL & ALLIED
JET FUEL EVAPORATION~- TANKER LOADING
CASOL INE EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- COMMERCIAL
RESIDUAL OIL COMBUSTION- STEAM SHIP MANEUVERING
WEED BURNING- OPEN FIELD
SURFACE COATING- AG CROP PREPARATION FOR MARKET
GASOLINE EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- INDUSTRIAL
SURFACE COATING- AMUSEMENTS & MOTION PICTURES
SURFACE COATING~ LUMBER & WOOD
SURFACE COATING~ TIRE MANUFACTURING- RUBBER & PLASTICS
SURFACE COATING- MISCELLANEOUS SERVICES
SURFACE COATING- GLASS PRODUCTS
SURFACE COATING- IRON & STEEL FOUNDRY
LPG COMBUSTION- SERVICES & COMMERCE
RESIDENTIAL SYNTHETIC SOLVENT EVAPORATIOM- AEROSOL PROPELLENT
DEISEL EXHAUST- U.S. SHIPS INTRANSIT
RESIDUAL OIL COMBUSTION- FOREIGMN SHIPS INTRANSIT
RESIDUAL QIL COMBUSTION- U.S. STEAM SHIPS INTRANSIT
GASOL INE EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- INSTITUTIO
RESIDUAL OIL COMBUSTION- FOREIGN SHIP BERTHING
DIESEL EXHAUST- SHIP MANEUVERING
RESIDUAL OIL COMBUSTION- FOREIGN SHIP MANEUVERING
GASOLINE EXHAUST- COMMERCIAL AIRCRAFT- AG SERVICES

STEP 1{(WROG)
RANKING
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and CESs, respectively. These categories are arranged simply by their
WROG scores.

Although from the standpoint of the study objectives Table 3-4 is the most
important among the three point source file tables and Table 3-6 is the
least important (a similar conclusion can be drawn for the area source
file), caution should be exercised in reviewing and comparing these tables
because of the variable basis of the scores computed for categories
contained therein., The incomparability of the 7- and 3-element scores
should be particularly emphasized.

Step 3--Final Selection of Categories

Using the results in Tables 3-4 through 3-9, a list of source types was
completed and recommended for further study investigation. Source
categories were selected from both the point and area source files and
incorporated into a single list. In addition to ranking sources on the
basis of 3- or 7-element scores, a primary consideration in the derivation
of this final Tist was the contractual requirement to include at least one
each of the following source categories in the remainder of -the study:

Petroleum-product storage and transfer facilities
Fossil-fuel-fired power plants
Petroleum refineries

Processing plants using spray-type or hand-applied organic coatings
Manufacturing plants using organic coatings

Information contained in Tables 3-4, 3-5, 3-7, and 3-8 reveals that most
of these source categories already rank fairly high.

Survey and testing considerations were also important in making a final
selection. Since these activities would be conducted at various facili-
ties, it was desirable to carefully consider individual SCCs and CESs
during the source selection process. For example, if two petroleum
refinery SCCs were selected because of their high ranking, it might be
advantageous and cost-effective to include similar SCCs even though they
ranked lower.

Table 3-10 identifies the general source categories (e.g., power plants,
refineries, and chemical manufacturing) and the specific SCCs and CESs
that the study team recommended for detailed investigation during the
remainder of the study. Source categories were selected from both the
point and area source files. Group 1 in Table 3-10 includes the SCCs
recommended for study in Tasks 2 through 4, Group 2 covers other SCCs
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TABLE 3-10. Categories of sources recommended for further investigation.

POINT SOURCE FILE

171790401
10179501
10100601

REFINERIES

30699999
30699993
30670805
37601301
396:70803
3063C301
30670502
39657304
306940881
GROUP 2

30609681

9%

EX COiiB BOILER-E
EX COIlID DOILER-LC
EX COHB BOILER-E

PETRO INDUSTRY-
PETRO INDUSTRY~-
PETRO INDUSIRY-
PETRO IHDUSTRY-
PETRO INDUSTRY-
PETRO TIIDUSTRY=-
PETRO INDUSTRY~
PELTRO ITHDUSTRY-
PETRO INDUSTRY-

PETRO INDUSTRY-

BULK PLANTS AND TERMINALS

L L L L T ]

404091131
40450199
GROUP 2
40090126
400600101
40630001
49679131
40670198
40600151

BULK TERMINALS-
BULK TERMINALS-

PETRO MARKETING-
PETRO MARKETING-
PCTYRO MARKETING=-
PETRO MARKETING-
PETRO MARKETING-
PETRO MARKETING-

LEC GEN-#6 OIL NORM FRG
LEC GEN-#1 & #2 DISTILLATE OIL
LEC GEN-NATURAL GAS >188 HMOTU/HR

MISCELLANFEOUS- NOT CLASSIFIED
MISCELLANEOUS- NOT CLASSIFIED

FUGITIVE- MISCELLANLOUS- SAMPLING/PURGING
CATALYTIC REFORIIR- GEHERAL

FUGIFYIVE=- PUIHP SLALS VW/0 CONTROLS
FUGITIVE= NOT CLASSIFIED

FUGITIVE~ PROCESS DRAINS- W/0 CONTROLS
FUGITIVE~- COMPRESSOR SEALS

FUGITIVE- PIPELINE- VALVES/FLANGES

REFINING- VACUUM JET- VACUUM DISTILLATION

GASOLINE RVP1P- FLOATING- 67K BBL STANDING LOSS
UNSPECIFIED~-

GASOLINE- TANK TRUCKS- SUBMERGED LOADING
GASOLINE LOADING- TAIHK CARS/TRUCKS
GASOLINE~ FUGITIVE CItISSIONS

GASOLINE- TANK TRUCKS- SUUMERGED LOADING
UNSPECIFIED- TAHNK TRUCK LOSS

GASOLINE- TANK TRUCKS- UNLOADIMNG
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TABLE 3-10 (continued)
SURFACE COATING FACILITIES

o om e D 0 e s an = = o O o

40299999
402088801
402309991
40200803
40200810
49200803
40200802
40200101
49200199
49200119
40200182
GROUP 2
40200701
40200799
40200718
AB200793
40260501
40200599
40260518
40200504
40200401
49200499
40200410
40200601
40260610
40200699
49200210
40200381
49200399

STORAGE TANKS

R e ]

40399999
403383301
403750199
40301099
40301898
40301997
49304198
GROUP 2
40394299
40370194
40381812
40309102
40300204
40300283

ORGARIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC

ORGANIC
ORGANIC
ORGANIC
ORGANIC
QRGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC
ORGANIC

SOLVENT- COATING- UNSPECIFIED

SOLVENT~ COATING- FUGITIVE- UNSPECIFIED
SOLVENT- THINNING SOLVENT- GENERAL

SOLVENT- COATING~ OVEN- UNSPECIFIED
SOLVENT~- COATING- OVEN- GENLRAL

SOLVENT~ COATING- OVEN- >175 F

SOLVENT- COATING- OVEN- <175 F- UNSPECIFIED
SULVENT~ COATINGS- PAINT- POLYMERIC HOT AIR DRIED
SOLVENT~ COATING~- NOT CLASSIFIED(PAINT)
SOLVENT~- COATINGS- PAINT- SOLVENT-BASED
SOLVENT- COATINGS- PAINT- ACETONE

SOLVENT- COATING- ADHESIVE- GENERAL
SOLVENT~- COATING- COMPOSITE

SOLVENT~ COATING- ADHESIVE- GENERAL
SOLVENT- COATING- TOLUEHNE

SOLVENT~ COATING- ENAMEL- GENERAL
SOLVENT- COATING= COMPOSITE

SOLVENT- COATING- ENAMEL- GENCRAL
SOLVENT- COATING- TOLUENE

SOLVENT- COATING- GENERAL LACQUER
SOLVENT- COATING- NOT CLASSIFIED{(LAQUER)
SOLVENT- COATING- GENERAL LACQUER
SOLVENT- COATING- PRIMER- GENERAL
SOLVLNT= COATING- PRIMER- GENLRAL
SOLVENT~- COUATING- COMPOSITE

SULVENT~ COATING- WATER-BASED PAINT GENERAL
SOLVENT- COATING- VARNISH/SHELLAC GENERAL
SOLVENT- GENERAL

PETRO STORAGE=- UNSPECIFIED EMISSION

PETRO STORAGE- UNPECIFIED FUGITIVE EMISSION

PETRO STORAGE- NOT CLASSIFIED- FIXED ROOF- WORKING LOSS
PEYRO STOPAGE~ UNSPECIFIED- FIXED ROOF- WORKING LOSS

PETRO STORAGE- UNSPECIFRED- FIXED ROOF- 250K BBL-BREATHING
PETRQ STORAGE-~ UNSPECIFEID- FIXED ROOF~ 67K BBL-BREATHING
PEYRO STORAGE- NOT CLASSIFIED- FIXED ROOF- BREATHING LOSS

PETRO STORAGE~ NOT CLASSIFIED- FLOATING ROOF~ STANDING LOSS
PETRO STORAGLE-~ CRUDE- FINED ROOF TAWK- WORKING LOSS

PETRQ STURAGE~ CRUDE RVPS- FIXED ROOF~ 67K BOL-BREATHING
PEVYRO S10ORAGE- CRUDE- FIXED ROOF TANK- BREATHING LOSS

PETRO STORAGE- CRUDE- FLOATING ROUF- WORKING LOSS

PETRC STORAGE- CRUDE- FLOATING ROOF- STANDING LUSS
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TABLE 3-10 (continued)
0IL AND GAS PRODUCTION

31999199
31000299

OIL & GAS PRODUCTION- CRUDE~ NOT CLASSIFIED
OIL & GAS PRODUCTION- NATURAL GAS- NUT CLASSIFIED

CHEMICAL MANUFACTURING

e - -

30199999
GROUP 2

0101401
30102699

AREA SOURCE FILE

AAA4GB70
AAA4GB8S
AAAAGY9D 4

STATIONARY INTERNAL

L e e e ekt

AAAG6G6787

CHEMICAL MFG- FUGITIVE EMISSIONS

CHEMICAL MFG~ GENERAL PAINTS- MIXING/HANDLING
CHEMICAL MFG=- SYNTHETIC RUBBER

ASPHALT PAVING~ CUTBACK ASPHALT EVAPORATION
ASPHALT PAVING~ ROAD OQIL EVAPORATION
ASPHALT PAVING- EMULSIFIED ASPHALT EVAPORATION

COMBUSTION SOURCES

s e e 3 o Tm D wn -

INTERNAL COMBUSTION- NATURAL GAS

GASOLINE EVAPORATION AT SERVICE STATIONS

AAA4GS40
AAA4G565

GASOL INE EVAPORATION AT SERVICE STATIONS- VEHICLE REFUELING
GASOLINE EVAPORATION AT SERVICE STATIONS- SPILLAGE

UNSPECIFIED EMISSIONS

AAAID)90

772727777 UNSPECIFIED EMISSIONS ?277?27?7°%2?7117



TABLE 3-10 (concluded)
OTHER POSS!BLE SOURCE TYPES

PO]NT SOURCE FILE

19100481
16100581
19100681

EX COMB BOILER-ELEC GEN-#6 OIL NORM FRG
EX COHO BOJLER-ELEC GEN-#1 & #2 DISTILLATE OIL
EX COMB BOILER-ELEC GEN-NATURAL GAS 2188 MMBTU/HR

MISCELLANEQUS SOLVENT

O s - G s o > e aD

49099999
PRINTING

40508599
405005861
40500301
40500441
40508299

DEGREASING

ot

40109299
491809399

ORGANIC SOLVENT - MISCELLANEOUS - UNSPECIFI1ED

PRINTING- INK THINNING SOLVENT- UNSPECIFIED
PRINTING= ROTOGRAVURE- UNSPECIFIED
PRINTING- FLEXOGPRAPHIC

PRINTING= LITHOGRAPHIC- UNSPECIFIED
PRINTING~ UNSPECIFIED

ORGANIC SOLVENT- DEGREASING- COMPOSITE SOLVENT
ORGANIC SOLVENT~ COLD CLEANING- NOT SPECIFIED



that might also merit examination. Furthermore, "Other Possible Source
Types" includes certain sources of lower priority that were frequently
ranked lower in Tables 3-4 through 3-9 and were therefore not expected to
be studied.

USE OF TASK 1 RESULTS IN OTHER STUDIES

Tables 3-4 through 3-10 represent the product of the Task 1 effort; that
is, they represent the results from all three steps performed under Task
1. The categories listed in Table 3-10 as recommended source types for
study were analyzed in the remainder of the project; however, they
represent a fraction of the total number of categories shown in Tables 3-4
through 3-9. The methodology we created to rank all source categories in
the inventory, as illustrated in Tables 3-4 through 3-9, provides valuable
guidance for further studies. Most important, hundreds of categories have
now been examined and ranked for emission inventory uncertainties. These
tables can thus be used to establish priorities during the conception and
performance of future studies aimed at improving the quality of ROG and
NO, emission inventories.
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4  TASK 2: SURVEY AND INVESTIGATION OF SELECTED SOURCE CATEGORIES

SELECTION OF GRID CELLS AND FACILITIES

After identifying the source types recommended for further study, the next
task involved a survey of facilities in the SOCAB representative of these
source types. For point sources, this process involved a random selection
of grid cells, followed by a random selection of facilities for the SCCs
listed in Table 3-10., For area sources, "individual facilities" were not
listed in the inventory; by definition, each CES is a group of sources
distributed- throughout the SOCAB. Therefore, we examined the methods used
to generate the emission estimates for area sources in Table 3-10 inclu-
ding, for example, a review of emission factors, activity (throughput)
data, speciation profiles, etc.

There are several ways in which grid cells and facilities could have been
selected for the survey. In particular, we considered selecting a grid
cell in the basin, surveying it in detail, and then extrapolating the
results to other grid cells in the SOCAB. This type of survey might be
performed specifically to identify missing point sources. However, it was
felt that surveying a grid cell would not provide a significant insight
into the types of uncertainties in the inventory, nor would it allow us to
locate unreported or new sources. A major problem with this type of
survey stems from an inability to determine why a specific source
identified during the survey was not in the 1979 point source inventory.
In most cases, we felt that it would be difficult to identify the reason
for its omission from among the following possibilities,

The source was covered by the area source file (and thus was
unpermitted or exempt, but was reported in the 1979 inventory,
nevertheless).

The source had no emissions.

The source began operations after 1979 (or shut down before 1979).

The source changed its company name since 1979,
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Tne source, as named on the building, was a subsidiary of the company
named in the EDS data base.

The source was in the inventory, but was located in a nearby grid
cell,

The source was inadvertently omitted from the inventory and thus was
unreported.

Moreover, because the survey represented only one grid cell from a set of
over 600 cells, there would be no method of extrapolating any "conclu-
sions" to the entire basin. For example, if all sources identified in the
grid cell matched the inventory, there might stiil be an important number
of unreported sources in the basin. Conversely, if several sources did
not match, this finding would tell us little about the remainder of the
basin. Therefore, performing such a survey would not likely shed much
light on the types and quantities of systematic errors in the 1979
inventory.

Other difficulties might be encountered in carrying out this type of
survey. The existing coordinate systems are not considered accurate
enough to locate the precise grid cell of all sources from a map. In
addition, over the years we have found that even major point sources have
slignhtly inaccurate Universal Transverse Mercator (UTM) coordinates that
sometimes place them in a cell of the inventory adjoining their correct
cell position. With regard to the objective of the overall project, it
was also felt that the results of a survey of a single grid cell would not
Tead to improved, modeling-quality emission inventories of R0G or NO,
emissions, both because of our inability to determine the cause of any
"missing" source from the results of the survey and because the survey
would not provide a means of quantifying the effects on emission levels of
sources possibly omitted from the inventory. In addition, we would not be
able to extrapolate other results from this survey to facilities in the
remaining grid cells.

Initial Selection Process

The selection process for identifying facilities to be surveyed had to
meet several requirements that included the use of data collected in later
tasks of the project, representativeness of the survey sample, mimimiza-
tion of bias, and consideration of available resources. We chose a
procedure that involved the random selection of grid cells and facilities
so that the SCCs in Table 3-10 would be examined in depth. The number of
unique facilities in the SOCAB possessing the SCCs in Table 3-10 was first
determined by reviewing the information in the 1979 computerized
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inventory. We searched the SOCAB inventory for each SCC in the table and
kept track of the individual facilities possessing these SCCs.

We then determined a minimum number of facilities to be selected using the
grid cell and facility selection procedure. Although it would have been
desirable to survey all facilities with SCCs in Table 3-10, to do so would
have limited us to one or two source types (such as refineries) instead of
the 15 source types represented in the table. Therefore, we chose a
number for each SCC that represented the number of facilities for which we
would review EDS data and potentially survey in Task 2. This number had
to be large enough, relative to the total number of similar facilities in
the basin, to give us a representative set of facilities, and small enough
so that the total number of all selected facilities could be examined
within the available resources.

The following procedure was uséd'to randomly select grid cells and
facilities for the point source SCCs in Table 3-10.

Step 1

1.1 Randomly select a grid cell from the popu]dt1on of nonzero ROG grid
cells in the SOCAB.

1.2 Record the number of unique facilities for each SCC of interest
(i.e., all the SCCs in Table 3-10) that occur in the grid cell.

1.3 Repeat this process until the minimum number of facilities is
obtained for eacn SCC.

Step 2

Perform the following process for each source type of interest (e.g.,
power plants, refineries, surface coating facilities, etc.).

2.1 Begin with the first SCC listed for the source type.

2.2 From the selected grid cells, define the population of facilities
that contains the SCC.

2.3 Randomly select a facility from the population identified above.

2.4 ldentify those SCCs in Groups 1 and 2 (for the source type of
interest) that occur at the chosen facility; consider that facility
selected for those SCCs.

2.5 Move to the next SCC listed for the source type.

84052 8
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2.6 If the number of selected facilities for this SCC is greater than or
equal to the minimum number, move to the next SCC (and repeat Step
2.6). If it is not, repeat Steps 2.2 through 2.5 for this SCC.

2.7 Repeat this process for the SCCs in Group 1 until the number of
selected facilities for each SCC is greater than or equal to the
minimum number. These are the facilities that will be used to
investigate Group 1 SCCs.

2.8 Continue this process for all Group 2 SCCs for the source type of
interest. Repeat this process until the number of selected
facilities for each SCC in Group 2 is greater than or equal to the
minimum number.

A total of 248 unique facilities in the SOCAB, each possessing at least
one SCC in Table 3-10, were randomly chosen in a manner consistent with
the selection procedure. Data from EDS were then obtained from the ARB in
the form of turnaround documents (TADs) for each of the selected facility
identification numbers.

Review of Inventory Data for Initially Selected Facilities

After the TADs were acquired for the selected facilities, we performed a
data review to assist in the survey formulation. This review was a major
undertaking since the TADs consisted of over 5000 pages of computer output
listing for each facility SIC/SCC codes, emission factors, operating
schedules, annual emission rates, and so forth. At this stage we found
that the TADs provided an extensive framework for data entry, but that
often the data were missing from the framework. For example, the source
description field could be valuable for examining and understanding
nonspecific SCCs, but the field was seldom used. Nonspecific SCCs (e.g.,
3-06-999-99, petroleum industry-miscellaneous-not classified) are
frequently assigned to sources for which the details of the materials used
or the processes performed are unknown. Sources with nonspecific SCCs had
therefore been selected for investigation because of the suspected high
degree of uncertainty in their emission rates and speciation profiles, but
the TADs did not contain insightful information for these sources. We
further found little similarity between sources with the same nonspecific
SCCs. Therefore, an extrapolation of information to all sources with
nonspecific SCCs could not be carried out. However, a few sources with
nonspecific SCCs were found to represent the majority of emissions for
these SCCs.
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Final Selection of Facilities for Survey

After reviewing the TADs for nonspecific SCCs, we concluded that (1)
sources with nonspecific SCCs were a diverse group, (2) the number of
facilities for each of the nonspecific SCCs was too large to pernit a
survey of the entire population, and (3) a large percentage of the total
emissions from these SCCs came from a small number of facilities,
Therefore, the survey for the nonspecific SCCs was designed to focus on
the Targest emitters for such SCCs rather than on randomly selected
facilities. For each nonspecific SCC, the emissions from each facility
were reviewed to select the largest emitters for the survey, A
significant result of surveying these particular sources was a more than
threefold increase--to 488--in the number of facility devices that were
axamined during the survey.

The final set of facilities selected for the survey is presented in Tables
4-1. This table, which is derived from Table 3-10, lists the SCCs, source
types, and number of facilities that were initially planned to be surveyed
or otherwise investigated in Task 2.

SURVEY OF SELECTED FACILITIES

As shown in Table 4-1, the source types to bDe surveyed were grouped into
higher (Group 1) and lower (Group 2) priorities. In consideration of
available resources for the task, it was decided that generally only Group
1 facilities would be surveyed. Thus, a total of 161 facilities were
selected for survey. The types of facilities selected are categorized in
Table 4-2, Investigations of more than one type of process were slanned
for many of the selected facilities. However, after comparing emission
fee data with inventory information for a numbher of facilities, it was
decided that each process at almost every facility needed to be
investigated. Although emission totals for facilities in the £IS file
agreed with the emission fee data, the breakdown of these emissions among
types of processes did not agree. As a result, changes in the inventory
for one process at a facility might result in less accurate information
for that facility. Therefore, it became necessary to survey the entire
facility in almost every case; this resulted in a greatly increased effort
for the project.

Questionnaire Desiqgn

Two sets of questionnaires, a cover letter, and an introduction were
developed for use in the survey., Each facility to he surveyed was sent
the cover letter, introduction, and a subset of the questionnaires
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TABLE 4-1. Summary of initial approach to Task 2.

Fhumber of Method of —1
Facilities| Sample Size Selecting
Population for which | of Facilities | Facilities
of Facilities | TADs were to be to be
SCC . Descriptor in SCAQMD Obtained Surveyed Surveyed Sunmary of Approach
Table 3-10
Recommended Source Types for Study
Point Source File
(1) Pawer Plants
10100401 Ex Comb Boiler-Elec Gen-#6 0i1 Norm frg 10 3 NA NA Obtain temporal data from SCE.
10100501 £x Comb Boiler-Elec Gen-
#1 & #2 Distillate 0il 14 4 NA
10100601 Ex Comb Boiler-Elec Gen-Natural Gas
>100 MMBtu/hr 16 4 NA
(2) Refineries
Group )
30699999 Petro Industry-Miscellaneous-Not Classified 132 12 17 High Emis- [ Survey facilities to attempt to
30699998 Petro lndustry-Miscellaneous-Not Classified 13 5 6 sion Rates | characterize sources and estimate
30668801 Petro Industry-Not Classified 5 2 4 emissions.
{3) Refineries
© Growp 1
30600505 Petro Industry-Fugitive-Miscellaneous-
Sampling/Purging 16 ) 4 Random Survey facilities. Obtain estimates
3060130) Petro Industry-Catalytic Reformer-General 10 3 3 of the numbers of each type of com-
30600803 Petro Industry-Fugutive-Pump Seals w/o ponent (e.g., valves, flanges, punp
Controls 13 4 4 seals, etc.). Collect information
30600502 Petro lndustry-Fugitive-Process Drains- on catalytic reformers and vacuul
w/0 Controls 12 3 3 distillation units.
30600604 Petro Industry-Fugitive-Compressor Seals 3 1 1
30600801 Petro Industry-Fugitive-Pipeline-
valves/Flanges 7 2 ‘ 2
Group 2
30600601 Petro Industry-Refining-Vacuum Jet-
vacuun Distillation 7 2 2
(4) Bulk Plants and Terminals
Group 1
40400111 Bulk Terminals-Gasoline RVP10-Floating-
67K bbl Standing Loss 2 1 1 Random Survey facility. Obtain through-

NA - Not Applicable.

No facilities will be surveyed for these SCCs,

put data and data on other para-
meters on a tank by tank basis
from emission fee data and Survey
results.

{Continued)
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TABLE 4-1 (continued)
Humber of Method of
Facilities | Sample Size Selecting
Population for which Jof Facilities | Facilities
of Facilities | TADs were to be to be
sce Descriptor in SCAQMD Obtained Surveyed Surveyed Summary of Approach
(5) Bulk Plants and Terminals
Group 1
40400199 Bulk Terminals-Unspecified 12 4q 4 High Emis- | Survey facilities to attempt to
sion Rates |identify scurces and estimate
emissions.
(6) Bulk Plants and Terminals
GY‘OUI; g
40600126 Petro Marketing-Gasoline-Tank Trucks-
Submerged Loading 21 4 NA NA The TADs were reviewed for these
40600101 Petro Marketing-Gasoline Loading~ source types and a decision was
Tank Cars/Trucks 12 3 NA made to exclude them from further
40688801 Petro Marketing-Gasoline-Fugitive examination.
Emissions 6 3 NA
40600131 Petro Marketing-Gasoline-Tank Trucks-
Submerged Loading 1 1 NA
40600198 Petro Marketing-Unspecified-Tank Truck
Loss 36 6 NA
40600151 Petro Marketing-Gasoline-Tank Trucks
Unloading 5 2 NA
(7) Surface Coating Faciiities
Group 1
40299999 Organic Solvent-Coating-Unspecified 1003 50 50 Randoin Survey facilities. Evaluate similar-
40288801 Organic Solvent-Coating-fugitive- ities in coatings used, and there-
Unspecified 4 2 2 fare in emission factors and species
40200901 Organic Solvent-Thinning Solvent- profiles, within groups of SCCs and
General 131 12 12 . and SICs.
40200801 Organic Solvent-Coating-Oven-lnspecified 111 12 12
40200810 Organic Solvent-Coating-Oven-General 4 1 1
40200803 Organic Solvent-Coating-Oven--175 F 50 5 5
40260802 Organic Solvent-Coating-Oven-<175 F-
Unspecified 31 4 4
40200101 Organic Solvent-Coatings-Paint-
Polymeric Hot Air Dried 84 6 6
40200199 Organic Solvent-Coatings-Not
Classified (Paint) 19 2 2
40200110 Organic Solvent-Coatings-Paint-
Solvent Based q 1 1
40200102 Organic Solvent-Coatings-Paint-Acetone 3 1 1

NA - Not Applicabtle.

No facilities will be surveyed for these SCCs.

(Continued)
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TABLE 4-1 (continued)
NHumber of Method of
tacitities | Sample Size Selecting
Population for witich Jof facilities | Facilities
of Facilities | TADs were to be to be
sCe Descriptor in SCAGMD Obtained Surveyed Surveyed
(7) Surface Coating Facilities (Continued)
Group 2
40200701 Organic Solvent-Coating-Adhesive- Random
General 42 4q 4
40200799 Organic Solvent-Coating-Composite 11 2 2
40200710 Organic Solvent-Coating-Adhesive-
General 2 1 1
40200703 Organic Solvent-Coating-Toluene 1 1 1
40200501 Organic Solvent-Coating-Enamel-
General 151 10 10
40200599 Organic Solvent-Coatiny-Composite 31 3 3
40200510 Organic Solvent-Coating-Enamel-
General b 1 1
40200504 Organic Solvent-Coating-Toluene 1 1 1
40200401 Organic Solvent-Coating-General
Lacquer 118 8 8
40200499 Organic Solvent-Coating-Hot
Classified (Lacquer) 38 3 3
40200410 Organic Solvent-Coating-General
Lacquer . 7 1 1
40200601 Orqganic Solvent-Coating-Primer-
General 55 5 5
40200610 Organic Colvent-Coating-Primer-
General 5 1 1
40200699 Organic Solvent-Coating-Composite 3 1 1
40200210 Organic Solvent-Coating-Water-Based
Paint-General 2 1 1
40200301 Organic Solvent-Coating-Varnish/
- Shellac-General 25 3 3
40200399 Organic Solvent-General 3 1 1
(8) Storage Tanks
Group 1
40399999 Petro Sturage-Unspecified Lmission 73 10 14 Itigh Emis-
40388801 Petro Storage-Unspecified Fugitive sion Rates
Emission 1 1 1

Summary of Appradach

Samie approach as described
above tor Group 1 Surface
Coating lacilities.

Survey facilities., Obtain
throughput data and identify
tank contents on a tank by
tank basis.

NA - Hot Applicable.

No facilities will be surveyed for these SCCs.

(Continued)
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TABLE 4-1 (continued)
Humber of Method of
Facilities | Sample Size Selecting
Population for which |of facilities | Facilities
of lacilities | TADs were to be to be
Nua Descriptor in SCAQMD Obtained Surveyed Surveyed
{9) Storage Tanks
Group 1
4G301v) Petro Storage-Hot Classified-Fixed Roof-
Working Loss 60 8
40301099 Petro Storage-Unspecified-Fixed Roof-
Working Loss 13 2
40301098 Petro Storage-Unspecified-Fixed Roof-
2501 bb1-Breathing Loss 6 1 NA
40301097 Petro storage-Unspecified-Fixed Roof-
67K bbl-Breathing Loss 10 2 NA
40300198 Petro storage-Not Classified-Fixed Roof-
Breathing Loss 42 5 NA
Group 2
40300299 Petro Storaye-Hut Classified-Floating
Roof-Standing Loss 24 q NA
(10) Storage lanks
Group. 2
40300104 Petro Storage-Crude-Fixed Roof Tank-
HWorking Loss 25 3
40301010 Petro Storage-Crude RVP5-Fixed Roof-
67K bbl-Breathing Loss 35 4
40300102 Petro Storage-Crude-Fixed Roof Tank-
Breathing Loss 18 3
(11) Storage Tanks
Grouy, 2 .
40300204 Petro Storage-Crude-Floating Roof- NA
Working Loss 22 3 NA
40300203 Petro Storage-Crude-Floating Roof-
Standing Loss 23 3 NA examination.
(12) Qi and Gas Production
31000199 0il & Gas Production-Crude-Not NA
) Classified 68 20 NA
31000299 0il1 & Gas Production-Natural Gas-
Hot Classified 60 20 NA

NA - Not Applicable. HNo facilities will be surveyed for these SCCs.

The TADs were reviewed for these
source types and a dicision was made
to exclude them from further examina-
tion. This decision was based on
the expectation that large sample
sizes would need to be surveyed in
order to investigate these source
types because of the diversity

of the tank contents. After fur-
ther discussion, two of these

SCCs were added to the survey:
40300199 and 40301099.

Survey facilities. Obtain through-
put data and other parameters on a
tank by tank basis from emission
fee data and survey results. After
further discussion, these three
SCCs were excluded from the survey.

The TADs were reviewed for these
source types and a decision made
to exclude them from further

Lmission estimates by source type
and by production field will be
derived using results from the
study KVB recently performed

far the ARB and other information.

(Continued)
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TABLE 4-1 (continued)

N ™y N i
Population
of Facilities
SCC Descriptor in SCAQMD
(13} Chemical Manufacturing
Giroup 1
301944999 Chewical Mfg-Fugitive Emissions 353
(14) Chemical Manufacturing
Group 2
30101401 Chemical Mfg-General Paints-
Mixing/Handling 4
30102699 Chemical Mfg-Synthetic Rubber 9

(15} Asphalt Paving
AAA46870 Asphalt Paving-Cutback Asphalt
Evaporation
AAAL6888 Asphalt Paving-Road 0il Evaporation
AAA46904 Asphalt Paving-Emulsified Asphalt
Evaporation

(16) Stationary Internal Combustion Sources
AAAG6787 Internal Combustion-Natural Gas

(17) Gasoline fvapuration at Service Stations

AAAD6540 Gasoline Evaporation at Service Stations-
Vehicle Refueling

AAA4ES565 Gasoline Evaporation at Service Stations-
Spillage

Hot Applicable t

Nol

\pplicable t

Not Applicable t

o Area Sources

o Area Sources

o Area Sources

Humber ot Method of ]
Facilities | Sample Size Selecting
for which |of Facilities | Facilities
TADS were Lo be to be
Obtained Surveyed Surveyed Summary of Approach
30 32 High Emis- | Survey facilities to attempt to
sion Rates | characterize sources and estimate
emissions.
NA The TADs were reviewed for these
2 MA source types and a decision made
3 NA to exclude them from further

examination.

The composition of asphalt pro-
ducts used in the South Coast Air
Basin will be investigated.

The emission fdactors that are
being used for engines that are
currently in the inventory will be
revised. Engines that are missing
from the inventory will be identi-
fied and included using various
sources of information.

The activity data, emission factors,
and ROG species profiles for these
sources will be reviewed and im-
provements will be investigated.

EUR——

NA - Not Applicable. MNo facilities will be surveyed for these SCCs.

(Continued)
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Summary of Approdch

Ihe speciation of cmissions from
this source may be changed on the
tasis of owr investigation of sur-
face coating point sources. Uther
than that, this source type will be
excluded from further eramination.

Existing source test data that in-
cludes speciation of ROG emissions
will be researched using available
literature and through discussions
with various individuals.

The TADs were reviewed for these
source types and a decision made to
exclude them from futher investi-

The TADs were reviewed for these
source types and a decision made
to exclude them from futher investi-

The TADs were reviewed for these

source types and a decision made to

exclude them from further investi-
o

N, I} [
TABLE 4-1 (concluded)
S V Humber of Method of [
Facilities | Sample Size Selecting
Population for which }of Facilities | Facilities
of Facilities | TADs were to be to be
sCC Descriptor in SCAQMD Obtained Surveyed Surveyed
(18) Unspecified Emissions
AAALOLO8 27?2?2227 Unspecified Emissions 22722727 Not Applicable to Area Sources
Uther Possible Source Types
(19) Point Source File
Power Plants_(ROG Speciation Data)
10100401 Ex Comb Boiler-Elec Gen-#6 Oil NA
Norm frg 10 3 NA
10100501 Ex Comb Boiler-Elec Gen-#1 & #2
Distillate Oil 14 4 MA
10100601 Ex Comb Boiler-Elec Gen-Natural
Gas-=100 nmBtu/hr 16 4 NA
(20) Miscellaneous Solvent
49099999 Organic Solvent-Miscellaneous- HA
Unspecified 92 11 NA
gation.
(21) Printing
40500599 Printing-Ink Thinning Solvent- NA
Unspecified 22 5 NA
40500501 Printing-Rotogravure-Unspecified 6 2 NA
40500301 Printing-flexographic 27 5 HA gation.
40500401 Printing-lithographic-Unspecified 14 q HA
40500299 Printing-Unspecified 1 1 NA
(22) Degreasing
40100299 Organic Solvent-Degreasing-Composite NA
Solvent 832 50 NA
40100399 Organic Solvent-Cold Cleaning-Not
Specified 26 5 NA gation.

NA - Not Applicable. No facilities will be surveyed for these SCCs.
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TABLE 4-2. Types of facilities selected for the survey.

Type of Facility

No. of Facilities

Facilities from EIS File

Surface coating

Refinery

Chemical plant

Petroleum bulk plant/terminal
Tire manufacturing

Fuel o0il pumping

Qi1 production

Power plant

Lube 0il blending

Facilities from EDP File

Surface coating

Petroleum bulk plant/terminal

0i1 production

Chemical plant

Chemical bulk plant/terminal

Surface coating manufacturing

Gas processing or compression
plant

0il industry research
laboratory

36
14

= NN O

57
11

S o0 O

62
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selected specifically for the individual facility. The cover letter was
presented on ARB letterhead and signed by the chief of the ARB Research
Division, which was thought to be one of the major reasons that the survey
response rate was high. The introduction described the purpose of the
survey, the procedures to be used in completing the questionnaires, and
provided assistance regarding difficulties that might be encountered.

The first set of questionnaires (forms I-A through I-E) was designed to
investigate emission sources currently included in the inventory as well
as all emission sources that should have been included, The second set

of questionnaires (forms II-A through II-E) was designed to investigate
source categories possibly missing from the inventory. The questionnaires
were generally based on information contained in the inventory and the
SCAQMD emission fee forms, and in many cases were individually tailored to
each facility. Appendix A contains the two sets of questionnaires.

Questionnaire Form I-A: Miscellaneous Emissions--This questionnaire

was used for the majority of emission sources with nonspecific SCCs (e.q.,
chemical manufacturing-unspecified, petroleum industry-unspecified, etc.)
that orginiated from the EDP file. For these emission sources, the only
information contained in the inventory consisted of a permit identifica-
tion number, a nonspecific SCC, and an emission rate. On the bhasis of
such limited information, it was difficult to formulate well-directed
questions.

Questionnaire Form I-B: Surface Coating--This questionnaire was primarily

used for facilities involved in surface coating that originated from the
EDP file. A two-part approach was taken for these facilities. First, an
attempt was made to obtain a complete inventory of all organic materials
used at the facility in 1979. Second, each source included jn the
inventory was investigated. As with Form I-A, the questions were general
in nature since a permit identification number and an SCC were the only
means of identifying the source of interest.

Questionnaire Form I-C: Facility-Specific Questions--This form was used

to ask a variety of specific questions developed with the intent of
jdentifying a complete emission inventory for the surveyed facility. If
the facility consisted of well-defined sources, the questions were quite
specific.

Questionnaire Form I-D: Emissions from Storage Tanks--This form was

specifically directed at entries in the inventory with SCCs for storage
tanks with unspecified contents. 1In general, this form was used for
facilities from the EDP file. Therefore, the information in the survey
response included both the specification of the contents of the tank and
an emission estimate representative of 1979.
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Questionnaire Form I-E: Surface-Coating-Facility-Specific Questions--This
questionnaire was similar to Form [-B except that it was used for facili-
ties from the EIS file rather than from the EDP file and consisted of two
parts. The first part was used to obtain a complete inventory of all
organic materials that were used by the facility in 1979; the second
contained specific questions that usually involved more detailed identifi-
cation of an organic material or concerned a control system at the
facility.

Questionnaire Form II-A: Fugitive Emissions--This form was directed
toward estimating fugitive emissions from various components (e.g.,
valves, pumps, compressors, etc.) that contain organic materials.

Questionnaire Form II-B: Emissions from Vacuum Trucks--This form was

used to identify facilities that used vacuum trucks to transfer organic
materials in 1979. Information that would assist in estimating emissions
from this activity was requested.

Questionnaire Form II-C: Emissions from Storage Tank Cleaning--This form
was used to identify facilities that cleaned storage tanks during 1979 and
to request information that would assist in estimating these emissions.

Questionnaire Form II-D: Emissions from Industrial Solvent and Surface
Coating Use--This form was directed toward estimating emissions from

solvent and surface coating use at facilities whose primary business was

unrelated to these activities (e.q., refineries, bulk plants, and chemical
plants).

Questionnaire Form II-E: Stationary Internal Combustion Engines--This
questionnaire was used to identify stationary internal combustion engines
at all of the facilities in the survey and requested information that
would allow the estimation of these emissions for 1979.

Survey Procedures

Initial Contact

Five of the 161 facilities had recently been surveyed by Science Applica-
tions, Inc. as part of an ARB study of solvent use and were therefore
dropped from the survey. For facilities from the EIS file, the company
name, facility address, and a contact name generally existed in the
inventory. For facilities from the EDP file, the company name and
facility identification number were the only identifying information in
the inventory. The facility identification number for EDP facilities is
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not used for external correspondence with companies, and company personnel
were therefore not familiar with these numbers. As a result, companies
with multiple facilities were unable to use these identification numbers
to determine which of their facilities were being surveyed.

With this information as a starting point, an attempt was made to
determine an address, telephone number, and contact name for each of the
facilities using the following sources of inforination.

The 1982 California Manufacturers' Register published hy Times Mirror
Press '

The 1983 U.S.A. 0il Industry Directory published by Penn Well
Publishing Company

Telephone directories
The SCAOMD permit files.

Once a facility phone number was identified, an initial call was made to
identify the individual who would receive the survey. This call was also
used to confirm or obtain an address to which the survey would be sent,
These initial phone calls were believed to be another reason for the high
response rate obtained in the survey; by identifying an individual
accountable for completing and returning the survey, the probahility of
obtaining responses was greatly improved,

However, two problems occurred during these initial contacts, The first
problem related to the identification of certain facilities for firms such
as oil companies with numerous facilities. One method of identifying such
facilities was through the equipment permit identification numbers.
However, in some cases, we found that the permit identification numbers
contained in the inventory were not valid; as a result, it became more
difficult to identify some facilities. A second difficulty concerned a
nunber of facilities that were temporarily or permanently out of business
and therefore could not be surveyed. In some cases, changes for these
facilities were still made on the basis of emission fee data or other
information.

Follow-up Methods

Within one month of sending the questionnaires, each facility that had
not yet responded was called, During these calls, questions posed by the
facility contact were answered and a schedule was set for completion of
the questionnaire. Approximately once a month for the following two
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months a series of calls were placed to facilities that still had not
responded to the survey. The intent of these calls was to obtain a survey
response as soon as possible. Approximately four months after the
questionnaires were sent a final set of calls was made. During these
calls attempts were made to obtain answers from the facility contact to
key questions over the phone, if possibie. As a result of this extensive
survey follow-up, facilities that did not respond to the survey were
contacted over 10 times before efforts to obtain a response were discon-
tinued.

Most Frequently Asked Questions

The survey resulted in numerous questions from individuals at the selected
facilities. A review of some frequently asked questions provides two
types of information. First, the problems encountered in responding to
the questionnaire provide some insight into possible shortcomings in the
data that were provided. Second, these same problems provide insight into
ways in which questionnaire and survey design can be improved. The fol-
lTowing questions were asked most frequently.

Why is the survey being performed for 1979 and whaf do we do if 1979
data are no longer available?

What is the purpose of this survey?

The cover letter indicates that the questionnaire must be returned in
10 days. When do we actually have to return it?

How can we identify the facilities to which the questionnaires apply?
How can we identify the equipment to which the questionnaires apply?

In general, the last twoc questions caused the greatest confusion because,
in many cases, the only information in the questionnaire that could be
used to positively identify the equipment or facility being surveyed was
the permit identification number. Therefore, the use of permit
identification numbers to identify equipment and facilities needs to be
clearly stated in designing these types of questionnaires.

Summary of Survey Responses

A description of survey responses and the reasons why responses were not
obtained for some of the original 161 facilities is presented in Table
4-3, We were unable to obtain responses for 25 facilities. For 20 of
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TABLE 4-3, Summary of survey responses.

Response Characterization

No. of Facilities

Returned completed survey
Completed by telephone

Not deliverable or facility
closed

Facility changed ownership--
1979 records not available

Surveyed by Science Applications

No response

112

10

17

14

67
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these facilities, the questionnaire was not deliverable, the facility was
closed, or the facility had changed ownership and 1979 records were not
available. The other 5 facilities were not sent surveys, as noted,
because they had recently been surveyed as part of another study.

0f the 136 facilities that could have responded to the survey, 122
facilities responded. This represents a 90 percent survey response which
is considered to be quite high. This high survey response-appears to be
the result of

The initial facility contact to identify a responsible individual
prior to sending the survey.

The use of a cover letter on ARB letterhead.

The comprehensive survey follow-up.

INVESTIGATION OF SYSTEMATIC ERRORS AND WEAKNESSES IN THE INVENTORY
In addition to the survey of facilities, the approach we designed to

improve the emission inventory included other investigations described in
the following paragraphs.

Review of Existing Information on Systematic

Errors and Areas of Weakness in the Inventory

Both source-specific and systematic problems with the inventory were
explored in the project. Source-specific problems are related to specific
types of sources; investigation of such problems was intended to improve
the 1979 MED inventory. Systematic errors, on the other hand, are biases
in the inventory that represent broad types of errors that might affect
several source categories. The major emphasis in Task 2 was on investi-
gating source-specific errors. Systematic errors were primarily
identified for informational purposes rather than to effect specific
changes to the data in the inventory or in EDS. '

Three sources of information on systematic errors and areas of weakness in
the inventory were reviewed:

(1) The ARB's comments on areas in the emission inventory that were
considered weak or in need of improvement as described by R.
Tate of ARB in a 3 December 1982 letter.

(2) Chapter IV of the SCAQMD Technical Paper No. 1, "Overview of

Methods Used to Develop 1979 Emission Data for the 1982 AQMP
Revision," 1 December 1980.
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(3) Chapters II and IV of "Appendix No. IV-A: Final 1979 Emission
Inventory for the South Coast Air Basin, Air Quality Management
Plan, 1979 Revision", July 1982.

From our review of these three sources of information, we developed the
following summary 1ist of areas to be examined in greater depth, many of
which were subsequently addressed during the study:

Stationary internal combustion engiﬁes that were exempt from
permitting were not included in the point source file of the
inventory. An estimate of these emissions was made by the ARB and
entered into the area source file under CES 66787. The emission
estimate and spatial allocation of these emissions appeared
questionable.

Fugitive organic gas emission estimates for oil and gas production
were made using uncertain emission factors in conjunction with oil
and gas production rates for each field; thus these emission
estimates were also uncertain.

In many cases, the breakdown of emissions by SCC for facilities from
the EIS file was not current or accurate. The specification of most
SCCs was developed for EIS facilities in 1976 and 1977 (often by
students) using data from engineering files. The total facility
emissions were subsequently revised to represent 1979 conditions, but
the breakdown of these emissions by SCC appeared to be inaccurate.

Emissions from storage tanks were calculated using equations that
were now out of date. Revised equations from AP-42 were expected to
result in more accurate emission estimates.

The temporal distribution of emissions from some large sources such
as power plants had not received special treatment.

The information for facilities from the EDP file was not considered
to be accurate or representative of 1979 conditions. In general,
this information was updated only when a permit was modified or when
special survey data were incorporated into the system.

Emissions from sources operating under known rule violations and
equipment operating under variances were not included in the
inventory.

There were inconsistencies in the derivation of emission factors for
organic gases. Emission factors had been developed for HC, volatile
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organic compounds (VOC), TOG, or ROG; however, it was not clear which
of these classes of compounds were represented by a given emission
factor. As a result, the speciation profile used for a source might
not be consistent with the emission factor in terms of organic
compounds (e.g., aldehydes, methane, ethane, etc.).

There were few test data on which to base the assignment of species
profiles to source categories. In many cases, assignment was based
on a similarity in processes rather than on actual data covering the
species emitted.

The approach that was used to address systematic errors consisted of three
types of activities: (1) survey and investigation of selected facilities,
(2) investigation of selected source categories, and (3) review of species
profile development and assignment.

Survey and Investigation of Selected Facilities

This activity was designed to address weak areas in the inventory that
included

Revision of the breakdown of emissions by SCC for each of the
selected facilities.

Revision of emissions from storage tanks to represent the most recent
storage tank emission equations for each of the selected facilities.

Revision of information on facilities from the EDP file to represent
1979 conditions.

Review of data contained in the SCAQMD emission fee forms on
emissions from upset/breakdown conditions and emissions from

operations under variance.

The investigation of selected facilities also examined missing source
categories and double counting of sources.

Missing Source Categories

Faci11ties were surveyed to determine if the following source categories
existed, but were not included in the inventory.

Fugitive emissions from valves, pumps, compressors, etc.
Vacuum trucks
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Storage tank cleaning
Industrial solvents and surface coating
Stationary internal combustion engines

Double Counting of Sources
In general, all types of double counting were investigated. As the

project proceeded, these investigations centered on facilities that had
been entered into the inventory from both the EIS and EDP files.

Investigation of Selected Source Categories

These investigations were performed to address specific areas in the
inventory. They included

A detailed evaluation of emissions from stationary internal
combustion engines.

Revisions to emission estimates for oil and gas production.
Development of a diurnally varying temporal profile for power plant

emissions.

Species Profile Development and Assignment

This work addressed the speciation of TOG emissions and is described in
Section 5; it consisted of the development of new profiles through testing
and the use of existing data. An effort was also made to assign the most
appropriate profile to each source category.

INVESTIGATION OF SELECTED SOURCE CATEGORIES

Three source categories were selected for in-depth investigation in
addition to the survey of selected facilities:

(1) Power plants--Information on the temporal distribution of power
plant emissions in the SOCAB was obtained and evaluated to
develop a diurnal operating profi]e.

(2) Stationary reciprocating internal combustion engines--Emissions

were reallocated from the area source file to the point source
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file to improve the accuracy and spatial distribution of the
emission estimates.

(3) 0i1 and gas production--The existing fugitive TOG emission
estimates, which were based on an emission factor and the
production rate for each field, were replaced by emission
estimates from a recent ARB study. For oil and gas fields with
large emission rates, detailed estimates were entered into the
inventory by source category. For other fields, a single
emission estimate for each field was entered.

Power Plant Temporal Data

Because the original power plant NO, emission estimates were practically
equal from hour to hour, a new diurnal profile was developed for emissions
from external combustion sources at power plants in the SOCAB. This
temporal profile was developed from continuous-emission monitoring data
for NO, emissions from Southern California Edison (SCE) plants in the
Basin. Because emissions from SCE's facilities make up the majority of
emissions from power plants in the SOCAB, the profile was applied to the
emissions of all pollutants for each facility with the SIC/SCC combination
4911/1-01-XXX-XX in the inventory.

Hourly NO, emission data were obtained for June, July, and August of 1979
for each of SCE's SOCAB power plants. To develop a profile for an average
summer weekday, over 5000 hourly data points for weekday operations were
averaged. Every third weekday was included in the analysis, which insured
that each weekday was weighted equally. Therefore, the temporal profile
consisted of average hourly NO, emissions from weekday operations by SCE
plants in the Basin. Daily emissions for individual power plant stacks
were unchanged; the revision resulted in only a new diurnal prof11e. The
resulting temporal profile is shown in Fiqure 4-1.

Stationary Reciprocating Natural-Gas-Fired Internal Combustion Engines

Need for Revisions to the Inventory

An ARB survey of stationary internal combustion (IC) engines indicated
that NOX emissions from gas-fired IC engines in the SCAQMD point source
data base were underestimated due to the following four types of
occurrences.,

(1) Several facilities with stationary IC engines were not contained
in the SCAQMD point source data base.
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FIGURE 4-1. Diurnal profile developed for power plants in the inventory.
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(2) Some facilities with stationary IC engines were in the point
source data base, but no IC engines were listed for the
facility.

(3) Total fuel use for gas-fired IC engines in the point source data
base was lower than in the ARB survey.

(4) The average NO, emission factor used in the SCAQMD data base was
lower than the factor used by the ARB.

As a temporary solution to the underestimation of emissions, an area
source category was previously developed for the remaining NOX emissions
and assigned CES number 66787, as documented in an ARB technical note
dated 2 February 1983. We developed a more comprehensive solution by
entering emissions from as many IC engines as possible into the point
source file of the inventory. This resulted in a more accurate spatial
emission distribution as well as a more accurate estimate of total
emissions from this source category.

Development of Emission Factors

The first step in improving the estimates for this source category was to
review the ARB survey to determine the engine manufacturers and models
involved., Various literature sources were then reviewea to determine the
most appropriate NOx emission factors for these engines. These Titerature
sources included

EPA Publication No. AP-42--"Compilation of Air Pollutant Emission
Factors."

A document prepared by Engineering-Science for Southern California
Edison--"Evaluation of CARB Proposed NO, Emission Standards for
Stationary Internal Combustion Engines."

A recent report prepared for an ARB research contract--"Emission
Characteristics of Crude 0il Production in California."

On the basis of a review of the data contained in these documents,
different emission factors for several types of engines were identified.
However, the use of several different emission factors in the inventory
posed certain problems. FEirst, some categories of emission factors were
based on limited data, and thus might not be representative. Second, the
improved accuracy of using several emission factors for IC engines in
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the inventory might not justify the increased complexity of this
approach. As a result, only two categories of emission factors were
developed:

(1) An emission factor of 640 pounds of NOX per million standard
cubic feet of gas (b NOX/lO6 SCF) was applied to small engines
(Tess than 300 horsepower) used to drive oil well pumping
units. Small engines tend to be less efficient and therefore
have lower NOX emission factors. Moreover, these engines are
normally operated at less than 50 percent of load, which results
in substantially lower NO, emission factors. This emission
factor was developed on the basis of source test data from an
ARB study of emissions from crude oil production operations in
California (KVB, 1983).

(2) An emission factor of 3400 1b NOX/IO6 SCF was used for all other
engines., This is the most widely accepted NOx emission factor
for IC engines and is contained in AP-42,

Procedure for Modifying the Inventory

The main source of information used to change the inventory was a 1979 ARB
survey of emissions from stationary IC engines. The responses to this
survey were obtained from the ARB and organized by facility. These data
were then reviewed and compared to the contents of the 1979 inventory. On
the basis of this review, three conditions were identified, each of which
required a special approach to changing the inventory.

(1) Facilities in the inventory that include emissions from
stationary gas-fired IC engines.

(2) Facilities in the inventory that do not include emissions from
IC engines.

(3) Facilities not identifiable as being in the 1979 inventory.

Prior to modifying the inventory for IC engines, all revisions for
facilities that were surveyed were made to the inventory. Using the
modified inventory as a baseline, the emissions from stationary gas-fired
IC engines were reviewed on a facility-by-facility basis. The contents of
the inventory were compared with the results of the ARB survey and with
available 1979 emission fee data to select the most appropriate emission
estimate for these engines. This estimate was then entered into the point
source file either by modifying emissions for an existing device or by
adding emissions for a new device. This process resulted in the modifi-
cation or addition of 24 devices to the inventory. These changes are
presented in Appendix B together with documentation for the revisions.
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None of the remaining facilities in the ARB survey of IC engines could be
identified in the point source file. Total emissions from these 34
facilities or combinations of facilities were therefore estimated and
included as an area source under CES 66787. Tne identification of these
facilities and documentation of the emission estimates are also presented
in Appendix B.

0il and Gas Production

Reasons for Changes to the Inventory

The original emission estimates for 0il and gas production in the 1979
inventory were estimated by production field, The emission estimates were
developed through use of the total oil and gas production rates for each
field together with EPA emission factors for fugitive HC emissions. There
were several reasons why this approach to estimating emissions from oil
and gas production could be improved.

Large variations exist in the types and numbers of emission sources
that comprise o0il production fields. Therefore, emissions from oil
and gas production should be based on data for specific types of
sources.

Tne types and numbers of sources that make up oil production fields
in the SOCAB are significantly different from those in other United
States o0il fields. Therefore, relevant information applicable to
sources in the United States, such as the EPA fugitive emission
factors, may not be applicable to oil and gas production in the
SOCAB. '

Information Used to Modify the Inventory

The primary basis for modifying the inventory was information obtained
from an ARB research study (KVB, 1983). The emission estimates from this
study were used with some modification; however, two limitations to these.
estimates should be noted.

Storage tanks--The KVB study used data from Ventura County to develop
a number of storage tank emission models based on well populations
and gas-to-o0il ratios. Because this method may be inaccurate for
storage tank emissions, a new ARB survey of emissions from oil
production storage tanks now underway should represent a significant
improvement in the emission estimates for this source category.
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Sumps--The KVB study developed models that estimated sump surface
area on the basis of well population. The correlation between sump
surface area and well population for the o0il field models was
inadequate, resulting in inaccurate sump emission estimates.

The total emission estimates for all source categories by field are
presented in Table 7,2-2 of the final report (KVB, 1983). These emission
estimates were also broken down by source category. However, the
estimates for each source category in a field were only available from the
draft report of the study. Between the draft and final stages of the
study, changes were made to the emission estimates for sumps and pits.
Therefore, to use the emission estimates by source category, the sump and
pit emission estimates had to be adjusted. Separate adjustment factors
were developed for Los Angeles and Orange counties, as shown in Table

4-4, By applying these adjustment factors to the draft sump and pit
emission estimates, estimates that were consistent with those of the final
report were obtained,

Procedure for Modifying the Inventory

Prior to modifying the emission inventory for o0il and gas production, all
revisions to the inventory for surveyed facilities were made. This
modified inventory then served as a baseline for changes specifically
related to oil and gas production. The first step was to eliminate
potential double counting of emissions from oil and gas production in the
point and area source files of the inventory. Double counting might occur
because the point source file contained some fugitive emissions from oil
and gas production, Therefore, if the emission estimates from the ARB
study of oil and gas production--which were intended to represent all
fugitive emissions from this source category--were simply entered into the
file, then double counting of emissions would occur. It was therefore
necessary to subtract the emissions that existed in the point source file

from the results of the ARB study prior to entering the new emissions into
the file.

To identify all fugitive TOG emissions from oil and gas production in the
point source file, a listing of all emissions with SIC 1311 (crude o0i]

and natural gas extraction) was generated. After these estimates were
reviewed and the fugitive TOG emissions identified, two types of sources--
combustion activities and gas processing plants--were excluded. This step
was taken because these two source types were contained in other portions
of the inventory--in the point source file for gas processing plants and
in the point and area source files for combustion activities. The
remaining fugitive emissions were then subtracted from the ARB study
results. This adjustment took place in two steps.
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TABLE 4-4, Development of adjustment factors for sump and pit

emission estimates.

Information

Sump and Pit Emissions
(Metric Tons/Year)

Total emissions from
detailed sheets
(draft stage of study)

Total emissions from
final report

Adjustment factor to
be applied to detailed
sheets -

Los Angeles County Orange County
5211.7 5028.8
2232.0 1932.9

0.4283 0.3844
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(1) For point source file entries that could be identified with a
specific field, fugitive emissions were subtracted from the
appropriate oil and gas production field. Because the majority
of emissions that existed in the point source file were
breathing losses from storage tanks, emissions were subtracted
from this source category in the ARB study results. The amount
of emissions that were subtracted is presented in Table 4-5.

(2) For point source file entries that could not be identified with
a specific field, adjustment factors were developed to subtract
these emissions from the ARB study results., The first step in
developing these adjustment factors was to total the point
source TOG emissions for entries that could not be identified
with a specific field. These totals were

Los Angeles County: 249.0 tons/year;
Orange County: 4.5 tons/year.

Because the emission total for Orange County was insignificant,
no adjustment factor was developed for that county. The next
step was to determine the amount of fugitive TOG emissions from
0il and gas production in Los Angeles County to be adjusted.
This amount was determined from Table 7.3-3 of the report and
was 12,575.5 metric tons/year (or 13,864.5 tons/year).
Therefore, the adjustment factor for Los Angeles County was:

13,864.5 - 249.0 _
13.864.5 = 0.9820

This factor was applied to all fugitive TOG emissions from oil
and gas production in Los Angeles County that were entered into
the point source file of tne inventory.

Once these adjustments were made, the emission estimates from the ARB
study were ready to be entered into the point source file. Emission
estimates were entered by source category for some fields and as total
emissions for other fields. All fields that had TOG emissions greater
than 500 metric tons/year (as listed in Table 7.2-2 of the report) were
entered into the inventory by detailed source type. Total fugitive TOG
emissions from the other fields were entered as single numbers in the same
manner as in the original inventory. To enter emissions by source type,
SCCs were assigned to each of the processes in the ARB study. A list of
the SCC assigned to these processes is presented in Table 4-6.
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TABLE 4-5. Fugitive TOG emissions subtracted from ARB
study results by field.

T0G Emissions

Field (tons/year)
Brea 0Olinda (Los Angeles County) 31.0
Castaic Hills 2.1
Honor Rancho 31.5
Inglewood 8.0
Long Beach 22.0
Montebello 3.6
Rosecrans 15.8
Sansinena 4.3
Venice Beach 0.8
Wilmington ' ‘ 21.2

84052 3
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TABLE 4-6.
t0 process names.

Assignment of source classification codes

SCC Process Name
4-04-003-01 Tank breathing losses
4-04-003-02 Tank working losses
3-10-001-21 Well cellars
3-10-001-22 Sumps and pits
3-10-001-01 Valves
3-10-001-04 Fittings
3-10-001-11 Well heads
3-10-001-07 Pumps
3-10-001-08 Compressors
4-04-003-01 Tank breathing loss with

vapor recovery
4-04-003-02 Tank working loss with

vapor recovery
3-10-001-31 Mechanical oil water

separator
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The final step for 0il1 and gas production emissions involved special
treatment of several oil fields. These fields were either present in the
original inventory, but not in the ARB study or vice versa., The specific
ways in which these o0il fields were handled are as follows:

The Canton Creek o0il field emission estimate from the ARB study was
entered as facility 100155 in Los Angeles County.

The Kraemer oil field emission estimate from the ARB study was
entered as facility 100213 in Orange County.

The Los Angeles City oil field, which was in the original inventory
but not in the ARB study, was deleted from the inventory. It was
assumed that the emissions from this field were accounted for by
other fields in the ARB study.

Grid cell locations were identified by reviewing various maps. They
were entered into the inventory for two fields new to the inventory
and for nine other fields listed in EDS, but not contained in the MED
files because the original kilogram/hour emission estimates were
zero. These fields are shown in Table 4-7.

In summary, new TOG emission data were entered into the MED inventory for

68 0il and gas production fields. For 13 fields with TOG emissions
greater than 500 metric tons/year, detailed entries were made to the
inventory using the SCCs in Table 4-6. 1In the case of nondetailed
entries, SCC 3-10-888-01 was used; TOG emissions for up to three CES codes
for each field were replaced with a new estimate using this SCC. Changes
were made to the TOG estimates only in the point source file, Any
emissions other than TOG were retained in the MED file for fields
undergoing TOG revisions. In addition, begin and end hours used in the
inventory were always 0 and 23 for the new TOG estimates. Finally, no
changes were made to the original inventory for fields in Riverside and
San Bernardino counties.

One revision to the inventory had a major effect on TOG emissions from a
single oil field. Approximately 27.1 tons/day of TOG--representing about
20 tons/day of ROG--had been incorrectly assigned to a grid cell in Orange
County in the original inventory. This value was an overestimate of
emissions from operations in the Yorba Linda oil field (identification

code 100211), and resulted from the use of an incorrect emission factor.

This emission estimate, representing about 50 percent of the 1979 ROG
emissions from the petroleum production sector, was revised to
approximately one-tenth of its original value.
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	1 INTRODUCTION 
	This report describes a major study performed by Systems Applications and Radian Corporation, and sponsored by the Air Resources Board (ARB), to improve the quality of emission estimates and associated characteristics (e.g., spatial location and speciation profiles) of the original 1979 California South Coast Air Basin (SOCAB) emission inventory. The primary motivation for the study involved improvement in the precision of emission estimates of reactive organic gases (ROG) and nitrogen oxides (NOx) to bette
	Over the years, various agencies have sponsored many studies to improve emission inventories and data bases, particularly for the SOCAB. The fundamental purposes of such work have been (1) to improve the understanding of sources and their emissions and (2) to assist modeling efforts aimed at establishing air quality impacts, appropriate control strategies, and permit conditions. Throughout this work, concerns have arisen that due to uncertainties, emission inventories may not reflect actual emission levels 
	inventories in the state (e.g., through better speciation data). 
	SCOPE OF THE STUDY 
	Since the purpose of the study was to improve the original SOCAB inventory for use in high-resolution (i.e., detailed spatial and temporal specifi­cation) photochemical modeling activities, primary emphasis was given to reducing uncertainty in emissions of reactive organic species. We examined ROG and NOx emissions from stationary (both point and area) sources. The Systems Applications and Radian study team developed four major tasks for upgrading the MED inventory that included 
	s4os2(a)r 2 1 
	r 
	(1) 
	(1) 
	(1) 
	A review of inventory data and photochemical modeling results to identify those source categories most likely to cause uncer­tainty in predicted ozone concentrations. 

	(2) 
	(2) 
	A survey of selected sources in southern California to provide basic information for upgrading emission estimates, operating schedules, source identifications, etc. 

	(3) 
	(3) 
	A test program for gathering improved data on organic gas speciation. 

	(4) 
	(4) 
	The development of an improved ROG and NOx inventory for the SOCAB compatible with the MED inventory format. 


	The primary product of this project is a revised set of computer files representing the MED inventory. To generate the upgraded set of MED files, a substantial body of data and information was developed during the project. Much of this information, which has been transmitted to the ARB, will also be useful to the state and local control agencies in improving the emission data bases from which the original MED inventory was derived. Moreover, several ARB staff members provided project guidance through freque
	Several other products have also resulted from this study. In addition to this report and its appendixes, (1) a separately bound Executive Summary; 
	(2) supporting documentation for revisions to the inventory; and (3) the key product of the study--the revised MED computer files comprising the inventory--have been submitted to the ARB Contract Manager. 
	REPORT ORGANIZATION 
	Section 2 of this report describes both the study approach and the original 1979 inventory to which modifications were made. Sections 3 through 6 discuss the four study tasks in the order of their per­
	formance. A final section contains our conclusions and recommendations. 
	Separately bound appendixes provide further detail in several areas. 
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	2 STUDY APPROACH AND ANALYSIS OF THE 1979 EMISSION INVENTORY 
	GENERAL PROCEDURES 
	The general study objectives were to uncover uncertainties and errors in the inventory, and to reduce or eliminate them to improve the quality of the inventory, particularly for photochemical modeling purposes. As noted, we created four tasks to carry out these objectives: selection of source categories for in-depth examination, information gathering through surveys and testing of these categories, and improvement of the inventory using the new information. 
	The study focused on the 1979 gridded SOCAB inventory for a summer weekday. The major pollutant of interest was ROG and primary attention was given to stationary sources. We updated the inventory wherever possible on the basis of actual 1979 operating conditions; however, actual 1979 emission data could not always be obtained. For example, the gasoline samples analyzed in Task 3 were collected in 1983 and 1984. Nevertheless, the general integrity of the data as representative of 1979 conditions was maintain
	DESCRIPTION OF THE 1979 SOCAB EMISSION INVENTORY 
	The two major components of the 1979 MED inventory are the point source and area source files. The point source file was developed primarily on the basis of two data files--the Emission Inventory System (EIS) file and the Electronic Data Processing (EDP) file--that existed at the SCAQMD. The area source file was developed to account for all emission sources not contained in the EIS or EDP files. An understanding of how the 1979 emission inventory was developed is important in recognizing those components of
	s4os2(a)r 2 3 
	( 
	Derivation of the EIS and EDP Files 
	The EIS File 
	The EIS file contains information on approxi~ately 1000 facilities having the largest emission rates (greater than 20 tons/year of any pollutant) in the S0CAB. The source categorization in the EIS file is quite detailed because emissions from each facility are divided among a number of source classification codes (SCCs). 
	As part of this study, the data in the 1979 EIS file were checked using the 1979 SCAQMD emission fee data and the total emissions from each facility were found to be fairly accurate. These emission totals are based on actual 1979 activity data (e.g., throughput, fuel consumption, etc.) and, in general, are also based on widely accepted emission factors such as those from the EPA publication AP-42 (EPA, 1983). However, the distribution of these emissions among the various sources and processes that make up t
	The EDP File 
	The EDP file stores information on all equipment operating under a permit 
	issued by the SCAQMD. This file contains data on the grid cell location 
	of the facility, permit numbers, emission rates (in pounds per hour), 
	daily and weekly operating schedules, and administrative and enforcement 
	information for approximately 10,000 facilities. Throughput data and 
	emission factors are not recorded, however. 
	In general, the information contained in the EDP file is not considered by the state and local control agencies to be representative of 1979 condi­tions. For the most part, these data are updated only when a permit is modified or when special survey data are incorporated into the system. This means that in many cases the emission estimates have not been updated in over ten years. Also, because the emission estimates are made at the time a source is permitted, these estimates are seldom based on actual throu
	s4052(a)r 2 4 
	( 
	Development of the Original 1979 Inventory 
	The EIS and EDP data bases were merged to generate a comprehensive 
	inventory for the SOCAB. Because data in the EDP file for sources 
	emitting more than 20 tons/year were duplicated in the EIS file, and 
	because EIS data were considered superior for emission inventory purposes 
	by the agencies, the EIS file was used to generate the inventory for the 
	larger sources. The EDP file was used to generate emissions for all 
	remaining permitted sources. Ultimately, the data in these district files 
	were compiled in the ARB's Emission Data System (EDS) before conversion to 
	the MED format. 
	After reviewing the emission sources covered by the EIS/EDP files that were entered as point sources into EDS, area source categories were developed and an emission file of the complete inventory was created. Several agency and outside-party reviews of the draft 1979 inventory then took place and changes were made in an iterative process. (For further details on the development of the inventory, the reader is referred to ARB, 1982a, 1982b, 1981; SCAQMD, 1982a, 1982b, 1981a, 1981b, 1980; SCAQMD, SCAG, and AR
	COMPOSITION OF THE MED FILES 
	The original 1979 SOCAB inventory was received at Systems Applications in 
	June 1983 and included computerized data files in MED format comprising roughly 35,000 lines of code and emission rates for total organic gases (TOG), NOx, carbon monoxide (CO), and sulfur oxides (SOX). Particulate 
	matter emission estimates were also available from the agencies but were not transmitted. Although the goal of the project was to update ROG and NOx emissions, some revisions were also made to CO and SOx emissions for cases in which such changes were straightforward. The first activity 
	required for using these data was to read, summarize, diagnose, and format the computerized information. 
	( 

	There are seven MED computer files that make up the MED data base. The first two files contain point source and area source emissions; the format of these emission files is shown in Table 2-1. The third file identifies organic gas speciation profiles according to individual species and weight percents; the profiles are corrected for molecular weight so that all profiles are expressed consistently. The fourth file contains profile names and numbers as well as species fractions for NOx and SOx• File five prov
	The sixth file, known as the chemical file, identifies organic species and their SAROAD codes and molecular weights. The seventh file contains stack 
	( 
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	TAHLE 2-1. For111a t of the MEil emission data files. 
	Field Begin Co 1urm Type and Lenytt1 Description 
	1 1 AS Scenario 2 9 !4 SIC 3 13 A8 sec (for point sources; 
	area sources use CES codes) 4 21 I3 I (grirl cell ) 5 24 I3 ,) ( g ri cj ce 11 ) 6 27 I2 Year 7 29 12 Month 3 31 12 Day 9 33 12 Begin hour 
	~ ' 10 35 I2 End hour 11 37 19 Facili"ty ID 12 46 15 Stack ID ,-13 51 I2 County 
	~ 
	14 53 13 Pd r basin 15 56 F5.0 Elevation (r:ieters above ground) 16 Gl Fl0.1 co (kg/hr) 
	,
	-

	17 71 Fl0.1 NOX (kg/hr)
	' 
	18 Rl FlO.l SOX (kg/hr) 19 91 FlO.l TOG (kg/hr) 20 101 Fl0.1 TSP (kg/hr) 
	3 6
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	parameters for selected point sources in the inventory. For purposes of simplicity, these MED files are often thought of in terms of three categories: emission files, organic gas speciation files, and the stack data file. This set of files, as revised, represents the key product of this study and has been returned to the ARB in the same format in which it was received. No revisions were made to the stack data file. 
	Of the seven MED files, the two emission files comprise the major part of the MED data base. The point source file identifies emission rates for each emission point in the air basin by SIC/SCC (standard industrial classification code/source classification code). For example, 2911/1-02006-01 represents an external combustion boiler burning natural gas at a petroleum refinery. Emissions from the point source file are often divided into an elevated and a low-level point source file for modeling purposes. The s
	-
	9

	into two files--non-motor-vehicle area sources and on-road motor vehicles. 
	The speciation of TOG emissions is based on the 8-digit sec code for point sources and on the 5-digit CES code for area sources. For reporting purposes in this project, we subsequently placed species in the five reactive carbon-bond classes using a version of the carbon-bond chemical package. These five reactive tlasses of organics are 
	Olefins Paraffins Aromatics Carbonyls Ethylene 
	The emission totals presented in this report include emissions from 
	sources located within the SOCAB, which covers Orange County and portions 
	of Los Angeles, Riverside, and San Bernardino counties. The grid region 
	consists of 5-kilometer-square cells, and the data are representative of 
	source operations for an average summer weekday in 1979. In addition, 
	emissions from all sources are disaggregated into hourly increments. 
	Using another file known as "category," individual emission points and source categories in the inventory can be reported in several ways: 
	SL+os2(a)r 2 7 
	Activity-process-entrainment-dimension (APED) codes SIC/SCC code CES code Control code 
	This level of detail permits emissions to be categorized in many different ways, which in turn helped us to identify and analyze the various compo­nents of the inventory. During the inventory development process, we categorized sources and examined emission summartes using the following codes: 
	Activity--related to the product or objective of a source, such as fabricated metal manufacturing." 
	11 

	Process--related to the equipment or process employed by a source, 
	such as "boilers and heaters. 
	11 

	Old inventory category (OIC)--a more generic system for categorizing sources that relates to commonly used names, such as "dry cleaning" trains 
	and 
	11
	11 

	• 
	Control--related to the control measure affecting the emissions from · a source, such as "automobile assembly line surface coating." 
	Table 2-2 presents 1979 SOCAB emission totals in OIC format as received from the ARB. Note that on-road motor vehicle emissions, which were not examined during this project, are excluded from this table. Thus, "total emissions" in the table do not reflect the sum of emissions from all categories of sources in the region. This convention of reporting emissions only for stationary and off-road mobile sources is consistent with the project's focus and is followed throughout this report. Also for reporting purp
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	SOURCE 
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	3 TASK 1: IDENTIFICATION OF SOURCE CATEGORIES FOR FURTHER STUDY 
	The purpose of Task 1 was to identify those source categories that cause the largest potential uncertainty in downwind ozone predictions. The product of Task 1 formed the basis for the remaining tasks, in which sources were surveyed and tested. The improvements made to the emission inventory for these categories accomplished the study objective of reducing uncertainty in specific emission estimates. 
	Because an exhaustive study of the entire emission inventory for the SOCAB was beyond the scope of this work, it was necessary to select from the existing inventory certain source categories judged to contribute the most to the uncertainty in downwind ozone predictions. The original 1979 summer weekday inventory for the SOCAB was employed to carry out this selection process. The inventory was examined at various levels of detail to determine the relative contribution of different components to uncer­tainty 
	The categorization scheme selected for Task 1 was based on the source classification code (SCC--point sources) and the category of emission source (CES--area sources) systems employed in the 1979 data base. Although a simpler scheme based on the activity or process code, for example, would be significantly easier to manipulate, it would not provide a sufficient level of detail for examining source characteristics during Task 1. Similarly, a more detailed scheme, such as the standard industrial classificatio
	THE THREE-STEP APPROACH 
	Overview 
	Overview 

	Task 1 was delineated into three steps, as depicted in Figure 3-1. Because the project focused on ozone predictions, we gave greater emphasis 
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	FIGURE 3-1 (concluded) 
	LEGEND 
	Source Characteristics (i) Weighting Factors (WF) 1 = Emission factor 
	WFWROG = 15 2 = Speciation profile WF = 5
	3 = Activity data 
	1 4 = Control effectiveness WF -5
	2 5 = Temporal distribution 
	-

	WF = 3 for SCC; 4 for CES 6 = Stack height WF = 3 for sec; 2 for CES
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	Normalization Factors (NF) Rankin~R} -4 
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	CES Group 4 = l to 5; o for sec Group 5,
	CES Group 4 = l to 5; o for sec Group 5,
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	CES Group 4 WROG = l to 5; o for sec Group 5,
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	CES Group 4
	Weighted ROG in kilograms/day = l to 5; 0 for SCC Group 5,
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	R

	CES Group 4 (5 = most uncertain) 
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	to ROG emissions.and reactivity in ranking source categories than to other 
	source characteristics. Thus, in Step 1 of Task 1, sec and CES categories 
	were first ranked OJJ_ttie b~sis of their ROG emis_s_i-9ll__lev~ls and OH 
	reactivity_~ the greater the ROG emissions and/or react_i_vi ty, the higher 
	theSCf/CES was rank~_g!._ Point sources (SCC) and area sources (CES) weres·eparately on the basfs of their wei ghted ROG" (WROG) values until _!~~,!" wer~ integrated into a single list at the end of Task 1. 
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	After the initial ranking of categories using ROG emissions and their reactivity, the rankings of SCCs and CESs were revised in _Step 1 on the basis of their NOx emissions and TOG emissions. The resulting lists, at this stage called the Step 1 lists, were broken into five or six groups of CESs and SCCs for simplified manipulation; Group 1 was the set of CESs or secs deserving the most attention. Since not all CESs/SCCs could be studied during the project, the top source categories were planned for examinati
	In Step 2 of Task 1, six source characteristics were used to ultimately rerank categories in the top four to five groups of the Step 1 lists. The other groups were not examined in Step 2. The uncertainty and variability in the following six characteristics were evaluated: 
	Speciation profiles 
	Emission factors 
	Activity (throughput) data 
	Control effectiveness 
	Temporal distributions 
	Effect of stack height on ozone model predictions 
	The CESs/SCCs evaluated in Step 2 were ranked on the basis of these six characteristics. The resultant six rankings were then used in conjunction with the Step 1 lists to develop a refined ranking of CESs and secs in terms of their potential for causing uncertainty in predicting downwind ozone concentrations. Judgment was employed in determining the relative importance of tne Step 1 list and the six characteristics. The Step 1 list was considered the most important element in tne final ranking; next in impo
	In Step 3, tne results of Step 2 were carefully scrutinized to formulate the final Task 1 list. The CESs/SCCs in the lower groups of the Step 2 
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	lists were reviewed for possible inclusion in the final list. Identi­fication of similar SCCs that could be surveyed as a group was also an important consideration in the selection process. Finally, the contract requirements influenced the final selection for the Task 1 list. The following sections discuss each of the three steps in detail. 
	Step 1--Emissions and Reactivity Considerations 
	...__\ ~_t__rnodJ= ling experience has shown that the cont ri but ion of a particular , source to ozone formation is often directly related to the ROG emissions i attributed to that source. Even small uncertainties and ~~~iabilities in , the--ernission characteristics of relatively large sources of ROG could, 
	! therefore, result in large uncertainties in downwind ozone predictions. 
	: However, this relationship has limitations because it does not take into 
	account the differing reactivity of hydrocarbon species. For example, if two sources have identical ROG emission rates, but one source emits all dlefins and the other all paraffins, then the former source would have 
	~more impact on ozone formation than the latter. 
	Therefore, we can contrive another scalar, which is a better indicator of a source's impact on ozone formation. This is done by integrating the ~e~1_9f h,yclroxyl (OH) reactivity into the ROG emission estimates. Thus, in Step 1 of Task 1, sec and CES categories were ranked on the basis 0H__ rgactivity(the speed with which the _hydrocarbon species combines with the OH radical); as their ROG emissions and reactivity increased, the SCC/CES categories were ranked higher on the Step 1 list. l_~e combination of m
	of their ROG emission levels and 
	11 
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	The scientific basis underlying the reactivity. of organics is quite complex. The objective of the WROG reactivity classification scheme was to simplify the concept of reactivity by developing a numerical method indicative of the relative contribution of each source to the overall ozone problem. An assumption of this scheme was that no one source dominates the urban atmosphere. 
	An average hydroxyl reactivity was computed for each SCC/CES on a per­
	carbon-atom basis using the ROG species profiles and a set of OH rate constants. Because OH rate constants are not known for every ROG species used in the profiles, we grouped species. into five reactive classes and used the following set of OH rate constants, expressed as (ppm-min-) at 298°K, from an EPA study (Killus and Whitten, 1982). 
	C 
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	C 
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	Reactive Species Classes and OH Rate Constants 
	Olefins Paraffins Aromatics Carbonyls Ethylene 
	37,000 1300 22,500 13,500 12,000 
	One advantage of this method is that the species classes also account for the overall chemistry of the SCC/CES and not just the chemistry of the initial emitted species (i.e., the secondary products of the chemistry are also considered). 
	Next, we determined the relative contribution of each SCC/CES to the total urban reactivity by comparing the individual reactivities to the overall reactivity of the urban mix. The WROG value was then computed by com­bining the OH reactivity of each SCC/CES with its ROG emission level. The result of this process was two lists of secs and CESs ranked on the basis of individual WROG values. After point sources (SCC file) and area sources (CE$ file) were ranked on the basis of their WROG values, source categor
	Because NOx also plays an important role in ozone formation, the inclusion of NOx emissions in the source selection process was also desirable. Another potential limitation in relying on WROG values alone is the possibility that source categori~s with high TOG emissions and low ROG emissions could be eliminated from consideration. However, if uncertainties in their speciation wer~ reduced, it is possible that these sources could have significant ROG emissions. Therefore, to consider NOx and TOG emissions in
	Tables 3-1 and 3-2 present the results of the Step 1 ranking for point sources (SCCs) and area sources (CESs), respectively. In this report we refer to these tables as the Step 1 lists. Source categories were ranked in descending order, with the highest priority categories appearing at the top of these tables. Emissions of NOx, TOG, and ROG are also tabulated in kilograms per day. 
	The method used to promote sources on the basis of their high NOx or TOG emissions can be illustrated by an example. In Table 3-1, sec 1-01-005-01 was originally placed between secs 4-02-001-99 and 3-08-007-99. However, 
	s4os2(a")r 16 
	5 

	TABLE 3-1. Ranking of point source categories on the basis of WROG. 
	TABLE 3-1. Ranking of point source categories on the basis of WROG. 
	TABLE 3-1. Ranking of point source categories on the basis of WROG. 
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	PRINTINGUNSPECIFIED PETRO INDUSTRYFUGITIVEPROCESS DRAINSM/0 CONTROLS PETRO S10RAGECRUUEFIXEIJ RUUF TANKUREATHING LOSS 
	-
	-
	-
	-
	-
	-
	-

	H.tf0 9,20 /iJ. 1JlJ 
	G~U. t.J'.1 114-:i •.VIJ I 4.JJ/. J:JU 
	l:96.LIJ IJJ J 9 , i<.IJ l14L.hlJ 
	4 :;IJ. EJ2 4:J9. fl.fl 4J5.39 

	TR
	4JJ2JJJJ5 llJ 403110299 
	ORGANIC SOLVENTCU~TINGEN~NELGENERAL PETRU STORAGE-Nor CLASSIFIED-FLOAflNG ROOF
	-
	-
	-
	-

	STANDING 
	LOSS 
	/il,fJ0 lJ. lift 
	LUl.40 1'.146.UJJ 
	LG I. 4 </ I /,(JG. Iii/ 
	419.56 416,82 

	TR
	4ll2111JY20 
	ORGANIC 
	SOLVENT-
	Tlll~NlNG 
	SOLVENT
	-

	MINERAL 
	SPIRITS 
	ll. i<ff 
	H•'lG.lllJ 
	llJ~fi .UJJ 
	~·" 4. 4 I 

	TR
	401UUU01 AA/\4 7GU9 4ll:lUfl 1 90 403JIIJ2lJ7 
	ORGANIC SOLVENTFUGITIVE-NllT JET EXIIAU!iT-CIVIL AlllCRAFT PETRO,STORAGE-Nor CLASSIFIEDPETRO STORAGE-DISTILLAfE OIL
	-
	-
	-

	CLAS!ilFIEIJ FIXED ROOFBREATHING LOSS FLOATING ROOFSTANDING LOSS 
	-
	-

	fJ.110 92.f;H M,ltl.J lJ.110 
	(,ti.~" 461.2.'J 1214.iffJ b~..U. ~.11.1 
	OJ. 7H 4 .1 !J. J!,J 9L:U,JN b~•J. ~.U 
	3 ~ I • UlJ 3/6,53 375,UlJ 3!,7 ,lJH 

	TR
	4ll2JJIJ699 
	ORGANIC 
	SOLVENT
	-

	COATING
	-

	CUMPOSIIE 
	ll.lJlJ 
	LU~.:lU 
	(iJJ!j. 20 
	3!;4. 59 

	TR
	403JJ.IJl07 
	PETRU 
	STORAGE
	-

	DIST 
	OIL 
	-FIXED 
	ROOF 
	TANK
	-

	UREATHING 
	LOSS 
	lJ, 110 
	!;JU. l,IJ 
	5:.:U. '/.'J 
	3 4 !J. fJS 

	TR
	31HIJID99 
	CIIHIICAL 
	IIFG
	-

	FUl:JIICA 
	MIINUFACrLIRlNG 
	77 ,!i/1 
	l I 4U • .liU 
	l:.t; l. 5.'J 
	3,12. 33 

	TR
	403U )090 30'300399 40201171 tJ 301iJJlJUOI 3061JUUlll 
	PETRO STORAGEUNSPECIFIEDFIK[U ROOF25lJK B11L-11REATHING PRIII/\IIY METALS-IROli & SHELUIICLASSIFIEU OIIG.'\NIC SOLVENTCOATINGADIJ[SIVEGENERAL PETRO INDUSTRYFUGITIVEPIPELINEVALVES/FLANGES PETRO INDUS1RYFUGITIVE-NOf CLASSIFIED 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	ll. lliJ 14.4H lJ.flkJ lJ,.IJU fJ ,HlJ 
	I 1164 ,.lilf !16;!, 3U 421. 4/J I l\;2. 1,u i'U4, 'JU 
	L~JU.£. '1 :u:.1,!,U 4cl, 4 '/ l 'JG. !,JJ 'lJ'J,J,0 
	341.73 313. 43 3.IJU, 21 ;; /4. 75 ,'%,94 

	TR
	2021W3fll 
	INTERNAL 
	COllllUSTION-lNIIU51111AL
	-

	GA~OLINE
	-

	RECIPROCATING 
	204 . .Vf1 
	:H,S.1.U 
	294. JJJ 
	~94.JlJ 

	TR
	30GJJIJUIJ~ 
	PETRO 
	INDUSTRY
	-

	FUGITIVE
	-

	COMPRESSOR 
	SEALS 
	tJ.110 
	470. 4.0 
	Jt,U,4.<J 
	<'94. 11 

	TR
	404DlJl99 
	UULK 
	TERHIN~LS
	-

	UNSPECIFIED
	-

	lJ ,kl!/ 
	4£,U,f,l1 
	4 I U. L.'/ 
	t'.uY,52 

	TR
	40~1.1JJ922 
	ORGANIC 
	SOLVENT
	-

	TIIINNING 
	SOLVENT
	-

	TOLUENE 
	lJ, tll;I 
	lU5. 'Jl1 
	l'tiG. [;IJ 
	OL,04 

	TR
	40.'.1Jll921 
	ORGANIC 
	SUL\IHlf-
	TIIINNltlG 
	SOLVENT
	-

	NAPHTIIA 
	.II. MH 
	7lU.IJU 
	nu.E:,J 
	;'f,U,92 

	TR
	4ll21.1Ul03 
	ORGANIC 
	SOLVENT
	-

	COATING
	-

	TOLUEIIE 
	H.IJU 
	27 4. JH 
	274.llJ 
	U,4 ,58 

	TR
	401UJJ21J5 IUWJJ7JJ7 4020.11912 
	Ol(G.'\N!C EX C01il1 ORGANIC 
	SOLVENTD£1;1:EA,JNGrl(ICIILOl:OETBVLENE 11011 ER-INUUSlt:1.~L-PltoC[\~i GIIS COKE OVEN SOLVENTTIIIIH'UNG SULVUITISOPROPYL ALCOHOL 
	-
	-
	-
	-

	0.l:llJ 415.W JiJ.l:llJ 
	7\ii. lJJ :,i;4,:w LJ I. 90 
	2!,2. I fl 2 :J(j. 7 IJ L:JI ,91J 
	,~2.llJ 2:.lli.7lJ 233. I 6 
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	TABLE 3-1 (continued) 
	TABLE 3-1 (continued) 
	TABLE 3-1 (continued) 

	3JJ5lJlJ llJ!l 
	3JJ5lJlJ llJ!l 
	PETROLEUM 
	INDUSTRY
	-

	ASPHALT 
	ROOFING
	-

	FELT 
	SAT 
	OPERATION 
	3. ?.0 
	509.50 
	4fl?.. 90 
	21.11 •.07 

	30101JllJI 305(JlJJ 91) 405UOl.01 4.0bUUOOI 305.0 I 704 30!i1Jllu01 3911IJ070l 
	30101JllJI 305(JlJJ 91) 405UOl.01 4.0bUUOOI 305.0 I 704 30!i1Jllu01 3911IJ070l 
	CIIEMIC/\L MFGACETONE PlTROLEUM IHDUSTRV-ASPl~LT ROOFINGNOT CLASSIFIED P:UNT1t11;PRESSORVLR PllRO MARKETINGG/1S01 INEFUGITIV[ EMISSIONS MINERAL PRODUCTS-MINlHAL YOULCUMING UV[N P[TRO INDUSlRV-REFININGVACUUM JETVACUUM DISTILLATION INDUSTRIAL PROCESSPROCE2S GASCUKE OVEN GAS 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	iJ .{HJ 3".Zfl 20.ca, .0. ,,u iJ ,ll/J M.lHJ 93!1. 40 
	232. IH 491. 70 MJIJ.2/J 31 l. lll 441. l'IJ 491., :,o 124'.J.IJ0 
	2:J?.. IU 4Lf,. Io 4 ,,,,. 2 f/ :111~. r,,, :ll I.JIil 4 {i J, t,IJ llJ.<''I 
	1.!15, 32 ,')12. 73 2111, 23 I !l'J, 73 I II U, 2.0 I 116. 25 l /3. I 8 

	3lJ31JJJJOJ 
	3lJ31JJJJOJ 
	PRHIAltV 
	METALS
	-

	IRON 
	& 
	SfEH
	-

	UVF.tl 
	PUSHING 
	0 ,iJ.0 
	5/JZ .iJIJ 
	I(, ll. 7fJ 
	160,75 

	41J(jl)IJ 13.IJ 40200610 
	41J(jl)IJ 13.IJ 40200610 
	PETRO MARKETINGOKGANIC SOLVENT
	-
	-

	DIST OIL-TAnK TRUCKSSUUMERGED COATINGPRIMERGENERAL 
	-
	-
	-

	LOADING 
	fJ .iJ0 iJ.MI 
	2~U.5/J 241. [10 
	2~.u. ~0 241.CrJ 
	I 67. 5.0 I !,O. I 7 

	4050U40l 30102691) 30501205 41J2JJ0399 40GOOl5I 4030 llJ2lJ 
	4050U40l 30102691) 30501205 41J2JJ0399 40GOOl5I 4030 llJ2lJ 
	PRINTINGLITIIOGRAPIIICUN!il'ECIFIED Cll£MICAL MFGSVNTIIETIC RlllllJER !IINERAL. PRODUCTSFIOERGLASSCURING/ROTARY SPUN ORGANIC SOLVENTG[NERAL PHRO tlMKErlNG-GASULillE-TAriK TRUCKSUNLOADING PETRO STORAGEDIST #2FIXED ROOF25.0K UllL-llREATHING 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	22.9/J 25. ~-II iJ,fl0 0.1111 .IJ.Mll .I). iJIJ 
	322. !Jfl 36/J. 211 3!, 7. 911 ['J0.[,IJ 21 (i .iJIJ 2119. I I! 
	31.3. '"' 2~4 .{1'1 2!,2. 41J I 1111. [,f/ 2 I I!. 40 t'.WJ. Jlj 
	154,84 I !,3. 75 l!,2. 76 I 4 'J. 78 I J~,. 76 I :I!,, 46 

	AA/14 7571 41JJl)lJJ99 304IJ0704 4.0GIHII 31 
	AA/14 7571 41JJl)lJJ99 304IJ0704 4.0GIHII 31 
	JET EXIIAUST-MJLlrARV AIRCRAFT PETRO STORAGEUNSP[CJFIEDVAR VAPOR SPACEYORKING LOSS PRli·IARV IIET/\LS-Sf[El FOUNUP.VIIEAT TREAT l"URtlACE PErRU IIARkE T HIGG1\SOLI NETANK TRUCKSSUUHERGED LOAD I NG 
	-
	-
	-
	-
	-
	-
	-

	UD.U0 0.ii<J 0.iJ'f 0,iJlJ 
	157. 911 :Jli9.7.0 332. 9fJ I 77. 211 
	I !,3. UrJ 3/JlJ. 'J0 111. !J.IJ J 72.61J 
	l2U.94 114, 4 5 111. 90 111.41 

	31J10l8.02 
	31J10l8.02 
	CIIEIIICAL 
	MFG-
	POLVl'llOPVLrnE 
	lJ,.\10 
	11/J. 4JJ 
	I LU. 4/l' 
	11 fJ. 40 

	40100201 
	40100201 
	ORGANIC 
	SOLVENT
	-

	DEGREASING
	-

	STODDARD 
	SOLVENT 
	iJ,{l{I 
	299 .iJJJ 
	299. IJIJ 
	110,33 

	40200504 
	40200504 
	ORGAN IC 
	SOL VfNT
	-

	CO.\f IIIG
	-

	I OL UENE 
	.IJ.iJIJ 
	113. ()JJ 
	I 13. "/0 
	1'19. 76 

	304<J'l999 
	304<J'l999 
	SECONDARY 
	METALS
	-

	MISCELLANEOUS
	-

	NOT 
	CLASSIFIED 
	14 I. 00 
	255,GH 
	I t:11. 311 
	l>.'9. 11 

	40300302 
	40300302 
	PETRO 
	STORAGE
	-

	GASOLINE
	-

	VAR 
	VAPOR 
	SPACE
	-

	YORKING 
	LOSS 
	iJ. 011 
	I 72. 60 
	I GD, I!/ 
	l.'.'U, 40 

	I-' I.D 
	I-' I.D 
	40301lJ97 40301111 40GJJ020I 405JJU301 
	PETRO STORAGEUNSPECIFEIOFIX[D ROOF67K OUL-llREATIIING PETRO STORA•;EJET NAPIITIIA JP4FLOAflNG67K llllL STANDING PETRO M.'\RKETINGGASUL !ti[-M.'\IUNE V[SSELSLOAUING PltlNTll'IGINK TIIINNING SOLVENTETIIVL ALCOllOL 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	LOSS 
	lJ,i,0 fl,00 H. 11a .I) ,iJ0 
	35'~. 4H 2114 ,f/0 166. IIJ 2U I • ?•I 
	2[:5. '" 2U4 ,lUJ 11, I. l:.•J t'!Jl,'/f/ 
	I ••U. 46 1!14. 79 l."4. 44 l!!J.76 

	TR
	41)301.IJI 5 2.02/JOOOZ 102(JIJ7.112 IOZOUGOI 102/JlJGOJ 39D.00402 3031)00 19 3'lllJJ02lll 39000711 I 39('00299 IIJJl)IJGCJ2 41J21Jl1101 
	PETRO STORAt;EJET NAPIIIII,'\ JP4FIXEIJ ROOF~,ORKING LOSS INTERNAL CWillUSTION-INUUSlRIAL-NATUHAL GASRECIPROCATING EX COllll llOILER-INDUSTRIAL-l'l!UCESS GAS RHINEHV lll-lllll MHBTU/HR EX COfill llOILER-[NDUSlltl.t\L-r!.'\rUHAL GAS )IJJ.IJ fll·IOTU/IIR EX COIIIJ 130ILER-ltlDUS.IRIAL··tl.'lflJl:AL G/\S <Ill MIIIITIJ/IIR HIDUSTRIAL PROCESSRlSIUU.\L OIL-CEtlENT KILN/L>RVER PHlll/\ltV liHALS-IRON ~. SITLL-SINTEltlllG INDUSTRIAL PROCESSINPRULESS FUELCUALCEM[NT KILN INDUSIRIAL PROCESSPRUCESS GASCO/IJLAST FURNACE 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0 • .00 1531 .110 l123.1HJ 3424 ,fllJ lfth7.lllJ IHi'.1!,lJ// I IJ!, Ii • lHJ 13!,(l. f.10 IHII\J ,llff 24.HH.lHJ l.ll I .ll. FU 14t:4.UU 
	275.!IJJ [WfJ.9U 9 ,; • 40 210.'J(J 70. Ill 1'J. 2.11 05. 4H 31i.53 96. r.~ 2(, .f/9 3J. !,lJ 2U.6U 
	2/5. 'JI/ OU.9<J (,?. • .113 !JU. L!J 2U. 41 17. '.12 15. 7.0 25. 76 14.49 Io. 411 12. 19 Ill. 43 
	1!11.00 1,7. 11 (,2 .113 !,U. 3.0 I Ii. 0.0 Ifi. 67 15. 70 15.59 I 4. 49 11. I 4 7.21 ft. 17 

	TR
	3<JIJliU6U2 
	IIIDUSllU'IL 
	PROCESS
	-

	NArl'RAL 
	1;,'\S
	-

	Cllll.lH 
	KILN 
	J(l;:11.!HJ 
	I!,. 91 
	5.79 
	3.42 

	TR
	3CJLIJ 14 ll I 0!)1)1~(1~ 3(Jl,1JOIJIJ.._ 41J3/JO IOI 4.IJJJJIOI 9 41)(,IJIJ l 9~ 2fJ4 <JU I JJI 
	l'll1W il'llJIJSlRV-PElRUI HIii 1:m.E-CAL•:INlR tillll 1',n.t p:·,,1111<::f';,:1 /I''; fll •i · t:ll.tJ.l..11.!iLl!__tl[JJJtlG FURNAC LliU IIWO~IRVFO•;lflV[-~Vrs•;[ rcrnu sro1tAt;[G/\SULIII[flXI.U l!OUF 11\NKBREATHING LOSS l'EIFll STO~A•,E01ST 1.~Fl)(I.U R•IUFlilK OUL-UREATHING PlTl:U tl.'\lll,E rl NGUNSPI.C IF I [IIUIII U/\D ING 11111.1:tl.\L CUliOUSIIIJli-Ll!GINI IESl"!Nt;flJRIJO JET 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	VI 
	I U/4 ,llU fJ,ll(J ".klfJ U.IIU 23? .Ulf 
	.H. lJII r 1fl!.. JrJ I 4 5. I (I 29~. 111 1!4.211 
	/1) ,{Ill .IL I• J .JG. IJrJ HU. 4U l4!i.llJ 24 1/. 21} 911. c'l 
	IJ,HIJ !l,Q 9~.75 (14. iJJ 'J!.33 ,.,., . 2'l 

	TR
	4tlJr.llJL05 4 IH,•JIJ4 U I 41}3•JI 115 41!?D\J!ifJ3 JH[1 1Jl /fl I 4fl~1Ii f) !1IJ J 3•)~JJJ/(JIJ'J 4•J3Vll2IG 
	Plll'U Sflll'/1.1;[-JEf FUll.I Ltlf\1'11!•; R•11.11 -Sl/\llDING LOSS 1'111'0 11.\1!.t.ErlNG-r.ASUl.ltlE'.il.'\rlUtl 11\Nt:SV/\l'lllt NO CONTROL PLITU S]Ui:/\0:[u1sr t.'.flll/\l'ltll.i(j/K OUL STANUIHG LUSS U'.'.<i:\tllC ',"LV[tlTCIJ/\flllG!'ILK 1'1.11".tl IIIIJUSIRV-r.r.Fllllth;11111D cnv.rnG l'1'111111'•;ll!K Tllllllllll•; ',111\'lllf-ElltVL Af.[TAfE I .'.Ill! ll/\l[l1 1;r.rA1 •;C/111 11.\1 111•;r1u1 '·' A:iSll 11:1) l'L 11-0 SlUI"/\',[lULUUI[-FLU:\lltH.i f;UUI.-SIAllUIIIG LOSS 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	,, • ,11\1 i/,!Hf ii. rflJ ll.l>H 11.Jf{l Jf.Jl(J if. O'J lJ. lJU 
	24J.4•) l:l/,71! le/ .'!fl ) If/ , 'JI) i"lil, /rf 21 ;•. 7•! J J: •I, ~l'J /U.7U 
	2 4 J. 4 •/ I r'l. ;:•J I I I." 'J IJ! I • ~' I I 'IG. !.•J ? I ? . i ! 111. ( I I Ll. I,) 
	l:'1 .0 I 1::1.H liZ.07 1: I. !,8 /U. 'JG 7!J. 4 0 ll.ll /G,ilfJ 
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	TABLE 3-1 (continued) 
	303DU3'J2 403Ull'IB 401UUJ!IJ 40 3 lllll SJJ 
	JJ}~ JY<J~9 
	1

	3D4UUI 99 40301IOU 
	301lll9.0J 

	40301197 
	3.0llJJ399 
	403111199 
	401>llll2.05 
	401>llll2.05 

	40JUlll21 403Ull303 
	402Ull913 30G1Jll501 4060JJl27 
	40GOIJl05 
	1.02011502 3030ll91 I 404001 J(j 202002111 
	401Ull2U7 
	40uiHJ2U2 3010 I Olli 402JH/9 l .0 406U.U I 97 39991/'l'J!I 301.01UD5 40!J.UUJ05 30 Ill! 5.01 AAA57315 4ll20ll924 
	4U40llll4 
	3040ll799 4llbJJll29U 3ll2lJIJU0J 33ll00199 30GOI 101 403011105 305011205 3020JJUOl 3060U30I 40].00206 402!10201 
	40uOOl42 
	390UllU99 41JJOOJ05 402UIJ9ll9 
	40hUOl20 40JUI012 
	40JUI 105 40 l 9'1'199 30]CJJJ'l99 3Jlh01l'l'l9 40:iuu212 3Ul>UUl02 39JJOU505 
	PRIMARY METALS-IRON & ST[[L-OVEN CHARGING 
	PLTRU STUI\AU-UNSl'lClfl[l)-fLUArlNG-67K UllL STANDING LOSS 
	01:1;;1UIC CLL\r11111;-N,\PIIHIA PLl"l:U STORACE-JU FULL-I' 1::1.11 l:OUF TANK-WORKING LOSS 
	SULVENr-CUI.JI 

	tllNlRAL PRUUUCTS-MISLHLANLUIIS S[CLINIJARV MlfALS-ALLJl·IINUII-,wr CLASSIFIED 
	CIIEIIJCAL MFG-PIITHALIC ANIIVDRIIJE-UNCONflWLLED PETRO srORAGE-GASOLINE RVPIJ/IU/7-FLOATING-250K Dill WITHDRAWA PETRO STOl\/lt.;E-UNSl'EC IF I Ell-FLU/I Tl NG-WI TtlURA\.IAL LOSS 
	CIIUIICAL MFG-PESrlCILJES-UNCLA~SlflED 
	PErRO STORAGE-UNSPECIFIED-fLUATING-250K DBL STANDING LOSS 
	PETltO 11.\RkETING-DIST OIL-M.'\ltltlE VESSfl.S-LOADING 
	PORO STORAt.;E-DIST t'2-FIXfU I 'IUF-1/0RKING LUSS 
	PETltO STORAGE-JET FUEL-VAR V,ll'UR SPACE-1/URKING LOSS 
	01:GANIC SOLVENT-TIIINNING su1.vrnr-l~UPIWPVL ACETATE 
	PErno INDUSlRV-FUGITIVE-PllOCE~S DltAINS-\.IITII CONTROLS 
	PETRO MI\RkETING-CRUDE-TANK TRUCKS-SUUMEHGEU LOADING 
	PETRO MARl<ETING-DIST OIL-TAHK TRUCKS-LOADING 
	U( corlD BOIi ER-INDUS\RIAL-IJISTILLAlE Oil ur-(.00BTU/HR PRIMARY METALS-IRON & SHEL-RllLLING/FINISII-SOAKltlG PITS BULK TERMINALS-GASOLINE RVPl3/lll/7-FLOAlltlG-67K llDL INTERNAL CUIIBUSTIUN-INIJUSTRIAL-tl!>.TURAI. GAS-IURDINE 
	WITHDRA\.IA 

	UI\GANIC SOLVENT-DlGREASING-TIUCIILOIIOTRIFLUUIWETHANE PETRO MARKETING-CRULJE-11.\RIHE VESSELS-LUALJING 
	CIIEtllCAL MFG-POLYVINYL CHLOI\IDE 
	ORGANIC SOLVENT-TIIIHNING SLILVENT-ETUVL ALCOHOL PETRU MARKETING-UNSPECIFIED-TANK TRUCK LOSS INDUSTRIAL PROCESS-NUT CLASSIFIED CIIEIIICAL MFG-PIIENLlL IC R[SINS PRINTING-INK TIIINNING 5ULVEHT-ISOPROPYL ALCOHOL CIIEMICAL MFG-VI\RNISII-~UllVINti Oil GI\SOL INE EXHAUST-ClH·iMERCIAL AlltCRAFT 01:GANIC SOLVENT-TIIINNING SOLVEIH-XYLENE BULK TERMINALS-G.'\SOLINE RVI' IJJ-FLOATING-2!iOK BBL STANDING LOSS PRIMARY METALS-ST[EL FUUUURV-NOT CLASSIFIED PETRO tl,\RKETING-Ul'ISP[CIF IEU-M.'\RINE VESSELS FOOD & AG-FEED MAN
	ORGANIC SOLVENT-NUf SPECIFllU PRHIARV IIEfALS-lllOll & SIT[L-NUT CLASSIFlfU P[TRO INIJUSlRV-REFINING-FLAR[S-NOT CIA~SIFIED PETRU STORAGE-HEXAN[-FLOArlUG ROOI'-srAHUING LOSS PEfRO INIJUSrRV-REFINING-GAS FIREU PROCE55 HEAfERS INLJUSTRIAL PROCESS-DISTILLATE OJL-METAL MELflNG 
	2. 40 
	0 .FJ.f 
	f:1 .1111 
	H. JJl1 
	23U. l>ll 0 .l/ll I 4 . 411 11, l/11 H.1111 
	.0.l/11 
	H.1111 
	.11 •.Elll .0.iJ.0 H .iJ0 .0. HH 
	9. Gil H. iJ.0 0. ll.0 995. C,0 lJ .110 8. H.0 
	516.U.IJ 
	516.U.IJ 

	H • .1111 
	iJ.HH 
	8.H.0 H .11.0 0.HH 8.11.0 8.H0 8.HH 
	2. 4.0 I .GH .0. iJll 
	8.H.0 
	7U. 1.0 
	8.tlH 
	8.HII 
	14!1. ldJ 
	0 .1111 
	H.HH 
	434. Ull 
	H,UII 
	H. JHJ .0. iJlJ 
	H.Ufl 
	11. IJfl 
	2. 40 .IJ,HU 
	11. HlJ l:I.HH 
	H. till 
	H.11fl 
	ll.!JU 60/ .il1 2U. 111:1 .If ,LIO 
	27U.411 
	402.411 
	?14. GO 
	Ul .]11 I/ 4. Ull Jl:l.111 I H. 41J i:J4 .Ull 13 J. Ill uu. 61 I 7J. !JIJ 111J .UJ I 6G. l!JJ 711.711 7U. 711 132.511 122.511 
	1115. lkJ I 25. GU 5L.57 
	411. uo 
	00,U9 52.61 175.Ull 3 I. JI U!IJ.10 3.11. 31 77. 24 9 I. 99 
	I 3'J. 4U 6l.62 71 .50 33. 211 31 . 2 7 20. !J 4 JU. 71 56.75 
	7£,.UI 
	5 4. 79 b 3. 9J 
	[ij •.us 
	!, 4. l!Y ~!; 
	uu. 

	4 4. J(j 
	3J.51 
	4U. {,U 
	35,i16 5/.% 121.c.u 2/ .ii~ 
	46.4<) 
	4!.i. !JU fil.L9 2 4 . !J 2 
	24. {,/ 3~.C,6 
	5U. 2/ 4H, 11 
	2t .61 16,UU 
	72. 12 IL!/. IJ/ 
	114. (:·/ 
	1/J.('/ !.lfi.!JI. 
	~~ • .UJ !JJ. {;6 LG. '.11 141. 5f/ t;(,./U (:j~. l<J 70.71 7U,71 
	1n.!i•1 
	122. !'..'/ !J5.UG 
	l!J2.2JJ 56. 57 36.UI 5/ .U5 51.25 3l.74 31. 3 7 0 I. 48 30. 31 71. 24 74. U7 4 7. 45 44.17 71. 50 3]. 2JJ 25.!II 20.94 37. 76 4.0.UJ (,I. 92 30. 65 3U.UJ !,] ,1/4 !,4. !J 9 3].79 3 I. 29 17. Y9 4U. 61l 34.09 
	41. I G I'/. 711 21 .1/G 4 G. 4 9 4~. Yi: 
	42,1;9 
	24.ZU I 7 . I 4 t:'.~. 1 ~ 1/. U 4!J. I I 
	14. L~ I 5. 16 
	72. 12 
	LU.52 
	f,4. 50 !d,U7 
	!,U, C:.6 
	ti 7, 54 !, (, . IJU !i~. ·1s !,J. 02 !,2. 2 4 SI. :J9 !>I ,lJlJ !,I .EJ.0 4,1. U9 ~ !, . 20 ~ U. 4 7 JU .116 J6,65 J\j. 43 34. 53 J J, 117 J2. 74 3 I. 37 3U,99 3U. :JI 2U.50 2U,4B 2U • .06 26.73 26. 41 26. 11 t'.5. 91 2!,. 77 24. 37 24.22 i':l.55 2J. :J9 2].02 W.56 19.96 I!J. 54 IU.93 I U .UlJ 17.96 17. 96 17.94 17. 70 I 7. 53 17. 15 16. 97 
	16. JI I!,. Ii 7 15,55 I!,. 22 15,112 I 4. UEI I 4, G9 14. 59 
	N I-' 
	I83lHJ584 30Gllll41JI 30501299 JO~OIJG99 304UIJIJJJ 403011151 4/J;'l)IJ3 l(J 404ll0 I I 7 IOIJ:11!.>02 
	103110501 3050111114 · 30191JIJ<J<J 30101599 
	4021JJJ4 05 39001J!>lJ9 20299997 402110105 4021)1190~ 30GIJOG0'2 30501499 30100999 10300601 4060lll29 390•JIJ 799 30li1JI 21/2 40Gl11l2.0:I 5030111IJ1 39IJ99'.190 I o;:riCJ402 4031.l.lJIOG 20?0IJ91l2 30799999 30201301 40GOJJZ99 406011152 3fJ50141l 2021Jll90 I 40u0U499 40301299 41J2JIIJ702 40GlJlll 35 I0201JSOJ 30IOIJ90l 
	3060115.04 

	10701201 
	4nlll1141JZ 4020ll9l9 40l011914 390.UU49'J IOJf1Urnt IOclJI JQl 4M,•JUI JJ 2•);'()(1(01 
	3'JUtJIJtJU5 
	41/JIJIJ) (2 
	41J/lj0U~1 
	111;:,i.1411 I 
	t010%1Jl 
	TABLE 3-1 (continued} 
	TABLE 3-1 (continued} 
	TABLE 3-1 (continued} 

	EX COMD OOILER-COMM/INSTIT~4 01ST OLI PlTRO INDUSTRVREFINIIIGl\Ltl•.J[)ll\lN SYSTEMVAPOR RECOVEllY MINlRAL PROllUCTSflB[Rt;LA:;s llt,tlUFACfUltlNG-NOT CLA~SIFllD MINlllAL PRilllUClS-CUIUlf 11,\NIJl'ACDRY PllllCESS-ll•JT CLASSIFIED 
	EX COMD OOILER-COMM/INSTIT~4 01ST OLI PlTRO INDUSTRVREFINIIIGl\Ltl•.J[)ll\lN SYSTEMVAPOR RECOVEllY MINlRAL PROllUCTSflB[Rt;LA:;s llt,tlUFACfUltlNG-NOT CLA~SIFllD MINlllAL PRilllUClS-CUIUlf 11,\NIJl'ACDRY PllllCESS-ll•JT CLASSIFIED 
	-
	-
	-
	-
	-
	-

	382.4.0' H ,IHI H.lJfJ B.ilff 
	I fi. 8.0 31,92 70, /.0zr,.v!l 
	15. 16 23,92 7.lf. 2 ~ I U. 41J 
	IH59 14.48 I?.. ?.5 11. 14 

	su:tJNllARY tiETALS-ALLIIIINUMSMEI.TING FUllNAC[REVERII rErno SIORAGE·· KERO:;ENI'FIXI u l!OIJF lANK\lllltKING LUSS OltG/\NIC SOLVENTCOATINGV/\t;Hl~II/SIIELLAC GUIEI\AL OULK lERMINAL~-GASOLl~E RVl'IJ/10/7FLOATIIIG25BK BBL WITHDRAW [X COIIU BUILEll-ELEC GENlltSr Oil.10'-I.OlJ MMUfU/lllt [X COtlll OOILER-COMll/ltf!;('J r-1,'I & H7. Ill Sr Oil. )100 MIIDTU/HR PETROL[UM INDllSTRYASl'll/1.L r IWllF INGDIPPING/SPRAYING Cll[MIC/\L MFGlll\ST\l GAS Fl ARE CltHIICAL liFG-VARNISIIUNCL11·;SJFIED OCGANIC SOLVEtrT-COATIN
	su:tJNllARY tiETALS-ALLIIIINUMSMEI.TING FUllNAC[REVERII rErno SIORAGE·· KERO:;ENI'FIXI u l!OIJF lANK\lllltKING LUSS OltG/\NIC SOLVENTCOATINGV/\t;Hl~II/SIIELLAC GUIEI\AL OULK lERMINAL~-GASOLl~E RVl'IJ/10/7FLOATIIIG25BK BBL WITHDRAW [X COIIU BUILEll-ELEC GENlltSr Oil.10'-I.OlJ MMUfU/lllt [X COtlll OOILER-COMll/ltf!;('J r-1,'I & H7. Ill Sr Oil. )100 MIIDTU/HR PETROL[UM INDllSTRYASl'll/1.L r IWllF INGDIPPING/SPRAYING Cll[MIC/\L MFGlll\ST\l GAS Fl ARE CltHIICAL liFG-VARNISIIUNCL11·;SJFIED OCGANIC SOLVEtrT-COATIN
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	511. 3H 0,1,flJ 0,lfO 0.00 33 I. li0 366. 4.0' H,iJIJ 0 ,/,ffd O.IJ'I JJ.iJJ,J 6fllJ. 6.0 
	2fi.V9 7.'.I, 75 I], 49 I G. 61 12 ,lllJ 11,211 2]. 114 11.llfl 11, 76 I 7 ,.07 10, 4lJ 
	fl;. 4IJ t'.9. 75 13. 4 'J 16, IO IU.UJ Pf. I I 21, UJ 9,2/ 11. 76 12.//J7 !I, 311 
	11. 14 IV, !JB Ill. 61 lll.44 (fl. 42 y. 72 9. !iB 9.27 9.25 9. I 2 9 • .113 

	IIHERNAL COllllUSTION-GA!,EOUS 11.'\lERII\L COMUUSTION ORGANIC SOLVENTCOATINGS-PAINf-TOLUENE 
	IIHERNAL COllllUSTION-GA!,EOUS 11.'\lERII\L COMUUSTION ORGANIC SOLVENTCOATINGS-PAINf-TOLUENE 
	-

	DJ.OJ JJ .fflJ 
	lBJ.lJO 8. 7!i 
	11.33 8.75 
	o.ss 0, 44 

	or:GANIC SOLVENTllllNNING PErnO INIJUSlRV-REFIIIING
	or:GANIC SOLVENTllllNNING PErnO INIJUSlRV-REFIIIING
	-
	-

	<;ULVENTllllTYL ALCOIIOL \IACULIII DISflLLATIUN-COLUMN 
	-

	CONDENSER 
	JJ •.fJIJ B. HO 
	11 .115 21. 74 
	11 . .115 2.11, 4 I 
	8.35 0.22 

	MINERAL PRODUCTS1;LASS t1FGIIOT CIIEMICAL MFGCLEANING CltENICALS 
	MINERAL PRODUCTS1;LASS t1FGIIOT CIIEMICAL MFGCLEANING CltENICALS 
	-
	-
	-

	CLASSIFIED NOT CLASSIFIED 
	4.UlJ 8.IHJ 
	lD.26 IU.26 
	12, UB 12. Ufl 
	7.79 7,79 

	EX COtlll llOILER-COlllt/lWiTJT tfATUltAL GI\S >I.IJ.o MttllTU/IIR P[TRO M.'IRKETINGKEIWSUIE11.'IRIIIE VESSELSUNLOADING rnousTRJAL PROCESSPIWCES'> ,;,'\s-NIH CLASSIFIED PETRO INDUSlR.YR[F!NltlG-lll'iCELLANEOUS PETRO l1ARKETltlGJET FllEL-I.U/\lllNG SllLIO VI\STE DISPOSALMULTIPLE CHAMBER INCINERATION 
	EX COtlll llOILER-COlllt/lWiTJT tfATUltAL GI\S >I.IJ.o MttllTU/IIR P[TRO M.'IRKETINGKEIWSUIE11.'IRIIIE VESSELSUNLOADING rnousTRJAL PROCESSPIWCES'> ,;,'\s-NIH CLASSIFIED PETRO INDUSlR.YR[F!NltlG-lll'iCELLANEOUS PETRO l1ARKETltlGJET FllEL-I.U/\lllNG SllLIO VI\STE DISPOSALMULTIPLE CHAMBER INCINERATION 
	-
	-
	-
	-
	-
	-
	-

	076.00 JJ. IJIJ 636 . .0.0 B,i10 B ,IHJ 227.lH 
	35. IO I 'J. GI 51, 54 IO. 73 I U. 93 72.fJS 
	12.79 19. (,1 7. I 5 17, LJ 10.YJ G, !JU 
	7.57 7,24 7.15 7, JJ9 6. !JB G,58 

	INDUSTRIAL 
	INDUSTRIAL 
	PROCESS
	-

	OIL 
	BURNER 
	102.4lJ 
	7 .211 
	C,. ri.11 
	6,25 

	EX COtlD IJOILER-INIJUS11UALRESIDUAL PETRO STORAGEkEROSENC-FJXEIJ ~OOF 
	EX COtlD IJOILER-INIJUS11UALRESIDUAL PETRO STORAGEkEROSENC-FJXEIJ ~OOF 
	-
	-

	OILI.IJ-llHJ MMDTU/HR TANKBREATHING LOSS 
	-
	-

	137.60 JJ.00 
	7. i'JJ 16. 23 
	6. !i/J 16.n 
	6.25 5.Y9 

	I NH RNAL COMllUST I ON-INllUS rn IAL -KE RO/flAP IITIIA/ JET \lllOIJ PRODUClS-MISCELLANEOUSNUT CLASSIFIED 
	I NH RNAL COMllUST I ON-INllUS rn IAL -KE RO/flAP IITIIA/ JET \lllOIJ PRODUClS-MISCELLANEOUSNUT CLASSIFIED 
	-

	REC IP RO 
	01.60 0 • .1111 
	u.u 13. HJ 
	5,Y/ 9. £,6 
	5. !JB 5.05 

	HlOIJ 
	HlOIJ 
	& 
	AG
	-

	MEAT 
	SMOKING 
	11. 70 
	13.40 
	9, !, 1 
	5.75 

	P[TRO PElRO 
	P[TRO PElRO 
	MARKETINGMARKETING-
	-

	UNSl'Et:IF !Ell-MARINE CRUDETANK TRUCKS
	-
	-

	VESSELS UNLOAIJING 
	O.iJO lJ.f.10 
	10.44 10.44 
	15,Hl 15,Hl 
	5, 71 5. 71 

	MINERAL PROllUCTS-GLASS MFGllATCIIING/MIXING I ii TE Rli/lL COi lDU ST I ON-I NllUS l'R JAL -KERO/IIAPIITIIA/ JET TURD I NE P[TRO t·l,'\RKETINGGASOLINE-SrATIUN TANKSNOT CLASSIFIED P[TRO INDUSlRV-FUGtrlVE-PR•JCESS DltAINS-I/ASTE WAHR SEPTR PCTRO•SlORAGE-UNSPECIFIEDVAR VAPOR SPACEFILLING LOSS 
	MINERAL PROllUCTS-GLASS MFGllATCIIING/MIXING I ii TE Rli/lL COi lDU ST I ON-I NllUS l'R JAL -KERO/IIAPIITIIA/ JET TURD I NE P[TRO t·l,'\RKETINGGASOLINE-SrATIUN TANKSNOT CLASSIFIED P[TRO INDUSlRV-FUGtrlVE-PR•JCESS DltAINS-I/ASTE WAHR SEPTR PCTRO•SlORAGE-UNSPECIFIEDVAR VAPOR SPACEFILLING LOSS 
	-
	-
	-
	-
	-

	36!1.GH 01. 6lJ O.fHJ ii.f.J{J lJ •jl{I 
	13. lJ5 7. 31 U. 31 13.3G I 5. U I 
	9.20 5. 3 I a,.1.«J I 2. 19 12. 07 
	5.57 5. 31 5.22 5, 15 4,89 

	ORGANIC 
	ORGANIC 
	SOLVENT-
	COArJNG-
	MLK 
	.11.111:l 
	6.39 
	6. JI) 
	4,03 

	PETRO 
	PETRO 
	MARl<.ETING
	-

	DIST 
	OIL
	-

	fANK 
	TRUCKS-
	SUUMERGEll 
	LOADING 
	lJ ,IJIJ 
	7.30 
	7. :JU 
	4,/8 

	EX CllllD llOILER-INllUSlRIAL--fl & ltZ DISTILLATE OIL <L0 MMUTU/HR CltEMICAL tlFG-CLEAlilNG CIIEtllCALS SUAP/DET SPRAY ORY [X cortll IJUILER-INDUSIRIAL-SIJl.lll \./ASTE OltG!\tllC SOLVErrT-COl\l'INGAt;[fOtlE ORGANIC SOLVENTTIIINNIIIG SOLVENTMETHYL ISOllUTYL KETONE 
	EX CllllD llOILER-INllUSlRIAL--fl & ltZ DISTILLATE OIL <L0 MMUTU/HR CltEMICAL tlFG-CLEAlilNG CIIEtllCALS SUAP/DET SPRAY ORY [X cortll IJUILER-INDUSIRIAL-SIJl.lll \./ASTE OltG!\tllC SOLVErrT-COl\l'INGAt;[fOtlE ORGANIC SOLVENTTIIINNIIIG SOLVENTMETHYL ISOllUTYL KETONE 
	-
	-
	-

	14.fl,II\I 0,iJ{J (j.lJ, [I<! B,f!IJ IJ ,l"f 
	!:i.fdJ 11 •.11 11 4.79 5. £Y 6. 1)/J 
	4.% 7.02 4. 71 !i. 7.') 6. <If) 
	4,78 4,73 4. 71 4.68 4.33 

	Ul!G.'\NIC SOLVENTTIIINNIIIG ~llLV[NT-KEllOSENE IIWU'ilRll\l PROCESSltFSIUIIAI. OIL-NOf CLASSIFIED EX Cllf:13 rlOILER-CUlllt/lN';IJ f-•·1; OIL EX COlill llOILER-INlllJSll\lAL-\/';1E OIL PlHU 11.'\Rl<ETl;H;Jt:r fl/1,LIAIIK Tl-'.UCKS-SllllllERGED LOADING I IIHl!i/,'\L cur ill US r I IJll-I tllHJS Ill l.'\LOIL fURll Ir![ IIIIILISlRl.'\L PROCFSS11/\l'Ul!.1.I. C.'\!;Ml.lAL MLL fl NG Pl'IRll s1u;,A1,LIIL:(Atll:ff:(I ll ,wor IAIII'.Ultt:ArlllNG LOSS Ul!G.0.r1 1c sur.v,:NTCo1.'\l'HI•;OV[ll-UM'il'ICIFIIII [:( U 11ol
	Ul!G.'\NIC SOLVENTTIIINNIIIG ~llLV[NT-KEllOSENE IIWU'ilRll\l PROCESSltFSIUIIAI. OIL-NOf CLASSIFIED EX Cllf:13 rlOILER-CUlllt/lN';IJ f-•·1; OIL EX COlill llOILER-INlllJSll\lAL-\/';1E OIL PlHU 11.'\Rl<ETl;H;Jt:r fl/1,LIAIIK Tl-'.UCKS-SllllllERGED LOADING I IIHl!i/,'\L cur ill US r I IJll-I tllHJS Ill l.'\LOIL fURll Ir![ IIIIILISlRl.'\L PROCFSS11/\l'Ul!.1.I. C.'\!;Ml.lAL MLL fl NG Pl'IRll s1u;,A1,LIIL:(Atll:ff:(I ll ,wor IAIII'.Ultt:ArlllNG LOSS Ul!G.0.r1 1c sur.v,:NTCo1.'\l'HI•;OV[ll-UM'il'ICIFIIII [:( U 11ol
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	IJ. l10 420 .u,, IH.l•II 14,411 0 .110 1112. 40 513 .r,11 ll.WJ 7·. 4,r 13·1. 4 'f !J:U.4fl 
	11. 7 2 4. [lff 4, 1:11 4, 1111 IH .Ill ~, 4U IU.4:J IH.7!1 {J .!di ~ , 4 ff }(j,:.JJ 
	I I. 72 4.33 4. :1.J 4.:JJ IJJ. IIZ 3, YII 6. /1/ I.II. I'! Ci. !iH 3. 'I I !.i • ~J 4 
	4. 32 4, I 7 4, I 7 4, 17 3.!19 3, !10 3. !J6 3.% ] .116 J. 112 3,!,1 


	N N 
	/-...,, 
	TABLE 3-1 
	TABLE 3-1 
	TABLE 3-1 
	(continued) 

	31)20329'1 4fJ201J907 
	31)20329'1 4fJ201J907 
	FOOD & AGDAr.ERIES ORGANIC SOLVENTTIIINMING 
	-
	-

	SOLVENT
	-

	CELLOSOLVE 
	ACETATE 
	ff. fllJ iJ .k•H 
	9.45 J,49 
	y. ~5 J. 4 ') 
	'3. 49 3 .n9 

	3041J!ill0I I IJJCJUGOJ 3JJ4 .JU099 
	3041J!ill0I I IJJCJUGOJ 3JJ4 .JU099 
	S[CONDARY HCrALSMl5LELLANEOUSCASTING/FAURICATING EX (Oti[J DOILCR-COMM/INSTIT-NATUl1AL GAS <10 MMUfU/IIR SfCONUARY HETALS71NCNUT CLASSIFIED 
	-
	-
	-
	-

	n.110 427.J.lfl U2. 2.IJ 
	6. 96 12. ~6 G,.09 
	4, 9 I 4. !, 7 4. 29 
	2.97 2. 7fJ 2.60 

	41J2JJU901.i 3U!i0l406 40201002 
	41J2JJU901.i 3U!i0l406 40201002 
	OllG/\NiC MINER/IL 01lG1\NIC 
	SOLVENTTIIINNIH6 SOLVUHLELLOSOLVE PROUUCTSGLASS MFG-CONTAJNlR FUllMJNG/FINISHING SOLVENTCOATINGOVEN IIEAHRDISTILLATE Oil 
	-
	-
	-
	-
	-
	-

	D.fll!I 417. li0 Gli,!ilJ 
	3, ~ I 5,22 2. 40 
	3. 4 I 3. 68 2. 16 
	l.~6 2.n 2.118 

	JO!iOJLO!:i IIJJOl 3IJ1 IOJCJU502 A0301 I 12 
	JO!iOJLO!:i IIJJOl 3IJ1 IOJCJU502 A0301 I 12 
	Ell COii[! UOILER-COml/lNSrIT-SPi\C( ll[ATING-DISTILLATE OIL Ell COlill llOILER-CotlM/INSTI f-Ll 1lUID \./ASTE EX Cllllll llOILER-COMt-1/INSrl T-OIST OILIJJ-IJJ.IJ ~IMDTU/IIR PETRU STORAGEJET NAPIHII.'\ Jl'4FLOATING2!ilJK DBL STANDING: 
	-
	-
	-
	-

	LOSS 
	72, lllJ I Ii ,UU 90. 4IJ 0.lll!I 
	2. 40 2. 4.IJ 2. 4ff 5. 4 I 
	2. 16 2. 16 2. 16 6.41 
	2.08 2.IJB 2.08 2. 111!/ 

	2021JU4.01 2CJIOUI02 
	2021JU4.01 2CJIOUI02 
	JtlTERNAL 0 COlillUSTION-INUUSIIUAL-DE IS[l OILRECIPROCATION INTERNA L CutlllUSTlllN-ELEC GENDIST OIL-RECJPllOCATIIIG 
	-
	-

	31.UI I Ii. II.If 
	2,74 2, 74 
	I, IJ9 I, !J9 
	I. 99 1.99 

	4aJIJlJ2l!i 
	4aJIJlJ2l!i 
	PETRO 
	SfORAGE-
	PENTANE
	-

	FLOATING 
	ROOF
	-

	STANDING 
	LOSS 
	fl. lH:J 
	5.32 
	5. 32 
	I. 96 

	40!iOU201 
	40!iOU201 
	~RINTING
	-

	LETTER 
	PRESS 
	62. RI!/ 
	3. 11 
	3. 11 
	L56 

	30102099 
	30102099 
	CIIHIICAL 
	IIFta-
	PRINTING 
	INK
	-

	UNCLASSIFIED 
	D.lJ0 
	2.YJ 
	2. 93 
	L54 

	30501599 
	30501599 
	MINERAL 
	PROUUCTS
	-

	GYPSUM 
	HFG
	-

	NUT 
	CLASSIFIED 
	D,IJD 
	3,40 
	2.45 
	1.48 

	3050110I 
	3050110I 
	HINERAL 
	1'1,0DUCTS
	-

	CONCRETE 
	UATCIIING 
	GENLHAL 
	9. r,0 
	3.40 
	2.45 
	,48 

	30102499 
	30102499 
	CIIEMICAL 
	IIFG
	-

	SYNTIIETIC 
	ORG 
	FlllER-
	NOT 
	CLASSIFIED 
	D.HU 
	3, 40 
	2. 4 5 
	.48 

	30101299 
	30101299 
	CIIHIICAL 
	tlFG-
	HYURUFLUORJC 
	ACID 
	IJ.OD 
	3,40 
	2.45 
	• 4 8 

	30400217 3JJ40lJ20U 31JIOJ204 
	30400217 3JJ40lJ20U 31JIOJ204 
	SEC1•NDARY NETALSCOPPER-RllfARY FURN/ICEBRASS/HRONZE S[CONUARY METALSCOPPERWIRE UURNINGINCINERATOR CIIHIICAL NFG-StlLFURIHEMENTALI-S RtlVL PRCS 99,9 
	-
	-
	-
	-
	-

	1211.llJ 9.5D li0,fl0 
	3.26 2. 61 2. 61 
	2. J.[j I . ll 4 I . O 4 
	,39 .JI . I I 

	3901JI.IJ9'l 
	3901JI.IJ9'l 
	INDUSTRIAL 
	PROCESS
	-

	LPG 
	FUEL
	-

	NOT 
	CLASSIFIED 
	IDU,UIJ 
	5 • .IJ2 
	LOl 
	,.08 

	403UOl54 41JJO/JI.IJ9 406UIJl54 4.%.00134 
	403UOl54 41JJO/JI.IJ9 406UIJl54 4.%.00134 
	PETRO PETRO PETRO PETRO 
	STORAGECYCLOIIEXANEFIXED ROOF TANK\./ORKING LOSS STORAGE-CYCLOIIEllMIE-F IXEll ROOF TANKllRfATHING LOSS M~RKETINGKEROS[NETANK TRUCKSUNLOAOIHG 11.,Rl,ETINGKEROSUIETANK rnun:s-SUllMll!GlD LOADING 
	-
	-
	-
	-
	-
	-
	-
	-
	-

	D,fJ0 0,flfJ 0,110 .IJ, fJ0 
	2.74 2,74 2.70 2.70 
	2,74 2.74 2. "/.<J 2. 7.<J 
	, IJ I .01 .fl0 .110 

	4%00103 40JOJJ3JJ4 40JDCJ312 31J40llllJI 3%01299. 
	4%00103 40JOJJ3JJ4 40JDCJ312 31J40llllJI 3%01299. 
	PETRO M/\RKETINGJET FUELTANK TRUCKSSl'LASII LOADING PETRO STORAGEKEROSEN[VAR VAPOR SPACE\./URKING LOSS P[ TRO STU RAGE I SOPEIHANEV/\R VA POil SPACE\./ORK ING LOSS SECONDARY METALSALUIIJUUII-5\/EATINli FURN.'\CE INDUSTRIAL PROCESSMISCELLANEOUSNOT CLASSIFIED 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	0,.IIIJ D.iJ0 .IJ.fJIJ 411, 20 fJ.Dl! 
	2. 7lJ 2. 70 2,66 2. I 7 3, 3!i 
	2. 7fJ 2. 7fJ 2.66 I. 5J 1.u 
	,IJ0 I .110 .0. 98 ll.93 /J, 72 

	31JJ0.0901 
	31JJ0.0901 
	Pl:IMARY 
	IIETALS
	-

	IRON 
	& 
	Sll:EL
	-

	STEEL 
	FURNACES
	-

	OPEN 
	HEARTH 
	31i7. ZU 
	4, 51 
	I . i19 
	.0. (j 4 

	3'lPOOtilJO 
	3'lPOOtilJO 
	INDUSTRIAL 
	PROCESS
	-

	NATUCAL 
	GAS
	-

	GLASS 
	FU~NACE 
	Y3, lil:I 
	2. 51 
	.0, 91 
	11, 54 

	] OGUIJZOG 503IJIJIDIJ 
	] OGUIJZOG 503IJIJIDIJ 
	EX COllll 0l))LER-COllt1/INSrI r-Sl'AU IIEArlNG-NArultAL GAS SOLID ~ASIE DISPOSAL-AUfO llUUY CUNl'UNENT IIICINERATION 
	IJL~l:I 4 ,fl.U 
	2. 51 4, 6/J 
	H.91 .U. 4 2 
	lJ. 54 lJ, 42 

	50?JJO!iJJ5 
	50?JJO!iJJ5 
	SOLID 
	1-'.'ISIE 
	DISPOSAL-
	PArllOLUiilCAL 
	INCINEl:ATION 
	-
	!iii, 50 
	2. 411 
	0.22 
	lJ,22 

	503IJ01.02 3 IJJJJIJ21J2 
	503IJ01.02 3 IJJJJIJ21J2 
	SOLID• \//\STE DISl'OS/\LOIL & GAS PRODUCTION
	-
	-

	SIN•;LE CII/\MUElt IHCIN[RATION NATURAL GASGAS SJHll'PING 
	-

	49. lilJ 6~, U0 
	J, l.<J 24 .11:; 
	0. Ill n.n 
	IJ. 10 IJ.ll8 

	403'10ZOIJ 4'1300153 4031.l(Jlj)IJ 40:'tJtJGOJ 
	403'10ZOIJ 4'1300153 4031.l(Jlj)IJ 40:'tJtJGOJ 
	PETRO STORAGEllENZENE-FLUAflNG ROOFSTANDING LOSS P[JRO STORAGEU[Nl[N[FIK[IJ HOUF TANK-WUllKING LOSS PETRU SlCJP,A(;EUEN/EN[r1:11:u l!IJOF TANKunEATIIING LOSS 01!6MIIC SLlLVENT-COATINGXVI.ENE 
	-
	-
	-
	-
	-
	-
	-
	-

	0 ..,10 0.lJ0 fJ. ((IJ 24.U0 
	5. 9JJ 4 I . 2'J I 7, 7lJ fl. lJJJ 
	fJfJ ·"" .1H/ 0. flfj 0.HJJ 
	tJ.110 lJ,M/ IJ.JJ0 {1,1/0 

	40IUU30!i 41Jl1Jll3JJ2 41JIOUZU4 401 IJIJl 99 40 IJJCJIO I 39PCJU7'J7 
	40IUU30!i 41Jl1Jll3JJ2 41JIOUZU4 401 IJIJl 99 40 IJJCJIO I 39PCJU7'J7 
	01:,.;:\NIC ~UL VENTCOLU CL[.'\lllliG-I, I, 1-TRICIILOROETHANE Olt•~/\tllC '>OLVENTCOLU CLL\tl1N1;-MlTIIVLEN[ CIILORIDE Ul!l;.'INIC SOLVENT-U[GltEASl!ll;P[l:CIILOl!UEIIIVLl:NE on,;ANIC SLlLVUIT-UltV CL[AIIIIIGNOT CLASSIFHU 01•,;,'\NIC SOLVUITDRY Cl.l/\,IIN1;P[HCIILUI/IJ[ IIIVI.F.NE 11:lllJSIIU.'ll P~ULl:SsPl!l)<_[·., ,;,,stllH CI.A';S(f ILU 
	-
	-
	-
	-
	-
	-
	-
	-

	0.1,u D,110 D .110 0.lJIJ IJ ,H0 24, (IIJ 
	74.03 2/J'J.GfJ 316. (,IJ 14?. ,'/l t9.1J.n1 J1. {HJ 
	0D ·"'',JJJJ fJ •lJ CJ lJ,fJI/ 0,IJI/ 0.Jl'l 
	lJ,fJ.0 fl.Off J) ,lHJ fJ. fJ.IJ U,00 11.UCJ 

	3'11lll<lli3 l 
	3'11lll<lli3 l 
	111uu•;rn11\L 
	PIWCESS
	-

	N/\IUl!,'\L 
	i:,'\S
	-

	FUOIJ-llRYiri•;tcuOKING/ETC 
	211.110 
	"·'"' 
	{J • {f I) 
	1/,lJfJ 

	J'JJ,l,'IJ!i.l I 3'J01JIJ!i01i 3ri!JUUUU2 3JJ!ilJ I 41 JJ 
	J'JJ,l,'IJ!i.l I 3'J01JIJ!i01i 3ri!JUUUU2 3JJ!ilJ I 41 JJ 
	IIIIJLISIRIAL PllUC[SSlJISrlLLAIE OIL-Fllllll COUKING IIIIJLl';IRJAL PllU<:EssDISfll.LAI[ OILUl!ICK Kllli fllllrn.'\L PKODUCISru,;1TJl,T EM1•;:;JnNtlUr CI/\S'i!FIED flll/LH;\l l'IIOIJIJCJSGL/1';, Iii G-l'/' 1 1 11/\ll ltlAL IIAIIIJI.INI; 
	-
	-
	-
	-
	-
	-

	7. ~0 ~U,llO 3J. f,{f 3,'U.110 
	u ,1111 lJ ,JIil lJ ,(Ill {l,lJIJ 
	H,J/·1 IJ.Jf I Jf. (I ,1 fJ.P I 
	H.JIIJ .IJ .JHJ 11. J;fJ il,\lij 

	3W,<Jl4CJI 31J\JUll04 
	3W,<Jl4CJI 31J\JUll04 
	tllill.1!:\L tlltlll!AL 
	p1:11u11c1:;PRUUUCI,
	-
	-

	Gl1\·;•; Id,,:;1111,'\ LIiii'ru1t11A1;1_/l;lN[RAL FIULlti.iL/\'.,'jIUl!llllildlWl/\ltY 51'UN 
	-
	-
	-

	621, ldl IJ •.IJIJ 
	J:1.,lfl .lJ • .IJlJ 
	1J.(l•f lJ .u,, 
	lJ. IHJ lJ • !JO 


	( --., l-,. 
	,·' 

	N 
	w 
	TABLE 3-1 
	3lJ5ll'l2.D'I 3050lJ312 305DlJJII 3lJ50ll2BG 3050028 l 3lJ48U801 304lJlJU28 30400B0J 304001l01 30400705 304JJ07H2 3IU00701 30400499 3040U407 304lJlJ402 3040UJ01 3040{J219 3040{J212 304002/JS 3JJ40lll09 3040{J(02 303UUU01 30301003 303011914 30300913 30300001 30300304 30112502 3.0L03299 30103202 30102300 30101701 
	30101 ti99 2.IJIOO!:iOl 
	1050011.0 
	10!:il•Ol 06 
	10\i00105 10399990 IJJ399Y9/ I03/JU4ll2 10201002 I Ui'OU799 10,'.(JIJ]OJ I02011504 IJJ IO'JGOJ 
	IOJOUt.03 

	1010050J 
	(concluded) 
	MINERAL PRODUCTS-FIBERGLASS-REGENERATIVE FURNACE MINERAL PRODUCTS-ORICK tlFG-TUNNEL KILNS-OIL FIRED MINERAL PRODUCTS-BRICK tlFG-TUNNEL KILNS-GAS FIRED PE mo INDUSTRY-ASPIIAL T IIEAHR-NATUltAL GAS PETRO INDUSTRY-ASPIIALT CONCRETE ROTARY DRYER SECONDARY METALS-FUGITIVE EtllSSION-NOT CLASSIFIED SECONOARY METALS-ZINC-REVERO-SWEAT FURNACE-SCRAP METAL SECONDARY METALS-ZINC-POT FURNACE SECONDARY tlETALS-ZINC-R[IORT FUltNACE PRIMARY METALS-STEEL FOUNDRY-ELEC INDUCTION FN PRIMARY METALS-OPEN IIEARIII SfEH FOUNDRY PR
	INTERNAL COMOUSTION-ELEC GEN-JET FUEL-TURBINE EX COIIB llOILER-INOUSTRIAL-SP/\CE IIE/\TING-LPG EX COMU OOILER-INOllSlRI/\L-SPACE HEATING-NAruRAL GAS EX COtill llOILER-JNUUSTRI/\L-SPACE IIEATING-DI5rllLATE OIL EX COtiB OOILER-Cl•MM/Oflll:I\T-UWiPECIFIEDE EX Clltl(I BOJLER-Cl•ViM/UfllER-UllSl'[CIFIED EX co1;0 llOILER-COlltl/HISrJr-utsr OIL-(10 HMBTU/HR EX cor;o OOJLER-Cl1IIM/ltlSflT-RESIDUAL OIL-10-100 MMBTU/HR EX COllll BOILER-INDUSTRJ/\l-Ll'1;-LARGE EX corm OOILER-INDUSlRI/\L-PRIICESS GAS UNCLASSIFIED EX CO
	74. 40 
	2.40 
	10'5. (;0 
	H.HH 
	460.B0 
	4.00 
	52.80 15.90 
	2.40 
	0,/if0 
	12.20 
	l.lJI. 911 1..00 
	22,40 
	0.00 
	a.1,rn 
	29.00 12.00 
	14. 40 64.00 
	7.20 652.00 
	H.BH 
	232.00 
	100.00' 640,00 
	0.00 
	0.00 
	0,011 0,00 
	21.(;0' 7. 20' 0,kJO 
	OH.UH 2. 40 
	lk19. 60 45,1,0 
	2. ~0 
	16.0ll 2. 411 2. 40 
	o. rn 2 .f.10 
	4.00 
	4H. lt.'0 
	J2.0!J 
	2. 40 
	0. HS 
	0.00 
	2.40 0.00 
	0,/iJ/iJ 
	0.90 
	0.00 0.DO 
	0,91J 0.011 0.911 B.00 
	0.00 
	0.HH 
	0.08 
	0. H<J 0 ,DIJ 0,00 
	0,f/U 
	H.HO 
	/if. /i)/J 
	0. fJfJ 
	il.H0 a.HD 
	0. ff(J 
	0.lJU 0.liJ0' 0. 70 0.fJ9 
	0. fJfJ 
	00 if, lJfJ /if' /,;II) 
	a. 

	0 ,0<J 0,IJI/ 0 .{HJ 
	H. HfJ 
	/iJ.WJ 9.iffl 0.HfJ 0 .fJfJ fJ.HfJ 0.i/fJ 0.iW 
	0. {HJ 0./iJfl fJ.fJ0 
	0.00 
	l!/,fJIJ 
	H.H/1 
	IJ.Hfl 
	0,i//j 
	0. {/fl 
	0.fJfl lJ, /iJIJ 
	0.80 
	0,0/J 9,I/IJ 
	lJ.lJO 0,01! 0.00 
	a.or, 
	0.00 
	9.fJ.<J 0 ,/iJfJ 0,{Jfj 0 ,lJfj 0.0r, 
	H.HfJ 
	0. JJfJ 0.fJ/l 
	0. IJfJ a .fJIJ 
	/ll .JJfl 
	0 ·"" 
	0. {/Jj ll.9.fJ 0.fJIJ 
	0 .fJfJ 
	Ill.fl.Pl 
	Ill.fl.Pl 

	0,lJfj 
	9. HfJ 
	H.H.U 
	H. jJ 'J 9.JJfJ 
	fll.JJ.IJ 

	H.Hl1 
	O.fJl:I 0.f.H) 0./iJ0 0,8/j 0.0fJ 0, !JIJ 0.IHJ 
	0.00 {J .00 
	.0.U0 
	9.JJ0 lJ.JJ0 
	8.60 
	0.00 0.00 
	a. JJH 
	/iJ,0/l/ 
	H.HH 
	0.0B 
	0.0B 
	0,00 0.fJ0 
	0.00 0,IJ0 0,00 il,110 0.00 
	Ill.HD 
	IJ.00 
	H,HH ii.DH 
	fJ. fl0 0,00 
	H.DH ii.OD a.HO 
	/iJ,09 9,09 H.00 JJ,/iJ0 
	ii.HD 
	0,00 
	lJ.JJlJ 0,MJ 0,/iJ0 
	H.DH 
	0,0/l/ fJ.00 
	0. fJJJ 
	0. fJIJ l). lJ'l lJ.fJ9 0,00 0.JJ0 U.00 
	,, ' 
	TABLE 3-2. Ranking of area source categories on the basis of WROG. 
	TABLE 3-2. Ranking of area source categories on the basis of WROG. 
	TABLE 3-2. Ranking of area source categories on the basis of WROG. 

	CODE 
	CODE 
	DESCRIPTION 
	NOX 
	TOG 
	ROG 
	',/ROG 

	TR
	----------
	-


	AAM/316 AAA4 654.(J A/\A46763 Ai\Al;uH6 A.,/\!.iU6 I lJ A/\A4687S A,\A46 771 
	AAM/316 AAA4 654.(J A/\A46763 Ai\Al;uH6 A.,/\!.iU6 I lJ A/\A4687S A,\A46 771 
	\IILD FIRES-TltlUER & BRUSH GASOLINE EVAPORATION AT S[RVICE STATIONSVEHICLE SURFACE COATl~GEVAPORATIONOIL BASlD Ul!LITY EllUIPtlllHGA~ULlfff CUMIIUSflUN GASOLINE EXIIAUSTPLEASURE CRAFT ASPHALT PAVINGCUHACK ASPIIAL T EVAPORATION SURFACE COATING-EVAPURAflUN-SULVlNf 
	-
	-
	-
	-
	-
	-

	REFUELING 
	!JHJ6 .lJS 1:1. IJS H.IJH 4Gl6.UH 2031 ,J:/11 fJ .110 IJ, kll} 
	581411 •.00 4L~511.1J/J 5 I 'Jul/ ,fJI/ 31 U1J1/. IJIJ 21.4211.fJU I <J /!J 'J, 1:1/J I !J,;U/1 ,kl/J 
	n 11J.0. ,rn 4'..:J4U ..IJJ/ LI "/JH1 .iJi1 263~11.lf•J 1u~:;o ,JJJJ I JL~.• (1. IJJJ I !J::~rf, 111 
	31,l'JB .SS 2•uc,s.16 2Ll,l l. 38 2u"J!,2 .IJO IU!.i7U.J:/fl 11 !JIJ7. 95 11&49.49 

	A/\866707 I AA/\4 731JB AAA46912 AAA46755 AAA5U 70 I 
	A/\866707 I AA/\4 731JB AAA46912 AAA46755 AAA5U 70 I 
	H SULlliEEXIIAUSTllESIULflflAL UflLITY EQUIPMENT WILD FI RESGRASS .i I.IUllllL:\IIU DUIIESTIC SOLVENT US[U1'1SPLCIFIED SURFACE COATINGEVAPUlt!\TIIJN11/\TER llASED RESIDENTIAL NUN SYNrllEllC SULVEllf EVAPORATIONAEROSOL 
	-
	-
	-
	-
	-
	-

	II PROPELL 
	1/ .1Hf H ,110 lJ. l:111 H.J1H 
	~lll~U.UU 2u~~U.hU IJ/5U,1/U JgGlU,l,lf 
	101:i\U. LJJ 2'Jl.',IJ' l,·/ I JL:~U, !•'1 I (;S~IJ, l, I 
	9 t Ll 4. IJ U417.L7 !J J Ul. U7 /.'J4t.r;g 1,1 I 7. IJ 4 

	AAA!.i4307 AAA46847 AAA66&D5 
	AAA!.i4307 AAA46847 AAA66&D5 
	GASOLINE EXHAUSTFORKLIFTS & [IC DEGREASINGNUN SYtHIIUIC SOI.VEN[ EVAPOll,\TIONSERVICES AGRICULTURALLIVESTOCKUN>l'Et.:IFIED PROCESSESFEEIJLOT 
	-
	-
	-
	-
	-
	-

	\JASTE 
	621. 911 lJ. H!J lJ ,!JH 
	7JU2,l,d 14L/U.IJU l246BU,IJU 
	f, 11 7, l,_'J I 4 !:.lll, J, '/ 9~95 . .(J J 
	I, I I 7. 4O' !, il.J /. 73 LI I 6, 9/J 

	AAA47597 AAA!.i4437 AAASUu05 AAA!.i4536 
	AAA47597 AAA!.i4437 AAASUu05 AAA!.i4536 
	DIESEL EXIIAUSTRAIL TRANSPUl(f DIESEL EXIIAUSTBUILDING CUNSl"RUCTIOII/DHIOLITIONNATURAL GAS LOSS FNUM PIP[LINES DIESEL EXIIAUSTPUI\L IC \IORkS 
	-
	-
	-
	-

	RESIDENTIAL 
	I 41J7J:/. J:/IJ I 5261J. !IS H.IIH 1111:w ,1,11 
	37/J.1JIJ 2JJ6.IJO 26lLBlJ.IJIJ gJl,71J 
	34 4ll, 1,1/ 21 JH ,lJ•I 2470.l:i.'J li '~U. 41) 
	J•l I b. 76 l 11 !; • 46 '114.36 U44,49 

	AAA!.i4429 
	AAA!.i4429 
	LPG 
	EXHAUST
	-

	FORKLIFTS 
	& 
	EiC 
	I IH21'. !HJ 
	71Jfi,.i/1J 
	7[;5 ,t,J 
	L0£. HJ 

	N .p. 
	N .p. 
	AAAl9315 AAA46565 AAA468U0 AAA4 7464 AAA31%3 AAA'l.7920 
	QH.llJ.1.'iJlON-Rl'illllNTIAL H(ATl NG ACE COATltlGI/01jl)~r GASOLINE EVAPORATION AT SLRVIC[ STATIONSSPILLAGE ASPHALT PAVINGRUAU OIL EVAPORATION GASOLINE EXIIAUSTUFF-IWAU TRAIL BIKES SURFACE COATING-FAURICAl[U SfRUC[UHAL HETAL SUHFACE COATINGTRMlSl'URl"ATIUN EUUIPMENT #3 
	-
	-
	-
	-
	-

	II I 
	&l lil..,_JIIJ.:1 H.IJ11 lJ. f/0 73.20 H.1:JII H.UH 
	r,u I~. iJ/J 4U29 • .i/lJ 3"JU&.HfJ L.1J~b. DIJ 4 ~.H, (i • !UJ 
	1,,·I fT.Ti•j GLG4 ,h I JJn.1,-, 27 41J. 11.J 494 7. IJ./ 4!,;'.,IJ. 0-'J 
	11.11' 37'.J J, 'I J!,54.U4 ,9".5.29 2739, llH 2r.n. 45 t'~UlJ, l8 

	TR
	AAA252l3 
	SUHFACE 
	COATING-
	FAD!llCATlU 
	srEEL 
	H.l:111 
	41,55 ,fl// 
	4S~5 .l.J.'J 
	24~3.04 

	TR
	AAA47l34 
	DOMESTIC 
	PESTICIDE 
	APPLICAfllJN-
	NON 
	SYNTHETIC 
	1:1.lHJ 
	H2U.hk/ 
	30:J.b•J 
	U41,.113 

	TR
	AAAISl.00 AAA4691J4 AA/\42JS0 AAA46!.i32 
	111111111 UNSPECIFIED EIIISSIU~S 11111111117111 ASPIIALT PAVING-EflULSJFIEU A'.>PIIALT EVAl'URA[IOll SURFACE COATING-RUijUER i PLASTICS FADHICATION GASOLINE EVAPURATIUH AT SLRVICE SfATIUNS-TANK 
	WORKING 
	LOSS 
	I IU.IJH fJ.J:/IJ IJ,/J0 kl.1•11 
	4 14 4, 0/J 2UU9,IJII 3JJU!J, IJ.0 241'.l, L/IJ 
	29~:J ,JjJJ° I 'J9J .h'J 3/.'C] ,l,1,1 ;,:,L,JJ, l,,/ 
	17LU,J9 J"l(,U, 17 I!,·JU. 15 lt,/L, l4 

	TR
	AAA47126 
	AGRICULTURAL 
	PESTICIDE 
	APl'LIC:HIUll-
	HOil 
	SVNfltETIC 
	kl .1111 
	Jk;LJ I, li•J 
	l~ / ~J ..V.J 
	I !.,.'2. 17 

	TR
	AAA47JJ92 AAA25U56 
	EVAPUHATIUNPESTICIDE APl'LICA[IUNSURFA•~E COATING\JIIOLESALE & RllAIL 
	-
	-
	-

	SVNTIIETIC AUl"O 
	PESTICIDES 
	H.l:IH kl. fJ0 
	2!!!11. '1)/J 21,;lU,lJL/ 
	2, ~ 1/ 'l.· J l I~, IJ .1: J 
	14&U,U8 141,U, 41 

	TR
	AAA1g.034 AAA~7349 
	SURFACE COATINGMISCELLANEOUS DAKING ETHANOL LOSS 
	-

	MANUFAClURING 
	11.1/IJ lJ.fJU 
	2LJ'.J. {Ill 3!,4/J, .i/0 
	2~/1 ,:. I 3!.,~IJ, 1· J 
	1Jl1/,!J9 IJ:tr:.,a 

	TR
	AAA4 71lHJ 
	EVAPORATION
	-

	SYNTHETIC 
	PESTICIDE 
	APPLICATIONS
	-

	DOMESTIC 
	kl. ll!J 
	l!.J I ,WB 
	2 I IU, l•; 
	l?UIJ,94 

	TR
	AAA54411 AA1\5 4 3 /9 A/\Al>UG77 A,1/\~JI,( GUD AAAlilJ418 
	GASUI INE EXIIAUSTlll:Cl<[ATIUN/\L 4 \/IIEEL DRIVES Dl[SlL EXIIAUSf-FORkLIF[S & [IC llll'.1.l EXIIAUSTFOl'.ElliN SIIIPS JNTRANSIT !.:',LLJ;XII/\IJSTfill 1: L!FJ·; :IL T P,\VINGf',\VIN<., ,'",a FUUU & AliRICULfURAL-CHA~COAL 
	-
	-
	-
	-

	IV 
	616.U.11 91 /4 .lJIJ l:Jul.1/ll !jiJL>L"'' H.i..J U,lJIJ 
	I cI~, f•/J !J(IJ,2U 77H,Ll/ i1fi'·,.;.·,r I, J lC51:,. ilJ.J 
	ll•:J I, !J11 u~ I. ~JJ l IJ l, L •J :1 ~ A'I UG,l, 1f,\11. 1,·J 
	IJJ:/1 .IJ9 UJl.63 L<.17. U4 ! ., IJ, "lfi 'J(; !Jld, 70 

	TR
	AAf\54353 AAA42416 
	DIESEL EXIIAUSTFIWIT ,\ V[GUABL[ RHRIG[ltATION SllllfACE COATINGf-1:\Cllltl[l<V~l.lCfRIUIL CUIIPUN[NTS 
	-
	-
	-

	30!JII.W.J JJ 'ltHJ 
	!J/1,,llJ lf.1.4,lJJJ 
	lil:~. f, j 1!,v 9. 1,.J 
	U/Y,!,2 U4!i.SI 

	TR
	AAf\2rn77 AAfl4fi!.iO I AAAl!JIU9 A/\A27'l95 A!\A5UG28 AA/14 lC,% AAf\~Ulll7 AAA41i714 
	SUltFACE COATING-FUllNll"Uld' & F1xru1:1:scurroN GIN GASOLINE EVAPOKATlllll-l"!\111.LR Lll/\UltHi SUIU:At:E CUATil'IGrn.\NSl'URl/\rlUN ElllJll'M[NT Ill SIJlnACE CU/\fltlGL•JIIUt:ll & \/UOU l'RUUUt.:l"S IJIES[L EXII/\USfCOlillLl:C(AL Cl,!\FT DILS[L E:<11AusrFOI\Ellili ~1111' llEl:flllNG SLIHF/\CE (LIA! !llG-MISCHLAIIL<llJS "rnv1,;Es-1/IIOLESALE Cl:UU[ EVAPUl{ATIU1lMARltlE VLc,SEl L11;11rEIUNG 
	-
	-
	-
	-
	-
	-

	& 
	RETAIL 
	.i/,1'11 11, fJlJ ll.ilJJ .i/,1,u 3lJI 7. fJU OZ!i. f,(1 II .kill IJ.IJH 
	I !,5U. {10 );'/4 ,l,/J J:ll I ,i••J I :JIJI,, L•'J Id/. ,(;U Lll, JIJ '141.~•J l47U,l,JJ 
	l ~l'.'~. U·J (?,I l.l•'J 11.t'J, !.•·t IUU,li.'/ !., / lj. ~J 'J !J/L. •1 1J ~/I. l 11 l li/J .U.J 
	Ull.47 1:•:u. 63 ul1 2, 63 (,i;I), 13 !,/2.'l6 !,~I. 79 ,} '.l.(/. I 7 4!, 7. 4 3 


	,,._;~,, ,,..-.,_,_
	r, 

	( ' 
	TABLE 3-2 (continued) 
	TABLE 3-2 (continued) 
	TABLE 3-2 (continued) 

	A/11\506.0"2 A/1/147498 AIIA3706l A/1/146722 A/\AI 1676 A/\A54361 AAA54452 
	A/11\506.0"2 A/1/147498 AIIA3706l A/1/146722 A/\AI 1676 A/\A54361 AAA54452 
	DIESEL EXHAUSTPLE/\SURE CR/\FT G/\StJL !NE EXIIAUSTAGRICUL lURAL CROP PRODUCTION SURFACE COATINGTRANSPORTATION [UUIPMENTMISSLES CRUDE EVAPORATIONTANKER/BARGE 8/\LLASTING AIRPORTVEIHCLE REFUELINGG/\SOLINE G/\SUL INE EXII.\UST-FllUIT & VEGETAULE REFRIGERATION DIESlL EXHAUSTBUILDING CONSTRUCTION/DEMOLITIONCOMMERCIAL 
	-
	-
	-
	-
	-
	-
	-
	-
	-

	876.CiB 225.60' B. JHJ IJ.HB 8.IJB 75.60 256!i •.11B 
	490.78 544.49 U65,3/J 120£1 .HH 509.UIJ 420, 5/J 356.6B 
	454. 7n 4!.. I. IB C: 4 6. 7 IJ lfl42 •.11ff bH. 5/J 3S!i. I /J 31.5. 2/J 
	4 5 ~. 6H 451. 15 4!..IJ. 57 J'Jli,33 3/IJ. 76 :J~!j. J2 Ja. 95 

	A/1/14 711 B AilACifi738 
	A/1/14 711 B AilACifi738 
	CREOSOTE EVAPORATION ROOFING TAR POTS & UNSPECIFIED 
	EMISSIONS 
	.0".D'1 lfi9.2B 
	746. 311 6U7 •.Ull' 
	52(,. 3/J 401 .HIJ 
	310.52 291. 12 

	AAA2U464 
	AAA2U464 
	SURFACE 
	COATING
	-

	MACIIINERV 
	CtJIISrRLICTION 
	B.BB 
	550,1/U 
	546 . .(JIJ 
	<'!H!.55 

	N <J1 
	N <J1 
	AA/154470 A/\M 7324 A/\/\5H45 AA/146 73JJ A/1/147480' AA/154494 AA/110697 AAA27U54 AA/124935 A/\A47fi47 AAA54544 AA/15074 J AA/\5ll735 AA/154505 ·A/\1154569 AA/14 716 7 M/\HH.2.,,A24 794 A.l.AI 9/JIU A/\/\17G54 A/1/131503 AAA50636 AAA24729 
	DIESEL EXIIALISTBUILDING CONSTRUCTION/DEMOLITIONINDUSTRIAL SlRUCTURAL FIRES G/1 SUL Ir!E, E XIIAU STOU IL DING CONS fRUCT I ON/DEHOL IT l ON-RES IDE NT IAL GASOLINE EVAPORATIONTAN~ER/UA~GE BALLASTING DIES[l EXlfALIST/\GRIClllfUIL~.L CIWP PRllllUCTION Dl[SEL EXHAUSTBUILDING CUNSfRUCTION/DEMOLITIONlNSTlTUTIOHA SURFACE COATING-EDUCAflOII/\L SERVICES SURF/ICE COATINGTR/\NSPORf/\TION EUUIPHENT #2 SURFACE COATINGTEXTILES & APP/\REL DIESEL EXlf/\USTFOREIGN SIIIP M/\tlEUVERING G/\Sl'LINE EXlf/\UST-PIJflllC 1/L'IIKS
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Z 1 OB .fJB 57.6B 156 .Gil' fl.BB 1231..Ull' 165!i ..uo B.k'B B.1.UO B.DB 130&.ffB 45.9.1!' 27.lHJ .H'1 2494.ffff 6381.l'ff 7393.H.I!' 4614 . .UO !!1!(,,£16 0.HJJ 633. li0' H .HIJ 15.r.il' fl. {TU 
	31 IJ .lf/J 4 75. 6U 206.Ull 360.DfJ 2 4 3. £,fl 241. 60 418,9.U 309. Ofl JZZ. 711 123.7B 123. 7B 59. 17 06.36 412.JH 404. 6"1 191. 9/J 71-J. 39 I I 02 .lllJ 92. 79 I 52, IJII uu. 13 114 .1111 
	2[;9.9JJ 2f,2. (i_fJ 2J7. 6/J 3::,11, f,I} 2?.2. IIJ 2711. 3/J 4119. 9.0' 30 I • 4/J 315. 7'1 112. 0 11 1.112. 5/J B. fJJ/ B. fJ'J B. fJrJ B. fJ'I H ,{tfJ I'/ ,1"' 170. 1.0 (;4. (,(j 149. (;'l 73.HJ 112. 4'1 
	2U/.95 21,2. 59 237.62 £26.32 2ZH.55 210. ll I 21 U. 12 211/.95 luU,HJ 112 ,H2 II12. 4 7 lJ • .al'/ H ,JHJ JJ.HIJ lJ,IJIJ ".JJIJ lJ. }Jil 94,75 II 4 ,.0'3 7TJ, 58 73.lJ2 r,9. 79 

	TR
	A/1/146573 Ail/\ I 7947 AA/1352I2 A/1/147662 AA/147258 A.\/\5 /JfJ7 A/\/\G.0467 A,\/14 Ci 49.IJ AAA47 241 AA/\J'JU24 A,'\/146599 A/\A544GO A/1/147613 A.'\/14 7"66 A/\A52472 AA/154406 AAA/lViUCi A/IA32J42 A,'\AICJJ9tJ AA/\ICJ!J2fi A.'\AZ5<1 I Ii 
	CRUDE EV/\l'ORAIIONl/\tlKER LO,\Ultll; SURFACE COATINGCANS I CONfAIN[RS SURF/ICE COATINGNON FERROUS M[f/\LS R[SIDUAL Oil COtlCUSTIUN$H/\M SHIP BERTHING AGRICULTURAL DURNINGFIELD CROP OEORIS AUIO TIRE DURNINGUNPLANNED VINE /IND OR/\NDY /\GING Gl\SllL INE EV/\PUR/\Tlllll-MARKETINGSTORAGE & TRANSFERBULK AGRICULTUR/\L DURNINGPRUNINGS SUllf/\CE COATINGCIIUIIC!\l ,,, All lED JET FUEL EV/\POR/\TIONT/\NkLR LOAUING C.'\SOLll'IE EXlfAUSTOUILIJ1NI; CUUSIIWCTION/DEMOLITIONCOMMERCIAL RESIDl'AL Oil Cl1I11lUSTIOIISHAM SII
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	H.flll D.k'll H,fl8 2011.110' fl ..Ill! fJ.JJU JI, t111 JJ. OU ff ,NJ jJ. fHJ D.l/0 I .uu 105. 6'J 11. fl'~ JJ,11(1 .11,llU ". rru jJ, ill! .ii, fllf H,.IIU lJ. Ull 
	I U'I. 7IJ 7':J. 2!i 76.JJ2 3fJ, 4/J 31. 91 (j~. 2!.i OIJ •.111 31. I 5 19. I 4 25 ·"/32.45 ll.7<J 9 .1,iJ 7.9U 6. !,(/ J.,'11 3. ~ .I I.£,/ I.£,% I.£,% lJ. U I 
	15 4, 4I} 77.5~ 74.39 34. f;5 31. 42 40,05 UrJ.lJI 3U.34 IU.E:5 2 4. !,J :u. 45 10. 1,0' 0. f,G ii. 115 6. ~,, C.. 6S 3. I Ci I. !,O I • fJ rJ 1. SU lJ. 7') 
	!,U. 73 41. 27 3(1. 59 3:J. 34 31 • 41 29.~6 2!). 52 19,!JB I II. U5 13.115 11. 97 llJ. f,H U. 34 7.05 r,. 73 2.tJ5 I. uO JJ. 04 1J. U4 Jl.04 II, 42 

	TR
	A1'..".£'~ ~~ti l. /\Ml!Jll/2/ A.'\.'\5Uh'JJ /1/1/\!JUl.iu'l 
	~11I:r.,_,[ I_1_>,'\Jlllt;ll'llN !, SILl:L FUIJtWRV LI,; l.••li'lU', [ llHI~IHI/ I(1:S '· 1.01;111 l?CF l'i '.dll~IHl:1-L :;YNTll[f)C ~!II VLIII LV:\l'<JR/\TIONllll~LL [:(ll,1Usru.:;, SIIIP:; 111[1-l\tlSIT 
	-
	-
	-
	-

	AEROSOL 
	PROPELLENT 
	,, • )J'f r,. ~ ,, .{I, (}IJ 24'J.LJJ 
	lf. [:J ff.J 1'r 137 I .1..1 11.IIJJ 
	)} . 7'1 il ,.f,rJ II .J-; JJ.JHj 
	ll. 42 11. _tit) _If ,JIIJ JJ.lf.lJ 


	TABLE 3-2 (concluded) 
	TABLE 3-2 (concluded) 
	AAA50651 RESIDUAL OIL COtHlUSTION-FOREIGN SHIPS INTRAN~IT 150. 4.0' 0.0/l 0.fl'J 0.00 AAA5Uu44 R[SJDUAL OIL cOt·IUUSl"llHI-U.S. SIEMI SIIIPS IIHllANSIT 523.2.0' 11.lJU .0' .b J lJ ,IJ0 A.,A545lJ2 GASOLINE EXHAUST-OUILDING CUNSrRUCTIUN/DE~ULITION-INSTITUTIO lJ. lJlJ 11, IJ.'J V .l••I iJ.110 AAA4 7ti /lJ RESIDUAL OIL t.:Ul·IIWSTIUII-fOlt[l1;1l SHIP UEllrtllNG 19.W lJ.fJ(J lJ.b J lJ.IJ/J AAA4 /6 39 Dl[~[L EXIIAUST-SltlP IIANEUVERll/1; 2U.UU 11 •lJIJ 11 .Jr/ IJ.VO AAA471i21 RCSlllUAL OIL ClltlUUSTIUN-rUltEILN S
	N O'I 
	its ~igh N□x emissions--the highest among all source categories in Table 3-1--suggested that it should be placed higher on the list. 
	Sources were grouped to assist the review of the WROG ranked lists. Grouping was also useful for selecting the sources that would be studied in the ensuing steps of the three-step approach and for deciding the degree of detail in which these sources would be examined. Sources in Table 3-lwere divided into six groups and those in Table 3-2 into five groups. The top five groups in Table 3-1 and the top four groups in Table 3-2 were studied in the remaining steps of Task 1. 
	Step 2--Review of Uncertainty in Other Components of the Emission Inventory 
	Whereas Step 1 focused on emissions, in Step 2 we analyzed the uncertain­ties and variabilities in different components of an emission estimate. Because sources with high uncertainty/variability in their emissions were expected to ascend to the top of the final Task 1 list, the uncertainty/ variability in each component of the emission estimate was evaluated in Step 2. The results of the Step 2 process were assimilated into the Step 1 lists to form the Step 2 lists presented in the next section. The followi
	assessment: 
	Speciation profiles 
	Emission factors 
	Activity (throughput) data 
	Control effectiveness 
	Temporal distributions 
	Stack heights 
	All source categories in the first five groups of the Step 1 sec list and in the first four groups of the Step 1 CES list were ran~ed for uncer­tainty in their speciation profiles and emission factors. These two characteristics were felt to be the most important. Ranking based on the remaining four characteristics was then performed for the first four groups of the Step 1 sec list and the first three groups of the Step 1 CES list. A five-point (1 to 5) scale, with 5 being the most uncertain, was used to ind
	s4os2(a)r s 27 
	Speciation Profiles 
	Improving the TOG profiles in the emission inventory was an important objective of this study. Most of the species profiles employed in the 1979 inventory were taken from the volatile organic compound (VOC) species data manual (EPA, 1980). Information on the uncertainty associated with each profile is presented in this publication as a numerical confidence level. This confidence level generally reflects the quality of the test data used to develop these profiles. 
	For each source category, we first analyzed the applicability of the species profile selected for that particular source category. The confidence levels attributed to the profiles were then used in conjunction with these applicability considerations to numerically estimate from 1 to 5 the uncertainty in the speciation data for each source category. In addition, some speciation profiles came from sources other than the voe data manual (Allen, 1982) and were generally judged to have a high degree of confidenc
	profile of 
	11 
	11 

	Emission Factors 
	Several documents were used to rate uncertainty in emission factors. A report from the Air Quality Management Plan (AQMP) (SCAQMD, 1981a) was examined to establish the emission factors employed for each area source .. category. Emission factors used for point source categories were pri­marily identified using the document describing secs (ARB, 1982c). Because a majority of the emission factors are contained in the EPA publication AP-42 (EPA, 1983), this document was also consulted and the alphabetical emiss
	Other considerations varied greatly; however, examples of these con­
	siderations include 
	The applicability of the emission factor to the·specific source 
	category. 
	The level of detail of the emission factors. For example, if 
	emission factors for each type of asphalt were used instead of an 
	average emission factor for all types of asphalt, the emission 
	factors were considered more certain. 
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	If the e,nission factor did not have an AP-42 rating, the basis for 
	development of the emission factor ·1-Jas evaluated and considered in 
	the emission factor rating process. 
	Activity Dat,:i 
	Uncertainty in activity data is an i,nportant element in the overall uncertainty of an emission estimate. Activity data for point sources tend to be more certain than those for area sources. This is because activity data for point sources tend to be more quantifiable, e.g., as throughput or processing rates. Activity data for area sources, hov,ever, are ,;iore often estimates and tend to account for emissions not included in the point source file. 
	Ernployinq tt1e docunents used to identify emission factors, the activity data used for each category were established. These activity data were then rated for uncertainty. For point sources, the rating was based on a knowledge of how the activity data are measured and how accurately records of activity data are nor:nally maintained. For example, if the activity data applied to a product that would be accurately measured for sales purposes, these data were rated as certain. On the other hand, if the activit
	Control Effectiveness 
	The effect of emission controls was one of the more difficult charac­teristics to rate for uncertainty. This was because there is little docu~entation describing whether the emissions from a specific source category are controlled, and if so, what the control technique and estimated effectiveness are. Therefore, ,:i general knowledge of the control techniques used in the SOCAB was relied on to judge the applicable control technology for each source category. 
	Source categories that were considered uncontrolled were given the highest confidence rating because the effect of their controls was certain (zero percent). The uncertainty of control effectiveness for other source categories was estimated using such considerations as 
	The extent of the range of e,nission control estimates commonly used or reported in the literature; e.g., we estimated if the effect of 
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	controls ranged from, say, 30 to 70 percent versus those cases for 
	which there was wide agreement that the control effectiveness 
	approximated 50 percent. 
	The probability of breakdowns or upset conditions that would cause 
	a control system to operate at a reduced level of effectiveness. 
	Temporal Distributions 
	Emissions from different sources change as a function of time. These changes are often considered on three different scales: diurnal, weekly, and seasonal. A high-resolution inventory will characterize these changes by temporally distributing the emissions. Inaccurate representations of the operating characteristics of sources can lead to over-or underpredic­tions of emissions for particular time periods. In some cases, varia­bility in the temporal distribution of emissions is inherent because the sources c
	A recent study identified source types in the 1979 SOCAB emission 
	inventory with questionable temporal distributions (Oliver, Hogo, and Saxena, 1983). The finding_s of this study were translated into numerical 
	uncertainty levels for specific secs and CESs. Results of other studies were also used to identify source categories with potentially uncertain 
	temporal distributions (Tesche et al., 1981; Oliver and Mark, 1980). Source categories comprising such activities as vehicle refueling at gasoline service stations and surface coating were considered to be 
	uncertain because of the wide variability in the temporal data for 
	individual sources in these categories. 
	Stack Heigh ts 
	Emission release height is useful for segregating source categories that 
	should be carefully examined. The importance of effective release height 
	stems from the following considerations. 
	Elevated ROG ~missions disperse and may have a smaller ozone impact, 
	gram for gram, than ROG emissions emitted near ground level. 
	Better emission-related data are generally available for elevated 
	sources (e.g., elevated industrial combustion processes versus 
	domestic solvent use). 
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	The tallest elevated emitters typically have low ROG mass emission 
	rates from their stacks. 
	Elevated sources are usually important emitters of NOx emissions. 
	To rank the effect of stack height on ozone predictions, source categories were divided into three groups--power plants (the tallest elevated emitters), other elevated sources, and low-level sources. Power plant stacks were ranked as the most certain in this case and low-level sources as the least certain. 
	Integration of Step 1 and Step 2 Results 
	The results of Step 1 and Step 2 were combined to obtain an overall 
	ranking of the source categories on the basis of WROG values and the six characteristics discussed in the previous section. The WROG value was considered to be the most important ranking criterion; speciation profile and emission factor ratings were next; the remaining four characteristics were deemed less important. These priorities were transformed into 
	numerical rankings by developing the set of weighting factors shown in Table 3-3 for both point and area sources. 
	TABLE 3-3. Weighting factors used in the Task 1 ranking process. 
	Weighting Factors 
	Weighting Factors 
	Weighting Factors 

	·' 
	·' 
	Inventory 
	Point 
	Area 

	TR
	Characteristic 
	Sources 
	Sources 


	WROG 
	WROG 
	WROG 
	15 
	15 

	Emission factor 
	Emission factor 
	5 
	5 

	TOG 
	TOG 
	speciation 
	5 
	5 

	Activity data 
	Activity data 
	3 
	4 

	Control 
	Control 
	effectiveness 
	3 
	2 

	Temporal 
	Temporal 
	distribution 
	2 
	2 

	Stack height 
	Stack height 
	1 
	1 


	-
	The WROG scores given in Tables 3-1 and 3-2 were first normalized to a linear scale of 1 to 5, as indicated in Figure 3-1, to make the numerical value of WROG equivalent to the value of the other rankings before the application of the weighting factors. Furthermore, source categories that were promoted on the WROG ranked lists because of high NOx or TOG 
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	emissions (e.g., sec 1-01-005-01 in Table 3-1) were assigned a "dummy" WROG score that reflected their revised position in the ranked lists. The following equation was then used to compute a total score: 
	N 
	l~F R

	xy xy
	xy xy
	5x=I: 

	y=l 
	where 
	where 
	total score for source category x
	sx = 

	weighting factor for source category x and characteristic y (WROG, emission factor, etc.) = uncertainty ranking for source category x and characteristic y N number of elements used to compute the total score For example, SCC 4-02-999-99 has the following WROG value and rankings: 
	WFxy 
	=
	Rxy 
	=

	Emission Speciation Activity Control Temporal Stack WROG Factor Distribution Height 
	Profile Data Effectiveness 

	7978.32 
	7978.32 
	7978.32 
	3 
	3 
	4 
	4 
	1 
	5 

	Using the equation, the final 
	Using the equation, the final 
	score 
	for this 
	sec 
	is 135.9 
	(7-element sc6re 

	given 
	given 
	in Table 3-4). 


	Tables 3-4 through 3-9 are the products of these manipulations. Values given in the first three (Tables 3-4, 3-5, and 3-6) are for the point source file and values in the remaining three (Tables 3-7, 3-8, and 3-9) are for the area source file. Source categories for which the WROG scores and all six inventory characteristics were used in computing a total score (called the "7-element score") are presented in Tables 3-4 and 3-7 for secs and CESs, respectively. Source categories in each table are arranged by t
	Tables 3-5 and 3-8 present secs and CESs that were ranked using WROG scores and two of the six other characteristics (speciation profile and emission factor uncertainties). Source categories are thus ranked by their "3-element score." Categories that were not ranked using any of the six inventory characteristics are presented in Tables 3-6 and 3-9 for SCCs 
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	TABLE 3-4. Seven element scores and WROG ranking for selected point source categories. 
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	TABLE 3-5. Three element scores and WROG rankinq for selectect point source categories. 
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	TABLE 3-6. WROG rankiny for selected point sourc~ categori~s. 
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	and CESs, respectively. These categories are arranged simply by their WR0G scores. 
	Although from the standpoint of the study objectives Table 3-4 is the most important among the three point source file tables and Table 3-6 is the least important (a similar conclusion can be drawn for the area source file), caution should be exercised in reviewing and comparing these tables because of the variable basis of the scores computed for categories contained therein. The incomparability of the 7-and 3-elernent scores should be particularly emphasized. 
	Step 3--Final Selection of Categories 
	Using the results in Tables 3-4 through 3-9, a list of source types was completed and recommended for further study investigation. Source categories were selected from both the point and area source files and incorporated into a single list. In addition to ranking sources on the basis of 3-or ?-element scores, a primary consideration in the der1vation of this final list was the contractual requirement to include at least one each of the following source categories in the remainder of the study: 
	Petroleum-product storage and transfer facilities 
	Fossil-fuel-fired power plants 
	Petroleum refineries 
	Processing plants using spray-type or hand-applied organic coatings 
	Manufacturing plants using organic coatings 
	Information contained in Tables 3-4, 3-5, 3-7, and 3-8 reveals that most 
	of these source categories already rank fairly high. 
	Survey and testing considerations were also important in making a final 
	selection. Since these activities would be conducted at various facili­
	ties, it was desirable to carefully consider individual secs and CESs 
	during the source selection process. For example, if two petroleum 
	refinery secs were selected because of their high ranking, it might be 
	advantageous and cost-effective to include similar SCCs even though they 
	ranked 1ower. 
	Table 3-10 identifies the general source categories (e.g., power plants, 
	refineries, and chemical 1rian11facturing) and the specific secs and CESs 
	that the study team recommended for detailed investigation during the 
	remainder of the study. Source categories were selected from both the 
	point and area source files. Group 1 in Table 3-10 includes the secs 
	recommended for study in Tasks 2 through 4. Group 2 covers other SCCs 
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	402.u.OO 

	ORGANIC SOLVENT-COATING-OVEN->175 F 482.0.0882 ORGANIC SOLVENT-COATING-OVEN-<175 F-UNSPECIFIED 4D2.0.0HH ORGANIC SULVENT-COATINGS-PAINT-POLYMERIC IIOT AIR DRIED 492.0~H99 ORGANIC SOLVENT-COATING-NOT CLASSIFIEDtPAINT> 4.02.IJOl UJ ORGANIC SOLVENT-COATINGS-PAINT-SOLVENT-BASED H12f1.0182 ORGANIC SOLVENT-COATINGS-PAINT-ACETONE 
	4.02.0.08.03 

	GROUP__ ... ___ 2_ 
	4020070'1 ORGANIC SOLVENT-COATING-ADHESIVE-GENERAL 402.0-.0799 ORGANIC SOLVENT-COATING-COMPOSITE 4.02DfJ7 UJ ORGANIC SOLVENT-COATING-ADIIESIVE-GENERAL A.0'2.0<J7.0'3 ORGANIC SOLVENT-COATING-TOLUEijE 4.02.00SD! O~GANIC SULVENr-COATING-£HANEL-GENERAL 402.00599 ORGANIC SOLVENT-COATING-COMPOSITE 
	.J:>,. .t.02.0.05 i'B O.lGANJC SOLVENT-CO.t\TING-ENAMEL-GENERAL 
	'-l 40Z.0O5<J4 ORGANIC SOLVENT-COATING-TOLUENE 4.02.0040 I ORGANIC SOLVENT-COATJNG-GENERAL LACQUER 402.0.0'499 ORGANIC SOLVENT-COATING-NOT CLASSIFIEUCLAOUER) 4.02.0.0'4 l.(J ORGANIC SOLVENT-COATING-GENERAL LACOUER 41J2.0.0"6.0'1 ORGANIC SOLVENT-COATING-PRIHER-GENERAL 
	UJ ORGANIC SOLVCNT-COATING-PRIMER-GENERAL 402.1).0699 ORGANIC SOLVENT-COATING-COMPOSITE 4020.021.0' ORGANIC SOLVENT-COATING-WATER-OASED PAINT GENERAL 402.0.03.0'1 ORGANIC SOLVENr-COATING-VARNISH/SHELLAC GENERAL 4.0200399 ORGANIC SOLVENT-GENERAL 
	4.02.v.06 

	STORAGE TANKS 
	GROUP l 
	4D399999 PETRO STORAGE-UNSPECIFIED EMISSION CD303801 PETRO STORA~£-UNrECIFIED FUGITIVE EMISSION 40390199 PETRO STORAGE-NOT CLASSIFIED-FIXED ROOF-WORKING LOSS 4-0301099 PETRO STORAGE-UN5PECIFIED-FIXED ROOF-WORKING LOSS 40301898 PETRO STORAGE-UNSPECIFIED-FIXED ROOF-25BK BDL-OREATHING 40301897 PETRO STORA~E-UNSPECIFEJD-FIXED RUUF-67K OUL-OREATHING 40303!98 PETRO STORAGE-NOT CLASSIFIED-FIXED ROOF-BREATHING LOSS 
	GROUP 2 
	40399299 PETRO STORAGE-NOT CLASSIFIED-FLOATING RQOF-STANDING LOSS 49390194 PETRO STORAGE-CRUDE-FIXED ROOF TANK-WDltKING LOSS 40301818 PETRO STORAGE-CRUDE RVP5-FIXED ROOF-67K BUL-OR~ATHING 403Dil82 PETRO s1onA~E-CRUDE-FIXED ROOF TANK-UREATHING LOSS 40300204 PETRO STORNiE-CRUDE-FLOATING ROUF-VORKANG LOSS 4030.0283 PETRO STORAGC-CRUD[-FLOATING HOOF-STANUING LUSS 
	( "\ !'-',, 
	TABLE 3-10 (continued) OIL AND GAS PRODUCTION 3 l!Y.'HJ) 99 OIL & GAS PRODUCTION-CRUDE-NOT CLASSIFIED 31.0.0'.11299 OIL & GAS PRODUCTION-NATURAL GAS-NUT CLASSIFIED CHEMICAL MANUFACTURING GROUP 1 30'199999 CHEMICAL MFG-FUGITIVE EMISSIONS GROUP 2 3.0lffl 4.0l CHtMICAL MFG-GENERAL PAINTS-MIXING/HANDLING J.01.()'2699 CHEMICAL NFG-SYNTHETIC RUDDER AREA SOURCE FILE ASPHALT PAVING AAA4GB7.8' ASPHALT PAVING-CUTBACK ASPHALT EVAPORATION AAA46888 ASPHALT PAVING-ROAD OIL EVAPORATION AAA469B4 ASPHALT PAVING-EHULSIFIED A
	co 
	AAA667B7 INTERNAL COHllUSTION-NATURAL GAS GASOLINE EVAPORATION AT SERVICE STATIONS AAA4654B GASOLINE EVAPORATION AT SERVICE STATIONS-VEHICLE REFUELING AAA46565 GASOLINE EVAPORATION AT SERVICE STATIONS-SPILLAGE UNSPECIFIED EMISSIONS AAAl818B 111111111 UNSPECIFIED EMISSIONS 11111111111111 
	f '· /--,,
	(' 
	TABLE 3-10 (concluded) OTHER POSSIBLE SOURCE TYPES 
	POINT SOURCE FILE 
	PO~ER PLANTS (RO~ SPECIATION DATA> 
	l.0'10'84B'l EK COHB BOILER-ELEC GEN-#6 OIL NORM FRG l.lJUJOSBl E>C COflO BOILER-ELEC GEN-#1 & #2 DISTILLATE OIL 1Blli1/i16Bl E>C COMB BOILER-ELEC GEN-NATURAL GAS >IBB HHBTU/HR 
	MISCELLANEOUS SOLVENT 
	49/i199999 ORGANIC SOLVENT -MISCELLANEOUS -UNSPECIFIED 
	PRINTING 
	PRINTING 
	4050.3599 PRINTING-INK THINNING SOLVENT-UNSPECIFIED 4.05.00581 PRINTING-ROTOGRAVURE-UNSPECIFIED 405.00'JlJI PRINTING-FLE>COGrAPHIC 405.004'11 PRINTING-LITHOGRAPHIC-UNSPECIFIED 4.0508299 PRINTING-UNSPECIFIED 

	DEGREASING 
	DEGREASING 
	.j:::, I.O 
	40108299 ORGANIC SOLVENT-DEGREASING-COMPOSITE SOLVENT '81.0/i1399 ORGANIC SOLVENT-COLD CLEANING-NOT SPECIFIED 
	that might also merit examination. Furthermore, "Other Possible Source includes certain sources of lower priority that were frequently ranked lower in Tables 3-4 through 3-9 and were therefore not expected to be studied. 
	Types 
	II 

	USE OF TASK 1 RESULTS IN OTHER STUDIES 
	Tables 3-4 through 3-10 represent the product of the Task 1 effort; ~hat is, they represent the results from all three steps performed under Task 
	1. The categories listed in Table 3-10 as recommended source types for study were analyzed in the remainder of the project; however, they represent a fraction of the total number of categories shown in Tables 3-4 through 3-9. The methodology we created to rank all source categories in the inventory, as illustrated in Tables 3-4 through 3-9, provides valuable guidance for further studies. Most important, hundreds of categories have now been examined and ranked for emission inventory uncertainties. These tabl
	84-052 5 
	50 
	( 
	4 TASK 2: SURVEY AND INVESTIGATION OF SELECTED SOURCE CATEGORIES 
	SELECTION OF GRID CELLS AND FACILITIES 
	After identifying the source types recommended for further study, the next task involved a survey of facilities in the SOCAB representative of these source types. For point sources, this process involved a random selection of grid cells, followed by a random selection of facilities for the secs listed in Table 3-10. For area sources, "individual facilities" were not listed in the inventory; by definition, each CES is a group of sources distributed throughout the SOCAB. Therefore, we examined the methods use
	There are several ways in which grid cells and facilities could have been selected for the survey. In particular, we considered selecting a grid cell in the basin, surveying it in detail, and then extrapolating the results to other grid cells in the SOCAB. This type of survey might be performed specifically to identify missing point sources. However, it was felt that surveying a grid cell would not provide a significant insight into the types of uncertainties in the inventory, nor would it allow us to locat
	The source was covered by the area source file (and thus was 
	unpermitted or exempt, but was reported in the 1979 inventory, 
	nevertheless). 
	The source had no emissions. 
	The source began operations after 1979 (or shut down before 1979). 
	The source changed its company name since 1979. 
	8 '+052 8 51 
	The source, as named on the building, was a subsidiary of the company named in the EDS data base. 
	The source was in the inventory, but was located in a nearby grid 
	ce11 • 
	The source was inadvertently omitted from the inventory and thus was 
	unreported. 
	Moreover, because the survey represented only one grid cell from a set of over 600 cells, there would be no method of extrapolating any conclu­sions11 to the entire basin. For example, if all sources identified in the grid ce11 matched the inventory, there might sti 11 be an important number of unreported sources in the basin. Conversely, if several sources did not match, this finding would tell us little about the remainder of the basin. Therefore, performing such a survey would not likely shed much light 
	11 

	Other difficulties might be encountered in carrying out this type of survey. The existing coordinate systems are not considered accurate enough to locate the precise grid cell of all sources from a map. In addition, over the years we have found that even major point sources have slightly inaccurate Universal Transverse Mercator (UTM) coordinates that sometimes place them in a cell of the inventory adjoining their correct cell position. With regard to the objective of the overall project, it was also felt th
	11 
	11 

	Initial Selection Process 
	The selection process for identifying facilities to be surveyed had to meet several requirements that included the use of data collected in later tasks of the project, representativeness of the survey sample, mimimiza­tion of bias,·and consideration of available resources. We chose a procedure that involved the random selection of grid cells and facilities so that the secs in Table 3-10 would be examined in depth. The number of unique facilities in the SOCAB possessing the secs in Table 3-10 was first deter
	84052 8 
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	inventory. We searched the SOCAB inventory for each sec in the table and kept track of the individual facilities possessing these secs. 
	We then determined a minimum number of facilities to be selected using the 
	grid cell and facility selection procedure. Although it would have been 
	desirable to survey all facilities with secs in Table 3-10, to do so would 
	have limited us to one or two source types (such as refineries) instead of 
	the 15 source types represented in the table. Therefore, we chose a 
	number for each sec that represented the number of facilities for which we 
	would review EDS data and potentially survey in Task 2. This number had · 
	to be large enough, relative to the total number of similar facilities in 
	the basin, to give us a representative set of facilities, and small enough 
	so that the total number of all selected facilities could be examined 
	within the available resources. 
	The following procedure was used to randomly select grid cells and facilities for the point source secs in Table 3-10. 
	Step 1 
	1.1 Randomly select a grid cell from the population of nonzero ROG grid cells in the SOCAB. 
	( 1.2 Record the number of unique facilities for each SCC of interest (i.e., all the secs in Table 3-10) thai occur in the grid cell. 
	1.3 Repeat this process until the minimum number of facilities is obtained for each sec. 
	Step 2 
	Perform the following process for each source type of interest (e.g., 
	power plants, refineries, surface coating facilities, etc.). 
	2.1 Begin with the first sec listed for the source type. 
	2.2 From the selected grid cells, define the population of facilities that contains the sec. 
	2.3 Randomly select a facility from the population identified above. 
	2.4 Identify those secs in Groups 1 and 2 (for the source type of interest) that occur at the chosen facility; consider that facility selected for those secs. 
	2.5 Move to the next sec listed for the source type. 
	84052 8 
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	2.6 If the number of selected facilities for this sec is greater than or equal to the m1n1mum number, move to the next SCC (and repeat Step 2.6). If it is not, repeat Steps 2.2 through 2.5 for this sec. 
	2.7 Repeat this process for the secs in Group 1 until the number of selected facilities for each sec is greater than or equal to the minimum number. These are the facilities that will be used to investigate Group 1 SCCs. 
	2.8 Continue this process for all Group 2 secs for the source type of interest. Repeat this process until the number of selected facilities for each sec in Group 2 is greater than or equal to the minimum number. 
	A total of 248 unique facilities in the SOCAB, each possessing at least one SCC in Table 3-10, were randomly chosen in a manner consistent with the selection procedure. Data from EDS were then obtained from the ARB in the form of turnaround documents (TADs) for each of the.selected facility identification numbers. 
	Review of Inventory Data for Initially Selected Facilities 
	After the TADs were acquired for the selected facilities, we performed a data review to assist in the survey formulation. This review was a major undertaking since the TADs consisted of over 5000 pages of computer output listing for each facility SIC/SCC codes, emission factors, operating schedules, annual emission rates, and so forth. At this stage we found that the TADs provided an extensive framework for data entry, but that often the data were missing from the framework. For example, the source descript
	84052 8 54 
	Final Selection of Facilities for Survey 
	After reviewing the TADs for nonspecific SCCs, we concluded that (1) sources with nonspecific SCCs were a diverse group, (2) the nu8ber of facilities for each of the nonsrecific secs was too large to per~it a survey of the entire population, and (3) a large percentage of the total einissions frorn these SCCs came fro", a sr11all number of facilitie~. Therefore, the survey for the nonspecific SCCs was -ies i gned to focus on the la.ryest er:iitters for such secs rather tf1an on randonly selected facilities. 
	The final set of facilities selected for the survey is presented in T3ble 4-1. This table, which is derived from Table 3-10, lists the secs, source types, and number of facilities that were initially planned to be surveyed or otherwise investigated in Task 2. 
	SURVEY OF SELECTED FACILITIES 
	As shown in Table 4-1, the source types to be surveyerl were grouped into higher (Group 1) and lower {Group 2) priorities. In consideration of available resources for the task, it was decided that gener~l ly only Group 1 fr1cilities vmuld be surveyed. Thus, a total of lfil facilities v,ere selected for survey. The types of facilities selected are categorized in Ta'.:lle 4-2. Investiqations of 1riore than one type of process were ,Jlanned for :nany of the selected facilities. 1-lCH'lever, after co1nparing em
	Questionnaire Design 
	Two sets of questionnaires, a cover letter, and an introduction were 
	developed for use in the survey. Each facility to be surveyed was sent 
	the cover letter, introduction, and a subset of the questionnaires 
	s4os2(a)r 
	8 
	55 
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	TABLE 4-1. Summary of initial approach to Task 2. 
	TABLE 4-1. Summary of initial approach to Task 2. 
	TABLE 4-1. Summary of initial approach to Task 2. 

	---·-
	---·-
	-


	-
	-

	Number of 
	Number of 

	Population of fdcilities 
	Population of fdcilities 
	rdcilities for· which lAUs wen, 
	Sdmple Sile of Facilities to Le 

	sec 
	sec 
	. Descriptor 
	in SCAQMD 
	Obtained 
	Surveyed 


	Tdb]e 3-10 
	Reco111nended Source Ttees for Studt 
	Point Source File 
	Point Source File 
	Point Source File 

	(1) Power Plants IOIU0401 Ex Comb Boiler-Elec Gen-66 Oil Norm Frg 10100501 Ex Comb Boiler-Elec Gen-HI & H2 Distil late Oil IOlUUbOl EA Con,b Boi ler-Elec Ge11-Natural Gas >100 MMlltu/hr 
	(1) Power Plants IOIU0401 Ex Comb Boiler-Elec Gen-66 Oil Norm Frg 10100501 Ex Comb Boiler-Elec Gen-HI & H2 Distil late Oil IOlUUbOl EA Con,b Boi ler-Elec Ge11-Natural Gas >100 MMlltu/hr 
	10 14 16 
	3 4 4 

	(2) 
	(2) 
	Refineries 

	0, O'\ 
	0, O'\ 
	fu:o~l'_! JU6Yyg99 Petro Industry-Miscellaneous-Not Classified 30699998 Petro lndustry-Miscella11eous-Not Classified 3U688lJOI Petro Industry-Not Classified 
	132 13 5 
	12 !i 2 

	TR
	(3) 
	Refineries 

	TR
	~..'!.!!Rl 3U6UOU05 Petro Industry-Fugitive-MiscellaneousSa111µling/Purging31J60J301 Petro lndustry-Cdtalytic Refomier-General 3Uo00803 Petro lndustry-Fugutive-Pu111p Seals w/o Controls 30bCJUbU2 Petro Industry-Fugitive-Process Drains-w/o Controls 30bOIJfJ04 Petro Industry-Fugitive-Compressor Seals J06UUlJUJ Petro Jndustry-Fugitive-PiµelineValves/flanges 
	-
	-

	16 10 13 12 3 7 
	4 3 4 3 I 2 

	TR
	Group ~ 

	TR
	30600601 
	Petro Industry-Refining-Vacuum Jet-Vacuum llistillation 
	7 
	2 

	TR
	(4) Bulk Lldnts a,'.'!_Ter!!'J_~ 

	TR
	~roup 
	I~ 

	TR
	40400111 Bulk Terminals-Gasoline RVP!O-Floating67K bbl Standing Loss 
	-

	2 
	l 


	NA -Not Apµlicable. No fJciJities will be surveyed for these secs. 
	NA NA NA 
	17 6 2 
	4 3 
	4 
	3 1 
	2
	t 
	2 
	l 
	Mell,od of Select i 119 Fdci lit 1es to be Surveyed 
	NA 
	lligh Emiss ion Rates 
	-

	Random 
	Random 
	I 
	Sunmary of Approach 
	Obtain tempura 1 data fro111 SCl. 
	Survey facilities to attempt to characterize sources and estimate emissions. 
	Survey facilities. Obtain estimates of the numbers of each type of com­po11e11t (e.g., vdlves, flanges, pump seals, etc.). Collect information on catalytic reformers Jnd vacuum di~tillation units. 
	Survey facility. Obtain through­put data and data on other pdra­011 d IJilk by tan~ IMS is from emis~iun fee ddta and survey results. 
	meters 

	-------·----. ------------
	-

	(Continued) 
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	TABLE 
	TABLE 
	TABLE 
	4-1 
	(continued) 

	sec 
	sec 
	Descriptor 
	Population of Facilities in SCAQMD 
	tlu1nber of Facilities for which TADs ~,ere Obtained 
	Sample Size of Facilities to be Surveyed 


	(5) 
	(5) 
	(5) 
	(5) 
	Bulk Plants and Ten11inals 

	§_r~E_ l 404U0199 Bulk Termindls-Unspecified 

	(6) 
	(6) 
	Bulk Plants and Tenninals 


	Group ~ 
	40600126 Petro Marketing-Gasoline-Tank Trucks­Submerged Loading 40600101 Petro Marketing-Gasoline Loading­Tank Cars/Trucks 40688801 Petro Marketing-Gasoline-Fugitive [missions u, 
	40600131 Petro Marketing-Gasoline-Tank Trucks­
	........ 
	Submerged Loading 40600198 Petro Marketing-Unspecified-Tank Truck Loss 40600151 Petro Marketing-Gasoline-Tank Trucks Unloading 
	(7) Surface Coating Facilities 
	Gr~,_l 
	40299999 Organic Solvent-Coating-Unspecified 4028tlfl01 Organic Solvent-Coating-fugitive­Unspecified 40200901 Organic Solvent-Thinning Solvent-
	General 40200801 Organic Solvent-Coatlny-Oven-llnspecified 40200810 Organic Solvent-Coating-Oven-General 40200803 Organic Solve11t-Couting-Oven--·175 F 40200802 Otqanic Solvent-Coatlng-Oven-<175 F
	-

	U11sr,eci fied 40200101 Organic Solvent-Coatings-Paint­Pulymerlc llot Air Dried 40200199 Organic Solvent-Coatings-Not Classified (Paint) 40200110 Organic Solv~nt-Coatings-Palnt­Solvent Based 40200102 Organic Solvent-Coatings-Paint-Acetone 
	4
	12 
	NA 12 
	4
	21 
	NA 6 
	3 
	NA tlA 6I I 
	36 
	NA 

	3 
	NA
	2
	5 
	50 
	50 4 
	lll03 
	2 141 
	2 
	12 
	12 
	I 2 
	12 4 
	Ill 
	I 50 
	1 
	5 
	5 31 
	4 84 
	4 
	6
	6 
	2 
	2 
	4 
	3 
	19 
	Method uf Selecting Facilities to lie Surveyed 
	Su11111ary of Approach 
	High [mission Rates 
	-

	NA 
	Jldndorn 
	Survey facilities to attempt to identify sources and estlnwte e111issic,ns. 
	I

	The TADs were reviewed for these source types dnd a decision was made to exclude tt,~rn fro111 furtt,er exJmindllo11. 
	Survey facilities. Evaluate simlla,·ities in coatings used, and therefore in emission factors and species profiles, s1it11ln groups of SCCs and and SICs. 
	-
	-

	NA -Not Applicable. No facilities will be surveyed for these secs. 
	NA -Not Applicable. No facilities will be surveyed for these secs. 
	(Contittued) 
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	TABLE 4-1 (continued) 
	----------·-·---·----•---------·---~-------------------·---------
	-

	Puµulal ion of Facilities .cc Descriptor 
	in SCA(JMD 
	7) ~~_dftce Coating Facilities (Continued) 
	~...!:!?'..'1'_£. 40200701 Or,1.:inic Solvent-Coating-Adhesive-General 
	42 40200799 Orljanic Solvent-Coating-Composite 
	II 
	40200710 Organic Solvent-Coating-Adhesive-General 
	2 40200703 Organic Solvent-Coating-Toluene 
	I 
	40200501 Organic Solvent-Coating-Enamel-General 
	I51 40200599 Organic Solve11t-Coatin~-Co11,posite 
	31 402005!0 Orgonic Solvent-Coating-[namel-General 
	6 40200504 Organic Solvent-Coating-Toluene 
	I 
	40200401 Organic Solvent-Coating-General
	u, 
	!Ill
	Lacquer
	00 
	40200499 Organic Solvent-Coating-Not Classified (Lacquer) 
	38 40200410 Organic Solvent-Coating-General Lacquer 
	7 40200601 Organic Solvent-Coating-Primer-General 
	55 40200610 Organic Colvent-Coating-Prime1·General 
	-

	5 40,00699 Orga11ic Solvent-Coating-Co111posite 
	3 40200210 Organic Solvent-Coating-Water-O•sed Paint-General 
	2 40200301 Organic Solvent-Coating-Varnish/ Shellac-Gener•l 
	25 40200399 Organic Solvent-General 
	3 
	8) l~orage Tanks 
	r;ruuJ_J__J 403~9999 Petro Storage-Unspecified [mission 
	73 40388801 Petro Storage-Unsµecified rugitive £mission 
	I 
	----------~----
	-

	r1A -Not Aµplicable. tlo facilities ,1ill be surveyed for these secs. 
	li11111ill'I. Of facilities tor ~,llich TADs were Ol>ta i ned 
	4 2 
	1 
	I 
	JO 3 
	I 
	1 8 3 
	l 
	5 I 
	I 
	I 
	3 1 
	10 I 
	---------------~
	-

	Sa11,ple Size of facilities to be Surveyed 
	4 
	2 
	I I 
	JO 
	3 
	l 
	I 
	8 3 I 5 I 
	I 
	I 
	3 
	l 
	14 I 
	1-ktl,ud <, :ic l l·c ti 11 rac i l it i es 
	to be Surveyed 
	l<a 11drn11 
	lliyh [mis sio11 Rate 
	Summary _of Approdch 
	~dlllf~ ,qq,r1,c1d1 d~ de~cr1t,etJ di.Jove_• tor <n lJup l ~urL1ce 
	C.ucttiriy I dC i lit ie~. 
	Survey f<1cilities, Obtain thrnu<Jl1put data and iderit i fy tank contents on a tank by tank bctsis. 
	(Continued) 
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	TABLE 4-1 (continued) 
	TABLE 4-1 (continued) 
	TABLE 4-1 (continued) 

	sec 
	sec 
	Oescriptur 
	·---. 
	I----------·-----,------flu111iier !d racilities Population Ifor ~,hich of facilities lAUs_were in SLAQHU Obtained ---
	-
	-


	(9) ~.!J_r:.a_ge Tanks 
	(9) ~.!J_r:.a_ge Tanks 

	Grou11 1 
	Grou11 1 

	~l,1'Jli I'J'J l'dro Storage-llot Cl ass i fi ed-f ixed Roof­Hor~ ing Loss 40301099 Petro Storage-Unspecified-Fixed Roof­f/urU11g Loss 40301098 Petro Storage-Unspecitied-fixed Roof250r bbl-Breathing Loss 40301097 Petru storage-Unspecified-fixed Hoof6n bbl-Breathing Loss 40300191.! Petro storage-Not Classified-fixed Roof­Breathing Loss 
	~l,1'Jli I'J'J l'dro Storage-llot Cl ass i fi ed-f ixed Roof­Hor~ ing Loss 40301099 Petro Storage-Unspecified-Fixed Roof­f/urU11g Loss 40301098 Petro Storage-Unspecitied-fixed Roof250r bbl-Breathing Loss 40301097 Petru storage-Unspecified-fixed Hoof6n bbl-Breathing Loss 40300191.! Petro storage-Not Classified-fixed Roof­Breathing Loss 
	-
	-

	60 13 6 10 42 
	8 2 I 2 5 

	~f_(l_Ujl_ j 
	~f_(l_Ujl_ j 

	403U0299 
	403U0299 
	Petro Storage-Not Classified-floating Roof-Standing Loss 
	24 

	(JO) 
	(JO) 
	ilQ!:,J.'.J~-l anks 

	Gro."]~] 
	Gro."]~] 

	40300104 Petro Storage-Crude-Fixed Roof Tank­f/orki11g Loss 40301010 Petro Stordge-Crurle RVP5-fixed Hoof67K bbl-Breathing Loss 40300102 Pr,tro Stor·age-Crude-Fixed Roof Tank­Breathing Loss 
	40300104 Petro Storage-Crude-Fixed Roof Tank­f/orki11g Loss 40301010 Petro Stordge-Crurle RVP5-fixed Hoof67K bbl-Breathing Loss 40300102 Pr,tro Stor·age-Crude-Fixed Roof Tank­Breathing Loss 
	-

	25 35 18 
	3 4 3 

	( 11) 
	( 11) 
	Storil.'.JC' _l anks 

	TR
	fu'!ll']'? 401u02U4 l'et ro 5tor·age-Crude-fl oat i ng Roof­Hork ing Loss 40300203 Petro Storage-Crude-floating Roof­Standing Loss 
	22 23 
	3 3 

	(12) Oil 
	(12) Oil 
	and Lias 
	Production 

	31000199 Oil &Gas Production-Crude-Not Classified 31000299 Oil &Gas Production-Natural Gas­Not Classified 
	31000199 Oil &Gas Production-Crude-Not Classified 31000299 Oil &Gas Production-Natural Gas­Not Classified 
	68 60 
	20 20 


	-· --------------------
	-

	Sample Size of faci Iities tu lie Surveyed 
	NA 
	NA 
	tlA 
	NA 
	I . 
	NA NA 
	NA NA 
	NA -Not AfJPlicable. llo facilities will be surveyed for tl11•se secs. 
	MdliuJ oi Selecting facilities 
	to tie Surveyed 
	tlA 
	I 

	NA 
	'>un111a,·y of Apµrodch 
	The TADs were reviewed for these source types and a dicision was made to exclude them from further examina­tion, This decision was based on the expectation that large sample sizes would need to be surveyed in order to investigate these source types because of the diversity of the tank contents. After fur­ther discussion, two of these secs were added to the survey: ~0300199 and 40301099. 
	Survey facilities. Obtain through­put data and other parameters on a tank by tank basis from emission fee data and survey results. After further discussion, these three secs were excluded from the survey. 
	The TAlls ,-,ere revie,-,ed for these source types and a decision made 
	to exclude tl1e111 examination. 
	to exclude tl1e111 examination. 
	to exclude tl1e111 examination. 
	from further 

	Lmission estimates by source and by prnJuction field 1<i 11 
	Lmission estimates by source and by prnJuction field 1<i 11 
	type be 


	derived u,ing results from the study KVU recPntly perfonned for the AIW and ott1er infon11ation. 
	IIIU(•,I) 
	(Cont 
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	TABLE 4-1 (continued) 
	MetlrwJ ot idcilillE,s 
	f11J11rl,r·r ol 
	Sc Iec tin~ Population 
	Jdrup Ie \ i ze 
	Facilities of racilities 
	Facilities of racilities 
	of Facilities

	for which 
	to be Su11111ary of AppruaLh 
	to be
	fAIJs 1·1er·e 
	Surveyed
	Surveyed
	Surveyed
	Obtained

	in SCMJMD
	sec Descriptor 
	( 13) Chemical_Manufactur·_!lljj 
	r.ro"l' .! S1,,-vfy foL i Ii ties to <ltte11,pt lo
	tliqh [nris­sion Rates 
	32
	JO
	353
	Jlll<JY999 Chc111ical Mfg-Fugitive fmissions 
	Jlll<JY999 Chc111ical Mfg-Fugitive fmissions 
	clraracterize sources and est 1111ate emissions. 

	(14) (lien.!_i_c~l. Manufacturing 
	!i!Q.Uf'..~ 
	The 11\Ds were reviewed for these
	1111
	30lfJJ40l Chrnrical Mfg-General Paints­
	30lfJJ40l Chrnrical Mfg-General Paints­
	source types and a decision mJde

	1111
	2
	4
	Mixing/Handl ing 
	Mixing/Handl ing 
	to e,clude them from further

	NA examination. 
	3
	9
	30102699 Chemical Mfg-Synthetic Rubber 
	'1rea Sou[Ce Fi_l~ O'l 
	0 
	(15) ~ha1_1 Pavi_!!g file composition of asphalt pro­
	Not llpµlicaLle to Area Sources ducts used in tire South Coast Air 
	Not llpµlicaLle to Area Sources ducts used in tire South Coast Air 
	AAA46870 Asphalt Pdving-Cutback Asphalt 

	Evaporation AAA46888 Asphalt Paving-Rodd Oil Evaporation 
	flasin will be investig<ll!•rl. A/\/146904 llsphdlt Paving-Emulsified Asphalt Evaporation 
	(16) it_!l_(j~HI<lrl'_ Internal Combustion Sources ·1he emission factors that a1·e
	Nol /lppl icable to Area Sources being used fur engines that ue curr-enl ly in the inventory 1·1i I 1 be 1·evised. [11<Jines that are 11,issiny ft-0111 tl1e inventory will t,e i,1f-11ti­
	fied and included using various sources of information. 
	AAA66787 lnternal Combustion-Natural Gas 
	(17) Gasoline [vopo,·at_ion_at Service Stations 
	(17) Gasoline [vopo,·at_ion_at Service Stations 
	Not Applicable to Area Sou1,ces lhe activity dilto, emission factors,

	I
	AA/146540 Gasoline Evaporation at Service Stations­
	AA/146540 Gasoline Evaporation at Service Stations­
	and ROG Si'ecies profi Jes for· these

	Vehicle Refueling AA/146565 Gasoline Evaµoration at Service Stations­
	sources will be reviewed and im-Spillage 
	prove111e11 ts w i 11 t,e inve s l i 9" led.
	J l
	--~ ----·-~-----------------------·-
	-

	(Continued)
	NA -Nut Applicable. No facilities will be surveyed for these secs. 
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	TABLE 4-1 (concluded) 
	'.,CC Descriptor 
	(Ill) u,g,ecificd Emissions AAAIOIOB ???????? Unspecified Emissions ???????? 
	!~ther Puss i bl e Source Types 
	(19) Point oource File 
	Pm,,er PlJnts(ROG ~ec_iation Oa_!!l_) 
	10100401 Ex Como lloiler-Elec Gen-#6 Oil 
	Norm frg
	0-, 
	I-' 
	10100501 Ex Cumb Goi ler-Elec Gen-Iii & #2 Oisti I late Oi 1 10100601 Ex Co111lJ Go i l er-El ec Gen-Natural Gas-> JOO nun □ tu/hr 
	(20) Mi scel_l.9_IJ~o~ ~ vent 
	49099999 Orgdnic Solvent-Miscellaneous­Unspecified 
	(21) Prl_,1!_~ 40500599 Printing-Ink Thinning Solvent-Unspecified 40~00501 Printing-Rotogravure-Unspecified 4050030 l Printing-fl exograpl1 i c 40500401 Printing-Lithographic-Unspecified 40500299 Printing-Unspecified 
	(22) Q_e_g_rea sJ_!l:l 40100299 Organic Solvent-Degreasing-Composite Solvent 
	40100399 Or-\Jiinic Solvent-Cold Cleaning-Not Specified 
	f/11111l,(•r of Lici I ities 
	Sample Size PopulJtion 
	of f"itcilities of facilities 
	for which 
	TADs were 
	to be in SCAQMD 
	Surveyed
	Obtained 
	Not Applicable to Area Sources 
	10 
	14 
	16 
	92 
	22 
	6 27 14 
	1 
	832 
	26 
	riA -Not Applicable. No facilities will be surveyed for these secs. 
	3 
	4 
	4 
	11 
	5 2 5 4 1 
	50 
	5 
	NA 
	ttA 
	NA 
	NA 
	NA NA IIA tlA NA 
	NA 
	NA 
	Mi, tiHJlJ lJ, Selecting facilities to be Surveyed 
	NA 
	tlA 
	NA 
	NA 
	NA 
	Su111111,ffy of Approdch 

	lhe SJwc i<1t iun of L"111issions from 
	this sou re" '""l' be (11011•11·<1 nn the basis of 011, inv~'>t iqati,,n of sur­filce COJt ing J,oint S(lUl'U'S, Utlie,­thJn that, this source type 1,ill t:,e exclud1!rl from furtlier e,.a11,i11at ion. 
	Existing suur~e test ddta thdt in­cludes speciation of RllG emissions will be researched using available l iter·ature and tl1rough discussions with various Individuals. 
	The lADs were reviewed for these source types and a decision made to exclude them from futher Investi­gation. 
	The TADs were reviewed for these source types arrd a dee is ion made to exclude them frc,m futher investi­gation. 
	Ttie TAIJs ~,ere rcviewt'd for these source types and a decision made to exclude them from further invest!gation. 
	-

	• 
	84052 
	TABLE 4-2. Types of facilities selected for the survey. 
	Type of Facility No. of Facilities 
	Facilities from EIS File 
	Facilities from EIS File 
	Facilities from EIS File 

	Surface coating 
	Surface coating 
	36 

	Refinery 
	Refinery 
	14 

	Chemical plant 
	Chemical plant 
	6 

	Petroleum bulk plant/terminal 
	Petroleum bulk plant/terminal 
	5 

	Tire manufacturing 
	Tire manufacturing 
	2 

	Fuel oil pumping 
	Fuel oil pumping 
	2 

	Oil production 
	Oil production 
	1 

	Power plant 
	Power plant 
	1 

	Lube oil blending 
	Lube oil blending 
	1 

	Facilities from EDP File 
	Facilities from EDP File 

	Surface coating 
	Surface coating 
	57 

	Petroleum bulk plant/terminal 
	Petroleum bulk plant/terminal 
	11 

	Oil production 
	Oil production 
	6 

	Chemical pl ant 
	Chemical pl ant 
	6 

	Chemical bulk plant/terminal 
	Chemical bulk plant/terminal 
	5 

	Surface coating manufacturing 
	Surface coating manufacturing 
	4 

	Gas processing or compression 
	Gas processing or compression 

	plant 
	plant 
	3 

	Oil industry research 
	Oil industry research 

	laboratory 
	laboratory 
	1 
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	selected specifically for the individual facility. The cover letter was presented on ARB letterhead and signed by the chief of the ARB Research Division, which was thought to be one of the major reasons that the survey response rate was high. The introduction described the purpose of the survey, the procedures to be used in completing the questionnaires, and provided assistance regarding difficulties that might be encountered. 
	The first set of questionnaires (forms I-A through I-E) was designed to investigate emission sources currently included in the inventory as well as all emission sources that should have been included. The second set of questionnaires (forms II-A through II-E) was designed to investigate source categories possibly missing from the inventory. The questionnaires were generally based on information contained in the inventory and the SCAQMD emission fee forms, and in many cases were individually tailored to each
	Questionnaire Form I-A: Miscellaneous Emissions--This questionnaire was used for the majority of emission sources with nonspecific secs (e.g., chemical manufacturing-unspecified, petroleum industry-unspecified, etc.) that orginiated from the EDP file. For these emission sources, the only information contained in the inventory consisted of a permit identifica­tion number,_ a nonspecific sec, and an emission rate. On the basis of such limited information, it was difficult to formulate well-directed questions.
	Questionnaire Form 1-B: Surface Coating--This questionnaire was primarily used for facilities involved in surface coating that originated from the EDP file. A two-part approach was taken for these facilities. First, an attempt was made to obtain a complete inventory of all organic materials used at the facility in 1979. Second, each source included in the inventory was investigated. As with Form I-A, the questions ·were general in nature since a permit identification number and an SCC were the only means of
	Questionnaire Form I-C: Facility-Specific Questions--This form was used 
	to ask a variety of specific questions developed with the intent of 
	identifying a complete emission inventory for the surveyed facility. If 
	the facility consisted of well-defined sources, the questions were quite 
	specific. 
	Questionnaire Form I-0: Emissions from Storage Tanks--This form was 
	specifically directed at entries in the inventory with SCCs for storage 
	tanks with unspecified contents. In general, this form was used for 
	facilities from the EDP file. Therefore, the information in the survey 
	response included both the specification of the contents of the tank and 
	an emission estimate representative of 1979. 
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	Questionnaire Form I-E: Surface-Coating-Facility-Specific Questions--This questionnaire was similar to Form I-B except that it was used for facili­ties from the EIS file rather than from the EDP file and consisted of two parts. The first part was used to obtain a complete inventory of all organic materials that were used by the facility in 1979; the second contained specific questions that usually involved more detailed identifi­cation of an organic material or concerned a control system at the facility. 
	Questionnaire Form II-A: Fugitive Emissions--This form was directed 
	toward estimating fugitive emissions from various components (e.g., 
	valves, pumps, compressors, etc.) that contain organic materials. 
	Questionnaire Form II-B: Emissions from Vacuum Trucks--This form was 
	used to identify facilities that used vacuum trucks to transfer organic 
	materials in 1979. Information that would assist in estimating emissions 
	from this activity was requested. 
	Questionnaire Form II-C: Emissions from Storage Tank Cleaning--This form was used to identify facilities that cleaned storage tanks during 1979 and to request information that would assist in estimating these emissions. 
	Questionnaire Form II-0: Emissions from Industrial Solvent and Surface 
	Coating Use--This form was directed toward estimating emissions from .solvent and surface coating use at facilities whose primary business was 
	unrelated to these activities (e.g., refineries, bulk plants, and chemical 
	plants). 
	Questionnaire Form II-E: Stationary Internal Combustion Engines--This 
	questionnaire was used to identify stationary internal combustion engines 
	at all of the facilities in the survey and requested information that 
	would allow the estimation of these emissions for 1979. 
	Survey Procedures 
	Initial Contact 
	Five of the 161 facilities had recently been surveyed by Science Applica­
	tions, Inc. as part of an ARB study of solvent use and were therefore 
	dropped from the survey. For facilities from the EIS file, the company 
	name, facility address, and a contact name generally existed in the 
	inventory. For facilities from the EDP file, the company name and 
	facility identification number were the only identifying information in 
	the inventory. The facility identification number for EDP facilities is 
	8 40 52 8 64 
	not used for externa1 correspondence with co,npan i ,?s, and company personnel were therefore not familiar with these nu~bers. As a result, co~panies with multiple facilities were unable to use these identification numbers to determine which of their facilities were being surveyed. 
	\~ith tt1is information as a s,tarting point, an attempt was rriade to determine an address, telephone number, and contact name for each of the facilities using the follovling sources of infori!lation. 
	The 1982 California M:in'Jfacturers' Reqister rublis1ed by Thies Mirror Press 
	The 1983 U.S.A. Oil Industry Directory published by Penn Well 
	Publishing Company 
	Telephone directories 
	The SCAOMD permit files. 
	Once a facility phone number was identified, an initial call was made to 
	identify the individual v1ho vmuld receive the survey. This call was also 
	used to confirm or obtain an address to which tt1e survey would be sent. These initial phone calls were believed to be another reason for the high 
	response rate obtained in the survey; by identifying an individual accountable for completing and returning the survey, the prohahility of 
	obtaining responses was greatly improved. 
	However, two problems occurred during these initial contacts. The first problem related to the identification of certain facilities for firms such as oil companies with numerous facilities. One method of identifying such facilities \'las tt1rough the equip1:1ent per,nit identification nimbers. However, in some cases, we found that the permit identification numbers contained in the inventory were not valid; as a result, it became more difficult to irlentify some facilities. A second difficulty concerned a nu
	Follow-up Methods 
	Within one month of sending the questionnaires, each facility that had 
	not yet responded was called. During these calls, questions posed by the 
	facility contact were answered and a schedule was set for completion of 
	the questionnaire. Approximately once a month for the following two 
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	months a series of calls were placed to facilities that still had not responded to the survey~ The intent of these calls was to obtain a survey response as soon as possible. Approximately four months after the questionnaires were sent a final set of calls was made. During these calls attempts were made to obtain answers from the facility contact to key questions over the phone, if possibie. As a result of this extensive survey follow-up, facilities that did not respond to the survey were contacted over 10 t
	Most Frequently Asked Questions 
	The survey resulted in numerous questions from individu~ls at the selected facilities. A review of some frequently asked questions provides two types of information. First, the problems encountered in responding to the questionnaire provide some insight into possible shortcomings in the data that were provided. Second, these same problems provide insight into ways in which questionnaire and survey design can be improved. The fol­lowing questions were asked most frequently. 
	Why is the survey being performed for 1979 and what do we do if 1979 
	data are no longer available? 
	What is the purpose of this survey? 
	The cover letter indicates that the questionnaire must be returned in 10 days. When do we actually have to return it? 
	How can we identify the facilities to which the questionnaires apply? 
	How can we identify the equipment to which the questionnaires apply? 
	In general, the last two questions caused the greatest confusion because, 
	in many cases, the only information in the questionnaire that could be 
	used to positively identify the equipment or facility being surveyed was 
	the permit identification number. Therefore, the use of permit 
	identification numbers to identify equipment and facilities needs to be 
	clearly stated in designing these types of questionnaires. 
	Summary of Survey Responses 
	A description of survey responses and the reasons why responses were not 
	obtained for some of the original 161 facilities is presented in Table 
	4-3. We were unable to obtain responses for 25 facilities. For 20 of 
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	TABLE 4-3. Summary of survey responses. 
	Response Characterization No. of Facilities 
	Returned completed survey 
	112 
	\ 
	Completed by telephone 
	10 
	Not deliverable or facility closed 17 
	Facility changed ownership-1979 records not available 3 
	-

	Surveyed by Science Applications 5 No response 14 
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	these facilities, the questionnaire was not deliverable, the facility was closed, or the facility had changed ownership and 1979 records were not available. The other 5 facilities were not sent surveys, as noted, because they had recently been surveyed as part of another study. 
	Of the 136 facilities that could have responded to the survey, 122 facilities responded. This represents a 90 percent survey response which is considered to be quite high. This high survey response·appears to be the result of 
	The initial facility contact to identify a responsible individual 
	prior to sending the survey. 
	The use of a cover letter on ARB letterhead. 
	The comprehensive survey follow-up. 
	INVESTIGATION OF SYSTEMATIC ERRORS AND WEAKNESSES IN THE INVENTORY 
	In addition to the survey of facilities, the approach we designed to improve the emission inventory included other investigations described in the following paragraphs. 
	Review of Existing Information on Systematic 
	Errors and Areas of Weakness in the Inventory 
	Both source-specific and systematic problems with the inventory were explored in the project. Source-specific problems are related to specific types of sources; investigation of such problems was intended to improve the 1979 MED inventory. Systematic errors, on the other hand, are biases in the inventory that represent broad types of errors that might affect several source categories. The major emphasis in Task 2 was on investi­gating source-specific errors. Systematic errors were primarily identified for i
	Three sources of information on systematic errors and areas of weakness in the inventory were reviewed: 
	(1) 
	(1) 
	(1) 
	s comments on areas in the emission inventory that were considered weak or in need of improvement as described by R. Tate of ARB in a 3 December 1982 letter. 
	The ARB 
	1 


	(2) 
	(2) 
	0verview of Methods Used to Develop 1979 Emission Data for the 1982 AQMP 1 December 1980. 
	Chapter IV of the SCAQMD Technical Paper No. 1, 
	11 
	Revision, 
	11 
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	(3) 
	(3) 
	(3) 
	Chapters II and IV of "Appendix No. IV-A: Final Inventory for the South Coast Air Basin, Air QuPlan, 1979 Revision", July 1982. 
	1979 Emission ality Management 

	From 
	From 
	our 
	review of these three 
	sources 
	of information, 
	we 
	developed the 


	following summary list of areas to be examined in greater depth, many of which were subsequently addressed during the study: 
	Stationary internal combustion engines that were exempt from 
	permitting were not included in the point source file of the 
	inventory. An estimate of these emissions was made by the ARB and 
	entered into the area source file under CES 66787. The emission 
	estimate and spatial allocation of these emissions appeared 
	questionable. 
	Fugitive organic gas emission estimates for oil and gas production 
	were made using uncertain emission factors in conjunction with oil 
	and gas production rates for each field; thus these emission 
	estimates were also uncertain. 
	In many cases, the breakdown of emissions by sec for facilities from the EIS file was not current or accurate. The specification of most secs was developed for EIS facilities in 1976 and 1977 (often by students) using data from engineering files. The total facility emissions were subsequently revised to represent 1979 conditions, but the breakdown of these emissions by sec appeared to be inaccurate. 
	Emissions from storage tanks were calculated using equations that 
	were now out of date. Revised equations from AP-42 were expected to 
	result in more accurate emission estimates. 
	The temporal distribution of emissions from some large sources such 
	as power plants had not received special treatment. 
	The information for facilities from the EDP file was not considered 
	to be accurate or representative of 1979 conditions. In general, this information was updated only when a permit was modified or when 
	special survey data were incorporated into the system. 
	Emissions from sources operating under known rule violations and 
	equipment operating under variances were not included in the 
	inventory. 
	There were inconsistencies in the derivation of emission factors for organic gases. Emission factors had been developed for HC, volatile 
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	o~ganic compounds (VOC), TOG, or ROG; however, it was not clear which of these classes of compounds were represented by a given emission factor. As a result, the speciation profile used for a source might not be consistent with the emission factor in terms of organic compounds (e.g., aldehydes, methane, ethane, etc.). 
	There were few test data on which to base the assignment of species profiles to source categories. In many cases, assignment was based on a similarity in processes rather than on actual data covering the species emitted. 
	The approach that was used to address systematic errors consisted of three types of activities: (1) survey and investigation of selected facilities, 
	(2) investigation of selected source categories, and (3) review of species profile development and assignment. 
	Survey and Investigation of Selected Facilities 
	This activity was designed to address weak areas in the inventory that included 
	Revision of the breakdown of emissions by sec for each of the 
	selected facilities. 
	Revision of emissions from storage tanks to represent the most recent storage tank emission equations for each of the selected facilities. 
	Revision of information on facilities from the EDP file to represent 
	1979 conditions. 
	Review of data contained in the SCAQMD emission fee forms on emissions from upset/breakdown conditions and emissions from operations under variance. 
	The investigation of selected facilities also examined missing source categories and double counting of sources. 
	Missing Source Categories 
	Facilities were surveyed to determine if the following source categories existed, but were not included in the inventory. 
	Fugitive emissions from valves, pumps, compressors, etc. Vacuum trucks 
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	Storage tank cleaning 
	Industrial solvents and surface coating 
	Stationary internal combustion engines 
	Double Counting of Sources 
	In general, all types of double counting were investigated. As the project proceeded, these investigations centered on facilities that had been entered into the inventory from both the EIS and EDP files. 
	Investigation of Selected Source Categories 
	These investigations were performed to address specific areas in the inventory. They included 
	A detailed evaluation of emissions from stationary internal 
	combustion engines. 
	Re~isions to emission estimates for oil and gas production. 
	Development of a diurnally varying temporal profile for power plant 
	emissions. 
	Species Profile Development and Assignment 
	This work addressed the speciation of TOG emissions and is described in Section 5; it consisted of the development of new profiles through testing and the use of existing data. An effort was also made to assign the most appropriate profile to each source category. 
	INVESTIGATION OF SELECTED SOURCE CATEGORIES 
	Three source categories were selected for in-depth investigation in addition to the survey of selected facilities: 
	(1) 
	(1) 
	(1) 
	Power plants--Information on the temporal distribution of power plant emissions in the SOCAB was obtained and evaluated to develop a diurnal operating profil~. 

	(2) 
	(2) 
	Stationary reciprocating internal combustion engines--Emissions were reallocated from the area source file to the point source 
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	file to improve the accuracy and spatial distribution of the emission estimates. 
	(3) Oil and gas production--The existing fugitive TOG emission estimates, which were based on an emission factor and the production rate for each field, were replaced by emission estimates from a recent ARB study. For oil and gas fields with large emission rates, detailed estimates were entered into the inventory by source category. For other fields, a single emission estimate for each field was entered. 
	Power Plant Temporal Data 
	Because the original power plant NOx emission estimates were practically equal from hour to hour, a new diurnal profile was developed for emissions from external combustion sources at power plants in the SOCAB. This temporal profile was developed from continuou~-emission monitoring data for NOx emissions from Southern California Edison (SCE) plants in the s facilities make up the majority of emissions from power plants in the SOCAB, the profile was applied to the emissions of all pollutants for each facilit
	Basin. Because emissions from SCE 
	1 

	Hourly NOx emission data were obtained for June, July, and August of 1979 for each of SCE's SOCAB power plants. To develop a profile for an average summer weekday, over 5000 hourly data points for weekday operations were averaged. Every third weekday was included in the analysis, which insured that each weekday was weighted equally. Therefore, the temporal profile consisted of average hourly NOx emissions from weekday operations by SCE plants in the Basin. Daily emissions for individual power plant stacks w
	Stationary Reciprocating Natural-Gas-Fired Internal Combustion Engines 
	Need for Revisions to the Inventory 
	An ARB survey of stationary internal combustion (IC) engines indicated 
	that NOx emissions from gas-fired IC engines in the SCAQMD point source 
	data base were underestimated due to the following four types of 
	occurrences. 
	(1) Several facilities with stationary IC engines were not contained in the SCAQMD point source data base. 
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	FIGURE 4-1. Diurnal profile developed for power plants in the inventory. 
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	(2) 
	(2) 
	(2) 
	Some facilities with stationary IC engines were in the point source data base, but no IC engines were listed for the facility. 

	(3) 
	(3) 
	Total fuel use for gas-fired IC engines in the point source data base was lower than in the ARB survey. 

	(4) 
	(4) 
	The average NOx emission factor used in the SCAQMD data base was lower than the factor used by the ARB. 


	As a temporary solution to the underestimation of emissions, an area 
	source category was previously developed for the remaining NOx emissions 
	and assigned CES number 66787, as documented in an ARB technical note 
	dated 2 February 1983. We developed a more comprehensive solution by 
	entering emissions from as many IC engines as possible into the point 
	source file of the inventory. This resulted in a more accurate spatial 
	emission distribution as well as a more accurate estimate of total 
	emissions from this source category. 
	Development of Emission Factors 
	The first step in improving the estimates for this source category was to review the ARB survey to determine the engine and models involved. Various literature sources were then reviewea to determine the most appropriate NOx emission factors for these engines. These literature sources included 
	manufacture.rs 

	Compilation of Air Pollutant Emission 
	EPA Publication No. AP-42--
	11 

	Factors." 
	A document prepared by Engineering-Science for Southern California Edison--"Evaluation of CARB Proposed NOx Emission Standards for Stationary Internal Combustion Engines." 
	A recent report prepared for an ARB research contract--"Emission 
	Characteristics of Crude Oil Production in California." 
	On the basis of a review of the data contained in these documents, different emission factors for several types of engines were identified. However, the use of several different emission factors in the inventory posed certain problems. First, some categories of emission factors were based on limited data, and thus might not be representative. Second, the improved accuracy of using several emission factors for IC engines in 
	\_ 
	\ 

	8 40 52 8 74 
	the inventory might not justify the increased complexity of this 
	approach. As a result, only two categories of emission factors were 
	developed: 
	(1) 
	(1) 
	(1) 
	An emission factor of 640 pounds of NOx per million standard cubic feet of gas (lb NOx/10SCF) was applied to small engines (less than 300 horsepower) used to drive oil well pumping units. Small engines tend to be less efficient and therefore have lower NOx emission factors. Moreover, these engines are normally operated at less than 50 percent of load, which results in substantially lower NOx emission factors. This emission factor was developed on the basis of source test data from an ARB study of emissions 
	6 


	(2) 
	(2) 
	An emission factor of 3400 lb NOx/10SCF was used for all other engines. This is the most widely accepted NOx emission factor for IC engines and is contained in AP-42. 
	6 



	Procedure for Modifying the Inventory 
	The main source of information used to change the inventory was a 1979 ARB survey of emissions from stationary IC engines. The responses to this survey were obtained from the ARB and organized by facility. These data were then reviewed and compared to the contents of the 1979 inventory. On the basis of this review, three conditions were identified, each of which required a special approach to changing the inventory. 
	(1) Facilities in the inventory that include emissions from stationary gas-fired IC engines. 
	(2) Facilities in the inventory that do not include emissions from ( IC engines. 
	(3) Facilities not identifiable as being in the 1979 inventory. 
	Prior to modifying the inventory for IC engines, all revisions for facilities that were surveyed were made to the inventory. Using the modified inventory as a baseline, the emissions from stationary gas-fired IC engines were reviewed on a facility-by-facility basis. The contents of the inventory were compared with the results of the ARB survey and with available 1979 emission fee data to select the most appropriate emission estimate for these engines. This estimate was then entered into the point source fil
	75
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	None of tne remaining facilities in the ARB survey of IC engines could be identified in the point source file. Total emissions from these 34 facilities or combinations of facilities were tnerefore estimated and included as an area source under CES 66787. The identification of these facilities and documentation of tne emission estimates are also presented X B. 
	in Append i

	Oil and Gas Production 
	Reasons for Changes to the Inventory 
	The original emission estimates for oil and gas production in the 1979 inventory were estimated by production field. The emission estimates were developed through use of the total oil and gas production rates for each field together with EPA emission factors for fugitive HC emissions. There were several reasons why this approach to estimating emissions from oil and gas production could be improved. 
	Large variations exist in the types and numbers of emission sources that comprise oil production fields. Therefor~, emissions from oil and gas production should be based on data for specific types of sources. 
	The types and numbers of sources tnat make up oil production fields in the SOCAB are significantly different from those in other United States oil fields. Therefore, relevant information applicable to sources in the United States9 such as the EPA fugitive emission factors, may not be applicable to oil and gas production in the SOCAB. 
	Information Used to Modify the Inventory 
	The primary basis for modifying the inventory was information obtained from an ARB research study (KVB, 1983). The emission estimates from tnis study were used with some modification; however, two limitations to these estimates should be noted. 
	Storage tanks--The KVB study used data from Ventura County to develop a number of storage tank emission models based on well populations and gas-to-oil ratios. Because this method may be inaccurate for storage tank emissions, a new ARB survey of emissions from oil production storage tanks now underway Should represent a significant improvement in the emission estimates for this source category. 
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	Sumps--The KVB study developed models that e~timated sump surface 
	area on the basis of well population. The correlation between sump 
	surface area and well population for the oil field models was 
	inadequate, resulting in inaccurate sump emission estimates. 
	The total emission estimates for all source categories by field are presented in Table 7.2-2 of the final report (KVB, 1983). These emission estimates were also broken down by source category. However, the estimates for each source category in a field were only available from the draft report of the study. Between the draft and final stages of the study, changes were made to the emission estimates for sumps and pits. Therefore, to use th_e emission estimates by source category, the sump and pit emission est
	Procedure for Modifying the Inventory 
	Prior to modifying the emission inventory for oil and gas production, all revisions to the inventory for surveyed facilities were made. This modified inventory then served as a baseline for changes specifically related to oil and gas production. The first step was to eliminate potential double counting of emissions from oil and gas production in the point and area source files of the inventory. Double counting might occur because the point source file contained some fugitive emissions from oil and gas produ
	To identify all fugitive TOG emissions from oil and gas production in the point source file, a listing of all emissions with SIC 1311 (crude oil and natural gas extraction) was generated. After these estimates were reviewed and the fugitive TOG emissions identified, two types of sources-­combustion activities and gas processing plants--were excluded. This step was taken because these two source types were contained in other portions of the inventory--in the point source file for gas processing plants and in
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	TABLE 4-4. Development of adjustment factors for sump and pit emission estimates. 
	Sump and Pit Emissions (Metric Tons/Year) Information Los Angeles County Orange County 
	Total emissions from detailed sheets (draft stage of study) 
	Total emissions from detailed sheets (draft stage of study) 
	Total emissions from detailed sheets (draft stage of study) 
	5211. 7 
	5028.8 

	Total final 
	Total final 
	emissions from report 
	2232.0 
	1932.9 

	Adjustment be applied sheets 
	Adjustment be applied sheets 
	factor to to detailed 
	0.4283 
	0.3844 


	84-052 3 
	78 
	(1) 
	(1) 
	(1) 
	For point source file entries that could be identified with a specific field, fugitive emissions were subtracted from the appropriate oil and gas production field. Because tne majority of emissions that existed in the point source file were breathing losses from storage tanks, emissions were subtracted from this source category in the ARB study results. The amount of emissions that were subtracted is presented in Table 4-5. 

	(2) 
	(2) 
	For point source file entries that could not be identified with a specific field, adjustment factors were developed to subtract these emissions from the ARB study results. The first step in developing these adjustment factors was to total the point source TOG emissions for entries that could not be identified with a specific field. These totals were 


	Los Angeles County: 249.0 tons/year; Orange County: 4.5 tons/year. 
	Because the emission total for Orange County was insignificant, no adjustment factor was developed for that county. The next step was to determine the amount of fugitive TOG emissions from oil and gas production in Los Angeles County to be adjusted. This amount was determined from Table 7.3-3 of the report and was 12,575.5 metric tons/year (or 13,864.5 tons/year). Therefore, the adjustment factor for Los Angeles County was: 
	13,864.5 -249.0 = 
	13,864.5 -249.0 = 
	0.9820

	13,864.5 
	This factor was applied to all fugitive TOG emissions from ·oil and gas production in Los Angeles County that were entered into the point source file of the inventory. 
	Once these adjustments were made, the emission estimates from the ARB study were ready to be entered into the point source file. Emission estimates were entered by source category for some fields and as total emissions for other fields. All fields that had TOG emissions greater than 500 metric tons/year (as listed in Table 7.2-2 of the report) were entered into the inventory by detailed source type. Total fugitive TOG emissions from the other fields were entered as single numbers in the same manner as in th
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	TABLE 4-5. Fugitive TOG emissions subtracted from ARB study results by field. 
	Table
	TR
	TOG Emissions 

	Field 
	Field 
	(tons/year) 

	Brea Olinda (Los Angel es 
	Brea Olinda (Los Angel es 
	County) 
	31.0 

	Cast a i c Hi l l s 
	Cast a i c Hi l l s 
	2.1 

	Honor Rancho 
	Honor Rancho 
	31.5 

	Inglewood 
	Inglewood 
	8.0 

	Long Beach 
	Long Beach 
	22.0 

	Montebello 
	Montebello 
	3.6 

	Rosecrans 
	Rosecrans 
	15.8 

	Sansinena 
	Sansinena 
	4.3 

	Venice Beach 
	Venice Beach 
	0.8 

	Wilmington 
	Wilmington 
	21.2 
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	TABLE 4-6. Assignment of source classification codes to process names. 
	sec Process Name 
	4-04-003-01 4-04-003-02 3-10-001-21 3-10-001-22 3-10-001-01 3-10-001-04 3-10-001-11 3-10-001-07 3-10-001-08 4-04-003-01 
	4-04-003-02 
	3-10-001-31 
	Tank breathing losses 
	Tank working losses 
	Hell cellars 
	Sumps and pits 
	Valves 
	Fittings 
	Well heads 
	Pumps 
	Compressors 
	Tank breathing loss with 
	vapor recovery Tank working loss with vapor recovery Mechanical oil water separator 
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	The final step for oil and gas production emissions involved special treatment of several oil fields. These fields were either present in the original inventory, but not in the ARB study or vice versa. The specific ways in which these oil fields were handled are as follows: 
	The Canton Creek oil field emission estimate from the ARB study was entered as facility 100155 in Los Angeles County. 
	The Kraemer oil field emission estimate from the ARB study was entered as facility 100213 in Orange County. 
	The Los Angeles City oil field, which was in the original inventory but not in the ARB study, was deleted from the inventory. It was assumed that the emissions from this field were accounted for by other fields in the ARB study. 
	Grid cell locations were identified by reviewing various maps. They were entered into the inventory for two. fields new to the inventory and for nine other fields listed in EDS, but not contained in the MED files because the original kilogram/hour emission estimates were zero. These fields are shown in Table 4-7. 
	, In summary, new TOG emission data were entered into the MED inventory for 68 oil and gas production fields. For 13 fields with TOG emissions greater than 500 metric tons/year, detailed entries were made to the inventory using the secs in Table 4-6. In the case of nondetailed entries, SCC 3-10-888-01 was used; TOG emissions for up to three CES codes for each field were replaced with a new estimate using this sec. Changes were made to the TOG estimates only in the point source file. Any emissions other than
	One revision to the inventory had a major effect on TOG emissions from a single oil field. Approximately 27.1 tons/day of TOG--representing about 20 tons/day of ROG--had been incorrectly assigned to a grid cell in Orange County in the original inventory. This value was an overestimate of emissions from operations in the Yorba Linda oil field (identification code 100211), and resulted from the use of an incorrect emission factor. This emission estimate, representing about 50 percent of the 1979 ROG emissions
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