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PREFACE 

The final report for this study has been designed to permit the rRader 
,:>asy access to speci fie infor:nat-ion of interest. Tne reader should st,:1rt 
by perusin,~ the ~xecutive Su:nmary, v11ich is separately bound, for an over­
vi,:>vJ 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 represent~ a topical Jutline of Volu~es I and II, to obtain 
an understanding of the brearlth of this study and to locate areas ,of 
specific interest. 

The reader is directed to the following sections for detailed infonnation 
on the changes made to the inventory: (1) the Executive Su'T!mar_y; (2) 
Volu~e I--Main Report, which discusses the performance of the project; and 
(3) Volume II--Appendixes, which provide greater detail prirnarily in the 
for1:1 of tables and listin<js. 
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ABSTRACT 

The purpose of this study was to inprove the quality of the 1979 Soutn 
Coast .l\ir Basin einission inventory for reactive organic gases and nitrogen 
oxides. To address this effort, Systems Applications, Inc. as prime con­
tractor, joined with Radian Corporation as subcontractor, to utilize the 
strengths of each 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 (l} a 
review of existing inventory data to identify emission ~ource categories 
and reactive species ,nost 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 NOx inventory for the SOCAB that 
\~as cor.ipatible with the ,riodeling 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, particularly 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 emi ss i ans was found to be a,;-reasonab ly accurate 
representation of the actual basin-wide inventory. ~Significant changes to 
both individual source and source category e~issions 

\ 

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 guidiw~ future activities in the area of/emission inventory 
development are presented tn the report. 
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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 NOx 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 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 
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(1) A review of inventory data and photochemical modeling results to 
identify those source categories most likely 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 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 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. 

84052(a)r 2 2 

( 



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. · 
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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 the facility was inaccurate in many cases. It appears from 
our study that these emission totals were distributed using existing secs, 
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 sec in the EIS file were frequently inaccurate. 
This inaccuracy, in turn, has a significant effect on the assignment of 
specjation 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. 
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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, 1981a, 1981b, 1980; SCAQMD, 
SCAG, and ARB, 1981; Stredler, Sonnichsen, and Taback, 1979; Oliver, Hoga, 
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 
(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 
provides the correspondence between secs 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 
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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 634052(a)r 



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, 2911/1-02-
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 low-level point source file for modeling 
purposes. The second emission file represents smaller emission points 
that were aggregated into common 9rea 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 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 compo­
nents 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 
11 fabricated metal manufacturing." 

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" 
and 11 trains 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 purposes, TOG and ROG emissions are expressed by weight equiva­
lent of methane, NOx emissions are expressed by weight equivalent of 
nitrogen dioxide, and SOX emissions are expressed by weight equivalent of 
sulfur dioxide. 
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TABLE 2-/. Oriyinal 

(Tons 
CODE SOURCE NAME 

1.0'.0' FUEL COMBUSTION 
1 1.0' AGRICULTURAL 
12.0' OIL AND GAS PRODUCTION 
1 30 PETROLEUM REFINING 
140 OTHER MANUFACTURING/INDUSTRIAL 
15.0' ELECTRIC UTILITIES 
I 60 OTHER SERVICES AND COMMERCE 
1 7.0' RESIDENTIAL 
199 OTHER 
2fJ.0 \JASTE BURNING 
21.0' AGRICULTURAL DEBRIS 
22.0' RANGE MANAGEMENT 
2 3.0 FOREST MANAGEMENT 
24.0' INCINERATION 
299 OTHER 
3/J0 SOLVENT lJSE 
31.0' DRY CLEANING 
32.0' DEGREASING 
33.0' ARCHITECTURAL COATING 
3 4ff OTHER SURFACE COATING 
35.0' ASPHALT PAVING 

I.O 360 PRINTING 
37.0' DOMESTIC 
3 80 INDUSTRIAL SOLVENT USE 
399 OTHER 
4/iJ/iJ PETROLEUM PROCESS, STORAGE & TRANSFER 
41 /iJ OIL AND GAS EXTRACTION 
4 2/J PETROLEUM REFINING 
43/iJ PETROLEUM MARKETING 
499 OTHER 
5/J.0' INDUSTRIAL PROCESSES 
5 lfJ CHEMICAL 
52/iJ FOOD AND AGRICULTURAL 
560 MINERAL PROCESSES 
S 7 fJ MEfllL PROCESSES 
580 \.JOOD AND PAPER 
599 OTHER 
6f:1fJ MISC PROCESSES 
6 I .0 PESTICIDE APPLICATION 
6 2.0 FARMING OPERATIONS 
63/if CONSTRUCTION AND DEMOLITION 
640 ENTRAINED ROAD DUST - PAVED 
6 5.0 ENTRAINED ROAD DUST - UNPAVED 
660 UNPLANNED FI RES 
6 Bff SOLID WASTE LANDFILL 
699 OTHER 
lfrn ON ROAD VEHICLES 
71.0 LIGHT DUTY PASSENGER 
720 LI ,;1n AND MED I UM DUTY TRUCKS 
730 HEAVY DUTY GAS TRUCKS 

,,.,.-., .r--.., 

emission data by OIC code. 

per day) 
TOG ROG co NOX SOX 

fJ .53.0' 
fJ. 0fJ 
3.79 

11 .05 
7.35 

12. 03 
3.75 
1. 84 

15.78 
fL fl.0' 
fJ. fJ6 
.u . fiJfJ 
JiJ. /J.0' 
.0. 16 
fJ .!J!J 
ff. fj/J 

11 • 6/J 
33.94 
88.91 

141.40 
32. 28 
12. 4.0' 
46.26 
23. 16 

2 ..0'3 
fl. fffiJ 

56.86 
55.51 

372.18 
12.43 

fJ. fJ!J 
1.0'.60 
1.0' .JJ3 

1 • 1 1 
4. 31 
liJ. 13 
4 • 1 1 
fl • fJ.0' 

15. 34 
137.34 

.fJ. !JfJ 

.ff. Hf:1 
fJ ..IJff 

85.95 
1638.83 

1 3. J 1 
.:1. J1fc1 
.0. JJ.O 
(j • .l.lfJ 
.0. JJfJ 

.0' • .0'.0' 
fJ. fiHJ 
.0'. 66 
4.67 
3 • .0'3 
8. 4 1 
0. 82 
.0'. 67 
2. 11 
fJ • .0'.0' 
fL.0'2 
.0' . .0'.0' 
.0' • .0'0 
.0' • .0' 4 
fJ • .0'/iJ 
fJ .fJ!J 
8,2.0' 

23. 15 
87.98 

138.71 
22.83 
12 . .0'4 
39.63 
22.64 

1. 88 
liJ .fiJfiJ 

4£1. 4 5 
49. 13 
84. liJ2 
l.0'.84 

fiJ.fiJ.0' 
7.89 
8.28 
fJ. 7 5 
2.26 
fJ. fJ9 
3.88 
fJ. 00 

13.07 
15.73 

fi1. 00 
0. 0.0' 
fi1 •.'iJ.0' 

47. 77 
1 8. 1 6 
9.42 
fJ.U0 
fiJ . .iHf 
o .Jrn 
0. /3/J 

.0' .liJ.0' 
liJ. 00 
1 . .0' 7 
3.68 

71. 13 
1 4 . 2 1 

2.fJ7 
1 . 7 5 

12.73 
fiJ • .0'.0' 
fi1. 76 
fiJ .fJfJ 
fiJ • .0'0 
.lL43 
.0'. 34 
fJ. 0/iJ 
fL0JiJ 
fJ.00 
0 . .0'fJ 
0. 3 8 
fiJ • .0'0 
.0' . .01 
.0'. /J.0' 
fiJ.00 
liJ. IJ!J 
liJ. fiJIJ 
fJ • /iJJiJ 

15.82 
fJ. /JfiJ 
JiJ.02 
0. fiHJ 
2.57 
.IL25 
6.97 

164.61 
fJ .fJfJ 
fJ.ffl 
fiJ • .0'0 
ff. JiJ0 
fJ. 00 
.0. 0/J 
0.00 
fJ • .0'0 

499.94 
0. 00 
.0'. I 3 
fJ. 0/J 
f1. 00 
ff. 0111 
0. 0fJ 

.0'. fJfJ .0'.!W 

.0' .fJ3 0. fJ0 
7.48 .0'. 1fJ 

59.35 6. 21 
62. 41 16 . .0' 4 

136.36 89.38 
25.25 1 . 6 4 
2 7 • 3.ff .0' . .0'5 
43.92 fJ. 66 

.0'. 00 .0'. 0.0' 

.0' .fHf .0'. fJff 

.0'. 00 fJ • J,J.0' 

.0' . .0'0 0.0.0' 

.0'. 42 3.39 

.0'.0fJ fJ . 00 
lo. ffff .0'. /J0 
fJ. 0ft 0. 00 
fJ. 13 liJ .!JliJ 
fJ. fiJ!iJ ff.JiJ!iJ 
.0'. 39 ff • .04 
ff. fiJfi1 .0'. 00 
0. 13 0. fJ!iJ 
0 . .0'.0' fJ. 00 
/J.02 .0'. 0/iJ 
.0' .liH-1 !J.fiJfiJ 
x1. /JfiJ liJ. 0/J 
fi1 • 1 1 liJ. fiJIJ 

13. 3/iJ 56.81 
.0'. fiJ3 JiJ.fiJ0 
JiJ .JiJ8 0.fiHJ 
0. 00 .0' .fiJ.0' 
fJ. 5/iJ 2. 16 
fiJ. 35 fJ .fJ2 
4.27 3 • 1.0' 
5.64 UJ. 9/iJ 
0. 07 .0' .00 
fJ. 4 9 .0'. 03 
.0'.JiJ0 fJ. f,Jf:1 

0. 00 fJ. f)f] 
0. 0fj fi1. fffJ 
0. 0 .0' fiJ • .0/J 
0 . .0.0' 0 • .0fJ 
fJ. f,JJ3' JiJ.00 

1.0'. 77 fiJ. 00 
.0' . .0il .0'. ff0 
0.67 JiJ .09 
fJ ..Hi1 0.0.0' 
0. 0,~ 13. 00 
0.!J0 fiJ .fiHJ 
0 • .0'.J 0 .00 
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TABLE 2-2 (concluded) 

CODE SOURCE NAME JUG ROG co NOX SOX 

7 414 
75.0' 
BfJ.0' 
B1/iJ 
820 
83.0' 
B5.0' 
86.0' 
87.0' 
88.0' 
9.0'.0' 

HEAVY DUTY DIESEL TRUCKS 
MOTORCYCLES 

OTHER MOBILE 
OFF ROAD VEHICLES 
TRAINS 
SHIPS 
AIRCRAFT - GOVERNMENT 
AIRCRAFT - OTHER 
MOBILE EQUIPMENT 
UTILITY EQUIPMENT 

UNSPECIFIED SOURCES 

H .fJ!iJ 
fJ. fJH 
fiJ. iJ/iJ 

31 •.0'4 
6.53 
1. 78 
.0'. l 7 

19.56 
24 .f17 
12.42 

f1. fffJ 

TOTAL 2962.42 

I--' 
0 

fJ. {HJ 

fJ. fJfJ 
fiJ.00 

26.07 
5.98 
1 • 63 
.0'. 1 7 

1B.94 
19.56 
HJ. 39 

JtLfJfJ 

771.98 

fJ. fHJ 
fJ .fJfJ 
fJ. liJfiJ 

108. 70 
1.0 . .04 
3. 5 I 
1 . 5 3 

83.79 
160.87 
11.0.97 

fl .flfJ 

1278.27 

fJ. fHJ ff. flff 
0.fc10 fif .fJJ., 
liJ. ff/if fiJ. fj{J 

8.22 .0. 8 7 
21 . .0'9 2. 14 
12.70 l 7. 3 7 

.0'. 49 .0'. fJ7 
11,99· 1 • 1 2 
73.27 5.36 

1 . 66 .0'. f15 
fJ. fJfJ fJ. fJfJ 

52B.9/iJ 217.61 



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 the 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 list 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 sec, 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 
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Rank 393 SCCs and 
121 CESs on basis Revise rankings 

I .. ' ..,,using- NO X and 
v/ROG = f ( ROG 
of HROG [i.e., 

TOG emissions 
emissions, reactivity)] 

Divide step 1 list 
I into 6 SC( groups 
and S CES groups 

Rank each of the sec groups 
6 

sec group 
1 to 4 and the CES groups 

CES group 1 to 3 for uncertainty/ 
5 variability in activity data, 

control effectiveness, 
temporal distributions, 

1--' 

N Rank each of the SCC groups L~ __Jand for effect of stack height 
1 to 5 and the CES groups tTI on model predictions 

~ 1 to 4 for emission factor 
and speciation profile 
uncertainty 

sec groups 
1 to 4 

CES groups 
1 to 3 

sec group 
5 

CES group 
4 

Calculate final score for sec group 
1 to 5 and CES group 1 to 4: 6 

i.-.+i Score = [(NF•WROG)+l]WFWROG + i~lWFi•Ri 

(see legrnd) 

Task 1 
,~-~~Ml and CESs to 

Identify secs 
list of 

he studied source 
types 

FIGUHE 3-1. Oictgram of appr-oach to Task 1--source category ranking. 
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FIGURE 3-1 (concluded) 

LEGEND 

Source Characteristics (i) Weighting Factors (WF) 
1 = Emission factor WFWROG = 15 
2 = Speciation profile 

WF = 53 = Activity data 1 
4 = Control effectiveness WF - 52 -
5 = Temporal distribution WF = 3 for SCC; 4 for CES 
6 = Stack height 3 

WF = 3 for sec; 2 for CES
4 

WF = 25 

WF - l6 -

f-' 
w 

Normalization Factors (NF) Rankin~R} 
-4 R1NF= 5 x 10 for SCC; = l to 5 

2 x ,o-4 for CES = 1 to 5R2 
= l to 5; o for sec Group 5,R3 CES Group 4 

= l to 5; o for sec Group 5,R4 CES Group 4 

WROG = l to 5; o for sec Group 5,R5 CES Group 4Weighted ROG in kilograms/day 
= l to 5; 0 for SCC Group 5,R6 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) were
ranI<ecf s·eparately on the basfs of their 11 wei ghted ROG" (WROG) values until 
_!~~,!" wer~ integrated into a single list 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 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 
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 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 importance were the speciation profile and emission factor 
uncertainties; the la~t 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, 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. 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 

...__\ ~_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 
of their ROG emission levels and 11 0H __ rgactivity 11 (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 mass emissions and reactivity was known 
-~s _"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. 

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

C 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- 1 min- 1) at 
298°K, from an EPA study (Killus and Whitten, 1982). 

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 com­
bining 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 
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 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 the Step 1 ranking, all source categories in the 
files were ranked for both NOx and TOG emission levels. The large 
emitters of NOx were then examined for their position in the WROG ranked 
list. If it was felt that a particular category with high NOx 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 WROG 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 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, 
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CODE DESCRIPTION NO)( TOG ROG ',/ROG 

-----------
AAA572BI 
3llJIJJJl99 
AI\Mih~5 
4f.J~9'1991J 

SOLID l'.\STE LANUF ILL EVAPORATION 
OIL & G.~s PP-OIJLICflON- CRUL•r:- llor CLASSIFIED 
JFT EXII/\UST- CllhllERCIAL /lll(r;R/\Fl- TR.'1'1SPURTATION 
ORGANIC 5ULVENf- CU~ll!IG- UNS~lCIFIFU 

B.llllll 
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01'.GIINIC SOLVENT- llllNliHIG SIJI.VHIT- 1\1:ETON[ 
PE mo INOUSlRY- FUGITIV[- HISC[I Li\NEIJIJS- S.'\MPLING/PURGING 
PETRO INUUSlRY- f1Is1;lL1.!\N[I.IIJ'i- IIIJI' CLA<;SIFl[ll 
Ol!G/INIC SOLVUIT- CL'.-\l'Ir-lG- V/\ln-!l';lt/Sllll.L/\C GUJEP.AL 
01:r;/\NIC SULVfllT- Cll.'\rJrlCS- l'/\INr- SIILVflH-ll!\'.;EIJ 

I I I 

kl •.'J.IJ 
lJ. f;/J 

5fJGU, /_ilJ 
114[:(I, .1! 11 
24!JH< •.Wl 
21!i,il.WJ 

/lill.1'•1 
. i# 

B.frlJ 
ii, fllJ 
lJ./r(J 
U.kl.lJ 
fJ.F'J 

61i7. 7U 
JUI. :u1 

{J. r, '·I 
_(J •.(• u 

4 ~fiU. J.•!J 
~ 4 U9. J_,J/ 
? I !,1 . l'TI 
744),JIIJ 
l~!ll .J.111 
11rr,1 .JJV 

: 1 IJII I 4 ') 
-J~•J 

3uJ!,, jlf/ 
3C.~1 I. IPI 
[.,17] ,1•'1 
31%.VI 
7r'13. l!'J 
4 '/0 4, JJI/ 
4'.!',,' ,{H/ 

211:; 4. l•IJ 
l'/44.ilfJ 

4' '.,/1 ' { .') 
4 4 ;;u. l· , 
I 9,,2. 11.'f 

U I U. f,r/ 
!dU.7.IJ 
4'J').4'1 
u 

3(1'.S~, ll.11 
3£,!, I • Jr:J 
~4/3.J.1_,, 
3112 ,Ji.'I 
,U(l4.VI 
4 '.,.'f 1 • 1;11 
4/l'J u. r;,J 

21,:,4 ·'· .') 
I 7 4 4. l>'J 

<'~ii, 95 
2(,f~lJ. b2 
I \!4 II. 4 6 

£;J l, 31 
:J 41.. 36 
2!.i~J I 9 5 

,'Jl/.99 
,,'JI',/., 4 4 
;>rJ I 'J. 48 
~~11.'HI, 52 
I\' )'l. 28 
1[:,,9. 59 
IL'6,46 
l(,IJ,_(J4 
I I, 111. G6 

4 •J71•0~ Ill 
4<J!.iUll!.i01 
4051! 11:JOI 
40200799 
41J:JJJlJ IOJ 
40:JUlllO ◄ 
202lll!HJ2 
401UUJ99 
AM<.!.i/331 
4/J:Jflll20 ◄ 

URG:\N LC SOLVUlT- TII I NIH MG StJLVUH- IIE TIIYL E HIYL KETONE 
PRINTING- RlllOGR/\VIJR[- Ull~PlCIFIED 
PR I NT I NG- Fl[ XO<;IUIPII IC 
01;1;/INIC SOLVENf- Cr'/\TING- CIJlll'O'.ilTE 
PElRO STORAGE- G/ISOl.ltll- FIX[ll ROOF TANK- WORKING LOSS 
P[J'RO SfOl(Ar;E- CRUil[- FIXI ll IIUOF rllNK- 1/0Rl:ltl•; LUSS 
IIIILRll'IL COIIIJLISflOil-llllll1';11:IIII.-UIES[L OIL -IUilUINE 
U1:1;11t11c SOLVEilT- Cl11.ll Cl[,'.1/JIIL;- Nor SPECIFIED 
G/1'.illl I NE [Xll.'IUST- C IVILL 1/\11 ,1rnc1C'\F T 
PErf-rJ 5!011.~•;E- CRUllE- FLL'.HlflG l'.lJUF- \./OllKIUG LO:.S 

lJ, fllj 
ii.I'[/ 

1H. l'I/ 
ii.WI 
ii.HU 
ii . .IHI 

60.IJ. f"J 
Ill. 110 

91. ;,0 
Ill. JJJJ 

]U~H.f"J 
<' ~ 11 • {ff/ 
r /I /J • lJI/ 
,'l!,4 .J;r 
l'HJZ.f,J 
3'/[,9 _,;,, 

I l'J!/. l"J 
2,41.JrrJ 
2il!J.l-.11 
21 ~4. If/! 
I [:',:J. U'J 
31,:,0 ,1_,_.1 
11 :Jr., .(OJ 

11£,~.J.I/ 
11.•/fJ. 1· 11 
21,-: 11.1.") 

l~~U.68 
1:uu. 79 
Ji!l'.l, 47 
12~Z.08 
11'1!.i.97 
11[,lj, !J4 
11:J'J,,'5 
I.U', 7. 37 
1/1.'<J,06 
I/II 1) .62 

" 404 IJU 111 
41)]')')999 
4rJJ1JTJ19'l 
31)2 9 ') 9 90 
31J{_jlf\JUJJJ 
3 1JGtfJJUl 
41J2rJUZlfJ 
4 IJIJJIJIDZ 

!L 11.'..Jlll'l',L i;/l'i::_llll''l I l'IF 
l);',h,;[- lJIST OIi.- I 1::111 l'. 1)()1 IMll(- 1/Ul(Kllfi;Loss 

llUI.K HRllltL'\LS- G.'\SIJLIIIE l(Vl'l'I- FLOAl'ING- u/K UUL STANDING 
PUliO SlllRf.•;E- UtlSl'l:CIFILII LI-IISSlllil 
PllllO STIJl'/l•;E- rwr Cl./\~:;IFIII)- Fll!LU ROOF- \./URKING LOSS 
H11JO .1, /\1;- l·UUD - tllH CLA~·_;IFILIJ 
1·1.11'0 IIIIJIJ<;11:v- FU1;)flVI:- l'lllil' '.,U\LS \J/0 Cot/TIWLS 
PUHU 1111)11:;ll{Y- CAIIILYIIC l'LIIJl'.111:1{- r;u11:r..'IL 
P1: 1;,'\111c ',IILVl:IIT- (1'.\Tlt/1;- l','\IU(-11.1\Srn l'Alllf Gl'll[llAL 
u:. 1,/\IIIC ~llLVUH- IJl(Y Cll/1111111.;- ~l'llltlJ/\1\U su1.vrnr 

LOSS 
IV 

!'<l 

JI,/'!/ 
lJ ,JIIJ 

0£J. l:r/ 
ll .Jf'I 

4r;. 1:u 
fl, _{:rJ 

ii ,l;lJ 

1~.~~-1• 11 
;'U/£1. J,'J. 
2GUi.JJU 
ll:4 J .Jdl 
('.fJf1(j .,,,, 

c/f/L.111 
1 i1 ,1 ~ J • 1I . I 

l'J/2.JJV 

l!.JCJ.J.1 r 
c _; 4 L . .l• 11 
<'I[:/. F./ 
1;." .I ~J • ( •J 
l ~• I~. I· •J 
<'"'I.! ,r 
1 ,1 ·1 ;~ • , r 
l9U.t· J 

IJ I ~1. IJ 2 
[;'.'t_r. U6 
[I , l • 71 
fl:~. !15 
7·: I. r.2 
Ul.flfi 
l ·'I. 17 
i.:./.1,5 

n ( '· ('' ' ' ' \ 

TABLE 3-1. Ranking of point source categories on the basis of WROG. 
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TABLE 3-1 (continued) 
40200003 ORGANIC SOLVENT- COATING- OVEN- >175 F lJ. fJlJ 12 I 6 .Off 1211;,.0/J 71 l. 34 
41Jli(•U I 01 
301Ul4111 
31lli'JIJIJ9U 
4ll~Uu1JIO 
40308001 
40clJll\ll !i 
402uUIOl 

PUKO tlARHTltlG- GASOLINE LllAUINti- TAIJK CARS/TRUCKS 
CIIEI-IICAL IIFG- GENER1\L PAINJ"S- MIXIN•;/IIANDLlrlG 
PETRU INDUSlRV- tllSClLLANLUUS- NOT CLASSIFIED 
ORGANIC SOLVENT- COATING- OVEN- GENLRAL 
P[TRO STORAGE- UNPLCIFl[D FUGITIVE E!IISSION 
OIIG,\NIC SOLVENT- ll!INIIING Slll.VUH- LACruL SPIRITS 
ORGANIC SOLVENT- COATINGS- PAlllr- AcEfUIIE 

H. UJJ 
H, UH 

463.?JJ 
B .1J fl 
H.f;fl 
lJ.1JJJ 
lJ,Hfl 

11n . .vu 
LGJ. lJJ 

IL l / .ill/ 
IJJJ? .lJIJ 
lUUJ ,Vil 
14/6 .lJ/J 

L 12. lll 

l!,'1(,,l.,.IJ 

1,ld.l.1/ 

ILN.li-J 
I llJ /. l•IJ 
l!d2.l.JJJ 
I 4 / G. l, ,, 

L 12. Lr/ 

7U I. 5 3 
I, 12, 63 
LI 1.U5 
l,•J I. 53 
!,IJ2.71 
&ILLJ 
L.J2. 15 

40lUIJ4llJ 
403uUZUJ 
40ZUUBUI 

ORGANIC SOLVENT- COATING- GEHERl\l LACOULR 
PETRU STORAGE- CRUDE- FLOAflHG ROOF- STANDING LOSS 
ORGANIC SOLVENT- COATING- FUGITIVE- UNSPECIFIED 

H.fiJJ 
B. l41J 
lJ, filJ 

U4 4 . .VIJ 
HYY.fiU 
5/5. '.If/ 

(l1:J.!J•J 
I j.;J. l.J1J 

~/5.(1:1 

!.,JI). 16 
!,26. 24 
!:>.•JG. US 

30!l!J91J'l!I 
2lll lJll)lJI 
3UuJJll2lJl 
lll21Jll7JJ4 
102lJll4UJ 
IOZDU71J l 
306Ull)lJJ 
1021Jll5U I 
201JJllt'JJ2 

FABRICATED IIETALS- I.JISCELLAIJLUll!.:- NUT CLASSIFl£D 
INHRNAL CUlillUSTION-ELEC GlN- UIL TUlllllllE 
PETRO INDUSTRY- REFINING- FLUIU CATALYTIC CRACKER 
EX COll11 110ILER-INIJUS11llAL-PllU•;E~S GAS ULAST FURNACE 
EX CUlll1 llUILER-INIJUSTRlAL- IU:SIIJUAL OIL- <1£7 Ml•lllTU/flR 
EX COHl1 llOILER-INIJUSTRIAL-PRllC[SS GAS REFINERY 
PETRO INIJUSfRV- REFINIUG- OIL FIREU l'ROCE~S HEATERS 
EX COllll BOILrn-IrlDUSTRIAL-lil & ,,2 DISTILLATE OIL)l!JlJ MMDTU/HR 
INTERNAL COlillUSTJON-EI.EC liOl- NATURAL GIIS-RECll'ROCATING 

B/.30 
U.117 .fill 
BHU6,fi0 
J!il/7. fiJJ 
3YJJ5./4!1 
4U!J5 ,fill 
2IH.1JlJ 
2\117.iJlJ 
2621.fi!I 

I l Ol .1JU 
613. !,jJ 
67l.LJJ 
!,37,tlJ 
336. IJJJ 
3U3,2U 
U3. 211 
l'Jf1.4.'J 

I G 7G. lJ'J 

{;'j J, (,fJ 

4L'J,4U 
:u,:J. 'J11 
'.14'1. 31J 
3/i,I, 7:11 
24 U. !JJJ 
2U I. 411 
I I I . 1,.<J 
lll4.2JJ 

[,·J4, 4 5 
41,9. 4 2 
3u3.UlJ 
'.ll'J,35 
t''Jl.75 
;!.JU,93 
PJ'.J, U2 
IL!>, 33 
I JU. !JI 

2tJ21JllllJ2 INTERNAL CUlillUSTIOl~-INOUSJl:IAL- OIL- RECIPIWCATlllG 1771 ,lJ/d lUU. !J.J 137.'.IJJ I Tl. 26 
310UlJ29'l OIL I GAS PRODUCTlOU- NATURAL GAS- NUT CLASSIFIED lJ. 1JIJ 5/7'J,fjl] 54.5G W.13 
4 U I fllJZfJJ ORGANIC SOL VENT- DEGl!EAS I N1;- l'U:CIILUltoElllVI. ENE 0,UlJ 2!,LU ,IJ,J 1J.1U .v. fifJ 
401UlJZfl2 
4rJ!•IJll!!1 

401.ilJU 1911 

ORGANIC SOLVENT- DEGR[ASIIIG- rRICIILOltol rll/\llE 
C Stll.VEfll=~D.l(.'LCLE.8.JiltlG- l'EHt'llt..!!l.l.QLUIYl [N 

SPtCl nc IF f'llffD ROOr- \,10 
PHllO M.'\RKE rt NG- UN!iPECIF IED- TANK TKUCK I.USS V 

/il,1Jld 
.!!....Ji.I! 

,lJ/iJ 
lJ.J:JH 

4.\IU.l:J, J,IJ 

1 ~Ub .1' 1 

I !>62 . .IJJJ 
,IJJ) 

1211. f.,1) 

fJ.J/0 
J.l,JJ/I 

~ I ,II 
4UJ,33 

I-' 
OJ 

4ll3JJl.iJIIJ 
4021JUUOl 
4JJ5U.IJ3'.19 
30ZIJ'l!J99 

PETRO STORAGE- CRUUE RVP5- FIXEU ROOF- 671<- UUL-BREATHING 
ORGANIC SOLVENT- COATING- OVEN- (175 F- UIISPECIFIEU 
PlllNTING- IHK THINHING SOLVENT- ALCOHOL 11ASED 
FUUIJ & AG- FOUIJ - NOT CLASSIFIED 

JiJ,H0 
H ,lt!J 
lJ. f1lJ 

2fJ6. f,/1 

lf.S0.l.J1' 
U I Ii • .lltJ 

I 2 4 4 . .1/IJ 
lfJ% ,.1//J 

12(,2 ,fJ,J 
(JJ!,,fJ'/ 

124 4 ,l.,1/ 

7/2 .111) 

4 l'J. 84 
4 lU .HJ 
4 /2. Y3 
41,7,22 

40~J/02\19 
3lJl.iU.IJ!,02 
40:JJJll I 02 

PRINTING- UNSPECIFIED 
PETRO INDUSTRY- FUGITIVE- PROCESS DRAINS- M/0 CONTROLS 
PETRO S10RAGE- CRUUE- FIXEIJ RUUF TANK- UREATHING 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 

4JJ2JJJJ5 llJ 
403110299 

ORGANIC SOLVENT- CU~TING- EN~NEL- GENERAL 
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 

4ll2111JY20 ORGANIC SOLVENT- Tlll~NlNG SOLVENT- MINERAL SPIRITS ll. i<ff H•'lG.lllJ llJ~fi .UJJ ~·" 4. 4 I 
401UUU01 
AA/\4 7GU9 
4ll:lUfl 1 90 
403JIIJ2lJ7 

ORGANIC SOLVENT- FUGITIVE- NllT 
JET EXIIAU!iT- CIVIL AlllCRAFT 
PETRO,STORAGE- Nor CLASSIFIED-
PETRO STORAGE- DISTILLAfE OIL-

CLAS!ilFIEIJ 

FIXED ROOF- BREATHING LOSS 
FLOATING ROOF- STANDING 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 

4ll2JJIJ699 ORGANIC SOLVENT- COATING- CUMPOSIIE ll.lJlJ LU~.:lU (iJJ!j. 20 3!;4. 59 
403JJ.IJl07 PETRU STORAGE- DIST OIL - FIXED ROOF TANK- UREATHING LOSS lJ, 110 !;JU. l,IJ 5:.:U. '/.'J 3 4 !J. fJS 
31HIJID99 CIIHIICAL IIFG- FUl:JIICA MIINUFACrLIRlNG 77 ,!i/1 l I 4U • .liU l:.t; l. 5.'J 3,12. 33 
403U )090 
30'300399 
40201171 tJ 
301iJJlJUOI 
3061JUUlll 

PETRO STORAGE- UNSPECIFIED- FIK[U ROOF- 25lJK B11L-11REATHING 
PRIII/\IIY METALS- IROli & SHEL- UIICLASSIFIEU 
OIIG.'\NIC SOLVENT- COATING- ADIJ[SIVE- GENERAL 
PETRO INDUSTRY- FUGITIVE- PIPELINE- VALVES/FLANGES 
PETRO INDUS1RY- FUGITIVE- 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 

2021W3fll INTERNAL COllllUSTION-lNIIU51111AL- GA~OLINE- RECIPROCATING 204 . .Vf1 :H,S.1.U 294. JJJ ~94.JlJ 
30GJJIJUIJ~ PETRO INDUSTRY- FUGITIVE- COMPRESSOR SEALS tJ.110 470. 4.0 Jt,U,4.<J <'94. 11 
404DlJl99 UULK TERHIN~LS- UNSPECIFIED- lJ ,kl!/ 4£,U,f,l1 4 I U. L.'/ t'.uY,52 
40~1.1JJ922 ORGANIC SOLVENT- TIIINNING SOLVENT- TOLUENE lJ, tll;I lU5. 'Jl1 l'tiG. [;IJ OL,04 
40.'.1Jll921 ORGANIC SUL\IHlf- TIIINNltlG SOLVENT- NAPHTIIA .II. MH 7lU.IJU nu.E:,J ;'f,U,92 
4ll21.1Ul03 ORGANIC SOLVENT- COATING- TOLUEIIE H.IJU 27 4. JH 274.llJ U,4 ,58 
401UJJ21J5 
IUWJJ7JJ7 
4020.11912 

Ol(G.'\N!C 
EX C01il1 
ORGANIC 

SOLVENT- D£1;1:EA,JNG- rl(ICIILOl:OETBVLENE 
11011 ER-INUUSlt:1.~L-PltoC[\~i GIIS COKE OVEN 
SOLVENT- TIIIIH'UNG SULVUIT- ISOPROPYL 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) 
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 

CIIEMIC/\L MFG- ACETONE 
PlTROLEUM IHDUSTRV- ASPl~LT ROOFING- NOT CLASSIFIED 
P:UNT1t11;- PRESS- ORVLR 
PllRO MARKETING- G/1S01 INE- FUGITIV[ EMISSIONS 
MINERAL PRODUCTS- MINlHAL YOUL- CUMING UV[N 
P[TRO INDUSlRV- REFINING- VACUUM JET- VACUUM DISTILLATION 
INDUSTRIAL PROCESS- PROCE2S GAS- CUKE 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 
4 Lf,. 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 PRHIAltV METALS- IRON & SfEH- UVF.tl PUSHING 0 ,iJ.0 5/JZ .iJIJ I(, ll. 7fJ 160,75 
41J(jl)IJ 13.IJ 
40200610 

PETRO MARKETING-
OKGANIC SOLVENT-

DIST OIL- TAnK TRUCKS- SUUMERGED 
COATING- PRIMER- GENERAL 

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 

PRINTING- LITIIOGRAPIIIC- UN!il'ECIFIED 
Cll£MICAL MFG- SVNTIIETIC RlllllJER 
!IINERAL. PRODUCTS- FIOERGLASS- CURING/ROTARY SPUN 
ORGANIC SOLVENT- G[NERAL 
PHRO tlMKErlNG- GASULillE- TAriK TRUCKS- UNLOADING 
PETRO STORAGE- DIST #2- FIXED ROOF- 25.0K 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 

JET EXIIAUST- MJLlrARV AIRCRAFT 
PETRO STORAGE- UNSP[CJFIED- VAR VAPOR SPACE- YORKING LOSS 
PRli·IARV IIET/\LS- Sf[El FOUNUP.V- IIEAT TREAT l"URtlACE 
PErRU IIARkE T HIG- G1\SOLI NE- TANK TRUCKS- SUUHERGED 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 CIIEIIICAL MFG- POLVl'llOPVLrnE lJ,.\10 11/J. 4JJ I LU. 4/l' 11 fJ. 40 
40100201 ORGANIC SOLVENT- DEGREASING- STODDARD SOLVENT iJ,{l{I 299 .iJJJ 299. IJIJ 110,33 
40200504 ORGAN IC SOL VfNT- CO.\f IIIG- I OL UENE .IJ.iJIJ 113. ()JJ I 13. "/0 1'19. 76 
304<J'l999 SECONDARY METALS- MISCELLANEOUS- NOT CLASSIFIED 14 I. 00 255,GH I t:11. 311 l>.'9. 11 
40300302 PETRO STORAGE- GASOLINE- VAR VAPOR SPACE- YORKING LOSS iJ. 011 I 72. 60 I GD, I!/ l.'.'U, 40 

I-' 
I.D 

40301lJ97 
40301111 
40GJJ020I 
405JJU301 

PETRO STORAGE- UNSPECIFEIO- FIX[D ROOF- 67K OUL-llREATIIING 
PETRO STORA•;E- JET NAPIITIIA JP4- FLOAflNG- 67K llllL STANDING 
PETRO M.'\RKETING- GASUL !ti[- M.'\IUNE V[SSELS- LOAUING 
PltlNTll'IG- INK TIIINNING SOLVENT- ETIIVL 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 

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;E- JET NAPIIIII,'\ JP4- FIXEIJ ROOF- ~,ORKING LOSS 
INTERNAL CWillUSTION-INUUSlRIAL-NATUHAL GAS- RECIPROCATING 
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 PROCESS- RlSIUU.\L OIL- CEtlENT KILN/L>RVER 
PHlll/\ltV liHALS- IRON ~. SITLL- SINTEltlllG 
INDUSTRIAL PROCESS- INPRULESS FUEL- CUAL- CEM[NT KILN 
INDUSIRIAL PROCESS- PRUCESS GAS- CO/IJLAST FURNACE 
ltllJUSIRIAL PROCESS- 1111'1:U<:[SS FUEL- MISC 
[X C0til3 BOILER-COllfl/lllSrI r-t1Aru1:.'1L GAS ID-UIIJ MMBTU/HR 
Ol'GAIIIC SOLVrNT- CUATltl•;- OVlN IIE.'\Tllt- NATURAL GAS 

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. 4 3 

1!11.00 
1,7. 11 
(,2 .113 
!,U. 3.0 
I Ii. 0.0 
I fi. 67 
15. 70 
15.59 
I 4. 49 
11. I 4 
7.21 
ft. 17 

3<JIJliU6U2 IIIDUSllU'IL PROCESS- NArl'RAL 1;,'\S- Cllll.lH KILN J(l;:11.!HJ I!,. 91 5.79 3.42 
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~IRV- FO•;lflV[-~Vrs•;[ 
rcrnu sro1tAt;[- G/\SULIII[- flXI.U l!OUF 11\NK- BREATHING LOSS 
l'EIFll STO~A•,E- 01ST 1.~- Fl)(I.U R•IUF- lilK OUL-UREATHING 
PlTl:U tl.'\lll,E rl NG- UNSPI.C IF I [II- UIII 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 

4tlJr.llJL05 
4 IH,•JIJ4 U I 
41}3•JI 115 
41!?D\J!ifJ3 
JH[1 1Jl /fl I 
4 fl~ 1 Ii f) !1 IJ 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:S- V/\l'lllt NO CONTROL 
PLITU S]Ui:/\0:[- u1sr t.'.- flll/\l'ltll.i- (j/K OUL STANUIHG LUSS 
U'.'.<i:\tllC ',"LV[tlT- CIJ/\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 
I J! 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 



.. ' 

N 
0 

1·-, (' ( '\ (-"\ t'", 

TABLE 3-1 (continued) 
303DU3'J2 
403Ull'IB 
401UUJ!IJ 
40 3 lllll SJJ 
JJ}~ 1JY<J~9 
3D4UUI 99 
301lll9.0J 
40301IOU 
40301197 
3.0llJJ399 
403111199 
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 SULVENr- CUI.JI CLL\r11111;- N,\PIIHIA 
PLl"l:U STORACE- JU FULL- I' 1::1.11 l:OUF TANK- WORKING LOSS 
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 WITHDRA\.IA 
INTERNAL CUIIBUSTIUN-INIJUSTRIAL-tl!>.TURAI. GAS-IURDINE 
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 MANUFACTUlt[- SIIIPPING 
TEXTILE PRODUCTS- t.;ENERAL FACHICS- NOT CLASSIFIED 
PETRO JNDUSH!V- REFINING- ASl'IIAl.f Dlll\/lNG 
PETRO STORAGE- JET FUEL- FIXLU HOUF TANK- WORKING LOSS 
PETRO )NOUS IRY- ASPIIAL T CUNCREH- DIWH llRVrn 
FUOU & AG- fE[O MANUFACTUl!E- 1;1?AIN Ill CE IVING 
Pl:TRO INUUSlRV- REFINING- lllUIAL CAIALVTIC CRACKER 
PETRO STORAGE- KEROSENE- FLOArlHG RUUF- SIANUING LOSS 
ORGANIC SOLVENT- CO!\ Tl NG- 1//\IEH-UASEIJ PAIN I G[NERAL 
PURU 11.'\RKETING- CRUDE- TAUK rnucKS- SUllMlRGEU LOADING 
IHOUSTRIAL PROCESS- COKE- NUT CLASSIFllO 
PETRU SlORAGE- DIST OIL- VAR VAl'UR Sl'ACE- WORKING LOSS 
ORGANIC SOLVENT- TlllNNING StJLVEIH- ElllVL AC[TATE 
PETRO 11,'\RkETING- JET fUEL- TANK TRUCKS- SUUMEltGED LOADING 
PETIW STUll/ll;E- CRUDE llVP5- FIXED ROOF- \IORKING LOSS 
P[TRO STORAGE- GASOLINE RVPIU- FLOAflNG- 25UK UBL STANDING LOSS 
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 
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 
4 U. {,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. 4 3 
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 

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


TABLE 3-1 (continued} 

N 
I-' 

I 83lHJ584 
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 
3060115.04 
40301299 
41J2JIIJ702 
40GlJlll 35 
I0201JSOJ 
30IOIJ90l 
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 

EX COMD OOILER-COMM/INSTIT- ~4 01ST OLI 
PlTRO INDUSTRV- REFINIIIG- l\Ltl•.J[)ll\lN SYSTEM- VAPOR RECOVEllY 
MINlRAL PROllUCTS- flB[Rt;LA:;s llt,tlUFACfUltlNG- NOT CLA~SIFllD 
MINlllAL PRilllUClS- CUIUlf 11,\NIJl'AC- DRY PllllCESS- ll•JT CLASSIFIED 

382.4.0' 
H ,IHI 
H.lJfJ 
B.ilff 

I fi. 8.0 
31,92 
70, /.0
zr,.v!l 

15. 16 
23,92 
7.lf. 2 ~ 
I U. 4 1J 

IH59 
14.48 
I?.. ?.5 
11. 14 

su:tJNllARY tiETALS- ALLIIIINUM- SMEI.TING FUllNAC[- REVERII 
rErno SIORAGE·· KERO:;ENI'- FIXI u l!OIJF lANK- \lllltKING LUSS 
OltG/\NIC SOLVENT- COATING- V/\t;Hl~II/SIIELLAC GUIEI\AL 
OULK lERMINAL~- GASOLl~E RVl'IJ/10/7- FLOATIIIG- 25BK BBL WITHDRAW 
[X COIIU BUILEll-ELEC GEN- lltSr Oil.- 10'-I.OlJ MMUfU/lllt 
[X COtlll OOILER-COMll/ltf!;('J r-1,'I & H7. Ill Sr Oil. )100 MIIDTU/HR 
PETROL[UM INDllSTRY- ASl'll/1.L r IWllF ING- DIPPING/SPRAYING 
Cll[MIC/\L MFG- lll\ST\l GAS Fl ARE 
CltHIICAL liFG- VARNISII- UNCL11·;SJFIED 
OCGANIC SOLVEtrT- COATING- H[K 
ltlllLISTRIAL PRUCESS- DISTILLATE OIL- NOT CLASSIFIED 

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 SOLVENT- COATINGS- PAINf- TOLUENE 

DJ.OJ 
JJ .fflJ 

lBJ.lJO 
8. 7!i 

11.33 
8.75 

o.ss 
0, 44 

or:GANIC SOLVENT- llllNNING 
PErnO INIJUSlRV- REFIIIING-

<;ULVENT- llllTYL ALCOIIOL 
\IACULIII DISflLLATIUN- COLUMN CONDENSER 

JJ • .fJIJ 
B. HO 

11 .115 
21. 74 

11 . .115 
2.11, 4 I 

8.35 
0.22 

MINERAL PRODUCTS- 1;LASS t1FG- IIOT 
CIIEMICAL MFG- CLEANING 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.'IRKETING- KEIWSUIE- 11.'IRIIIE VESSELS- UNLOADING 
rnousTRJAL PROCESS- PIWCES'> ,;,'\s- NIH CLASSIFIED 
PETRO INDUSlR.Y- R[F!NltlG- lll'iCELLANEOUS 
PETRO l1ARKETltlG- JET FllEL- I.U/\lllNG 
SllLIO VI\STE DISPOSAL- MULTIPLE 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 PROCESS- OIL BURNER 102.4lJ 7 .211 C,. ri.11 6,25 
EX COtlD IJOILER-INIJUS11UAL- RESIDUAL 
PETRO STORAGE- kEROSENC- FJXEIJ ~OOF 

OIL- I.IJ-llHJ MMDTU/HR 
TANK- BREATHING 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 I AL -KE RO/flAP IITIIA/ JET 
\lllOIJ PRODUClS- MISCELLANEOUS- NUT CLASSIFIED 

REC IP RO 01.60 
0 • .1111 

u.u 
13. HJ 

5,Y/ 
9. £,6 

5. !JB 
5.05 

HlOIJ & AG- MEAT SMOKING 11. 70 13.40 9, !, 1 5.75 
P[TRO 
PElRO 

MARKETING-
MARKETING-

UNSl'Et:IF !Ell- MARINE 
CRUDE- TANK TRUCKS-

VESSELS 
UNLOAIJING 

O.iJO 
lJ.f.10 

10.44 
10.44 

15,Hl 
15,Hl 

5, 71 
5. 71 

MINERAL PROllUCTS- GLASS MFG- llATCIIING/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,'\RKETING- GASOLINE- SrATIUN TANKS- NOT CLASSIFIED 
P[TRO INDUSlRV- FUGtrlVE- PR•JCESS DltAINS- I/ASTE WAHR SEPTR 
PCTRO•SlORAGE- UNSPECIFIED- VAR VAPOR SPACE- FILLING 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 SOLVENT- COArJNG- MLK .11.111:l 6.39 6. JI) 4,03 
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'ING- At;[fOtlE 
ORGANIC SOLVENT- TIIINNIIIG SOLVENT- METHYL 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 SOLVENT- TIIINNIIIG ~llLV[NT- KEllOSENE 
IIWU'ilRll\l PROCESS- ltFSIUIIAI. 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,L- IAIIK Tl-'.UCKS- SllllllERGED LOADING 
I IIHl!i/,'\L cur ill US r I IJll- I tllHJS Ill l.'\L- OIL - fURll Ir![ 
IIIIILISlRl.'\L PROCFSS- 11/\l'Ul!.1.I. C.'\!;- Ml.lAL MLL fl NG 
Pl'IRll s1u;,A1,L- IIL:(Atll:- ff:(I ll ,wor IAIII'.- Ultt:ArlllNG LOSS 
Ul!G.0.r 1 1c sur.v,:NT- Co1.'\l'HI•;- OV[ll- UM'il'ICIFIIII 
[:( U 11oll lllJILER-ltllllJSll!IAl- 1:1 :;IlJUAL OIL- ·;(j 
[:( COlill llUIL[l(-[Llt: t,LU-tli\l'Ut:AL t;,t,,S <IUU ~it-lUTU/IIR 

IJ. l 10 
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 
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TABLE 3-1 (continued) 
31)20329'1 
4fJ201J907 

FOOD & AG- DAr.ERIES 
ORGANIC SOLVENT- TIIINMING 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 

S[CONDARY HCrALS- Ml5LELLANEOUS- CASTING/FAURICATING 
EX (Oti[J DOILCR-COMM/INSTIT-NATUl1AL GAS <10 MMUfU/IIR 
SfCONUARY HETALS- 71NC- NUT 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 

OllG/\NiC 
MINER/IL 
01lG1\NIC 

SOLVENT- TIIINNIH6 SOLVUH- LELLOSOLVE 
PROUUCTS- GLASS MFG- CONTAJNlR FUllMJNG/FINISHING 
SOLVENT- COATING- OVEN IIEAHR- DISTILLATE 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 

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 OIL- IJJ-IJJ.IJ ~IMDTU/IIR 
PETRU STORAGE- JET NAPIHII.'\ Jl'4- FLOATING- 2!ilJK DBL STANDING: LOSS 

72, lllJ 
I Ii ,UU 
90. 4 IJ 

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 

JtlTERNAL 
0 

COlillUSTION-INUUSIIUAL-DE IS[l OIL- RECIPROCATION 
INTERNA L CutlllUSTlllN-ELEC GEN- DIST OIL- RECJPllOCATIIIG 

31.UI 
I Ii. II.If 

2,74 
2, 74 

I, IJ9 
I, !J9 

I. 99 
1.99 

4aJIJlJ2l!i PETRO SfORAGE- PENTANE- FLOATING ROOF- STANDING LOSS fl. lH:J 5.32 5. 32 I. 96 
40!iOU201 ~RINTING- LETTER PRESS 62. RI!/ 3. 11 3. 11 L56 
30102099 CIIHIICAL IIFta- PRINTING INK- UNCLASSIFIED D.lJ0 2.YJ 2. 93 L54 
30501599 MINERAL PROUUCTS- GYPSUM HFG- NUT CLASSIFIED D,IJD 3,40 2.45 1.48 
3050110I HINERAL 1'1,0DUCTS- CONCRETE UATCIIING GENLHAL 9. r,0 3.40 2.45 ,48 
30102499 CIIEMICAL IIFG- SYNTIIETIC ORG FlllER- NOT CLASSIFIED D.HU 3, 40 2. 4 5 .48 
30101299 CIIHIICAL tlFG- HYURUFLUORJC ACID IJ.OD 3,40 2.45 • 4 8 
30400217 
3JJ40lJ20U 
31JIOJ204 

SEC1•NDARY NETALS- COPPER- RllfARY FURN/ICE- BRASS/HRONZE 
S[CONUARY METALS- COPPER- WIRE UURNING- INCINERATOR 
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 INDUSTRIAL PROCESS- LPG FUEL- NOT CLASSIFIED IDU,UIJ 5 • .IJ2 LOl ,.08 
403UOl54 
41JJO/JI.IJ9 
406UIJl54 
4.%.00134 

PETRO 
PETRO 
PETRO 
PETRO 

STORAGE- CYCLOIIEXANE- FIXED ROOF TANK- \./ORKING LOSS 
STORAGE- CYCLOIIEllMIE- F IXEll ROOF TANK- llRfATHING LOSS 
M~RKETING- KEROS[NE- TANK TRUCKS- UNLOAOIHG 
11.,Rl,ETING- KEROSUIE- TANK 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. 

PETRO M/\RKETING- JET FUEL- TANK TRUCKS- Sl'LASII LOADING 
PETRO STORAGE- KEROSEN[- VAR VAPOR SPACE- \./URKING LOSS 
P[ TRO STU RAGE - I SOPEIHANE- V/\R VA POil SPACE- \./ORK ING LOSS 
SECONDARY METALS- ALUIIJUUII- 5\/EATINli FURN.'\CE 
INDUSTRIAL PROCESS- MISCELLANEOUS- NOT 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 Pl:IMARY IIETALS- IRON & Sll:EL- STEEL FURNACES- OPEN HEARTH 31i7. ZU 4, 51 I . i19 .0. (j 4 
3'lPOOtilJO INDUSTRIAL PROCESS- NATUCAL GAS- GLASS FU~NACE Y3, lil:I 2. 51 .0, 91 11, 54 
] 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 SOLID 1-'.'ISIE DISPOSAL- PArllOLUiilCAL INCINEl:ATION - !iii, 50 2. 411 0.22 lJ,22 

503IJ01.02 
3 IJJJJIJ21J2 

SOLID• \//\STE DISl'OS/\L-
OIL & GAS PRODUCTION-

SIN•;LE CII/\MUElt IHCIN[RATION 
NATURAL GAS- GAS 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 

PETRO STORAGE- llENZENE- FLUAflNG ROOF- STANDING LOSS 
P[JRO STORAGE- U[Nl[N[- FIK[IJ HOUF TANK- WUllKING LOSS 
PETRU SlCJP,A(;E- UEN/EN[- r1:11:u l!IJOF TANK- unEATIIING LOSS 
01!6MIIC SLlLVENT- COATING- XVI.ENE 

0 ..,10 
0.lJ0 
fJ. ((IJ 

24.U0 

5. 9JJ 
4 I . 2'J 
I 7, 7 lJ 
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 

01:,.;:\NIC ~UL VENT- COLU CL[.'\lllliG- I, I, 1-TRICIILOROETHANE 
Olt•~/\tllC '>OLVENT- COLU CLL\tl1N1;- MlTIIVLEN[ CIILORIDE 
Ul!l;.'INIC SOLVENT- U[GltEASl!ll;- P[l:CIILOl!UEIIIVLl:NE 
on,;ANIC SLlLVUIT- UltV CL[AIIIIIG- NOT CLASSIFHU 
01•,;,'\NIC SOLVUIT- DRY Cl.l/\,IIN1;- P[HCIILUI/IJ[ IIIVI.F.NE 
11:lllJSIIU.'ll P~ULl:Ss- Pl!l)<_[·., ,;,,s- tllH 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 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 

IIIIJLISIRIAL PllUC[SS- lJISrlLLAIE OIL- Fllllll COUKING 
IIIIJLl';IRJAL PllU<:Ess- DISfll.LAI[ OIL- Ul!ICK Kllli 
fllllrn.'\L PKODUCIS- ru,;1TJl,T EM1•;:;JnN- tlUr CI/\S'i!FIED 
flll/LH;\l l'IIOIJIJCJS- GL/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 

tllill.1!:\L 
tlltlll!AL 

p1:11u11c1:;-
PRUUUCI,-

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

621, ldl 
IJ • .IJIJ 

J:1.,lfl 
.lJ • .IJlJ 

1J.(l•f 

lJ .u,, 
lJ. IHJ 

lJ • !JO 
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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/ 
IOJOUt.03 
I03/JU4ll2 
10201002 
I Ui'OU799 
10,'.(JIJ]OJ 
I 020 11504 
IJJ IO'JGOJ 
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 
PRIMARY ~IET/\LS- STEEL FOUIIURV- ELEC /\RC FURNACE 
SECONDARY METALS- LEAO- Nor CLASSIFIED 
SECONDARY tlETALS- LEAD- Pur FURNACE IIEATER- NATURAL GAS 
SECONDARY METALS- LEAD- SMELrlNG FURNACE- REVERB 
PRIMARY METALS- STEEL FOUNURY- CUPOLA 
SECONDARY METALS- COPPER- CRUCIULE/PUT FURNACE- BRASS/BRONZE 
SECONDARY HETALS- COPPER- CUPOLA- SCRAP CU/ORS 
SECONDI\RV tlETALS- CUPP[I{- R[VEl!II FUIUl/\CE 
SECONDARY tlET/ILS- ALUtllNUtl- UIJl!NING/DRYING 
S[CONUARY tlETALS- ALUI-IINUII- SMELTING FURNACE- CRUCIBLE 
PRIMARY METALS- FUGITIVE ltll,SJON- IIOT CLASSIFIED 
PRIMARY IIETALS- LEAD SIIEL TING- UROSS REVERB FURN 
PRHI/IRV tlETALS- IRON & SHEL- SrEEL FURNACES- BASIC OX- CLD 
PRIIIARY tlETALS- IRl)N & STEEL- SrEEL FURNACES- BASIC OX- OPN 
PRIMARY tlETALS- 11\•Jrl & STEEL- OltE CIIARGE 
PRIM/IRY METALS- IRON & STEl'l- UIJENCIIJNG 
CHEMICAL MFG- ETIIVLENE DICIILORJOE 
CHEMICAL MFG- SULFURIELHllNL'IL I- UNCLASSIFIED 
CIIEMICAL MFG- SULFUR( ELEl'l':NfAL I- tlUD CLS 3STG 95-6 
CIIEMICI\L MFG- INORGANIC CIILII- tl2S01 CONTACT- 91JX CONVERSION 
CHEMICAL MFG- PIIOS ACID/TIIERI-IAL- GENERAL 
CIIEMICAL MFG- PHOS I\Clll/\/ET PRLlC- UNCLASSIF !ED 
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 COIID BOILER-INllUSlRIAL-PIWCESS GAS REFINERY <10 MHBTU/HR 
EX COIIU UOILER-INDUSTRIAL- ·;1 OIL 
EX Clltlll BOILER-EL EC GEN-N/\1111\AL GAS <10 MllllTU/HR 
EX COMO BOILER-ELEC GEN- UIST OIL- <1.0 MMUTU/IIR 

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 
a. 00 
if, lJfJ 
/if' /,;II) 
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 
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 
0,00 
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 

https://fll.JJ.IJ
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TABLE 3-2. Ranking of area source categories on the basis of WROG. 
CODE DESCRIPTION NOX TOG ROG ',/ROG 

-----------
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 STATIONS- VEHICLE 
SURFACE COATl~G- EVAPORATION- OIL BASlD 
Ul!LITY EllUIPtlllH- GA~ULlfff CUMIIUSflUN 
GASOLINE EXIIAUST- PLEASURE CRAFT 
ASPHALT PAVING- CUHACK ASPIIAL T EVAPORATION 
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TABLE 3-2 (concluded) 
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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 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 lists to form the Step 2 lists presented in the next section. The 
following characteristics were selected for the uncertainty/variability 
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 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 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 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 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 confidence. Nevertheless, source categories assigned the speciation 
profile of 11 unknown organic gas 11 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, 1981a) 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 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 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 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 
activity data were un·s[)ecified, they v,ere rated as uncertain. For area 
sources, the rating of uncertainty was based on a review of the rnetho1s 
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. 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 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 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 
·' 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 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 R5x=I: xy xyy=l 

where 

total score for source category xsx = 

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

Rxy = 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: 

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

7978.32 3 3 4 4 1 5 

Using the equation, the final score for this sec is 135.9 (7-element sc6re 
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 their 7-element score in descending order. The rankings of these secs 
and CESs in the Step 1 lists (Tables 3-1 and 3-2) are also given. 

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 

s 40 s2 (a) r 5 32 



-----------

-, (-- /---.., r,• 1 ,- \ 

TABLE 3-4. Seven element scores and WROG ranking for selected point source categories. 

sec 

0'299999 
AAA5 7281 
JU,0'8199 
'820'09.0'1 
38199999 
40200581 
'-162f6B711l 
U20BIBI 
U20BUJI 
AAA47555 
U2BJJ499 
49899999 
30699999 
30299998 
48399999 
38699998 
38999999 
3B6BBBB5 
4038888I 
4931818292 
4"2!HH 99 

w 3060SUU 
w 30800799 

4920.0'801 
U200'6B! 
48200599 
UJU,9299 
41iJ2frHJ2 18 
4.0208881 
4.02lHJ391 
'8308281 
40280818 
4.050.0599 
30601381 
485.00581 
UJ.08199 
0208118 
40200799 
U2D/iJ4 UY 
30HJIUJI 
39000'699 
UJfHY I 03 
l0100'40l 
10 I .00'50 g 
,U?00'90Z 
4051'.UJfrf i 
2/i,Z.Uf"202 
2020-0'4.02 
'9HHJJ99 
.U2ill180l 
AAA47605 
40'300204 
48100'184 

DESCRIPTION 

ORGANIC SOLVENT- COATING- UNSPECIFIED 
SOLID UASTE LANDFILL EVAPORATION* 
OIL & GAS PRODUCTION- CRUDE- NOT CLASSIFIED 
ORGANIC SOLVENT- THINNING SOLVENT- GENERAL 
CHEMICAL MFG- FUGITIVE EMISSIONS 
ORGANIC SOLVENT- COATING- ENAMEL- GENERAL 
ORGANIC SOLVENT- COATING- ADHESIVE- ~ENERAL 
ORGANIC SOLVENT- COATINGS- PAINT- POLYMERIC HOT AIR DRIED 
ORGANIC SOLVENT- COATING- GENERAL LACQUER 
JET EMHAUST- COMMERCIAL AIRCRAFT- TRANSPORTATION 
ORGANIC SOLVENT- COATING- NOT CLASSIFIEOCLAOUER)
ORGANIC SOLVENT· MISCELLANEOUS- UNSPECIFIED 
PETRO INDUSTRY- MISCELLANEOUS- NOT CLASSIFIED 
FOOD I AG- FOOD - NOT CLASSIFIED 
PETRO STORAGE- UNSPECIFIED EMISSION 
PETRO INDUSTRY- MISCELLANEOUS- NOT CLASSIFIED 
FABRICATED HETALS- MISCELLANEOUS- NOT CLASSIFIED 
PETRO INDUSTRY- FUGITIVE- MISCELLANEOUS- SA~IPL!NG/PURGING 
PETRO STORAGE- UNPECIFIED FUGITIVE EMISSION 
PETRO STORAGE- GASOLINE- FLOATING ROOF- VORKING LOSS 
ORGANIC SOLVENT- COATKNG- NOT CLASSIFIEDCPAINT) 
PETRO INDUSTRY- REFINING- 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- VATER-BASED PAINT GENERAL 
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 THINNING SOLVENT- UNSPECIFIED 
PETRO INDUSTRY- CATALYTIC REFORMER- GENERAL 
PRINTING- ROTOGRAVURE- UNSPECIFIED 
PETRO STORAGE- NOT CLASSIFIED- flMED ROOF- VORKING LOSS 
ORGANIC SOLVENT- COATINGS- PAINT- SOLVENT-BASED 
ORGANIC SOLVENT- COATING- COHPOS!TE 
ORGANIC SOLVENT- COATING- GENERAL LACQUER 
CHEMICAL MFG- GENERAL PAINTS- MIXING/HANOL!NG
RNDUSTRIAl PROCESS- NATURAL GAS- NOT CLASSIFIED 
PETRO STORAGE- GASOLINE- flMED ROOF TANK- VORKiNG LOSS 
EX COMB BOILER-ELEC GEN-#6 OAL NORM FRG 
(X COMB BO!LER-ELEC GEN-#l & #2 DISTILLATE OIL 
ORGANIC SOLVENT- THINNING SOLVENT- ACETONE 
PRINTING- fLEMOGRAPHIC 
INTERNAL COHBUSTffON-INOUSTRffAL-NATURAL GAS-RECIPROCATiNG 
INTERNAL COMBUSTKON-INOUSTRIAL-D!ESEL OIL -TURBKNE 
ORGANftC SOLVENT- COLO CLEAN!NG- NOT SP[CAfl~D
ORGANKC SOLVENT= COATING~ OVfM- }Jl~ F 
DIESEL EXHAUST- RAIL SYiTCHiNG 
PETRO STORAGE- CRUDE- FLOATING ROOF- VORKING LOSS 
ORGANIC SOLVENT- DRY CLEANING- STODDARD SOLVENT 

7-ELEMENT 
SCORE 

135.99 
135.50' 
135.M0 
123.60' 
118.20 
115.1"1 
l U, 40' 
112. 1B 
111. 70 
l lB. 50' 
l.0B. 20 
1.08.19 
1185. 89 
99.,U 
98.89 
9B,29 
97.39 
93.5.lf 
92, 4B 
92.l!f 
91. 4.lf 
91 .BB 
99,U 
86.BB 
B5,90 
B5 ,20' 
83.60 
83 .10 
81. 39 
89.20' 
80'. 10 
79.50 
78.0'0' 
77 .90 
77 ,90' 
77. 81,J 
77. HJ 
75 .Blt'I 
H. 60' 
H .21rJ 
73,BIJ 
73,51,J 
73.50 
73. 51,J 
72.60 
72. 30' 
72,30' 
72.10 
71 ,.00 
71iLHJ 
69.80 
69.70' 
69. 70 

SHP IC YROG)
RANKING 

•I 
2 
5 

16 
7 
8 
6 
9 
3 

1B 
I 9 
34 
52 
SB 
6.lf 
69 
33 
62 
14 
1 7 
13 
18 
27 
28 
21 
15 
55 
67 
35 
29 
61 
29 
54 
38 
51 
36 
48 
65 
59 
26 
41 
12 
I I 
32 
39 
23 
43 
44 
57 
22 
46 
30 

* The Reauest for Proposal excluded this category from the study. 
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TABLE 3-4 (concluded) 

w 
.j::, 

U2.IJB9l8 
4.0'6.0.0126 
39600'9-'JJ 
4.0'3.001.94 
4.02.00'l.02 
2.910'0'1.0'1 
31.0'.0.0'299 
4.0'4.0'.011 l 
AAA5733I 
2.IJ20.IJIBZ 
4.0'200'915 
IB2.0.07.0'4 
4.0'30.02.0'3 
4.0'1.0.01BZ 
3.060.0'2.IJ l 
4.0'6.0.0 UJI 
2.0' 1.0.0'2.01 
1.02.01'682 
4.0'3.00152 
4.0' I .0.02.0'2 
U!l.00283 
191.0.060'1 
4.0' 1.001 BJ 
192.0.07.91 
201.0820'2 
10'20'940'3 
l.020'0'50'1 
38688183 

ORGANIC SOLVENT- THINNING SOLVENT- METHYL ETHYL KETONE 
PETRO MARKETING- GASOLINE- TANK TRUCKS- SUBMERGED LOADING 
PETRO INDUSTRY- FUGITIVE- PUMP SEALS Y/0 CONTROLS 
PETRO STORAGE- CRUDE- FIXED ROOF TANK- ~ORKING LOSS 
ORGANIC SOLVENT- COATINGS- PAINT- ACETONE 
INTERNAL COHBUSTION-ELEC GEN- OIL TURBINE 
OIL & GAS PRODUCTION- NATURAL GAS• NOT CLASSIFIED 
BULK TERMINALS- GASOLINE RVPl.lJ- FLOATING- 67K BBL STANOINC LOSS 
GASOLINE EXHAUST- CIVILLIAN AIRCRAFT 
INTERNAL COMBUSTION-INDUSTRIAL- OIL- RECIPROCATING 
ORGANIC SOLVENT- THINNING SOLVENT- LACTOL SPIRITS 
EX COMB BOILER-INDUSTRIAL-PROCESS GAS BLAST FURNACE 
PETRO STORAGE- CRUDE- FLOAllNG ROOF- STANDING LOSS 
ORGANIC SOLVENT- ORV CLEANING- STODDARD SOLVENT 
PETRO INDUSTRY- REFINING- FLUID CATALYTIC CRACKER 
PETRO MARKETING- GASOLINE LOADING- TANK CARS/TRUCKS
INTERNAL COHBUSTJON-ELEC GEN- NATURAL GAS-TURBINE 
EX COHB BOILER-INDUSTRIAL-NATURAL GAS I.IJ-1.00 MMBTU/HR 
PETRO STORAGE- DIST OIL- FIXED ROOF TANK- VORKING LOSS 
ORGANIC SOLVENT- DEGREASING- TRICHLOROETHANE 
ORGANIC SOLVENT- DEGREASING- PERCHLOROETHYLENE 
EX COHB BOILER-ELEC GEN-NATURAL GAS )188 MMBTU/HR 
ORGANIC SOLVENT- DRY CLEANING- PERCHLOROETHVLENE 
EX COMB BOILER-INDUSTRIAL-PROCESS GAS REFINERY 
INTERNAL COMBUSTION-ELEC GEN- NATURAL GAS-RECIPROCATING 
EX COMB BOILER-INDUSTRIAL- RESIDUAL OIL- (18 MHBTU/HR
EM COHB BOILER-INDUSTRIAL-#l & #2 DISTILLATE OIL>IB0' HHBTU/HR 
PETRO INDUSTRY- REFINING- OIL FIRED PROCESS HEATERS 

68. 78 
6B.B0 
6 7. 40 
64,70 
64,60 
6 •• 30 
63,80 
63. 40 
63.20 
62,30' 
62, 1.0 
6.9. 30 
59,9.0 
59,90 
58,30' 
58.30 
58.B0 
57,80 
55, 9.0' 
55,30 
55,3.0 
54,88 
53, 3.0' 
52.30 
51,80 
., • 88 
44.80 
44 ,8.0 

37 
3l 
Sl 
42 
64 
69 
78 
49 
45 
77 
63 
71 
66 
56 
78 
58 
47 
25 
48 
80' 
79 
24 
81 
73 
76 
1'l 

,.75 
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TABLE 3-5. Three element scores and WROG rankinq for selectect point source categories. 

w 
U7 

sec 
38299999 
3BIB2699 
38499999 
48488199 
40688881 
38380'399 
306888.8'1 
38109181 
4B38UJ99 
40508481 
39000299 
403.0'0299 
40301898 
3.0508199 
305BI 70'4 
,'8208802 
4060.0'198 
3061'14"1 
40301897 
305081.05 
4050.0299 
3.04.007.04 
3868850'2 
305812.05 
306088.04 
3060.061.JI 
3050'140'2 
39000281 
3038.0'819 
403BIBIB 
38300383 
4020051.8' 
U-300198 
386.00881 
402007 IB 
OJ20061B 
40230399 
48380399 
20208882 
483.01015 
483.08382 
48300') 02 
4.0200699 
30181899 
4.0500181 
486.00151 
48500399 
30101802 
4.0600131 
UJ2.0l801 
40600201 
40301111 
4.01888Bl 

DESCRIPTION 

FOOD & A,- FOOD - NOT CLASSIFIED 
CHEMICAL MFG- SYNTHETIC RUBBER 
SECONDARY METALS- MISCELLANEOUS- NOT CLASSIFIED 
BULK TERMINALS- UNSPECIFIED-
PETRO MARKETING- GASOLINE- FUGITIVE £MISSIONS 
PRIMARY METALS- IRON & STEEL- UNCLASSIFIED 
PETRO INDUSTRY- FUGITIVE- NOT CLASSIFIED 
CHEMICAL MFG- ACETONE 
PETRO STORAGE- UNSPECIFIED- FIXED ROOF- VORKING LOSS 
PRINTING- LITHOGRAPHIC- UNSPECIFIED 
INDUSTRIAL PROCESS- INPROCESS FUEL- MISC 
PETRO STORAGE- NOT CLASSIFIED- FLOATING ROOF- STANDING LOSS 
PETRO STORAGE- UNSPECIFIED- FIXED ROOF- Z58K BBL-BREATHING 
PETROLEUM INDUSTRY- ASPHALT ROOFING~ NOT CLASSIFIED 
MINERAL PRODUCTS- MINERAL VOOL- 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- V/0 CONTROLS 
MINERAL PRODUCTS- FIBERGLASS- CURING/ROTARY SPUN 
PETRO INDUSTRY- FUGITIVE- COMPRESSOR SEALS 
PETRO INDUSTRY- REFINING- VACUUM JET- VACUUM DISTILLATION 
MINERAL PRODUCTS- GLASS MFG- CONTAINER MELTING FURNACE 
INDUSTRIAL PROCESS- INPROCESS FUEL- COAL- CEMENT KILN 
PRIMARY METALS- IRON & STEEL- SINTERING 
PETRO STORAGE- CRUDE RVP5- FIXED 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- VORKING LOSS 
INTERNAL COMBUSTION-INDUSTRIAL-NATURAL GAS- RECIPROCATING 
PETRO STORAGE- JET NAPHTHA JP4- FIXED ROOF- VORKING LOSS 
PETRO STORAGE- GASOLINE- VAR VAPOR SPACE- WORKING LOSS 
PETRO STORAGE- CRUDE- FIXED 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- TANK TRUCKS- SUBMERGED LOADING 
ORGANIC SOLVENT- COATING- OVEN HEATER- NATURAL GAS 
PETRO MARK[TJNG- GASOLINE- MARINE VESSELS- LOADING 
PETRO STORAGE- JET NAPHTHA JP4- FLOATING- 67K BBL STANDING LOSS 
ORGANIC SOLVENT- FUGITIVE- NOT CLASSIFIED 

3-ELEMENT 
SCORE 

66,88' 
63.7B 
63.3B 
62, 18 
61. 50 
59.99' 
59,89' 
56,50 
56.39' 
56,28 
55,88 
55.78 
55, I fJ 
54.B0 
53.90 
53 ,6B 
53,6B 
53.3B 
53.30 
51.70' 
51,00 
5.0'. 90 
58.80 
58.BB 
49.BB 
48.9.IJ 
4 8, 39' 
48.38 
48.30 
46,30 
46,28 
45,78 
•S.4.0 
U,88 
.,.as 
43. 70' 
.3.60 
43. 40 
43, 30' 
43,38 
43.38 
43.3.0' 
42,70 
42.60 
41. 50•t. 18 
••• 18 
4.0',98 
•0.9.IJ 
40,80' 
48,80 
4 0'. 8B 
48.58 

STEP IC \/ROG) 
RANKING 

87 
127 
1]9 
188 
1 1 9 
I ff 2 
105 
I I 6 

82 
126 
154 

92 
lBI 
I l 7 
12.IJ 

85 
83 

158 
141 
115 

88 
134 
89 

128 
1.0'7 
I 2 I 
159 
152 
15 l 

84 
123 

91 
96 

184 
183 
125 
129 
133 
146 
145 
I UY 

99' 
9R 

urn 
1 I B 
13.IJ 
86 

136 
135 
156 
10 
I• 2 
94 
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TABLE 3-5 

112117187 
40'180201 
AAA47589 
'9316/6207 
UJ3/iHJIS7 
2B2M.0301 
,UJJ882B5 
AAM 7571 
390!HJ7Bl 
18200782 
4.0208584 
,11211110 211 

4.82.08922 
40280'7.83 
4.82.00'921 
40'2.0'.0912 
3900'87162 
40'&0'.8138' 
4.8301828' 
39.000602 
390'.00482 
UJ50'030'4 
183.00682 
182806.83 
U2.8.868l 

/ ', ,,.--,, 

(concluded) 

[X COHB BOILER-INDUSTRIAL-PROCESS GAS COKE OVEN 
ORGANIC SOLVENT- DEGREASING- STODDARD SOLVENT 
JET EXHAUST- CIVIL AIRCRAFT 
PETRO STORAGE- DISTILLATE Oil- flOATING ROOF- STANDING LOSS 
PETRO STORAGE- DIST Oil - FIXED ROOF TANK- BREATHING LOSS 
INTERNAL COMBUSTION-INDUSTRIAL- GASOLINE- RECIPROCATING 
ORGANIC SOLVENT- DEGREASING- TRICHLOROETHVLENE 
JET EXHAUST- MILITARY AIRCRAFT 
INDUSTRIAL PROCESS- PROCESS GAS- CO/BLAST FURNACE 
EX COMB BOILER-INDUSTRIAL-PROCESS GAS REFINERY 1•-1•• HHBTU/HR 
ORGANIC SOLVENT- COATING- TOLUENE 
ORCANIC EOLV,NT- TMINNINC EOLV,NT- MIN,RAL CPIRITC 
ORGANIC .SOLVENT- THINNING SOLVENT- TOLUENE 
ORGANIC SOLVENT- COATING- TOLUENE 
ORGANIC SOLVENT- THINNING SOLVENT- NAPHTHA 
ORGANIC SOLVENT- THINNING SOLVENT- ISOPROPVL ALCOHOL 
INDUSTRIAL PROCESS- PROCESS GAS- COK6 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-COMH/INSTIT-NATURAL GAS 18-188 HMBTU/HR 
EX COMB BOILER-KNDUSTRIAL-NATURAL GAS <18 HHBTU/HR
EX COMB BOILER-INDUSTRIAL-NATURAL GAS )188 HMBTU/HR 

39.38' 
38,UJ 
35.'8 
35.28 
35. 10 
H. 80' 
H.50' 

33. '"' 
33.30 
33,30 
33,30' 
JJ,1111 
32. I IJ 
32. BIJ 
32,BB 
31,88 
31. '8 
31.20 
3 I , 10' 
28.30 
28,30 
28,30 
25. BB 
25. 8" 
25.BB 

11 3 
137 

95 
97 
99 

106 
I I 2 
I 32 
153 
1.0 
138 

OJ 
109 
I I I 
110 
I I 4 
122 
124 
I 31 
157 
150 
IH 
155 
149 
UB 

https://182806.83
https://40280'7.83
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TABLE 3-6. WROG rankiny for selected point sourc~ categori~s. 

sec 
31f6ffBHZ 
4B3.0'SIS1 
UJ38'IBl9 
486.0'.0'199 
Z.94.0'.0'1.91 
483.0'0285 
, "r.,uu 81 
UJ.0'1115 
4B2.0'.IJ5BJ 
3.06.0'12.0I 
•.05.0'8583 
3.09/iJ2fJ99 
A.03.0B2 I 6 
3.0'3/iJ.03BZ 
UJ.0'1198 
Ul.08'383 
UJ/iJ.9'158 
38599999 
3.048.0199 
3BlfJl98'J 
UJBl IB8 
'8381197w 

'-J 3BlfJ3399 
'8381199 
4B6/iJB2S5 
'83/iJl821 
'83.08383 
UZ.0'.0'913 
3860fJ5Bl 
'860.0127 
'8600185 
U'2lHJ58Z 
3B30.0'9ll 
484.0.0116 
2.02.0.02BI 
4/JlfJ0287 
06.0'82.02 
3.01018'Jl 
02.0.0918 
'860.0197 
39999999 
3.01.0'1885 
4.05.003.05 
301015.0'1 
AAA57l I 5 
U2'HJ92• 
40400'114 
30400799 
4960.0298 
3020.08.03 
33.0.00199 
3.06011.01 
4830.0'105 

DESCRJ,TION 

,ETRO 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 
P,TRO MARk~TINC- CA£0LIN,- STATION TAN~S- VAPOR NO CONTROL 
PETRO STORAGE- DIST #2- FLOATING- 67K BBL STANDl~G LOSS 
ORGANIC SOLVENT- COATING- MEK 1 

PETRO INDUSTRY- REFINING- FLUID COKING 
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 RVPIJ/IB/7- FLOATING- 25BK 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- FIXED ROOF- WORKING LOSS 
PETRO STORAGE- JET FUEL- VAR VAPOR SPACE- WORKING LOSS 
ORGANIC SOLVENT- THINNING SOLVENT- JSOPROPYL 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 18- lBBBTU/HR
PRIMARY METALS- IRON & STEEL- ROLLING/FINISH- SOAKING PITS 
BULK TERMINALS- GASOLINE RVPIJ/IB/7- FLOATING- 67K BBL WITHDRAVA 
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 
PRINTING- INK THINNING SOLVENT- ISOPROPYL ALCOHOL 
CHEMICAL HFG- VARNISH- BODYING OIL 
GASOLINE EXHAUST- COMMERCIAL AIRCRAFT 
ORGANIC SOLVENT- THINNING SOLVENT- KYLENE 
BULK TERMINALS- GASOLINE RVPIB- FLOATING- 25BK BBL STANDING LOSS 
PRIMARY METALS- STEEL FOUNDRY- NOT CLASSIFIED 
fETRO HARKETRNGP UNSPECIFIED- MARINE VESSELS 
fOOO & AG- FEED MANUFACTURE- SHIPPING 
TEKTILE PRODUCTS- GENERAL FABRICS- NOT ClASS!Fl[D
PETRO INDUSTRY- REFINING- ASPHAlV BLO\JING 
PETRO STORAGE- JET FUEL- FIXED ROOF TANK- UORKING LOSS 

STEP I ( WROG > 
RANKING 

168 
161 
162 
163 
164 
165 
l £ £ 
167 
168 
169 
178 
1 71 
172 
173 
174 
175 
176 
177 
178 
179 
188 
181 
182 
183 
184 
185 
186 
187 
188 
I El 9 
198 
191 
192 
193 
194 
195 
196 
197 
190 
199 
208 
201 
2.02 
2.03 
2{J4 

2.05 
2.06 
2f.f7 
208 
209 
2 1.0 
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) 

w 
co 

38'5B8'2B5 
3'12.0.0802 
3.06.003.01 
U3iHJ2iJ6 
U2082.0l 
'-"6.081 42 
39.008899 
4.030.0305 
6"200989 
'86.08128 
U301Sl2 
4.0301185 
4.0199999 
30300999 
3.0600999 
'-83.00212 
3.0600182 
3900.05.05 
IB3005.04 
3.06.0.0481 
30501299 
30580699 
384.00UJJ 
48300151 
40'280318' 
4.04.00117 
18108502 
18300501 
3051'.0104 
3.0190.099 
3011.JI 599 
u200u,s 
3900.0599 
2.0299997 
4.02.001.05 
4020.09.04 
3.06.0.06.02 
3.05.014 99 
301.00999 
IB3.0.0601 
4060.0229 
39000799 
306.01282 
,'86.0.0283 
5030.0101 
39.099998 
IB2.004.02 
483.08106 
2020.09/rJZ 
30799999 
3.02013.01 
406.00'299 
406U.015Z 
30501411 
202.0.0901 
4.06.!HJ.499 
306lHJ5.04 
4.0301299 

PETRO INDUSTRY- ASPHALT CONCRETE- DRUM DRYER 
FOOD I AG- FEED MANUFACTURE- GRAIN RECEIVING 
PETRO INDUSTRY- REFINING- THEMAL CATALYTIC CRACKER 
PETRO STORAGE• KEROSENE- FLOATING ROOF- STANDING LOSS 
ORGANIC SOLVENT- COATING- UATER-8ASED PAINT GENERAL 
PETRO MARKETING- CRUDE- TANK TRUCKS- SUBMERGED LOADING 
INDUSTRIAL PROCESS- COKE- NOT CLASSIFIED 
PETRO STORAGE- DIST OIL- VAR VAPOR SPACE- VORKING LOSS 
ORGANIC SOLVENT- THINNING SOLVENT- ETHYL ACETATE 
PETRO MARKETING- JET FUEL- TANK TRUCKS- SUBMERGED LOADING 
PETRO STORAGE- CRUDE RVP5- FIXED ROOF- VORKING LOSS 
PETRO STORAGE- GASOLINE RVPlB- FLOATING- 258K BBL STANDING LOSS 
ORGANIC SOLVENT- NOT SPECIFIED 
PRIMARY METALS- IRON & STEEL- NOT CLASSIFIED 
PETRO INDUSTRY- REFINING- FLARES- NOT CLASSIFIED 
PETRO STORAGE- HEXANE- FLOATING ROOF- STANDING LOSS 
PETRO INDUSTRY- REFINING- GAS FIRED PROCESS HEATERS 
INDUSTRIAL PROCESS- DISTILLATE OIL- METAL MELTING 
EX COMB BOILER-COHH/INSTIT- #4 DIST OLI 
PETRO INDUSTRY- REFINING- BLOVDOUN SYSTEM- VAPOR RECOVERY 
MINERAL PRODUCTS- FIBERGLASS MANUFACTURING- NOT CLASSIFIED 
MINERAL PRODUCTS- CEMENT HANUFAC- 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 RVPll/lB/7- FLOATING- 25BK BBL WITHDRAW 
EX COMB BOILER-ELEC GEN- DIST OIL- 18'-188 MMBTU/HR . 
EX COMB BOILER-COMH/INSTIT-#1 & #2 DIST Oil >JBS MHBTU/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-GASEOUS 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-COHM/INSTJT NATURAL GAS >188 MMBTU/HR 
PETRO MARKETING- KEROSENE- MARINE VESSELS- UNLOADING 
INDUSTRIAL PROCESS- PROCESS GAS- NOT CLASSIFIED 
PETRO INDUSTRY- REFINING- MISCELLANEOUS 
PETRO MARKETING- JET FUEL- LOADING 
SOLID UASTE DISPOSAL- MULTIPLE CHAMBER INCINERATION 
INDUSTRIAL PROCESS- Oil BURNER 
EX COMB BOILER-INDUSTRIAL- RESIDUAL OIL- 18-IBB HMBTU/HR
PETRO STORAGE- KEROSENE- FIXED ROOF TANK- BREATHING LOSS 
INTERNAL COMBUSTION-INDUSTRIAL-KERO/NAPHTHA/JET RECIPRO 
WOOD PRODUCTS- MISCELLANEOUS- NOT CLASSIFIED 
FOOD & AG- HEAT SMOKING 
PETRO MARKETING- UNSPECIFIED- MARINE VESSELS 
PETRO MARKETING- CRUDE- TANK TRUCKS- UNLOADING 
MINERAL PRODUCTS- GLASS MFG- BATCHING/MIXING
INTERNAL COMBUSTKON-IHDUSTRIAL-KERO/NAPHTHA/JET TURBINE 
PETRO MARKETING- GASOLINE- STATION TANKS- NOT ClASS!fXED 
PETRO INDUSTRY- FUGITIVE- PROCESS DRAINS- UASTE WATER SEPTR 
PETRO STORAGE- UNSPECIFIED- VAR VAPOR SPACE- FILLING LOSS 

21] 
214 
215 
216 
21 7 
218 
219 
228 
221 
222 
223 
224 
225 
226 
227 
228 
229 
238 
2 31 
232 
233 
234 
235 
236 
237 
238 
239 
246 
241 
242 
243 
244 
245 
246 
247 
248 
249 
25" 
251 
252 
253 
254 
255 
256 
257 
258 
259 
26.0 
261 
262 
263 
264 
265 
266 
267 
268 
269 
27.0 

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


TABLE 3-6 (continued) 

w 
I.O 

4162168192 
4860'8l35 
1.0200'5.iJ] 
30' 18.0981 
102012.9'1 
40'21HJUJZ 
U200'919 
40200'914 
390.00.99 
U,J.0.9'.,JI 
U2.0 I J82 

'"'" '"" J J202001'JI 
39000605 
4.IJ300l 12 
.U200899 
18200UJI 
1BUHJ602 
3.0203299 
UJ200987 
J0oG05081 
l.0301Hi03 
J.0UJ0899 
40200906 
30581 • .06 
0201.002 
1B5.0'02.05 
lB3.0 I 30l 
1.0308502 
4.0'301112 
2.020.8481 
2"1.0'01.0'2 
4.0'3.0'0'2 I 5 
UJ50'/JZSI 
3010'2.899 
305.81599 
305/Jll.8I 
301.02.99 
30101299 
38'.00'2 I 7 
304002.08 
30103204 
39.001099 
403.IHJl54 
-'0300189 
060015• 
HJ600'1H 
UJ6.IHJl03 
40300'304 
40300312 
3.0400101 
391HJ 1299 
30J&J09~H 
39!HHl609 
A.0500206 
5030010'8 
50200505 
5.0 3.0.01.02 

ORGANIC SOLVENT- COATING- MEK 271 
PETRO MARKETING- DIST OIL- TANK TRUCKS- SUBMERGED LOADING 272 
EM COMB BOJLER-IN0USTRIAL-#1 & #2 DISTILLATE Oil <IB MMBTU/HR 273 
CHEMICAL MFG- CLEANING CHEMICALS SOAP/DET SPRAY DRY 274 
EK COMB BOILER-INDUSTRIAL-SOLID WASTE 275 
ORGANIC SOLVENT- COATING- ACETONE 276 
ORGANIC SOLVENT- THINNING SOLVENT- METHYL ISOBUTYL KETONE 277 
ORGANIC SOLVENT- THINNING SOLVENT- KEROSENE 278 
INDUSTRIAL PROCESS- RESIDUAL OIL- NOT CLASSIFIED 279 
EK COMB BOILER-COMH/iNSTIT-#6 OIL 2R0 
EK COMB BOILER-INDUSTRIAL-WSTE Oil 281 
P,TAO MAAK,TINC- J,T ru,L- TANK TRUCK£- EUDMEACED ~OADINC 2112 

INTERNAL COMBUSTION-INDUSTRIAL- OIL- TURBINE 283 
INDUSTRIAL PROCESS- NATURAL GAS- METAL MELTING 284 
PETRO STORAGE- HEXANE- FIXED ROOF TANK- BREATHING LOSS 285 
ORGANIC SOLVENT- COATING- OVEN- UNSPECIFIED 286 
EK COMB BOILER-INDUSTRIAL- RESIDUAL OIL- #6 287 
EK COMB BO!LER-ELEC ,EN-NATURAL GAS (188 MHBTU/HR 288 
FOOD & AG- BAKERIES 289 
ORGANIC SOLVENT- THINNING SOLVENT- CELLOSOLVE ACETATE 290 
SECONDARY METALS- MISCELLANEOUS- CASTING/FABRICATING 291 
EK COMB BOILER-COHM/INSTIT-NATURAL GAS <18 MMBTU/HR 292 
SECONDARY METALS- ZINC- NOT CLASSIFIED 293 
ORGANIC SOLVENT- THINNING SOLVENT- CELLOSOLYE 294 
MINERAL PRODUCTS- GLASS MFG- CONTAINER FORMING/FINISHING 295 
ORGANIC SOLVENT- COATING- OVEN HEATER- DISTILLATE Oil 296 
EK COMB BOILER-COMM/INSTIT-SPACE HEATING-DISTILLATE OIL 297 
EK COMB BOILER-COMH/INSTIT-LIOUID VAST£ 298 
EK COMB BOILER-COMM/INSTIT-DIST OIL- 18-188 MHBTU/HR 299 
PETRO STORAGE- JET NAPHTHA JP4- FLOATING- 250K BBL STANDING LOSS 308 
INTERNAL COMBUSTION-INDUSTRIAL-DEISEL OIL- RECIPROCATION 3.0'I 
INTERNAL COMBUSTION-ELEC GEN- DIST OIL- RECIPROCATING 30'2 
PETRO STORAGE- PENTANE- FLOATING ROOF- STANDING LOSS 303 
PRINTING- LETTER PRESS 304 
CHEMICAL MFG- PRINTING INK- UNCLASSIFIED 305 
MINERAL PRODUCTS- GYPSUM MFG- NOT CLASSIFIED 306 
MINERAL PRODUCTS- CONCRETE BATCHING GENERAL 307 
CHEMICAL MFG- SYNTHETIC ORG FIBER- NOT CLASSIFIED 30'8 
CHEMICAL MFG- HYDROFLUORIC ACID 309 
SECONDARY METALS- COPPER- ROTARY FURNACE- BRASS/BRONZE 310 
SECONDARY METALS- COPPER- WIRE BURNING- INCINERATOR 311 
CHEMICAL MFG- SULFUR(ELEMENTAL)- S RMVL PRCS 99,9 312 
INDUSTRIAL PROCESS- LPG FUEL- NOT CLASSIFIED 313 
PETRO STORAGE- CYCLOHEKANE- FIKEO ROOF TANK- WORKING LOSS 314 
PETRO STORAGE- CVCLOHEXANE- FIXED ROOF TANK- BREATHING LOSS 315 
PETRO MARKETING- KEROSENE- TANK TRUCKS- UNLOADING 316 
PETRO MARKETING- KEROSENE- TANK TRUCKS- SUBMERGED LOADING 3 l 7 
PETRO MARKETING- JET FUEL- TANK TRUCKS- SPLASH LOADING JIB 
PETRO STORAGE- KEROSENE- VAR VAPOR SPACE- WORKING LOSS 319 
PETRO STORAGE- ISOPENTANE- VAR VAPOR SPACE- WORKING LOSS 320 
SECONDARY METALS- ALUMINUM- SYEATING FURNACE 321 
INDUSTRIAL PROCESS- MISCELLANEOUS- NOT CLASSIFIED 322 
PRIMARY METALS- !RON & STEEL- STEEL FURNACES- OPEN HEARTH 323 
BMOUSTRIAl PROCESS- NATURAL GAS- GLASS FURNACE 32.t 
[~ COMB BDELER-COMM/IHSTIT-SPAC[ HEATENG-NATURAL GAS 3Z5 
SOLID ~ASTE DISPOSAL- AUTO 800¥ COMPONENT !NClNERA710N 326 
SOLID WASTE DISPOSAL- PATHOLOGICAL INCINERATION 327 
SOLID ~ASTE DISPOSAL- SINGLE CHAMBER INCINERATION 328 

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 (co~tinued) 

+:> 
0 

31BBB2/62 
U3.0.02.08 
UJ300153 
UJ.001"8 
,402.0.06.03 
4.01.0.03.05 
Ul.083.02 
4'JIB.92.04 
4.9UBl99 
Ul.001BI 
39.08.0797 
3900.0631 
390.00531 
390.0.95.96 
305888BZ 
3.05BI .t lB 
3.95-'JIUJI 
J05.0'12B4 
305.0'l281 
3B5.0.0'312 
JBS.0.0311 
3.05002.06 
J.05.0'02Bl 
384888.IJI 
30UHJ828 
38.t.0.0803 
J.040.0801 
3040.07.05 
3i148.0'7.0'2 
3B4i1B7Bl 
3040.0499 
3.94.9.04.07 
384804.0'2 
304B03Bl 
38400219 
3.94.00212 
3.04.0028'5 
3.0'4.001.99 
304.9818'2 
383888.01 
3.03010.03 
383.00914 
3.030.09 I 3 
303.008.01 
3.03.0.0304 
38 I I 25.02 
3.01.03299 
3.01.03202 
3.01.023.08 
3.01.01781 
3.01.01699 
2010.0501 
1050.011.9 
1050.010'6 
10500105 
10399998 
10399997 
1.03005.93 

Oil & CAS ,RODUCTION- NATURAL GAS- GAS STRIPPING 
PETRO STORAGE- BENZENE- FLOATING ROOF- STANDING LOSS 
PETRO STORAGE- BENZENE- FIXED ROOF TANK- YORKING LOSS 
PETRO STORAGE- BENZENE- FIXED ROOF TANK- BREATHING LOSS 
ORGANIC SOLVENT- COATING- XYLENE 
ORGANIC SOLVENT- COLD CLEANING- 1,1,1-TRICHLOROETHANE 
ORGANIC SOLVENT- COLD CLEANING- METHYLENE CHLORIDE 
ORGANiC SOLVENT- DEGREASING- PERCHLOROETHVLENE 
ORGANIC SOLVENT- ORV CLEANING- NOT CLASSIFIED 
ORGANIC SOLVENT- ORV CLEANING- PERCHLOROETHYLENE 
INDUSTRIAL PROCESS- PROCESS GAS- NOT CLASSIFIED 
INDUSTRIAL PROCESS- NATURAL CAS- FOOD-DRVINC/COO~IN~/ETC 
INDUSTRIAL PROCESS- DISTILLATE OIL- FOOD COOKING 
INDUSTRIAL PROCESS- DISTILLATE OIL- BRICK KILN 
MINERAL PRODUCTS- FUGITIVE £MISSION- NOT CLASSIFIED 
MINERAL PRODUCTS- GLASS MFG- RAY MATERIAL HANDLING 
MINERAL PRODUCTS- ,LASS MFG- SODA LIME~ FURNACE/GENERAL
MINERAL PRODUCTS- FIBERGLASS- FORMING/ROTARY SPUN 
MINERAL PRODUCTS- FIBERGLASS- REGENERATIVE FURNACE 
MINERAL PRODUCTS- BRICK MFG- TUNNEL KILNS- OIL FIRED 
MINERAL 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-SYEAT 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 
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- REVERB 
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 METALS- FUGITIVE EMISSION- NOT CLASSIFIED 
PRIMARY METALS- LEAD SMELTING- DROSS REVERB FURN 
PRIMARY METALS- IRON & STEEL- STEEL FURNACES- BASIC OK- CLO 
PRIMARY METALS- IRON & STEEL- STEEL FURNACES- BASIC OK- OPN 
PRIMARY METALS- IRON & STEEL- ORE CHARGE 
PRIMARY METALS- IRON & STEEL- QUENCHING 
CHEMICAL MFG- ETHYLENE DICHLORIDE 
CHEMICAL MFG- SULFUR(ELEMENTAL>- UNCLASSIFIED 
CHEMICAL MFG- SULFUR(ELEMENTALI- HOO CLS 3STG 95-6 
CHEMICAL MFG- INORGANIC CHEM- H2S04 CONTACT- 98X CONVERSION 
CHEMICAL MFG- PHOS ACID/THERMAL- GENERAL 
CHEMICAL MFG- PHOS ACID/VET PROC- UNCLASSIFIED 
INTERNAL COMBUSTION-ELEC GEN- JET FUEL- TURBINE 

,EM COMB BOILER-INDUSTRIAL- SPACE HEATING-LPG 
[M COMB BO!l[R-XNDUSTRIAL- SPACE H[ATING-NATURAL GAS 
EM COMB BOBltR-ITNDUSTRIAL- SPACE HEATING- D!ST!LLATE OIL 
EX CO~B BOILER-COMM/OTHERT-UNSPECIFIEDE
EK COMB BOILER-COMM/OTHER- UNSPECIFIED 
EX COMB BOJLER-COMM/INSTIT-DIST OIL- <IB MHBTU/HR 

3:?9 
330 
331 

' 332 
333 
334 
335 
336, 
337 
338 
339 
:u.e 
341 
342 
343 
344 
345 
346 
30 
348 
349 
358 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
378 
371 
372 
373 
374 
375 
376 
377 
378 
379 
38.IJ 
3111 
3£12 
3 fl 3 
3El4 
3 fl5 
386 

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
https://390.0.95.96
https://4'JIB.92.04
https://Ul.083.02
https://4.01.0.03.05
https://402.0.06.03
https://U3.0.02.08


TABLE 3-6 
ll3"8'UJZ 
10201002 
UJ201J799 
10200703 
1020050,t 
101.00603 
18100583 

;>. 

(concluded) 
EX COMB BOILER-COHH/INSTIT-RESIDUAL OIL- 19-198' HHBTU/HR 387 
EH COMB BOILER-INDUSTRIAL-LPG- LARGE 3U8 
EK COMB BOILER-INDUSTRIAL-PROCESS GAS UNCLASSIFIED 3H9 
EK COMB BOILER-INDUSTRIAL-PROCESS GAS REFINERY (10 HHBTU/HR 39.0 
EK COMB BOILER-INDUSTRIAL- #,t OIL 391 
EK COMB BOILER-ELEC GEN-NATURAL GAS (18 HMBTU/HR 392 
EK COMB BOILER-ELEC GEN- DIST OIL- (18 HHBTU/HR 393 

_.,, 
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TABLE 3-7. 

CES 

AAA,6763 
AAA586HJ 
AAA667'6 
AAA473 I 6 
AAA46548 
AAAl81BB 
AAA4677 I 
AAA4687/I 
AAA4691Z· 
A.AA47308 
AAA47U9 
A.AAi9315 
AAA46847 
AAA66787 
A.AA31963 
AAA2792/I 
AAA666B5 
A.AA46755 
AAA25213 
AAA42358 
A.AA25B56 

~ 
N A.AA46888 

A.AAI 9.03' 
AAA47464 
AAA46565 
A.AA469.04 
AAA5U29 
A.AA54387 
A.AA587Bl 
AAA54536 
A.AA5U 11 
A.AA47134 
A.AA5U37 
A.AA47UHJ 
A.AA54577 
AAA57349 
A.AA58685 
A.AA47597 
A.AA47 I 26 
A.AA4653Z 
AAA47B9Z 
AAA54593 
A.AA.58677 
AAA54379 

Seven element scores and WROG ranking tor selected area source categorie~. 
7-ELEMENT STEP ICVRo,, 

DESCRIPTION SCORE RANKING 

SURFACE COATING- EVAPORATION- Oil BASED 126.BB J 
GASOLINE EXHAUST- PLEASURE CRAFT 125.B8 5 
UTILITY EQUIPMENT- GASOLINE COMBUSTION 125 • .98 
VILD FIRES- TIMBER & BRUSH l22.B0 ' I 
GASOLINE EVAPORATION AT SERVICE STATIONS- VEHICLE REFUELIN' I 2 I • .9/if 2 
777777777 UNSPECIFIED EMISSIONS 11111111111111 I I 5 • .9/if 31 
SURFACE COATING- EVAPORATION- SOLVENT U9 •.08 7 
ASPHALT PAVING- CUTBACK ASPHALT EVAPORATION 1.06 • .0/if 6 
DOMESTIC SOLVENT USE- UNSPECIFIED US.B.IJ I I 
VJLO FIRES- GRASS & WOODLAND lB3.B8 1.8' 
GASOLINE EXHAUST- RESIDENTIAL UTILITY EQUIPMENT U2,.0B 9 
SURFACE COATING- VOOD FURNITURE & F}XTURES 9.IJ.3.IJ 23 
DEGREASING- NON SYNTHETIC SOLVENT EVAPORATION- SERVICES 98, 10 15 
INTERNAL COMBUSTION- NATURAL GAS 89.00 B 
SURFACE COATING- FABRICATED STRUCTURAL METAL 87.88 27 
SURFACE COATING- TRANSPORTATION EQUIPMENT #3 86,88 29 
AGRICULTURAL- LIVESTOCK- UNSPECIFIED PROCESSES- FEEDLOT VASTE 86.88 16 
SURFACE COATING- EVAPORATION- VATER BASED 86.78 12 
SURFACE COATING- FABRICATED STEEL 86,2.0 29 
SURFACE COATING- RUBBER & PLASTICS FABRICATION 83, 8.IJ 33 
SURFACE COATING- YHOLESALE & RETAIL AUTO 83. UJ 37 
ASPHALT PAVING- ROAD Oil EVAPORATION 83. UJ 25 
SURFACE COATING- MISCELLANEOUS MANUFACTURING 83,1.0' 38 
GASOLINE EXHAUST- OFF-ROAD TRAIL BIKES es. 00 26 
GASOLINE EVAPORATION AT SERVICE STATIONS- SPILLAGE 8B, B0 24 
ASPHALT PAVING- EMULSIFIED ASPHALT EVAPORATION 79.88 32 
LPG EXHAUST- FORKLIFTS & ETC 78,50 21 
GASOLINE EXHAUST- FORKLIFTS & ETC 76.80 14 
RESIDENTIAL NON SYNTHETIC SOLVENT EVAPORATION- AEROSOL PROPELL 76.3.0 13 
DIESEL EXHAUST- PUBLIC ~ORKS 75.80 28 
GASOLINE EXHAUST- RECREATIONAL• VHEEL DRIVES 14.88 41 
DOHESTIC PESTICIDE APPLICATION- NON SYNTHETIC 72. 8.0 38 
DIESEL EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- RESIDENTIAL 7:a.50 l B 
EVAPORATION- SYNTHETIC PESTICIDE APPLICATIONS- DOMESTIC 69,90 u 
NATURAL GAS COMBUSTION- RESIDENTIAL VATER HEATING 68.88 22 
BAKING ETHANOL LOSS 67,4.0 39 
NATURAL GAS LOSS FROM PIPELINES 62,50 19 
DIESEL EXHAUST- RAIL TRANSPORT 62.08 17 
AGRICULTURAL PESTICIDE APPLICATION- NON SYNTHETIC 59.00 35 
GASOLINE EVAPORATION AT SERVICE STATIONS- TANK YORKING LOSS 59,fJ.0 34 
EVAPORATION- PESTICIDE APPLICATION- SYNTHETIC PESTICIDES 59,98 36 
DIESEL EXHAUST- FORK LIFTS 56.50 44 
DEISEL EXHAUST- FOREIGN SHIPS INTRANSIT 56,58 '3 
DIESEL EXHAUST- FORKLIFTS & ETC 56.58 42 

https://9.IJ.3.IJ
https://A.AA469.04
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Three element scores and WROG rcinkinq for selected area source cater1ories.TABLE 3-8. 

CES 

AAA66738 
AAA6JJ418 
AAAHI 18 
AAA4Z4 I 6 
AAA24877 
AAA27995 
AAAI IUArQ 

AAA2SIB7 
AAA37861 
AAA28464 
AAA47324 
AAA27854 
AAA18697 
AAA24935 
AAA46896 
AAA54361 
AAAI 1676 
AAA47498 
AAA5U45 
AAA54544 
AAA596B2 
AAA467U 
AAA4714Z 
AAA54353 

w 
.p, AAA4658l 

AAA58628 
AAAH696 
AAA5U78 
AAA5U52 
AAA5U94 
AAA4749JJ 
AAA47l67 
AAA58735 
AAA58743 
AAA47647 
AAA46 714 
AAA46722 
AAA54569 
AAA54585 

DESCRIPTION 

ROOFING TAR POTS & UNSPECIFIED [MISSIONS
FOOD & AGRICULTURAL- CHARCOAL BROILING 
CREOSOTE EVAPORATION 
SURFACE COATING- MACHINERV- ELECTRICAL COMPONENTS 
SURFACE COATING- FURNITURE & FIXTURES- COTTON GIN 
SURFACE COATING- LUMBER & \IOOD PRODUCTS 
£UA~Ac, COATINC- TAAN$POATATJON ,auJPM,NT •• 
SURFACE COATING- MISCELLANEOUS SERVICES- WHOLESALE & RETAIL 
SURFACE COATING- TRANSPORTATION EQUIPMENT- HISSLES 
SURFACE COATING- HACHINERV CONSTRUCTION 
STRUCTURAL FIRES 
SURFACE COATING- TRANSPORTATION EQUIPMENT •2 
SURFACE COATING- EDUCATIONAL SERVICES 
SURFACE COATING- TEXTILES & APPAREL 
ASPHALT PAVING- PAVING ASPHALT EVAPORATION 
GASOLINE EXHAUST- FRUIT & VEGETABLE REFRIGERATION 
AIRPORT- VEHICLE REFUELING- GASOLINE 
GASOLINE EXHAUST- AGRICULTURAL CROP PRODUCTION 
GASOLINE EXHAUST- BUILDING CONSTRUCTION/DEMOLITION-RESIDENTIAL
GASOLINE EXHAUST- PUBLIC \IORKS 
DIESEL EXHAUST- PLEASURE CRAFT 
GASOLINE EVAPORATION- TANKER/BARGE BALLASTING 
NATURAL GAS COMBUSTION- MANUFACTURING & INDUSTRIAL 
DIESEL EXHAUST- FRUIT & VEGETABLE REFRI,ERATIOH 
GASOLINE EVAPORATION- TANKER LOADING 
DIESEL EXHAUST- COMMERCIAL CRAFT 
DIESEL EXHAUST- FOREIGN SHIP BERTHING 
DIESEL EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- INDUSTRIAL 
DIESEL EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- COMMERCIAL 
DIESEL EXHAUST- BUILDING CONSTRUCTION/0EHOLITJON- INSTITUTIONA 
DIESEL EXHAUST- AGRICULTURAL CROP PRODUCTION 
NATURAL GAS COMBUSTION- SERVICES & COMMERCE 
NATURAL GAS COMBUSTION- SPACE HEATERS- SERVICES I COMMERCE 
NATURAL GAS COMBUSTION- BOILERS I HETERS- SERVICES & COMMERCE 
DIESEL EXHAUST- FOREIGN SHIP MANEUVERING 
CRUDE EVAPORATION- MARINE VESSEL LIGHTERING 
CRUDE EVAPORATION- TANKER/BARGE BALLASTING 
NATURAL ,As COMBUSTION- RESIDENTIAL SPACE HEATING 
NATURAL ,As COMBUSTION- RESIDENTIAL COOKING 

3-HEHENT 
SCORE 

63.4B 
6B. 9.IJ 
53. 4B 
52.6B 
52. 4B 
52, I.IJ 
62.1-" 
51, SB 
51. UJ 
58'. 98 
59.98 
SB. 68 
58,68 
58, 58 
58, 58 
43,6B 
43,6.0' 
41. 4fJ 
4iJ. 8.B 
40',3.IJ 
39.98 
39. 3.IJ 
37. 8B 
37.78 
37.48 
36.7f/f
36,58 
35.98' 
35.99 
35.68 
35,68 
35.38 
35.JB 
35.3B 
35.39 
31.48' 
31. 2.0' 
39,3.IJ 
JJJ .38 

STH IC\IROGt 
RANKING 

65 
46 
64 
4B 
49 
52 
Ii I 
55 
59 
66 
68 
74 
73 
75 
45 
62 
61 
59 
69 
77 
57 
79 
83 
47 
59 
53 
5• 
67 
63 
72 
71 
82 
79 
78 
76 
56 
68 
81 
8B 

https://40',3.IJ
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TABLE 

CES 

AAA24794 
AAA.19819 
AAA47654 
AAA.31593 
AAA58636 
AAA24729 
AA," 6 5 7 3 
AAA I 7947 
AAA35212 
AAA.47662 
AAA.47259 
AAA573B7 
AAA68467 
AAA46.t9• 
AAA4724 I 
AAA39824 
AAA46599 
AAA5U6JJ 
AAM76l 3 
AAA47266 
AAA.52472 
AAASU86 

.j::s 

.j::s AAA20'586 
AAA.32342 
AAA1919.IJ 
AAAl9826 
AAA259l6 
AAA2526Z 
AAA58727 
AAA58693 
AAA58669 
AAA5865l 
AAA586U 
AAA5458'2 
AAA'7678 
AAM7639 
AAA4762 l 
AAA47S6J 

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

SURFACE 

OESCRJ,TION 
-----------COATING- RUBBER & PLASTICS MANUFACTURING 

SURFACE COATING- AIR TRANSPORTATION 
EKHAUST FROM TUG BOATS- UNSPECIFIED FUEL 
SURFACE COATING- M~ PRODUCTS 
GASOLINE EXHAUST- COMMERCIAL CRAFT 
SURFACE COATlNG- 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 
VINE AND BRANDV AGING 
GASOLINE EVAPORATION- MARKETING• STORAGE I TRANSFER- BULK 
AGRICULTURAL BURNING- PRUNINGS 
SURFACE COATING- CHEMICAL & ALLIED 
JET FUEL EVAPORATION- TANKER LOADING 
GASOLINE EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- COMMERCIAL 
RESIDUAL OIL COMBUSTION- STEAM SHIP MANEUVERING 
~EEO BURNING- OPEN FIELD 
SURFACE COATING- AG CROP PREPARATION FOR MARKET 
GASOLINE EXHAUST- BUILDING CONSTRUCTION/DEMOLITION- INDUSTRIAL 
SURFACE COATING• AMUSEMENTS & MOTION PICTURES 
SURFACE COATING- LUMBER"& YOOD 
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 EVAPORATION- AEROSOL PROPELLENT 
OEISEL EXHAUST- U.S. SHIPS INTRANSIT 
RESIDUAL OIL COMBUSTION- FOREIGN SHIPS tNTRANSIT 
RESIDUAL OIL COMBUSTION- U.S. STEAM SHIPS INTRANSIT 
GASOLINE 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 l(\JROG) 
RANKING 

84 
85 
86 
87 
88 
89 
98' 
91 
92 
93 
94 
95 
96 
97 
98 
99 

IBB' 
10' l 
102 
1.03 
18'4 
1.05 
1.06-
1.07 
UJB 
1.09 
1 I 8' 
lH 
112 
113 
11 4 
1 I 5 
1 I 6 
1 I 7 
1 I 8 
l 19 
128 
121 

https://AAA1919.IJ


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 

840:,2 :, 
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TABLE 3-10. Categories of sources recommended for further investigiltion. 
POINT SOURCE FILE 

-----------POWER PLANTS (SCAQHD--TEHPORAL DATA> 

VJ l.')''J4.0 l 
1.0 l.')'IJ5.0' l 
1.0 l.lJ.068 l 

El< 
El< 
EX 

COl·IB 
COIi[)
COl-113 

OOILER-ELEC 
UUILER-CLCC 
OUILER-HEC 

GEN-#6 OIL NORM FRG 
GEN-#1 & #2 DISTILLATE OIL 
GEN-NATURAL GAS )10'8 MMOTU/HR 

REFINERIES 

GROUP 

.j:::, 

m 

30'699999 
3.0'G 'J 'J 9 9 3 
JfJ6.:JJ005 
3.'J6.(Jl 301 
3\JG:J.'JS.03 
JOli!l::::rna 
306.'J.0502 
3.06.':1,J()04 
3.IJ6 !JOOS l 

GROUP 2 

3.060.0681 

PF.TRO 
PETRO 
PETRO 
PETRO 
PETRO 
PETRO 
PETRO 
PORO 
PETRO 

PETRO 

INDUSTRY-
INOllSTllV-
INOLISrH.V-
HIOUSTRY-
JNl)USlRY-
IIIDLISTRV-
INDUSTRY-
IllDUSTRV-
INDUSTRY-

INDUSTRY-

MISCELLANEOUS- NOT CLASSIFIED 
MISCf.Lll\NEOUS- NOT CLAS.SIFIEO 
FUGITIVE- ~IISCELL-AN[OUS- SAMPLING/PURGING
C/\TALYHC REFORl•il:R- GEll£RAL 
FUGITIVE- PUIIP S[ALS \l/0 CONTROLS 
FUGITIVE- NOT CLASSIFJF.O 
FUGITIVE- PROCESS DRAINS- W/0 CONTROLS 
FUGITIVE- COMPRESSOR SEALS 
FUGITIVE- PIPELINE- VALVES/FLANGES 

REFINING- VACUUM JET- VACUUM DISTILLATION 

BULK PLANTS AND ------- TERMINALS 

GROUP 1 

4.04.'J.!Jl l i 
404'J0199 

GROUP 2 

BULK 
BULK 

TERMINALS-
TERMINALS-

GASOLINE RVPlO-
UNSPECIFIED-

FLOATING- 67K BBL STANDING LOSS 

4.IJii.'J.0126 
4.oG.0.0UJl 
4.06'JOO.OI 
4%.fJOl 31 
406.'J.IJ 19 IJ 
,oG.00'151 

PETRO 
PETRO 
PETRO 
PETRO 
PETRO 
PETRO 

MARKETING-
MARKETING-
tl/\RKETI NG-
~IARKETING-
MARKETltl'3-
MARKETING-

GASOLINE- TANK TRUCKS- SUDMERGED LOADING 
GASOLINE LO.'\IJING- T/\flK CARS/TRUCKS
G:\SULI NE- FUG lT IVE [Ill SS IONS 
GASOLINE- TANK TRUCKS- SUGMlRGEO LOADING 
UNSPECIFIED- TAflK TIUICK LOSS 
GASOL·INE- TANK TRUCKS- UNLOADING 

" 
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TABLE 3-10 (continued) 
SURFACE COATING FACILITIES 

GROUP l 

4t'299999 ORGANIC SOLVENT- COATING- UNSPECIFIED 
4.021l8881 ORGANIC SOLVENT- COATING- FUGITIVE- UNSPECIFIED 
4D2iifJ9/iJ l ORGANIC SOLVENT- THINNING SOLVENT- GENERAL 
482IHJ8DI ORGANIC SOLVENT- COATINr.- OVEN- UNSPECIFIED 
402.u.OO l.(J ORGANIC SOLVENT- COATING- OVEN- GEtt[RAL 
4.02.0.08.03 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 

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 
4.02.v.06 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 

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 

https://4.02.v.06
https://4.02.0.08.03
https://402.u.OO
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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 ASPHALT EVA~ORATION 

.t:,. STATIONARY INTERNAL COMBUSTION SOURCES 
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 

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 
.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 
Types II 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; ~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 
tables can thus be used to establish priorities during the conception and 
performance of future studies aimed at improving the quality of ROG and 
NOx 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 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 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. 

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 11 conclu­
sions11 to the entire basin. For example, if all sources identified in the 
grid ce 11 matched the inventory, there might st i 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 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 
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 that the results of a survey of a single grid cell would not 
lead to improved, modeling-quality emission inventories of ROG or NOx 
emissions, both because of our inability to determine the cause of any
11 missing 11 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 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 
determined by reviewing the information in the 1979 computerized 
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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. 
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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 
description field could be valuable for examining and understanding 
nonspecific secs, but the field was seldom used. Nonspecific secs (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 secs 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 
secs. Therefore, an extrapolation of information to all sources with 
nonspecific secs could not be carried out. However, a few sources with 
nonspecific secs were found td represent the majority of emissions for 
these secs. 
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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 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 non specific SCCs was -ies i gned to focus on 
the la.ryest er:iitters for such secs rather tf1an on randonly selected 
facilities. For each nonsrecific sec, the en,issions fro1:i ec1ch facility 
were reviewed to select the laigest emitters for the survey. A 
significant result of surveying these particular sources was a rnore than 
threefold increase--to 488--in the nunber of facility devices that were 
examined during the survey. 

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 emission 
fee data with inventory information for a number of fr1cilities, it was 
decided that each process at almost every facility needed to be 
investigated. Although emission totals for fr1cilities in the EIS 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 infor,nation 
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 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 
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TABLE 4-1. Summary of initial approach to Task 2. 
---·---

Number of 

Population 
of fdcilities 

rdcilities 
for· which 
lAUs wen, 

Sdmple Sile 
of Facilities 

to Le 

sec . Descriptor in SCAQMD Obtained Surveyed 

Tdb]e 3-10 

Reco111nended Source Ttees for Studt 

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 

10 

14 

16 

3 

4 

4 

(2) Refineries 

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 

(3) Refineries 

~..'!.!!Rl 
3U6UOU05 Petro Industry-Fugitive-Miscellaneous-

Sa111µling/Purging
31J60J301 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-Piµeline-

Valves/flanges 

16 
10 

13 

12 
3 

7 

4 
3 

4 

3 
I 

2 

Group ~ 
30600601 Petro Industry-Refining-Vacuum Jet-

Vacuum llistillation 7 2 

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

~roup I~ 
40400111 Bulk Terminals-Gasoline RVP!O-Floating-

67K 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 

2t 

2 

l 

Mell,od of 
Select i 119 
Fdci lit 1es 

to be 
Surveyed 

NA 

lligh Emis-
s 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 com­
po11e11t (e.g., vdlves, flanges, pump 
seals, etc.). Collect information 
on catalytic reformers Jnd vacuum 
di~tillation units. 

Survey facility. Obtain through­
put data and data on other pdra­
meters 011 d IJilk by tan~ IMS is 
from emis~iun fee ddta and survey 
results. 

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

sec Descriptor 

Population 
of Facilities 

in SCAQMD 

tlu1nber of 
Facilities 
for which 
TADs ~,ere 
Obtained 

Sample Size 
of Facilities 

to be 
Surveyed 

(5) Bulk Plants and Ten11inals 

§_r~E_ l 
404U0199 Bulk Termindls-Unspecified 

(6) Bulk Plants and Tenninals 

Group ~ 
40600126 Petro Marketing-Gasoline-Tank Trucks­

Submerged Loading 
40600101 Petro Marketing-Gasoline Loading­

Tank 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-fugitive­

Unspecified 
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-Paint­

Pulymerlc llot Air Dried 
40200199 Organic Solvent-Coatings-Not 

Classified (Paint) 
40200110 Organic Solv~nt-Coatings-Palnt­

Solvent Based 
40200102 Organic Solvent-Coatings-Paint-Acetone 

412 

NA 

12 

421 

NA 

6 

3 

NA 

tlA 

636 

I I 
NA 

3 

NA25 

50 50 

4 

lll03 

2 

141 

2 

12 12 
I 2 12 

4 
Ill 

I 
50 

1 
5 5 

31 4 

84 

4 

66 

2 2 

4 
3 

19 

Method uf 
Selecting 
Facilities 

to lie 
Surveyed Su11111ary of Approach 

High [mis-
sion Rates 

NA 

Jldndorn 

ISurvey facilities to attempt to 
identify sources and estlnwte 
e111issic,ns. 

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 there-
fore in emission factors and species 
profiles, s1it11ln groups of SCCs and 
and SICs. 

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 I 51 
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-Generalu, 

!IllLacquer00 
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 
r ac i l it i es 

to be 
Surveye d 

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) 

sec Oescriptur 

·---. I----------·-----,-------
flu111iier !d 
racilities 

Population Ifor ~,hich 
of facilities lAUs_were 

in SLAQHU Obtained 
----

(9) ~.!J_r:.a_ge Tanks 

Grou11 1 

~l,1'Jli I'J'J l'dro Storage-llot Cl ass i fi ed-f ixed Roof­
Hor~ ing Loss 

40301099 Petro Storage-Unspecified-Fixed Roof­
f/urU11g Loss 

40301098 Petro Storage-Unspecitied-fixed Roof-
250r bbl-Breathing Loss 

40301097 Petru storage-Unspecified-fixed Hoof-
6n bbl-Breathing Loss 

40300191.! Petro storage-Not Classified-fixed Roof­
Breathing Loss 

60 

13 

6 

10 

42 

8 

2 

I 

2 

5 

~f_(l_Ujl_ j 
403U0299 Petro Storage-Not Classified-floating 

Roof-Standing Loss 24 

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

Gro."]~] 
40300104 Petro Storage-Crude-Fixed Roof Tank­

f/orki11g Loss 
40301010 Petro Stordge-Crurle RVP5-fixed Hoof-

67K bbl-Breathing Loss 
40300102 Pr,tro Stor·age-Crude-Fixed Roof Tank­

Breathing Loss 

25 

35 

18 

3 

4 

3 

( 11) Storil.'.JC' _l anks 

fu'!ll']'? 
401u02U4 l'et ro 5tor·age-Crude-fl oat i ng Roof­

Hork ing Loss 
40300203 Petro Storage-Crude-floating Roof­

Standing Loss 

22 

23 

3 

3 

(12) Oil and Lias Production 

31000199 Oil &Gas Production-Crude-Not 
Classified 

31000299 Oil &Gas Production-Natural Gas­
Not Classified 

68 

60 

20 

20 

-· --------- ---------- --

Sample Size 
of faci I ities 

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 

I tlA 

NA 

'>un111a,·y of Apµrodch 

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 
secs were added to the survey: 
~0300199 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 
secs were excluded from the survey. 

The TAlls ,-,ere revie,-,ed for these 
source types and a decision made 
to exclude tl1e111 
examination. 

from further 

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. 

(Cont IIIU(•,I) 
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TABLE 4-1 (continued) 

MetlrwJ ot 
idcilillE,s 
f11J11rl,r·r ol 

Sc Iec tin~ 
Population 

Jdrup I e \ i ze 
Facilities 

of racilities 
of Facilitiesfor which 

to be 
Su11111ary of AppruaLh 

to befAIJs 1·1er·e 
SurveyedSurveyedObtainedin SCMJMDsec Descriptor 

( 13) Chemical_Manufactur·_!lljj 

r.ro"l' .! 
S1,,-vfy foL i Ii ties to <ltte11,pt lotliqh [nris­

sion Rates 
32JO353Jlll<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 these111130lfJJ40l Chrnrical Mfg-General Paints­
source types and a decision mJde111124Mixing/Handl ing 
to e,clude them from furtherNA 
examination. 

3930102699 Chemical Mfg-Synthetic Rubber 

'1rea Sou[Ce Fi_l~ 
O'l 
0 (15) ~ha1_1 Pavi_!!g 

file composition of asphalt pro­Not 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·eNol /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 

Not Applicable to Area Sou1,ces lhe activity dilto, emission factors,IAA/146540 Gasoline Evaporation at Service Stations­
and ROG Si'ecies profi Jes for· theseVehicle Refueling 

AA/146565 Gasoline Evaµoration at Service Stations­ sources will be reviewed and im-
Spillage prove111e11 ts w i 11 t,e in ve 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 frg0-, 

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-Miscellaneous­
Unspecified 

(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 SurveyedObtained 

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 

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 sur­
filce 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 in­
cludes 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 Investi­
gation. 

The TADs were reviewed for these 
source types arrd a dee is ion made 
to exclude them frc,m futher investi­
gation. 

Ttie TAIJs ~,ere rcviewt'd for these 
source types and a decision made to 
exclude them from further invest!-
gation. • 
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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 36 
Refinery 14 
Chemical plant 6 
Petroleum bulk plant/terminal 5 
Tire manufacturing 2 
Fuel oil pumping 2 
Oil production 1 
Power plant 1 
Lube oil blending 1 

Facilities from EDP File 

Surface coating 57 
Petroleum bulk plant/terminal 11 
Oil production 6 
Chemical pl ant 6 
Chemical bulk plant/terminal 5 
Surface coating manufacturing 4 
Gas processing or compression 

plant 3 
Oil industry research 

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 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 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 identifica­
tion 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 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 
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 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-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 
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not used for externa 1 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 
number 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 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 fol­
lowing 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 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 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. 

(2) Chapter IV of the SCAQMD Technical Paper No. 1, 11 0verview of 
Methods Used to Develop 1979 Emission Data for the 1982 AQMP 
Revision, 11 1 December 1980. 
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(3) Chapters II and IV of "Appendix No. IV-A: Final 
Inventory for the South Coast Air Basin, Air Qu
Plan, 1979 Revision", July 1982. 

1979 Emission 
ality Management 

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) 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) 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 
Basin. Because emissions from SCE 1 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 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 
were unchanged; the revision resulted in only a new diurnal profile. The 
resulting temporal profile is shown in Figure 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 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 manufacture.rs and models 
involved. Various literature sources were then reviewea to determine the 
most appropriate NOx emission factors for these engines. These literature 
sources included 

EPA Publication No. AP-42-- 11 Compilation of Air Pollutant Emission 
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 
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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 (lb NOx/106 SCF) 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 from crude oil production operations in 
California (KVB, 1983). 

(2) An emission factor of 3400 lb NOx/106 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 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 
in Append i X B. 

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 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 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 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 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 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. 

Sump and Pit Emissions 
(Metric Tons/Year) 

Information Los Angeles County Orange County 

Total emissions from 
detailed sheets 
(draft stage of study) 5211. 7 5028.8 

Total 
final 

emissions from 
report 2232.0 1932.9 

Adjustment 
be applied 
sheets 

factor to 
to detailed 

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 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) 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 = 0.982013,864.5 

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 the original inventory. To enter emissions by source type, 
secs were assigned to each of the processes in the ARB study. A list of 
the sec 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. 

TOG Emissions 
Field (tons/year) 

Brea Olinda (Los Angel es County) 31.0 

Cast a i c Hi l l s 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 
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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 TOG were retained in the MED file for fields 
undergoing TOG revisions. In addition, begin and end hours used in the 
inventory were always O 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. 
	84052(a)r 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 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 
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	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
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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, 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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	TABLE 2-/. Oriyinal (Tons CODE NAME 
	SOURCE 

	1.0'.0' FUEL COMBUSTION 1 1.0' AGRICULTURAL 12.0' OIL AND GAS PRODUCTION 1 30 PETROLEUM REFINING 140 OTHER MANUFACTURING/INDUSTRIAL 15.0' ELECTRIC UTILITIES I 60 OTHER SERVICES AND COMMERCE 1 7.0' RESIDENTIAL 199 OTHER 2fJ.0 \JASTE BURNING 21.0' AGRICULTURAL DEBRIS 22.0' RANGE MANAGEMENT 
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	360 PRINTING 37.0' DOMESTIC 3 80 INDUSTRIAL SOLVENT USE 399 OTHER 4/iJ/iJ PETROLEUM PROCESS, STORAGE & TRANSFER 41 /iJ OIL AND GAS EXTRACTION 4 2/J PETROLEUM REFINING 43/iJ PETROLEUM MARKETING 499 OTHER 5/J.0' INDUSTRIAL PROCESSES 5 lfJ CHEMICAL 52/iJ FOOD AND AGRICULTURAL 560 MINERAL PROCESSES S 7 fJ MEfllL PROCESSES 580 \.JOOD AND PAPER 599 OTHER 6f:1fJ MISC PROCESSES 6 I .0 PESTICIDE APPLICATION 
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	6 
	6 
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	2.0 FARMING OPERATIONS 63/if CONSTRUCTION AND DEMOLITION 640 ENTRAINED ROAD DUST -PAVED 

	6 
	6 
	5.0 ENTRAINED ROAD DUST -UNPAVED 660 UNPLANNED FI RES 6 Bff SOLID WASTE LANDFILL 699 OTHER lfrn ON ROAD VEHICLES 
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	CODE SOURCE NAME JUG ROG co NOX SOX 
	TABLE 2-2 (concluded) 
	TABLE 2-2 (concluded) 
	TABLE 2-2 (concluded) 

	TR
	7 414 75.0' BfJ.0' B1/iJ 820 83.0' B5.0' 86.0' 87.0' 88.0' 9.0'.0' 
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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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	Rank 393 SCCs and 121 CESs on basis 
	Revise rankings 
	I .. 
	Figure

	' ..,,usingNO and v/ROG = f (ROG 
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	of HROG [i.e., 
	TOG emissions emissions, reactivity)] 
	Divide step 1 list I into 6 SC( groups and S CES groups 
	Rank each of the sec groups 6 
	Rank each of the sec groups 6 
	Figure

	sec group 

	1 to 4 and the CES groups CES group 
	1 to 3 for uncertainty/ 5 
	variability in activity data, control effectiveness, temporal distributions, 
	1--' 
	Rank each of the SCC groups L~__Jand for effect of stack height 1 to 5 and the CES groups tTI on model predictions ~ 1 to 4 for emission factor and speciation profile uncertainty 
	N 

	sec groups 1 to 4 CES groups 1 to 3 
	sec group 5 CES group 4 
	Calculate final score for sec group 1 to 5 and CES group 1 to 4: 
	6 i.-.+i Score = [(NF•WROG)+l]WFWROG + i~lWFi•Ri 
	(see legrnd) 
	Task 1 ,~-~~Ml and CESs to 
	Identify secs 
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	source types 
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	FIGUHE 3-1. Oictgram of appr-oach to Task 1--source category ranking. 
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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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	R

	3 
	R

	CES Group 4 = l to 5; o for sec Group 5,
	CES Group 4 = l to 5; o for sec Group 5,
	4 
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	CES Group 4 WROG = l to 5; o for sec Group 5,
	5 
	R

	CES Group 4
	Weighted ROG in kilograms/day = l to 5; 0 for SCC Group 5,
	6 
	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 
	1 
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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, 
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	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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	11 fJ. 40 

	40100201 
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	SOLVENT
	-

	DEGREASING
	-

	STODDARD 
	SOLVENT 
	iJ,{l{I 
	299 .iJJJ 
	299. IJIJ 
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	40200504 
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	ORGAN IC 
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	-

	CO.\f IIIG
	-

	I OL UENE 
	.IJ.iJIJ 
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	304<J'l999 
	304<J'l999 
	SECONDARY 
	METALS
	-

	MISCELLANEOUS
	-

	NOT 
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	14 I. 00 
	255,GH 
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	l>.'9. 11 

	40300302 
	40300302 
	PETRO 
	STORAGE
	-

	GASOLINE
	-

	VAR 
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	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 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
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	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 
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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
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	4!.i. !JU fil.L9 2 4 . !J 2 
	24. {,/ 3~.C,6 
	5U. 2/ 4H, 11 
	2t .61 16,UU 
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	41. I G I'/. 711 21 .1/G 4 G. 4 9 4~. Yi: 
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	24.ZU I 7 . I 4 t:'.~. 1 ~ 1/. U 4!J. I I 
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	TABLE 3-1 (continued} 
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	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 
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	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 
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	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 
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	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. 
	84052 5 
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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 
	8'-t-052(a)r 5 
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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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	Three element scores and WROG rcinkinq for selected area source cater1ories.
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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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	TABLE 3-10 (continued) 
	SURFACE COATING FACILITIES 
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	TABLE 3-10 (concluded) OTHER POSSIBLE SOURCE TYPES 
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	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 
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	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
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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 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
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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. 
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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
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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 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 
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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 

	84052 
	(-\ 
	I'
	( \ I\ 
	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. 
	-

	• 
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	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 
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	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 
	\_ 
	\ 
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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) 
	(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 
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	(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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