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PLEASE NOTE

In the production process, this volume underwent changes that make
the text inconsistent with its index. What is Chapter 6 in the text is
referred to in the index as Chapter 9. Properly, Chapter 6 should be
changed to Chapter 9, because chapter numbers should reflect Source
Classification Code (SCC) categories. Pages 6-01-1 through 6-49-10
should be changed to 9-01-1 through 9-49-10. Profile table numbers and
SCC numbers in this chapter should also be changed, with the initial
number of each being 9, not 6.

It should be noted that SCCs beginning with 9 were artifically
derived as a miscellaneous category associated with this project and
are not associated with the National Emissions Data System (NEDS).
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VOLATILE ORGANIC COMPOUND (VOC) SPECIES DATA MANUAL

INTRODUCTION

The purpose of this study was to prepare a manual that (1) summarizes
the available species information on Volatile Organic Compounds (VOC) from
stationary and mobile sources in a format useful to the air pollution control
community in general, and especially those preparing emission inventories for
photochemical models, and (2) provides documentation on the derivation of

each of the specie profile tables included herein.

KVB has reviewed the VOC species material prepared for the California
Air Resources Board (CARB), as well as mobile source data from reports
supplied by the EPA in order to tabulate and reference these data. A data
table format has been developed that depicts the species data for each source
in a manner to facilitate the allocation of all VOC's into reactivity classes
as required by various photochemical models. This table also includes the
following information for each VOC identified: SAROAD code, chemical name
and classification, molecular weight, and percent concentration by weight

and volume.
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SUMMARY

MANUAT, ORGANIZATION AND SUMMARY INDEX

This manual contains approximately 175 unique VOC emission profiles
for controlled and uncontrolled point and area stationary sources. Also
included are profiles for mobile sources (a composite for gasoline, one for
diesel fuel and another composite profile based on 'gasoline and diesel

fueled vehicles).

The 175 profiles for stationary and area sources have been organized
using the National Emission Data System (NEDS) Source Classification Codes
(SCC) category numbering system and descriptive headings as listed in Volume
V of the Reros Manual, and as also contained in Appendix C of AP-42, as well
as Appendix I of this manual. Where more than one SCC could be assigned to
a specific profile, the lowest applicable SCC was used rather than duplicate
the profile for each applicable SCC.

A profile table/summary index has been developed that includes

the following information:

a) SCC Category Section Numbers

b) Descriptive Titles

c) KVB Profile Key}Numbers

d) Table Numbers

e) Page Numbers for Sections and Profiles
f) AP-42 Section References

g) Applicable SCC Numbers for each Profile

For convenience to the user, this summary index has also been organized

separately into the following:

a) Alphabetically by Profile Title
b) Numerically by Applicable SCC Number
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Report Format Summary

Each emission profile or series of related profiles is preceded by
a brief description for proper utilization of the profilel(s). The documen-
tation of these profiles is in the form of a mini-report for each SCC category
for which profiles were available. These mini-reports are similar to the

sections found in AP-42 and each report has been organized as follows:

a) Process Description--A brief description of the process involved
but enough information to include limits and applications.

b) Emissions--Reference to the applicable section in AP-42, or
inclusion of emission data and factors when they were known.

c) Controls or Process Modification--A brief description of control
equipment or process modification and their effect on the profile.

d) Profile Basis--An explanation of how the profile was developed;
how many and what kind of tests, questionnaire data, literature
data, engineering judgement, assumptions, etc.

e) Data Qualification--A description of any limitations or
restrictions on profile use.

f) References--Careful documentation of reports, published data and

names and titles of personal contacts.

Items a) through e) above precede the profiles in the mini-report. Item f)
"references" will be found after the profiles for each category or, in some

cases, at the end of a series of similar categoriés.

Data Table Format Summary

Data tables have been developed that summarize the most important
emission profile data for each source category. The data table format has
been organized to present the data so that they can be readily utilized by
the air pollutjon control community in general as well as the photochemical

modeler. Each data table contains the following information:

1. General Information

a) Date

b) Table number

c) Descriptive title

d) Data confidence level
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Control device information

e)

f) Process modification when appropriate
g) Method of obtaining profile data

h) References used to develop profile data
i) Applicapble SCC categories

Specific Information for Each Species

a) SAROAD code

b) Chemical name

¢) Molecular weight

d) Percent concentration by weight
e) Percent concentration by volume
f) Chemical classification

Specific Information for Each Chemical Classification

) Number of compounds in each classification

a

b) Average molecular weight for each classification
c) Average weight percent for each classification
d) Average volume percent for each classification
e) Average molecular weight of composite compound

Chemical Classification Summary

The chemical classification for each specie listed in the profile

data tables has been categorized according to recommendations by John E.

Summerhays

of the EPA's Source Receptor Analysis Branch, at Research Triangle

Park. The chemical classification for each species is as follows:

1)
2)
3)
4)
5)

6)
7)

Paraffin

Olefin

Aromatic

Carbonyl (aldehydes and ketones)
Miscellaneous such as:

Esters Acetylene Nitriles
Alcohols Amines Etc.
Ethers Amides

Acids

Methane

Non-reactive other than methane
(Reference Federal Register July 8, 1977)

Ethane

Trichloromethane (chloroform)
Trichlorotrifluorocethane (Freon 113)
Carbon Tetrachloride

Diethylene dibromide
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Acetonitrile

Methyl chloride

1,1,1-trichloroethane (methyl chloroform)
1l,1,2-trichloroethane

Ethylene dichloride

Benzene

Data Confidence Level Summary

Data confidence levels for each profile table have been expressed

using Roman Numerals I through V as follows:

I. High Degree of Confidence--
Based on a composite of many tests so that the data are highly
representative of the population.
II. Above Average Confidence--
Based on a moderate number of tests or questionnaires which
indicate that the data are reasonably representative of the
population.
ITI. Average Confidence--
Based on data which seems reasonable and should be more or less
representative of the population.
IV. Below Average Confidence--
Based on a little data but not sufficient enough to necessarily
be representative of the population.
V. Low Degree of Confidence--
Results are highly judgemental and could vary significantly

from source to source.
Appendices

There are three appendices at the end of this manual which the wser
may wish to refer to. Appendix I is a reference data section that contains

the following useful information:

A) Chemical File Sorted by SAROAD Code

B) Chemical File Sorted by Chemical Classification
C) Organic Species by Sources

D) NEDS Source Classification Codes

E) Area Source Categories

F) Boiling Point Range Compounds
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Appendix II is also a reference section but which describes emission
profile development by means of field tests, industry questionnaires and

literature data.

Appendix III describes by 'stepwise calcula;ions how emission profiles
were developed for volume percents and average molecular weights from weight

percent data.
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PROFILE TABLE SUMMARY INDEX

Section Profile Page AP-42
No. Title Key No. Table No. No. Section Applicable SCC
1-01 EXTERNAL COMBUSTION BOILERS 1.01-1

RESIDUAL OIL 0001 1-01-004 1.01-3 1.3 1-01-004-01, -02., -03
1-02-004-01, -G2, -03
1-03-004-02, -03
1-05-001-04
1-05-002-04
3-90-004-01, ~02, -03, -05, -99
3-90-999-98

DISTILLATE OIL 0002 1-01-005 1.01-4 1.3 1-01-005-021, -~02, -03
1-02-005-01, -02, -03
1-03-005-01, -02, -03
1-05-001-05
1-05~002-05
3-90-005-01, -02, -03, -04
3-90-005-05, -07, ~-08, -09, -99

NATURAL GAS 0003 1-01-006 1.01-5 1.4 1-01-006-01, -02, -03
1-01-997-99
1-01-999-97
1-02-006-01, -02, -03
1-02-010-02
1-02-999-97
1-03-006-01, -02, -03
1-03-010-03
1-03-997-99
1-03-999-97
1-05-001-06
1-05-002-06
3-02-007-99
3-02-008-99
3-02-009-02
3-02-012-01, -03, -99
3-97-020-99
3-90-006~01, -02, -03, -05, -06
3-%0-006-07, -08, -09, -31, -99
3-90~-007-99
3-90-010-99
3-90-999-97, -99

REFINERY GAS 0004 1-01-007 1.01-6 N/A 1-01-007-01, -~02
1-02-007--0}, -02, -03

COKE OVEN GAS 0005 1-02-008 1.01-7 H/A 1-02-008-02
1-90-007-02
3-90-008-01, -99



PROFILE TABLE SUMMARY INDEX (CONTINUED)

96L~-0079¢

Section Profiie Page AP-42
No. Title Key No. Table No. No. Section Applicable SCC

2-01 INTERNAL COMBUSTION ENGINE 2.01-1
NATURAL GAS TURBINE 0007 2-01-002 2.01-3 3.3 2-01-002-01, 2-02-002-01
DIESEL FUEL, RECIPROCATING 0008 2-01-003 2.01-4 3.3 2-01-003-01, 2-02-004-01
DISTILLATE OIL, RECIPROCATING 0009 2-02-001 2.01-5 3.3 2~02~001-02
NATURAL GAS, RECIPROCATING 0010 2-02-002 A 2.01-6 3.3 2-02-002-02
NATURAL GAS, 30 HP RECIP. 0308 2-02-002 B 2.01-7 3.3 2~02-002-02

3-01 INDUSTRIAL PROCESS, CHEMICAL MFG. 3.01~-1
VARNISH MFG--BODYING OIL 0066 3-01-015 3.01-3 5.10 3-01-015-01
PLASTICS, PVC-GENERAL 0067 3-01-018 A 3.01-7 5.13 3-01-018-01
PLASTICS, POLYPROPYLENE-GENERAL 0068 3-01-018 B 3.01-8 S.13 3-01-018-02
PHTHALIC ANHYDRIDE-WASTE SUMP 0071 3-01-019 A 3.01-12 5.12 3-01-019-03
PHTHALIC ANHYDRIDE-CONTROLLED 0276 3-01-019 B 3.01-13 5.12 3-01-019-03
PRINTING INK COOKING, GENERAL 0072 3-01-020 3.01-17 5.14 3-01-020-01, -S9

AUTOMOTIVE TIRES,
TUBER ADHESIVE 0272 3-01-026 A 3.01-21 N/R 3-01-026-20

AUTO TIRES, TUBER ADHESIVE,
WHITE SIDEWALL 0273 3-01-026 B 3.01-22 N/A

SYNTHETIC RUBBER, AUTO TIRE
PRODUCTION 0274 3-01-026 C 3.01-23 N/A 3-01-026-20

ETHYLENE DICHLORIDE, DIRECT
CHLORINATION 0078 3-01-125 3.01-28 N/A 3-01-125-02, -99

OTHER, FLARES 0079 3-01-99% 3.01-32 N/A 3-01-999-99
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PROFILE TABLE SUMMARY INDEX (CONTINUED)

Section Profile Page AP-42
No. Title Key No. Table No. No. Section Applicable SCC
3-02 INDUSTRIAL PROCESS, FOOD/AGRICULTURE 3.02-1
FERMENTATION-BEER 0211 3-02-009 3.02-3 6.5 3-02-009-03
3-03 INDUSTRIAL PROCESS, PRIMARY METALS 3.03-1
METALLURGICAL COKE MFG.,
BY-PRODUCT PROCESS, COKE OVEN
STACK GAS 0011 3-03-003 3.03-4 7.2 3-03-003-01, ~02, -03
"3-03-003-04, -05, -06
IRON PRODUCTION, BLAST FURNACE ORE
CHARGING & AGGLOMERATE CHARGING 0012 3-03-006 A 3.03-8 7.5 3-03-008-01, -02
IRON SINTERING 0013 3-03-008 B 3.03-9 7.5 3-03-008-03
STEEL PRODUCTION, OPEN HEARTH
WITH OXYGEN LANCE 0306 3-03-009 A 3.03-13 7.5 3-03-009-01
STEEL PRODUCTION, OPEN HEARTH
WITH OXYGEN LANCE-CONTROLLED 0014 3-03-009 B 3.03-14 7.5 3-03-009-01
STEEL PRODUCTION, BASIC OXYGEN
FURNACE 0016 3-03-009 C 3.03-15 7.5 3-03-009-03
3-05 INDUSTRIAL PROCESS, MINERAL PRODUCTS 3.05-1
ASPHALT ROOFING, BLOWING OPERATION 0021 3-05-001 A 3.05-4 8.2 3-05-001-01
ASPHALT ROOFING, DIPPING 0022 3-05-001 B 3.05-5 8.2 3-05-001-02, -04
ASPHALT ROOFING, SPRAYING 0023 3-05-001 C 3.05-6 8.2 3-05-001-03
ASPHALT ROOFING, TAR KETTLE 0024 3-05-001 D 3.05-7 N/A 3-05-001-99
ASPHALT CONCRETE, ROTARY DRYER
NATURAL GAS FIRED 0025 3-05-002 A 3.05-11 8.1 3-05-002-01
ASPHALT CONCRETE, IN-PLACE
ROAD ASPHALT 0026 3-05-002 B 3.05-12 8.1 3-05-002-02
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PROFILE TABLE SUMMARY INDEX (CONTINUED)

Section Profile Page AP~42
No. Title Key No. Table No. No Section Applicable SCG
3-06 INDUSTRIAL PROCESS, PETROLEUM INDUSTRY 3.06-1

REFINERY, FCC, CO BOILER 0029 3-06~002 3.06-4 9.1 3-06-002-01
REFINERY, FUGITIVE EMISSIONS,

DRAINAGE/SEPARATION PITS,

COVERED, CRUDE OIL & GAS 0031 3-06-005 3.06-7 9.1 3-06-005-01
REFINERY FUGITIVE EMISSIONS

COOLING TOWERS 0035 3-06-007 3.06-10 9.1 3-06-007-01
REFINERY MISCELLANLOUS,

PIPE/VALVE FLANGES, COMPOSITE 0316 3-06-008 A 3.06-13 9.1 3-06-008-01
REFINERY MISCELLANEOUS, PIPE/VALVE

FLANGES, GASOLINE 0317 3-06-008 B 3.06-14 9.1 3-06-008-01
REFINERY MISCELLANEOUS, PIPE/VALVE

FLANGES, CRACKED GASOLINE 0319 3-06~008 C 3.06-15 9.1 3-06-008-01
REFINERY MISCELLANEOUS, PIPE/VALVE

FLANGES, GAS-OIL STOCK 0322 3-06-008 D 3.06-16 9.1 3-06-008-01
REFINERY MISCELLANEOUS, PIPE/VALVE

FLANGES, REFORMATE STOCK 0309 3-06-008 E 3.06~-17 9.1 3-06-008-01
REFINERY MISCELLANEOUS, PIPE/VALVE

FLANGES, DISTILLATE 0318 3-06-008 F 3.06-18 9.1 3-06-008-01
REFINERY MISCELLANEOUS, PIPE/VALVE

FLANGES, NAPHTHA 0320 3-06-008 G 3.06-19 9.1 3-06-008-01
REFINERY MISCELLANEQOUS, PIPE/VALVE

REFINERY GAS 0324 3-06-008 H 3.06-20 9.1 3~-06-008-01
REFINERY MISCELLANEOUS, PIPE/VAL.VE

FLANGES, NATURAL GAS 0323 3-06-008 J 3.06-21 9.1 3-06-008-01
REFINERY MISCELLANEQOUS, VALVES &

FLANGES, WET & DRY NATURAL GAS 0041 3-06-008 K 3.06-22 9.1 3-06-008-01
REFINERY MISCELLANEOUS, VALVES &

FLANGES, GAS PLANT 0036 3-06-008 L 3.06-23 9.1 3-06-008-01
MISCELLANEOUS, WET GAS VALVE FROM

TRAPS, WET NATURAL GAS, COMPOSITE 0042 3-06-008 M 3.06-24 9.1 3-06-008-01
MARKETING, FUGITIVE EMISSIONS,

RELIEF VALVES, LIQUIFIED

PETROLEUM GAS 0047 3-06-003 N 3.06-25 9.1 3-06-008-02




PROFILE TABLE SUMMARY INDEX (CONTINUED)

B R L e L S PP e e e e e e e e s

Section Profile Page AP-42
No. Title Key No. Table MNo. No. Section Applicable SCC
3-06 INDUSTRIAL PROCESS, PETROLEUM INDUSTRY
(CONTINUED)

REFINERY MISCELLANEOUS, PUMP
SEALS, COMPOSITE 0321 3-06-008 P 3.06-28 9.1 3-06-008-03

REFINERY MISCELLANEOUS, PUMP
SEALS, STRAIGHT RUN GASOLINE 0312 3-06-008 Q 3.06-29 9.1 3-06-008-03

REFINERY MISCELLANEOUS, PUMP
SEALS, CRACKED GASOLINE 0310 3-06-008 R 3.06-30 9.1 3-06-008-03

REFINERY MISCELLANEOUS, PUMP
SEALS, GAS-OIL STOCK 0313 3-06-008 S 3.06-31 9.1 3-06-008-03

REFINERY MISCELLANEOUS, PUMP
SEALS, REFORMATE STOCK 0314 3-06-008 T 3.06-32 9.1 3-06-008-03

REFINERY MISCELLANEOUS, PUMP
SEALS, DISTILLATE 0311 3-06-008 U 3.06-33 9.1 3-06-008-03

REFINERY MISCELLANEOUS, PUMP
SEALS, NAPHTHA 0315 3-06-008 V 3.06-34 9.1 3-06-008-03

MISCELLANEOUS, PUMP SEALS,
NATURAL GASOLINE 0043 3-06-008 W 3.06-35 9.1 3-06-008-03

MISCELLANEOUS, PUMP SEALS,
GASOLINE 0038 3-06-008 X 3.06-36 9.1 3-06-008-03

MISCELLANEOUS, COMPRESSOR SEALS,
WET AND DRY NATURAL GAS 0044 3-06-008 Y 3.06-37 2.1 3-06-008-04

MISCELLANEOUS, COMPRESSOR SEALS,
REFINERY GAS 0039 3-06-008 2 3.06-38 9.1 3-06-008-04

REFINERY FLARES, NATURAL GAS 0051 3-06-009 3.06-41 9.1 3-06-009-01

REFINERY, CATALYTIC REFORMER,
GENERAL FUGITIVE EMISSIONS 0053 3-06-013 3.06-43 9.1 3-06-013-01

G6L-00Z9C
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PROFILE TABLE SUMMARY INDEX {(CONTINUED)

Section Profile Page AP-42
No. Title Key Ro. Table No. No. Section Applicable scC
3-30 INDUSTRIAL PROCESS, TEXTILE MANUFACTURING 3.30-1
FABRIC DYEING, GENERAL 0060 3-30-001 3.30-2 N/A 3-30-001-99
3-90 INDUSTRIAL PROCESS, IN PROCESS FUEL 3.90-1
PROCESS GAS, COKE OVEN
BLAST FURNACE GAS 0217 3-90-007 3.90-3 N/A 3-90-007-01
4-01 POINT SOURCE EVAPORATION, CLEANING SOLVENT 4.01-1
DRY CLEANING, 1, 1, 1-TRICHLOROETHANE 0087 4-01-001 A 4.01-4 4.1 4-01-001-99
4-01-002-02
DRY CLEANING, STODDARD SOLVENT 0086 4-01-001 B 4.01-5 4.1 4-01-001-02
4-01-002-01
DRY CLEANING, PERCHLOROETHYLENE 0085 4-01-001 C 4.01-6 4.1 4-01-001~01
4-01-002-03
DEGREASING, TRICHLOROETHANE 0088 4-01-002 A 4.01-10 M/ 4-01-002-02
DEGREASING, DICHLOROMETHANE 0275 4-01-002 B 4.01-11 N/A 4-01-002-04
DEGREASING, TRICHLOROETHYLENE 0271 4-01-002 C 4.01-12 N/A 4-01-002-05
DEGREASING, TOLUENE 0090 4-01-002 D 4.01-13 N/A 4-01-002-06
DEGREASING, TRICHLOROFLUOROMETHANE 0088 4-01-002 E 4.01-14 N/A 4-01-002-99
DEGREASING, TRICHLOROTRIFLUOROETHANE
(FREON 113) 0277 4-01-002 F 4.01-15 N/A 4-01-002-99
4-02 POINT SOURCE EVAPORATION, SURFACE COATING 4.02-1
PAINT, POLYMERIC (HOT AIR DRIED) 0125 4-02-001 A %.02-5 4.2 4-02-001-01
PAINT SOLVENT, ACETONE 0219 4-02-001 B 4.02-6 4.2 4-02-001-02
4-02-003-02
4-02-004-02
4-02-009-02
PAINT SOLVENT, ETHYL ACETATE 0220 4-02-301 C 4.02-7 4.2 4-02-001-03
4-02-003-03
4-02-004-03
PAINT SOLVENT, METHYL ETHYL KETONE 0221 4-02-001 D 4.02-8 4.2 4-02-001-04
4-02-005-03
4-02-007-02
4-02-009-18
VARNISH/SHELLAC, GENERAL 0127 4~02-003 A 4.02-9 4.2 4-02-003-01
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PROFILE TABLE SUMMARY INDEX (CONTINUED)

AP-42

Section Profile Page :
No. Title Key No. Table No. No. Section Applicable SCC
4-02 POINT SOURCE EVAPORATION, SURFACE COATING
(CONT INUED)
VARNISH/SHELLAC, VARNISH RESIN 0132 4-02-003 4.02-10 4.2 4-02-003-01
VARNISH/SHELLAC, LXH-221,
AIR CONVERTING VARNISH 0278 4-02-003 4.02-11 4.2 4-02-003-01
COMPOSITE, VARNISH/SHELLAC, A. BROWN
CO., BROLITE, MIL-V-173B,
TT-V-109B 0133 4-02-003 4.02-12 4.2 4~02-003-01
VARNISH/SHELLAC, XYLENE 0223 4-02-003 4.02-13 4.2 4-02-003-05
4-02-009-24
LACQUER, PAPERBOARD PRODUCTS AND
CONTAINERS 0149 4-02-004 A 4.02-14 4.2 4-02-004-01, -99
LACQUER, METAL FURNITURE 0148 4-02-004 B 4.02-15 4.2 4-02-004-01, -99
LACQUER, LXB-472-E SEMIGLOSS
TOP COAT 0147 4-02-004 4.02-16 4.2 4-02-004-01, -99
LACQUER, AIRCRAFT COATING 0155 4-02-004 4.02-17 4.2 4-02-004-01, -99
LACQUER, AIRCRAFT PARTS 0l46 4-02-004 4.02-18 4.2 4-02-004-01
4-02-006-99
LACQUER, PLASTIC COATING 0150 4-02-004 4.02-19 4.2 4-02-004-01, -99
ENAMEL, GENERAL COMPOSITE 0156 4-02-005 A 4.02-20 4.2 4-02-005~01, -99
ENAMEL, POLYESTER, MODIFIED ACRYLIC 0159 4-02-005 B 4.02-21 4.2 4-02-005-01, -99
ENAMEL, COMPOSITE FOR WOOD FURNITURE 0157 4-02-005 4.02-22 4.2 4-02-005-01, -99
ENAMEL, AIRCIAFT INDUSTRY 0164 4-02-005 4.02-23 4.2 4-02-005-01, -99
ENAMEL, CELLOSOLVE ACETATE 0222 4-02-005 4.02-24 4.2 4-02-005-02
4-02-009-07
PRIMER, GENERAL 0134 4-02-006 A 4.02-25 4.2 4-02-006-01, -99
PRIMER, PAPERBOARD PRODUCTS
& CONTAINERS 0137 4-02-006 B 4.02- 20 4.2 4-02-006-01
PRIMER, !ETAL FURNITURE 0136 4-02-006 C 4.02- 27 4.2 4-02-006-01
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PROFILE TABLE SUMMARY INDEX (CONTINUED)

Section Profile Page AP-42
No. Title Key No. Table No. No. Section Applicable ScC
4-02 POINT SOURCE EVAPORATION, SURFACE COATING
(CONTINUED)
PRIMER, RED OXIDE SHOP COAT,
KOPPERS P-470-A-66 0331 4-02-006 D 4.02-28 4.2 4-02-D26-01
PRIMER, WATER BASED AUTOMOTIVE
PAINT SPRAY BOOTH 0280 4-02-006 E 4.02-29 4.2 4-02-006-01
PRIMER, BLACK KOPPERS A-1131-66 0281 4-02-006 F 4.02-30 4.2 4-02~006-01
PRIMER NAPHTHA 0282 4-02-906 G 4.02-31 4.2 4-~02-006-02
4~02-007~05
4-62-009-21
4-05~003-07
PRIMER, MIUERAL SPIRITS 0283 4-02-006 H 4.02-32 4.2 4-02-006-04
4-02-~009-20
4-05-002-03
4-05-004-02
4-05-005-08
PRIMER, MINERAL SPIRITS, SPECIATION 0225 4-02-006 J 4.02-33 4.2 4-02-006-04
PRIMER, SHELL M-~75 0284 4-02-006 K 4.02-34 N/A 4-02-006-99
ADHESIVES, LABEL 0141 4-02-007 A 4.02-35 N/A 4~02-007-01
ADHESIVE, METAL FURNITURE 0142 4-02-007 B 4.02-36 N/A 4-02-007-01
ADHESIVE, AUTOMOTIVE VINYL TOPR

SPRAY BOOTH 0285 4-02-007 C 4.02-37 N/A 4-02-007-01
ADHESIVES, FOSTER BOND SEAL NO. 107 0145 4-02-007 D 4.02-38 N/A 4-02-007-01, -99
ADHESIVE, BENZENE 0287 4-02-007 E 4.02-39 N/A 4-02-007-04
CITRUS COATING WAX, BROGDEX 502 0293 4-02-999 A 4.02-40 N/A 4-02-999-99
CITRUS COATING WAX,

FLAVORSEAL 320-1820 0294 4-02-999 B 4.02-41 N/RA 4-02-999-99
CITRUS COATING WAX,

FLAVORSEAL 115-1800 0295 4-02-999 C 4.02-42 N/A 4-02-999-99
COATING OVEN, METAL PARTS, GENERAL 0092 4-02-008 A 4.02-47 N/A 4-02-008-01
COATING OVEN, WATER BASED AUTOMOTIVE

PRIMER, WATURAL GAS FIRED 0279 4-02-008 8 4.02-48 N/A 4-02-008-03
COATING OVEN, ZINC CHROMATE INFRARED

DRYER 0056 4-02-008 C 4.02-49 N/A

4-02-008-99
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PROFILE FOR CRUDE OIL

PROFILE TABLE SUMMARY INDEX (CONTINUED)
Section Profile Page AP-42
No. Title Key No. Table No. No. Section Applicable SCC
4-02 POINT SOURCE EVAPORATION, SURFACE COATING
(CONTINUED)
COATING OVEN, ADHESIVE, AUTOMOBILE
VINYL TOP, NATURAL GAS FIRED 0286 4-02-008D 4.02-50 N/A 4-02-007-01
COATING OVEN, ENAMEL GENERAL 0162 4-02-008E 4.02-51 4.2 4-02-005-01, -99
COATING OVEN, LACQUER AUTOMOTIVE 0154 4-02-008F 4.02-52 4.2 4-02-004-01, -99
SOLVENT, GENERAL 0096 4-02-009 A 3.02-56 N/A 4-02-009-01
SOLVENT, BUTYL ACETATE 0288 4-02-009 B 4.02-57 N/A 4-02-009-03
SOLVENT, BUTYL ALCOHOL 0289 4-02-009 C 4.02-58 N/A 4-02-009-04
SOLVENT, CELLOSOLVE 0290 4-02-009 D 4.02-59 N/A 4-02-009-06
4-05-003-03
SOLVENT, DIMETHYL FORMAMIDE 0292 4-02-009 E 4.02-60 N/A 4-02-009-08
4-05-005-02
SOLVENT, ETHYL ALCOHOL 0226 4-~02-009 F 4.02-61 N/A 4-02-009-10
4-05-003-04
4-05-005-04
SOLVENT, ISOPROPYL ALCOHOL 0227 4-02-009 G 4.02-62 N/A 4-02-009-12
4-05-003-05
4-05-004-03
4-05-005-05
SOLVENT, ISOPROPYL ACETATE 0228 4-02-009 H 4.02-63 W/A 4-02-009-13
SOLVENT, LACTOL SPIRITS 0229 4-02-009 J 4.02-64 N/A 4-02-009-15
SOLVENT, METHYL ALCOHOL 0291 4-02-009 X 4.02-65 N/A 4~02-009-17
4-03 POINT SOURCE EVAPORATION, PETROLEUM
PRODUCT STORAGE
FIXED ROOF, GASOLINE COMPOSITE 0098 4-03-001 A 4.03-10 4.3 4-03-001-01, -03
WORKING & BREATHING LOSSES 4-03-002-01, -02
4-03-003-02
FIXED ROOF, GASOLINE BREATHING, 0187 4-03-001 E 4.03-11 4.3 4-03-001-01
FCC UNIT & REPORMER BLLND 4-03-002-01, -02
PRODUCTION, FIXED ROOF, COMPOSITE
0296 4-03-001 C 4.03-12 4.3 4-03-001-02, -04
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PROFILE TABLE SUMMARY INDEX (CONTINUED)
Secti :
;0“’" ) Profile Page AP-42
) Ticle Key No. Table No. No. Section applicable scc
REFINING, FIXED ROOF, COMPOSITE

PROFILE FOR CRUDE OIL 0297 4-03-001 D 4.03-13 4.3 4-03-001-02, -04
4-03-002-03, -04
FIXED ROOF, COMMERCIAL JET FUEL 0100 4-03-001 E 4.03-14 4.3 4-03-001-05, -50

(JE™ R) 4-03-002-05

4-03-003-03

FIXED ROOF, BENZENE 0298 4-03-001 F 4.03-15 4.3 4-03-001-08, -53
4-03-002-08
4-03~003-06

4-03 POINT SOURCE EVAPORATION, PETROLEUM
PRODUCT STORAGE (CONTINUED)

FIXED ROOF, CYCLOHEXANE 0299 4-03-001 G 4.03-16 4.3 4-03-001-09, -54
4-03-002-09
4-03-003-07

FIXED ROOF, CYCLOPENTANE 0300 4-03-001 H 4.03-17 4.3 4-03-001-10, -55
4-03-002-10
4-03-003-08

FIXED ROOF, HEPTANE 0301 4-03-001 J 4.03-18 4.3 4-03-001-11, -56
4-03-002-11
4-03-003-09

FIXED ROOF, HEXANE 0230 4-03-011 K 4.03-19 4.3 4-03~001-12, -57
4-03-002-12
4-03-003-10

FIXED ROOF, ISO-OCTANE 0302 4-03-001 L 4.03-20 4.3 4-03-001-13, -58
4-03-002-13
4-03-003-11

FIXED ROOF, ISOPENTANE 0231 4-03-001 M 4.03-21 4.3 4-03-001-14, -59
4-03-002-14
4-03-003-12

FIXED ROOF, PENTANE 0303 4-03-001 N 4.03-22 4.3 4-03-001-15, -60
4-03-002-15
4-03-003-13

FIXED ROOF, TOLUENE 0185 4-03-001 P 4.03-23 4.3 4-03-001-16, -61
4-03-002-16
4-03-003-14

FIXED ROOF, COMPOSITE PROFILE

FOR CRUDE OIL & WASTE WATER 0188 4-03-001 Q 4.03-24 4.3 4-03-001-98

VARIABLE VAPOR SPACE,

LIQUIFIED PETROLEUM GAS 0232 4-03-003 4.03-25 4.3 4-03-003-99




PROFILE TABLE SUMMARY INDEX (CONTINUED)
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Section Profile Page AP-d42
No. Title Key No. Table No. No. Section Applicable SCC
4-05 POINT SOURCE EVAPORATION, PRINTING PRESS
LETTERPRESS, INKING & DRYING
(DIRECT GAS-FIRED DRYER) 0334 4-05-002 A 4.05-4 N/A 4-05-002-99
LETTERPRESS, INKING PROCESS 0166 4-05-002 B 4.05-5 N/A 4-05-002-99

FLEXOGRAPHIC, COMPOSITE OF

ALCOHOL BASED SOLVENT o172 4-05-003 A 4.05-9 N/A 4-05-003-01, -99
FLEXOGRAPHIC, N-PROPYL ALCOKOL 0304 4-05-003 B 4.05-10 N/A 4-05-003-06
4-05-005-09
LITHOGRAPHY, INKING & DRYING
(DIRECT GAS-FIRED DRYER) 0333 4-05-004 A 4.05-14 N/A 4-05-004-99
LITHOGRAPHY, INKING & DRYING 0332 4-05-004 B 4.05-15 N/A 4-05-004-99
GRAVURE, PAPERBOARD PRINTING 0181 4-05-005 A 4.05-19 N/A 4-05-005-01

GRAVURE, PERIODICALS,

PRINTING SOLVENT 0183 4-05-005 B 4.05-20 N/A 4-05-005-01
4-05-005-99
GRAVURE, COMMERCIAL PRINTING SOLVENT 0l84 4-05-005 C 4.05-21 N/A 4-05-005-01, -99
GRAVURE, GENERAL SOLVENT 0l82 4-05-005 D 4.05-22 N/A 4-05-005-01, -99
4-06 POINT SOURCE EVAPORATION, PETROLEUM

PRODUCT STORAGE

FIXED ROOF, COMPOSITE FOR
CRUDE OIL, MARINE TERMINAL 0305 4-06-002 4.03-26 4.3 4-06-002-02, -27

5-01 SOLID WASTE GOVERNMENT

OPEN BURNING DUMP,
LANDSCAPE/PRUNING 0121 5-01-002 5.01-4 2.4 5-02-001-02
5-02-002-02
5-03-002-02

INCINERATOR, BAR SCREEN SEWAGE
WASTE INCINERATOR 0122 5-01-005 5.01-8 N/A 5-01-005-99
5-02-005-99
5-03-005-99
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PROFILE TABLE SUMMARY INDEX (CONTINUED)

Saction Profile Page Ar-42
No. Title Key No. Table No. No. Section Applicable SCC
9-01 AREA SOURCE EMISSIONS, RESIDENTIAL FUEL 9.01-1
NATURAL GRS 0195 9-01-005 9.01-3 1.4 9-01-005~00
9-06 ARER SOURCE EMISSIONS, GASOLINE FUEL 9.06-1
COMPOSITE OF ALL GRADES: LIGHT,
HEAVY & OFF HIGHWAY VEHICLES 0329 9-06-021 A 9.064 3.1 9-06-021-00
COMPOSITE OF CONTROLLED AND 3.2 9-06-022-00
UNCONTROLLED 9-06-023-00
9-11-061-00
9-11-062-00
9-11-06 3-00
9-11-064-00
UNLEADED 26% AROMATIC--LIGHT,
HEAVY & OFF HIGHWAY VEHICLES 0326 9-06-021 B 9.06-5 3.1 9-06-021-00
CATALYST CONTROL 3.2 9-06-022-00
9-06-023-00
UNLEADED 26% AROMATIC--LIGHT,
HEAVY & OFF HIGHWAY VEHICLES 0327 9-06-021 C 9.06-6 3.1 9-06-021-00
LEAN~BURN CONTROL 3.2 9-06-022-00
9-06-023-00
LEADED 22% AROMATIC--LIGHT, HEAVY, 3.1 9-06-021-00
& OFF HIGHWAY VEHICLES, UNCONTROLLED 0328 9-06-021 D 9.06-7 3.2 9-06-022-00
9-06-023-00
UNLEADED 40% AROMATIC-~LIGHT, HEAVY & 0335 9-06-021 E 9.06-8 31 9-06-021-~00
OFF HIGHWAY VEHICLES 3.2 9-06-022-00
9-06-023-00
EVAPORATIVE EMISSIONS-~LIGHT, HEAVY, 0336 9-06-021 F 9.06-9 3.1 9-06-021-00
& OFF HIGHWAY VEHICLES 3.2 9-06-022-00
9-06-023-00
COMPOSITE GASOLINE VAPOR--LIGHT, HEAVY, 0337 9.06-021 G 9.06-10 3.1 9-06-021-00
& OFF HIGHWAY VEHICLES 3.2 9-06-022~00
9-06-023-00
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PROFILE TABLE SUMMARY INDEX (CONTINUED)

Section Profile Page AP-42
No Title Key No. Table No. No. Section Applicable SCC
9-07 AREA SOURCE EMISSIONS, DIESEL FUEL 9.07-1
DIESEL FUEL, 32% AROMATIC--
LIGHT, HEAVY & OFF HIGHWAY VEHICLES 0330 9-07-921 9.07-3 3.1 9-07-021-00
3.2 9-07-022-00
9-07-023~00
9-11 AREA SOURCE CMISSIONS, MEASURED VEHICLE
MILES 9.11-1
COMPOSITE OF GASOLINE & DIESEL FUELS 0325 9-11-061 9.11-2 3.1 9-11-061-00
VEHICLE EXHAUST 3.2 9-11-062-00
9-11-063-00
9-11-064-00
9-13 AREA SOURCE EMISSIONS, MISCELLANEOUS BURNING 9.13-1
FOREST FIRES 0307 9-13-081 9.13-3 11.1 9-13-081-00
9-35 AREA SOURCE EMISSIONS, SOLVENT USE 9.35-1
ARCHITECTURAL SURFACE COATINGS,
COMPOSITE 0196 9-35-103 9.35-3 4.2 9-35-103-00
DOMESTIC SOLVENTS, GENERAL 0197 9-35-702 9.35-7 4.2 9-35-702-00
PESTICIDES, DOMESTIC & COMMERCIAL,
COMPOSITE FOR CALIFORNIA 0076 9-35-705 9.35-11 N/A 9-35-705-98
9-47 AREA SOURCE EMISSIONS, GEOGENIC 9.47-1
FORESTS 0204 9-47-409 9.47-4 N/A 9-47-409-99
PETROLEUM SEEPS 0205 9-47-411 9.47-8 N/A 9-47-411-01
CITRUS GROVES 0199 9-47-429 9.47-12 N/A 9-47-429-99
9-49 AREA SOURCE EMISSIONS, SOLID WASTE 9.49-1
LANDFILL SITE, CLa&Ls 11 0202 9-49-999 A 9.49-5 N/A 9-49-999-99
ANIMAL WASTE DECOHFPUSITION 0203 9-49-499 © 9.49-9 N/A 9-49-999-98
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SCC SUMMARY INDEX

PROFILE PAGE AP-42
Scc NO. TITLE KEY NO. TABLE NO. NO. SECTION

1-01-004-01 BOILER, ELECTRIC GENERATION

RESIDUAL OIL >100MM BTU/HR 0001 1-01-004 1.01-3 1.3
1-01-004~02 BOILER, ELECTRIC GENERATION

RESIDUAL OIL 10-~100MM BTU/HR 0001 1-01-004 1.01-3 1.3
1-01-004~03 BOILER, ELECTRIC GENERATION

RESIDUAL OIL <10OMM BTU/HR 0001 1-01-004 1.01-3 1.3
1-01-005-01 _BOILER, ELECTRIC GENERATION

DISTILLATE OIL >100MM BTU/HR 0002 1-01-005 1.01-4 1.3
1-01-005-02 BOILER, ELECTRIC GENERATION

DISTILLATE OIL 10-100MM BTU/HR 0002 1-01-005 1.01-4 1.3
1-01~005-03 BOILER ELECTRIC GENERATION

DISTILLATE OIL <1OMM BTU/HR 0002 1-01-005 1.01-4 1.3
1-01-006-01 BOILER, ELECTRIC GENERATION

NATURAL GAS >100MM BTU/HR 0003 1-01-006 1.01-5 1.4
1-01-006-02 BOILER, ELECTRIC GENERATION

NATURAL GAS 10-100MM BTU/HR 0003 1-01-006 1.01-5 1.4
1-01-006-03 BOILER, ELECTRIC GENERATION

NATURAL GAS <1OMM BTU/HR 0003 1-01~006 1.01-5 1.4
1-01-007-01 BOILER, ELECTRIC GENERATION

PROCESS GAS >100MM BTU/HR 0004 1~01-007 1.01-6 N/A
1-01-007-02 BOILER, ELECTRIC GENERATION

PROCESS GAS 10-100MM BTU/HR 0004 1-01-007 1.01-6 N/A
1-01~999-97 BOILER, ELECTRIC GENERATION

NATURAL GAS ~ GENERAL 0003 1-01-006 1.01-5 1.4
1-01-997-99 BOILER, ELECTRIC GENERATION

NATURAL GAS - GENERAL 0003 1-01-006 1.01-5 1.4
1~02-004-01 BOILER, INDUSTRIAL

RESIDUAL OIL >100MM BTU/HR 0001 1-01-004 1.01-3 1.3
1-02-004-02 BOILER, INDUSTRIAL

RESIDUAL OIL 10-100MM BTU/HR 0001 1-01-004 1,01-3 1.3
1-02-004-03 BOILER, INDUSTRIAL

RESIDUAL OIL <10MM BTU/HR 0001 1-01-004 1,01-3 1.3
1-02-005-01 BOILER, INDUSTRIAL

DISTILLATE OIL >100MM BTU/HR 0002 1-01-005 1.01-4 1.3
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scc No. TITLE KEY NO. TABLE NO. NO. SECTION

1-02-005-02 BOILER, INDUSTRIAL

DISTILLATE OIL 10-100MM BTU/HR 0002 1-01-005 1.01-4 1.3
1-02-005-03 BOILER, INDUSTRIAL

DISTILLATE OIL <10MM BTU/HR 0002 1-01-005 1.01-4 1.3
1-02-006-01 BOILER, INDUSTRIAL

NATURAL GAS >100MM BTU/HR 0003 1-01-006 1.01-5 1.4
1-02-006-02 BOILER, ELECTRIC GENERATION

NATURAL GAS 10-100MM BTU/HR 0003 1-01-006 1.01-5 1.4
1-02-006-03 BOILER, ELECTRIC GENERATION

NATURAL GAS <1OMM BTU/HR 0003 1-01-00¢ 1.01-5 1.4
1-02-007-01 BOILER, INDUSTRIAL

PROCESS GAS, REFINERY >100 0004 1-01-007 1.01-6 N/A
1-02-007-02 BOILER, INDUSTRIAL

PROCESS GAS, REFINERY 10-100 0004 1-01-007 1.01-6 N/A
1-02-007-03 BOILER, INDUSTRIAL

PROCESS GAS, REFINERY <10 0004 1-01-007 1.01-6 N/A
1-02-008-02 BOILER, INDUSTRIAL

COKE 10-100MM BTU/HR 0005 1-02-008 1.01-7 N/A
1-02-010-02 BOILER, INDUSTRIAL

LIQUID PETROLEUM GAS

10-100MM BTU/HR 0003 1-01-006 1.01-5 1.4
1-02-999-97 BOILER, INDUSTRIAL

NATURAL GAS, OTHER/NOT CLASSIFIED 0003 1-01-006 1.01-5 1.4
1-03-004-02 BOILER, COMMERCIAL/INSTITUTIONAL

RESIDUAL OIL 10-100MM BTU/HR 0001 1-01-004 1.01-3 1.3
1-03-004-03 BOILER, COMMERCIAL/INSTITUTIONAL

RESIDUAL OIL <10MM BTU/HR 0001 1-01-004 1,01-3 1.3
1-03-005-01 BOILER, INDUSTRIAL

DISTILLATE OIL >100MM BTU/HR 0002 1-01-005 1.01-4 1.3
1-03-005-02 BOILER, INDUSTRIAL

DISTILLATE OIL 10-100MM BTU/HR 0002 1-01-005 1.01-4 1.3
1-03-005-03 BOILER, INDUSTRIAL

DISTILLATE OIL <10MM BTU/HR 0002 1-01-005 1.01-4 1.3
1-03-006-01 BOILER, COMMERCIAL/INSTITUTIONAL

NATURAL GAS >100MM BTU/HR 0003 1-01-006 1.01-5 1.4

15
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SCC NO. TITLE KEY NO. TABLE NO. NO. SECTION

1-03-006-02 BOILER, COMMERCIAL/INSTITUTIONAL

NATURAL GAS 10-100MM BTU/HR 0003 1-01-006 1.01-5 1.4
1-03-006-03 BOILER, COMMERCIAL/INSTITUTIONAL

NATURAL GAS <10MM BTU/HR 0003 1-01-006 1.01-5 1.4
1-03-010-03 BOILER, COMMERCIAL/INSTITUTIONAL

"LIQUID PETROLEUM GAS <1OMM BTU/HR 0003 1-01-006 1.01-5 1.4
1-03-997-99 BOILER, COMMERCIAL/INSTITUTIONAL

NATURAL GAS, OTHER/NOT CLASSIFIED 0003 1-01-006 1.01-5 1.4
1-03-999-97 BOILER, COMMERCIAL/INSTITUTIONAL

NATURAL GAS, OTHER/NOT CLASSIFIED 0003 1-01-006 1.01-5 1.4
1-05-001-04 BOILER, SPACE HEATER INDUSTRIAL,

RESIDUAL OIL 0001 1-01-004 1.01-3 1.3
1-05~001-05 BOILER, INDUSTRIAL, DISTILLATE OIL 0002 1-01~-005 1.01-4 1.3
1-05-001-06 BOILER, SPACE HEATER INDUSTRIAL,

NATURAL GAS 0003 1-01-006 1.01-5 1.4
1-05-002-04 BOILER, SPACE HEATER COMMERCIAL/

INSTITUTIONAL, RESIDUAL OIL 0001 1-01-004 1.01-3 1.3
1-05-002-05 BOILER, INDUSTRIAL, DISTILLATE OIL 0002 1-01~005 1.01-4 1.3
1-05-002-06 BOILER, SPACE HEATER, COMMERCIAL/

INSTITUTIONAL, NATURAL GAS 0003 1-01-006 1.01-5 1.4
2-01-002-01 INTERNAL COMBUSTION, ELECTRIC

GENERATION, NATURAL GAS TURBINE 0007 2-01-002 2.01-3 3.3
2-01-003-01 INTERNAL COMBUSTION, ELECTRIC

GENERATION, DIESEL RECIPROCATING 0008 2-01-003 2.01-4 3.3
2-02-001~02 INTERNAL COMBUSTION, INDUSTRIAL,

DISTILLATE OIL RECIPROCATING 0009 2-02-001 2.01-5 3.3
2~02-002-01 INTERNAL COMBUSTION, INDUSTRIAL

NATURAL GAS TURBINE 0007 2-01-002 2.01-3 3.3
2-02-002-02 INTERNAL COMBUSTION, INDUSTRIAL,

NATURAL GAS RECIPROCATING 0010 2-02-002 2.01-6 3.3
2-02-002-02 INTERNAL COMBUSTION, INDUSTRIAL

NATURAL GAS RECIPROCATING 0308 2-02-002 2.01-7 3.3
2-02-004-01 INTERNAL COMBUSTION, INDUSTRIAL

DIESEL FUEL, RECIPROCATING 0008 2-01-003 2.01-4 3.3
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SCC NO. TITLE KEY NO. TABLE NO. NO. SECTION

3-01-015-01 CHEMICAL MANUFACTURING, VARNISH

MFG., BODYING OIL GENERAL 0066 3-01-015 3.01-3 5.10
3-01-018-01 CHEMICAL MANUFACTURING, PLASTICS

PVC-GENERAL 0067 3-01-018 A 3.01-7 5.13
3-01-018-02 CHEMICAL MANUFACTURING, PLASTICS

POLYPROP-GENERAL 0068 3-01-018 B 3.01-8 5.13
3-01-019-03- CHEMICAL MANUFACTURING, PHTHALIC

ANHYDRIDE, UNCONTROLLED-GENERAL 0071 3-01-019 A 3.01-12 5.12
3-01-019-03 CHEMICAL MANUFACTURING, PHTHALIC

ANHYDRIDE, UNCONTROLLED-GENERAL 0276 3-01-019 B 3.01-13 5.12
3-01-020-01 CHEMICAL MANUFACTURING, PRINTING

INK, COOKING-GENERAL 0072 3-01-020 3.01-17 5.14
3-01-020-99 CHEMICAL MANUFACTURING, PRINTING

INK, COOKING-GENERAL 0072 3-01-020 3.01-17 5.14
3-01-026-20 CHEMICAIL MANUFACTURING, SYNTHETIC

RUBBER, AUTO TIRES GENERAL 0272 3-01-026 A 3.01-21 N/A
3-01-026-20 CHEMICAL MANUFACTURING, SYNTHETIC

RUBBER, AUTO TIRES~-GENERAL 0273 3-01-026 B 3,01-~22 N/A
3-01-026-20 CHEMICAL MANUFACTURING, SYNTHETIC

RUBBER, AUTO TIRES-GENERAL 0274 3-01-026 ¢ 3.01-23 N/A
3-01-125-02 CHEMICAL MANUFACTURING, ETHYLENE

DICHLORIDE, DIRECT CHLORINATION 0078 3-01-125 3.01-28 N/A
3-01-125-99 CHEMICAL MANUFACTURING, ETHYLENE

DICHLORIDE, OTHER/NOT CLASSIFIED 0078 3-01-125 3.01-28 N/A
3-01-999-99 CHEMICAL MANUFACTURING, OTHER/

NOT CLASSIFIED, SPECIFY IN REMARK 0079 3-01-999 3.01-32 N/A
3-02-007-99 INDUSTRIAL PROCESS, CHEMICAL MFG.

OTHER/NOT CLASSIFIED 0003 1-01-00%6 1.01-5 1.4
3-02-008-99 INDUSTRIAL PROCESS, CHEMICAL

MFG., OTHER/NOT CLASSIFIED 0003 1-01-006 1.01-5 1.4
3-02-009-02 CHEMICAL MANUFACTURING, FERMENTING

BEER, DRYING SPNT. GRAIN 0003 1-01-006 1.01-5 1.4
3-02-009-03 CHEMICAL MANUFACTURING, FERMENTA-

TION, BEER BREWING 0211 3-02-009 3.02-3 6.5
3-02-012-01 CHEMICAL MANUFACTURING, FISH MEAL

COOKERS-~FRESH FISH 0003 1-01-006 1.01-5 1.4
3-02-012-03 CHEMICAL MANUFACTURING, FISH

MEAL DRYERS 0003 1-01-006 1.01-5 1.4
3-02-012-99 CHEMICAL MANUFACTURING, FISH

MEAL, OTHER/NOT CLASSIFIED 0003 1-01-006 1.01-5 1.4
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PROFILE
SCC NO. TITLE KEY NO. TABLE NO. NO. SECTION

3-03-003-01 PRIMARY METALS, COKE

METALLURGICAL BY PRODUCT

GENERAL 0011 3-03-003 03-4 7.2
3-03-003-02 PRIMARY METALS, COKE

METALLURGICAL BY PRODUCT,

OVEN CHARGING 0011 3-03-003 03-4 7.2
3-03-003-03 PRIMARY METALS, COKE

METALLURGICAL BY PRODUCT

OVEN PUSHING 0011 3-03-003 .03-4 7.2
3-03-003-04 PRIMARY METALS, COKE

METALLURGICAL BY PRODUCT

QUENCHING 0011 3-03-003 .03-4 7.2
3-03-003-05 PRIMARY METALS, COKE

METALLURGICAL BY PRODUCT

UNLOADING 0011 3-03~003 .03-4 7.2
3-03-003-06 PRIMARY METALS, COKE

METALLURGICAL BY PRODUCT

UNDERE IRING 0011 3-03-003 .03-4 7.2
3-03-008-01 PRIMARY METALS, IRON PRODUCTION

BLAST FURNACE--ORE CHARGE 0012 3-03-008 .03-8 7.5
3-03-008-02 PRIMARY METALS, IRON PRODUCTION

BLAST FURNACE--AGGLOM. CHARGING 0012 3-03-008 .03-8 7.5
3-03-008-03 PRIMARY METALS, IRON PRODUCTION

SINTERING GENERAL 0013 3-03-008 .03-9 7.5
3-03-009-01 PRIMARY METALS, STEEL PRODUCTION

OPEN HEARTH OXLANCE 0306 3-03-009 .03-13 7.5
3-03-009-01 PRIMARY METALS, STEEL PRODUCTION

OPEN HEARTH OXLANCE 0014 3-03-009 .03-14 7.5
3-03-009-03 PRIMARY METALS, STEEL PRODUCTION

BOF-GENERAL 0016 3-03-009 .03-15 7.5
3-05-001-01 MINERAL PRODUCTS~--ASPHALT

ROOFING, BLOWING OPERATION 0021 3.05-001 05-4 8.2
3-05-001-02 MINERAL PRODUCTS-~ASPHALT

ROOFING, DIPPING ONLY 0022 3-05-001 .05-5 8.2
3-05-001-04 MINERAL PRODUCTS~-ASPHALT

ROOFING, DIPPING/SPRAYING 0022 3-05-001 .05-5 8.2
3-05-001-03 MINERAL PRODUCTS--ASPHALT

ROOFING, SPRAYING ONLY 0023 3-05-001 .05-6 8.2
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3-05-001-99 MINERAL PRODUCTS--ASPHALT

ROOFING, OTHER/NOT CLASSIFIED 0024 3-05-001 D 3.05-7 N/A
3-05-002-01 MINERAL PRODUCTS--ASPHALTIC

CONCRETE, ROTARY DRYER 0025 3-05-002 A 3.05-11 8.1
3-05-002-02 MINERAL PRODUCTS--ASPHALTIC

CONCRETE, OTHER SOURCES 0026 3-05-002 B 3.05-12 8.1
3-06-002-01 PETROLEUM INDUSTRY--FLUID

CRACKERS, GENERAL (FCC) 0029 3-06-002 3.06-4 9.1
3-06-005-01 PETROLUEM INDUSTRY--PROCESS

DRAINS, GENERAL W/CONTROL 0031 3-06-005 3.06-7
3-06-007-01 PETROLEUM INDUSTRY--COOLING

TOWERS 0035 3-06-007 3.06-10
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0316 3-06-008 A 3.06-13
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0317 3-06-008 B 3.06-14
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0319 3-06-008 C  3.06-15
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0322 3-06-008 D 3.06-16
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0309 3-06-008 E  3.06-17
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE VALVE FLANGE 0318 3-06-008 F  3.06-18
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0320 3-06-008 G 3.06-19
3-06-008-01 PETROLUEM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0324 3-06-008 H  3.06-20
3-06-008-01 PETROLUEM INDUSTRY--MISCELLANEOUS

PIPE/VALVE~FLANGE 0323 3-06-008 J  3.06-21
3-06-~008-01 PETROLUEM INDUSTRY--MISCELLANEQUS

PIPE/VALVE-FLANGE 0041 3-06-008 K 3.06-22
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0036 3-06-008 L  3.06-23
3-06-008-01 PETROLEUM INDUSTRY--MISCELLANEOUS

PIPE/VALVE-FLANGE 0042 3-06-008 M 3.06-24 v
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3-06-008-02 PETROLUEM INDUSTRY--MISCELLANEOUS
RELIEF VALVE 0047 3-06-008 N 3.06-25 9.1
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEOUS
PUMP SEALS 0321 3-06-008 P 3.06~28
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEOUS
PUMP SEALS 0312 3-06-008- 3-06-29
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEOUS
PUMP SEALS 0310 3-06-008 R 3.06-30
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEQUS
PUMP SEALS 0313 3-06-008 S 3.06-31
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEOUS
PUMP SEALS 0314 3-06-008 T  3.06-32
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEOUS
PUMP SEALS 0311 3-06-008 U  3.06-33
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEOUS
PUMP SEALS 0315 3-06-008 V. 3.06-34
3-06-008~03 PETROLEUM INDUSTRY-~-MISCELLANEOUS
PUMP SEALS 0043 3-06-008 W 3,06-35
3-06-008-03 PETROLEUM INDUSTRY--MISCELLANEOUS 0038 3-06-008 X  3.06-36
3-06-008-04 PETROLEUM INDUS TRY--MISCELLANEOUS
COMPRESSOR SEALS 0044 3-06-008 Y  3.06-37
3-06-008-04 PETROLEUM INDUSTRY--MISCELLANEQUS 0039 -3~06-0082 3.06-38
3-06-009-01 PETROLEUM INDUSTRY--FLARES
NATURAL GAS 0051 3-06-009 3.06-41
3-06-013-01 PETROLEUM INDUSTRY~-CATALYTIC ‘
REFORM, GENERAL 0053 3-06-013 3.06-43
3-30-001-99 TEXTILE MFG--GENERAL FABRICS
YARN PREP/BLEACH 0060 3-30-001 3.30-2 N/A
3-90-004-01 IN PROCESS FUEL~-RESIDUAL OIL
ASPHALT DRYER 0001 1-01-004 3.90-3 1.3
3-90-004-02 IN PROCESS FUEL--RESIDUAL OIL
ASPHALT DRYER 0001 1-01-004 3.90-3 1.3
3-90-004-03 IN PROCESS FUEL~-RESIDUAL OIL ‘
ASPHALT DRYER 0001 1-01-004 3.90-3 1.3
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3-90-004-05 IN PROCESS FUEL--RESIDUAL OIL

ASPHALT DRYER 0001 1-01-004 3.90-3 1.3
3-90-004-99 IN PROCESS FUEL--RESIDUAL OIL

OTHER/NOT CLASSIFIED 0001 1-01-004 3.90-3
3-90-005-01 IN PROCESS FUEL--DISTILLATE OIL

ASPHALT DRYER 0002 1-01-005 3.90-4
3-90-005-02 IN PROCESS FUEL-~-DISTILLATE OIL

CEMENT KILN/DRYER 0002 1-01-005 3.90-4
3-90-005-03 IN PROCESS FUEL--DISTILLATE OIL

LIME KILN 0002 1-01-005 3.90-4
3-90-005-04 IN PROCESS FUEL~~-DISTILLATE OIL

KAOLIN KILN 0002 1-01-005 3.90-4
3-90-005-05 IN PROCESS FUEL-~-DISTILLATE OIL

METAL MELTING 0002 1-01-005 3.90-4
3-90-005-07 IN PROCESS FUEL--DISTILLATE OIL

GYPSUM KILN/ETC. 0002 1-01-005 3.90-4
3-90-005-08 IN PROCESS FUEL--DISTILLATE OIL

GLASS FURNACE 0002 1-01-005 3.90-4
3-90-005-09 IN PROCESS FUEL--DISTILLATE OIL

ROCK/GRAVEL DRYER 0002 1-01-005 3.90-4
3-90-005-99 IN PROCESS FUEL--DISTILLATE OIL

OTHER/NOT CLASSIFIED 0002 1-01-005 3.90-4
3-90-006-01 IN PROCESS FUEL-~NATURAL GAS

ASPHALT DRYER 0003 1-01-006 3.90-5 1.4
3-90-006-02 IN PROCESS FUEL--NATURAL GAS

CEMENT KILN/DRYER 0003 1-01-006 3.90-5
3-90-006-03 IN PROCESS FUEL--NATURAL GAS

LIME KILN 0003 1-01-006 3-90-5
3-90-006-05 IN PROCESS FUEL--NATURAL GAS

METAL MELTING 0003 1-01-006 3.90~5
3-90-006-06 IN PROCESS FUEL--NATURAL GAS

BRICK KILN/DRYERS 0003 1-01-006 3.90-5
3-90-006-07 IN PROCESS FUEL--NATURAL GAS

GYPSUM KILN ETC. 0003 1-01-006 3.90-5
3-90-006-08 IN PROCESS FUEL--NATURAL GAS

GLASS FURNACE 0003 1-01-006 3.90-5 v
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3-90~006-09 IN PROCESS FUEL--NATURAL GAS

ROCK/GRAVEL DRYER 0003 1-01-006 3.90-5 1.4
3-90-006-31 IN PROCESS FUEL~--NATURAL GAS

FOOD-DRYER/COOK/ETC. 0003 1-01-006 3.90~5 1.4
3-90-006-99 IN PROCESS FUEL--NATURAL GAS

OTHER/NOT CLASSIFIED 0003 1-01-006 3.90-5 1.4
3-90-007-01 IN PROCESS FUEL--PROCESS GAS

CO/BLAST FURNACE 0217 3-90-007 3.90-3 N/B
3-90-007-02 IN PROCESS FUEL~--PROCESS GAS

COKE OVEN GAS 0005 1-02-008 3.90-7 N/A
3-90-007-99 IN PROCESS FUEL-=-PROCESS GAS

OTHER/NOT CLASSIFIED 0003 1-01-006 3.90-5 1.4
3-90~-008-01 IN PROCESS FUEL--COKE

MINERAL WOOL FURNACE 0005 1-02~008 3.90-7 N/A
3-90-008-99 IN PROCESS FUEL--COKE

OTHER/NOT CLASSIFIED 0005 1-02-008 3.90-~7 N/A
3-90-010-99 IN PROCESS FUEL--LIQUID

PETROLEUM GAS, OTHER/NOT

CLASSIFIED 0003 1-01-006 3.30-5 1.4
3-90-999-97 IN PROCESS FUEL--OTHER/NOT

CLASSIFIED, SPECIFY IN REMARK 0003 1-01-006 3.90-5 1.4
3-90-999-98 IN PROCESS FUEL--OTHER/

NOT CLASSIFIED 0001 1-01-004 3.90-3 1.3
3-90-999-99 IN PROCESS FUEL--OTHER/

NOT CLASSIFIED, SPECIFY IN REMARK 0003 1-01-006 3.90-5 1.4
3-97-020-99 IN PROCESS FUEL--OTHER/

NOT CLASSIFIED 0003 1-01-006 3.90-5 1.4
4-01-001-01 CLEANING SOLVENT--DRY CLEANING

PERCHLOROETHYLENE 0085 4-01-001 C  4.01-6 4.1
4-01-001-02 CLEANING SOLVENT-~DRY CLEANING

STODDARD 0086 4-01-001 B 4.01-5 4.1
4-01-001-99 CLEANING SOLVENT~-DRY CLEANING

SPECIFY SOLVENT 0087 4-01-001 A 4.01-4 4.1
4-01-002-01 CLEANING SOLVENT--DEGREASING

STODDARD 0086 4-01-001 B 4.01-5 4.1
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4-01-002-02 CLEANING SOLVENT--DEGREASING

TRICHLOROETHANE 0087 4-01-001 4.01-4 4.1
4-01-002-02 CLEANING SOLVENT--DEGREASING

TRICHLOROETHANE [o]0]:1:} 4-01-002 4.01-10 N/A
4-01-002-03 CLEANING SOLVENT-~DEGREASING

PERCHLOROETHYLENE 0085 4-01-001 4.01-6 4.1
4-01-002-04 CLEANING SOLVENT--DEGREASING

METHYLENE CHLORIDE 0275 4-01-002 4.01-11 N/A
4-01-002-05 CLEANING SOLVENT--DEGREASING

TRICHLOROETHYLENE 0271 4-01-002 4.01-12
4-01-002-06 CLEANING SOLVENT--DEGREASING

TOLUENE 0090 4-01-002 4,01-13
4-01-002-99 CLEANING SOLVENT--DEGREASING

OTHER/NOT CLASSIFIED ooss 4-01-002 4.01-10
4-01-002-99 CLEANING SOLVENT--DEGREASING ¢

OTHER/NOT CLASSIFIED 0277 4~01-002 4.01-15
4-02-001-01 SURFACE COATING--PAINT GENERAL 0125 4-02-001 4.02-5 4.2
4-02-001-02 SURFACE COATING--PAINT ACETONE 0219 4-02-001 4.02-6
4-02-001-03 SURFACE COATING--PAINT

ETHYL ACETATE 0220 4-02-001 4.02-7
4-02-001-04 SURFACE COATING~--PAINT, MEK 0221 4-02-001 4.02-8
4-02-003-01 SURFACE COATING--VARNISH/SHELLAC

GENERAL 0127 4=-02-003 4.02-9
4-02-003-01 SURFACE COATING--VARNISH/SHELLAC

GENERAL 0132 4-02-003 4.02~10
4-02-003-01 SURFACE COATING--VARNISH/SHELLAC

GENERAL 0278 4-02-003 4.02-11
4-02-003-01 SURFACE COATING~-VARNISH/SHELLAC

GENERAL 0133 4-02~003 4.02-12
4-02-003-02 SURFACE COATING--VARNISH/SHELLAC

ACETONE 0219 4-02-001 4.02-6
4-02-003-03 SURFACE COATING--VARNISH/SHELLAC

ETHYL ACETATE 0220 4-02-001 4.02-7
4-02-003-05 SURFACE COATING--VARNISH/SHELLAC

XYLENE 0223 4-02-003 4.02-13 v
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4-02-004-01 SURFACE COATING--LACQUER GENERAL 0149 4-02-004 A  4.02-14 4.2
4-02-004-01 SURFACE COATING--LACQUER GENERAL 0148 4-02-004 B 4.02-15
4-02-004-01 SURFACE COATING--LACQUER GENERAL 0147 4-02-004 C  4.02-16
4-02-004-01 SURFACE COATING--LACQUER GENERAL 0155 4-02-004 D  4.02-17
4-02-004-01 SURFACE COATING--LACQUER GENERAL 0146 4-02-004 4.02-18
4-02-004~01 SURFACE COATING--LACQUER GENERAL 0150 4-02-004 4.02-19
4-02-004-02 SURFACE COATING--LACQUER ACETONE 0219 4-02-001 4.02-6
4-02-004-03 SURFACE COATING--LACQUER

ETHYL ACETATE 0220 4-02-001 C  4.02-7
4-02-004-99 SURFACE COATING--LACQUER

SOLVENT GENERAL 0149 4-02-004 A  4.02-14
4-02-004-99 SURFACE COATING--LACQUER

SOLVENT GENERAL 0148 4-02-004 B 4.02-15
4~02-004-99 SURFACE COATING--LACQUER

SOLVENT GENERAL 0147 4-02-004 C  4.02-16
4-02-004-99 SURFACE COATING--LACQUER 0155 4-02-004 D  4.02-17
4-02-006-99 SURFACE COATING--PRIMER

SOLVENT GENERAL 0146 4-02-004 E 4.02-18
4-02-004-99 SURFACE COATING--LACQUER

SOLVENT GENERAL 0150 4-02-004 F  4.02-19
4-02-005-01 SURFACE COATING--ENAMEL GENERAL 0156 4-02-005 A 4.02-20
4-02-005-01 SURFACE COATING--ENAMEL GENERAL 0159 4-02-005 B 4.02~21
4-02-005-01 SURFACE COATING--ENAMEL GENERAL 0157 4-02-005 C  4.02-22
4-02-005-01 SURFACE COATING--ENAMEL GENERAL 0164 4-02-005 D  4.02-23
4-02-005-02 SURFACE COATING--ENAMEL

CELLOSOLVE ACETATE 0222 4-02-005 E  4.02-24 ‘
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4-02-005-03 SURFACE COATING--ENAMEL, MEK 0221 4-02-001 D 4.02-3 4.2
4-02-005-99 SURFACE COATING--ENAMEL

SOLVENT GENERAL 0156 4-02-005 A  4.02-20Q
4-02-005-99 SURFACE COATING--ENAMEL

SOLVENT GENERAL 0159 4-02-005 B 4.02-21
4-02-005-99 SURFACE COATING--ENAMEL

SOLVENT GENERAL 0157 4-02-005 C  4.02-22
4-02-005-99 SURFACE COATING--ENAMEL

SOLVENT GENERAL 0164 4-02-005 D 4.02-23
4-02-006-01 SURFACE COATING--PRIMER GENERAL 0134 4-02-006 A  4.02-25
4-02-006-01 SURFACE COATING--PRIMER GENERAL 0137 4-02-006 B 4.02-256
4-02-006-01 SURFACE COATING--PRIMER GENERAL 0136 4-02-006 C  4.02-27
4-02-006-01 SURFACE COATING--PRIMER GENERAL 0331 4-02-006 D 4.02-28
4-02-006-01 SURFACE COATING--PRIMER GENERAL 0280 4-02-006 E  4.02-29
4-02-006-01 SURFACE COATING--PRIMER GENERAL 0281 4-02-006 F  4.02-30
4-02-006-02 SURFACE COATING--PRIMER NAPHTHA 0282 4-02-006 G 4.02-31
4-02-006-04 SURFACE COQATING--PRIMER

MINERAL SPIRITS 0225 4-02-006 J  4.02-33
4-02-006-04 SURFACE COATING--PRIMER

MINERAL SPIRITS 0283 4-02-006 H 4.02-32
4-02-006-99 SURFACE COATING--PRIMER

SOLVENT GENERAL 0134 4-02-006 A 4.02-25
4-02-006-99 SURFACE COATING--PRIMER

SOLVENT GENERAL 0284 4-02-006 K 4,02-34 N/A
4-02-007-01 SURFACE COATING--ADHESIVE GEN. 0141 4-02-007 A 4.02-35
4-03-007-01 SURFACE COATING--ADHESIVE GEN. 0142 4-02-007 B 4.02-36
4-02-007-01 SURFACE COATING--ADHESIVE GEN. 0285 4-02-007 C  4.02-37
4-02-007-01 SURFACE COATING--ADHESIVE GEN. 0145 4-02-007 D  4.02-38 *
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4-02-007-02 SURFACE COATING--ADHESIVE, MEK 0221 4-02-001 D 4.02-8 4.2
4-02-007-04 SURFACE COATING--ADHESIVE, BENZENE 0287 4-02-007 E  4.02-39 N/A
4-02-007-05 SURFACE COATING--ADHESIVE, NAPHTHA 0282 4-02-006 G 4.02-31 4.2
4-02-007-99 SURFACE COATING--ADHESIVE

SOLVENT GENERAL 0145 4-02-007 E 4.02-38 N/A
4-02-008-01 SURFACE COATING--COATING OVEN

GENERAL 0092 4-02~008 A 4.02-47
4-02-008-03 SURFACE COATING--COATING QOVEN

BAKED > 175°F 0279 4-02-008 B 4.02-48
4-02-008-99 SURFACE COATING--COATING OVEN

OTHER/SPECIFY 0056 4-02-008 C 4.02-49
4-02-008-99 SURFACE COATING--COATING OVEN

OTHER/SPECIFY 0286 4-02-008 D 4.02-50
4-02-008-99 SURFACE COATING--COATING OVEN

OTHER/SPECIFY 0162 4-02-008 E  4.02-51
4-02-008-99 SURFACE COATING-~-COATING OVEN

OTHER/SPECIFY 0154 4-02-008 F  4.02-52
4-02-009-01 SURFACE COATING--SOLVENT GENERAL 0096 4-02-009 A  4.02-56
4-02-009-02 SURFACE COATING~-SOLVENT ACETONE 0219 4-02-001 B 4.02-6 4.2
4-02-009-03 SURFACE COATING--SOLVENT

BUTYL ACETATE 0288 4-02-009 B 4.02-57 N/A
4-02-009-04 SURFACE COATING--SOLVENT

BUTYL ALCOHOL 0289 4-02-009 C  4.02-58 N/A
4-02-009-06 SURFACE COATING--SOLVENT

CELLOSOLVE 0290 4-02-009 D  4.02-59 N/A
4-02-009-07 SURFACE COATING--SOLVENT

CELLOSOLVE ACETATE 0222 4-02-005 E  4.02-24 4.2
4-02-009~08 SURFACE COATING-~SOLVENT

DIMETHYLFORMAMIDE 0292 4-02-009 E  4.02-60 N/A
4-02-009-10 SURFACE COATING--SOLVENT

ETHYL ALCOHOL 0226 4-02-009 F  4.02-61
4-02-009-12 SURFACE COATING--SOLVENT

ISOPROPYL ALCOHOL 0227 4-02-009 G 4.02-62
4-02-009-13 SURFACE COATING~-SOLVENT

ISOPROPYL ACETATE 0228 4-02-009 H 4.02-63
4-02-009~-15 SURFACE COATING--SOLVENT

LACTOL SPIRITS 0229 4-02-009 J 4.02-64
4-02-009-17 SURFACE COATING--SOLVENT

METHYL ALCOHOL 0291 4-02~-009 K 4.02-65
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4-02-009-18 SURFACE COATING--SOLVENT, MEK 0221 4-02-001 D 4.02-8 4.2
4-02-009-20 SURFACE COATING~--SOLVENT

MINERAL SPIRITS 0283 4-02-006 H 4.02-34
4-02-009-21 SURFACE COATING--SOLVENT, NAPHTHA 0282 4-02-006 G 4.02-33
4-02-009-24 SURFACE COATING-~SOLVENT, XYLENE 0223 4-02-003 E  4.02-13
4-02-999-99 SURFACE COATING--OTHER/NOT CLASSI-

FIED, SPECIFY IN REMARK 0293 4-02-999 A 4.02-40 N/A
4-02-999-99 SURFACE COATING--OTHER/NOT CLASSI-

FIED, SPECIFY IN REMARK 0294 4-02-999 B 4.02-41 N/A
4-02-999-99 SURFACE COATING--OTHER/NOT CLASSI-

FIED, SPECIFY IN REMARK 0295 4-02-999 C  4.02-42 N/A
4-03-001-01 PETROL PROD. STG.--FIXED ROOF

BREATH-GASOLINE, COMPOSITE 0098 4-03-001 A 4.03-10 4.3
4-03-001-01 PETROL PROD. STG.--FIXED ROOF

BREATH-GASOLINE, FCCU & REFORMER BLEND 0187 4-03-001 B 4.03-11
4-03-001-02 PETROL PROD. STG.--FIXED ROOF

BREATH-CRUDE 0296 4-03-001 C  4.03-12
4-03-001-02 PETROL PROD. STG.--FIXED ROOF

BREATH-CRUDE 0297 4-03-001 D  4.03-13
4-03-001-03 PETROL PROD. STG--FIXED ROOF

WORKING GASOLINE, COMPOSITE 0098 4-03-001 A  4.03-10
4-03-001-03 PETROL PROD. STG.--FIXED ROOF, WORKING

GASOLINE, FCCU & REFORMER BLEND 0187 4-03-001 B 4.03-11
4-03-001-04 PETROL PROD. STG.--FIXED ROOF

WORKING CRUDE 0296 4-03-001 C  4.03-12
4-03-001-04 PETROL PROD. STG.--FIXED ROOF

WORKING CRUDE 0297 4-03-001 D 4.03-13
4-03-001-05 PETROL PROD. STG.--FIXED ROOF

BREATH-JET A :0100 4-03-001 E  4.03-14
4-03-001-08 PETROL PROD. STG.--FIXED ROOF

BREATH-BENZENE 0298 4-03-001 F  4.03-15
4-03-001-09 PETROL PROD. STG.--FIXED ROOF

BREATH-CYCLOHEX 0299 4-03-001 G 4.03- 16

27

26200-795



SCC SUMMARY INDEX (CONTINUED)

PROFILE PAGE AP-42
SCC NO. TITLE KEY NO. TABLE NO. NO. SECTION

4-03-001-10 PETROL. PROD. STG--FIXED ROOF _

BREATH--CYCLOPENTANE 0300 4-03-001 H 4.03-17 4.3
4-03-001-11 PETROL. PROD. STG--FIXED ROOF

BREATH--HEPTANE 0301 4-03-001 J 4.03-18
4-03-001-12 PETROL. PROD, STG--FIXED ROQF

BREATH--HEXANE 0230 4-03-001 K 4.03-19
4-03-001-13 PETROL. PROD. STG--FIXED ROOF

BREATH-~ISO OCTANE 0302 4-03-001 L  4.03-20
4-03-001-14 PETROL. PROD. STG--FIXED ROOF

BREATH--ISOPENTANE 0231 4-03-001 M 4.03-21
4-03-001-15 PETROL. PROD. STG--FIXED ROOF

BREATH-~PENTANE 0303 4-03-001 N 4.03-22
4-03-001~16 PETROL. PROD. STG=-FIXED ROOF

BREATH--TOLUENE 0185 4-03-001 P  4.03-23
4-03-001-50 PETROL. PROD. STG--FIXED ROOF

WORKING JET A 0100 4-03-001 E  4.03-14
4-03-001-53 PETROL. PROD. STG--FIXED ROOF

WORKING~-BENZENE 0298 4-03-001 F 4.03-15
4-03-001-54 PETROL PROD. STG~=-FIXED ROOF

WORKING CYCLOHEX 0299 4-03-001 G 4.03-16
4-03-001-55 PETROL. PROD. STG--FIXED ROOF

WORKING--CYCLOPENTANE 0300 4-03-001 B 4.03-17
4-03-001-56 PETROL, PROD. STG--FIXED ROOF

WORKING~-HEPTANE 0301 4-03-001 J 4.03-18
4-03-001-57 PETROL PROD. STG~-FIXED ROOF

WORKING-= HEXANE 0230 4-03-001 X 4.03-19
4-03-001-58 PETROL PROD. STG~-FIXED ROOF

WORKING~-ISO OCTANE 0302 4-03-001 L  4.03-20
4-03-001-59 PETROL, PROD, STG~=-FIXED ROQF

WORKING=~ISOPENTANE 0231 4-03-001 M 4,03-21
4-03-001~60 PETROL PROD., STG~=FIXED ROOF

WORKING~=PENTANE 0303 4-03=001 N  4,03-22
4-03-001-61 PETROL PROD, STG~-FIXED ROOF

WORKING==TOLUENE o185 4=03=001 P  4.03-23
4-03=001-98 PETROL. PROD. STG=-=FIXED ROOF

WORKING~=CRUDE OIL & WASTE WATER Qles 4-03-001 Q 4.03-24 '
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4-03-002-01 PETROL PROD. STG.--FLOATING ROOF

STAND STG-GASOLINE, COMPOSITE 0098 4-03-001 A 4.03-10
4-03-002-01 PETROL PROD. STG.-~-FLOATING ROOF, STAND

STG.-GASOLINE, FCCU & REFORMER BLEND 0187 4-03-001 B 4.03-11
4-03-002-02 PETROL PROD. STG.--FLOATING ROOF

WORKING-PRODUCT, COMPOSITE 0098 4-03-001L A 4.03-10
4-03-002-02 PETROL PROD. STG.--FLOATING ROOF, WORK-

ING PRODUCT, FCCU & REFORMER BLEND 0187 4-03-001 B 4.03-11
4-03-002-03 PETROL PROD. STG.--FLOATING ROOF

STAND STG~CRUDE 0297 4-03-001 D 4.03-13
4-03-002-04 PETROL PROD. STG.--FLOATING ROOF

WORK ING-CRUDE 0297 4-03-001 D 4.03-13
4-03-002-05 PETROL PROD. STG.~-FLOATING ROOF

STAND STG-JET FUEL 0100 4-03-001 E  4.03-14
4-03-002-08 PETROL PROD. STG.--FLOATING ROOF

STAND STG-BENZENE 0298 4-03-00L F  4.03-15
4-03-002-09 PETROL PROD. STG.--FLOATING ROOF

STAND STG-CYCLOHEX 0299 4-03-001 G 4.03-16
4-03-002-10 PETROL. PROD. STG--FLOATING ROOF

STAND STG-=CYCLOPENTANE 0300 4-03-001 H 4.03-17
4-03-002~11 PETROL. PROD. STG-~FLOATING ROOF

STAND STG--HEPTANE 0301 4-03-001 J 4.,03-18
4-03-002-12 PETROL. PROD. STG--FLOATING ROOF

STAND STG--HEXANE 0230 4-03-001 K 4.03-19
4-03-002-13 PETROL. PROD, STG--FLOATING ROOF

STAND STG-~ISO OCTANE 0302 4-03-001 L  4.03-20
4-03-002-14 PETROL. PROD. STG--FLOATING ROOF

STAND STG--ISOPENTANE 0231 4-03-001 M 4.03-21
4-03-002-15 PETROL PROD. STG--FLOATING ROOF

STAND STG--PENTANE 0303 4-03-001 N 4,03-22
4-03-002-16 PETROL PROD. STG--FLOATING ROOF

STAND STG--TOLUENE 0185 4-03-001 p 4.03-23
4-03-003-02 PETROL PROD. STG.--VAPOR SPACE

WORKING GASOLINE, COMPOSITE 0098 4-03-001 A 4.03-10
4-03-003-03 PETROL PROD. STG.-~VAPOR SPACE

WORKING-JET A 0100 4-03-001 E  4.03- 14
4-03-003-06 PETROL PROD. STG.--VAPOR SPACE

WORK ING-BENZENE 0298 4-03-001 F  4.03- 15
4-03-003-07 PETROL PROD. STG.--VAPOR SPACE

WORKING~CYCLOHEX 0299 4-03-001 ¢ 4.03- 16 v
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4-03-003-08 PETROL. PROD. STG--VAPOR SPACE

WORKING--CYCLOPENTANE 0300 4-03-001 H  4.03-17
4-03-003-09 PETROL. PROD, STG--VAPOR SPACE

WORKING-=~HEPTANE 0301 4-03-001 § 4.03-18
4-03-003-~10 PETROL. PROD. STG--VAPOR SPACE

WORKING--HEXANE 0230 4~-03-001 K 4.03-19
4-03-003~11 PETROL. PROD. STG--VAPOR SPACE

WORKING--ISO OCTANE 0302 4-03-001 L.  4.03-20
4-03-003-12 PETROL. PROD, STG--VAPOR SPACE

WORKING~-ISOPENTANE 0231 4-03-001 M 4.03-21
4-03-003-13 PETROL, PROD. STG--VAPOR SPACE

WORKING-~PENTANE 0303 4-03-001 N 4.03-22
4-03-003-14 PETROL PROD. STG--VAPOR SPACE

WORKING--TOLUENE 0185 4-03-001 P 4.03-23
4-03-003-99 PETROL PROD. STG--VAPOR SPACE

WORKING-~LPG 0232 4-03-003 4.03-25
4-05-002-03 PRINTING PRESS-~LETTER PRESS

MINERAL SPIRITS 0283 4-02-006 H 4.02-32 4.2
4-05-002-99 PRINTING PRESS--LETTER PRESS

INKING AND DRYING, SOLVENT GENERAL 0334 4-05~002 A 4.05-4 N/A
4-05-002-99 PRINTING PRESS--LETTER PRESS

INKING PROCESS, SOLVENT GENERAL 0166 4-05-002 B 4.05-5 N/A
4-05-003-01 PRINTING PRESS--FLEXOGRAPHIC

ALCOHCL COMPOSITE, GENERAL 0172 4-05-003 A 4.05-9 N/A
4-05-003-03 PRINTING PRESS--FLEXOGRAPHIC

CELLOSOLVE 0290 4-02-009 D  4.02-59 N/A
4-05-003-04 PRINTING PRESS--FLEXOGRAPHIC

ETHYL ALCOHOL 0226 4-02-009 F 4.02-61 N/A
4-05-003=-05 PRINTING PRESS-~FLEXOGRAPHIC

ISQPROPYL ALCOHOL 0227 4-02-009 G 4.02-62 N/A
4-05-003-06 PRINTING PRESS=--FLEXOGRAPHIC

N-PROPYL ALCOHOL 0304 4-05-003 B 4.05-10 N/A
4-05-003-07 PRINTING PRESS~-FLEXOGRAPHIC

NAPHTHA 0282 4-02-006 G 4.02~63 4.2
4-05-003-99 PRINTING PRESS--FLEXOGRAPHIC

SOLVENT GENERAL 0172 4-05-003 A  4.05-9 N/A
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4-05-004-02 PRINTING PRESS--LITHOGRAPHIC

MINERAL SPIRITS 0283 4-02-006 H 4.05-34 4.2
4-05-004-03 PRINTING PRESS--LITHOGRAPHIC

ISOPROPYL ALCOHOL 0227 4-02-009 G 4.02-62 N/A
4-05-004-99 PRINTING PRESS~~LITHOGRAPHIC

SOLVENT GENERAL 0333 4-05-004 A  4.05-14 N/A
4-05-004-99 PRINTING PRESS--LITHOGRAPHIC

SOLVENT GENERAL 0332 4~05-004 B 4.05-15 N/A
4-05-005-01 PRINTING PRESS--GRAVURE

PAPERBOARD 018l 4-05-005 A 4.05-19 N/A
4-05-005-01 PRINTING PRESS--GRAVURE

PERIODICALS 0183 4-05-005 B 4.05-20 N/A
4-05-005-01 PRINTING PRESS-~GRAVURE

COMMERCIAL 0184 4-05-005 ¢ 4.05-21 N/A
4-05-005-01 PRINTING .PRESS--GRAVURE

GENERAL 0182 4-05-005 D  4,05-22 N/A
4-05-005-02 PRINTING PRESS--GRAVURE

DIMETHYLFORMAMIDE 0292 4-02-009 E  4.02-60
4-05-005-04 PRINTING PRESS-~GRAVURE

ETHYL ALCOHOL 0226 4-02-009 F  4.02-61
4-05-005-05 PRINTING PRESS--GRAVURE

ISOPROPYL ALCOHOL 0227 4-02-009 G 4.02-62
4-05-005-06 PRINTING PRESS--GRAVURE, MEK 0221 4-02-001 D 4.02-8 4.2
4-05-005-08 PRINTING PRESS--GRAVURE

MINERAL SPIRITS 0283 4-02-006 H  4.02-32 4.2
4-06-002-02 PETROL. PROD. STG--FIXED ROOF

LOADING--MARINE TERMINAL CRUDE 0305 4-06-002 4.03-26 4.3
4-06-002-27 PETROL. PROD. STG--FIXED ROOF

UNLOADING~--MARINE TERMINAL CRUDE 0305 4-06-002 4.03-26 4.3
5-01~005-99 GOV'T--INCINERATOR GEN.

BAR SCREEN WASTE 0122 5-01-005 5.01-8 2.1
5-02-001-02 GOV 'T--INCINERATOR, SINGLE CHAMBER 0l21 5-01-002 5.01-4 2.1
5-02-002-02 GOV'T~--OPEN BURNING, REFUSE 0121 5-01-002 5.01-4 2.1
5-02-005-99 GOV 'T--INCINERATOR BAR SCREEN WASTE 0122 5-01~-005 5.01-8 2.1
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5-03-002-02 INDUSTRIAL--OPEN BURNING REFUSE 0121 5-01-002 5.01-4 2.1
5-03-005-99 INDUSTRIAL--INCINERATOR

BAR SCREEN WASTE 0122 5-01-005 5.01-8 2.1
9-01-005-00 RESIDENTIAL FUEL--NATURAL GAS 0195 9-01-005 9.01-3 1.4
9-06-021-00 GASOLINE FUEL COMPOSITE 3.1

LIGHT VEHICLE 0329 9-06~021 A 9.06-4 3.2
9-06-021-00 GASOLINE FUEL UNLEADED

LIGHT VEHICLE (CATALYST) 0326 9-06-021 B 9.06-5
9-06~021-00 GASOLINE FUEL UNLEADED

LIGHT VEHICLE (LEAN BURN) 0327 9-06-021 C 9.06-6
9-06-021-00 GASOLINE FUEL LEADED

LIGHT VEHICLE (NO CONTROL) 0328 9-06-021 D 9.06~7
9-06-021-00 GASOLINE FUEL UNLEADED

LIGHT VEHICLE (NO CONTROL) 0335 9-06-021 E 9.06-8
9-06-021-00 GASOLINE FUEL COMPOSITE 0336 9-06-021 F 9.06-9

LIGHT VEHICLE (EVAPORATIVE)
9-06-021-00 GASOLINE FUEL COMPOSITE

LIGHT VEHICLE (LIQUID) 0337 9-06-021 G 9.06-10
9-06-022-00 GASOLINE FUEL COMPOSITE

HEAVY VEHICLE 0329 9-06-022 A 9.06-4
9.06-022-00 GASOLINE FUEL UNLEADED

HEAVY VEHICLE (CATALYST) 0326 9-06-022 B 9.06-5
9-06-022-00 GASOLINE FUEL UNLEADED

HEAVY VEHICLE (LEAN BURN) 0327 9-06~022 C 9.06-6
9-06~022-00 GASOLINE FUEL LEADED

HEAVY VEHICLE (NO CONTROL) 0328 9-06-022 D 9.06-7
9-06-022-~-00 GASOLINE FUEL UNLEADED

HEAVY VEHICLE (NO CONTROL) 0335 9-06-022 E 9.06~8
9-06-022-00 GASOLINE FUEL COMPOSITE

HEAVY VEHICLE (EVAPORATIVE) 0336 9-06-022 F 9.06-9
9-06-022-00 GASOLINE FUEL COMPOSITE

HEAVY VEHICLE (LIQUID) 0337 9-06-022 G

9.06~10 v

32

26200-795



SCC SUMMARY INDEX (CONTINUED)

PROFILE "PAGE AP-42
SCC NO. TITLE KEY NO. TABLE NO. NO. SECTION

9-06-023-00 GASOLINE FUEL COMPOSITE 3.1

OFF HIGHWAY 0329 9-06-023 A 9.06-4 3.2
9-06-023-00 GASOLINE FUEL UNLEADED

OFF HIGHWAY (CATALYST) 0326 9-06-023 B 9.06-5
9--6-023-00 GASOLINE FUEL UNLEADED

OFF HIGHWAY (LEAN BURN) 0327 9-06-023 C  9.06-6
9-06-023-00 GASOLINE FUEL LEADED

OFF HIGHWAY (NO COBTROL) 0328 9-06-023 D  9.06-7
9-06-023-00 GASOLINE FUEL UNLEADED

OFF HIGHWAY (NO CONTROL) 0335 9-06-023 E  9.06-8
9-06-023=00 GASOLINE FUEL COMPOSITE

OFF HIGHWAY (EVAPORATIVE) 0336 9-06-023 F  9.06-9
9-06-023-00 GASOLINE FUEL COMPOSITE

OFF HIGHWAY (LIQUID) 0337 9-06-023 G 9.06-10
9-07-021-00 DIESEL FUEL/LIGHT VEHICLE 0330 9-07-021 9.07-3
9-07-022-00 DIESEL FUEL/HEAVY VEHICLE 0330 9-07-021 9.07-3
9-07-023-00 DIESEL FUEL/OFF HIGHWAY VEHICLE 0330 9-07-021 9.07-3
9-11-061-00 MEASURED VEHICLE MILES,

LIMITED ACCESS ROADS

GASOLINE FUEL COMPOSITE 0329 9-06-021 A  9.06-4 '
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9-11-062-00 MEASURED VEHICLE MILES
RURAL ROADS
GASOLINE FUEL COMPOSITE 0329 9-06-021 A 9.06-4 3.1 & 3.2
9-11-063~00 MEASURED VEHICLE MILES
SUBURBAN ROADS
GASOLINE FUEL COMPOSITE 0329 9-06-021 A 9.06-4
9~11-064-00 MEASURED VEHICLE MILES
- URBAN ROADS
GASOLINE FUEL COMPOSITE 0329 9-06-021 A 9.06-4
9-11-061-00 MEASURED VEHICLE MILES
LIMITED ACCESS ROADS
FUEL COMPOSITE (GASOLIINE/DIESEL) 0325 9-11-061 9.11-3
9-11-062-00 MEASURED VEHICLE MILES
RURAL ROADS
FUEL COMPOSITE (GASOLINE/DIESEL) 0325 9-11-061 9.11-3
9-11-063=00 MEASURED VEHICLE MILES
SUBURBAN ROADS
FUEL COMPOSITE (GASOLINE/DIESEL) 0325 9-11-061 9.11-3
9-11-064-00 MEASURED VEHICLE MILES
URBAN ROADS
FUEL COMPOSITE 0325 9-11-061 9.11-3
9-13-081-00 MISCELLANEOUS BURNING/FOREST FIRES 0307 9-13-081 9.13-3 11.1
9-35-103-00 SOLVENT USE/ARCHITECTURAL COATINGS 0196 9-35-103 9.35-3 4,2
9-35-702-00 SOLVENT USE/DOMESTIC SOLVENTS 0197 9-35-702 9.35-7 4.2
9-35-705-98 SOLVENT USE/PESTICIDES
DOMESTIC & COMMERCIAL 0076 9-35-705 9.35-11 N/A
9-47-409-99 GEOGENIC/FORESTS 0204 9-47-409 9.47-4
9-47-411-01 GEOGENIC/PETROLEUM SEEPS 0205 9~47-411 9.47-8
9-47-429-99 GEOGENIC/CITRUS GROVES 0199 9-47-429 9.47~12
9-49-999-~99 SOLID WASTE/LANDFILIL SITE 0202 9-49-999 A 9.49-5
9-49-999-98 SOLID WASTE/ANIMAL WASTE 0203 9-43-993 B 9.49-9 *
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ADHESIVE
(see Surface Coating)
ANIMAL WASTE DECOMPOSITION 9.49-9 0203 9-~49-999 B
ARCHITECTURAL COATINGS 9.35-3 0196 9-35-103
ASPHALT CONCRETE
IN PLACE ROAD ASPHALT 3.05-12 0026 3-05-002 B
ROTARY DRYER, N.G. FIRED 3.05-11 0025 3-05~002 A
ASPHALT ROOFING
BLOWING OPERATION 3.05-4 0021 3-05-001 A
DIPPING 3.05-5 0022 3-05-001 B
SPRAYING 3.05-6 0023 3-05-001 C
TAR KETTLE 3.05-7 0024 3-05-001 D
AUTOMOTIVE
(See also Internal Combustion Engine)
TIRES
SYNTHETIC RUBBER, PRODUCTION 3.01-23 0274 3-01-026 C
TUBER ADHESIVE 3.01-21 0272 3-01-026 A
WHITE SIDEWALL TUBER ADHESIVE 3.01-22 0273 3-01-026 B
BASIC OXYGEN FURNACE
(see Steel Production)
BEER, FERMENTATION 3.02-3 0211 3-02-009
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BLAST FURNACE
(see Iron Production)
BOILER
COKE OVEN GAS 1.01-7 0005 1-02-008
DISTILLATE OIL 1.01-4 0002 1-01-005
FLUID CATALYTIC CRACKER (FCC) 3.06-4 0022 3-06-002
NATURAL GAS 1.01-5 0003 1-01-006
REFINERY GAS 1.01-6 0004 1-01-007
RESIDUAL OIL 1.01-3 0001 1-01-004
CHEMICAL MANUFACTURING
AUTOMOBILE TIRES
SYNTHETIC RUBBER 3.01-23 0274 3-01-026 C
TUBER ADHESIVE 3.01-21 0272 3-01-026 A
WHITE SIDEWALL ADHESIVE 3.01-22 0273 3-01-026 B
EHTYLENE DICHLORIDE
DIRECT CHLORINATION 3.01-28 0078 3-01-125
FLARES 3.01-32 0079 3-01-999
PHTHALIC ANHYDRIDE
CONTROLLED 3.01-13 0276 3-01-019 B
WASTE SUMP 3.01-12 0071 3-01-019 a
PLASTICS
PROPYLENE 3.01-8 0068 3-01-018 B
pvC 3.01-7 0067 3-01-018 A
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PRINTING INK
COOKING 3.01-17 0072 3-01-020
VARNISH MANUFACTURE
BODYING OIL 3.01-15 0066 3-01-015
CITRUS COATING WAX
(see Surface Coating)
CITRUS GROVE EMISSIONS 9.47-12 0199 9-47-429
CLEANING SOLVENT
DEGREASING
DICHLOROMETHANE 4.01-11 0275 4-01-002 B
TOLUENE 4.01-13 0090 D
TRICHLOROETHANE 4.01-10 0089 A
TRICHLOROETHYLENE 4.01-12 0271 C
TRICHLOROFLUOROMETHANE 4.01-14 0088 E
TRICHLOROTRIFLUOROETHANE
(Freon 113) 4.01-15 0277 Y F
DRY CLEANING
PERCHLOROETHYLENE 4.01-6 0085 4-01-001 C
STODDARD SOLVENT 4.01-5 0086 B
1l,1,1-TRICHLOROETHANE 4.01-4 0087 A

COATING OVEN
(see Surface Coating)
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DESCRIPTION

PAGE NO.

PROFILE
KEY NO.

TABLE
NO.

COKE MANUFACTURE
BLAST FURNACE GAS
BY PRODUCT OVEN STACK GAS

COMBUSTION

3.90-3

3.03-4

(see: Boiler; Internal Combustion Engine)

COMPRESSOR SEALS
(see Refinery)

DEGREASING
(see Cleaning Solvent)

DOMESTIC SOLVENT USE
(see also Surface Coating)

ARCHITECTURAL SURFACE COATINGS
DOMESTIC SOLVENTS
PESTICIDES, DOMESTIC & COMMERCIAL

DRY CLEANING
(see Cleaning Solvent)

DYEING
(see Fabric Dyeing)

ENAMEL
(see Surface Coating)

ETHYLENE DICHLORIDE

DIRECT CHLORINATION

FABRIC DYEING, GENERAL
FIRES
FOREST

OPEN BURNING DUMP,
LANDSCAPE/PRUNING

9.35-3

9.35-7

9.35-11

3.01-28

3.30-2

9.13-3

5.01-4

0217

0011

0196

0197

0076

0078

0060

0307

0121

3-90-007

3-03-003

9-35-103

9-35-702

9-35-705

3-01-125

3-30-001

9-13-081

5-01-002
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FLARES

CHEMICAL 3.01-32 0079 3-01-999

REFINERY, NATURAL GAS 3.06-41 0051 3-06-009
FLEXOGRAPHIC

(see Printing Press)
FOOD/AGRICULTURE

FERMENTATION-BEER 3.02-3 0211 3-02-009
FORESTS

EMISSIONS, GEOGENIC 9.47-4 0204 9-47-409

FIRES 9.13-3 0307 9-13-081
GEOGENIC EMISSIONS

CITRUS GROVES 9.47-12 0199 9-47-429

FORESTS 9.47-4 0204 9-47-409

PETROLEUM SEEPS 9.47-8 0205 9-47-411
GRAPHIC ARTS

(see Printing Press)
GRAVURE

(see Printing Press)
INCINERATION, BAR SCREEN WASTE 5.01-8 0122 5-01-005
INTERNAL COMBUSTION ENGINE

COMPOSITE GASOLINE/DIESEL 9.11-2 0325 9-11-061

GASOLINE

LIGHT & HEAVY VEHICLE 9.06-4 0329 9-06-021 A
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DIESEL FUEL
RECIPROCATING 2.01-4 0008 2-01-003
LIGHT & HEAVY VEHICLE 9.07-3 0330 9-07-021
DISTILLATE OIL, RECIPROCATING 2.01-5 0009 2-02-001
NATURAL GAS, RECIPROCATING
INDUSTRIAL 2.01-6 0010 2-02-002 A
30 HP BUDA 2.01-7 0308 2-02-002 B
NATURAL GAS TURBINE 2.01-3 0007 2-01-002
IRON PRODUCTION
BLAST FURNACE CHARGING 3.03-8 0012 3-03-008 A
TRON SINTERING 3.03-9 0013 3-03~-008 B
LETTERPRESS
(see Printing Press)
LITHOGRAPHY
(see Printing Press)
OPEN HEARTH FURNACE
(see Steel Production)
OVENS
(see Surface Coating~Coating Oven)
PAINT
(see Surface Coating)
PESTICIDES, DOMESTIC & COMMERCIAL 9.35-11 0076 9-35-705
PETROLEUM SEEPS 9.47-8 0205 9-47-411
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PETROLEUM STORAGE

FIXED ROOF TANK
BENZENE 4.03-15 0298 4-03-001 F
CRUDE OIL, COMPOSITE,
MARINE TERMINAL 4.03-26 0305 4-06-002
CRUDE OIL, COMPOSITE, PRODUCTION 4.03-12 0296 4-03-001 C
CRUDE OIL, COMPOSITE, REFINERY 4.03-13 0297 D
CRUDE OIL & WASTE WATER 4.03-24 0188 Q
CYCLOHEXANE 4.03-16 0299 G
CYCLOPENTANE 4.03-17 0300 H
GASOLINE COMPOSITE 4.03-10 0098 A
GASOLINE, FCCU & REFORMER BLEND 4.03-11 0187 B
HEPTANE 4.03-18 0301 J
HEXANE 4.03-19 0230 K
ISO~-OCTANE 4.03-20 0302 L
ISO-PENTANE 4.03-21 0231 M
JET A 4.03-14 0100 E
PENTANE 4.03-22 0303 N
TOLUENE 4.03-23 0185 4 P

FLOATING ROOF TANK
(see Fixed Roof Tank)

VARIABLE VAPOR SPACE
LIQUIFIED PETROLEUM GAS 4.03-25 0232 4-03-003
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PROFILE ALPHABETICAL INDEX (CONTINUED)

PROFILE TABLE
DESCRIPTION PAGE NO. KEY NO. NO.
PHTHALIC ANHYDRIDE
CONTROLLED 3.01-13 0276 3—01-019 B
WASTE SUMP 3.01-12 0071 3-01-019 a
PIPE/VALVES (see Refinery)
PLASTICS
PROPYLENE, GENERAL 3.01-8 0068 3-01-018 B
PVC, GENERAL 3.01-8 0067 3-01-018 A
PRIMER
(see Surface Coating)
PRINTING INK, COOKING, GENERAL 3.01-17 0072 3-01-020
PRINTING PRESS
FLEXOGRAPHIC
ALCOHOL BASED SOLVENT, COMPOSITE 4.05-9 0172 4-05-003 A
N-PROPYL ALCOHOL 4.05-10 0304 4.05-003 B
GRAVURE
PAPERBOARD PRINTING 4.05-19 0181 4-05-005 a
SOLVENT,
COMMERCIAL PRINTING 4.05-21 0184 c
GENERAL PRINTING 4.05-22 0182 D
PERIODICAL PRINTING 4,05-20 0183 Y B
LETTERPRESS
INKING & DRYING 4.05-4 0334 4-05-002 A
INKING PROCESS 4.05=-5 0166 4-05-002 B
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PROFILE ALPHABETICAL INDEX (CONTINUED)

PROFILE TABLE
DESCRIPTION PAGE NO. KEY NO. NO.
LITHOGRAPHY
INKING & DRYING 4.05-14 0333 4-05-004 A
INKING & DRYING, CONTROLLED 4.05-15 0332 4-05-004 B
PUMP SEALS (see Refinery)
REFINERY
CATALYTIC REFORMER 3.06-43 0053 3-06-013
COMPRESSOR SEALS
NATURAL GAS 3.06-37 0044 3-06-008 Y
REFINERY GAS 3.06-38 0039 3-06-008 Z
COOLING TOWERS 3.06-10 0035 3-06-007
DRAINAGE/SEPARATION PITS 3.06-7 0031 3-06-005
FCC BOILER 3.06-4 0029 3-06-002
FLARES, NATURAL GAS 3.06-41 0051 3-06-009
PIPE/VALVE FLANGES
COMPOSITE 3.06-13 0316 3-06-008 A
DISTILLATE 3.06-18 0318 3-06-008 F
GASOLINE 3.06-14 0317 B
GASOLINE, CRACKED 3.06-15 0319 C
GAS-OIL STOCK 3.06-16 0322 D
GAS PLANT 3.06-23 0036 L
NAPHTHA 3.06-19 0320 G
NATURAL GAS 3.06-21 0323 ¥ J
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PROFILE ALPHABETICAL INDEX (CONTINUED)

PROFILE TABLE
DESCRIPTION PAGE NO. KEY NO. NO.
NATURAL GAS, WET & DRY 3.06-22 0041 3-06-008 K
REFINERY GAS 3.06-20 0324 H
REFORMATE STOCK 3.06-17 0309 E
PUMP SEALS
COMPOSITE 3.06-28 0321 3-06-008 P
DISTILLATE 3.06-33 0311 U
GASOLINE 3.06-36 0038 X
GASOLINE, CRACKED 3.06-30 0310 R
GASOLINE, NATURAL 3.06-35 0043 W
GASOLINE, STRAIGHT RUN 3.06-29 0312 Q
GAS-0IL STOCK 3.06-31 0313 S
NAPHTHA 3.06-34 0315 v
REFORMATE STOCK 3.06-32 0314 T
RELIEF VALVES, LPG 3.06-25 0047 N
TRAPS, WET NATURAL GAS COMPOSITE 3.06-24 0042 Y M
RESIDENTIAL FUEL
NATURAL GAS 9.01-3 0195 9-01-005
SHELLAC (see Surface Coating)
SINTERING (see Iron Production)
SOLID WASTE
ANIMAL WASTE DECOMPOSITION 9.49-9 0203 9-49-999 B
INCINERATOR, BAR SCREEN WASTE 5.01-8 0122 5-01-005
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PROFILE ALPHABETICAL INDEX (CONTINUED)

PROFILE TABLE
DESCRIPTION PAGE NO. KEY NO. NO. .
LANDFILL SITE, CLASS II 9.49-5 0202 9-49-999 A
OPEN BURNING DUMP,
LANDSCAPE/PRUNING 5.01-4 0121 5-01-002

SOLVENT STORAGE
(see: Surface Coating; Petroleum Storage; Cleaning Solvents)

SOLVENT USE
(see also Surface Coating)

DOMESTIC SOLVENTS, GENERAL 9.35-7 0197 9~35-702

PESTICIDES, DOMESTIC & COMMERCIAL 9.35-11 0076 9-35-705
STEEL PRODUCTION

BASIC OXYGEN FURNACE : 3.03-15 00le 3-03-009 C

OPEN HEARTH W/OXYGEN LANCE 3.03-13 0306 3-03-009 A

OPEN HEARTH W/OXYGEN LANCE,
CONTROLLED 3.03-14 0014 3-03-009 B

SURFACE COATING

ADHESIVE
AUTOMOTIVE VINYL TOP, SPRAY BOOTH 4.02-37 0285 4-02-007 C
BENZENE 4.02-39 0287 F
FOSTER BOND SEAL NO. 107 4.02-38 0145 E
LABEL 4.02-35 0141 A
METAL FURNITURE 4.02-36 0142 A4 B

ARCHITECTURAL COATINGS 9.35-3 0196 9-~35-103
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PROFILE ALPHABETICAL INDEX (CONTINUED)

PROFILE TABLE
DESCRIPTION PAGE NO. KEY NO. NO.
CITRUS COATING WAX
BROGDEX 502 4.02-40 0293 4-02-999 A
FLAVORSEAL 115-1800 4.02-42 0295 4-02-999 C
FLAVORSEAL 320-1820 4.02-41 0294 4-02-999 B
COATING OVEN
AUTOMOTIVE
ENAMEL 4.02-51 0162 4-02-008 E
LACQUER 4.02-52 0154 4-02-008 F
PRIMER 4.02-48 0279 4-02-008 B
VINYL TOP ADHESIVE 4.02-50 0286 4-02-008 D
METAL PARTS, GENERAL 4.02-47 0092 4-02-008 A
ZINC CHROMATE, INFRARED DRYER 4.02-49 0056 4-02-008 C
ENAMEL
AIRCRAFT INDUSTRY 4.02-23 Ole4 4-02-005 D
CELLOSOLVE ACETATE 4.02-24 0222 E
GENERAL, COMPOSITE 4.02-2Q 0156 A
POLYESTER, MODIFIED ACRYLIC 4.02-21 0159 B
WOOD FURNITURE COMPOSITE 4.02-22 0157 \J C
LACQUER
AIRCRAFT COATING 4.02-17 0155 4-02-004 D
AIRCRAFT PARTS 4.02-18 0146 E
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PROFILE ALPHABETICAL INDEX (CONTINUED}

PROFILE TABLE
DESCRIPTION PAGE NO. KEY NO. NO.
LXB~472-E SEMIGLOSS TOP COAT 4.02-16 0147 4-02-004 C
METAL FURNITURE 4.02-15 0148 B
PAPER PRODUCTS 4.02-14 0149 A
PLASTIC COATING 4.02-19 0150 \ G
PAINT
POLYMERIC, HOT AIR DRIED 4.02-5 0125 4-02-001 A
SOLVENT
ACETONE 4.02-6 0219 B
ETHYL ACETATE 4.02-7 0220 C
METHYL ETHYL KETONE 4.02-8 0221 Y D
PRIMER
AUTOMOTIVE, WATER BASED
SPRAY BOOTH 4.02-29 0280 4-02-006 E
GENERAL 4.02-25 0134 A
KOPPERS, A-1131-66, BLACK 4.02-32 . 0281 F
KOPPERS, P-470-A-66, RED OXIDE 4.02-30 0331 D
METAL FURNITURE 4.02-27 0136 c
PAPERBOARD PRODUCTS 4.02-26 0137 B
SHELL M-75 4.02-34 0284 K
SOLVENT
MINERAL, SPIRITS 4.02-32 0283 H
MINERAL SPIRITS, SPECIATION, 4.02-33 0225 J
NAPHTHA 4.02-3L 0282 G
Y
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PROFILE ALPHABETICAL INDEX (CONTINUED)

PROFILE TABLE
DESCRIPTION PAGE NO. KEY NO. NO.
SOLVENT
BUTYL ACETATE 4.02-57 0288 4-02-009 B
BUTYL ALCOHOL 4.02-58 0289 c
CELLOSOLVE 4.02-59 0290 D
DIMETHYL FORMAMIDE 4.02-60 0292 E
ETHYL ALCOHOL 4.02-61 0226 F
GENERAL 4.02-56 0096 A
ISOPROPYL ACETATE 4.02-63 0228 H
ISOPROPYL ALCOHOL 4.02-62 0227 G
LACTOL SPIRITS 4.02-64 0229 J
METHYL ALCOHOL 4.02-65 0291 Y K
VARNISH MANUFACTURE, BODYING OIL 3.01-15 0066 3-01-015
VARNISH/SHELLAC
AIR CONVERTING VARNISH, LXH-221 4.02-11 0278 4-02-003 C
BROLITE MIL-V-173B 4.02-12 0133 D
GENERAL 4.02-9 0127 A
RESIN, VARNISH 4.02-10 0132 B
SOLVENT
XYLENE 4.02-13 0223 | E
SYNTHETIC RUBBER
AUTO TIRE PRODUCTION 3.01-23 0274 3-01-026 C

VARNISH (see Surface Coating)
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1-01 EXTERNAL COMBUSTION BOILERS--RESIDUAL OIL
-=-DISTILLATE OIL
--NATURAL GAS
--REFINERY GAS
-~-COKE OVEN GAS

Process Description

External combustion sources include utility, industrial, commercial
and institutional boilers; commercial and domestic combustion units; process
heaters, furnaces, kilns, etc. Coal, oil and natural gas are the major

fossil fuels used by these sources.
Emissions2,3

As a rule, very small concentrations of hydrocarbons will be produced
during coal, oil and gas combustion. If a unit is operated improperly or not
maintained, as is the case with small, often unattended units, then the
resulting concentrations of these pollutants may increase by several orders

of magnitude.

Emission factors for various types of fossil fuels and boiler sizes

will be found in Sections 1.3, 1.4 and 1.5 of the EPA document AP-42 (Ref. 3).
Controls

The normal procedure followed in controlling unburned or partially
burned hydrocarbon pollutants is to increase the combustion efficiency of the
unit rather than treatment at the exhaust stack. Because of the low concen-
trations of VOC found in the exhaust gas of a properly tuned device control equip-

ment is generally not necessary or practical.

. 2
Profile Basis

Flue gas samples were taken from the exhaust stacks of external
combustion boilers burning different fossil fuels using the portable sampling
train and procedure described in Appendix 2. Most tests involved taking one
sample, however, on selected sources two independent trains were used to
provide duplicate field samples. All organic species contributing at least
1% of the total organic composition are identified in the external combustion

profiles.
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Data Qualification

Although only one test was performed for each of the fuels described
in the following profiles, the test locations were carefully selected on the
basis of the representative nature of their emissions to all other devices
of that particular type and fuel. BAs a result, these profiles should be
applicable to other non-tested sources as indicated by the applicable SCC

categories listed in the notes for each profile.
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DECEMBER 14,

1978 TABLE 1-01-004

EXTERNAL COMBUSTION BOILER
RESIDUAL OIL

DATA CONFIDENCE LEVEL: 1II
CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVP PROFILE KEY 0001
LINE SARGAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEICHT VOLUME CLASSIFICATION
1 43212 N-BUTANE 58. 12 14. 00 8. 41 1 PARAFF IN
2 43231 N-HEXANE 86. 17 3.00 2. 02 1 PARAFFIN
3 43302 FORMALDEHYDE 30.03 42. 00 48. 81 4 CARBONYL
4 43351 ACETONE 38. 08 28. 00 16. 82 4 CARBONYL
3 43201 METHANE 156. 04 11. 00 23. 94 [ METHANE
TOTAL 100. 00 100. 00
2 COMPOUNDS OF CLASSIFICATION 1 63. 33 19. 00 10. 43
O COMPOUNDS OF CLASSIFICATION 2 - 00 . Q0 .00
O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 .00
2 COMPOUNDS OF CLASSIFICATION 4 37.22 70. 00 &5. 63
O COMPOUNDS OF CLASSIFICATION 5 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION & 16. 04 11. 00 23. 94
O CONMPOUNDS OF CLASSIFICATION 7 .00 . 00 .00
S COMPOUND COMPOSITE 34. 90 100. 00 100. 00
NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA CC~MS ANALYSIS OF SAMPLING TRAIN CATCH
B. REFERENCES: KVB TEST DATA, AP-42 SECTION 1.3
C. APPLICABLE SCC CATEGORIES: 1-01-004-01.-02. -03 (REFER ALSO TO SUMMARY INDEX)
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DECEMBER 14, 1978 TABLE 1-01-005 EXTERNAL COMBUSTION BOILER
DISTILLATE OIL
DATA CONFIDENCE LEVEL: II

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0002

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43103 ISOMERS OF HEXANE 86. 17 3. 20 2. 98 1 PARAFFIN
2 43106 ISOMERS OF HEPTANE 100. 20 2. 60 1.12 1 PARAFFIN
3 43107 ISOMERS OF OCTANE 114 .23 4.70 1.76 1 PARAFFIN
4 43122 ISCMERS OF PENTANE 72. 15 9. 90 3. .27 1 PARAFFIN
9 43204 PROPANE 44. 09 1. 20 1.16 1 PARAFFIN
6 43212 N-BUTANE 98. 12 12. 20 9. 03 1 PARAFFIN
7 43214 ISOBUTANE 58. 12 4.10 3.09 1 PARAFF IN
8 43220 N-PENTANE 72.12 4.70 2.79 1 PARAFF IN
9 43231 N-—-HEXANE 86.17 10. 80 3. 37 1 PARAFF IN

10 43232 N—HEP TANE 100. 20 . 30 .13 1 PARAFFIN

11 43502 FORMALDEHYDE 30. 03 48. 70 69.73 4 CARBONYL

TOTAL 100. 00 99. 99
10 COMPOUNDS OF CLASSIFICATION 1 72.76 S51. 30 30. 26
O COMPOUNDS OF CLASSIFICATION 2 00 00 00
O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 4 30. 03 48. 70 69.73
O COMPOUNDS OF CLASSIFICATION S5 00 . 00 00
O COMPOUNDS OF CLASSIFICATION & 00 . 00 00
O COMPOUNDS OF CLASSIFICATION 7 00 00 00
11 COMPOUND COMPOSITE 42. 96 100. 00 99. 99

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA €C—-MS ANALYSIS OF SAMPLING TRAIN CATCH
B. REFERENCES: HKVB TEST DATA. AP-42 SECTION 1.3
C. APPLICABLE SCC CATEGORIES: 1-01-005-01, -02, —-03 (REFER ALSO TO SUMMARY INDEX)
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DECEMBER 14, 1978 TABLE 1-01-006 EXTERNAL COMBUSTION BOILER
NATURAL GAS
DATA CONFIDENCE LEVEL: II

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0003

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43105 ISOMERS OF HEXANE 86.17 1. 00 .28 1 PARAFFIN
2 43122 ISOMERS OF PENTANE 72.13 9. 00 2. 90 1 PARAFFIN
3 43204 PROPANE 44. 09 4. 00 2. 11 1 PARAFFIN
4 43212 N-BUTANE 98.12 9. 00 3. 60 1 PARAFFIN
3 43220 N-PENTANE 72.13 6. 00 1.93 1 PARAFFIN
) 43248 CYCLOHEXANE B84.16 1. 00 .28 1 PARAFFIN
7 43202 TOLUENE 92.13 2. 00 -N 3 AROMATIC
8 43302 FORMALDEHYDE 30. 03 8. 00 6.17 4 CARBONYL
? 43201 METHANE 16. 04 36. 00 81. 04 & METHANE
10 43201 BENZENE 78. 11 4. 00 1.18 7 NON-REACTIVE

TOTAL 100. 00 100. 00

& COMPOUNDS OF CLASSIFICATION 1 62. 92 30. 00 11. 10

O COMPOUNDS OF CLASSIFICATION 2 .00 . 00 . 00

1 COMPOUNDS OF CLASSIFICATION 3 92.13 2. 00 .91

1 COMPOUNDS OF CLASSIFICATION 4 30. 03 8. 00 6.17

O COMPOUNDS OF CLASSIFICATION 5 . 00 . 00 . 00

1 COMPOUNDS OF CLASSIFICATION 6 16. 04 56. 00 81. 04

1 COMPOUNDS OF CLASSIFICATION 7 78. 11 4. 00 1.18

10 COMPOUND COMPOSITE 23. 23 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC-MS ANALYSIS OF SAMPLING TRAIN CATCH
B. REFERENCES: WVB TEST DATA, AP-42 SECTION 1.4
C. APPLICABLE SCC CATEGORIES: 1-01-006-01, —-02, —03 (REFER ALSO TO SUMMARY INDEX)
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DECEMBER 14, 1978 TABLE 1-01-007 EXTERNAL COMBUSTION BOILER
REF INERY GAS
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: NONE
PROCESS MGDIFICATION: NONE
KVB PROFILE KEY 0004

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43204 PROPANE 44, 09 i8. 90 13. 63 1 PARAFFIN
2 43212 N-BUTANE 98. 12 23. 10 14. 52 1 PARAFFIN
3 43214 ISOBUTANE 58. 12 4. 40 2.77 1 PARAFF IN
4 43203 PROPYLENE 42. 08 17. 30 13. 18 2 OLEFIN
9 43502 FORMALDEHYDE 30. 03 7. 60 9.23 4 CARBONYL
&6 43201 METHANE 16. 04 7. 60 17.29 & METHANE
7 43202 ETHANE 30. 07 20. 90 29. 36 7 NON-REACTIVE

TOTAL 100. 00 100. 00
3 COMPOUNDS OF CLASSIFICATION 1 51. 45 46. 40 32. 94
1 COMPOUNDS OF CLASSIFICATION 2 42. 08 17. 50 15. 18
O COMPOUNDS OF CLASSIFICATION 3 .00 .00 . 00
1 COMPOUNDS OF CLASSIFICATION 4 30. 03 7. 60 9.23
O COMPOUNDS OF CLASSIFICATION 5 .00 . 00 .00
1 COMPOUNDS OF CLASSIFICATION 6 16. 04 7. 60 17. 29
1 COMPOUNDS OF CLASSIFICATION 7 30. 07 20. 90 25. 36
7 COMPOUND COMPCSITE 36. 51 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC~—-MS ANALYSIS OF SAMPLLING TRAIN CATCH
B. REFERENCES: KVB TEST DATA, AP-42 SECTION NONE
C. APPLICABLE SCC CATEGORIES: 1-01-007-01, -02, 1-02-007-01, -02,-03
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DECEMBER 14, 1978 TABLE 1-02-008 EXTERNAL COMBUSTION BOILER
COKE OVEN GAS
DATA CONFIDENCE LEVEL: 11
CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0005
LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43203 ETHYLENE 28. 03 11. 70 7.29 2 OLEFIN
2 43209 PROP YLENE 42.08 . 30 12 2 OLEFIN
3 43206 ACETYLENE 26. 04 . 80 . 94 3 MISCELLANEOUS
4q 43201 METHANE 16. 04 82. 8O 90. 18 ) METHANE
9 43202 ETHANE 30. 07 2. 30 1.495 7 NON-REACTIVE
[ 45201 BENZENE 78. 11 1. 90 .42 7 NON-REACTIVE
TOTAL 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 1 . 00 .00 . 00
2 COMPOUNDS OF CLASSIFICATION 2 28. 28 12. 00 7.41
O COMPOUNDS OF CLASSIFICATION 3 . 00 00 . 00
O COMPOUNDS OF CLASSIFICATION 4 .00 00 .00
1 COMPOUNDS OfF CLASSIFICATION 5 26. 04 . 80 . 54
1 COMPDUNDS OF CLASSIFICATION 6 16. 04 82. 80 90. 18
2 COMPOUNDS OF CLASSIFICATION 7 40. B6 4. 40 1. 87
6 COMPOUND COMPOSITE 17. 46 100. 00 100. 00

NOTES: A. HMETHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA 6C-
AP-42 SECTION NONE

B. REFERENCES: HKVB TEST DATA.
€. APPLICABLE SCC CATEGORIES:

1-02-008-02.

3-90-007-02,

MS ANALYGIS OF SAMPLING TRAIN CATCH

3-90-008-01, ~-99
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2-01 INTERNAL COMBUSTION ENGINES, STATIONARY SOURCES

Process Description

Engines included in this category are internal combustion (IC) engines
used in applications similar to those associated with external combustion
sources. The major engines in this category are gas turbines and large,
heavy duty, general utility reciprocating engines. Stationary internal com-
bustion engines find applications in electrical power generators, in gas pipe-
line pump and compressor drives and in various process industries. The maj-
ority of gas turbines are used in electrical generation for continuous, peaking
or stand-by power. The primary fuels used are natural gas and No. 2 (distil-

late) fuel oil, although residual o0il is used in a few applications.

Emissions™ '’

The organic emission factor data presented in Section 3.3, "Off-
Highway, Stationary Sources" in AP-42 (Ref. 1) are for very large stationary
engines in the 800 hp category which are much larger than those typically found
in the California South Coast Air Basin. The results of tests conducted by
KVB, Inc. on IC engines also resulted in large emission rates (Ref. 2), how-
ever, insufficient data were obtained to generalize an emission factor for
these engines. The AP-42 values appear reasonable, although it should be

recognized that emission rates for the smaller IC engines may be much greater.

Controls2

Although stationary IC engines are a significant source of organic
emissions, control equipment to reduce these emissions is not yet required.
Hydrocarbon emissions from IC engines can be reduced by: (a) improved operating
practice, (b) proper maintenance, (c) improved equipment design, (d4) fuel

substitution, and (e) add-on devices such as catalytic converters.
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Profile Basis

Field test samples of fuel combustion exhaust from IC engines burning
different fuels were taken using the portable sampling train and procedures
described in Appendix 2. Profile 2-02-002A was determined from one test on a
natural gas burning IC engine driving a compressor at a refinery. Flue gas
flow rate was 1679 SCFM and gas temperature was 660 °F. Profile 2-02-002B
is a composite of four tests on separate well pump engines at an oil field.
These were six cylinder, four cycle, 30 hp, Buda engines operating on natural

gas.

Engineering evaluation of literature data was used to develop profiles
2-01-003, diesel fuel turbine and 2-02-001, distillate oil reciprocating
engine (Ref. 3).

Data Qualification

The source tests and literature data used were carefully selected on
the basis of the representative nature of their emissions to other devices of
that particular type and fuel., Therefore, the following profiles for IC
engines may be correctly applied to other sources as evidenced by the appli-

cable SCC categories listed in the notes for each profile.
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DECEMBER 14, 1978 TABLE 2-01-002 INTERNAL COMBUSTINE ENGINE. ELECTRICAL CGENERATION
NATURAL GAS TURBINE
DATA CONFIDENCE LEVEL: 111

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0007

LINE SAROAD CHEMICAL MDLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43302 FORMAL DEHYDE 30. 03 30. 00 i8. 43 4 CARBONYL
2 #3201 METHANE 16.04 70. 00 81.37 & METHANE

TOTAL 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 1 .00 .00 .00
O COMPOUNDS OF CLASSIFICATIDN 2 .00 .00 . 00
O COMPOUNDS OF CLASSIFICATION 2 .00 . 00 .00
1 COMPOUNDS DOF CLASSIFICATION 4 30. 03 30. 00 18. 63
O COMPOUNDS OF CLASSIFICATION 5 .00 . DO .00
1 COMPOUNDS OF CLASSIFICATION & 16.04 70. 00 81.37
O COMPOUNDS OF CLASSIFICATION 7 - 00 .00 . 00
2 COMPOUND COMPODSITE 1865 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPDSITE SURVEY DATA 6C—MS ANALYSIS OF SAMPLING TRAIN CATCH
B. REFERENCES: KVB TEST DATA. AP—42 SECTION 3.3

C. APPLICABLE SCC CATEGORIES: 2-01-002-01,

2-02-002-01
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DECEMBER 14, 1978 TABLE 2-01-003 INTERNAL COMBUSTION ENGINE. ELECTRICAL GENERATION
DIESEL FUEL., RECIPROCATING
DATA CONFIDENCE LEVEL: 111

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0008

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43203 ETHYLENE 28. 039 28. 70 32. 43 2 OLEFIN
2 43209 PROP YLENE 42. 08 17. 30 13. 04 2 OLEFIN
3 43213 BUTENE 96. 10 13. 40 7.98 2 OLEFIN
4q 43218 1, 3-BUTADIENE 54. 09 7.00 4. 09 2 CLEFIN
3 43206 ACETYLENE 26. 04 11. 30 13. 76 3 MISCELLANEOUS
[ 43201 METHANE 16. 04 11. 60 22. 93 [ METHANE
7 43202 ETHANE 30. 07 2.80 2.9 7 NON-REACTIVE
e 45201 BENZENE 78. 11 7. 90 3. 20 7 NON—-REACTIVE
TOTAL 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 1 . 00 . 00 . 00
4 COMPOUNDS OF CLASSIFICATION 2 36. 83 &b, 40 57. 16
O COMPOUNDS OF CLASSIFICATION 3 . 00 00 00
O COMPOUNDS OF CLASSIFICATION 4 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 5 26. 04 11. 30 13. 76
1 COMPOUNDS OF CLASSIFICATION & 16. 04 11. &0 22. 93
2 COMPOUNDS OF CLASSIFICATION 7 99. 07 10. 70 6.15
8 COMPOUND COMPOSITE 31.70 100. 00 100. 00

NOTES: A, METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA LITERATURE DATA
B. REFERENCES: T.W.SONNICHSEN: KVB ENGINEER, AP-42 SECTION 3.3
C. APPLICABLE SCC CATEGORIES: 2-01-003-01, 2-02-004-01
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DECEMBER 14, 1978 TABLE 2-02-001 INTERNAL COMBUSTION ENGINE, INDUSTRIAL
DISTILLATE OIL., RECIPROCATING
DATA CONFIDENCE LEVEL: v

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0009

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43203 ETHYLENE 28. 03 28. 70 32. 45 2 OLEFIN
2 43205 PROPYLENE 42. 08 17. 30 13. 04 2 OLEFIN
3 43213 BUTENE 96. 10 13. 40 7.58 2 OLEFIN
4 43218 1, 3~BUTADIENE 54. 09 7. 00 4. 09 2 OLEF IN
3 43206 ACETYLENE 26. 04 11. 30 13. 76 ] MISCELLANEQOUS
) 43201 METHANE 16. 04 11. 60 22. 93 6 METHANE
7 43202 ETHANE 30. 07 2. 80 2. 93 7 NON-REACTIVE
8 45201 BENZENE 78. 11 7.90 3. 20 7 NON-REACTIVE
TOTAL 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 1 . 00 . 00 . 00
4 COMPOUNDS OF CLASSIFICATION 2 36. 83 66. 40 57. 16
O COMPOUNDS OF CLASSIFICATION 3 . 00 00 00
O COMPOUNDS OF CLASSIFICATION & . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 5 26. 04 11. 30 13. 76
1 COMPOUNDS OF CLASSIFICATION 6 16. 04 11. 60 22. 93
2 COMPOUNDS OF CLASSIFICATION 7 55. 07 10. 70 6.135
8 COMPOUND COMPOSITE 31.70 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA LITERATURE DATA .
B. REFERENCES: T.W. SONNICHSEN, KVB ENGINEER, AP-42 SECTION 3.3
C. APPLICABLE SCC CATEGORIES: 2-02-001-02
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DECEMBER 14, 1978 TABLE 2-02-002 A INTERNAL COMBUSTION ENGINE, INDUSTRIAL
NATURAL GAS, RECIPROCATING
DATA CONFIDENCE LEVEL: II1I

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0010

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VL UME CLASSIFICATION
1 43204 PROPANE 44. 09 10. 00 4. 20 1 PARAFFIN
2 43212 N-BUTANE 38. 12 1. 00 . 1 PARAFFIN
3 43214 ISOBUTANE 98. 12 1. 00 <) | 1 PARAFFIN
4q 43203 ETHYLENE 28. 03 1. 00 .67 2 OLEFIN
3 43502 FORMALDEHYDE 30. 03 1. 00 .61 q CARBONYL
6 43201 METHANE 16. 04 76. 00 87.72 6 METHANE
7 43202 ETHANE 30. 07 10. 0O 6,17 7 NON-REACTIVE

TOTAL 100. 00 99.99
3 COMPOUNDS OF CLASSIFICATION 1 45. 89 12. 00 482
1 COMPOUNDS OF CLASSIFICATION 2 28. 05 1. 00 .67
0 COMPOUNDS OF CLASSIFICATION 3 .00 . 00 .00
1 COMPOUNDS OF CLASSIFICATION 4 30.03 1. 00 . 61
O COMPOUNDS OF CLASSIFICATION S5 .00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION & 16. 04 76. 00 87.72
1 COMPOUNDS OF CLASSIFICATION 7 30. 07 10. 00 617
7 COMPOUND COMPOSITE 18. 51 100. 00 99.99

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC—M5 ANALYSIS OF SAMPLING TRAIN CATCH
B. REFERENCES: HKVB TEST DATA, AP-42 SECTION 3.3
C. APPLICABLE SCC CATEGORIES: 2-02-002-02
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DECEMBER 14,

1978 TABLE 2-02-0028

CONTROL DEVICE: NDNE
PROCESS MODIFICATION: NONE

INTERNAL COMBUSTION ENGINE. INDUSTRIAL, COMPOSITE

NATURAL €AS.

RECIPROCATING, 30 HP.4 CYCLE, &6 CYL., BUDA

DATA CONFIDENCE LEVEL: II

KVB PROFILE WKEY 0308
LINE SAROAD CHEMICAL MDLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT HEIGHT VOLUME CLASSIFICATION
1 43204 PROPANE 44 09 . 40 .13 1 PARAFFIN
2 43203 ETHYLENE 28. 05 2. 30 1.47 2 OLEFIN
3 43209 PROPYLENE 42 0B .10 .03 2 OLEFIN
4 43206 ACETYLENE 26.04 . 920 .98 5 MISCELLANEOUS
5 43201 METHANE 16. 04 F3. 50 96. 33 & METHANE
& 43202 ETHANE 30. 07 2. 60 1.44 7 NON-REACTIVE
TOTAL 100. 00 100. 00
1 COMPOUNDS OF CLASSIFICATICON 1 44 09 .40 .15
2 COMPOUNDS OF CLASSIFICATION 2 28. 33 2. 60 1. 50
O COMPOUNDS OF CLASSIFICATION 3 .00 .00 .00
O COMPOUNDS OF CLASSIFICATION 4 .00 .00 .00
1 COMPOUNDS OF CLASSIFICATION S 2504 .90 .58
1 COMPOUNDS OF CLASSIFICATIDN & 15604 93. 50 6. 33
1 COMPOUNDS OF CLASSIFICATION 7 30. 07 2. 60 1. 44
& COMPOUND COMPOSITE i6. 53 100. 00 100. 00
NDTES: A. METHOD: CALCULATIONS FROM COMPDSITE SURVEY DATA 6C-MS ANALYSIS OF MULTIPLE SAMPLING TRAINS WITH STACK EXTENSION

B.
C.

REFERENCES: HKVB TEST DATA (REF. 2)

APPLICABLE SCC CATEGORIES: 2-02-002-02
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3-01 INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING

3-01-015 VARNISH--BODYING OIL, GENERAL

Process Description™’

Varnish is a clear coating produced by chemical reactions at elevated
temperatures. Varnish is generally defined as an unpigmented coating consist-
ing of resins, oils, thinners, and dryers which forms a film by evaporation
of the solvents and by oxidation and polymerization of the remaining con-
stituents. The two basic types of varnish are spirit varnishes and oleo-

resinous varnishes.

The cooking process is the most important step in any varnish-making
operation. Varnish is cooked in open or enclosed gas-fired kettles for periods
of 4 to 16 hours at temperatures of 200 to 650 °F (93 to 340 °C) depending
upon the particular batch being processed. The average plant produces 280
tons of varnish per year. For further process details, consult AP-40 (Ref. 2).

Emissionsl’2

The cooking and thinning operations are the major sources of hydrocarbon
emissions in the varnish manufacturing process. The average batch starts to
release vapors at about 350 °F (177 °C) and reaches its maximum rate of
release at approximately the same time the maximum cooking temperature is
reached. Obviously, the open kettle allows the vaporized material to be
emitted to the atmosphere more than the closed kettle operation. The ad-
dition of solvents and thinners during the cooking process also results in the
emissions of hydrocarbons to the atmosphere, especially if the thinning process

is carried out in open tanks.
The quantity, composition and rate of emissions depend upon:

. ingredients in the cooker

. maximum kettle temperature level
method of blending in additives
degree of stirring
cooking time, and

. extent of air or inert gas hlowing

3.01-1 26200-795



The average uncontrolled and controlled hydrocarbon emissions for

varnish manufacturing are shown below.

TABLE OF HYDROCARBON EMISSIONS FROM VARNISH MANUFACTURING

Hydrocarbon Emissions

% (Based on 280 Tons/Yr)
Type of Operation and Control Control 1b/ton kg/mt 1b/hr kg/hr
Mixing and cooking, uncontrolled ] 370 185 11.8 5.35
Mixing and cooking, with incinerator 99 3.7 1.85 .12 0.05

Ref. 1

Profile 3-01-015 presents an estimation of the volatile organic

species emitted from a varnish manufacturing process.

1
Controls

The varnish industry controls emissions mainly for economic reasons.
Equipment used by the industry to reduce process emissions include scrubbers,
absorbers, adsorbers, and afterburners. Sublimation and solvent reformulation
are also practiced. Incineration of organic gases is one certain method for
elimination of organic compounds and their associated odors. Catalytic oxi-
dation has also been used with some success in controlling hydrocarbon emissions
from varnish-making operations. Consult AP-40 for specific information on
control equipment and procedures (Ref. 2).

Profile Basis™’

Data contained within Profile 3-01-015 were developed from engineering

evaluation of survey data provided in Reference 3.

Data Qualification

The previously mentioned emission factors may be used to estimate the
volatile organic emissions from a varnish-manufacturing operation. Emission
factor application and limitation information is discussed in Reference 1.
Profile 3-01-015 may be used to characterize the volatile organic emissions

from a bodying oil type mixing and cooking operation.

3.01-2 26200-795
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DECEMBER 14, 1978 TABLE 3-01-015 POINT SOURCE EVAPORATION. CHEMICAL MANUFACTURING
VARNISH MANUFACTURER, BODYING OIL, GENERAL
DATA CONFIDENCE LEVEL: 1V

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
MVB PROFILE MEY 0066

LINE SARQAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CoDE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43331 ACETONE 56. 08 38. 70 49. &8 4 CARBONYL
2 43952 METHYL ETHYL KETONE 72. 10 41. &0 3%9. 97 4 CARBONYL
3 43560 METHYL ISOBUTYL KETONE 100. 16 14. 70 11. 49 4 CARBONYL
4 43367 GLYCOL ETHER 62. 07 3. 00 3. 29 9 MISCELLANEOUS

TOTAL 100. 00 99. 99
0 COMPOUNDS OF CLASSIFICATION 1 00 . 00 . 00
0 COMPOUNDS OF CLASSIFICATION 2 00 00 . 00
O COMPOUNDS DOF CLASSIFICATION 3 . 00 . 00 .00
3 COMPOUNDS OF CLASSIFICATION 4 68. 80 §7.00 ?6. 70
1 COMPOUNDS OF CLASSIFICATION S 62. 07 3. 00 3. 29
0 COMPOUNDS OF CLASSIFICATION & 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 7 . 00 . 00 . 00
4 COMPOUND COMPOSITE 48. 58 100. 00 99. 99

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA ENGINEERING EVALUATION OF LITERATURE DATA
B. REFERENCES: LITERATURE TEST DATA (REF. 3)
C. APPLICABLE SCC CATEGORIES: 3-01-015-01
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3-01 INDUSTRIAL PROCESS—--CHEMICAL MANUFACTURING

3-01-018 PLASTICS--PVC, GENERAL
--POLYPROPYLENE, GENERAL

, 1
Process Description

The manufacture of most resins or plastics begins with the poly-
merization or linking of the basic compound (monomer), usually a gas or
liquid, into high molecular weight noncrystalline solids. The manufacture
of the basic monomer is not considered part of the plastics industry and is

usually accomplished at a chemical or petroleum plant.

The manufacture of most plastics involves an enclosed reaction or
polymerization step, a drying step, and a final treating and forming step.
These plastics are polymerized or otherwise combined in completely enclosed
stainless steel or glass-lined vessels. Treatment of the resin after poly-
merization varies with the proposed use. Resins for moldings are dried and
crushed or ground into molding powder. Resins such as the alkyl resins that
are to be used for protective coatings are normally transferred to an agitated
thinning tank, where they are thinned with solvent and then
stored in large steel tanks equipped with water-cooled condensers to prevent
loss of solvent to the atmosphere. Still other resins are stored in latex form

as they come from the reaction kettle.
C 1
Emissions

The major sources of air contamination in plastics manufacturing are
the emissions of raw materials or monomers, emissions of solvents or other
volatile liquids during the reaction, emissions of sublimed solids such as
phthalic anhydride in alkyd production, and emissions of solvents during
storage and handling of thinned resins. Emission factors for the manufacture
of plastics as reported in AP-42 (Ref. 1) are shown below.

EMISSION FACTORS FOR PLASTICS
MANUFACTURING WITHOUT CONTROLS
EMISSION FACTOR RATING: E

Particulate Gases
Type of plastic lb/ton kg/MT lb/ton kg/MT
Polyvinyl chloride 352 | 17.5° 17° 8,50
Polypropylene 3 1.5 0.7° 0.35%
General 5 10 | 2.5 5 |

a Usually controlled with a fabric filter efficiency of
98 to 99 percent.

b As vinyl chloride.
c
As propylene.
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The VOC's emitted during the storage of solvents and thinned resins can
be calculated based on the information contained within API Bulletins 2517
and 2523 (Refs 2 & 3). Profiles 3-01-018 A and B characterize the VOC
emissions from polyvinyl chloride and polypropylene plastic manufacturing,

respectively (Refs. 4 & 5).
Controlsl

The control equipment used in the plastics industry is usually a
basic part of the system and serves to recover a reactant or product. These

controls generally include:

floating roof tanks for solvent and thinned resin storage
. vapor recovery systems on volatile material

- adsorption
- condensers

storage units
purge lines that vent to a flare system, and

vapor recovery systems on vacuum exhaust lines

r

Profile Basis

Profiles 3-01-018 A and B are based on an engineering evaluation of

the process material handled for polyvinyl chloride and polypropylene pro-

duction.

Data Qualification

AP-42 should be consulted for further information on the development
of the presented emission factors. Profiles 3-01-018 A and B may be used

to characterize the VOC emissions from a polyvinyl chloride or polypropylene

plastics manufacturing facility.
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DECEMBER 14, 1978

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0067

TABLE 3-01-018A

INDUSTRIAL PROCESS.
GENERAL

PLASTICS,

PVC,

CHEMICAL MANUFACTURING

DATA CONFIDENCE LEVEL: I11

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43840 VINYL CHLORIDE 62. 30 100. 00 100. 00 S MISCELLANEOUS

TOTAL 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 1 . 00 . 00 .00
O COMPOUNDS OF CLASSIFICATION 2 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 3 .00 .00 .00
O COMPOUNDS OF CLASSIFICATION 4 . 00 . 00 .00
1 COMPOUNDS OF CLASSIFICATION. S 62. 50 100. 060 100. 00
O COMPOUNDS OF CLASSIFICATION &6 . 00 . 00 .00
O COMPOUNDS OF CLASSIFICATION 7 . 00 . 00 . 00
1 COMPOUND COMPOSITE 62. 50 160. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA

B. REFERENCES:

PVC RESIN MANUFACTURERS

C. APPLICABLE SCC CATEGORIES: 3-01-018-01

ENGINEERING EVALUATION OF LITERATURE DATA
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DECEMBER 14, 1978

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0048

TABLE 3-01-018B

INDUSTRIAL PROCESS,

CHEMICAL MANUFACTURING

PLASTICS, POLYPROPYLENE, GENERAL
DATA CONFIDENCE LEVEL: III

LINE SaAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 432095 PROPYLENE 42. 08 100. 00 100. 00 2 OLEFIN

TOTAL 100. 00 100. 00
0 COMPOUNDS OF CLASSIFICATION 1 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 2 42. 08 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 3 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 4 00 .00 .00
O COMPOUNDS OF CLASSIFICATION S 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 6 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 7 00 00 .00
1 COMPOUND COMPOSITE 42. 08 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA

B. REFERENCES:

POLYPROPYLENE MANUFACTURER

C. APPLICABLE SCC CATEGORIES: 3-01-018-02

ENGINEERING EVALUATION OF LITERATURE DATA
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3-01 INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING

3-01-019 PHTHALIC ANHYDRIDE

Process Description

Phthalic anhydride (PAN) is produced by the vapor phase oxidation of
naphthalene or o-xylene with excess air in fixed or fluid bed catalytic con-
verters using some form of vanadium pentoxide as a catalyst. Regardless of
which chemical is used as feedstock, the processes are similar. Air and a
raw material, either o-xylene or naphthalene, are fed to the reactor as a
heated vaporized mixture. After the oxidation process takes place, the
process vapors pass through gas coolers and condensers where the anhydride
is separated from the process air stream. The condensed phthalic anhydride
is melted and purified by fractionation and then stored. The process air
stream is generally passed through a wet scrubber or thermal incinerator
before venting to the atmosphere. The average phthalic anhydride plant pro-
duces approximately 20,700 tons of finished product yearly.

. . ! ,4
Emissions '2

The greatest contributor of VOC emissions is the reactor and condenser
effluent which is vented from the condenser unit. Particulates, sulfur oxides
(from o-xylene-based production), and carbon monoxide constitute the major
pollutants found in the process gas stream. In addition to this source, there
are four minor sources of organic emissions which include:

Feed and product storage tanks.
Process refining vents.

Flaking and bagging operation.
. Loss of heat transfer medium (Dowtherm A).

B w NP

The uncontrolled and controlled hydrocarbon emissions from phthalic anhydride

manufacturing as reported in Reference 'l are shown below;

HYDROCAREON EMISSIONS FROM PHTHALIC ANHYDRIDE MANUFACTURING

Type of % Hydrocarbons (Based on 2.4 tons/hr)
Operation and Control Control | lbs/ton |kg/MT [lbs/hr | kg/hr
Reactor & condenser effluent, uncontrolled 0 130 65 312 142
Reactor & condenser effluent, incinerator 99 1.3 0.65 3.1 1.9
Reactor & condenser effluent, scrubber 95 6 3 14.4 6.5
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Prafile 3-01-019~B presents the VOC emissions measured downstream of a
thermal incinerator treating the PAN reactor and condenser effluent for
o-xylene feedstock based PAN Process (Ref. 4). Effluent flow rate was
measured at 28,000 SCFM. PAN production was reported to be 2.1 tons/hr.
Profile 3-01-019-A presents the VOC emissions from a PAN liquid waste sump

vent. A flow rate of 63 SCFM was measured using an anemcmeter (Ref. 4).
1
Controls

Controls designed to reduce or eliminate VOC pollutants contained in

the main process stream (reactor and condenser effluent) consist basically of:

Wet scrubbers

Incineration--direct-flame
--catalytic

Combination of above

Further information on control eqgiupment and its limitations can be found in

AP-40 (Ref. 5).

. 4
Profile Basis

Profile 3-01-019~-A is based on a grab sample of the gas coming off of

a PAN liquid waste sump. Flow rate was determined using an anemometer.

Profile 3-01-019-B is based on a sampling train catch of a controlled
(thermal incinerator), o-xylene feedstock based PAN process stream. Samples
were collected by means of glass gas-collecting bottles plus NIOSH type
charcoal tubes downstream of a thermal incinerator. Stack gas flow rate was

determined through the use of an "S" type pitot tube and thermometer.

Data Qualification

The above mentioned emission factors may be used to estimate the
total VOC emissions from either of the two basic PAN processes. Profile
3-01-019-B may be used to characterize the controlled (thermal incineration)
process stream VOC emissions from a PAN process using o-xylene feedstock.

Profile 3-01~019A may be used to characterize the VOC emissions from a
PAN liquid waste sump.
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DECEMBER 14, 1978 TABLE 3-01-019A INDUSTRIAL PROCESS., CHEMICAL MANUFACTURING
PHTHALIC ANHYDRIDE, PROCESS WASTE SumMP
DATA CONFIDENCE LEVEL: II1I

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0071

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEHMICAL
NO. CODE NAME WEIOHT WEIGHT VOLUME CLASSIFICATION
1 43122 ISOMERS OF PENTANE 72.13 22. 60 20. 39 1 PARAFFIN
2 43204 PROPANE 44. 09 10. 80 16. 09 1 PARAFFIN
3 43212 N-BUTANE 98. 12 33. 90 38. 28 1 PARAFF IN
4 43231 N-HEXANE 86.17 21. 40 16. 28 1 PARAFF IN
3 43248 CYCLOHE XANE 84. 16 11. 30 8. 80 1 PARAFFIN

TOTAL 100. 00 100. 00
S COMPOUNDS OF CLASSIFICATION 1 65. 60 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 2 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 .00
O COMPOUNDS OF CLASSIFICATION 4 .00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 5 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION & . 00 00 .00
O COMPOUNDS OF CLASSIFICATION 7 . 00 . 00 . 00
5 COMPOUND COMPOSITE 65. 60 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC—-MS ANALYSIS OF GRAB SAMPLE
B. REFERENCES: KVB TEST DATA (REF. 4)
C. APPLICABLE SCC CATEGORIES: 3-01-019-03
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DECEMBER 14,

19789 TABLE 3-01-019B

CONTROL DEVICE: INCINERATOR
PROCESS MODIFICATION: NONE

INDUSTRIAL PROCESS., CHEMICAL MANUFACTURING
PHTHALIC ANHYDRIDE. PROCESS INCINERATOR
DATA CONFIDENCE LEVEL: III

KVB PROFILE KEY 0276
LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43204 PROPANE 44. 09 .90 37 1 PARAFF IN
2 43212 N-BUTANE 58. 12 2. 20 70 1 PARAFFIN
3 43214 ISOBUTANE 98. 12 . 40 .13 1 PARAFFIN
4 43203 PROPYLENE 42. 08 3. 10 1. 36 2 OLEFIN
3 43331 ACETONE 98. 08 8. 60 2.71 4 CARBONYL
& 43206 ACETYLENE 26. 04 4. 40 3. 10 3 MISCELL ANEDUS
7 43201 METHANE 16. 04 80. 00 91. 41 6 METHANE
8 43202 ETHANE 30. 07 . 40 . 24 7 NON-REACTIVE
TOTAL 100. 00 100. 02
3 COMPOUNDS OF CLASSIFICATION 1 53. 79 3.30 1. 20
1 COMPOUNDS OF CLASSIFICATION 2 42. 08 3.10 1. 36
0 COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 .00
1 COMPOUNDS OF CLASSIFICATION 4 98. 08 8. 60 2.71
1 COMPOUNDS OF CLASSIFICATION S 26. 04 4. 40 3. 10
1 COMPOUNDS OF CLASSIFICATION & 16. 04 80. 00 91. 41
1 COMPOUNDS OF CLASSIFICATION 7 30. 07 . 40 .24
8 COMPOUND COMPOSITE 18. 33 100. 00 100. 02
NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC-MS ANALYSIS OF SAMPLING TRAIN CATCH AT INCINERATOR OUTLET

B.
C.

REFERENCES: KVB TEST DATA (REF. 4)
APPLICABLE SCC CATEGORIES: 3-01-019-03
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3-01 INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING

3-01-020 PRINTING INKS--COOKING, GENERAL

s 1-=3
Process Description

Printing inks consist of a fine dispersion of pigments or dyes in a
vehicle which may be a drying oil with or without natural or synthetic resins

and .added driers or thinners.
The major classes of printing ink are:

letterpress
lithographic
flexographic

rotogravure
The major steps involved in the manufacturing of printing inks are:

cooking the vehicle and adding the dyes
grinding the pigment into the vehicle using a roller mill
replacing water in the wet pigment pulp by an ink vehicle
{(commonly known as the flushing process)

. , 1l
Emlssions

Vehicle preparation by heating is the largest source of hydrocarbon
emissions from ink manufacturing. At 350°F (175°C) the resins, drying oils,
petroleum oils and solvents decompose, and the decomposition products are
emitted from the cooking vessel. The emissions continue throughout the
cooking process, reaching a maximum just after the maximum temperature has

been reached.

The guantity, composition, and rate of VOC emissions from ink

manufacturing depend upon the following process variables:

cooking time and temperature
ingredients

method of introducing additives
degree of stirring, and

extent of air and gas blowing
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The estimated organic emissions from a typical ink manufacturing

process are listed below.

HYDROCARBON EMISSIONS FROM PRINTING INK MANUFACTURE

Hydrocarbon Emissions
N (based on 924 .tons/yr)

Type of Operation and Control control | 1b/ton kg/MT 1b/hr kg/hr
General Vehicle Cooking, uncentrolled 0 120 60 12.0 5.4
General Vehicle Cooking with Scrubber

& Afterburner 90 12 5.4 1.2 0.54
0il Vehicle Cooking, uncontrolled 0 40 20 4.0 1.8
0il Vehicle Cooking with Scrubber

& Afterburner 20 4 1.8 0.4 0.18
Oleoresinous Vehicle Cooking, uncontrolled 0 150 75 15.0 i 6.8
Oleoresinous Vehicle Cooking with Scrubber

& Afterburner 20 15 6.8 1.5 ; 0.68
Cooking of Alkyds, uncontrolled 0 160 80 l6e.0 7.3
Cooking of Alkyds with Scrubber [

& Afterburner 90 16 7.3 1.6 0.73

Source: Ref. 1

Profile 3-01-020 presents the estimated VOC emissions applicable to
a typical printing ink manufacturer (Ref. 3).

1,4

Control™'

Volatile hydrocarbon emissions from vehicle cooking can generally be
reduced by 90% through the use of scrubbers or condensers followed by an
afterburner. AP-40 offers a thorough explanation of the advantages and limita-
tions of each type of control .device (Ref. 4).

Profile Basiss'6

Profile 3-01-020 is based on an engineering evaluation of an

organic emissions control strategy report by Trijonas (Ref. 6).

Data Qualification

Reference 1 should be consulted for further information on the

development and limitations of the presented hydrocarbon emission factors.

Profile 3-01-020 may be used to characterize the VOC emissions from

a typical ink manufacturing process.
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DECEMBER 14, 1978 TABLE 3-01-020 INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING
PRINTING INK COOKING. GENERAL
DATA CONFIDENCE LEVEL: IV
CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
UKVB PROFILE KEY 0072
LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43118 MINERAL SPIRITS 114. 00 23. 30 15. 80 1 PARAFF IN
2 43248 CYCLOHEXANE 84. 16 3. 00 4. 16 1 PARAFF IN
3 435106 ISOMERS OF DIETHYLBENZENE 13421 3. 30 1. 83 3 AROMATIC
4 45203 ETHYLBENZENE 106. 16 3. 00 1. 97 3 AROMATIC
S 43551 ACETONE 58. 08 5. 50 &6.70 4 CARBONYL
-3 43552 METHYL ETHYL KETONE 72.10 3. 00 4. 87 4 CARBONYL
7 43301 METHYL ALCOHOL 32. 04 3. 00 11. 00 S MISCELLANEOUS
8 43302 ETHYL ALCOHOL a46. 07 2. 50 3.81 b MISCELLANEQUS
k4 43304 ISOPROPYL ALCOHOL 60. 09 38. 00 44. 37 3 MISCELILANEOUS
10 43303 N—BUTYL ALCOHOL 74. 12 3. 00 2. 89 3 MISCELL ANEOUS
11 434395 N—-BUTYL ACETATE 116. 16 4. 00 2. 40 3 MISCELL ANEOUS
TOTAL 100. 00 100. 00
2 COMPOUNDS OF CLASSIFICATION 1 107.78 30. 30 19. 96
O COMPOUNDS OF CLASSIFICATION 2 .00 . 00 .00
2 COMPOUNDS OF CLASSIFICATION 3 119. 67 6. 90 3.80
2 COMPOUNDS OF CLASSIFICATION 4 63. 98 10. 50 11. 57
S COMPOUNDS OF CLASSIFICATION S5 97. 20 S52. 30 64. 67
O COMPOUNDS OF CLASSIFICATION 6 .00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 7 . 00 . 00 . 00
11 COMPOUND COMPOSITE 70. 45 100. 00 100. 00

NOTES: A
B.
C.

REFERENCES:

METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA
PRINTING INK MANUFACTURER
APPLICABLE SCC CATEGORIES: 3-01-020-01, -99

ENCINEERING EVALUATION OF LITERATURE DATA
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3-01 INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING

3-01-026 SYNTHETIC RUBBER--AUTO TIRE PRODUCTION, GENERAL

Process Descriptionl

The automobile tire is initially built up as a cylinder on a collap-
sible, round rotating drum. Layers of cords embedded in a proper compound
are applied, one layer tying the beads together in one direction and another
layer in another direction. The beads--wire cables embedded in a tough, hard
rubber-are "stitched" to the tire by folding the end of the cord fabric over.
Last, the tread formed by extrusion is laid on, and the ends lapped together.
The tire-building drum is collapsed, and the cylindrical tire removed and
placed on a press. Here an inflatable rubber bag, usually made from butyl
rubber and on a movable stem, is blown up inside the tire; the press mold is
simultaneocusly closed, giving the tire a doughnut shape. Heat is applied
through the mold and by steam inside the bag. Excess rubber escapes through
weep holes and, after a timed cure at preselected temperature, the tire is
formed. Present-day tires may be tubeless;, with the air-retentive layer
built in, or an inner tube extruded from butyl rubber may be used. Butyl
rubber, although a very "dead" rubber, has outstanding resistance to passage

of air.

Radial tires require a slightly different method of assembly from the
traditional bias cord tires. Belts of rayon, polyester, fiberglass and

steel are all being used.

)
Emissions

Emissions of VOC's to the atmosphere can occur during the manu-
facturing of automotive tires where the evaporation of a solvent, curing
of an adhesive, tire painting, tire molding, or the thermal breakdown of

rubber occurs.

Quantitative and qualitative tests (Ref. 2) were performed at a
typical automotive tire manufacturing plant. The tire processing devices
and their associated emission rates are presented below. Cag samples were
collected from the exhaust vents of specified processing equipment

downstream of any control device.
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Hydrocarbon

Device Control Profile Reported Solvent Emissions
Description Device No. and/or Adhesive 1b/hr g/scf Other
Tuber Cement None A std 200 Thinner + 51.6 4.59 0:10 1b/
Unit Shell Sol M-48 tire (a)
White Sidewall None B n-hexane 62.2 7.72 (b)
Tuber Unit

Bead Dip Tank None C Std 200 Thinner + 49.3 5.98 {c)

Shell Sol M=-48

(a)Average size tire

(b)Adhesive is applied to a variety of tire components in ribbon form;

therefore emission rates cannot be related to the quantity of tires

processed.

(C)Hydrocarbons continuously evaporating from tank; not valid to relate

to tires or beads processed.

Controls2

Control of gaseous hydrocarbons resulting from the manufacture of
automoblle tires generally take the form of charcoal adsorbers, direct-flame
and catalytic incineration, chemical absorbers, vapor condensation, process
and material changes, and improved maintenance. For a thorough discussion

of the above-mentioned control devices, refer to References 2 and 3.

Profile Ba5152

Gaseous hydrocarbon samples were taken in the exhaust ducts down-
stream of any control equipment. Vapor samples were collected using a gas
collecting bottle followed by two NIOSH type charcoal tubes. Identification
and quantification of the organic compound species was made using a gas chroma-
tograph (Poropak column). The results are presented in profiles 3-01-026-A,

B and C. Exhaust mass flow rate determinations were made using an "“s"

type pitot tube; temperature measurements were by thermometer.

Data Qualification

The following profiles only apply to the specified tire manufactur-
ing equipment employing the specified solvents and/or adhesive. Any alter-
ation as to process rate, emissions control, and process material such as
adhesive composition, would invalidate the presented emission factors and

profiles.
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CONTROL DEVICE: NONE

TABLE 3-01-026A

INDUSTRIAL PROCESS.,

AUTOMOTIVE TIRES,

DATA CONFIDENCE LEVEL:

TUBER ADHESIVE
III

CHEMICAL MANUFACTURING,

SYNTHETIC RUBBER

PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0272
LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43106 ISOMERS OF HEPTANE 100. 20 4.70 4. 34 1 PARAFFIN
2 43107 ISOMERS OF OCTANE 114 23 80 . 62 1 PARAFFIN
3 43113 C—7 CYCLOPARAFFINS ?8. 19 43. 20 40. 67 1 PARAFFIN
4 43116 C—8 CYCLOPARAFFINS 112. 23 6. 00 4. 99 1 PARAFFIN
2 43231 N—-HEXANE 86. 17 3. 80 6.19 1 PARAFFIN
6 43232 N-HEPTANE 100. 20 1.90 1.76 1 PARAFF IN
7 43233 N—-OCTANE 114. 23 . 40 .37 1 PARAFF IN
8 43248 CYCLOHEXANE B84. 16 16. 30 17. 93 1 PARAFFIN
9 43262 METHYLCYCLOPENTANE 84. 16 17.70 19. 41 1 PARAFFIN
10 43202 TOLVUENE 92.13 . 40 .37 3 AROMATIC
11 45201 BENZENE 78. 11 2. 80 3. 33 7 NON-REACTIVE
TOTAL 100. 00 100. 01
9 COMPOUNDS OF CLASSIFICATION 1 93. 00 96. 80 96. 31
O COMPOUNDS OF CLASSIFICATION 2 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 3 92. 13 . 40 .37
O COMPOUNDS OF CLASSIFICATION 4 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION S .00 00 . 00
O COMPOUNDS OF CLASSIFICATION 6 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 7 78. 11 2. 80 3.33
11 COMPOUND COMPOSITE 92. 50 100. 00 100. 01
NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC~—MS ANALYSIS OF GRAB SAMPLE

B. REFERENCES:

KVB TEST DATA (REF. 2)

C. APPLICABLE SCC CATEGORIES: 3-01-026~-20
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DECEMBER 14, 1978 TABLE 3-01-026B INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING, SYNTHETIC RUBBER
AUTOMOBILE TIRES. TUBER ADHESIVE, WHITE SIDEWALL
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0273

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43109 ISOMERS OGF HEXANE a86.17 24. 20 23. 81 1 PARAFFIN
2 43106 ISOMERS OF HEPTANE 100. 20 . 20 .17 1 PARAFFIN
3 43231 N-HEXANE a6.17 33. 60 33. 09 1 PARAFFIN
4 43242 CYCLOPENTANE 70.14 . 20 .29 1 PARAFFIN
3 43248 CYCLOHEXANE Ba. 16 . 40 .42 1 PARAFFIN
- 432462 METHYLCYCLOPENTANE 84. 16 33.70 33. 90 1 PARAFFIN
7 43201 BENZENE 78. 11 7.70 8. 39 7 NON-REACTIVE

TOTAL 100. 00 99. 99
6 COMPOUNDS OF CLASSIFICATION 1 85. 40 92. 30 91. 60
O COMPOUNDS OF CLASSIFICATION 2 . 00 . 00 .00
0 COMPOUNDS OF CLASSIFICATION 3 . Q0 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 4 .00 . 00 .00
0 COMPOUNDS OF CLASSIFICATION 5 .00 . Q0 .00
0 COMPOUNDS OF CLASSIFICATION & .00 . 00 .00
1 COMPOUNDS OF CLASSIFICATION 7 78.11 7.70 8. 39
7 COMPOUND COMPOSITE 84. 79 100. 00 99. 99

NOTES: A. METHOD: CAL&ULATIONS FROM COMPOSITE SURVEY DATA 6C—-MS ANALYSIS OF GRAB SAMPLE
B. REFERENCES: KVB TEST DATA (REF. 2)
C. APPLICABLE SCC CATEGORIES: 3-01-026-20
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DECEMBER 14, 1978 TABLE 3-01-026C INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING, SYNTHETIC RUBBER
AUTOMDBILE TIRE PRODUCTION
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0274

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43110 C~7 CYCLOPARAFFINS 98. 19 99. 84 99. 71 1 PARAFF IN
2 43116 C—8 CYCLOPARAFFINS 112. 23 . o8 .10 1 PARAFFIN
3 43248 CYCLOHEXANE 84. 16 .04 .10 1 PARAFFIN
4 43262 METHYLCYCLOPENTANE 8416 .04 . 10 1 PARAFFIN

TOTAL 100. 00 100. 0t
4 COMPOUNDS OF CLASSIFICATION 1 98. 18 100. 00 100. 01
O COMPOUNDS OF CLASSIFICATION 2 .00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 4 .00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 5 .00 . 00 .00
O COMPDUNDS OF CLASSIFICATION & . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 7 . 00 . 00 .00
4 COMPOUND COMPOSITE 98. 18 100. 00 100. 01

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA €C—MS ANALYSIS OF GRAB SAMPLE
B. REFERENCES: WKVB TEST DATA (REF. 2)
C. APPLICABLE SCC CATEGORIES: 3-01-026-20
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3-01 INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING

3-01-125 ETHYLENE DICHLORIDE

T
Process Description '

The preparation of ethylene dichloride almost always centers around
large plants using a balanced combination of two processes: direct chlorination
of ethylene with chlorine; oxychlorination in which ethylene, hydrogen
chloride, and oxygen react to form the same product. The annual production of

a typical plant is 208,000 tons per year.

In the direct chlorination process, chlorine and ethyelene are fed into
a reactor where the reaction takes place under 100-~120°F (38~49°C) and 10-20
PSIG. Crude ethylene dichloride emerges from the reactor in liguid form and
is purified by passage through a series of condensers, separators, and wash

towers.

In the oxychlorination process, ethylene, oxygen, and hydrochloric
acid are fed to a fixed or fluid bed reactor where crude ethylene dichloride
is absorbed from the  gas stream and the non-condensible gases are vented to

the atmosphere. The crude product is refined in a finishing system.
Emissionsg

The quantity of hydrocarbons released to the atmosphere is considerably
lower for the direct chlorination process than for the oxychlorination process.
The major source of emissions from the direct chlorination processes is the
gas vented from the scrubbing colurn. This gas stream contains small amounts
of ethylene, ethylene dichloride, vinyl chloride, and impurities in the feed.
The vent gas from the oxychlorination process is also a key source of atmos-
pheric emissions. In both cases, emission rates may vary due to significant

differences in product recovery systems. Ethyelene dichloride may also be
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released by storage tanks. Controlled and uncontrolled hydrocarbon emissions

from a typical ethylene dichloride plant are presented below,

HYDROCARBON EMISSIONS FROM ETHYLENE DICHLORIDE MANUFACTURE

Hydrocarbon Emissions
{Based on 24 tons/hr)

1bs/ kg/
% Ton of M Ton of

Control Product Product 1bs/hr kg/hr

Direct Chlorination with 0 5-8 2.5-4 119-190 60-95

Incineration of Vent Gases 80 1-1.6 0.5-0.8 24-38 12-19

20 0.5-0.8 0.3~0.4 12-19 6-9.5

99 0.05-0.08 0.03-0,04 1.2-1.9 0.6-1
Oxychlorination with 0 50-140 25-70 1190-3330 600-1670
Incineration of Vent Gases 80 10-28 5-14 240-660 119-330
90 5-14 2.5-7 119-333 60-167

99 0.05-1.4 0.25-0.7 12-33 6-16.6

Storage 0 1.2 0.6 28.6 14.3

Source: Ref. 1

Profile 3-01-125 presents the VOC emissions from an ethylene

dichloride storage facility (Ref. 3).
Controlsl'3

No emissions control for the ethylene dichloride industry has yet been
demonstrated. The producers of this chemical use various methods of product
recovery and the emissions from each process vary. Possible hydrocarbon
emission control devices would include thermal or catalytic incineration,
having control efficiencies approaching 100 percent. The preceeding table
presents emission rates that could be attained with incineration of vent gases.

AP-40 presents a thorough explanation of the advantage& and limitations of

each control method (Ref. 3).

profile Basis4

Profile 3-01-125 is based on an inspection of the process material

and fluid stored.

Data Qualification

Reference 1 should be consulted for information on the applications

and limitations of the presented emission factors.

3.01-26 26200 795



Profile 3-01-125 may be used to characterize the VOC emissions from
‘1 , , i ed
an ethylene dichloride storage facility. This profile may also be applie
to the VOC emissions estimate for the entire plant taking into consideration

that ethylene dichloride would account for the majority of VOC pollutants

emitted during processing.
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CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0078

TABLE 3-01-125

INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING
ETHYLENE DICHLORIDE, DIRECT CHLORINATION
DATA CONFIDENCE LEVEL: 111

LINE SARDAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
ND. CODE NAME WEICGHT WEIGHT VOLUME CLASSIFICATION
1 43813 ETHYLENE DICHLORIDE 99. 00 100. 00 100. 00 7 NON-REACTIVE

TOTAL 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 1 .00 . 00 .00
O COMPOUNDS DF CLASSIFICATION 2 .00 . 00 .00
O COMPOUNDS OF CLASSIFICATION 3 .00 .00 . 00
O COMPOUNDS OF CLASSIFICATION 4 .00 - 00 . 00
O COMPOUNDS OF CLASSIFICATION 5 . 00 .00 .00
O COMPOUNDS OF CLASSIFICATIDN 6 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 7 99. 00 100. 00 100. 00
1 COMPOUND COMPOSITE 99. 00 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA INSPECTION OF CHEMICAL FORMULATION
B. REFERENCES: ETHYLENE DICHLORIDE MANUFACTURER
C. APPLICABLE SCC CATEGORIES: 3-01-125-02,-99
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3-01 INDUSTRIAL PROCESS--CHEMICAL MANUFACTURING

3-01-999 OTHER/NOT CLASSIFIED--WASTE GAS FLARES

1,2
Process Description '

Occasionally modern chemical prbcesses produce excess quantities of
waste gases. Every chemical plant must be equipped to handle excess gas
production which is produced intermittently, and large volumes of hydrocarbon
vapors produced very rapidly from process units during emergencies. A number
of devices are utilized to recover these gases but facilities for the ultimate
disposal of excess vapors are usually necessary. This is generally accomplished
by combustion in waste gas flares although small amounts may be vented to the

fireboxes of heaters or boilers.

The objective of combustion in a waste gas flare is the oxidation of
the hydrocarbon vapors to carbon dioxide and water without the production of

smoke and objectionable odors.

The three common types of waste gas flares in use are: elevated flares,
ground-level flares and burning pits. The two major types of elevated smoke-
less, waste gas flares in current use are the air-aspirating venturi flare and

the steam-injected flare.

1,2
Emissions
The smokeless flare when properly designed attain a high degree of
combustion efficiency. Actual field testing of flares is generally not feasible
because of safety considerations, the erratic nature of the gas flow to the

flare and the inaccessibility of most flare tips.

A hydrocarbon emission factor of 5 lbs/lO3 bbl refinery capacity for
refinery flares is reported in AP-42 (Ref. 1). Data on chemical industry

waste gas flares is not presently available.

Profile 3-01-999 presents the estimated VOC emissions from a chemical

process waste gas flare (Ref. 2 g 3).
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Controls2

Based on the design of smokeless flares essentially complete combustion
does occur. Control therefore, would amount to the conversion of a smoking
type flare to a smokeless type flare air-aspirating venturi flare or steam-

injected flare followed by proper maintenance.

AP-40 offers a thorough explanation of the design, application and
limitations of various waste gas flare systems (Ref. 2). Another good refer-

ence is the APRI Manual on Disposal of Refinery Wastes (Ref. 5).

Profile Basis3'4

Profile 3-01-999 was based on a survey and engineering evaluation of
pertinent literature. This profile represents a composite of many chemical

industry waste-gas flares.

Data Qualification

Profile 3-01-999 may be used with discretion to characterize the
volatile organic emissions from a chemical industry waste gas flare.

In lieu of a more applicable emission factor, the AP-42 value of
5 lbs/lO3 bbl plant capacity refinery flare emission factor may also be

applied with discretion.
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DECEMBER 14, 1978 TABLE 3-01-999 INDUSTRIAL PROCESS, CHEMICAL MANUFACTURING
DTHER, FLARES

DATA CONFIDENCE LEVEL. v

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0079

ce-10°¢

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL

NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION

1 43248 CYCLOHEXANE 84. 16 1. 80 .96 1 PARAFFIN

(2 43120 ISOMERS OF BUTENE 96. 10 8. 90 7.28 2 OLEFIN

3 43203 ETHYLENE 28. 03 21. 60 3%. 27 2 OLEFIN

q 43209 PROPYLENE 42. 08 9. 00 9. 80 2 OLEFIN

3 43213 BUTENE 56. 10 4.10 3. 34 2 OLEFIN

[ 43102 ISOMERS OF XYLENE 106. 16 1. 30 95 3 AROMATIC

7 45202 TOLUENE 92. 13 4 .10 2. 06 3 AROMATIC

B 43220 STYRENE 104. 14 3. 40 1. 91 3 AROMATIC

9 43502 FORMALDEHYDE 30. 03 1.70 2.61 4 CARBONYL
10 43303 ACETALDEHYDE 44. 03 .70 .73 4 CARBONYL
11 43310 BUTYRALDEHYDE 72. 12 . 80 . 930 4 CARBONYL
12 43206 ACETYLENE 25.04 1.00 1.74 3 MISCELLANEOUS
13 43301 METHYL ALCONOL 32. 04 3. 40 7.74 3 MISCELLANEOUS
14 43302 ETHYL ALCOHOL 46. 07 1. 40 1. 37 3 MISCELLANEOUS
13 43304 ISOPROPYL ALCOMOL 60. 09 2. 30 1. 92 3 MISCELLANEDOUS
16 43305 N-BUTYL ALCOHOL 74. 12 S0 32 5 MISCELLANEOUS
17 43438 ETHYL ACRYLATE 100. 11 . 80 .37 3 MISCELLANEQUS
16 43601 ETHYLENE OXIDE 44.09% 4. 60 4.76 b MISCELLANEOUS
i9 43602 PROPYLENE OXIDE 58. 08 1. 40 1.10 S MISCELLANEOUS
20 43704 ACRYLONITRILE 35. 00 3. 00 2. 32 S MISCELLANEOUS
21 43812 ETHYL CHLORIDE &4, 52 7.20 9. 13 S MISCELLANEQUS
22 438460 VINYL CHLORIDE 62. 50 . 60 46 9 MISCELLANEDUS
23 45300 PHENOLS ?4. 11 2. 00 .26 S MISCELLANEOUS
24 43401 XYLENE BASE ACIDS 230. 00 1. 30 .27 5 MISCELLANEQGUS
25 43801 METHYL CHLORIDE 50. 49 . 90 . B2 7 NON-REACTIVE
26 45201 BENZENE 78. 11 10. 00 3. 86 7 NON-REACTIVE

TOTAL 100. 00 99. 95

S6L-00T9¢

1 COMPOUNDS OF CLASSIFICATION 1 84. 146 i.80 .96
4 COMPOUNDS OF CLASSIFICATION 2 . . .

3 COMPOUNDS OF CLASSIFICATION 3 98. 40 8. 80 4. 12
3 COMPOUNDS OF CLASSIFICATION 4 3a. 18 3.20 3. 84
i3 COMPOUNDS OF CLASSIFICATION 5 50. 83 31.70 28B. &6
O COMPOUNDS OF CLASSIFICATION &
2 7

COMPOUNDS OF CLASSIFICATION 74.72 10. 90 6:68

24 COMPOUND COMPOSITE 45. 89 100. 00 99. 95

NOTES: A
B. REFERENCES:
C. APPLICABLE SCC CATEGORIES:

METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA
T.W. SONNICHSEN, KVB ENGINEER
3-01-999-99

ENGINEERING EVALUATION OF LITERATURE DATA



REFERENCES

"Compilation of Pollutant Emission Factors," Environmental Protection
Agency, Research Triangle Park, NC, AP-42, August 1977.

Danielson, J. A., (ed.), "Air Pollution Engineering Manual," Environ-
mental Protection Agency., Research Triangle Park, NC, AP-40, May 1973.

Sonnichsen, T. W., KVB Engineer.
Taback, H. J., et al., "Control of Hydrocarbon Emissions from
Stationary Sources in the California South Coast Air Basin," Vol.

I and II, KVB, Inc., Tustin, CA, June 1978.

"Manual on Disposal of Refinery Wastes," Vol. II, American Petroleum
Institute, Division of Refinery, Washington, D.C., 5th Ed., 1957,

3.01-33 26200-795



3-02 INDUSTRIAL PROCESS, FOOD/AGRICULTURE

3-02-002 FERMENTATION-~BEER

Process Descriptionl

The manufacture of beer from grain is a multiple-step process. From
the time the grain is harvested until the beer manufacturing process is
complete, the following events take place at the brewery:

1. Malting of the barley (germinating barley by

soaking in water followed by kiln drying),
2. addition of corn, grit, rice,

3. conversion of starch to maltose by
enzymatic processes,

4. separation of wort (liguid to be fermented)
from grain,

5. hopping (addition of cones of the hop
plant) and boiling of wort,

6. cooling of wort,

7. addition of yeast,

8. fermentation

9. removal of settled yeast,
10. filtration,
11. carbonation,
12. aging, and
13. packaging.

s 1,2
Emissions

Emissions from fermentation processes are nearly all gases and pri-
marily consist of carbon dioxide, hydrogen, oxygen, and water vapor; none of
which present an air pollution problem. Gaseous hydrocarbons are also

emitted from the drying of spent grains and yeast in beer.

The hydrocrabon emission rate may be approximated by assuming that

one percent by weight of spent grain is emitted as hydrocarbon (Ref. 1).
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Assuming the grain loses 20 percent of its weight during the manufacturing
process, for every pound of spent grain, 1.25 pounds of raw grain are required.
Therefore, each 1.25 pounds of input discharges 0.01 pounds of hydrocarbons.
Based on the above, hydrocarbon emissions from beer processing are detailed

below:

TABLE OF VOC EMISSIONS FROM BEER PROCESSING

Hydrocarbon Emissions
% (16.1 tons/hour)
Type of Operation and Control Control 1lb/ton kg/ton lb/hr kg/hr

Beer processing, uncontrolled 0 2.63 1.32 42.3 19.2

Beer processing, incineration 99 0.0263 0.0132 0.42 0.19

(Reference 1)

1
Control

The major VOC species emitted during processing is ethyl alcohol

which can be effectively controlled by incineration or absorption.

There is a limited quantity of ethyl alcohol from a typical processing
plant. Incineration is accomplished by introducing ethyl alcohol fumes into a
boiler air supply or by passing the fumes through a direct-flame after-burner.
Absorption is accomplished by dissolving ethyl alcohol vapors in a selective
liquid solvent. Consult AP-40 for further information on either control

method (Ref. 3).

Profile Basis

The basis for Profile 3-02-009 was a survey of pertinent literature
(Refs. 1, 2 and 4).

Data Qualification

The following profile may be applied to typical beer processing

operations wherever grain fermentation occurs.
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DECEMBER 14, 1978

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0211

TABLE 3-02-009

INDUSTRIAL PROCESS,

FERMENTATION, BEER

FOOD/AGRICULTURE

DATA CONFIDENCE LEVEL: II1

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43302 ETHYL ALCOHOL 44. 07 100. 00 100. 00 9 MISCELLANEOUS
TOTAL 100. 00 100. 00
0 COMPOUNDS OF CLASSIFICATION 1 . 00 . 00 . 00
0 COMPOUNDS OF CLASSIFICATION 2 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 4 .00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 5 46. 07 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION & . 00 00 . 00
O COMPOUNDS OF CLASSIFICATION 7 . 00 . 00 . 00
1 COMPOUND COMPOSITE 446. 07 100. 00 100. 00
NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA ENGINEERING EVALUATION OF LITERATURE DATA
B. REFERENCES: LITERATURE TEST DATA (REF. 1, 2 AND 4)
€. APPLICABLE SCC CATEGORIES: 3-02-009-03
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3-03 INDUSTRIAL PROCESSES, PRIMARY METALS

Introduction

Primary metal operations refers to the production of metals from
their ores. The primary metals industries include primary aluminum production,
copper smelters, lead smelters, zinc smelters, iron and steel mills, ferroalloy

production, and metallurgical coke manufacturers.

Metallurgical processes are some of the largest stationary point
sources of pollution. However, compared to carbon monoxide, particulate and
sulfur emissions, these scurces generally emit small concentrations of VOC's.
Coke manufacturing is an exception to this. VOC's are emitted from stacks as
exhaust gas, from fuel combustion and as fugitive emissions, and from openings or

leaks in material processing retorts.
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3-03 INDUSTRIAL PROCESS, PRIMARY METALS

3-03-003 COXE METALLURGICAL BYPRODUCTS--GENERAL

L. 1
Process Description

Coking is the process of heating coal in an atmosphere of low oxygen
content, i.e., destructive distillation. During this process, organic com-
pounds in the coal break down to yield gases and a residue of relatively
nonvolatile nature. Two processes are used for the manufacture of metallur-
gical coke, the by-product process and the beehive process. The by-product

process accounts for more than 98% of the coke produced.

The by-product process is oriented toward the recovery of the gases
produced during the coking cycle, whereas the volatile matter is vented to the
atmosphere in the beehive process. The rectangular by-product ovens are
grouped together in a series, alternately interspersed with heating flues,
called a coke battery. Coal is charged to the ovens through ports in the top,
which are then sealed. Heat is supplied to the ovens by burning some of the
coke gas produced. Coking is largely accomplished at temperatures of 2000°
to 2100° F (1100° to 1150° C) for a period of about 16 to 20 hours. At the
end of the coking period, the coke is pushed from the oven by a ram and

guenched with water.

s 1
Emissions

Particulates, hydrocarbons, carbon monoxide, and other emissions
originate from the following by-product coking operations: 1) charging of
the coal into the incandescent ovens, 2) oven leakage during the coking
period, 3) pushing the coke out of the ovens, and 4) quenching the hot coke.
Gaseous emissions from the by-product ovens are drawn off to a collecting
main and are subjected to various operations for separating ammonia, coke-oven
gas, tar, phenol, light oil (benzene, toluene, xylene), and pyridine. These

unit operations are potential sources of hydrocarbon emissions.
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Oven-charging operations and leakage around poorly sealed coke-oven
doors and lids are major sources of gaseous emissions from by-product ovens.
The hydrocarbon emission factors for coking operations are summarized in

Section 7.2 "Metallurgical Coke Manufacturing" of AP-42, (Ref. 2)
Controls3

Coke oven gas is produced as a by-product or co-product and is drawn
off, collected and treated. Control schemes involve hoods and vents to collect
fugitive emissions for adsorption or incineration depending on concentration.

Coke oven gas is largely used for fuel in the many steel plant operations.

References 4 and 5 contain a description of the coking process and

details of emission sources and control measures.

Profile Basis®

Field test samples were taken from two different coke oven stacks
and a main header using gas collection bottles for grab samples. Gas analysis

was by GC-MS technique.

Data Qualification

The following profile may be correctly applied to all by-product
or co-product coke manufacturing processes to determine hydrocarbon emissions
that may result from oven charging, oven pushing, quenching, unloading,

underfiring or leakage.
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DECEMBER 14, 1978 TABLE 3-03-003 INDUSTRIAL PROCESS, PRIMARY METALS . METALLURGICAL COKE MFG.
BY PRODUCT PROCESS. COKE OVEN STACK GAS
DATA CONFIDENCE LEVEL: IIIX

CONTROL. DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0011

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43204 PROPANE 44. 09 .30 .29 1 PARAFF IN
2 43203 ETHYLENE 28. 05 27.70 22. 36 2 OLEF IN
3 432095 PROPYLENE 42. 08 1. 90 1.03 2 OLEFIN
4 43213 BUTENE 56. 10 . 10 .03 2 OLEFIN
9 43218 1, 3-BUTADIENE S54. 09 . 90 .21 2 OLEF IN
6 435202 TOLUENE 92.13 .70 .18 3 AROMATIC
7 43206 ACETYLENE 26. 04 1. 20 1. 03 S MISCELLANEDUS
8 43201 METHANE 16. 04 43. 30 64. 47 6 METHANE
? 43202 ETHANE 30. 07 8. 00 6. 07 7 NON-REACTIVE
10 43201 BENZENE 78. 11 14.10 4.13 7 NON-REACTIVE
TOTAL 100. 00 100. 00
1 COMPOUNDS OF CLASSIFICATION 1 44. 09 . 50 .29
4 COMPOUNDS OF CLASSIFICATION 2 28. 94 30. 20 23. 85
1t COMPOUNDS OF CLASSIFICATION 3 92. 13 .70 .18
O COMPOUNDS OF CLASSIFICATION 4 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 35 26. 04 1.20 1.05
1 COMPOUNDS OF CLASSIFICATION & 16. 04 45. 30 64. 47
2 COMPOUNDS OF CLASSIFICATION 7 49. 52 22. 10 10. 20
10 COMPOUND COMPOSITE 22. 84 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA B©C—~MS ANALYS1S OF GRAB SAMPLE
B. REFERENCES: KVB TEST DATA (REF. &) , AP-42 SECTION 7.2
C. APPLICABLE SCC CATEGORIES: 3-03-003-01, -02,-03, -04, -03, -06
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3-03 INDUSTRIAL PROCESS, PRIMARY METALS

3-03-008 IRON PRODUCTION--BLAST FURNACE
~—-TIRON SINTERING

Process Description™ '

Blast furnaces are tall refractory-lined furnaces using the
countercurrent flow principle to achieve high efficiency. The raw materials
which include iron ore as sinter or pellets, are charged at the top along with
coke as a reducing and thermal agent and limestone for fluxing and gangue
material. A hot-air blast introduced at the bottom end burns the coke to
heat, reduce, and melt the charge as it descends. The liquid iron and slag
collect on the furnace hearth and are tapped at regular intervals through
separate tap holes.

The waste~blast furnace gas from the combustion of coke, which contains
about 28% carbon monoxide and has a heating value of about 90 Btu/ft3, is
collected from the top of the furnace by a downcomer pipe, cleaned to remove
the dust particles and used as a fuel. This waste gas is used with coke
oven gas or oil for heating hot-blast stoves. The hot-blast stoves are

vented to a common exhaust stack.
Emissions3/4

Compared to particulate and carbon monoxide, the VOC emission
from the blast-furnace hot-blast stoves is very small (0.7 lb/hr of total
hydrocarbon for a stack gas flow of 55,000 SCFM at 550°F).

Hydrocarbon emissions from iron sintering, however, are considerably
more, 15 lb/hr of total hydrocarbons for a stack gas flow of 152,400
SCFM at 320°F.

Emission factors for particulates and carbon monoxide are contained
in Section 7.5 "Iron and Steel Mills," of AP-42. Section 7.5 does not have

emissions factors for VOC's.
3
Controls

Because of the low VOC concentration in the exhaust gases of blast

furnaces, control equipment is not practical.
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Profile Basis3

Profiles in Tables 3-03-008 A and B were based on one grab sample
each taken from the exhaust of a blast-furnace and sintering plant respective-

ly. Both samples were analyzed by GC-MS analysis (Ref. 3).

Data Qualification

The following profiles may be used for iron production processes.
One profile is for blast furnace ore charging and agglomerate charging, and

the other profile is for iron sintering operations.
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DECEMPER 14, 1978 TABLE 3-03-008A

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0012

INDUSTRIAL PROCESS. PRIMARY METALS., IRODN PRODUCTION
BLAST FURNACE ORE CHARGING AND AGGLOMERATE CHARGING
DATA CONFIDENCE LEVEL: III

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43822 TRIMETHYLFLUOROSILANE 92. 00 8420 48. 16 3 MISCELLANEOUS
2 43201 METHANE 16. 04 13. 80 31. 84 6 METHANE

TOTAL 100. 00 100. 00
0 COMPOUNDS OF CLASSIFICATION 1 - 00 .00 . G0
O COMPOUNDS OF CLASSIFICATION 2 .00 .00 . 00
0 COMPOUNDS OF CLASSIFICATION 3 . 00 . GO0 .00
O COMPOUNDS OF CLASSIFICATION 4 .00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION S 92. 00 4. 20 48. 16
1 COMPOUNDS OF CLASSIFICATION & 16. 04 15. BC 21.84
O COMPOUNDS OF CLASSIFICATION 7 .00 .00 . 00
2 CorMPOUND COMPOSITE S2. &2 100. 00 100. 00

NOTES: A METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA .GC—HMS ANALYSIS OF GRAB SAMPLE

B. REFERENCES: HVB TEST DATA
C. APPLICABLE SCC CATEGORIES:

(REF. 33}
3-03-008-01. -02
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DECEMBER 14,

1978 TABLE 3-03-008B

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE

INDUSTRIAL PROCESS, PRIMARY METALS
IRON SINTERING
DATA CONFIDENCE LEVEL: III

KVB PROFILE KEY 0013
LINE SARQAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
ND. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43203 ETHYLENE 28. 03 9. 90 3. 81 2 OLEFIN
2 43209 PROPYLENE 42. 08 3. 00 1.29 2 OLEFIN
3 43206 ACETYLENE 26.04 14. 80 10. 29 3 MISCELLANEOUS
4 43201 METHANE 16. 04 73. 30 82. 80 6 METHANE
3 43202 ETHANE 30. 07 3. 00 1. 81 7 NON—REACTIVE
TOTAL 100. 00 i00. 00
O COMPOUNDS OF CLASSIFICATION 1 . 00 . 00 . 00
2 COMPOUNDS OF CLASSIFICATION 2 31. 60 8. 90 5. 10
O COMPOUNDS OF CLASSIFICATION 3 . Q0 . 00 . 00
0 COMPOUNDS OF CLASSIFICATION 4 . 00 . 00 . 00
i COMPOUNDS OF CLASSIFICATION 3 26. 04 14.80 i0. 29
1 COMPOUNDS OF CLASSIFICATION 6 16.04 73. 30 B2. 80
1 COMPOUNDS OF CLASSIFICATION 7 30. 07 3. 00 1.81

S COMPOUND COMPOSITE

18. 12 100. 00 100. 00

NOTES: A.
B.
C.

METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC—-MS ANALYSIS OF GRAB SAMPLES
REFERENCES: KVB TEST DATA (REF. 3)
APPLICABLE SCC CATEGORIES: 3-03-008-03
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3-03 INDUSTRIAL PROCESS, PRIMARY METALS

3-03-009 STEEL PRODUCTION~--OPEN HEARTH FURNACE
~~-BASIC OXYGEN FURNACE

’

Process Description

Steel can be made by using: 1) liquid iron as the main constituent
of the charge, 2) steel scrap as the main constituent of the charge, 3) pre-

reduced sponge iron, and 4) a mixture of liquid iron, scrap and sponge iron.

A number of processes are available using external fuel in the form
of gas, oil, electric power or chemical heat produced by exothermic
reactions of metalloids (e.g., C, Si, Mn and P) contained in the charge material

to make steel.

Open-hearth furnaces--In the open hearth process, a mixture of

scrap iron, steel and pig iron is melted in a shallow rectangular basin,
or "Hearth" for which various liquid gaseous fuels provide the heat. The
basic open hearth can handle almost any type of metallic charge. The Ajax
process, which uses modified tilting-type open-hearth furnaces, can refine

100% hot metal charges with oxygen.

Basic Oxygen Furnaces (BOF)=--The basic oxygen process, also called

the Linz-Donawitz (LD) process is employed to produce steel from a furnace
charge of approximately 70% molten blast-furnace metal and 30% scrap
metal by use of a stream of commercially pure oxygen to oxidize the impuri-

ties, principally carbon and silicon.

, . 3
Emissions

Air contaminants are emitted from both the open-hearth furnace and

the basic oxygen furnace throughout the process, or heat. Hydrocarbon emis~

sions result from steel scrap, which contains grease, oil or other combustible

material and from the furnace fuel.
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Total hydrocarbon emissions for an open-hearth furnace at the
precipitator outlet were 3.02 lbs/hour for a gas flow rate of 33,000 SCFM
at 490°F.

On a basic oxygen furnace, the total hydrocarbon emissions at the
precipitator outlet were 6.42 lbs/hour for a gas flow rate of 240,500 SCFM
at 200 - 275°F.

Emission factors for particulates, carbon monoxide and fluorides are
contained in Section 7.5 "Iron and Steel Mills," of AP-42. Section 7.5

does not have emission factors for hydrocarbons.

Controlss

Electrostatic precipitators are installed on both open-hearth
and basic oxygen furnaces for particulate control purposes. For the open-
hearth furnace, the precipitator control efficiency for. hydrocarbons
was 25%. Control efficiency for hydrocarbons was not determined for the

BOF precipitator installation.

Profile Basis3

For the open-hearth furnace, one grab sample by gas collection
bottle was made of both the precipitator inlet and outlet. On the BOF,

only one grab sample was made at the precipitator outlet.
Plant operation for both furnaces was 24 hours/day, 360 days/year.

Data Qualification

The following profiles may be used for steel making open-hearth and
BOF processes. There are two profiles for the open-hearth furnace, one

without control and one with control.
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DECEMBER 14, 1978 TABLE 3-03-009A

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0306

INDUSTRIAL PROCESS., PRIMARY METALS, STEEL PRODUCTION
OPEN HEARTH WITH OXYGEN LANCE
DATA CONFIDENCE LEVEL: III

LI SAROAD CHEMICAL
NO. CODE NAME

43231 N-HEXANE

43232 N-HEPTANE

TOLUENE

43822 TRIMETHYLFLUOROSILANE
43201 BENZENE

ADWN -
'y
E

TOTAL

CLASSIFICATION
CLASSIFICATION
CLASSIFICATION
CLASSIFICATION
CLASSIFICATION
CLASSIFICATION
CLASSIFICATION

= O=mQO~=ON
§
CEEEEEE

5 COMPOUND COMPOSITE

NCODWN -

MOLECULAR PERCENT PERCENT CHEMICAL
WEIGHT WEIGHT VOLUME CLASSIFICATION
86.17 1. 67 .78 1 PARAFFIN
100. 20 6. 86 6. 34 1 PARAFF IN
92.13 436 .99 3 AROMATIC
92. 00 a3. 86 83. 73 3 MISCELLANEOUS
78. 11 3. 03 3. 38 7 NON-REACTIVE
100. 00 100. 00
97.18 8. 53 8. 08
92. 13 4. 56 459
. 00 .00 . 00
2. 00 83. 86 83.75
.00 . 00 .00
7811 3. 05 3.58
?1.93 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC—MS ANAL YSIS OF GRAB SAMPLE
B. REFERENCES: KVB TEST DATA (REF. 3)
€. APPLICABLE SCC CATEGODRIES: 3-03—-009-01
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DECEMBER 14, 1978 TABLE 3-03-009B INDUSTRIAL PROCESS. PRIMARY METALS, STEEL PRODUCTION
OPEN HEARTH WITH OXYGEN LANCE, CONTROLLED
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: ELECTROSTATIC PRECIPITATOR
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0014

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43231 N-HEXANE 86.17 7. 00 7.46 1 PARAFFIN
2 43232 N-HEP TANE 100. 20 33. 80 32. 87 1 PARAFFIN
3 45202 TOLUENE 92.13 3. 60 3. 99 3 AROMATIC
4 43822 TRIMETHYLFLUOROSILANE 92. 00 40. 00 40. 06 3 MISCELLANEOGUS
S 43201 BENZENE 78. 11 13. 60 16. 02 7 NON-REACTIVE
TOTAL 100. 00 100. 00
2 COMPOUNDS OF CLASSIFICATION 1 97. 60 42. 80 40. 33
O COMPOUNDS OF CLASSIFICATION 2 .00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 3 92. 13 3. 60 3. 59
O COMPOUNDS OF CLASSIFICATION 4 .00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION S 92. 00 40. 00 40. 06
O COMPOUNDS OF CLASSIFICATION 6 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 7 78. 11 13. 60 16. 02
S COMPOUND COMPOSITE 92. 04 100. 00 100. 00

NOTES: A. METHTD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC—MS ANALYSIS OF ORAB SAMPLE
B. REFERENCES: KVB TEST DATA (REF. 3)
C. APPLICABLE SCC CATEGORIES: 3-03-009-01
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DECEMBER 14, 1978 TABLE 3-03-009C INDUSTRIAL PROCESS. PRIMARY METALS., STEEL PRODUCTION
BASIC OXYGEN FURNACE
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: ELECTROSTATIC PRECIPITATOR
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0016

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43204 PROPANE 44. 09 39. 90 4249 1 PARAFFIN
2 43822 TRIMETHYLFLUOROSILANE 92. 00 49. 00 23. 02 3 MISCELLANEQUS
3 43201 METHANE 1604 11.10 32. 49 ) METHANE

TOTAL 100. 00 100. 00
1 COMPOUNDS OF CLASSIFICATIDN 1 44. 09 39. 90 42. 49
O COMPOUNDS OF CLASSIFICATION 2 . 00 . 00 .00
O COMPDUNDS OF CLASSIFICATION 3 . 00 . 00 . 00
O COMPOUNDS OF CLASSIFICATION 4 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 3 92. 00 49.00 25. 02
1 COMPOUNDS OF CLASSIFICATION 6 16. 04 11. 10 32. 49
O COMPOUNDS OF CLASSIFICATION 7 . 00 . 00 . 00
3 COMPOUND COMPOSITE 46. 76 100. 00 100. 00

NOTES: A. METHDD: CALCULATIONS FROM COMPOSITE SURVEY DATA CC-MS ANALYSIS OF GRAB SAMPLE
B. REFERENCES: KVB TEST DATA (REF. 3)
C. APPLICABLE SCC CATEGORIES: 3-03-009-03
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3-05. INDUSTRIAL PROCESS, MINERAL PRODUCTS

3-05-001 ASPHALT ROOFING--BLOWING
~-FELT SATURATORS: SPRAYING AND DIPPING
=-HOT ASPHALT OIL STORAGE
-=TAR KETTLES

Process Descriptionl

The manufacture of asphalt roofing felts and shingles involves
saturating fiber media with hot asphalt (400-450 °F) by means of dipping
and/or spraying. Although it is not always done;at the‘same site, prepara-
tion of the asphalt saturant i;waé integral part of the operation. This
preparatidn, called "blowing,f consists of oxidizihg the asphalt by bubbling
air through the liﬁuid asphalt for 8 to 16 hours. The saturant is<then
transported to the saturation tank or spray area. The saturation'of the
felts is accoﬁplished by dipping, high-pressure sprays, or both. The final
felts are made in various weights: 15,. 30, and 55 pounds per 100 square
feet (0.72, 1.5, and 2.7 kg/m2). Regardless of the weight of the final
product, the makeup is approximately 40 percent dry felt and 60 percent

asphalt saturant.

AP 40 presents a thorough discussion of a typical asphalt roofing

line (Ref. 2).
Emissions

Candidate process areas of hydrocarbon emissions from asphalt roofing
operations are: )

. Felt Saturators: Spraying and Dipping

. Air Blowing

. Hot Asphalt Storage

. Tar Kettles (portable field type)

VOC emissions generally increase directly with increasing line speed,
felt moisture content, air temperature and humidity, number of spray headers
and gates in operation and the asphalt temperature (Ref. 2). Profiles 3-05-

001B and C present the estimated organic species emanating from uncontrolled

operations (Ref. 4).
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Air Blowinng3

include oxygen, nitrogen and its compounds, water vapor, sulfur compounds,

--VOC emissions from the asphalt air blowing stills

and hydrocarbons as gases, odors, and aerosols.

The following table presents uncontrolled and controlled emissions and

limitations from asphalt roofing manufacturing.

HYDROCARBON EMISSIONS FROM ASPHALT ROOFING MANUFACTURE

Hydrocarbon Emissions (CHg)
Type of Operation (Based on 210,000 tons/yr)
and Control % Control 1lbs/ton* kg/mt lbs/hr kg/hr

Asphalt Blowing,
uncontrolled 0 2.5 1.25 60.0 27.22

Asphalt Blowing,
with afterburner 29 0.025 0.0125 0.60 0.27

*Ton of Asphalt blown
Source: Reference 3

Profile 3=-05-001A presents the estimated organic species eminating from an

uncontrolled, asphalt blowing still.

Hot Asphalt Oil Storage--Hydrocarbon emission rates from the storaqgn

of hot asphalt oil can be calculated based on the information contained in
the API Bulletin on "Petrochemical Evaporation Loss fron Storage Tanks,"
(Ref. API Bulletin 2523) and Section 4.3 of AP-42. The VOC species for
asphalt storage emissions is estimated to be identical to that of Profile

3-05-001B.

Roofing Tar Kettles--Emissions from portable roofing tar kettles are

the direct result of the heating and subsequent thermal cracking and vaporiza-
tion of low-boiling-point hydrocarbon oils. Emission rates of l.9xlO3 lbs HC/
hour have been estimated (Ref., 4). Speciation of the volatile organic emis=-

sions is presented in Profile 3-05=-001D.

2,
Controls 4

Felt Saturators: Spraying and Dipping--As stated earlier, a reduction

of those items directly related to increasing emission rates is one form of

control which may, however, by uneconomical. The most common form of control
3.05~2 26200-795



is to equip the saturator machinery with a canopy type hood or room enclosure.
The contaminated air which is ventilated from the canopy or room enclosure is

then vented through a direct-fired afterburner capable of reaching an exhaust

temperature to 1500 °F.

The recent concern for energy conservation and the periodic
unavailability of natural gas required to operate an afterburner has resulted
in the usage of glass fiber mats. Effluent from the roofing plant saturators
pass through a slowly moving unrolled mat of glass fiber. The exhaust gases
cool and coalesce as they go across the mat and impinge on the mat surface.

For a thorough explanation of control methods, consult AP-40, Reference 2.

Asphalt Blowingz-—Control of effluent organic vapors from asphalt

airblowing stills has been accomplished mainly by wet scrubbing (Venturi-type)
and/or by direct-fired incineration. For a thorough explanation of control

methods, consult AP~40, Reference 2.

Tar Kett1e4--Emission control is difficult due to the portable-

in-field nature of operation.

Three possible areas for control are:
Improved temperature control to prevent unnecessary asphalt heating

. Improved loading devices to cut down on the time the hood
is opened

. General maintenance to keep hood in a good closing (sealing)
condition.

Profile Basis '

The organic species data presented in Profiles 3-05-001A, B and C
represent an engineering evaluation (Ref. 5) of similar asphalt operations
from field tests conducted by KVB. Profile 3-05-001D represents actual field
tests data. A gas sample was taken by means of a gas collecting bottle and

NIOSH type charcoal tubes on a roofing tar kettle.

Data Qualification

Profiles 3-05-00l1A, B and C may be used to characterize emissions
from asphalt felt saturators and asphalt blowing stills less controls
Profile 3-05-001D represents actual test data on a roofing tar kettle and

is designed to be used as such.

Re
3.05-3 26200-795



P-s0°¢

S6L-00Z9¢

DECEMBER 14, 1978 TABLE 3-05-001A INDUSTRIAL PROCESS, MINERAL PRODUCTS
ASPHALT RODFING, BLOWING OPERATION
DATA CONFIDENCE LEVEL: 1V

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0021

LINE SARGCAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43109 ISOMERS OF HEXANE 86.17 1. 80 2.16 1 PARAFFIN
2 43106 ISOMERS OF HEPTANE 100. 20 3. 60 3.71 1 PARAFF IN
3 43231 N-HEXANE 86. 17 1. 80 2. 16 1 PARAFFIN
4 43232 N—-HEPTANE 100. 20 13. 80 16. 27 1 PARAFFIN
3 43233 N—-OCTANE 114. 23 74. 30 67.13 1 PARAFFIN
& 43302 FORMALDEHYDE 30. 03 2. 30 8. 39 4q CARBONYL

TOTAL 100. 00 100. 00
5 COMPOUNDS OF CLASSIFICATION 1 109. B4 97. 50 ?1. 45
O COMPOUNDS OF CLASSIFICATION 2 00 00 00
O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 4 30. 03 2. 50 8. 55
O COMPOUNDS OF CLASSIFICATION 5 00 . 00 00
O COMPOUNDS OF CLASSIFICATION & 00 . 00 00
O COMPOUNDS OF CLASSIFICATION 7 00 00 00
& COMPOUND COMPOSITE 103. 02 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA ENGINEERING EVALUATION OF LITERATURE DATA
B. REFERENCES: T.W. SONNICHSEN, KVB ENGINEER
C. APPLICABLE SCC CATEGORIES: 3-05-001-01
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DECEMBER 14, 1978 TABLE 3-05-0018 INDUSTRIAL PROCESS. MINERAL PRODUCTS
ASPHALT ROOFING, DIPPING
DATA CONFIDEWNCE LEVEL: IV

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0022

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
ND CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43105 ISOMERS OF HEXANE 86.17 12. 00 ?.16 1 PARAFFIN
2 43106 ISOMERS OF HEPTANE 100. 20 11. 00 7.23 1 PARAFFIN
3 43107 ISOMERS OF OCTANE 114 23 1. 00 .39 1 PARAFFIN
4 43204 PROPANE 44 09 13. 00 19. 43 1 PARAFFIN
3 43212 N-BUTANE 98. 12 18. 00 20. 42 1 PARAFFIN
& 43214 ISOBUTANE 568 12 8. 00 9. 09 1 PARAFFIN
7 43220 N—-PENTANE 72. 15 18. 00 16. 47 1 PARAFF IN
8 43231 N—-HEXANE 86.17 2. 00 1. 32 1 PARAFFIN
k4 43232 N—-HEPTANE 100. 20 14. 00 Q.22 1 PARAFFIN

io 43203 ETHYLENE 28. 05 2. 00 4. &8 2 OLEFIN

11 43202 ETHANE 30. 07 1. 00 2.17 7 NON-REACTIVE

TOTAL 100. 00 100. 00

9 COMPOUNDS OF CLASSIFICATION 1 68. 69 97. 00 93.15

1 COMPDUNDS OF CLASSIFICATION 2 28. 05 2. 00 4. &8

O COMPOUNDS OF CLASSIFICATION 2 .00 . 00 . 00

O COMPOUNDS OF CLASSIFICATION 4 .00 . 00 . 00

O COMPOUNDS OF CLASSIFICATION 35 .00 .00 00

O COMPOUNDS OF CLASSIFICATION & .00 . 00 . 00

1 COMPOUNDS OF CLASSIFICATION 7 30. 07 1. 00 2.17

11 COMPDUND COMPOSITE 65. 95 100. 00 100. 00

NDTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA ENCINEERING EVALUATION OF TEST DATA
B. REFERENCES: WVB TEST DATA (REF. 4)
C. APPLICABLE SCC CATEGORIES: 3-05-001-02, 04
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DECEMBER 14, 1978 TABLE 3-05-001C INDUSTRIAL PROCESS, MINERAL PRODUCTS
ASPHALT ROOFING, SPRAYING
DATA CONFIDENCE LEVEL: IV

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0023

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43103 ISOMERS OF HEXANE 86. 17 12. 00 9. 16 1 PARAFFIN
2 43106 ISOMERS OF HEPTANE 100. 20 11. 00 7.23 1 PARAFFIN
3 43107 ISCMERS OF OCTANE 114. 23 1. 00 .99 1 PARAFF IN
4 43204 PROFPANE 44 09 13. 00 19. 43 1 PARAFF IN
b 43212 N-BUTANE 98. 12 18. 00 20. 42 1 PARAFFIN
& 43214 ISOBUTANE 38. 12 8. 00 9. 09 1 PARAFFIN
7 43220 N-PENTANE 72.15 18. 00 16. 47 1 PARAFFIN
8 43231 N-HEXANE 86.17 2. 00 1.92 1 PARAFFIN
9 43232 N-HEPTANE 100. 20 14. 00 9. 22 1 PARAFFIN

10 43203 ETHYLENE 28. 09 2. 00 468 2 OLEFIN

11 43202 ETHANE 30. 07 1. 00 2.17 7 NON—-REACTIVE

TOTAL 100. 00 100. 00

9 COMPOUNDS OF CLASSIFICATION 1 6B. 69 97. 60 93. 13

1 COMPOUNDS OF CLASSIFICATION 2 28. 05 2. 00 4 68

O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 . 00

O COMPOUNDS OF CLASSIFICATION 4 . 00 . 00 . 00

O COMPOUNDS OF CLASSIFICATION S . 00 . 00 . 00

O COMPDOUNDS OF CLASSIFICATION & . 00 . 00 . 00

1 COMPOUNDS OF CLASSIFICATION 7 30. 07 1. 00 2.17

11 COMPOUND COMPOSITE 65. 95 100. 00 100. 00

NOTES: A. METHOD: CALCULATIDNS FROM COMPOSITE SURVEY DATA ENCINEERING EVALUATION OF TEST DATA
B. REFERENCES: KVB TEST DATA (REF. 4)
C. APPLICABLE SCC CATEGORIES: 3-05-001-03
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DECEMBER 14, 1978 TABLE 3-05-001D INDUSTRIAL PROCESS. MINERAL PRODUCTS
ASPHALT ROOFING, TAR KETTLE
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0024

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43105 ISOMERS OF HEXANE 86.17 3. 40 1. 53 1 PARAFF IN
2 43107 ISOMERS OF OCTANE 114 23 7. 40 2. 49 1 PARAFFIN
3 431195 C~7 CYCLOPARAFF INS 98. 19 2. 90 1.19 1 PARAFF IN
4 43116 C—8 CYCLOPARAFFINS 112. 23 . 40 .13 1 PARAFFIN
S 43117 C—-9 CYCLOPARAFFINS 126. 26 1. 350 . 46 1 PARAFFIN
6 43122 ISOMERS OF PENTANE 72. 195 1.10 .97 1 PARAFFIN
7 43204 PROPANE 44 09 10. 20 8. 85 1 PARAFFIN
8 43212 N-BUTANE 398. 12 11. 60 7. 67 1 PARAFFIN
9 43214 ISOBUTANE 98. 12 .70 . 46 1 PARAFFIN

10 43220 N—-PENTANE 72. 19 6. 30 .33 1 PARAFFIN

11 43231 N—-HEXANE 86.17 4. 90 2.18 1 PARAFFIN

12 43232 N-HEPTANE 100. 20 2. 00 .77 1 PARAFFIN

13 43233 N-OCTANE 114. 23 2.70 .92 1 PARAFFIN

14 43242 CYCLOPENTANE 70. 14 2. 90 1. 38 1 PARAFFIN

13 43121 ISOMERS OF PENTENE 70.13 . 90 .27 2 OLEFIN

16 43203 ETHYLENE 28. 03 .30 . 42 2 OLEFIN

17 43205 PROPYLENE 42. 08 2. 00 1.84 2 OLEFIN

18 43213 BUTENE 36. 10 7. 00 4.79 2 OLEFIN

19 43224 1-PENTENE 70.13 3. 20 1.76 2 OLEFIN

20 45202 TOLUENE 92.13 1. 90 . 80 3 AROMATIC

21 43201 METHANE 16. 04 21. 30 50. 90 & METHANE

22 43202 ETHANE 30. 07 3. 40 6. 90 7 NON—-REACTIVE

23 435201 BENZENE 78. 11 . 80 .38 7 NON—-REACTIVE

TOTAL 100. 00 99.97

14 COMPOUNDS OF CLASSIFICATION 1 69. 42 57. 60 31. 91
S5 COMPOUNDS OF CLASSIFICATION 2 55. 10 13. 00 9. 08
1 COMPODUNDS OF CLASSIFICATION 3 92.13 1. 90 . 80
0 COMPOUNDS OF CLASSIFICATION 4 00 00 00
0 COMPOUNDS OF CLASSIFICATION 5 . 00 .00 . 00
1 COMPOUNDS OF CLASSIFICATION 6 16. 04 21. 30 S50. 90
2 COMPOUNDS OF CLASSIFICATION 7 32. 58 6. 20 7.28
23 COMPOUND COMPOSITE 38. 44 100. 00 99.97

NOTES: 4. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA €C-MS ANALYSIS OF SAMPLING TRAIN CATCH IN HOUOD
8. REFERENCES: KVB TEST DATA (REF. 4)
C. APPLICABLE SCC CATEGORIES: 3-05-001-99
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3-05 INDUSTRIAL PROCESS, MINERAL PRODUCTS

3-05-002 ASPHALTIC CONCRETE--ROTARY DRYER
~-MIXING-LOADING
~~ASPHALT OIL STORAGE

Process Descriptionl’2

Hot-mix asphalt paving consists of a combination of aggregates
uniformly mixed and coated with asphaltic cement. A typical hot-mix paving
plant generally consists of an oil- or gas-fired rotary dryer, a screening
and classifying system, a weighing system for asphalt cement and aggregate,

a mixer, and the necessary material handling equipment.

Asphaltic cement is normally used in amounts of 3 to 12 percent by

weight of refined petroleum.

. 1,2
Emissions™’

Candidate process areas for the emission of hydrocarbon vapors to

the atmosphere are:

. Rotary Dryer
. Asphalt-Aggregate Mixer
. Truck Loading Area

Asphalt 0il Storage

Hydrocarbon emissions from the rotary gas- or oil-fired dryer are the
result of the incomplete combustion of the fuel fired. Emission rates are
estimated to be equivalent to those listed in AP-42 under, Combustion of Fuels.
Profile 3-05-002A presents the estimated organic species breakdown of the
flue gas for a natural gas fired unit. For an oil fired unit, refer to

Profiles 1-01-004 and 1-01-005.

Hydrocarbon emissions from the asphalt-aggregate mixer and truck
loading area are the result of the vaporization of the low boiling point
hydrocarbon oils, however, their emission rates were not available at the
time this report was written. A sample of the vapor coming off of a pile
of compacted road asphalt was taken and analyzed for hydrocarbon species.

The results are presented in Profile 3-05-002B.

3.05-9 26200-795



Hydrocarbon emission rates for hot asphalt storage tanks can be
computed from information contained within API Bulletin 2523. Speciation
is similar to that presented in Profile 3-05-001B.

1,2
Controls '

Hydrocarbon emissions from hot asphalt batch plants are not generally
considered to be a major air pollution problem. Unburned or partially burned
hydrocarbons emanating from the rotary dryer can usually be reduced con-
siderably by improving combustion efficiency. Hydrocarbon emissions from
asphalt oil storage, mixing and asphaltic cement loading can be vented into
a venturi type wet scrubber, direct-fired afterburner, or introduced in with
the rotary dryer's combustion air supply. AP-40 offers an excellent explana-
tion of the various ways gaseous pollutants can be controlled (Ref. 2)

Profile Basis3

The organic species data presented in Profile 3-05-002A represents an
engineering evaluation of similar test data on a natural gas fired boiler
using gas collecting bottles and NIOSH type charcoal tubes. Profile 3-05-002B
represents a laboratory test performed on a sample of road asphalt. A gas
collecting bottle and NIOSH type charcoal tubes were also used to obtain a gas

sample for analysis,

Data Qualification

Profiles 3-05-002a, 1-01-004 and 1-01-005 represent similar situations
regarding fuel combustion data for dryers. Profile 3-05-002B represents a
specific situation found at a hot asphalt batch plant. The introduction of
a control device affecting hydrocarbon emissions could also effect the
emitted species as well as rate and should be taken into account. All

presented profiles here represent uncontrolled emisgions.
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DECEMBER 14. 1978 TABLE 3-05—-002A INDUSTRIAL PROCESS., MINERAL PROIUCTS
ASPHALT CONCRETE. ROTARY DRYER. NATURAL CAS FIRED
DATA CONFIDENCE LEVEL: 1V

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0025

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEICHT WEIGHT VOLUNE CLASSIFICATION
1 43105 ISOMERS OF HEXANE 86. 17 1. 00 .28 1 PARAFF IN
2 43122 ISOMERS OF PENTANE 72. 19 9. 00 2. 90 1 PARAFFIN
3 43204 PROPANE 44. 09 4. 00 211 1 PARAFFIN
4 43212 N-BUTANE 58. 12 ?.00 3. 60 1 PARAFFIN
3 43220 N-PENTANE 72. 193 &. 00 1.93 1 PARAFF IN
& 43248 CYCLOHEXANE 4. 16 1. 00 28 1 PARAFFIN
7 435202 TOLUENE 92.13 2. 00 - 931 3 AROMATIC
8 43302 FORMALDEHYDE 30. 03 8. 00 &.17 4 CARBONYL
4 43201 METHANE 16. 04 36. 00 81. 04 6 METHANE

10 43201 BENZENE 78. 11 4. 00 1.18 7 NON-REACTIVE

TOTAL 100. 00 100. 00

6 COMPOUNDS OF CLASSIFICATION 1 .92 30. 00 11. 10

0 COMPOUNDS OF CLASSIFICATION 2 .00 . 00 . 00

1 COMPOUNDS OF CLASSIFICATION 3 92.13 2. 00 .91

1 COMPCUNDS OF CLASSIFICATION 4 03 8. 00 6.17

0 COMPOUNDS OF CLASSIFICATION S5 - .00 . 00

1 COMPOUNDS OF CLASSIFICATION 6 16. 04 56. 00 81. 04

1 COMPOUNDS OF CLASSIFICATION 7 78. 11 4. 00 1.18

10 COMPOUND COMPOSITE 23. 23 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA ENCINEERING EVALUATION OF SIMILAR TEST DATA
B. REFERENCES: T.W. SONNICHSEN. KVB ENGCINEER
C. APPLICABLE SCC CATEGORIES: 3-05-002-01
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DECEMBER 14, 1978 TABLE 3-05-002B INDUSTRIAL PROCESS, MINERAL PRODUCTS, ASPHALTIC CONCRETE
IN PLACE ROAD ASPHALT
DATA CONFIDENCE LEVEL: 11

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0026

LINE SARODAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43103 ISOMERS OF HEXANE 86. 17 8. 10 3. 91 1 PARAFFIN
2 43115 C~7 CYCLOPARAFFINS 98.19 3.70 1. 98 1 PARAFFIN
3 43122 ISOMERS OF PENTANE 72. 13 9.70 3. 29 1 PARAFFIN
4 43204 PROFANE 443. 09 5. 30 3. 20 1 PARAFFIN
9 43212 N-BUTANE 98. 12 10.10 7.24 1 PARAFFIN
& 43214 ISOBUTANE J8. 12 11. 20 8.03 1 PARAFFIN
7 43220 N-PENTANE 72.19 9. 30 3. 08 1 PARAFFIN
a8 43231 N—HE XANE B86.17 8. 80 4. 23 1 PARAFFIN
4 43203 ETHYLENE 28. 09 2. 00 2. 96 2 OLEFIN

10 43209 PROPYLENE 42. 08 3. 90 3.87 2 OLEFIN

11 43213 BUTENE 36. 10 3. 20 4. 37 2 OLEFIN

12 43201 FMETHANE 16. 04 13. 70 40. 76 ) METHANE

13 43202 ETHANE 30. 07 4. 60 &, 37 7 NON-REACTIVE

14 43201 BENZENE 78. 11 9. 30 5. 08 7 NON-REACTIVE

TOTAL 100. 00 99. 99
8 COMPOUNDS OF CLASSIFICATION 1 b6. 56 98. 40 36. 58
3 COMPOUNDS OF CLASSIFICATIODN 2 43. 84 11. 80 11.20
O COMPOUNDS OF CLASSIFICATION 3 00 00 00
O COMPOUNDS OF CLASSIFICATION 4 00 00 00
O COMPOUNDS OF CLASSIFICATION 5 . 00 . 00 . 00
1 COMPOUNDS OF CLASSIFICATION 6 16. 04 15. 70 40.76
2 COMPOUNDS OF CLASSIFICATION 7 51. 38 14. 10 11.45
14 COMPOUND COMPOSITE 41. 68 100. 00 99. 99

NOTES: A, METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC-MS ANALYSIS OF LABORATORY TEST SAMPLES
B. REFERENCES: KVB TEST DATA (REF. 3)
€. APPLICABLE SCC CATEGORIES: 3-05-002-02
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3-06 INDUSTRIAL PROCESS, PETROLEUM INDUSTRY

REFINERY OPERATIONS --FUGITIVE EMISSIONS

.1
Introduction

Although a modern refinery is a complex system of many processes, the
entire operation can be divided into four major steps: separating, converting,
‘treating, and blending. The crude oil is first separated into selected frac-
tions (e.g., gasoline, kerosene, fuel, oil, etc.). Because the relative
volumes of each fraction produced by merely separating the crude may not con-
form to the market demands for each fraction, some of the less valuable
products, such as heavy naphtha, are converted to products with a greater
sale value, such as gasoline. This conversion is accomplished by splitting
(cracking), uniting (polymerization), or rearranging (reforming) the original
molecules. The final step is the blending of the refined base stocks with each

other and with various additives to meet final product specifications.

To accomplish this, thousands of valves, fittings, flanges and pumps

help to contain and transfer petroleum fluid to the various process units

within a refinery.

The potential sources of hydrocarbon fugitive emissions from oil

refining operations are discussed in the following sections as listed below:

. Fluid Catalytic Cracker Unit (FCCU)
. Catalytic Reformer

. Process Drains

. Cooling Towers

. Pipeline Valves/Flanges/Fittings

. Pressure Relief Valves

.  Pump/Compressor Seals

3.06-1 26200-795



3-06 INDUSTRIAL PROCESS, PETROLEUM INDUSTRY

3-06-002 FLUID CATALYTIC CRACKING UNITS (FCCU)--GENERAL

Process Descriptionl’2

Catalytic cracking involves the decomposition of large molecules into
smaller, lower-boiling molecules by the addition of heat and pressure with the
proper catalyst. Some of these molecules may polymerize to form large molecules.
Finely powdered catalyst is lifted into the reactor by the incoming heated oil
charge which vaporizes upon contact with the hot catalyst. Spent catalyst
settles out in the reactor, is drawn off at a controlled rate, purged with
steam, and lifted by an air stream into the regenerator where the deposited
coke is burned off under controlled combustion conditions.

Emissionsz’3

The resulting exhaust gases from the combustion of the coke deposits on
the catalyst and may contain catalyst dust, hydrocarbons, and other impuri-

ties originating in the charging stock, as well as the products of combustion.

Catalyst dust is generally the pollutant of major concern. Hydro-
carbons, carbon monoxide, ammonia, and organic acids are effectively con-

trolled by incineration in carbon monoxide (CQO) waste-heat boilers (Ref. 2).

AP-42 lists an uncontrolled hydrocarbon emission factor (e.g. without
CO waste-heat boilers) of 220 lb/lO3 bbl of fresh feed. Studies (Ref. 3)

conducted on FCC units with CO waste-heat bollers reported average hydrocarbon
emission rates of 1.6 lb/lO3 bbl of fresh feed. Profile 3-06-002 presents

the VOC emissions measured downstream of a FCC unit €O waste-heat boiler

(Ref. 3)

Controls

As previously mentioned, the CO waste-heat boiler offers a secondary
control feature for the unburned hydrocarbons, carbon monoxide, ammonia and
organic acids. Therefore additional controls for these pollutants are not
necessary. Electrostatic precipitators, however, are usually installed to
control particulate emissions to acceptable limits.
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Profile Basis3

Data presented in Profile 3-06-002 are based on field tests conducted
at a 50,000 bbl/day FCC unit employing a CO waste-heat boiler and electro-
static precipitator. Samples were collected in glass gas collection bottles
followed by NIOSH type charcoal tubes. The sample point was located down-

stream of the CO boiler in the exhaust stack.

Data Qualification

Profile 3-06-002 may be used to characterize the VOC emissions from a
typical FCC unit employing a CO waste~heat boiler and electrostatic precipi-
tator. Emission rates could vary, depending on the degree of catalyst coking

and concentration of hydrocarbons entering the CO boiler.
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DECEMBER

14, 1978

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0029

TABLE 3-06—-002

INDUSTRIAL PROCESS,

PETROLEUM INDUSTRY, REFINERY

FLUID CATALYTIC CRACKER, CO BOILER
DATA CONFIDENCE LEVEL: III

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEICGHT WEIGHT VOLUME CLASSIFICATION
1 43103 ISOMERS OF HEXANE 86. 17 13. 00 3. 69 1 PARAFFIN
2 43302 FORMALDEHYDE 30. 03 31. 00 41. 49 4 CARBONYL
3 43201 METHANE 16.04 36. 00 34. 63 ) METHANE
TOTAL 100. 00 100. 01
1 COMPOUNDS OF CLASSIFICATION 1 86.17 13. 00 3. 69
O COMPOUNDS OF CLASSIFICATION 2 .00 . 00 .00
O COMPOUNDS OF CLASSIFICATION 3 . 00 . 00 .00
1 COMPOUNDS OF CLASSIFICATION 4 30. 03 S51. 00 41. 49
O COMPOUNDS OF CLASSIFICATION S5 .00 .00 .00
1 COMPOUNDS OF CLASSIFICATION & 16. 04 36. 00 94. 83
O COMPOUNDS OF CLASSIFICATION 7 . 00 .00 .00
3 COMPOUND COMPOSITE 24. 43 100. 00 100. 01
NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA GC—-MS ANALYSIS OF SAMPLINO TRAIN CATCH TARKEN'WITH STACK
B. REFERENCES: HKVB TEST DATA (REF. 3) EXTENSION
C. APPLICABLE SCC CATEGORIES: 3-06-002-01
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3-06 INDUSTRIAL PROCESS, PETROLEUM INDUSTRY

3-06-005 PROCESS DRAINS

. . 1,3
Process Description™’

In refinery operations, condensate water and flushing water must be
drained from the process equipment. These process drains also remove process

liquid, leakage or spills and water used to cool pump glands.

Each major unit in a refinery is usually drained by a network of
small lines which are generally trapped at their inlets and flow into junction

or collection boxes, some of which are opened to the atmosphere.

The liquid waste then generally proceeds from the collection boxes
into a network of large trunk lines. These connect with interceptor lines

which carry the process water to API separators and water treatment plants.

C s 1
Emissions

Common sources of liquid hydrocarbons entering a drainage system are:
process ligquid sampling, turnarounds, blind changihg, process equipment leaks,
and spills. As the hydrocarbon-water mixture flows through the drainage
system, VOC's are evaporated from the surface and may escape to the atmos-

phere through vents (Ref. 1).

Hydrocarbon emission rates as found in AP-42 are: uncontrolled (210

lb/lO3 bbl waste); vapor recovery or separator control (8 lb/lO3 bbl waste).

Estimated volatile organic specie emissions data are presented in

Profile 3-06-=005.

Controlsl

Modern refining designs provide waste-water-effluent systems with
running-liquid-sealed traps and liquid-sealed and covered junction boxes.
These seals keep the amount of liquid hydrocarbons exposed to the air at a

minimum and thereby reduce hydrocarbon losses.

Another form of control is to connect vapor recovery equipment to the

drainage system.
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Profile Basis2

Profile 3-06-005 is a composite of five separate refinery API separators
and process drain hydrocarbon emissions tests. Controls other than inlet liquid
traps were not used. This was decided to best estimate the volatile organic

specie emissions from a typical refinery drainage system.

Samples were collected by means of gas collecting bottles and NIOSH
type charcoal tubes. Process flow rates were estimated using engineering

judgment.

Data Qualification

Profile 3-06-005 may be used to characterize the organic specie emis-

sions from a typical refinery drainage system.
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DECEMBER 14, 1978 TABLE 3-06-005 INDUSRIAL PROCESS, PETROLEUM INDUSTRY., REFINERY, FUGITIVE
EMISSIONS, DRAINAGE/SEPARATION PITS, COVERED. CRUDE OIL AND QAS
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0031

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43105 ISOMERS OF HEXANE 86. 17 12. 20 9. 28 1 PARAFFIN
2 43115 C-7 CYCLOPARAFFINS 98. 19 16. 20 11. 24 1 PARAFFIN
3 43116 C-8 CYCLOPARAFFINS 112. 23 3. 20 3. 01 1 PARAFF IN
4q 43122 ISOMERS OF PENTANE 72. 195 10. 10 9.13 1 PARAFF IN
3 43204 PROPANE 44 09 3. 90 8.76 1 PARAFFIN
6 43212 N—-BUTANE J8. 12 14. 30 16. 08 1 PARAFFIN
7 43214 ISOBUTANE 98. 12 4. 50 5. 03 1 PARAFFIN
8 43220 N-PENTANE 72. 13 12. 00 10. 83 1 PARAFFIN
? 43231 N-HE XANE 86.17 11. 90 9. 02 1 PARAFF IN

10 43201 METHANE 16. 04 2. 20 11.83 & METHANE

11 43202 ETHANE 30. 07 1.70 3.73 7 NON-REACTIVE

12 45201 BENZENE 78. 11 2. 40 2.03 7 NON-REACTIVE

TOTAL 100. 00 100. 01

9 COMPOUNDS OF CLASSIFICATION 1 73.70 93. 00 82. 42

0 COMPOUNDS OF CLASSIFICATION 2 .00 00 00

O COMPOUNDS OF CLASSIFICATION 3 . 00 00 .00

O COMPOUNDS OF CLASSIFICATION 4 .00 00 00

O COMPOUNDS OF CLASSIFICATION 5 . 00 . 00 00

1 COMPOUNDS OF CLASSIFICATION 6 i6. 04 2. 90 11.83

2 COMPOUNDS OF CLASSIFICATION 7 47. 00 4.10 5.76

12 COMPOUND COMPOSITE 65. 34 100. 00 100. 01

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA 6C—-MS ANALYSIS OF SAMPLING TRAIN CATCH
B. REFERENCES: WKVB TEST DATA (REF. 2)
€. APPLICABLE SCC CATEGORIES: 3-06-0035-01
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3-06 INDUSTRIAL PROCESS, PETROLEUM INDUSTRY

3-06-007 COOLING TOWERS

L. 2
Process Description

Refineries use large amounts of water in the cooling of certain operations
(heat exchangers) and process equipment. The large amounts of water used for
cooling are conserved by recooling the water in wooden towers. Cooling is

accomplished by evaporating part of this water.

Emissions

Hydrocarbons that might be entrained or dissolved in the water as a
result of leaking heat exchange equipment or other process equipment where
process cooling water has come into contact with a hydrocarbon stream are
readily discharged to the atmosphere in the cooling tower. Improperly de-
signed and/or maintained heat exchange equipment account for the majority
of process leaks entering the water being recirculated through the tower.
AP-42 (Ref. 1) reports an emission factor of 6.0 lb of HC/lO6 gallons of cool-

ing water for cooling towers.

Profile 3-06-~007 presents the estimated volatile organic species being

emitted from a typical refinery cooling tower (Ref. 3).

Controls2

Control generally takes the form of not allowing (if possible without
shutting a leaky unit down) process water that has come into contact with a
hydrocarbon stream or has otherwise been contaminated with odorous material
from entering the cooling tower. water supply. This can be accomplished through
the proper design and maintenance of heat exchange equipment which would then

minimize the majority of process fluid losses.

Another form of control has been made possible with advancements in
fan cooling of finned equipment, which in some instances has replaced the

need for conventional cooling towers.,

3.06-8 26200-795



Profile Basis3

Profile 3-06-007 represents test data obtained on a large forced air

refinery cooling tower serving an FCC unit, the gas plant for that FCC unit
and a reformer unit. The water circulation rate was reported as 42,500

gal/min.

Water samples were taken at the inlet and outlet of the tower and
analyzed (xylene extraction and GC analysis) for organic content. The organic

content was identified as 100% isopentane,

Data Qualification

Profile 3-06-007 may be used to characterize the volatile organic
emissions (as isomers of pentane) from a typical refinery cooling tower

serving the above mentioned equipment.
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DECEMBER 14, 1978

CONTROL DEVICE: NONE

TABLE 3-06-007 INDUSTRIAL PROCESS., PETROLEUM INDUSTRY, REFINERY
COOLING TOWERS, FUGITIVE EMISSIONS
DATA CONFIDENCE LEVEL: III

PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0035
LINE SARCGAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CcOobDE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43122 ISOMERS OF PENTANE 72.13 100. 00 100. 00 1 PARAFFIN
TOTAL 1040. 00 100. 00
1 COMPOUNDS OF CLASSIFICATION & 72.13 100. 00 100. 00
O COMPOUNDS OF CLASSIFICATION 2 . 00 . 00 00
O COMPOUNDS OF CLASSIFICATION 3 .00 .00 00
O COMPOUNDS OF CLASSIFICATION 4 .00 00 o0
O COMPOUNDS OF CLASSIFICATION 3 . 00 00 00
O COMPOUNDS OF CLASSIFICATION 6 .00 . 00 00
O COMPOUNDS OF CLASSIFICATION 7 .00 . 00 ol¢)
1 COMPOUND COMPOSITE 72. 15 100. 00 100. 00

NOTES: A. METHOD: CALCULATIONS FROM COMPOSITE SURVEY DATA €C-MS ANALYSIS OF ORAP SAMPLE TAKEN FROM TOWER EXTERIOR
B. REFERENCES: MWVB TEST DATA (REF. 3)
C. APPLICABLE SCC CATEGORIES: 3-06-007-01
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3-06 INDUSTRIAL PROCESS, PETROLEUM INDUSTRY
3-06~008A MISCELLANEQUS PIPELINE/VALVES--FLANGES

--FITTINGS
~-RELIEF VALVES

Process Descriptions

Pipeline valves, flanges, fittings and relief valves are a necessary
part of any pressurized liquid handling system and their functions are nelf-
explanatory.

3
Emissions

Liquid and vapor leaks can develop at valve stems, flanges, and fittings

as a result of heat, pressure, friction, corrosion, and vibration.

Ligquid and vapor leaks can develop at pressure relief valves as a result
of corrosion and failure of relief valves to reseat properly after blowoff.
The inaccessible nature of most pressure relief valves accounts for poor main-

tenance which could allow substantial leakage before repair.

Emission rates and their associated hydrocarbon composition are a func-~

tion of leak size for rates, and process material for speciation.

A recent study (Ref. 3) conducted on refinery emissions reported the

following emission rates:

Emission
Factor

Device Type Product {1b/day-device)
Valves & Fittings
Valves Gas 0.4
Metal connections Gas 0.003
Valves Liquid 0.02
Metal connections Ligquid 0.003

Composite Emission Factor for
Valves - gas/liquid 0.15 lb/day-valve *

*Previous inventories (Ref. 4,5) have reported that the ratio of valves in liquid
service to those in gas service in refinery operations was approximately 3 to 1.
Applying this ratio to the emission factor for valves listed in the above table
resulted in a composite emission factor of 0.15 1lb/day valve which agrees with
AP-42's 0.15 1lb/day valve emission factor (Ref. 1).
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Pressure relief valves have an emission factor of 11 lb/day-valve as

reported in AP-42 (Ref. 1).

Details on pipeline and valve emissions are extensive and beyond the
scope of this report, and the reader is advised to consult Reference 3 for

further details.

The volatile organic species being emitted per device type is a function
of the contained process fluid. Profile 3-06-008A through N characterize
these emissions for various process fluids. Profile 3-06-008N applies to
pressure relief valves for liquified petroleum gas service.

Controls3

Control generally takes the form of:

proper valve or fitting selection,

improved maintenance - scheduled leak checking,
tightening, greasing or replacement when possible, and

improved materials - e@.g., valve packing, glands, etc.

Profile Basis3

Over 18,000 valves and miscellaneous fittings were checked for leaks.
Leaks were checked for through KVB's spray and sniff (soap sprayer and TLV
Explosion meter) method which is explained in Reference 3. The organic
composition of a selected group of leaking valves and flanges was determined
through the use of grab samples or gas collecting bottles plus NIOSH type

charcoal tubes. Profiles 3-06-008A through N are the direct result of this
effort.

Data Qualification

The above mentioned hydrocarbon emission factors and profiles may be
used to characterize the volatile organic emissions from a refinery. Each

prcfile identifies the process fluid associated with the leaking valves,

flanges or fittings.
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DECEMBER 14. 1978 TABLE 3-06—008A INDUSTRIAL PROCESS., PETROLEUM INDUSTRY, REFINERY MISCELLANOUS
PIPE/VALVE FLANGES, COMPOSITE
DATA CONFIDENCE LEVEL: III

CONTROL DEVICE: NONE
PROCESS MODIFICATION: NONE
KVB PROFILE KEY 0316

LINE SAROAD CHEMICAL MOLECULAR PERCENT PERCENT CHEMICAL
NO. CODE NAME WEIGHT WEIGHT VOLUME CLASSIFICATION
1 43103 ISOMERS OF HEXANE 86.17 1. 60 .63 1 PARAFFIN
2 43106 ISOMERS OF HEPTANE 100. 20 . 80 .26 1 PARAFFIN
3 43107 ISOMERS OF OCTANE 114. 23 . 40 .13 1 PARAFF IN
4 43108 ISOMERS OF NONANE 128. 25 . 90 .13 1 PARAFFIN
S 43109 ISOMERS OF DECANE 142. 28 .30 .07 1 PARAFFIN
] 43115 C—7 CYCLOPARAFFINS 98. 19 . 20 .07 1 PARAFFIN
7 43117 C-9 CYCLOPARAFFINS 126. 26 .10 .03 1 PARAFF IN
8 43122 ISOMERS OF PENTANE 72. 15 7.80 3. 57 1 PARAFF IN
9 43204 PROPANE 44 09 11. 50 8. 63 1 PARAFF IN

10 43212 N—-BUTANE 58. 12 18. 30 10. 41 1 PARAFFIN

11 43214 ISOBUTANE 58. 12 7. 40 4. 20 1 PARAFFIN

12 43220 N-PENTANE 72. 15 7.70 3. 94 1 PARAFFIN

13 43231 N—HEXANE 86. 17 3. 40 1.32 1 PARAFFIN

18 43232 N—HEP TANE 100. 20 1. 40 46 1 PARAFFIN

15 43233 N-OCTANE 114. 23 1. 80 . 93 1 PARAFFIN

16 43235 N—NONANE 128. 25 . 6