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FOREWORD 

This repo r t  describes the development o f  emission fac to rs  f o r  v o l a t i l e  
organic compounds (VOC’s), n i t rogen oxides (NOx), and s u l f u r  oxides (SO,) 
emissions f o r  a number o f  source c l a s s i f i c a t i o n  categor ies (SCC’s). 
emission f a c t o r  l i s t i n g  f o r  f i v e  c r i t e r i a  p o l l u t a n t s  ( p a r t i c u l a t e  matter, 
n i t rogen oxide, s u l f u r  oxide, v o l a t i l e  organic compounds, and carbon 
monoxide) i s  included. A l l  emission fac to rs  reported i n  AP-42 through the 
Fourth Ed i t i on  (September 1985) and Supplement A t o  AP-42 (December 1986) 
are presented i n  tab le  format. Add i t iona l l y ,  emission f a c t o r  estimates f o r  
VOC, NO,, and SOx t h a t  were developed dur ing the  cur ren t  work are presented. 
The p r o j e c t  was administered by the U. S. Environmental Protect ion Agency 
(EPA) w i t h  funding from the Nat ional  Acid P r e c i p i t a t i o n  Assessment Program 
(NAPAP) Task Group on Emissions and Controls. David J. Beecy o f  the U. S. 
Department o f  Energy serves as chairman o f  t h i s  task group. The EPA Pro jec t  
O f f i c e r  was J. David Mobley. The p r o j e c t  has been a cooperat ive e f f o r t  w i th  
assistance from EPA’s A i r  and Energy Engineering Research Laboratory (AEERL) 
and Emerico L. Martinez, Wi l l iam H. Lamason, Arch A. MacQueen, 
E. Susan Kimbrough, and Charles 0. Mann o f  t he  EPA’s O f f i c e  o f  A i r  Q u a l i t y  
Planning and Standards (OAQPS). 

An 
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EXECUTIVE SUMMARY 

As p a r t  o f  t he  National Acid P r e c i p i t a t i o n  Assessment Program (NAPAP), 
the A i r  and Energy Engineering Research Laboratory (AEERL) o f  the U. S. 
Environmental Protect ion Agency (EPA) updated the October 1985 NEOS Source 

C l a s s i f i c a t i o n  Codes and Emission Fac t o r  L i s t i n q  t h a t  was prepared by EPA’s 
O f f i c e  o f  A i r  Q u a l i t y  Planning and Standards (OAQPS). I n  Phase I o f  the 
update (EPA-600/7-86-052, December 1986), v o l a t i l e  organic compound (VOC) 
emission f a c t o r  est imates were generated f o r  those source c l a s s i f i c a t i o n  
categor ies (SCC’s) where substant ia l  amounts o f  VOC emissions were expected. 
The major emphasis o f  t h a t  e f f o r t  was on organic chemical manufacturing 
processes and storage o f  petroleum products and organic chemicals. This 
repo r t  describes the second phase o f  the update which consisted o f  
developing VOC emission f a c t o r  est imates f o r  a l l  remaining SCC’s. 
Add i t i ona l l y ,  State A i r  Of f i ces  have submitted repor ts  t o  NEDS on emissions 
from p o i n t  sources w i t h i n  t h e i r  States. The SCC’s appearing i n  these 
repor ts  which prev ious ly  lacked emission fac to rs  were targeted as h igh  
p r i o r i t y  SCC’s f o r  the development o f  v o l a t i l e  organic compound (VOC), 
n i t rogen  oxide (NOx) and s u l f u r  oxide (SOx) emission fac to rs .  

repo r t  resu l ted  from updating a l l  emission f a c t o r  changes through AP-42, 
Fourth Ed i t ion .  During t h i s  e f f o r t ,  t he  SCC l i s t i n g  was rev ised t o  
incorporate a l l  changes through Appendix A t o  AP-42 (October 1986). 
r e p o r t  a lso  contains a number o f  new SCC’s and changes t o  e x i s t i n g  SCC’s 
t h a t  have been prev ious ly  l i s t e d .  A complete l i s t i n g  o f  a l l  SCC’s and 
emission fac to rs  publ ished i n  the  1985 NEDS document, as we l l  as t h e  
emission fac to r  est imates developed dur ing  Phase I and Phase I 1  o f  t he  
update are included i n  t h i s  repor t .  

emission f a c t o r  est imates f o r  a l l  SCC’s t h a t  had no cur ren t  l i s t i n g  o f  VOC 
emission factors.  Also included i n  t h i s  work was the development o f  NO, and 
SO, emission f a c t o r  est imates f o r  SCC’s which were included i n  repo r t s  

The SCC’s and emission fac to rs  that are reported i n  OAQPS’s 1985 NEDS 

This 

I n  the  cur ren t  work by AEERL, the pr imary ob jec t i ve  was t o  provide VOC 

v i i i  
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submitted by States tha t  previously lacked these factors.  The new emission 
fac to r  estimates resu l t i ng  f r o m  t h i s  current  work a r e  not o f  the same known 
q u a l i t y  as emission factors  tabulated i n  AP-42. They represent best ' 
e s t i m a t e s  which have not been subjected t o  r igorous q u a l i t y  assurance. 
These factors  were generated f r o m  estimates taken from the l i t e r a t u r e ,  f r o m  
averaging of data submitted by 13 State a i r  q u a l i t y  o f f i ces ,  and through 
technology t rans fe r  o f  emission factors  f o r  SCC's from s im i la r  indus t r ies .  
Extensive notes and references are supplied i n  an appendix expla in ing how 
the new emission fac to r  estimates were generated. 
notes g ive an i nd i ca t i on  o f  data q u a l i t y  by repor t ing  the number o f  emission 
tes ts  used t o  develop a fac to r .  

I n  some cases, these 

State Contacts 

Thir teen States were contacted t o  ob ta in  emissions data from emission 
inventories, t e s t  reports, and permit f i l e s .  
i n d u s t r i a l  sectors and po te r i t i a l l y  l a rge  emission sources were s p e c i f i c a l l y  
targeted dur ing t h i s  e f f o r t .  
States, seven through computerized emissions inventor ies and f i v e  through 
review o f  permit f i l e s .  
averaging the emission data submitted f o r  each SCC. 
o r  indus t r ies  were recontacted t o  provide more complete process descr ip t ions 
and product ion rates.  
data on metal operations (both primary and secondary) and on mineral 
products operations. 

States which have la rge  

Emissions data were supplied by 12 o f  the 

Emission f a c t o r  estimates were generated by 
I n  some cases, States 

States provided a substant ia l  amount o f  emissions 

A number o f  source spec i f i c  documents, inc lud ing  Background Informat ion 
Documents (BIDS), I n d u s t r i a l  Process P ro f i l es ,  Source Assessments, and 
chemical spec i f i c  emission source survey documents were reviewed t o  gather 
informat ion on emissions and processes. 
informat ion on process descr ipt ions,  operat ing parameters, r a w  mater ia ls,  
and end products f o r  many source categories. This informat ion was used t o  

These documents provided useful  

i x  



compare similar processes in different industries in order to apply 
technology transfer of emission factors across industries where appropriate. 
The Industrial Process Profiles, although somewhat outdated (pub1 ished in 
1977 and 1980). proved especially useful for this exercise. 

1 s  i i F o r C 1  a on 

In 1985, EPA asked States to submit emissions data for large sources of 
criteria pollutants. 
from sources emitting over 100 tons/year. Source test emissions data have 
been submitted, as well as emission estimates based on AP-42 emission 
factors or engineering judgement. Where no emission factors were available, 
States have requested that emissions be calculated for them by the National 
Emissions Data System (NEDS). NEOS calculates emissions by using emission 
factors already in the system for an SCC. Where no emission factors have 
ever been reported, the SCC’s were flagged for emission factor development 
as a high priority for this work assignment. 

Emphasis was placed on SO,, NO,, and VOC emissions 

Results 

At the completion of the Phase I1 effort, 99 percent (2725) ‘of the 
SCC’s have VOC emission factors or emission factor estimates associated with 
them or do not need emission factors due to their general description. 
these, 37 percent (1006) were developed during this effort. Emission 
factors for NO, and SO, are included for 75 percent of the SCC’s in the 
listing. 
currently contained in NEDS and shows a breakdown of progress by major 
source category. Ourlng this effort, over 100 VOC emission factors were 
developed in each o f  the following major source categories: chemical 
manufacturing, primary metals operations, and secondary metals operations. 

Forty-six States sent in reports on emissions for SCC’s in which 
emission factor development was necessary for NO,, SO,, and VOC. Emission 
factors for 293 different SCC’s were included in these reports. Of the 
293 SCC’s for which factors were needed, 130 NO, emission factors 
(98 percent of the NO, requests) were developed, 128 SO, emission factors 

Of 

Table 1 sumnarizes the emission factor development for the SCC’s 
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(99 percent o f  the SOx requests) were developed, and 169 VOC emission 
factors  (100 percent o f  the VOC requests) were developed. These emission 
factors  are based on data supplied i n  pub1 ished 1 i tera ture  and technology 
t rans fe r  o f  ex i s t i ng  emission fac to rs  from s i m i l a r  processes. Many o f  the 
State submit ta ls were received l a t e  i n  the pro jec t ,  and emission fac to r  
development i s  on-going. Two States had not ye t  submitted emissions data t o  
NEOS as o f  A p r i l  30 ,  1987. I n  i t s  f i n a l  form, t h i s  document w i l l  address 
a l l  SCC's fo r  which State repor ts  on emissions requ i re  emission fac to r  
development . 

Recommendat i o u  

Recommended a c t i v i t i e s  f o r  future study include the development o f  

Further review o f  data which have been 
idd i t i ona l  NO, and SO, emission fac to r  estimates. The approach would be 
s i m i l a r  t o  t h a t  used f o r  VOC's. 
co l lec ted  from States and the l i t e r a t u r e  may help generate addi t ional  NO, 
and SO, emission fac to r  estimates. Source categories targeted are chemical 
manufacturing indus t r ies  and primary and secondary metals indus t r ies .  

q u a l i t y  by AP-42 standards p r imar i l y  because they a re  o f  unknown o r  
uncer ta in  qua l i t y .  
qua l i t y ;  however, t he  data should be reviewed and v e r i f i e d  before higher 
ra t i ngs  are appl ied. 
these "E' r a ted  factors, w i t h  emphasis on t e s t i n g  o f  sources w i th  l a rge  VOC 
emission factors .  
des i rab le should be included i n  fu tu re  work. 

Emission factor  development needs for p a r t i c u l a t e  matter (PM) and 
carbon monoxide (CO) should be i d e n t i f i e d  t o  determine the amount o f  
add i t iona l  work necessary i f  f i l l i n g  o f  emission fac to r  gaps f o r  S C C ' s  f o r  
these two p o l l u t a n t s  i s  desired. 

The emission factors developed dur ing t h i s  e f f o r t  are considered o f  "E" 

I n  some cases, the fac to rs  may be o f  much higher 

Emissions t e s t i n g  i s  recomnended f o r  improving some o f  

I d e n t i f i c a t i o n  o f  t he  SCC's f o r  which tes t i ng  i s  

x i  i 



ABBREVIATIONS 

A 
BBL 
BO F 
CHP 
DCBL 

DCB 
DCIPE 
DC P 
D IPB 
EAF 
H.S.S. 
JP-4 
LDV 

LPG 
MBA-AP 
MCB 
MD I 
MEK 

I MIBK 
I MDV 

MMA 
8 

MMBtu/Hr 
NEG 
PART 
PO 
RVP 

i 
I 

I 
I 

I 5 

SCC 

L IST  OF ABBREVIATIONS AND SYMBOLS 

- -  Ash content o f  fue l  on a weight-by-percent basis 
- -  B a r r e l s  
- -  Basic Oxygen Furnace 
- -  Cumene Hydroperoxide 
- -  Dichlorobenzene 
- -  Dichlorobutene 
- -  Dichloroisopropyl  Ether 
- -  Dichloropropane 
- - D i  isopropyl benzene 
- -  E l e c t r i c  Arc Furnace 
- -  Hor izontal  Stud Soderberg 
- -  Naphtha-Type Je t  Fuel 
- -  Light-Duty Vehicle 
- -  L i q u i f i e d  Petroleum Gas 
- -  Methyl Benzyl Alcohol -Acetophenone 
- - Monochl orobenzene 
- - Methyl enebi s (4-phenyl isocyanate) 
- -  Methyl Ethy l  Ketone 
- -  Methyl Isobuty l  Ketone 
- -  Medium-Duty Vehicle 
- -  Methyl Methacrylate 
- -  M i l l i o n  B r i t i s h  Thermal Un i ts  per Hour 
- -  Neg l ig ib le  emissions 
- -  Par t i cu la te  
- -  Propylene Oxide 
- -  Reid Vapor Pressure i s  the absolute pressure o f  gasol ine 

- -  Su l fu r  content o f  f ue l  on a weight-by-percent basis.  
- -  Source C lass i f i ca t i on  Code 

* 

100°F i n  ps ia  as determined by ASTM Method D323-72. 
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L I S T  OF ABBREVIATIONS AND SYMBOLS (Continued) 

SCFM 
Sq. F t .  
TBA 
TDA 
T D I  
voc 
V.S.S. 

W/ 

w/o 

SYMBOLS 

Ca 
co 
c02 
FeSi  

HC1 
HCN 
HNOj 

H2S04 
Lb 

MgO 
Na 

"3 

SOX 

'2% 

Ti02 

- -  Standard Cubic Feet per Minute 
- -  Square Feet 

- -  Toluene Diamine. 
- -  Toluene Diisocyanate 
- -  V o l a t i l e  Organic Compound 
- -  Ver t i ca l  Stud Soderberg 

t 

- -  t -BUtyl  Alcohol 

- -  w i th  
--  without 

- -  Calcium 
- -  Carbon Monoxide 
- -  Carbon Dioxide 
- -  Fer ros i l i con  
- -  Hydrochloric Acid 
-- Hydrogen Cyanide 
- -  N i t r i c  Acid 
--  S u l f u r i c  Acid 
- -  Pound 
- -  Magnesium Oxide 
- -  Sodium 
- -  Amnonia 
- -  Nitrogen Oxides 
- -  Phosphorus Pentoxide 
- -  Su l fu r  Oxides 
- -  Titanium Dioxide 

t 
Readers more f a m i l i a r  w i t h  met r ic  u n i t s  may use the conversion tab le  on 
page x i v .  
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CONVERSION FACTORS 

To Multiply By To Convert From 

Acre 
Acre 
Barrel (Bbl 
Barrel (Bbl 
Gallon (gal 
Inches (in) 
Feet (ft) 

Square Meter 
hectare (ha) 
Gallons (gal 
Liters (1) 
Liters (1) 
Centimeters 
Meter (m) 

(m2) 4047 
2.471 
42 
159 
3.785 
2.54 
0.3048 

cm 1 

Square meter (m 2 ) 0.0929 
Cubic meter (m3) 0.0283 

28.316 
Cubic centimeters/second 472.0 

3 0.77 Cubic meter (m ) 
3 0.0024 Cubic meter (m ) 

Grams/calorle (g/cal) 251.98 
Btu/hour 1400.0 
Watts 0.293 
Kilogram (kg) 0.45 
Kilogram (kg) 907.1 
Gram/ki 1 ogram (g/kg) 0.496 

Square feet (ft2) 
Cubic feet (ft3) 
Cubic feet (ft3) Liters (1) 
Cubic feet/minute 
Cubic yard (yd3) 
Board foot 
Btu 
Pound steadhour 
Btu/hour 
Pounds (lbs) 
Ton 
Pound/ton (1 b/ton) 
Farenhei t Centigrade (OF-32) 5/9 
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SECTION 1 
INTRODUCTION 

I n  October 1985, the U. 5 .  Environmental Protect ion Agency (EPA) issued 
the NEDS Source C l a s s i f i c a t i o n  Codes and Emission Factor L i s t i n q  prepared by 
EPA’s  O f f i ce  o f  A i r  Q u a l i t y  Planning and Standards (OAQPS). This document 
presented source c l a s s i f i c a t i o n  codes (SCC’s) which serve as the  bas is  fo r  
the National Emissions Data System (NEDS). OAQPS’s 1985 document presents 
omission fac to rs  f o r  t he  f i v e  NEDS p o l l u t a n t s  (pa r t i cu la te  matter, su l fu r  
oxides, n i t rogen oxides, v o l a t i l e  organic compounds, and carbon monoxide). 
For many o f  the  SCC’s, no emission fac to rs  had been presented. 

As pa r t  o f  the  National Acid P r e c i p i t a t i o n  Assessment Program (NAPAP), 
the A i r  and Energy Engineering Research Laboratory (AEERL) o f  the  U. S. EPA 
updated OAQPS’s 1985 document. 
aupply v o l a t i l e  organic compound (VOC) emission f a c t o r  estimates f o r  SCC’s 
where substant ia l  emissions would be expected. 
those SCC’s where l i t t l e  o r  no VOC emissions were expected. 
the work completed dur ing Phase I o f  the  update and a l i s t i n g  o f  VOC 
emission fac to rs  i s  repor ted i n  VOC Emission Factors f o r  NAPAP Emission 
Inventory, EPA-600/7-86-052. The second phase o f  the  update, described 
herein, focused on the  remaining SCC’s where VOC emission f a c t o r  estimates 
were s t i l l  needed. Add i t iona l l y ,  n i t rogen  oxide (NO,) and s u l f u r  oxide 
( S O x )  emission f a c t o r  estimates were developed f o r  SCC’s where t h a t  
information had been speci f i c a l l  y requested by States. 

estimates f o r  VOC, SO,, and NO,. 
i n  OAQPS’s 1985 NEDS document i s  presented i n  Section 9. Approximately 
90 add i t iona l  SCC’s a re  inc luded which have been added t o  the  NEDS system 
since October 1985. VOC, SO,, and NOx emission fac to rs  a re  inc luded from 
the OAQPS document, as we l l  as a l l  emission f a c t o r  estimates generated 
dur ing Phase I and Phase I1 o f  t h i s  e f f o r t .  Wi th in  the  t a b l e  o f  emission 
factors  presented here, the  SCC’s f o r  which emission f a c t o r  estimates were 

The focus o f  Phase I o f  the  update was t o  

Minor emphasis was placed on 
A summary o f  

This r e p o r t  describes the  Phase I1 e f f o r t  i n  generating emission fac to r  
A complete l i s t i n g  o f  t he  SCC’s contained 
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added dur ing Phase I and Phase I 1  of the  update can be i d e n t i f i e d  by the  
presence o f  a number i n  the NOTES column a t  the  f a r  r i g h t  o f  each page, and 
an a s t e r i s k  i n  f r o n t  o f  the estimate. Some fac tors  l i s t e d  i n  the  1985 
Report which are not  AP-42 factors .  a lso  have been flagged w i t h  an aster sk. 
Notes exp la in ing  how each new emission f a c t o r  est imate was derived are 
included i n  Appendix A o f  t h i s  repor t .  Appendix 8 contains l e t t e r e d  
footnotes f o r  non AP-42 factors which were included i n  the  1985 'Report. The 
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i factors .  
l i t e r a t u r e  and emission factor  est imates obtained from var ious a i r  q u a l i t y  
d i s t r i c t s  w i t h i n  States. These emission f a c t o r  estimates, however, prov ide 
an i n t e r i m  means fo r  est imat ing emissions u n t i l  more supportable, AP-42 type 
fac to rs  become avai 1 ab1 e. 

They are based upon whatever data could be obtained from the  
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SECTION 2 
NEDS SCC’S AN0 EMISSION FACTOR LISTING 

The Source Classification Codes (SCC’s) presented in Section 9 comprise 
the basis upon which the National Emissions Data System (NEDS) is 
structured. 
logically associated with a point source of air pollution within a given 
source category. 
represented by one or more of these SCC’s. 

from the October 1985 document for the five criteria pollutants: 
particulate matter (PM), volatile organic compounds (VOC), nitrogen oxides 
(NOx), sulfur oxides (SO,), and carbon monoxide (CO). These factors are 
used in NEOS to automatically compute estimates of emissions associated with 
a process when a more accurate estimate is not supplied to the system. Many 
o f  these factors are taken directly from AP-42. In some cases, however, 
they may be derived from information not yet incorporated into AP-42 or may 
be based on the similarity of one process to another for which emissions 
Information does exist. 

The SCC and emission factor listing reported in the October 1985 report 
resulted from updating all emission factor changes through AP-42, Fourth 
Edition. The 1985 report contained a number of new SCC’s. Additional SCC’s 
have been added to NEDS subsequent to the 1985 Report at the request of 
State and local agencies. Also included in the listing are changes to any 
existing SCC’s that appeared in the previous listing. 

mal Volume I 1  : AEROS U ser’s Manual, EPA-450/2-76-029a. Instructions for 
. coding specific sources may be found in the Enaineerina Reference Manual for 
rpdinq NEDS and EIS/P&R F m s  - Volu I: Introduction, EPA-450/4-80-007; 

Each SCC represents a specific process or function that is 

In NEOS, any operation that causes air pollution can be 

Also presented herein are emission factors that correspond to each SCC 

More information on NEOS data coding procedures may be found in 

Yolu me I 1  : Comoendia of Processes , EPA-450/4-80-007; and Volume I I I : 
I Lpmoend ia of Processes , EPA-450/4-80-007. Codes used in coding NEDS data 

may be found in AEROS Manual Volume V: 
EPA-450/2-76-005a. 

AEROS Manual of Codes, 
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Addi t ional  informat ion on NEDS data r e t r i e v a l s  may be found i n  the 
pub1 i c a t i o n  NEDS National Emissions Data Svstem Information, 
EPA-450/4-80-013a. This repor t  i s  an e x t r a c t  o f  a more de ta i led  
publ icat ion:  AEROS Manual Vo lume I 1 1  : AEROS Summarv and Retr ieva l  Manual, 
EPA-450/2-76-009C. AEROS Volume 111 contains informat ion on n o t  on ly  the 
NEDS system bu t  the SAROAD ( a i r  q u a l i t y )  system as we l l .  



SECTION 3 
STATE SUBMITTALS TO NEDS WHICH REQUIRED 

DEVELOPMENT OF EMISSION FACTORS 

Fol lowing the  October 1985 NEDS/NAPAP Emission Inventory Workshop held 
by EPA, a h igh p r i o r i t y  was placed on States submitt ing emissions data t o  
NEDS. For NAPAP purposes, States were asked t o  focus on sources emi t t i ng  
100 tons/year o r  more o f  SO,, NO,. and VOC. Various procedures may be used 
to ca lcu la te  emissions, which are ou t l i ned  i n  the  NEDS/NAPAP Emission 

omlssions data are considered the  most accurate data. I f  no ind iv idua l  
source emissions data are avai lab le,  the use o f  AP-42 emission fac to rs  is 
roconended. AP-42 fac to rs  are no t  ava i l ab le  f o r  a l l  sources, however. I n  
the absence o f  AP-42 emission factors ,  the  States may use t h e i r  own 
judgement i n  est imat ing emissions o r  they may request t h a t  NEDS ca lcu la te  
omissions f o r  these sources. NEDS ca lcu la tes  emissions by us ing emission 
factors already i n  the  system f o r  a requested SCC. I f  no emission f a c t o r  
has ever been repor ted t o  NEDS, then r e s u l t i n g  emissions are reported as  
zoro. 

"Quick Look Reports" from the  NEDS f i l e  were generated which f lagged 
those SCC's where States have ind ica ted  t h a t  NEDS ca l cu la te  emissions and 
NtDS has repor ted zero emlssions. 
factor  estimates f o r  these SCC's were g iven a h igh  p r i o r i t y  f o r  t h i s  
Phase I 1  update. 

ca lcu la t ions  were addressed during t h i s  e f f o r t .  
( 1 1 2 )  o f  the  requests were f o r  SCC's where i t  was not  f eas ib le  t o  estimate 
omission factors .  These SCC's f e l l  i n t o  two categories: "General" and 
"Other/Not Specified." The "General" codes are no t  r e l a t e d  t o  any s p e c i f i c  
process, b u t  ra the r  i d e n t i f y ,  i n  o v e r a l l  terms, a category o f  emissions. A 
l i s t i n g  of "General" appl ies t o  an e n t i r e  category, p rov id ing  a composite o r  
summation o f  emissions f o r  t he  e n t i r e  source. 

k e n t o  r y  Workshoo Procee din-, October 1985, prepared by €PA. Source t e s t  

Prov id ing NO,, SO,, and VOC emission 

One hundred eighty-one o f  these requests f o r  emission f a c t o r  
The remaining 38 percent 

I n  most cases, these 
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"General" SCC's are considered too general o r  obsolete because o f  the 
add i t i on  t o  the  NEDS system of more spec i f i c  SCC's which represent s ing le  
vents o r  stacks. 
o r  conta in  "888" as the  cent ra l  d i g i t s )  are used t o  represent process 
a c t i v i t i e s  t h a t  may ex i s t ,  but  f o r  which no spec i f i c  SCC's have been 
defined. These may represent very spec i f i c  processes, and each reported 
value from State f i l e s  may represent a d i f f e r e n t  process. 
"General" and "Other/Not Classi.f ied" SCC's are s t i l l  used by many States 
when process a c t i v i t i e s  do no t  match up exac t l y  w i t h  process descr ip t ions o f  
l i s t e d  SCC's. However, ne i the r  t h e  "General" SCC's nor the  "Other/Not 
Class i f ied"  SCC's were addressed during t h i s  e f f o r t .  Appendix C summarizes 
the  Sta te  requests fo r  emission f a c t o r  ca lcu la t ions  i n  more d e t a i l .  

The second group o f  SCC's (which end i n  "97," "98," "99," 

Both the  
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SECTION 4 
SOURCES OF INFORMATION 

I n  the current  work, the primary ob jec t i ve  was t o  provide VOC emission 
t o r  estimates f o r  a l l  SCC’s having no VOC emission fac to r  l i s t e d .  
H t lona l l y ,  NO, and SO, emission fac to r  estimates were developed f o r  SCC’s 
tre tha t  informat ion was s p e c i f i c a l l y  requested by States (as explained i n  

k c t i o n  3 ) .  The major e f f o r t  o f  Phase I1 was t o  obta in  emissions data f r o m  
t o t e s  through emissions data bases, t e s t  repor ts  f i l e d  i n  State o f f i ces ,  

Emissions I emissions t e s t i n g  associated w i th  permi t t ing  requirements. 
e were also co l lec ted  through an extensive l i t e r a t u r e  search. For some 
iustr ies, l i t e r a t u r e  on spec i f i c  process descr ip t ions was consulted and, 

sed on studies o f  s i m i l a r  processes i n  d i f f e r e n t  indust r ies,  i t  was deemed 
propr la te  f o r  t h i s  p ro jec t  t o  t rans fe r  emissions fac to rs  reported f o r  

CC’r i n  one indust ry  t o  s i m i l a r  SCC’s i n  o ther  indust r ies.  The new 
@fcr lon fac to r  estimates r e s u l t i n g  from t h i s  cur ren t  work are no t  o f  the 
(me known q u a l i t y  as emission fac to rs  tabulated i n  AP-42. They were 
lonerated f r o m  sparse data from the l i t e r a t u r e  and f r o m  emission f a c t o r  
ist imates provided by ind iv idua l  a i r  q u a l i t y  d i s t r i c t s  within States. 

ired t o  generate emission f a c t o r  estimates f o r  t h i s  Phase I 1  e f f o r t .  
The remainder o f  t h i s  sect ion summarizes the sources o f  informat ion 

I, 1 STAPPA/ALAPCO SURVEY 
1 ,  

! I n  A p r l l  1986, the State and T e r r i t o r i a l  A i r  P o l l u t l o n  Program 
dmin is t ra to rs  and the Associat ion o f  Local A i r  P o l l u t i o n  Control O f f i c i a l s  
STAPPA/ALAPCO) i n i t i a t e d  a survey o f  a l l  t h e i r  members request ing t h a t  
missions data be sent t o  the EPA f o r  use i n  developing emission factors.  

It was an t ic ipa ted  t h a t  data co l l ec ted  dur ing t h i s  survey would provide 
useful in format ion f o r  t h i s  work assignment. However, the informat ion 
submitted was o f  l i m i t e d  use i n  f i l l i n g  i n  emission f a c t o r  gaps f o r  NO,, i SO,, and VOC. 
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As o f  A p r i l  1, 1987, 139 S t a t e  and loca l  agencies had responded t o  t h e  
survey, w i th  39 respondents supplying EPA w i th  emissions data. 
39 agencies prov id ing emissions data, 22 o f  them provided data on sewage 
sludge o r  s o l i d  waste inc inerators  only f o r  which emission factors  have 
a1 ready been calculated. . 

As p a r t  o f  t h i s  emission fac to r  development task, 21  emission t e s t  
repor ts  from the STAPPA/ALAPCO Survey were reviewed. 
repor ts  provided data f o r  pa r t i cu la te  emissions only and some contained 
emission t e s t  summaries f o r  SCC's f o r  which emission fac to rs  had already 
been reported i n  AP-42. 
on emission t e s t  repor ts  provided through the STAPPA/ALAPCO Survey 
responses. 

O f  the 

A number o f  the 

Four emission fac to r  estimates were developed based 

4.2 STATE CONTACTS 

A major emphasis o f  the Phase I1 work was on contact ing State a i r  
p o l l u t i o n  cont ro l  agencies i n  States where indus t r ies  f o r  which emission 
fac to rs  had no t  been ca lcu lated are located. The States contacted were 
selected on the basis o f  t h e i r  having the l a rges t  po r t i on  o f  chemical 
manufacturing indust r ies,  metals operations, and petroleum indust r ies.  It 
was expected t h a t  these States would have the highest amount o f  
process-related emissions. During the Phase I work, s i x  States had been 
contacted; however, only one State was able t o  send usefu l  data i n  the t i m e  
a l l o t t e d .  During Phase 11, the other f i v e  States were recontacted along 
w i th  an add i t iona l  seven States. A t o t a l  o f  13 States were contacted i n  an 
attempt t o  gather emissions data from emission t e s t  repor ts  and emission 
inventor ies.  

i s  presented i n  Table 2. 
SCC system t o  code emission points .  Data submitted were reviewed and, where 
possible, SCC's were assigned based on process descr ip t ions provided. SCC's 
could not be assigned f o r  approximately one-hal f  o f  the data provided by 
these States due t o  incomplete process descr ip t ions  o r  descr ip t ions tha t  d i d  

A sumnary o f  t he  emissions data provided through these State contacts 
Six  o f  the States prov id ing data do not use the 
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not. match those l i s t e d  i n  the pub7 
aimipanies o r  a review o f  permit fi 
G oinplete process descr ip t ions.  

I t  was assumed t h a t  States us 

shed NEDS repor t .  Telephone c a l l s  t o  
es  would be necessary t o  acquire more 

ng the SCC system had assigned the SCC' 
rv r - rec t l y .  

' V V I ' Y  d i f f e r e n t  from those submitted by other  States f o r  the  same SCC. 

: ~ i q y e s t s  t h a t  one of the  States may have assigned the  SCC's i nco r rec t l y .  
1:iii;sions data f o r  the  same SCC tha t  var ied by more than an order of 
m.tqni tude were reviewed and States were recontacted t o  cor rec t  obvious 
inconsistencies. However, no spec i f i c  q u a l i t y  assurance measures were 
cmployed t o  insure t h a t  SCC's had been c o r r e c t l y  assigned by the States. 

Computerized data provided by three o f  the  States using the  SCC system 
proved t o  be o f  l i m i t e d  use because the States f requent ly  use the  "General" 
( 01 )  codes and "Other/Not C lass i f ied"  (-99) codes when assigning SCC's. 
! h i s  i s  due, i n  par t ,  t o  the  age o f  the records i n  the computerized data 
I I . I . .es.  

r v q u e s t s  are received. For example, i n i t i a l l y  t h e  "General" (-01) codes f o r  
i t l m i c a l  manufacturing were the  only  SCC's ava i l ab le  f o r  each chemical 
I i..ted. Recently, the  SCC system has been expanded t o  prov ide more spec i f i c  
' , i i : ' s  f o r  each process vent and stack. P r i o r  t o  the  add i t i on  o f  these new 
'.I [: 's ,  States used the  "General" (-01) codes o r  t h e  "Other/Not C lass i f ied"  
[ 99 )  codes and spec i f i ed  the  process desc r ip t i on  i n  the  comments f i e l d .  
IIIV emissions data provided i n  these codes could n o t  be r e a d i l y  used f o r  
ait-veloping nation-wide emission f a c t o r  estimates s ince d i f f e r e n t  processes 
W I T  coded wi th  the  same general SCC. 

I n  a few cases, ca lcu lated emission fac to rs  from one State were 
This 

The NEDS system o f  SCC's i s  a dynamic one with new SCC's added as 

1 J TEST REPORTS ON METALS-ORIENTED OPERATIONS 

A document publ ished by JACA Corporation e n t i t l e d  L i s t i n Q  o f  Em i s s i o n  
!:b;L JY ReDor n (updated 1986). .was reviewed 
f o r  information on NO,, SO,, and VOC emissions f o r  t he  metals processing 
1 tiiliistry. Approximately 90 percent of t he  t e s t  repo r t s  addressed 
I ' . i i . t iculate mat te r  only. 
Y O [  m i s s i o n s  data were i d e n t i f i e d  i n  the  document, t he  actual data f o r  

Although the  t e s t  repo r t s  conta in ing SO,, NO,, o r  
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these pollutants were not included. 
maintained in the project files at JACA Corporation were reviewed resulting 
in emission factor estimates for 12 SCC's. 

All data extracted from these test reports were cleared for public use 
through EPA Region V .  
relatively old test reports (before 1980), they should be used with caution. 
However, they provide emission factor estimates which are useful in the 
absence of more recent data. 

Over 50 of these test reports 

Since the emissions data were extracted from 

4.4 LITERATURE REVIEW 

An extensive literature search was conducted during the Phase I1 work 
to identify sources of NO,, SO,, and VOC emissions data. A number of source 
specific documents, including Background Information Documents (BIDS), 
Industri a1 Process Profiles, Source Assessments, and chemical -specific 
emission source survey documents, were used to gather information on 
emissions. Some documents contained results of emission tests and presented 
emission factors in table format. Others contained emission rates only and 
States or companies were contacted to obtain production rates. 
information was provided, emission factor estimates were calculated. Some 
documents contained model plant specifications and associated emission 
factors. All information taken directly from reports and EPA documents is 
footnoted and referenced in Appendix A. 

Industrial process profiles were reviewed to gain an understanding of 
various processes. A series o f  "Industrial Process Profiles for 
Environmental Use" was developed by EPA as an aid in defining the 
environmental impacts o f  industrial activities in the United States. While 
these documents are somewhat outdated (published in 1977 and again in 1980), 
they provide useful information on general processes. 
was the only literature available. 
are presented including information on input materials, operating 
parameters, uti1 ity requirements, and waste streams. Appendices are 
included with company listings, production data, and atmospheric emissions, 
when available. These documents were reviewed and, where available, 

When this 

In some cases, this 
Process descriptions, segmented by SCC, 
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litions data were used to calculate emission factor estimates. Where 
formation on emissions is not quantified for specific processes and 
Irrions are considered to be negligible based on the process descriptions 

st useful information obtained from this series o f  reports was detailed 
Ocoss descriptions which were used in making judgements on appropriate 
chnology transfers of existing emission factors (see Section 4.6). 

,# PROCEDURES FOR CALCULATING EMISSION FACTORS 

amissions factor estimate of "NEG" has been assigned to the SCC. The 

raae Tanks 

VOC emission factor estimates were generated using the 1986 equations 
bllrhed in AP-42 Section 4.3, Fourth Edition (September 1985) for working 
#IO$ and standing losses from storage tanks. 
nslty data and typical tank dimensional information are supplied in an 
rllor edition of AP-42 (Third Edition). 

Published vapor pressure and 

Pressure storage tanks are divided into low pressure tanks (2.5 to 
6 paig) and high pressure tanks (greater than 15 psig). 
m k r ,  there are no atmospheric emissions from standing losses or working 
@tior. For low pressure tanks, losses occur only due to atmospheric 
ontlng during filling operations. 
torrge, the vapor pressures of the chemicals in question were found in the 
.!tarsture or computed using Antoine's Equation at ambient temperature 

O f )  and then compared to the 15 psig criteria. This provided a quick 
hock of the storage pressure of the pure component at ambient temperature. 

addition, the lower explosion limit (LEL) fraction was applied to 
atormine whether the chemical would be stored at high or low pressure. 

Host'of the chemicals listed in NEDS under the pressure storage 
Ltogory have vapor pressures in excess of 15 psig and therefore would not 
Lvo emissions resulting from pressure storage. The pressure during storage 

associated with concentrations which are 25 percent of their lower 

For high pressure 

In examining emissions from pressure 

1 computed assuming that the pure component chemicals are stored at 

piorion limit for safety reasons. Some other chemicals are stored above 
pressured tanks due to their toxicity. 

13 



4.5.2 Emissions from Combustion Sources 

VOC emission factor estimates for incinerators and flares were 
estimated assuming 98 percent combustion efficiencies, which is currently 
accepted as achievable by EPA in its standards development activities. 
Speciated composites for ten natural gas samples were obtained from 
Emissions from Refinery Process Heaters Eau i ooed with Low-NO Burners 
(KVBll-6019-1274, March 1981) and NO Emissions from Petroleum Industry 
Oaerat ions (API Publication No. 4311, American Petroleum Institute, 
October 1979). Using these speciated profiles, natural gas was calculated 
to contain between 0.5 and 1.25 percent VOC by weight. 
natural gas were taken from the literature and emission factors were 
generated. 
incinerators (i.e., temperature, residence time) which influence the 
quantity of emissions and should be considered when applying these emission 
factor estimates. 

VOC emission factor estimates for oil-fired and process gas-fired 
incinerators were estimated from emission factors presented for oil -fired 
and process gas-flred heaters, because no typical speciated profiles were 
obtained for these fuels. Natural gas-flred incinerators were calculated to 
generate VOC emissions twice as high as the emissions from natural gas-fired 
process heaters. This is due, in part, to lower temperatures and shorter 
residence times of the materials In the incinerators. This same ratio of 
emissions from gas-fired Incinerators to emissions from gas-fired heaters 
was applied to the other fuel-fired heaters to obtain emission factor 
estimates for Inclnerators. The estimated VOC emission factors for 
incinerators and flares were transferred to other lndustrles under the 
assumption that the emlssions from these combustlon sources depend primarily 
on the type of fuel burned, rather than on the material being treated. 

Typical densities of 

There is great variability in the operating parameters of 

4.5.3 Fuaitive E m i s s l o  ns from Oraanic Chemical Manufacturinq 

Fugitive VOC emissions or equipment leaks are not related to production 
Instead, equipment leaks are related volume, as are process vent emisslons. 

to process unit complexity (i.e., the number of equipment components in the 
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brocotr units). 
)t((Onted as total annual emissions (pounds/process unit/year) for 
# M l v I d u a l  process units. 
@A’$ Qrcranic Chemical Manufacturinq [OCM) Series (EPA-450/3-80-025a-j), 
Whlch provided model unit equipment counts for the major sources of fugitive 
@*l$aions (pumps, valves, pressure release devices, compressors). Other 
Hp,lpmont types that were not listed individually were estimated from the 
##I ioction on fugitive emissions. The procedure used in generating these 
@iRl#ilon factor estimates is presented in Appendix D. 

lhe VOC emission factor estimates for fugitive emissions which are 
Jlvon In the NAPAP listing that follows are presented as pounds/process 
Mltlyoar values. In order to implement these estimates, the factor must be 
2M.d a s  a user-computed estimate and the production rate given as unity. 
ih6 NEDS inventory computer program will then automatically compute the 
# f ~ u r l  emissions for equipment leaks. 

Emission estimates for equipment leaks, therefore, are 

Estimates were prepared using data provided in 

4ea TECHNOLOGY TRANSFER 

Emission factors have previously been established for some groups o f  
)I)Urcos. while factors were missing for very similar sources in other 
tllrgories. 
b(!od on the similarity of one process to another. Information gathering 
hUOlved extensive review o f  the literature, conversations with State air 
)))lullon control personnel, and conversations with industry to learn more 
4 h U t  various processes. 
pIftnwters of equipment, and the manufacturing processes o f  products were 
CMptred to determine the similarity of the processes. 
)$tlmctes were then generated through technology transfer. 

Three categories where new emission factor estimates were generated 
l ) ( ~ d  on technology transfer of previously reported emission factors are 
))$cribed below. A review o f  the footnotes (Appendix A) will identify other 
IWr i  where technology transfer was used to generate new emission factor 
##llnrtes. 

Emission factor estimates were developed for a variety of SCC’s 

Descriptions of raw materials used; operating 

Emission factor 
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4.6.1 Process Heaters 

The AP-42 background mater ia l  was reviewed f o r  ca l cu la t i ons  o f  emission 
fac to rs  f o r  process heaters i n  the  o i l ,  gas, and petroleum indus t ry .  The 
emission fac to rs  1 i s t e d  f o r  process heaters had been prev ious ly  t rans fer red  
from those fac to rs  publ ished f o r  s i m i l a r  f u e l - f i r e d  bo i l e rs .  
background information, it was deemed appropr ia te t o  t r a n s f e r  these emission 
fac to rs  t o  process heaters i n  o ther  indus t r ies .  The emissions from process 
heaters depend on t h e  type  o f  f u e l  burned ra the r  than on the  mater ia l  being 
heated, therefore,  emissions from the  heater are expected t o  be s i m i l a r  i n  
d i f f e r e n t  i ndus t r i es .  I f  operat ing parameters (i .e., temperature and 
residence time) vary g rea t ly ,  emissions may be d i f f e r e n t .  

Based on the 

4.6.2 Crushina and Grindina Ooerations 

A se r ies  o f  I n d u s t r i a l  Process P r o f i l e s  f o r  Environmental Use were 
reviewed f o r  a number o f  metal and mineral products i ndus t r i es .  I n  many 
cases, p a r t i c u l a t e  mat te r  was i d e n t i f i e d  as t h e  on ly  atmospheric emissions 
dur ing  crushing and g r i n d i n g  operations. The on ly  source o f  VOC emissions 
from crushing and g r i n d i n g  operat ions would be unbound VOC i n  the  ore o r  
rock. 
crush and g r i n d  the  mater ia ls ,  i t  was determined t h a t  no VOC emissions would 
r e s u l t .  Consistent w i t h  t h i s  reasoning, zero VOC emissions had been 
prev ious ly  repor ted  i n  AP-42 f o r  crushing and g r ind ing  o f  pr imary zinc, 
secondary aluminum, br icks ,  cement, g lass  f i b e r ,  gypsum ore, l ime, and sand. 

Based on desc r ip t i ons  o f  t he  raw mate r ia l s  and t h e  equipment used t o  

4.6.3 Furnaces and Drvers 

Where enough process i n fo rma t ion  was ava i lab le ,  emission f a c t o r s  from 
var ious types o f  furnaces and dryers  were t r a n s f e r r e d  across i ndus t r i es .  
For example, within t h e  g lass  manufacturing industry, furnaces are  1 i s t e d  
under wool-type glass, t e x t i l e - t y p e  glass, con ta iner  glass, and f l a t  g lass.  
Descr ip t ions  o f  t he  d i f f e r e n t  processes used t o  produce these types o f  g lass 
were reviewed. It was found t h a t  t h e  opera t ing  parameters o f  t h e  furnaces 
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are a l l  v i r t u a l l y  the  same. Furthermore, i t  was s tated i n  Background 
Information Documents t h a t  emissions from these furnaces are independent o f  
the type of '  g lass produced. 
for  furnaces used i n  producing two types o f  glass. 
t o  the other  furnaces w i t h i n  the  glass manufacturing indust ry .  

S imi la r  technology t rans fers  were made f o r  furnaces i n  the  primary 
metals indus t ry ,  f o r  dryers i n  the secondary metals indust ry ,  and f o r  dryers 
i n  the  mineral products industry. 

VOC emission fac to rs  were prev ious ly  ca lcu lated 
These were t rans fer red  
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SECTION 5 
CHANGES TO NEDS LISTING 

, ’  

In working with the NEDS 1isting.of SCC’s and through discussions with 
State agencies and industries, it was determined that some changes to the 
SCC listing are needed. The SCC listing is a dynamic one with new SCC’s 
being added as requests are received. Some SCC’s are no longer valid in 
that the processes are no longer used in the United States, Other SCC’s 
need changes to the process descriptions or type of units listed. Final 
recommendations for changes to the SCC’s have resulted from working meetings 
with personnel from EPA’s Office o f  Air Quality Planning and Standards 
(OAQPS) and EPA’s Air and Energy Engineering Research Laboratory (AEERL). 
States that had originally requested addition of some of the SCC’s in 
question were contacted about the recommendations. 

Since the October 1985 NEDS Report, 91 new SCC’s have been added to the 
system and 34 SCC’s have been deleted. Appendix E contains a complete 
listing of the changes made to the SCC listing since the 1985 Report. Many 
additions resulted from State requests for new SCC’s. Other additions 
represent processes that were previously listed, but with different units 
for reporting emission factors. Deletions to the SCC listing resulted from 
thorough review of the industry and identification of processes which are no 
longer used in the United States. Examples of deleted SCC’s include 
oil-fired flares and chemical storage tank SCC’s which were originally 
misclassified. 
have been retained in the NEDS computer inventory, but will not be printed 
in future listings. 

The SCC’s which were deleted from thls published listing 



SECTION 6 
QUALITY OF NEW E M I S S I O N  FACTOR ESTIMATES 

Emission f a c t o r  estimates tha t  have been added t o  t h i s  NAPAP l i s t i n g  
are not  o f  the  known q u a l i t y  as the prev ious ly  repor ted AP-42  based emission 
factors. I n  terms o f  the AP-42 ra t ings,  the estimates provided from t h i s  
e f f o r t  should be considered o f  "E"  q u a l i t y  because they have not  been 
subjected t o  r igorous  q u a l i t y  assurance. I n  some cases, the  new emission 
fac to rs  may be o f  h igher  q u a l i t y  than t h i s  "E" r a t i n g  impl ies.  
data must be ex tens ive ly  reviewed and v e r i f i e d  before higher ra t i ngs  could 
be applied. 
document f o r  VOC emission fac to rs  and t o  prov ide NOx and SOx emission f a c t o r  
estimates f o r  SCC's spec i f ied  by States. 
in format ion was gathered from a va r ie t y  o f  sources inc lud ing  unve r i f i ed  
State data, secondary references such as d r a f t  o r  unpublished reports, and 
personal communication. 

Wi th in  the  main t a b l e  o f  t h i s  repor t ,  new emission f a c t o r  estimates are 
r e a d i l y  i d e n t i f i e d  by the  presence o f  a number i n  the  NOTES column a t  the 
f a r  r i g h t  o f  each page and an as te r i sk  by the  f a c t o r .  
factor  est imate l i s t e d  i n  t h i s  document has a note exp la in ing  the  source o f  
in format ion and c a l c u l a t i o n  methods. These notes are found i n  Appendix A.  
A l l  o ther  emission fac to rs  which do no t  have a number associated w i t h  them 
i n  the  NOTES column have been taken d i r e c t l y  from the  1985 NEOS document. 
Some o f  t he  fac to rs  l i s t e d  i n  the  1985 Report a re  n o t  from AP-42. These 
factors  have a lso  been f lagged w i t h  an a s t e r i s k  and l e t t e r e d  footnotes i n  
Appendix B should be consulted t o  determine how these fac to rs  were derived. 

However, the 

The goal o f  t h i s  e f f o r t  was t o  f i l l  i n  gaps i n  the  1985 NEOS 

As prev ious ly  discussed, 

Each new emission 
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SECTION 7 
EMISSIONS CALCULATION PROCEDURES 

I n  order t o  ca lcu late-emiss ions using the emission fac to rs  i n  t h i s  
publ icat ion,  c e r t a i n  data values must be present. These values include: 
(1) an annual operating ra te ;  (2 )  f u e l  parameter, i f  applicable; 
( 3 )  emission f a c t o r  from the  SCC f i l e ;  and (4)  percent (%) con t ro l  
e f f i c i ency ,  i f  a cont ro l  device i s  present. Calculated emissions are 
der ived as fol lows: 

Calculated Emissions (Tons/Year) = 

Annual Operating x Emission Factor x Fuel Parameter 
Rate fo r  SCC From SCC F i l e  I f  Aoalicable x 100-Control E f f i c i e n c t  

2,000 Pounds/Ton 100 

Where: 

Annual Operating Rate * SCC Units/Year 
Emission Factor - Pounds/SCC U n i t  
Fuel Parameter = Ash o r  Su l fu r  Content o f  Fuel on Weight-by-Percent 

(%) Basis 
Control E f f i c i e n c y  0 Po l lu tan t  Control Device Percent (%) E f f i c i ency  

7.1 FUGITIVE EMISSIONS CALCULATIONS 

The NEDS SCC's were recen t l y  expanded t o  inc lude many ind i v idua l  u n i t  
operations wi th in chemical process un i t s .  One add i t iona l  SCC i n  most 
chemical process u n i t s  i s  for "Fug i t i ve  Emissions: General ." Fug i t i ve  
emissions o r  equipment leaks are no t  p ropor t iona l  t o  production ra te .  
Rather, they are associated w i t h  process u n i t  complexity (i .e., t he  number 
o f  equipment components i n  the  process un i t ) .  As a r e s u l t ,  the  emissions 
from equipment leaks are presented i n  terms of pounds/vear, not pounds per 
SCC u n i t  as w i t h  the  o ther  SCC's. To implement the  f u g i t i v e  emissions 
estimate g iven i n  t h e  l i s t i n g ,  the source must be coded w i t h  NEOS emission 
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timbtion method code 3 (emissions to be calculated by a computerized 
thod) with an associated production volume of unity. 
08 Inventory computer program to automatically calculate emissions. 

This permits the 

Cmlssion estimates are presented for equipment leaks in a limited 
W e r  o f  chemical process unit types. Additional discussions of estimating 

emissions is presented in Appendix 0. 

EM I SS IONS CALCULATION 

agency policy and EPA guidance to States for the preparation o f  
inventories of VOC, certain VOC's that are considered to be 

)h@lochemically nonreactive under atmospheric conditions should not be 
jncluded in emission inventories for ozone SIP development. 
I)bacussed further in the report Procedures for the PreDaration of Emission 

ntories for Volatile Orqanic Comoounds. Volume I (Second Edition1 
(tPA.450/2-77-028). 
$re toxic (e.g., methylene chloride) and should be included in air toxics 
InContories. Air toxics are not addressed specifically in this document. 
Ihrtafore, needs and requirements may differ when toxics inventories are 
WnpI 1 ed. 

Nonreactive VOC components are identified per data given in the 
u s  Data Manual (S econd Edition1 (EPA-450/4-80-015) and the pub1 ication 
l0Wl at ion of Air Pollutant Emission Factors, AP-42. However, some 
W o g o r i e s  do not have VDC species data. 
nomethane VOC emission factors to represent reactive VOC emission factors. 
tho following compounds are considered to be photochemically nonreactive: 

This subject is 

However, some of these photochemically nonreactive VOC 

These categories use the AP-42 

Methane 
Ethane 
Tri chl orotri fl uoroethane (Freon 113) 
Methylene Chloride 
1 ,l,l-Trichloroethane (Methyl Chloroform) 
Trichlorofl uoromethane 
Dichlorodifluoromethane 
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Chl orodi  f l  uoromethane 
T r i  fluoromethane 
Oichlorotetrafluoroethane 
Chl oropentafl  uoroethane 

I n  some State-based data ( f o r  example, Ca l i fo rn ia ,  New York, and 
I l l i n o i s ) ,  emissions of organic compounds are viewed as t o t a l  organics o r  
t o t a l  hydrocarbons. C a l i f o r n i a  a lso  repor ts  the  f r a c t i o n  o f  reac t i ve  
organic compounds. 
i s  s i m i l a r  t o  EPA's d e f i n i t i o n  o f  VOC, t h i s  c l a s s i f i c a t i o n  i s  somewhat 
d i f f e r e n t  ( a t  l e a s t  i n  C a l i f o r n i a )  i n  t h a t  i t  includes ethane. 
emission fac to rs  f o r  t h e  SCC's i n  the  organic chemical manufacturing 
section, t he  e f f e c t  o f  t h i s  d e f i n i t i o n  on the emission f a c t o r  was deemed 
neg l i g ib le .  The footnotes associated with emission fac to rs  reported under 
VOC's should be read ca re fu l l y  t o  determine what compounds are included i n  
the  emission fac to r .  

While the  c l a s s i f i c a t i o n  o f  reac t i ve  organic compounds 

I n  compil ing 

7.3 SO, AN0 NO, EMISSION FACTOR CALCULATIONS 

Emissions o f  s u l f u r  d iox ide  represent the  t o t a l  weight o f  gaseous 
s u l f u r  oxide emissions expressed as the  equivalent weight o f  SO2. 
o f  SO3 are adjusted t o  the  equivalent weight o f  SO2 by m u l t i p l y i n g  the  SO3 
emissions by the  r a t i o  o f  molecular weights (64/80) t o  express as the  
equivalent weight o f  SO2. The weight of SO2 and SO3 adjusted t o  an 
equiva lent  weight o f  SO2 are then added together and repor ted  as SO2 
emissions. 

o f  NO2, regardless o f  what n i t rogen oxide species are a c t u a l l y  emitted. 
Molecular weight adjustments t o  an NO2 basis  are appropriate. 
f a c t o r s  t h a t  appear i n  the  NEDS SCC and Emission Factor L i s t i n g  are a l l  
expressed as the  equiva lent  weight o f  SO2 and NO2 as described above. 
Normally, AP-42 emission fac to rs  f o r  NO, are expressed as NO2, unless 
i nd i ca ted  otherwise i n  an AP-42 footnote. 

Emissions 

Par t i cu la te  s u l f a t e  i s  repor ted as p a r t i c u l a t e s  r a t h e r  than SO2. 
For NO, emissions, t h e  emissions are expressed as the  equiva lent  weight 

The emission 
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SECTION 8 
RECOMMENDATIONS FOR FURTHER STUDY 

T h t s  section discusses the portions of the SCC listing for which 
/t@rls pollutant emission factor estimates are still needed. In examining 

f further study to complete the emission factor estimates for the majority 

((rat ton procedures, and ,resource requirements are given. 

)e w e a s  that are deficient in emissions data, recommendations are made 

tho SCC’s that currently have no estimates. Potential data sources, 

Tho emphasis of this work assignment was on calculating VOC emission 
f#@tors for all SCC’s previously lacking this information. NO, and SO, 

aslon factors were also generated, but only for those SCC’s that States 

cblculating NO, and SO, emission factors for the remaining SCC’s 
utod to report emissions. In future studies, emphasis should be placed 

&r ing  t h i s effort which can be reviewed in greater detail to extract the 
~&l)ormr t 1 on needed to calculate many NO, and SO, emission factors. 
&ditlonal State contacts may provide emissions data for source categories 
Wrr data are still lacking. 

Doficiencies in the emission factor listing for the other criteria 
)O!\utrnts (particulate matter and carbon monoxide) should also be addressed 
In future studies. 

.~,I. .*.. 

#,I NOx AND SO, EMISSION FACTORS 

Source categories that States specifically used to report NO, and SO, 
,~@@lartons which still require emission factor calculations are the highest 
pflorlty areas for future studies. 
81btos which must be addressed as they are received. 
)blblncd for calculating many NO, and SO, emission factors during the 
I h o o  I I  update, but due to time and resource limitations these emissions 
)&I& have not been thoroughly reviewed. 

EPA is still receiving reports from 
Useful data were 

23 



.. P 
I 

8.1.1 State Data 

Five of the thirteen States (Illinois, New York, Louisiana, Ohio, and 
Texas) submitting information during the Phase I 1  effort provided NO, and 
SOx data which may be useful in calculating additional emission factor 
estimates. It will be necessary to recontact the States to acquire more 
complete process descriptions in order to assign SCC’s or to acquire the 
production data necessary to calculate emission factors from the emissions 
test data already supplied. In some cases, the States can not supply this 
information due to confidentiality agreements with companies. 
have suggested contacting companies directly to gain access to the necessary 
information. 

These State data may be useful in calculating NO, and SO, emission. 
factor estimates for the chemical manufacturing industry (Illinois, Texas, 
and Louisiana) and for metal processing operations and mineral products 
manufacturing (Illinois, New York, and Ohio). 

The States 

States in the western United States may be able to provide additional 
information on metals processing, mining operations, and logging operations. 
Additional contacts should be made to States where these operations are 
large sources of atmospheric emissions (e.g., New Mexico and Arizona for 
mining, Oregon and Washington for logging). Other States had been contacted 
previously for information on one specific process (i.e., Wyoming for sodium 
carbonate, Montana for vermiculite production, and Tennessee for explosives 
manufacturing). Initial contacts have been made at these States and it may 
be possible to obtain additional data through follow-up contacts. 
California provided large quantities of emissions data on VOC as part of the 
Phase I work. 
and NO, emissions. 

This State could possibly provide as much information on SOx 
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8.1.3 Literature Review 

Pertinent literature on atmospheric emissions from many source 
categories has been obtained during the Phase I and Phase I1 work. 
reports and documents were extensively reviewed to extract VOC emissions 
data. 
emissions data. 
on process descriptions, operating parameters, raw materials, and end 
products for many source categories. This information was useful in 
comparing similar processes in different industries and applying technology 
transfer of emission factors across industries. The technology transfers 
were applied primarily for VCC emission factors. Additional work is needed 
to apply technology transfer for NOx and SOx emission factors. 

These 

They should be reviewed a second time to identify SO, and NOx 
The published literature also provided valuable information 

8.2 PARTICULATE MATTER (PM) AND CARBON MONOXIDE (CO) EMISSION FACTORS 

Future studies should also address gaps in the NEDS listing for 
particulate matter (PM) and carbon monoxide (CO). Initially, the NEDS 
listing would need to be reviewed to identify which industries and source 
categories are lacking in PM and CO emission factors. 
literature should be reviewed to identify the industries and source 
categories where large PM or CO emissions are expected. 
would help to determine the initial focus. 

Fourth Edition and Supplement A to AP-42. 
standards setting activities (i .e., New Source Performance Standards) has 
been reviewed, and AP-42 emission factors have been generated. Process 
descriptions and details concerning equipment types and materials used in 
various processes should be reviewed in an effort to apply technology 
transfer of PM emission factors from one industry to another. 

the other criteria pollutants. 
been given lower priority in factor development work. 
should be reviewed along with literature on CO emissions to determine which 
source categories are large emitters of CO. 

At the same time, 

This information 

Many emission factors for PM have already been incorporated from AP-42 
Information from numerous EPA 

CO emission factors have not been developed for as many categories as 
Emission estimates for this pollutant have 

The NEOS listing 
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8.3 VOC EMISSION FACTORS 

The emission f a c t o r  estimates developed dur ing Phase I and Phase I 1  o f  
t h i s  work are o f  unknown o r  uncer ta in  q u a l i t y  and do no t  meet AP-42 
standards. They are based on a v a r i e t y  o f  sources inc lud ing  unve r i f i ed  
State data, secondary references such as d r a f t  o r  unpublished repor ts ,  and 
personal communication. The in format ion supplied here provides a strong 
base on which t o  develop AP-42 emission fac to rs  i n  the  fu ture.  
should inc lude i d e n t i f i c a t i o n  o f  source categories f o r  which h igh q u a l i t y  
data have been co l lected.  
f o r  improving the  poorest q u a l i t y  f ac to rs  w i t h  the  l a r g e r  impact on t o t a l  
emissions. 
emission fac to rs  where emissions are expected t o  be s i g n i f i c a n t .  

Future work 

I n  some cases, emissions t e s t i n g  i s  recommended 

Emphasis should be placed on t e s t i n g  o f  sources w i t h  l a r g e  VOC 
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SECTION 9 
SOURCE CLASSIFICATION CODES AND E M I S S I O N  FACTORS 

This sec t ion  contains emission fac to rs  p rev ious ly  repor ted i n  OAQPS's 
1985 document, NEDS Source C lass i f i ca t i on  Codes and Emission Factor L i s t i n q ,  
and emission factors  recen t l y  developed by the  A i r  and Energy Engineering 
Research Laboratory (AEERL) o f  the  U. S. Environmental Pro tec t ion  Agency. 
Emission f a c t o r  estimates which have been added as a r e s u l t  o f  t he  Phase I 
and Phase I 1  e f f o r t  can be i d e n t i f i e d  by an a s t e r i s k  and by the  presence of 
a number i n  the  NOTES column t o  the  f a r  r i g h t  o f  each page. 
expla in ing how each new emission f a c t o r  est imate was der ived are included i n  
Appendix A o f  t h i s  repor t .  A l l  o ther  emission fac to rs  l i s t e d  have been 
ext racted d i r e c t l y  from OAQPS's 1985 NEOS document. Le t te red  footnotes 
appearing i n  the  t a b l e  were rep r in ted  d i r e c t l y  from the  1985 NEDS document 
and are inc luded i n  Appendix B o f  t h i s  repor t .  Some o f  these l e t t e r e d  
footnotes i d e n t i f y  non AP-42 f a c t o r  which were included i n  the  1985 Report. 
These non AP-42 fac to rs  have a lso been f lagged w i t h  an as ter isk .  

tab le .  .For SCC's where no quan t i t a t i ve  data were ava i l ab le  and a review o f  
the process and raw mate r ia l s  i nd i ca te  t h a t  t he  source i s  a minor emission 
source ( l ess  than 100 tons/year), a "NEG" has been assigned. Before using 
any emission f a c t o r s  from t h i s  t a b l e  the  footnotes and notes repor ted i n  the 
appendices should be consulted t o  g i ve  the  user an i n d i c a t i o n  o f  how the  
emission f a c t o r s  were derived. 

Notes 

Some emission f a c t o r s  have been presented as n e g l i g i b l e  (NEG) i n  the  
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APPENDIX A 

FOOTNOTES FOR EMISSION FACTORS GENERATED 
DURING PHASE I AND PHASE I 1  UPDATE 

1. Estimates of VOC emissions taken from emission factors listed in 
Fugitive Emission Sources of Organic Compounds - Additional Information 
on Emissions, Emission Reductions, and Costs. U. S. Environmental 
Protection Agency. Research Triangle Park, North Carolina. 
EPA-450/3-82-010 (NTIS PB82-217126), April 1982. p. 2-70. 

2. Equipment counts taken from Problem-Oriented Report: Frequency 
Occurrence for Fittings in Synthetic Organic Chemical Plant Process 
Units. (Prepared for U. S. Environmental Protection Agency.) Research 
Triangle Park, North Carolina. EPA-600/2-81-003 (NTIS PB81-141566), 
September 1980. Emission estimate for equipment leaks of VOC (fugitive 
emissions) are presented in this NAPAP listing as lbs/yr. 
emissions estimate generated automatically (as in the NEDS inventory 
computer program), a production rate of should be used for the 
SCC's involving fugitive emissions from organic chemical process units. 
This procedure and alternate estimate techniques are presented in 
Appendix D of this document. 

3. Based on one VOC emission factor value from State files (State A). 

4. VOC emission factor estimated from Background Information for Proposed 
New Source Performance Standards: Steam Generators, Incinerators, 
Portland Cement Plants, Nitric Acid Plants, Sulfuric Acid Plants. 
EPA Report APTD-0711 (NTIS PB 202459), U. S. Environmental Protection 
Agency. 1971. p. 37-42. 

Plastics Processing, State of the Art. U. S. Environmental Protection 
Agency. EPA-600/2-78-004~ (NTIS PB 280926), March 1978. An emission 
factor of negligible has been reported for processes where no 
consumption of plastic is expected. A VOC factor for polyether resins 
was estimated based on an average of the other resin products 
de scr i bed. 

VOC emission factor based on the average of three emissions tests 
submitted by the State o f  Tennessee as a response to the 1986 
STAPPA/ALAPCO survey. 

factor values from State files (State A). 

Background Information for Proposed Standards. 
EPA-450/3-80-029a (NTIS PB80-219678), August 1980. 

To have an 

5. VOC emissions were extracted from Table 5 in Source Assessment: 

6. 

7. This VOC emission factor was estimated from the mean of two emission 

8. VOC emission factors estimated from "Sodium Carbonate Industry - 
Draft EIS." 



9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

VOC emission fac to rs  estimated from in format ion i n  " A  Review o f  
Standards o f  Performance f o r  New Stat ionary Sources - S u l f u r i c  Acid 
Plants." EPA-450/3-79-003 (NTIS  PB 292278), January 1979. 

This VOC emission fac to r  was ca lcu la ted  from Tables i n  Polymer 
Manufacturing Indust ry  - Background In format ion f o r  Proposed Standards. 
Pre l iminary D r a f t .  March 1983. p. 3.18. The emission ra tes  f o r  each 
process sec t ion  were summed and t h i s  value was converted t o  the proper 
SCC un i t s .  

Ammonium N i t r a t e  Manufacturing Indus t ry  - Technical Document. 
EPA-450/3-81-002 (NTIS  PB81-152928), January 1981. Chapter 3. No VOC 
emissions are expected, from ammonium n i t r a t e  manufacturing processes. 

p. 3 -1  - 3-5. 

NOx emission f a c t o r  based on f i v e  values from State data (States A and 
E).  

VOC emission f a c t o r  estimate based on in fo rmat ion  from Docket 
No. A-83-29, (SOCMI Reactor Processes NSPS), Section 11-D. 

VOC emission f a c t o r  from Control o f  V o l a t i l e  Organic Compound Emissions 
from A i r  Oxidat ion Processes i n  Synthet ic Organic Chemical 
Manufacturing Indust ry .  
1984. This VOC emission f a c t o r  was ca lcu la ted  from Table C - 1 .  The 
midpoint o f  t he  range was ca lcu la ted  and converted t o  the  proper SCC 
un i t s .  

VOC emission f a c t o r  from Urea Manufacturina Indus t rv  - Technical 

EPA-450/3-84-015 (NTIS P885-164275), December 

Document. EPA-450/3-81-001 (NTIS PB81-158J25). Janiary 1981. From 
Table 3-1. 

VDC emission f a c t o r  est imate based on in fo rmat ion  from Docket 
No. A-81-22, (SOCMI A i r  Oxidat ion Processes NSPS), Section 114.  

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 9: 
Selected Processes. EPA-450/3-80-028d (NTIS P881-220584), 
December 1980. Report 6. Table I V - 1 .  

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS PB81-220592), 
December 1980. Report 3. Table IV-2. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS PB81-220592). 
December 1980. Report 6. Table I V - I .  

VOC emission f a c t o r  est imate ca lcu la ted  from Tables i n  Section 2 o f  
Survey o f  Perchloroethylene Emission Sources. 
( N T I S  PB85-233518/REB), June 1985. 
tak ing  the  average o f  VOC emissions f a c t o r  values from e i g h t  p lan ts .  

EPA-450/3-85-017 
Emission fac to rs  were estimated by 
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21. 

22. 

23. 

24. 

2 5 .  

26. 

27. 

28. 

29. 

VOC emission factor  est imate calculated from Tables i n  Section 2 o f  
Survey o f  Tr ichloroethylene Emission Sources. 
(NTIS P886-107943), Ju l y  1985. 
tak ing the average o f  VOC emission fac to r  values from two p lants .  

VOC emission fac to r  values were extracted from Tables i n  Survey Reports 
on Atmospheric Emissions from Petrochemical Industry - Volume 4. Vinyl 
Chloride Chapter. 
Emissions data were co l lec ted  through Indust ry  Questionnaires i n  the 
e a r l y  1970’s by the Houdry D iv is ion ,  A i r  Products and Chemicals, Inc. 
These emission fac to rs  should only be used i n  the absence o f  more 
recent source spec i f i c  emissions data. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS PB81-220592), 
December 1980. 
uncontrol led emissions. 

SO , NO , and VOC emission fac to r  values were extracted from Tables i n  
Survey Reports on Atmospheric Emissions from the Petrochemical 
Industry - Volume 1. Acet ic  Anhydride Chapter. EPA-450/3-73-005a 
(NTIS PB 244957), A p r i l  1974. Emissions data were co l l ec ted  through 
Industry Questionnaires i n  the ea r l y  1970’s by the  Houdry Dfv is ion,  A i r  
Products and Chemicals, Inc. These emission fac to rs  should only be 
used i n  the absence o f  more recent source s p e c i f i c  emissions data. 

VOC emission fac to rs  from Table 2 i n  Locating and Est imat ing A i r  
Emissions from Sources o f  Vinyl idene Chloride. EPA-450/4-84-007K 
(NTIS PB86-117611/REB), September 1985. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS PB81-220592). 
December 1980. Reports 7 and 8. Tables I V - 1  and I V - 2 .  

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 7: 
Selected Processes. EPA-450/3-80-028b (NTIS P881-220568), 
December 1980. Reports 2 and 3. Tables I V - 1  and I V - 3 .  

VOC emtssion f a c t o r  averaged from data presented i n  Nat ional  Council on 
A i r  and Stream Improvement f o r  the Pulp and Paper Indus t ry  (NCASI). 
Technical B u l l e t i n  504. 
wood panelboard indus t ry  and emissions are reported as l oss  o f  carbon. 

VOC emission f a c t o r  values were extracted from Tables i n  Survey Reports 
on Atmospheric Emissions from the Petrochemical Indust ry  - Volume 2. 
Cyclohexanone Chapter. EPA-450/3-73-005b (NTIS PB 244958), A p r i l  1974. 
Emissions data were co l l ec ted  through Indust ry  Questionnaires i n  the 
ear ly  1970’s by the Houdry D iv is ion ,  A i r  Products and Chemicals, Inc. 
These emission fac to rs  should only be used i n  the absence o f  more 
recent source s p e c i f i c  emissions data. 

EPA-450/3-85-021 
Emission fac to rs  were estimated by 

EPA-450/3-73-005d (NTIS PB 245630), A p r i l  1974. 

Report 4. Back calculated from Table V - 1  t o  estimate 

September 1986. They apply t o  dryers i n  the 
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30. VOC emission fac to r  from Organic Chemical Manufacturing, Volume 6: 
Selected Processes. EPA-450/3-80-028a (NTIS PB81-220550), 
December 1980. Reports 1 and 2. Tables I V - 1  t o  I V - 3 .  

31. VOC emission fac to r  from Organic Chemical Manufacturing, Volume 9: 
Selected Processes. EPA-450/3-80-028d (NTIS PB81-220584), 
December 1980. 

Locating and Estimating A i r  Emissions from Sources o f  Ethylene Oxide. 
D r a f t  F ina l  ReDort . Radian Corporation. October 1985. This VOC 
emission fac to r  was calculated from Tables 6 and 7. It i s  the mean o f  
two values, and assumes tha t  cont ro l  methods o f  inspect ion and 
maintenance are.in place. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS PB81-220592), 
December 1980. Report 3. Chapters I11 and I V .  

VOC emission f a c t o r  values were ext racted f r o m  Tables i n  Survey Reports 
on Atmospheric Emissions from the Petrochemical Indust ry  - Volume 2. 
Glycer in Chapter. EPA-450/3-73-005b (NTIS PE 244958), A p r i l  1974. 
Emissions data were co l lec ted  through Indust ry  Questionnaires i n  the  
ea r l y  1970’s by the Houdry Div is ion,  A i r  Products and Chemicals, Inc. 
These emission fac to rs  should only be used i n  the absence o f  more 
recent source spec i f i c  emissions data. 

Selected Processes. EPA-450/3-80-028b (NTIS PB81-220568). 
December 1980. Report 4. Table IV-1. An emission fac to r  o f  9.2 was 
provided fo r  solvent recovery, f lash ,  and product p u r i f i c a t i o n  
d i s t i l l a t i o n .  No breakdown o f  the i nd i v idua l  processes was provided. 
Therefore, t h i s  emission fac to r  was d iv ided evenly among the three 
SCC’s l i s t e d .  

Selected Processes. EPA-450/3-80-028e (NTIS  PB81-2205g2). 
December 1980. Report 5. Table I V - 2 .  

37. VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 7:  
Selected Processes. EPA-450/3-80-028b (NTIS PB81-220568), 
December 1980. Report 1. Table IV-1. 

38. VOC emission f a c t o r  values were ex t rac ted  from Tables i n  Survey Reports 
on Atmospheric Emissions from the Petrochemical Indust ry  - Volume 2. 
Ethylene Chapter. EPA-450/3-73-005b (NTIS PB 244958). A p r i l  1974. 
Emissions data were co l lec ted  through Indust ry  Questionnaires i n  the 
ear ly  1970’s by the  Houdry Div is ion,  A i r  Products and Chemicals, Inc.  
These emission fac to rs  should on ly  be used i n  the absence o f  more 
recent source s p e c i f i c  emissions data. 

Reports 4 and 5. 

32. 

33. 

34. 

35. VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 7 :  

36. VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
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39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

VOC emission factor values were extracted from Tables i n  Survey Reports 
on Atmospheric Emissions f r o m  the Petrochemical Industry - Volume 3.  
Phenol Chapter. 
Emissions data were co l lec ted  through Industry Questionnaires i n  the 
ear ly  1970’s by the Houdry Div is ion.  A i r  Products and Chemicals, Inc.  
These emission fac to rs  should only be used i n  the absence of more 
recent source spec i f i c  emissions data. 

VOC emission fac to r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS P681-220592), 
December 1980. Report 1. Tables I V - 1  through IV-3. 

Based on two VOC emission fac to r  values f r o m  State f i l e s  (State A) and 
on two values taken from Docket No. A-83-29 (SOCMI Reactor Processes 
NSPS) Section 11-0. 
emission fac to r  estimate. 

VOC emission fac to r  from Organic Chemical Manufacturing, Volume 6: 
Selected Processes. EPA-450/3-80-028a (NTIS P881-220550), 
December 1980. Reports 5 and 6. Table I V - 1 .  The oleum reactor  was 
no t  described and was estimated t o  have n e g l i g i b l e  emissions based on 
engineering judgement. 

VOC emission f a c t o r  from Organic Chemical Manufacturing. Volume 7: 
Selected Processes. EPA-450/3-80-028b (NTIS PB81-220568), 
December 1980. Report 7. Tables IV-2 and IV-4 .  

VOC emission fac to r  from Organic Chemical Manufacturing, Volume 9: 
Selected Processes. EPA-450/3-80-028d (NTIS PB81-220584). 
December 1980. The emission fac to r  presented f o r  
compressor lube o i l  vent i s  an average of 20 model p lan ts  l i s t e d  i n  
Report 3. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 9: 
Selected Processes. EPA-450/3-80-028d (NTIS P881-220584), 
December 1980. Report 9. Tables I V - 1  and IV -2 .  

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS PB81-220592), 
December 1980. Report 2. Table I V - 1 .  

VOC emission f a c t o r  values were ext racted from Tables i n  Survey Reports 
on Atmospheric Emissions from the Petrochemical Industry - Volume 1. 
A d i p o n i t r i l e  Chapter. 
Emissions data were co l lec ted  through Indust ry  Questionnaires i n  the 
ea r l y  1970’s by the Houdry Div is ion,  A i r  Products and Chemicals, Inc.  
These emission fac to rs  should only be used i n  the absence o f  more 
recent source spec i f i c  emissions data. 

EPA-450/3-73-005~ (NTIS PB 245629), A p r i l  1974. 

The mean o f  these four  values was used as t h i s  

Reports 2 and 3. 

EPA-450/3-73-005a ( N T I S  PB 244957), A p r i l  1974. 
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48. 

49. 

50. 

51. 

52. 

53. 

54. 

5 5 .  

56. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 6: 
Selected Processes. EPA-450/3-80-028a (NTIS  PB81-220550), 
December 1980. Report 3. Table IV-1. No NO o r  SOx emissions are 
expected based on review o f  the process descrrpt ion. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 8: 
Selected Processes. EPA-450/3-80-028~ (NTIS P881-220576). 
December 1980. Reports 2 and 3. Table I V - 1 .  

VOC emission f a c t o r  estimated f o r  h igh dens i ty  polyethylene by summing 
the  emission fac to rs  f o r  each spec i f i c  process l i s t e d .  
f ac to rs  f o r  polyethylene processes - general (3-01-018-60 t o  
3-01-018-66) are estimates based on the  average o f  emission fac to rs  
1 i s t e d  f o r  h igh  and low densi ty  polyethylene production. 

VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS PB81-220592). 
December 1980. Report 3. Tables IV-1 and IV-2. The sum o f  three 
vents was used t o  estimate emissions from the  d i s t i l l a t i o n  system 
condenser. Values f o r  a l l y l  ch lo r i de  product ion represent the  
mid-point  o f  a range o f  emissions provided i n  the  document f o r  each 
process. 

VOC emission fac to r  estimates were t rans fe r red  from s i m i l a r  processes 
l i s t e d  f o r  a c r y l o n i t r i l e  production. 

This VOC emission f a c t o r  i s  based on emission f a c t o r  values from State 
f i l e s  (State A). F ive values were i n  i n i t i a l  sample s ize.  This 
source category includes a l l  general storage and t rans fe r  processes 
w i t h i n  the  chemical manufacturing group which are uncategorized 
otherwise. 
no t  be comparable. Due t o  extreme variance, the  h igh  and low values 
were de le ted  and the  mean o f  the  remaining three values was used. 

VOC emission f a c t o r  based on Source Test Report submitted t o  the  U. 5 .  
Environmental Protect ion Agency by Washington Sta te  Department o f  
Ecology as a response t o  the  1986 STAPPA/ALAPCO survey. 

VOC emission fac to rs  f o r  vegetable o i l  production have been ca lcu lated 
i n  u n i t s  o f  lbs / ton  o f  ex t rac to r  feed cake processed r a t h e r  than 
lbs / ton  o f  r e f i n e d  o i l  produced. 
"Control o f  V o l a t i l e  Organic Emission from Manufacture o f  Vegetable 
O i l s . "  EPA-450/2-78-035 (NTIS  PB 286307), June 1978. 

See no te  55. These VOC emission f a c t o r s  were ca lcu la ted  from Table 2 - 2  
and F igure 2-1  o f  "Control o f  V o l a t i l e  Organic Emissions from 
Manufacture o f  Vegetable O i l s . "  EPA-450/2-78-035 (NTIS PB 286307). The 
fac to rs  f o r  t he  f o u r  d i f f e r e n t  seed types were averaged and t h i s  number 
was d i v ided  among the  d i f f e r e n t  processes as o u t l i n e d  i n  Figure 2-1. 

VOC emission 

Processes there fore  may be unre lated and emissions may 

Emission data were taken from 
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5 7 .  

50. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

VOC emission factor from Organic Emissions from Ferrous Meta l lurg ica l  
Industr ies:  
EPA-600/2-84-003 (NTIS PB84-141548), January 1984. Emission factors  
a r e  expressed as t o t a l  organic emissions which may overestimate VOC 
emissions. Tables 4-4 and 5-5. 

Personal communication w i th  A1 Vervaert o f  EPA/OAqPS/ESED. January 
1986. 
VOC emissions. 

VOC emission fac to r  from Organic Emissions f r o m  Ferrous Meta l lu rg ica l  
Industr ies:  
EPA-600/2-84-003 ( N T I S  PE84-141548), January 1984. 
are expressed as t o t a l  organic emissions which may overestimate VOC 
emissions. Table 6-3. 

VOC emission fac to r  f o r  dryers was t rans fer red  f r o m  fac to rs  l i s t e d  f o r  
dryers i n  other mineral product indust r ies.  This f a c t o r  i s  based on a 
d i r e c t - f i r e d  dryer burning natura l  gas. 

VOC emissions are estimated t o  be neg l ig ib le .  
con t r ibu te  t o  odor problems, p a r t i c u l a r l y  i n  wet manure. Compounds 
which g ive  r i s e  t o  the odor are organic acids, methylmercaptans, 
ammonia, and amines; however, t o t a l  VOC’s have no t  been quant i f ied.  
(Personal communication w i t h  Un ivers i ty  o f  Georgia and Texas AM 
Universi ty.  Ag r i cu l tu ra l  Extension Off ices.  A p r i l  21, 1987.) 

Eased on the mean o f  seven VOC emission f a c t o r  values provided f o r  
crude o i l  sumps f r o m  State f i l e s  (State A).  
est imate was t rans fer red  t o  crude o i l  p i t s  as a best est imate f o r  VOC. 

Eased on the mean o f  three VOC emission f a c t o r  values from State f i l e s  
(State A). 

VOC emission fac to r  from Locating and Est imat ing A i r  Emissions from 
Sources of Ethylene Oxide. Dra f t  F ina l  ReDort . Radian Corporation. 
October 1985. p. 53-55. 

Eased on the mean of f i v e  VOC emission f a c t o r  values from State f i l e s  
(State A). 
app l i ca t ion  processes which may not be comparable. The values l i s t e d  
i n  the State f i l e s  are h igh l y  var iab le  and t h i s  emission factor 
estimate has been rounded t o  the nearest hundred. It i s  an 
approximation which should be used only i n  the absence o f  spec i f i c  
emissions data. 

Based on the mean o f  12 VOC emission f a c t o r  values from State f i l e s  
(State A).  This source category includes a v a r i e t y  o f  adhesive coat ing 
app l ica t ion  processes which may not be comparable. The values l i s t e d  
i n  the State f i l e s  are h igh l y  var iab le  and t h i s  emission fac to r  
est imate has been rounded t o  the nearest whole number. It i s  an 
approximation which should be used only i n  the absence o f  spec i f i c  
emissions data. 

Compilation o f  Emission factors and Control Technologies. 

Metals-oriented ho t  processes are considered t o  have neg l i g ib le  

Compilation o f  Emission Factors and Control Technologies. 
Emission fac to rs  

S m a l l  amounts o f  VOC may 

This emission fac to r  

This source category includes a v a r i e t y  o f  adheslve coat ing 
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. 

67. 

68. 

69. 

70. 

71. 

7 2 .  

73. 

74. 

75. 

Based on the average of 296 VOC emission factor values from State files 
(States A, D, and E) rounded to the nearest hundred. 
category includes all general coating oven operations. Processes may 
vary widely between different plants. 
this emission factor is an approximation which should be used only in 
the absence of specific emissions data. 

Based on the mean of 25 VOC emission factor values from State files 
(States A and D) .  
hydrocarbons and may overestimate VOC’s. 

Based on 14 VOC emission factor values from State files (State A). 
This source category includes fugitive emissions from various surface 
coating operations where processes may not be comparable. Due to 
extreme variability, the high and low values were dropped and the mean 
of the remaining 12 values was used as an emission factor estimate. 

VOC emissions from inorganic chemical manufacturing and storage i s  
expected to be zero using engineering judgement. 

VOC emission factor based on nine VDC emission factor values from State 
files (State A). 
petroleum liquids. 
should be used only in the absence of specific emissions data. 

Personal communication with Mr. William Thomas (Florida Department of 
Natural Resources, Southwest District office). Mr. Thomas is not aware 
of any VOC testing ever having been done in the phosphate industry, but 
feels there are small amounts of VOC’s emitted from the phosphate rock 
processing. Mr. Thomas also felt that there are no SOx emissions from 
phosphoric acid manufacturing processes. 

VDC emission factors were calculated using equations from Section 4.3 
of AP-42 dated September 1985. The same assumptions were used as those 
from Table 4.3-4 on page 4.3-15 o f  the AP-42 Third Edition, dated 
April 1977. Values smaller than 10- were considered,negligible and 
entered into the Table as 0.0. 

SO emission factor was estimated using technology transfer from 
oiv-fired process heaters in other industries, assuming that the dryers 
burn oil. Emissions are from the combustion source only. 

VOC emission factors estimated through technology transfer from similar 
fiber production, based on information in: Industrial Process Profiles 
for Environmental Use: Chapter 11. The Synthetic Fiber Industry. 
EPA-600/2-77-023k, February 1977. The factor for aramids was 
transferred from polyamides. The factor for polyesters was transferred 
from acrylics based on similarities in the physical properties of the 
fibers. 

This source 

Data are highly variable and 

Emissions from State D are reported as total 

This source category includes storage of various 
The emission factor is an approximation which 
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76. 

71 .  

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85. 

86. 

VOC emissions are estimated to be negligible from the process 
description. 
Society. April 27, 1987. There may be some VOC’s from the solid 
process, but the she1 1 process pbedominates. 
are very high (greater than 1000 F) and complete combustion is 
expected. 

Emission factor is an average based on less than five VOC values 
obtained from responses to Section 114 letters for the methylene 
chloride NESHAP. 

Emission factor based on a single VOC value obtained from a response to 
a Section 114 letter for the methylene chloride NESHAP. 

Emission factors transferred from kraft mill processes. 
communication with Mr. Bill Fuller, Oregon Department of Environmental 
Quality. April 17, 1987. 

Personal communication with Mr. Lee Gribovich, Wyoming Division of Air 
Quality. January 1987. No test data are available on VOC’s from 
fuel-fired equipment in the sodium carbonate industry. 
calciners and the rotary dryer (if direct-fired) are expected to have 
any SO , NO , or VOC‘s. Mr. Gribovich provided SO, and NO, data for 
the coil-fifed calciner (two o f  six plants). 

VOC emission factor transferred from other sintering processes which 
are similar based on the descriptions given in AP-42 (8.8.1). 
Clay/coke may produce higher VOC’s due to the presence of the coke. 

SO and NO, emission factor values were extracted from Tables in Survey 
Refjorts on Atmospheric Emissions from the Petrochemical Industry - 
Volume 1. EPA-450/3-73-005a (NTIS PB 244957), April 1974. Emissions 
data were collected through Industry Questionnaires in the early 1970s 
by the Houdry Division, Air Products and Chemicals, Inc. These 
emission factors should only be used in the absence more recent source 
specific emissions data. 

Emission factor based on a single VOC value on information from Docket 
No. A-80-25. (SOCMI Distillation Operations NSPS) Section 11-D. 

VOC emission factor is an average of three values obtained from total 
hydrocarbon emissions testing of a cupola furnace (Site MET-A). && 
Final Test Reoort , National Dioxin Study. Tier 4: Combustion Sources. 
Prepared for U. 5. Environmental Protection Agency. Research Triangle 
Park, North Carolina. January 10, 1966. pp. 5-6, 5-13, and 5-15. 

VOC emission factor based on the mean of less than five VOC values 
obtained from NEDS User Point File Data Selection Report. 
March 27, 1986. 

Reference 65, based on the mean of five to nine VOC values. 

Personal communication with the American Foundrymen’s 

Combustion temperatures 

Personal 

Only the 
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1 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

Reference 85, based on the mean of 10 to 15 VOC values. 

Reference 85, based on one VOC value. 

VOC emissions are expected to be negligible based on a review of the 
process description provided in "Kirk Othmer Concise Encyclopedia of 
Chemical Technology, Phosphorus and the Phosphides." John Wiley and 
Sons, Inc. 1985. Elemental phosphorus is produced in a one-step 
process in an electric furnace. Carbon monoxide is the pollutant of 
concern in this process. 

VOC emissions from material handling and preparation for calcining are 
estimated to be zero based on engineering judgement. 
the actual calcining process are included under each specific material 
source category (gypsum, 1 ime, etc.). 

Emission factors listed for coating oven heaters are based on emissions 
from the combustion source only. 
coatings are included in the factors for coating ovens, general 

VOC emission factor estimates for the single chamber incinerator were 
calculated using the ratio of emissions from single versus multiple 
chamber incinerators 1 isted for solid waste disposal. VOC emission 
factors for brake shoe debonding were transferred from those listed for 
electrical windings reclamation assuming that they have similar 
phenolic resin components. SO emission factor was transferred from 
those listed for incineration 8f industrial solid waste (5-03-001). 

SO and NO emission factors based on the average of four emission 
tegts submhted by companies to JACA Corporation. 
in: Listing of Iron and Steel Stack Test Reports. September 1986 
UPDATE. Prepared under EPA Contract No. 68-02-3962 by JACA 
Corporation. 

SO emission factors based on the average of four emission tests 
suimitted by companies to JACA Corporation. 
Listing of Iron and Steel Stack Test Reports. September 1986 UPDATE. 
Prepared under EPA Contract No. 68-02-3962 by JACA Corporation. 

VOC emission factor based on a test report submitted by a company to 
JACA Corporation. 
an overestimate of VOC. Listing of Iron and 
Steel Stack Test Reports. September 1986 UPDATE. Prepared under EPA 
Contract No. 68-02-3962 by JACA Corporation. 

NO emission factor based on the average of three emission tests 
s u h t t e d  by a company to JACA Corporation. 
Listing of Iron and Steel Stack Test Reports. September 1986 UPDATE. 
Prepared under EPA Contract No. 68-02-3962 by JACA Corporation. 

Emissions from 

Emissions from the solvents and 

(4-04-008). 

Sumnary information 

Summary information in: 

Emissions were reported as total organics and may be 
S u n a r y  information in: 

Summary information in: 
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97. SO emission fac to r  based on the average o f  three emission t e s t s  
s u h i t t e d  by companies t o  JACA Corporation. 
L i s t i n g  o f  I r o n  and Steel Stack Test Reports. 
Prepared under EPA Contract No. 68-02-3962 by JACA Corporation. 

Information Document f o r  Proposed Standards. 
February 1985. p. 3-53. 
uncovered dissolved a i r  f l o a t a t i o n  (DAF) u n i t  and represents the worst 
case f o r  add i t iona l  treatment. I f  an indyced a i r  f l o a t a t i o n  (IAF) u n i t  
i s  used, an emission fac to r  o f  0.01 lb/10 gal lons wastewater should be 
used. 

uncovered dissolved a i r  f l o a t a t i o n  (DAF) u n i t  and represents the worst 
case for  add i t iona l  treatment. I f an indyced a i r  f l o a t a t i o n  (IAF) u n i t  
i s  used, an emission fac to r  o f  0.20 lb/10 BELS r e f i n e r y  feed should be 
used. 

100. VOC emission f a c t o r  est imate i s  an average based on s i x  values, from 
Table 3-3, Survey of Carbon Tetrachlor ide Emission Sources (NESHAP). 
EPA-450/3-85-018 (NTIS P885-221661/REB), Ju l y  1985. The value i s  based 
on t o t a l  f u g i t i v e  emissions of C C l  
process. 
s i x  values v i a  the  hydrochlorination/direct ch lo r i na t i on  process. 

ca lcu lated from Table 2-6. 
Butadiene Source Category Concurrence F i l e ,  Estimates o f  1,3-8utadiene 
Emissions From Production F a c i l i t i e s  w i t h  Addi t ional  Controls. 
March 25, 1986. 

102. Emission fac to rs  are based on emission tes ts  submitted by companies t o  
JACA Corporation. Sumnary in format ion in: L i s t i n g  o f  I r o n  and Steel 
Stack Test Reports. September 1986 UPDATE. Prepared under EPA 
Contract No. 68-02-3962 by JACA Corporation. VOC and SO emission 
fac to rs  are the average o f  three t e s t  resu l t s .  NOx emist ion fac to r  
based on one t e s t .  

Summary informat ion i n :  
September 1986 UPDATE. 

98. VOC emissions from Petroleum Refinery Wastewater Systems - Background 
EPA-450/3-85-00la. 

The emission fac to r  presented i s  f o r  an 

99. Reference 98, p. 3-57. The VOC emission fac to r  presented i s  f o r  an 

v i a  the hydrocarbon ch lo r i no l ys i s  
A value o f  23,800 lbs/ye%r i s  obtained based upon a mean of 

101. VOC emission f a c t o r  estimate i s  an average based on 11 values 
Memo from Kuhn, K. 9. and R. A. Wassel t o  

103. VOC and NO emission fac to r  from Organic Chemical Manufacturing, 
Volume 6: 'Selected Processes. 
Oecember 1980. Report 7. Table I V - 1 .  Based on uncontrol led emissions 
from a model p lan t .  Drying and coo l ing  o f  ad ip i c  ac id  create p r i m a r i l y  
p a r t i c u l a t e  matter emissions. 

Organic Chemical Manufacturing, Volume 8: Selected Processes. 
EPA-450/3-80-028~ (NTIS P881-220576), December 1980. Report 4. The 
product recovery column i s  synonymous w i t h  the d i s t i l l a t i o n  column 
vent. 

EPA-450/3-80-028a (NTIS P881-220660), 

104. VOC emission f a c t o r  based on the average o f  two numbers reported i n  
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105. VOC emission factor from Organic Chemical Manufacturing, Volume 10: 
Selected Processes. EPA-450/3-80-028e (NTIS P881-220592), 
December 1980. Report 9. p. IV-2. The factor presented for methyl 
ethyl ketone production is based on number for four different 
processes. 

Selected Processes. EPA-450/3-80-028a (NTIS P881-220550), 
December 1980. Report 5. pp. IV-1 to IV-4. 

the lime manufacturing industry. Emissions are from the combustion 
source and it was assumed that the kiln is direct-fired burning natural 
gas. A 98 percent combustion efficiency was assumed. 

Selected Processes. EPA-450/3-80-028b (NTIS P881-220568). 
December 1980. Report 6. pp. IV-1 t o  IV-3. NOx emissions are 
expected to be zero based on a review of the raw materials and process 
description. 

on Atmospheric Emissions from the Petrochemical Industry - Volume 2. 
EPA-450/3-73-005b (NTIS P8244958). April 1974. Emissions data were 
collected through Industry Questionnaires in the early 1970s by the 
Houdry Division, Air Produ’cts and Chemicals, Inc. These emission 
factors should only be used in the absence of more recent source 
specific emissions data. 

110. VOC emission factor from Synthetic fiber Production - Background 
Information for Proposed Standards. EPA-450/3-82-011a 
(NTIS P883-153015), March 1982. 
extrusion were estimated using engineering judgement and review of 
emission factors listed for similar processes in plastics production 
industry. 

111. VOC emission factor from Synthetic Fiber Production - Background 
Information for Proposed Standards. EPA-450/3-82-011a 
(NTIS P883-153015). March 1982. Table C-8. The emission factor 
reported is the average of five plant types. 

112. VOC emission factor is the sum of emission factors for three processes: 
washing, drying, and finishing. Washing emission factor is the average 
of three plant values from Synthetic fiber Production - Background 
Information for Proposed Standards. EPA-450/3-82-011a 
(NTIS PB83-153015), March 1982. Table C-8. Drying and finishing 
emission factors are the average of values listed on the above table 
and that of Table 17 in Source Assessment: 
fabric finishing. 

106. VOC emission factor from Organic Chemical Manufacturing, Volume 6: 

107. VOC emission factor for kilns was transferred from factors listed for 

108. VOC emission factor from Organic Chemical Manufacturing, Volume 7: 

109. NOx emission factor value was extracted from Tables in Survey Reports 

factors for dope preparation and fiber 

Cotton and Synthetic Woven 
EPA-600/2-80-042a (NTIS P881-161937). February 1980. 
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113. VOC emission factor i s  the average o f  f i v e  p lan t  types from Synthetic 
Fiber Production - Background Informat ion f o r  Proposed Standards. 
EPA-450/3-82-011a (NTIS  PB83-153015), March 1982. 
6-28, 6-34, and 6-40. 

I ndus t r i a l  Process P r o f i l e s  f o r  Environmental Use: Chapter 9. The 
Synthetic Rubber Industry.  
February 1977. 
are expected t o  be neg l ig ib le .  
sent t o  a recovery system and under normal operations should be 
neg l ig ib le .  

Prlfducts Indus t r ies  (F ina l  Report). EPA-600/2-81-008 
(NTIS PB84-160266), February 1984. Table 55. 

116. SO emission fac to r  from Multimedia P o l l u t i o n  Assessment o f  the Wood 
Prlfducts Indus t r ies  (F ina l  Report). EPA-600/2-81-008 
(NTIS PB84-160266). February 1984. 
semi-pulp and s u l f i t e  pulp should have s i m i l a r  values f o r  t h i s  process. 
This value i s  l i s t e d  under s u l f i t e  pu lp ing f o r  MgO systems. 

117. VOC emission fac to r  from T e x t i l e  Dyes and Dyeing Equipment: 
C lass i f i ca t i on  Propert ies and Environmental Aspects (F ina l  Report). 
EPA-600/2-85-010 (NTIS PB85-173771/REB), February 1985. 

118. VOC emission fac to r  based on the average o f  e igh t  stack tes ts .  
Source Assessment: Cotton and Synthetic Woven Fabric F in ish ing.  
EPA-600/2-80-042a (NTIS PB81-161937). January 1980. 

119. VOC emission fac to rs  from Source Category Survey: Refractory Industry.  
Chapter 5. EPA-450/3-80-006 (NTIS P881-111445), March 1980. Value 
reported i s  f o r  t o t a l  hydrocarbon and may overestimate VOC emissions. 

120. SO emission fac to r  based on one emission t e s t  from State f i l e s  
( d a t e  HI. 

121. NO and SO emission f a c t o r  est imate based on reported emissions f r o m  
i n i u s t r y  t g s t  r e s u l t s  taken from State f i l e s  (State H). 

122. SO, emisslon f a c t o r  based on one value from State f i l e s  (State D).  

123. VOC emission fac to r  based on reported emissions from indust ry  t e s t  
r e s u l t s  taken from State f i l e s  (State H). 

124. NO and SO, emission fac to rs  based on the average o f  three emission 
teg ts  from State f i l e s  (State D). VOC emission f a c t o r  based on two 
values from State f l l e s  (State D). VOC emissions are reported as t o t a l  
hydrocarbons and may overestimate VOC's. 

pp. 6-16, 6-23, 

114. VOC emission factors  estimated f r o m  process descr ipt ions provided i n  

EPA-600/2-77-0231 (NTIS PB 281480/4), 
The monomer i s  stored i n  pressure tanks and emissions 

Emissions f r o m  the steam s t r i ppe r  a r e  

115. SO emission factor  from Multimedia Po l l u t i on  Assessment o f  the Wood 

Page 144 ind icates neutra l  s u l f i t e  

Table 54. 

From 

Table 8-5. 
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125. VOC emission f a c t o r  from Organic Chemical Manufacturing, Volume 6: 
Selected Processes. EPA-450/3-80-028a ( N T I S  P881-220550), 
December 1980. Report 4. Table I V - 1 .  No NO o r  SO emissions are 
expected based on a review of the r a w  m a t e r i a h  and fjrocess 
descr ip t ion .  

126. VOC emissions are estimated from AP-42 (6.6-3) and "Modern Po l l u t i on  
Control Technology," Volume 1, 1973, by the  Research and Education 
Association, New Mexico. Steam tube d rye r  emissions w i l l  be p r i m a r i l y  
from the f i s h ;  VOC emission fac to r  i s  t rans fer red  from s t a l e  f i s h  
cookers. D i r e c t - f i r e d  dryer  emissions are from both the  f i s h  and 
combustion products; VOC emission f a c t o r  i s  the  sum o f  emission factors 
from f i s h  cookers and res iden t ia l  furnaces and domestic/commercial 
b o i l e r s  w i t h  na tura l  gas o r  d i s t i l l a t e  o i l  averaged. These fac to rs  
should on l y  be used i n  the  absence o f  b e t t e r  data. 

127. VOC and NO emission fac to rs  are estimated t o  be n e g l i g i b l e  f o r  
e l e c t r i c  i i d u c t i o n  furnaces because t h e  metal must be clean and dry i f  
i t  i s  t o  be charged t o  t h i s  type o f  furnace. SO, emission f a c t o r  was 
t rans fer red  from 3 - 04 - 002 - 24. 

128. SO, emission f a c t o r  based on one value from State f i l e s  (State F). 

129. Emission fac to rs  f o r  a l l  process heaters were t rans fer red  from the 
emission fac to rs  ca lcu la ted  f o r  process heaters i n  the  o i l  and gas 
product ion source category. 
heaters a re  dependent on the  type o f  f u e l  burned ra the r  than on the 
mater ia l  being heated, the  emission fac to rs  have been t rans fer red  t o  
other  indus t r ies .  

130. VOC emission fac to rs  f o r  inc inera tors  and f l a r e s  were estimated 
assuming 98 percent combustion e f f i c i e n c i e s ,  which i s  c u r r e n t l y  
accepted as achievable by EPA, i n  i t s  standards development a c t i v i t i e s .  
Speciated composites f o r  t en  natura l  gas samples were obtained from 
"Emissions from Ref inery Process Heaters Equipped w i t h  Low-NO 
Burners" (KVBll-6019-1274), prepared by KVB, Inc., Research aXd 
Analyses D i v i s i o n  under EPA Contract No. 68-02-2645, March 1981 and 
"NO, Emissions from Petroleum Indus t ry  Operations," ( A P I  Pub1 i c a t i o n  
No. 4311), prepared by American Petroleum I n s t i t u t e ,  October 1979. The 
ca lcu la ted  emission f a c t o r  f o r  na tura l  gas - f i r ed  inc inera tors  
represents an estimate which should be used on ly  i n  the  absence o f  
s p e c i f i c  emissions data. 
parameters o f  i nc ine ra to rs  (i .e., temperature, residence time) which 
should be considered i n  applying these emission f a c t o r  estimates. 

VOC emission fac to rs  f o r  o i l - f i r e d  and process gas- f i red  inc inera tors  
were estimated from emission fac to rs  presented f o r  o i l - f i r e d  process 
heaters because no " t y p i c a l "  speciated p r o f i l e s  were obtained f o r  o i l  
process gas. 
emissions from gas - f i r ed  process heaters was appl ied t o  the  other  

Assuming t h a t  emissions from process 

There i s  g rea t  v a r i a b i l i t y  i n  the  operating 

The r a t i o  o f  emissions from gas - f i r ed  inc inera tors  t o  
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f u e l - f i r e d  heaters t o  obta in  emission fac to r  e s t i m a t e s  f o r  
inc inerators .  
f l a r e s  were t ransferred t o  other indus t r ies  assuming t h a t  the emissions 
from these combustion sources are dependent on the type o f  fue l  burned, 
ra ther  than on the mater ia l  being heated o r  burned. 

131. NO emission fac to r  based on the mean o f  two emission t e s t s  from State 
f i f e s  (State I ) .  

132. SO emission f a c t o r  based on the mean o f  n ine emission t e s t s  f r o m  S t a t e  
f i f e s  (States D and I ) .  

The estimated VOC emission factors  f o r  inc inera tors  and 

133. SO 

134. Emission fac to rs  based on data from State f i l e s .  SO emission fac to r  

emission fac to r  based on the mean o f  two emission tes ts  from State 
f i f e s  (State I ) .  

based on the mean o f  two values. 
value. NO emission fac to r  based on the mean o f  two values. (Data  
from State# D and I ) .  
may overestimate VOC’s. 

emission ffdctor i s  the mean o f  two values. SO emission fac to r  i s  
based on one value. 

(State I ) .  

f i f e s  (State I ) .  

State f i l e #  (States 0 and E). 
hydrocarbons and may overestimate VOC’s. SO, emission f a c t o r  based on 
two values. . 

f i f e s  (State I ) .  VDC emission f a c t o r  was estimated through technology 
t rans fe r  from other  coal burning b o i l e r s  using engineering judgement. 

Stfdte f i l e s  (State 0). 
hydrocarbons and may overestimate VOC’s. 

VOC emission f a c t o f  based on one 

State D repor ts  VOC’s as t o t a l  hydrocarbon which 

135. NO and SO emission fac to rs  based on data from State f i l e s .  NO 

(Data from States D and Iy. 

136. VOC emission factor  based on one t o  two values from State f i l e s  

137. NO emission fac to r  based on the mean o f  f i v e  emission tes ts  f r o m  S t a t e  

138. VOC and NO emission fac to rs  based on the mean o f  three values f r o m  
VOC emissions are reported as t o t a l  

139. SO and NO emission fac to rs  based on one emission t e s t  from State 

140. SO and VOC emission fac to rs  based on one value f o r  each p o l l u t a n t  f r o m  
VOC emissions are reported as t o t a l  

141. NO, emission f a c t o r  based on one value from State f i l e s  (State 0) .  

142. Personal comnunication with one indus t ry  representat ive.  VOC emissions 
should be constant throughout and are determined by the reac tor  a t  the 
beginning o f  the process. VOC emission fac to r  is therefore based on 
seven values f o r  the indust ry  from State f i l e s  (States A and D). 
Values from State D represents t o t a l  hydrocarbons and may overestimate 
VOC’S. 
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143. VOC emission f a c t o r  based on the mean o f  two t o  four  values from S t a t e  
Emissions are reported as t o t a l  hydrocarbons and may 

144. VOC emission f a c t o r  based on the mean o f  f i v e  t o  nine values from State 

f i l e s  (State D).  
overestimate VOC’s.  

f i l e s  (State D ) .  
overestimate VOC’s. 

f i y e s  (State D) .  

f i f e s  (State D) .  

f i f e s  (State D ) .  

f a c t o r  i s  the  average o f  seven values. 
average o f  72 values. 
(State 0) .  
overestimate VOC’s. 

Emissions are reported as  t o t a l  hydrocarbons and may 

145. NO emission f a c t o r  based on the  mean o f  10 t o  20 values from State 

146. SO emission f a c t o r  based on the  mean o f  two t o  fou r  values from State 

147. NO emission f a c t o r  based on the  mean o f  f i v e  t o  n ine  values from State 

148. Emission f a c t o r s  based on in format ion from Sta te  f i l e s .  SO, emission 
NO, emission f a c t o r  i s  the  

VOC emission f a c t o r  i s  t he  average o f  12 values 
VOC emissions are repor ted as t o t a l  hydrocarbons and may 

149. NO emission f a c t o r  based on two. to  four values from State f i l e s  
(State 01. 

150. VOC emission f a c t o r  based on one value from State f i l e s  (State 0) .  
Emissions are repor ted as  t o t a l  hydrocarbons and may overestimate 
VOC’s. 

151. VOC emission f a c t o r  based on personal comnunication w i t h  Hr. Andy Caron, 
National Council f o r  A i r  and Stream Improvement f o r  t he  Pulp and Paper 
Indus t ry  (NCASI) .  January 1987. Data were s p e c i f i c  t o  the  MgO process, 
measured a t  the  ac id  tank e x i t ,  however, Mr .  Caron thought t h a t  s i m i l a r  
l e v e l s  would be found a t  any ac id  p lan t .  
data, t h i s  f i g u r e  i s  supplied as an approximation. 

152. VOC emission fac to rs  based on in format ion from the  National Council on 
A i r  and Stream Improvement fo r  t he  Pulp and Paper Indust ry  (NCASI) 
Technical B u l l e t i n  R371, May 1982. Data are i n  u n i t s  o f  t o t a l  gaseous 
non-methane organics used as best est imate o f  VOC’s. 

153. VOC emission fac to rs  based on in format ion from the  National Council on 
A i r  and Stream Improvement f o r  the  Pulp and Paper Indus t ry  (NCASI)  
Technical B u l l e t i n  R358, September 1981. Data are  i n  u n i t s  o f  t o t a l  
gaseous non-methane organics used as best est imate o f  VOC’s. 

154. VOC emission fac to rs  based on in format ion from the  Nat ional  Council on 
A i r  and Stream Improvement fo r  the  Pulp and Paper Indust ry  (NCASI)  
Technical B u l l e t i n  R112, February 1981. Emissions were measured a f t e r  
an e l e c t r o s t a t i c  p r e c i p i t a t o r  and an induced fan d r a f t .  Values are 
repor ted as t o t a l  gaseous non-methane organics. 

I n  the  absence o f  b e t t e r  
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155. SO and NOx emission fac to r  values were ext racted f r o m  Tables i n  Survey 
Re6orts on Atmospheric Emissions f rom the Petrochemical Industry - 
Volume 4. EPA-450/3-73-005d (NTIS PB 245630), A p r i l  1974. Emissions 
data were co l lec ted  through Industry Questionnaires i n  the e a r l y  1970's 
by the Houdry Div is ion,  A i r  Products and Chemicals, Inc. These 
emission factors  should only be used i n  the absence o f  more recent 
source spec i f i c  emissions data. 

156. SO and NOx emission fac to r  values were extracted from Tables i n  Survey 
Reborts on Atmospheric Emissions from the Petrochemical Industry - 
Volume 2. EPA-450/3-73-005b (NTIS PB 244958), A p r i l  1974. Emissions 
data were co l lec ted  through Industry Questionnaires i n  the ear ly  1970's 
by the Houdry Div is ion,  A i r  Products and Chemicals, Inc. These 
emission fac to rs  should on ly  be used i n  the  absence o f  more recent 
source spec i f i c  emissions data. 

reported f o r  4-01-002-01 through 4-01-002-07. 
made using informat ion on spec i f i c  g r a v i t i e s  f o r  d i f f e r e n t  solvents 
f r o m  Table 10 o f  Source Assessment: 
Operations. 

Category Survey: Mineral Wool Manufacturing Industry.  
EPA-450/3-80-016 (NTIS PB80-202781), March 1980. An emission fac to r  o f  
neg l i g ib le  i s  l i s t e d  where no emissions were reported i n  t h i s  document. 

t h a t  SO,, NO and VOC emissions from t h i s  indust ry  are neg l i g ib le .  
Chapter 5. 

160. No emissions are expected based on in format ion from Source Category 
Survey: Ceramic Clay Industry.  Chapter 1. EPA-450/3-80-017 
(NTIS PB80-227507). March 1980. 

process phosphoric ac id  6lants.  
Survey: Thermal Process Phosphoric Acid Manufacturing Industry.  
EPA-450/3-80-018 (NTIS PB80-193469), May 1980. 

162. VOC emission fac to rs  were t rans fer red  from t h a t  l i s t e d  f o r  3-05-014-02. 
According t o  process descr ip t ions and emissions described i n  "Glass 
Manufacturing Plants - Background Informat ion f o r  Proposed Standards o f  
Performance," the mel t ing furnaces are the  same and hydrocarbon 
emissions should be independent o f  the type o f  g lass produced. 
EPA-450/3-79-005a (NTIS PB 298528/1), June 1979. Chapter 3. 

163. VOC emission f a c t o r  estimated f r o m  personal comunicat ion w i th  the 
South Coast A i r  Q u a l i t y  Management D i s t r i c t ,  Ca l i f o rn ia .  
March 31, 1987. 
reduct ion cookers and i s  therefore only an estimate o f  hydrocarbons. 

157. These VOC emission fac to rs  were ca lcu lated from emission factors  
Un i t  conversions were 

Solvent Evaporation - Degreasing 
EPA-600/2-79-019f (NTIS PB80-128812), August 1979. 

158. NO and VOC emission fac to rs  extracted from Table 5-7 i n  Source 

159. Informat ion f r o m  "Source Category Survey: P e r l i t e  Indust ry"  ind ica te  

g6A-450/3-80-005 (NTIS PB80-194822), May 1980. 

161. Neg l ig ib le  amounts o f  NO and VOC emissions are expected from thermal 
Informat ion from Source Category 

Chapter 5. 

VOC emission fac to r  i s  based on AP-42 informat ion f o r  

I 
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164. VOC emissions fac to rs  f r o m  "The Ef fects  o f  the Operating Variables and 
Refuse Types on the Emissions from a P i l o t  Scale Trench Inc inera tor . "  
John 0. Burckle, National Center f o r  A i r  P o l l u t i o n  Control.  Fa i r fax  
F a c i l i t y ,  C inc innat i ,  Ohio. 
1968 National Inc inera tor  Conference, May 5-8, 1968 i n  New York C i t y  
and p u b l i c a t i o n  i n  the  proceedings o f  t he  conference. 
were measured bu t  no t  reported. 

165. Benzene emissions from Maleic Anhydride Indust ry  - Background 
Information f o r  Proposed Standards. D r a f t  EIS,  February 1980. NO 
c a l c u l a t i o n  based on data from one p lan t .  
i nc ine ra t i on  a f t e r  product recovery absorber, us ing EPA Method #7. 

166. VOC emission f a c t o r  based on the mean o f  two values from State permit 
f i l e s  (States E and K).  

167. VOC and NO, emission f a c t o r  based on one value from State permit f i l e s  
(State K) .  

168. VOC, NO , and SOx emission fac to rs  based on one value from State permit 
f i l e s  ( s ta te  K) .  
categor ies (3-01-043-01) were t r l n s f e r r e d  t o  those 1 i s t e d  i n  each 
spec i f i c  process. 

169. VOC, NO , and SO emission f a c t o r  based on the average o f  f i v e  values 
from S t h e  permi t  f i l e s  (State K). 

170. VOC, NO and SO emission f a c t o r  based on two repor ted values from 
Sta te  p i h i t  f i l g s  (State K ) .  

171. NO and SO emission f a c t o r  based on the  average o f  two values from 
S t l t e  permft f i l e s  (State K). 

172. Personal communication w i t h  M r .  V i c t o r  Oallons, National Council on A i r  
and Stream Improvement for  t he  Pulp and Paper Indus t ry  (NCASI).  
January 1987. 
and burned, e i t h e r  a t  the  recovery furnace, the l ime  k i l n ,  o r  an 
a u x i l i a r y  system; therefore, on ly  f u g i t i v e  emissions would be found a t  
these sources. 

Environmental Qua l i t y .  January 26, 1987. NO emission f a c t o r  from 
Nat ional  Council on A i r  and Stream Improvement f o r  t he  Pulp and Paper 
Indus t ry  (NCASI) Technical B u l l e t i n  1105, December 1977. SO emission 
fac to r  from th ree  monitor ing data f i gu res  (1978-1986) averaggd. 

174. Personal communication w i t h  Mr .  V i c t o r  Dallons, Nat ional  Council on A i r  
and Stream Improvement f o r  the  Pulp and Paper Indus t ry  (NCASI) .  
January 1987. M r .  Dal lons f e l t  t h a t  veneer dryers would overestimate 
the  VOC emissions; however, he was n o t  aware o f  any data generated i n  
t h i s  indust ry .  Numbers are from NCASI  Technical B u l l e t i n  #405, 
August 1983. The coe dryer  i s  dssumed t o  be a steam-heated type o f  
dryer .  

Paper was prepared f o r  presentat ion a t  the 

SOx and NO, data 

Sample was taken a t  e x i t  o f  

The VOC and SO fac to rs  l i s t e d  f o r  the  general 

The emissions from these processes are  usua l l y  vented 

173. Personal communication w i t h  M r .  B i l l  Fu l l e r ,  Oregon Department o f  

Un i t s  a re  i n  l b s  CH4/10 square f e e t  as best est imate o f  VOC's.  
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175. Personal communication w i th  M r .  V ic to r  Dallons, National Council on A i r  
and S t ream Improvement f o r  the Pulp and Paper Industry (NCASI). 
January 1987. 
was not aware o f  any generated i n  t h i s  indust ry) ,  par t ic leboard 
pressing might approximate the VOC emissions, NCASI Technical 
B u l l e t i n  iy493, June 1986. 

f i f e s  (State c ) .  

f i f e s  (State c ) .  

Control o f  V o l a t i l e  Organic Compound Emissions from Manufacture of 
High-Density Polyethylene, Polypropylene, and Polystyrene Resins. 
EPA-450/3-83-008 (NTIS PB84-134600), November 1983. Figures are based 
on emissions from a model p lan t  which are f l a r e d  a t  e x i t  as a means o f  
cont ro l .  Conveying - closed loop dry ing  system. Storage - polymer 
f l u f f  storage and mixers. 

179. VOC emission fac to r  based on informat ion from EPA Guidel ine Series: 
Control o f  V o l a t i l e  Organic Compound Emissions f r o m  Manufacture o f  
High-Densi t y  Polyethylene, Polypropylene and Polystyrene Resins. 
EPA-450/3-83-008 (NTIS PB84-134600), November 1983. 
emissions from a model p lan t  and i s  a combination o f  two sources: 
d e v o l a t i l i z e r  condenser vent, and the styrene recovery u n i t  condenser 
vent. 

180. VOC emission factor estimates are based on informat ion from "Rubber 
T i r e  Manufacturing Industry - Background Informat ion f o r  Proposed 
Standards." D r a f t  E IS.  EPA-450/3-81-008a (NTIS P883-163543), 
Ju l y  1981. 
rubber dur ing t i r e  manufacturing evaporates w i t h i n  30 seconds. For 
green t i r e  spraying, approximately 8 percent o f  the VOC's appl ied t o  
the rubber are absorbed and the other  92 percent evaporates. I n  the 
absence o f  t e s t  data, emission f a c t o r  estimates were generated using 
these percentages. Swabbing i s  a s i m i l a r  process t o  dipping. Solvent 
storage i s  considered neg l i g ib le  based on engineering judgement. 

P r o f i l e s  f o r  Environmental Use: Chapter 25. Primary Aluminum 
Industry." EPA-600/2-77-023~ (NTIS P8 281491/1), February 1977. 
p. 22. Hydrocarbon emissions are estimated t o  be 0.025 t o  
0.075 percent of the aluminum produced. The mid-point  o f  t h i s  
percentage was used t o  ca lcu la te  an estimated VOC emission fac to r .  

182. SO , NO , and VOC emissions are assumed t o  be zero based on Informat ion 
f r 8 m  " I i d u s t r i a l  Process P r o f i l e s  f o r  Environmental Use: Chapter 29. 
Pr imary Copper Industry." 
Ju ly  1980. 
e l e c t r o l y t i c  r e f i n e r y  i s  a f i n e  s u l f u r i c  acid. 

M r .  Dallons f e l t  t h a t  i n  the absence o f  other data (he 

176. SO emission fac to r  based on the average o f  f i v e  t e s t  values f r o m  S t a t e  

177. SO emission fac to r  based on the average o f  11 t e s t  values from S t a t e  

178. VOC emission factors based on informat ion from EPA Guidel ine Series: 

Figure i s  based on 
the 

Approximately 90 percent o f  the solvent appl ied t o  the 

181. VOC emission f a c t o r  based on in format ion from " I n d u s t r i a l  Process 

EPA-600/2-80-170 (NTIS PB81-164915), 
p. 94. The only p o l l u t a n t  emit ted t o  the a i r  by an 
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183. SO , NO , and VOC emission factors based on information from 
"I#dustfial Process Profiles for Environmental Use: Chapter 24. The 
Iron and Steel Industry." EPA-600/2-77-023~ (NTIS PB 266226/0), 
February 1977. p. 116. The only atmospheric emissions occurring 
during this process are acid fumes. 

grfIy iron foundries (3-04-003-01). 

malleable iron foundry), based on process descriptions from "Organic 
Emissions from Ferrous Metallurgical Industries: Compilation of 
Emission Factors and Control Technologies." 
(NTIS P884-141548), January 1984. p. 5-25 to 5-33. 

186. VOC emission factors based on information from "Organic Emissions from 
Ferrous Metallurgical Industries: Compilation of Emission Factors and 
Control Technologies." EPA-600/2-84-003 (NTIS PB84-141548), 
January 1984. p. 6-8. Emissions from transfer, cooling, grinding, and 
packaging of the produced alloy are expected to contain very little, if 
any, organic components. 

184. NO emission factor was transferred from that listed for cupolas in 

185. VOC emission factor was transferred from 3-04-009-01 (annealing for 

EPA-600/2-84-003 

187. SO , NO , and VOC emission factors were transferred from 3-04-001-04 
(Fhxin4, Chlorination). According to AP-42 Fourth Edition, 
Section 7.8 (April 1981), "emissions from reverberatory (fluorine) . smelting/refining are similar to those from reverberatory (chlorine) 
smel ting/ref ining . " 

188. VOC emission factor for charging was transferred from 3-03-009-16 
(Charging: BOF). Emissions during charging should be independent of 
the type of furnace to which the charge is delivered. 

189. SO emission factor calculated from information in "Industrial Process 
Prafiles for Environmental Use. Chapter 27: Primary Lead Industry." 

emissions were reported as a volume-percent3with a given flourhe. 
Using an assumed density of SO - 0.61 Kg/m and a production rate 
supplied by Table 24, the fact& was calculated. 

invormahon from "Industrial Process Profiles for Environmental Use. 
Chapter 27: Primary Lead Industry." EPA-600/2-80-168 

EPA-600/2-80-168 (NTIS PB81-110926), July 1980. p. 42-43. SO 

190. SO , NO , and VOC emissions are expected to be zero based on 

(NTIS PB81-110926), July 1980. p. 64. 

191. NO , SO , and VOC emissions from materials crushing and handling are 
exlected to be zero based on process descriptions in "Metallic Mineral 
Processing Plants: Background Information for Proposed Standards, 
Volume 1." EPA-450/3-81-009a (NTIS P883-113746), August 1982. 
Chapter 3. 
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192. These SO,, NO , and VOC emission factors  were t ransferred f r o m  
I 3-05-020-01 t i  3-05-020-04 (Crushing and screening o f  stone quarrying), 
I 
I f rom 3-05-025-10 t o  3-05-025-11 (Crushing and screening o f  sand and 

gravel) ,  and 3-05-040-21 t o  3-05-040-31 (Conveying, crushing, and 
screening i n  the mining o f  nonmetal l ic minerals) .  

(State G) and production r a t e s  given by indus t r ies .  
po in t  i s  f o r  bronze melt ing i n  induct ion furnaces and would be s i m i l a r  
f o r  e l e c t r i c  arc furnaces. 

o i f ,  saXd, and amount o f  cores produced provided by indus t r ies  i n  
State G. The assumption made was t h a t  the core o i l  burned completely 
o f f  o f  the core and behaved the same as combusted fue l  o i l  used i n  an 
i n d u s t r i a l  b o i l e r .  Based on informat ion from "Environmental Assessment 
o f  Coal- and O i l - F i r i n g  i n  a Control led I n d u s t r i a l  Bo i le r ;  Volume 11. 
Comparative Assessment, 
Tables 4-3 and 4-6. These emission fac to rs  were used f o r  core ovens i n  
i r o n  foundries and s tee l  foundries. 

(S in te r  t rans fe r  and unloading). Since no VOC emissions are expected 
from s i n t e r  t rans fe r r i ng  and unloading, i t  was assumed t h a t  no VOC 
emissions should r e s u l t  from t rans fe r r i ng  o f  charge mater ia ls  o r  r a w  
matertal  s. 

196. VOC, NO , and SO emission fac to rs  were t rans fer red  from s i m i l a r  
operati f jns i n  thg  gray i r o n  foundry industry,  based on informat ion 
about the processes from "Organic Emissions from Ferrous Meta l lu rg ica l  
Indust r ies:  Compilation o f  Emission Factors and Control Technologies" 
EPA-600/2-84-003 (NTIS PB84-141548), January 1984. 
are expressed as t o t a l  organic emissions which may overestimate VOC's. 

197. SO emission fac to r  based on reported emissions f r o m  State f i l e s  
(State G) and product ion ra tes  provided by indust r ies.  

198. VOC emission fac to r  t rans fer red  f r o m  3-03-008-11 (Raw mater ia l  
s tockpi les)  which i s  considered a s i m i l a r  process descr ip t ion.  

199. These SCC's have been added t o  NEDS f o r  p a r t i c u l a t e  emissions only. 
SO , NO , and VOC emissions, which are products o f  combustion, are 
c o h i d e f e d  under the SCC's f o r  the actual  process l i s t e d .  

f o r  the A c r y l o n i t r i l e  Indust ry"  (Draf t ) ,  prepared by Energy and 
Environmental Analysis, Inc. f o r  the U. S. Environmental Protect ion 
Agency. J u l y  1981. The data were provided by indust ry  w i t h  some 
storage and f u g i t i v e  emission f igures  missing. 
represents a c r y l o n i t r i l e  emissions only. 

193. SO emission fac to r  based on reported emissions f rom State f i l e s  
This emission 

194. SO , NO , and VOC emission fac to rs  based on the annual usage o f  core 

EPA-600/7-78-164b (NTIS PB 289941/7). 

195. VOC emission fac to rs  t ransferred from 3-03-008-20 and 3-03-008-21 

Emission fac to rs  

200. Emission fac to rs  were based on data taken from 'Source Category Survey 

This estimate 

169 



201. NO, and SO emission factors based on data from State files (State E ) .  
SO value ys the average of two reported values and NO, value is the 
avarage of five values. 

202. VOC emission factor is an estimate using technology transfer from 
similar processes listed for beer production. 
fermentation tanks are an estimate based on the average of the two 
factors listed for fermentation of wines, brandy, and brandy spirits. 

VOC emission factors for 

203. SO emission factor based on the mean of three values from State files 
(State E). 

204. NO emission factors are based on data from State files (State E ) .  NO, e m h i o n  estimates were reported for three SCC’s in this source 
category. 
with the assumption that NOx emissions are independent of the present 
conversion of sulfuric acid. 

The emission factor was then transferred to the other SCC’s 

205. SO NO , and VOC emission factors based on one value from State files 
( s t h e  t).  

206. NO and VOC emission factors for waste handling o f  acetylene are the 
avgrage of three values from State files (State E). Negligible VOC 
emissions are expected from material hand1 ing, grinding, and. mixing 
based on process descriptions provided by Agency personnel in State E.  

207. VOC emission factor based on one value from State files (State E ) .  

208. SO and NO emission factors are the average of two values from State 

209. NO emission factor based on one value submitted from State files 

fi;fes (State E). 

(State E). 

210. SO.. emission factor based on one value submitted from State files 
(Sfate E). 

(State E). 

(States D and E ) .  

211. SO emission factor 

212. NO emission factor 

s the average of four values from State files 

s the average of 58 values from State files 

213. Personal comunicati n with Mr. Harry Kelly, Montana Air Bureau. 
February 1987. 
figures. 
the one facility in Montana. 
data are available. 

Engineering estimation methods were used to derive 
Emissions are from the fuel used in the boilers and dryer of 

They estimate VOC’s are not zero, but no 

170 



214. Personal communication w i th  M r .  A1 Car lucci ,  E r ie  County Regional 
Office, New York. Production data and solvent use data 
are f rom one p lant .  
factor i s  also based on data provided by the State (State G) and i s  f o r  
t o t a l  hydrocarbon emissions as the best estimate o f  VOC's. 

tanks are considered neg l ig ib le .  Informat ion from "Underground Storage 
Tanks: Problems, Technology and Trends" by Paul H. Woods, Jr. and 
Dale E. Webster, Po l l u t i on  Enai 'n eer i nq , Ju ly  1984 and "Underground Tank 
Management" by Paul V. Knopp, P o l l u t i o n  Enaineer inq, September 1985. 
VOC emission fac to rs  f o r  working losses from underground storage tanks 
were ca lcu lated using cor re la t ions  i n  AP-42 Fourth Edi t ion,  
Section 4.4-5, assuming an ambient temperature o f  60 F. 

216. NO and SO emission fac to rs  were t ransferred from 3-05-001-01 t o  
3-65-001-04, VOC emission fac to r  f o r  blowing was ca lcu lated from 
averaging e igh t  r e s u l t s  from emissions tes ts  reported i n  "Asphalt 
Roofing Manufacturing Industry: 
Standards." EPA-450/3-80-02Ia (NTIS PB80-212111), June 1980. 
(Appendix C.) VOC emission factors  f o r  d ipping and spraying were 
t rans fer red  from 3-05-001-03 and 3-05-001-04, based on informat ion 
about the processes provided i n  the above document (Chapter 3) .  

217. SO emission fac to r  estimate was ca lcu lated using feed and production 
-a?es presented i n  "Level 1 Assessment o f  Uncontrol led S in te r  Plant 
Emissions." EPA-600/2-79-112 (NTIS PB 298005/5), May 1979. P r o f i l e s  
l i s t i n g  t y p i c a l  quant i t ies  o f  s u l f u r  i n  feed coke were obtained from 
"Appl i c a b i i i t y  o f  Coke Plant Control Technologies t o  Coal Conversion." 
EPA-600/7-79-184 (NTIS PB80-108954). August 1979. p. 35. SO, emission 
fac to r  was ca lcu lated assuming a l l  s u l f u r  i s  converted t o  SO2. 

" I i d u s t r i a l  Process P r o f i l e s  f o r  Environmental Use, Chapter 28: 
Primary Zinc Industry." EPA-600/2-80-169 (NTIS PB80-225717). 
Ju ly  1980. SO2 emissions are given i n  ppm, along w i t h  f low 
ra tes  and temperatures o f  c a r r i e r  gas and the densi ty  o f  SO2. 

" I i d u s t r i a l  Process P r o f i l e s  f o r  Environmental Use, Chapter 28: 
Primary Zinc Industry."  EPA-600/2-80-169 (NTIS PB80-225717). 
J u l y  1980. SO emission fac to rs  were ca lcu lated using informat ion on 
f low rates, coicentrat ions,  feed capaci t ies,  and z inc  content. 
p. 33-38. VOC emissions are considered t o  be zero based on q u a l i t a t i v e  
descr ip t ions o f  atmospheric emissions from these sources: 
streams conta in  SO2, oxygen, ni t rogen, carbon dioxide, and water vapor 
only." 

February 1987. 
Solvent mixing i s  an estimated f igure .  Emission 

215. Atmospheric emissions from breathing losses from underground storage 

Background Informat ion f o r  Proposed 

218. SO emission f a c t o r  was ca lcu lated from informat ion contained i n  

p. 53. 

219. SO and VOC emission fac to rs  based on informat ion contained i n  

"Waste 
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220. SO , NO , and VOC emission fac to rs  f o r  ore dryers i n  the  m e t a l l i c  
miieral! indust ry  were ca lcu lated using in format ion from "Calciners and 
Dryers i n  Mineral Indus t r ies  - Background Information f o r  Proposed 
Standards." 
The ma jo r i t y  o f  dryers used i n  t h i s  indust ry  are d i r e c t  r o t a r y  dryers 
f i r e d  w i t h  natura l  gas (Chapter 3 ) .  
combustion was assumed. 

221. VOC emission f a c t o r  based on emissions data from State f i l e s  (State G). 
Production rates and heating load o f  the equipment were provided by 
company. 

" I # d u s t r i a l  Process P r o f i l e s  f o r  Environmental Use, Chapter 28: 
Primary Zinc Industry." EPA-600/2-80-169 ( N T I S  P880-225717), 

223. VOC emission f a c t o r  ca lcu lated from in format ion i n  "Calciners and 

EPA-450/3-85-025a (NTIS PB86-196904/XAB), October 1985. 

A 98 percent e f f i c i e n c y  o f  

222. NO and VOC emissions are expected t o  be zero based on in format ion from 

Ju ly  1980. p. 70-72. 

Dryers i n  f l inera l  Indus t r ies  - Background Information f o r  Proposed 
Standards." EPA-450/3-85-025a (NTIS PB86-196904/XAB), October 1985. 
The m a j o r i t y  o f  ca lc iners  i n  these indus t r i es  are f i r e d  w i t h  na tura l  
gas (Chapter 3). Typical capac i t ies  o f  these ca lc iners  were l i s t e d  and 
a 98 percent combustion e f f i c i e n c y  was assumed. 

Emissions are reported as t o t a l  hydrocarbons and may overestimate 
VOC'S. 

from the  AP-42 der ived emission f a c t o r  f o r  f l u i d i z e d  bed thermal 
dryers. A l l  d ryers l i s t e d  are d i r e c t - f i r e d  and operate a t  s i m i l a r  
temperatures. Seventy-f ive percent o f  t he  dryers used i n  coal cleaning 
are f lu id ized-bed dryers. Descr ipt ions o f  dryers used i n  t h i s  indust ry  
are found i n  "Assessment o f  Coal Cleaning Technology: F i r s t  Annual 
Report." EPA-600/2-78-150 (NTIS PB 287091/3), J u l y  1978, p. 127-132, 
and i n  "A Review o f  Standards o f  Performance f o r  New Sta t ionary  
Sources - Coal Preparation P lan ts . "  EPA-450/3-80-022 
(NTIS PB82-193053), December 1980. 

226. VOC emission fac to rs  were ca lcu la ted  from in format ion i n  "Standards 
Support and Environmental Impact Statement, Volume 1: Proposed 
Standards o f  Performance f o r  Lime Manufacturing Plants." 
EPA-450/2-77-007a (NTIS PB 226942/2), A p r i l  1977. Calc iners and k i l n s  
are f i r e d  w i t h  na tura l  gas and a 98 percent combustion e f f i c i e n c y  was 
assumed. 
g iven  f o r  c a l c i n a t i o n  react ions.  

t rans fe r red  from those l i s t e d  f o r  naphtha due t o  s i m i l a r  v o l a t i l i t i e s .  
Petroleum d i s t i l l a t e s  d i f f e r  from source t o  source and t h i s  f a c t o r  
should be used on ly  i n  the  absence o f  s p e c i f i c  in format ion on the  
components o f  the  d i s t i l l a t e .  

224. VOC emission f a c t o r  based on 11 values from State f i l e s  (State D). 

225. VOC emission fac to rs  f o r  coal c leaning thermal dryers were t rans fer red  

VOC emission fac to rs  were ca lcu la ted  us ing heats o f  react ions 

227. VOC emission fac to rs  f o r  storage o f  petroleum d i s t i l l a t e  were 
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228. NO and VOC emission factors  were ca lcu lated based on informat ion f r o m  

A 98 percent combustion e f f i c i ency  was assumed. 

" I i d u s t r i a l  Process P r o f i l e s  f o r  Environmental Use, Chapter 29: 
Primary Copper Industry." EPA-600/2-80- 170 (NTIS P881- 164915), 
July 1980. 

229. VOC emission fac to rs  were calculated based on informat ion from 

p. 30-45. 

230 

" Indus t r i a l  Process P r o f i l e s  f o r  Environmental Use, Chapter 27: 
Primary Lead Indust ry . "  EPA-600/2-80-168 (NTIS P881-110926). 
Ju ly  1980. p. 49. Natural gas i s  the fue l  used and a 98 percent 
combustion e f f i c i e n c y  was assumed. SO and NO emissions calculated 
f r o m  "Compilation o f  A i r  Po l lu tan t  Emih ion  Fahors"  (Section 1.4) and 
were assumed t o  r e s u l t  only f r o m  fue l  combustion. 

VOC and NO emission factors  based on emissions from State f i l e s  
(State G) %nd emissions provided by companies. An average o f  four  
emission t e s t s  was taken t o  generate an emission fac to r  estimate f o r  
t h i s  general category. The number l i s t e d  f o r  VOC represents t o t a l  
hydrocarbons and may be an overestimate o f  VOC. 

231. Personal communication w i th  M r .  Steve Jenness, Army Environmental 
Hygiene Agency, Maryland. February 1987. M r .  Jenness only had the 
AP-42 data (Table 5.6-2) and said tha t  VOC's ( toluene and 
tr in i t romethane) were found t o  be neg l ig ib le .  Personal comnunication 
w i th  Rr. James Morr is  a t  Radford Army Amnunition Manufacturing Plant. 
February 1987. He thought tha t  the batch process was no longer being 
used, but emissions would be s imi la r .  Emissions from the inc inera tor  
were assumed t o  be s im i la r  t o  those from open burning o f  waste. 

232. These chemicals are so l ids  a t  ambient temperatures and are stored i n  
containers o r  tanks which could, t heo re t i ca l l y ,  be c l a s s i f i e d  as f i xed  
roo f  tanks. VOC emissions would be n e g l i g l b l e  ( i f  any) when s to r i ng  
these so l ids.  

categories were t rans fer red  from emission fac to rs  ca lcu lated f o r  
withdrawal losses from spec i f i c  chemicals l i s t e d  i n  each category. 
Withdrawal losses are very small f o r  a l l  chemicals and var ia t ions  are 
minimal between d i f f e r e n t  chemicals. 

" I ndus t r i a l  Process P r o f i l e s  f o r  Environmental Use, Chapter 24: I r o n  
and Steel Industry."  EPA-600/2-77-023~ (NTIS PB 266226/0), 
February 1977. p. 30-35. 

informat ion from " Indus t r i a l  Process P r o f i l e s  f o r  Environmental Use, 
Chapter 24: I r o n  and Steel Industry." EPA-600/2-77-023~ 
(NTIS PB 266226/0), February 1977. p. 111. 

233. VOC emission fac to rs  f o r  withdrawal losses from these general 

234. VOC emission f a c t o r  was ca lcu lated using heat load in format ion from 

235. VOC emissions f o r  cast ing operations are considered n e g l i g i b l e  based on 
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243. VOC emission f a c t o r  was estimated based on process descr ip t ions  given 
i n  " E l e c t r i c  Arc Furnaces i n  Ferrous Foundries - Background Information 
f o r  Proposed Standards." EPA-450/3-80-020a (NTIS P880-202997), 
May 1980. When working w i t h  a l loys ,  tapping emissions are  somewhat 
greater  than charging emissions due t o  the  h igher  temperatures 
required. Using engineering judgement, t he  emission fac to rs  f o r  
charging were doubled t o  g i ve  a best est imate o f  VOC emissions from 
tapping operations. 

~ 

236. VOC emission fac to rs  fo r  s o l i d  waste and l i q u i d  waste- f i red b o i l e r s  
were t rans fer red  from those l i s t e d  f o r  i n d u s t r i a l  s o l i d  waste and 
l i q u i d  waste- f i red bo i l e rs .  These emission fac to rs  are estimates a t  
best, and emissions w i l l  vary g rea t l y  depending on the  type o f  waste 
being burned. NO and SO emission f a c t o r  estimates f o r  waste o i l  were 
t rans fer red  from those l i h d  f o r  res idual  o i l .  

237. NO and VOC emission fac to rs  were ca lcu la ted  using in format ion on 
pracess descr ip t ions  from " Indus t r i a l  Process P r o f i l e s  f o r  
Environmental Use, Chapter 24: I r o n  and Steel  Indust ry . "  
EPA-600/2-77-023~ (NTIS PB 266226/0), February 1977. Heating values 
f o r  the  f u e l s  and emission fac to rs  f o r  t he  f u e l  combustion are from 
AP-42 Th i rd  Edi t ion,  "Compilation o f  A i r  Po l l u tan t  Emission Factors" 
(Sections 1.1, 1.3, 1.4, and Appendix A-10). VOC emissions are assumed 
t o  r e s u l t  on ly  from the  f u e l  combustion. 

"Assessment o f  Atmospheric Emissions from Petroleum Refining: 
Volume 1."  EPA-600/2-80-075a (NTIS PB80-225253). J u l y  1980. The 
numbers and types o f  sources are h igh l y  var iab le,  and emissions are 
dependent on process condit ions. This f a c t o r  i s  best used only  when 
ind i v idua l  r e f i n e r y  data are no t  avai lab le.  

induct ion furnace). 
emissions are  assumed t o  be s imi la r .  

240. VOC and SO emission fac to rs  were t rans fer red  from o ther  heaters l i s t e d  
i n  the  foo6 and ag r i cu l tu re  industry. SO emissions come on ly  from the 
combustion source. 
organic acids from roas t i ng  o f  coffee beans. VOC a lso are generated 
from the  combustion mater ia ls .  
estimates a t  best and should on ly  be used i n  the  absence o f  s p e c i f i c  
emissions data. 

provided i n  AP-42 Th i rd  Edi t ion,  "Compilation o f  A i r  Po l l u tan t  Emission 
Factors" (Section 7.5). 

238. VOC emission f a c t o r  was ca lcu la ted  from data i n  Table 7-7 i n  

239. VOC emission f a c t o r  was transferred from 3-04-002-23 ( e l e c t r i c  
Since both furnace types operate on e l e c t r i c i t y ,  

AP-42 l i s t s  emission f a c t o r s  f o r  aldehydes and 

The emission fac to rs  presented are 

241. VOC emissions are expected t o  be zero based on q u a l i t a t i v e  in format ion 

242. VOC, NO , and SO emission fac to rs  were t rans fe r red  from annealing 
furnaces i n  othev i ndus t r i es  based on process descr ip t ions  provided i n  
AP-42 Third Ed i t ion ,  "Compilation o f  A i r  Po l l u tan t  Emission Factors" 
(Section 7.5). 
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244. VOC emission factor was t ransferred from the l i s t i n g  f o r  commercial/ 
i n s t i t u t i o n a l  pathological waste inc inera tor  as the best est imate o f  
VOC emissions from government pathological  waste inc inerators .  
Emissions w i l l  vary depending on the type o f  waste burned and t h i s  
emission fac to r  should only be used i n  the absence o f  source spec i f i c  
t e s t  data. 

245. VOC emission fac to r  was t ransferred from the l i s t i n g  f o r  aluminum 
sweating furnace (3-04-001-01) based on the s i m i l a r i t y  o f  process 
descr ipt ions f o r  f o i l  convert ing. 

prfjcess descr ip t ions given i n  " Indus t r i a l  Process P r o f i l e s  for  
Environmental Use, Chapter 24: I r o n  and Steel Industry."  
EPA-600/2-77-023, (NTIS PB 266226/0), February 1977, and AP-42 Thi rd  
Edi t ion,  "Compilation o f  A i r  Po l lu tan t  Emission Factors" 
(Section 7.10). 

247. VOC emission fac to r  was t ransferred from a s i m i l a r  process descr ip t ion  
i n  the primary and secondary z inc  industry.  

248. VOC emission fac to r  was t rans fer red  from emission fac to rs  ca lcu lated 
f o r  s i m i l a r  furnaces i n  the secondary aluminum indust ry .  

249. VOC emission fac to r  was t ransferred from an emission f a c t o r  ca lcu lated 
f o r  a s i m i l a r  furnace used i n  gray i r o n  melt ing.  

250. VOC emission fac to r  was t ransferred f r o m  emission fac to r  ca lcu lated f o r  
s im i l a r  processes i n  the l i m e  manufacturing indus t ry  assuming tha t  
emissions are from the fue l  combustion only. 

se8ondary aluminum indust ry  (3-04-001-12). 

f o r  s i m i l a r  furnaces used i n  the primary s tee l  indust ry .  

e l g c t r i c  a k  furnace heat ing a l l o y  s tee l .  

246. SO , NO,, and VOC emission factors  estimated t o  be zero based on 

251. SO emission fac to r  was t ransferred from a s i m i l a r  furnace i n  the 

252. VOC emission fac to rs  were t rans fer red  from emission fac to rs  calculated 

253. NO and SO emission fac to rs  were t rans fer red  from l i s t i n g s  f o r  an 

254. No VOC emissions are expected from these s i n t e r i n g  processes because 
a l l  vents are t i e d  i n t o  the s i n t e r i n g  wind box. 

255. VOC emissions f o r  teeming were t rans fer red  from l i s t i n g s  f o r  tapping. 
Teeming i s  the process o f  pouring ho t  i r o n  o r  s tee l  i n t o  molds. 
Temperatures o f  the molten i r o n  o r  s tee l  would be s i m i l a r  t o  
temperatures dur ing tapping, therefore, s imi  1 a r  emissions are expected. 

256. The cha rac te r i s t i cs  f o r  formal in  were ca lcu la ted  assuming the so lu t i on  
contained 40 percent formaldehyde and 60 percent water. 
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257. Personal communication w i t h  M r .  Jay Willenberg, Washtngton Department 
o f  Ecology. March 1987. No t e s t  data are avai lab le on NO o r  V O C ' s .  
NO emissions are expected t o  be zero due t o  low temperatufes o f  
opgrat ion. 

258. VOC emission fac to r  estimates were assigned based on informat ion 
provided from two studies on was tewa te r  treatment p lan ts  conducted by 
U. S. EPA Region I .  The fac to r  f o r  the e n t i r e  p lant  was generated f r o m  
data provided. 
secondary s e t t l i n g  tanks by engineering judgement. VOC emissions a r e  
dependent on the treatment method and the content o f  the VOC's i n  the 
wastewater i n f l u e n t ;  therefore, these estimates should be used only i n  
the absence o f  s i t e  spec i f i c  data. 

o f  Ecology. March 1987. No NO and n e g l i g i b l e  VOC's are expected; the 
f i r s t  due t o  low operating tempgratures, the second because there i s  no 
apparent source. 

po ten t i a l  gource. Organic emissions r e s u l t  mainly from the wood i t s e l f  
and these n a t u r a l l y  occurr ing organic species (i.e., terpenes) are not 
considered v o l a t i l e  using EPA's d e f i n i t i o n s .  Therefore, VOC emissions 
are estimated t o  be neg l ig ib le .  

261. Personal communication w i th  Hr .  Mike Styk, New York Regional Of f i ce .  
February 1987. 
the operat ion takes place i n  an i n e r t  atfiosphere. 
communication w i th  one company representat ive from the State f i l e s  
provided the production information. February 1987. The emission 
factor  for  VOC i s  based on one f a c i l i t y .  

ph j s i ca f  processes based on engineering judgement. 

c h h c a l  b&ing stored. 

provided data on four  f a c i l i t i e s ,  f r o m  which an SOx emission fac to r  was 
calculated. 

265. "Neg l ig ib le  VOC emissions" was taken from the Food and Wood Products 
Branch Program on Wood Preserving Indust ry  Sumnary Status (Handout), 
D r a f t .  February 18, 1982. 

266. Personal communication w i t h  M r .  V i c to r  Dallons, NCASI  
(January 26, 1987) and M r .  Jay Willenberg, Washington Department o f  
Ecology (March 2, 1987), ind icated t h a t  emissions from the f l u i d  bed 
ca l c ine r  would probably be s i m i l a r  t o  those f r o m  the l ime k i l n .  

This fac to r  was then d iv ided among the primary and 

259. Personal comnunication w i th  M r .  Jay Willenberg, Washington Department 

260. NO and SO emissions are expected t o  be zero due t o  the l ack  o f  a 

Mr .  Styk thought t h a t  SO and NOx would be zero because 
Personal 

262. SO , NO , and VOC emissions are considered neg l i g ib le  f o r  these 

263. SO and NO emissions are considered t o  be zero due t o  the type o f  

264. Personal comnunication w i t h  indust ry  personnel. March 1987. Industry 
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267. 

268. 

269. 

270. 

271. 

272. 

273. 

274. 

275. 

276. 

NO emission factor  was t ransferred from other ca lc iners  i n  the mineral 
prsducts indust ry  using engineering judgement. 

VOC emissions were derived f r o m  "Organic Chemical Manufacturing, 
Volume 8: Selected Processes." EPA-450/3-80-028~ (NTIS P881-220576), 
December 1980. 
o r  SOx emissions are expected from review o f  the process. 

VOC emissions (except for  f u g i t i v e  emisslons) are based on a model 
p lan t  and data from indust ry  presented i n  "Organic Chemical 
Manufacturing, Volume 8: Selected Processes." EPA-450/3-80-028~ 
(NTIS P881-220576), December 1980. 
(assumlng methane ch lo r i na t i on  process), no NO emissions are expected. 
SOx emissions from the H2S04 dryers are expectgd t o  be neg l ig lb le .  

SO and NO emission fac to rs  were t rans fer red  from fac tors  l i s t e d  f o r  
o t ~ e r  c a l c h e r s  I n  the mlneral products industry.  

SO emlssion fac to r  based on personal comnunication w i t h  Mr .  Lloyd 
Koftaw, Oregon Department o f  Environmental Q u a l i t y .  March 12, 1987 
There Is no po ten t i a l  source f o r  SO, emlsslons. 

VOC emission f a c t o r  i s  based on personal comnunication with one p lan t  
from S t a t e  I data. Cold mlx asphalt cement was assumed. 

No VOC emissions are expected from these processes. 
descr ip t ions supplied by "K l rk  Othmer Concise Encyclopedia o f  Chemical 
Technology, Metal Surface Treatment." John Wiley and Sons, Inc. 1985. 

NO emission f a c t o r  was ca lcu lated using an estimated average emission 
r a t e  provlded I n  "Background Informat lon f o r  Proposed Standards: 
Primary Aluminum Industry, Volume 1." EPA-450/2-74-020a 
(NTIS PB 237612/7B,E), October 1974, and average capaci t ies provided i n  
" Indus t r i a l  Process P r o f i l e s  f o r  Envlronmental Use, Chapter 25: 
Primary Aluminum Industry."  EPA-600/2-77-023Y (NTIS PB 281491/1), 
February 1977. 

NO emission f a c t o r  Is estimated t o  be n e g l i g i b l e  based on process 
d e f c r i p t i o n  provided i n  " Indus t r i a l  Process P r o f i l e s  f o r  Environmental 
Use, Chapter 29: Primary Copper Industry."  EPA-600/2-80-170 
(NTIS PB81-164915). Ju l y  1980. No mentlon o f  NO emisslons was 
provided; therefore, i t  was i n f e r r e d  t h a t  they are neg l ig ib le .  

NO and SO emissions are consldered n e g l i g i b l e  based on informat ion on 
pr8cess de tc r i p t i ons  from " I n d u s t r i a l  Process P r o f i l e s  f o r  
Environmental Use, Chapter 24: I r o n  and Steel  Industry." 
EPA-600/2-77-023~ (NTIS PB 266226/0), February 1977. 

The general SCC i s  an underestimate o f  VOC's. No NOx 

From the process descr ip t ion  

Process 
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277. SO , NO , VOC, and CO emission factors were calculated using stack gas 
coicentfations, flowrates, and charge rates given in "Draft Final Test 
Report - Site 10: 
Dioxin Study, Tier 4: Combustion Sources." Prepared for U. S. 
Environmental Protection Agency. Research Triangle Park, North 
Carolina. January 1986. 

278. VOC, NO , and SO emission factors are estimated to be zero based on 
engineehng judggment and a review of the process provided in AP-42 
Fourth Edition. 

tr%nsfe# from atmospheric fluidized beds used for 
commerci al/insti tutional external combustion boi 1 ers (1-03-002- 17). 

cohlmunicatlfon with industry representatives. 
processes in which particulates are the main pollutant of concern. 

for cor6 ovens (1-04-003-51) based on process descriptions provided by 
industry personnel. 

"Kirk Othmgr Concise Encyclopedia of Chemical Technology, Powder 
coatings." John Wiley and Sons, Inc. 1979. 

procezs description. Negligible NO emissions are expected due to the 
temperature of the process. 
Chemical Technology, Metallic Coatings." John Wiley and Sons, Inc. 
1979. 

284. VOC emission factors were transferred from similar processes listed in 
vinyl chloride manufacturing . 

285. VOC emissions are expected to be negligible from these processes based 
on engineering judgement. 

286. VOC emission factor based on process description from "Control of 
Vol ati 1 e Organic Emf ssi ons from Manufacture of Synthesized 
Pharmaceutical Products." EPA-450/2-78-029 (NTIS PB 290580/0), 
December 1978. Chapter 3. Four companies submitted emission estimates 
indicating that VOC from reactors is well under 100 tons/year. Assumes 
that centrifuges and crystallizers are completely enclosed and the only 
source of VOC emissions is while product is being loaded and unloaded 
to the process unit. Using this information, the emission factor for 
3-01-060-05 was applied. 
coating and granulation processes were estimated to be 10 percent of 
total solvent used, by engineering judgement and typical emissions from 
other coating processes. 

Secondary Copper Recovery Cupola Furnace, National 

279. NO , SO , and VOC emission factors are estimates using technology 

280. NO and SO emissions are expected to be zero based on personal 
These are physical 

281. VOC, NO , and SO emission factors were transferred from those listed 

282. No NO,, SO , or VOC emissions are evolved during this process. 

283. No SO emissions are expected for this process from review of the 

"Kirk 6thmer Concise Encyclopedia of 

Emission factors for solvent usage for 

178 



287. 

288. 

289. 

290 I 

291 I 

292. 

293. 

VOC emission fac to rs  estimated from process emission ranges i n  "Control 
of V o l a t i l e  Organic Emissions from Ex is t i ng  Stat ionary Sources - 
Volume 11: Surface Coating o f  Cans, C o i l s ,  Papers, Fabrics, 
Automobiles, and Light-Duty Trucks." EPA-450/2-77-008 
(NTIS PE 272445/8), May 1977. 
an approximate percent t o  each pa r t  o f  t he  coat ing process where a 
percent was not otherwise given: 

Cleaning/pretreatment - NEG 
Coating storage - NEG (compared t o  other  operations) 
Coating mixing - 10 percent 
Equipment cleanup = 10 percent 
Coating operation(s) - 80 percent 

Engineering judgement was used t o  assign 

These are t o  be used only i n  the absence o f  b e t t e r  informat ion.  

VOC emission fac to rs  were estimated from informat ion i n  Table 5.4-1 i n  
"Control Techniques f o r  Organic Gas Emissions from Fiberglass 
Impregnation and Fabr icat ion Processes." SAI-068-83-001 
(NTIS PE82-251103), June 1982. 
emissions from non-vapor suppressed process operations. 

VOC emission f a c t o r  f o r  solvent consumption based on three values from 
State f i l e s  (States A and D).  This emission fac to r  was t rans fer red  t o  
adhesive consumption t o  provide an estimate o f  emissions i n  the absence 
o f  b e t t e r  data. Values from State D represent t o t a l  hydrocarbon and 
may overestimate VOC's. 

VOC emission fac to rs  based on percentages o f  solvent loss  f o r  each 
operation i n  the f a b r i c  surface coat ing indust ry  and estimated f r o m  
process descr ip t ions i n  " I n d u s t r i a l  Surface Coating: Appliances - 
Background Informat ion f o r  Proposed Standard," D r a f t  EIS. 
EPA-450/3-80-037a (NTIS PE82-152174), November 1980. Approximate 
r a t i o s  o f  emissions from primer coat ing and top  coat app l i ca t ion  
derived from AP-42 data. These are t o  be used only i n  the absence o f  
be t te r  informat ion. 

These fac to rs  represent t o t a l  organic 

NO emission fac to rs  based on 30 t o  40 values from State f i l e s  
( S f a t e  D). 

VOC emission fac to rs  f o r  chemicals s tored i n  pressure tanks were 
estimated based on in format ion i n  Sect ion 4.3 o f  AP-42 (September 1985) 
and physical  p roper t ies  o f  the chemicals obtained from chemistry 
handbooks. For chemicals stored a t  pressures higher than 30 psia, no 
emissions are expected. For chemicals stored a t  lower pressure ( l ess  
than 30 ps ia) ,  emissions were estimated assuming 1000 ga l l on  removal. 

VOC emission fac to rs  based on estimated percentages o f  solvent loss  f o r  
each operat ion i n  the f a b r i c  surface coat ing indust ry  (see 
footnote 287). These are t o  be used on ly  i n  the absence o f  b e t t e r  
informat ion.  
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294. VOC emission factors  based on percentages o f  solvent loss  f o r  an 
operation i n  the  f a b r i c  surface coat ing indus t ry  and estimated from 
process descr ip t ions i n  "Surface Coating o f  Metal Furn i tu re  - 
Background In format ion f o r  Proposed Standards," D r a f t  E I S .  
EPA-450/3-80-007a (NT IS  PB81-113938), September 1980. 
used on ly  i n  the absence o f  b e t t e r  information. 

presei ted i n  "Organic Chemical Manufacturing, Volume 7: Selected 
Processes. " EPA-450/3-80-0286 ( N T I S  PB81-220568), December 1980. 

296. VOC emission f a c t o r  based on 11 values from State f i l e s  (States A and 
0) .  Values from State D are f o r  t o t a l  hydrocarbon and may overestimate 
VOC's. 
l i s t e d  f o r  coat ing oven, general (4-02-008-Ol), using the  same r a t i o  of 
emissions as those l i s t e d  f o r  NO,. 

297. SO emission f a c t o r  ca lcu la ted  from AP-42 Supplement A va lue fo r  
scteening and g r ind ing  l ess  the  value f o r  gr ind ing,  a lso  given. 

298. Pa r t i cu la te  matter emission f a c t o r  i s  updated from values g iven i n  
AP-42 Supplement A (December 1986). 

299. SO emission f a c t o r  i s  updated from values given i n  AP-42 Supplement A 
(Oicember 1986). 

300. NO emission fac to r  i s  updated from values given i n  AP-42 Supplement A 
(Dicember 1986). 

301. VOC emission f a c t o r  i s  updated from values g iven i n  AP-42 Supplement A 
(December 1986). 

302. CO emission f a c t o r  i s  updated from values g iven i n  AP-42 Supplement A 
(December 1986). 

303. NO, emission f a c t o r  was estimated based on personal comnunication w i t h  
M r .  W i l l a r d  Hanes, F l o r i d a  Bureau o f  A i r  Q u a l i t y  Management. 
March 20, 1987. No NO emissions are  expected from the  amon ia to r  
because there  i s  no sobce.  

3-05-016-11. 

A r P  Furnaces i n  the  I r o n  and Steel  Foundry Industry." 
( N U S  PB 283650/0), June 1978. 

hexamethylenediamine which was based on a stack t e s t .  Process 
descr ip t ions  were reviewed i n  "Organic Chemical Manufacturing, 
Volume 9: Selected Processes." EPA-450/3-80-028d (NTIS  PB81-220584), 
December 1980. Report 7. VOC process emissions f o r  th ree  d i f f e r e n t  
ethanolamines are l i s t e d  as "trace." 

These are t o  be 

295.  No NO emissions are expected based on the  process desc r ip t i on  

SO, emission f a c t o r  i s  an estimate der ived from the  f a c t o r  

304. Emission fac to rs  f o r  NO,, SO , and VOC were t rans fer red  from 

305. SO emission f a c t o r  from " A i r  P o l l u t i o n  Control Technology f o r  E l e c t r i c  
EPA-450/2-78-024 

Emissions are ixpected t o  be zero. 

306. VOC emission f a c t o r  was t rans fer red  from t h a t  l i s t e d  f o r  
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307. NO and SO emissions a r e  estimated t o  be neg l i g ib le  based on personal 
Emissions a r e  less  than cohlmunicatvon w i th  indust ry  representatives. 

100 tons per year f o r  NO, and SO,. 

personaf communi8ation w i th  industry representatives. 
less than 100 tons per year f o r  these po l lu tan ts .  

communicatqon w i th  indust ry  representatives. 
100 tons per year f o r  VOC and NO,. 

technology t rans fe r  from p las t i cs  production, general (3-01-018-16). 

pevsonaf comnunication w i th  Mr .  Robert Kulp, Department o f  Emissions 
Inventory, Harrisburg, Pennsylvania Regional A i r  O f f i ce .  March 1987. 

o f  vegetation. The VOC fac to rs  f o r  f ue l  burning was t ransferred from 
those l i s t e d  f o r  s i m i l a r  f ue l s  burned i n  inc inera tors  assuming tha t  
combust i on  e f f i c i e n c i e s  are s i m i  1 ar. 

313. VOC emission fac to r  was ca lcu lated using an average densi ty  o f  pa in t  o f  
9 pounds/gallon and an average solvent percentage o f  60 percent (these 
estimates were provided by the indus t ry ) .  Based on technology transfer 
from other surface coat ing operations, i t  was assumed tha t  a l l  s o l v e n t  
i s  emitted dur ing the process. The solvent loss  was then d iv ided out 
among the d i f f e r e n t  coat ing processes using r a t i o s  from other surface 
coat ing operations. 

314. VOC emission fac to r  was t ransferred from the fac to rs  estimated f o r  
natura l  gas and process gas- f i red  f l a res .  

315. VOC emission fac to rs  were ca lcu lated using equations i n  Section 4-3 o f  
AP-42 Th i rd  Ed i t i on  (September 1981) which separated emissions from 
primary and secondary seals. The Fourth Ed i t i on  o f  AP-42 contains a 
rev ised Section 4-3 which does not inc lude separate equations f o r  
emissions from primary and secondary seals. 

316. SO, and NO emission fac to rs  estimated t o  be zero o r  n e g l i g i b l e  based 
on engineehng judgement. 

317. SO emission f a c t o r  estimated t o  be zero o r  n e g l i g i b l e  based on 
ent ineer ing judgement. 

318. NO and SO emission fac to rs  are estimated t o  be zero based on 
in format io f i  i n  "Organic Chemical Manufacturing, Volume 8: 
Processes." EPA-450/3-80-028~ (NTIS PB81-220576). December 1980. 
Report 4. 

308. VOC, NO , and SO emissions a r e  estimated t o  be neg l i g ib le  based on 
Emissions are 

309. VOC and NO emissions are estimated t o  be neg l i g ib le  based on personal 
Emissions a r e  less  than 

310. VOC emissions are expected t o  be zero f o r  these processes based on 

311. NO , SO , and VOC emissions are estimated t o  be n e g l i g i b l e  based on 

312. VOC emission fac to r  f o r  wood p a l l e t s  was t rans fer red  from open burning 

Selected 
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319. SO and VOC emission factors  are based on personal communication wi th  
Coffee Informat ion I n s t i t u t e .  March 26, 1987. Neg l ig ib le  emissions 
a r e  expected from t h i s  physical process. 

320. VOC emission fac to r  i s  based on data from State f i l e s  as a r e s u l t  o f  
engineering estimates (State M). D a t a  were provided s p e c i f i c a l l y  f o r  
the NH Digester/Blow Pit/Dump Tank but should be s i m i l a r  f o r  the other 
digest$r/blow pit/dump tanks. 

321. VOC emission factors  were ca lcu lated using organic p a r t i c u l a t e  
informat ion and the assumption t h a t  a l l  t o t a l  organic pa r t i cu la te  
matter w i l l  v o l a t i l i z e .  “Secondary Zinc Industry Emission Control 
Problem D e f i n i t i o n  Study.“ EPA-APTD-0706. Table V I I - 1 .  

322. VOC emission fac to r  considered n e g l i g i b l e  f o r  pouring and cast ing o f  
zinc; t rans fer red  from lead pouring and cast ing (3-03-010-20 and 
3-04-004-09). based on s i m i l a r  me l t ing  po in ts  o f  z inc  and lead. 

Indust ry  Emission Control Problem D e f i n i t i o n  Study.” EPA-APTD-0706, 
May 1971. Tables IV-1 and I V - 2 .  No mention o f  VOC i n  r e t o r t  
operations. Zinc oxides, metal oxides, chlorides, a i r ,  and n i t rogen 
are l i s t e d .  No VOC emissions are expected from clean m e t a l l i c  scrap. 

324. NO , SO , and VOC emission factors  considered n e g l i g i b l e  by engineering 
juagemeht. Sodium carbonate leaching i s  an inorganic aqueous process 
w i th  n e g l i g i b l e  s u l f u r  or NOx present. 

d i s t i l l a t i o n .  No organic mater ia l  present i n  the a l l oy ing  process. 
A l loy ing  and galvaniz ing a r e  s i m i l a r  processes. 

326. VOC emission fac to r  t ransferred from 3-04-008-51, r e t o r t  and muff le 
d i  s t i  11 a t  ion: pouring . The d i  s t i  11 a t  i on  process produces 
predominantly z inc  oxide vapor. The main d i f fe rence between 
d i s t i l l a t i o n  processes i s  the z inc vapor cool ing r a t e  t o  produce zinc 
slabs o r  z inc  dust. 

327. VOC emission fac to r  t ransferred from s i m i l a r  sweating furnaces based on 
engineering judgement. The emissions w i l l  be s i m i l a r  from a l l  the 
sweat processes f o r  t he  same type o f  charge. 

segondary copper scrap dryer, and using a 50 percent recoverable 
aluminum scrap charge. 

from hand- f i red bituminous-coal b o i l e r s  i n  comnercial/lnstitutional 
f a c i l i t i e s  (1-03-002-14). 
f ou r  p lants .  

323. VOC emission fac to rs  were estimated from informat ion i n  “Secondary Zinc 

325. VOC emissions t rans fer red  from 3-04-008-71. a l l oy ing  r e t o r t  

328. SO emisslon fac to r  ca lcu lated from technology t rans fe r  o f  3-04-002-07, 

329. VOC and NO emission factor  estimates are based on technology t rans fer  

Coal usage provided by one company operating 
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330. Personal communication w i th  the' Michigan A i r  Q u a l i t y  Div is ion.  
A p r i l  2, 1987. ,NO .and SO. ,  emission factors  f o r  the'dryers are based 
on ca lcu la t ions ' foP the  US^, o f  natura l  gas 'a t  one p lan t .  NO from the 
presses are considered neg l ig ib le -due t o  the l ack  o f  an obvi ius source. 
Predryers reduce moisture before pressing; therefore, VOC's are 
expected t o  be s i m i l a r  t o  those o f  the dryer:  .VOC and NO emissions on 
the bake oven are a l s o  based on natura l  gas Use o f  one o v h .  

l i s t e d  f o r  gaso1in.e RVPlJ~, gasol ine RVP10; and gasol ine RVP7 f o r  other 
storage tanks. The emission f a c t o r ' f o r  gasol ine RVP7 was estimated t o  
be approximately h a l f  t he  value o f  the emission fac to r  l i s t e d  f o r  
gasol ine RVPl3 using engineering judgement. 

332. Emission fac to rs  f o r  a l , l  f i v e  c r i t e r i a  po l l u tan ts  were estimated using 

other th inn ing  sol vent '  SCC's. 

331. VOC emiss ion ' factor  was estimated using the same r a t i o  o f  emissions 

I 
I 
I technology t ransfer  from other open-top, vapor degre'asing SCC's and 

333. SO , NO , VOC, and CO e.missi.ons are expected t o  be zero based on I 

emfs.sioX fac to rs  ,presented f o r  the same processes w i t h  d i f f e r e n t  u n i t s  
.(3-04-005-05 ' t o  3-04.-005-12). 

334. VOC emission fac to rs  were' t ransferred from s i m i l a r  storage tanks 

335. VOC emission"factor was calculated using informat ion supplied by 

' s to r i ng  crude oi.1 on-s i te  a t  r e f i n e r i e s  (.4-03-011).. 

M r .  C. R. DeRose, Celanese Chemical Company, Inc. Le t te r  dated 
A p r i l  21, 1978, t o  Mr .  L. Evans, U. 5.  Environmental Protect ion Agency. 

336. VOC emission . factor was calculated using information. provided i n  
M r .  J .  W. blackburn, 'Hydroscience, Inc.' T r i p  Report. "Emission 
Control Options f o r  SOCMI." June 1, 1978. 
Envi ronmen t a1 Protect ion Agency. 

r e p o r t e i  by Mr.  K. DeRosier and Mr .  L. R. Waterland, Acurex Corporation. 
"Environmental Assessment o f ' a  Wafertube.Boiler F i r i n g  a Coal-Water 
S lur ry ,  Volume I.". Tqchnical Results. 
Environmental Protect ion Agency. EPA-600/7;86-004a 
(NTIS PB86-159845/REB), February .1986. 

f r a m  cur in4 ovens i n  . .  the.minera1 , 1. wool indus t ry  (3-05-017-04) 

i s  no t  considered ,a v o l a t i l e  o rgan ic  compound using EPA's d e f i n i t i o n .  

.. 

Prepared f o r  U. ?i. 

337. VOC, NO", and *SO emission fac to rs  were ca lcu lated based ,on. two tes ts  

Prepared f o r  U. S. 

338. NO and SO emissfon' factors"  were estimated using technology t rans fe r  

339. VOC emissions are est imated ' to  be n e g l i g i b l e  because the blowing agent 

. .  
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340. VOC emission factors  were estimated using informat ion provided i n  AP-42 
Fourth Ed i t i on  (Section 4.2.2.7). September 1986. Based on average 
percentages o f  emissions l o s t  dur ing the coat ing operations. 
coat ing contains approximately 60 percent solvent and a l l  solvent i s  
evaporated dur ing the coating. process. Using engineering judgement, it 
was assumed tha t  10 percent o f  the solvent evaporates dur ing 
impregnation and hot melt  coating. 

from t h k e  l i s t e i  f o r  pressed and blown glass melt ing furnace 
(3-05-014-04). 
beading furnaces i n  the 1 i t e ra tu re ,  through State contacts, o r  through 
indust ry  contacts. This descr ip t ion  may need updating t o  b e t t e r  
r e f l e c t  the furnace type used i n  the indust ry .  

(State 6). VOC emissions are reported as t o t a l  hydrocarbon and may 
overestimate VOC's. 

343. SO , NO , and VOC emission factors based on one value f r o m  State f i l e s  
(State 6). VOC emissions are reported as t o t a l  hydrocarbons and may 
overestimate VOC's . 

344. SO emission fac to r  based on one value, NO emission fac to r  on four  
va'fues, and VOC emission fac to r  on two valaes from State f i l e s  
(State 0). VOC emissions are reported as t o t a l  hydrocarbon and may 
overestimate VOC's. 

345. SO emission fac to r  based on two values, NO emission fac to r  on s i x  
va'fues, and VOC emission fac to r  on f i v e  valfies from State f i l e s  
(State 0 ) .  VOC's are reported as t o t a l  hydrocarbon and may 
overestimate VOC's. 

346. VOC emission fac to r  i s  ca lcu lated from data given i n  "Locating and 
Estimating A i r  Emission from Sources o f  Vinyl idene Chloride." 
EPA-450/4-84-007k, (NTIS PB86-117611/REB), September 1985. The numbers 
are f o r  a hypothet ical  p lan t  and a continuous operat ion i s  assumed. 

The 

341. VOC, NO , and SO emission factors  are estimates which were t ransferred 

Informat ion could not be located on ground c u l l e t  

342. SO , NO , and VOC emission fac to rs  based on two values from State f i l e s  

347. SOx emission fac to r  based on two values from State f i l e s  (States C and 
0). 

348. VOC emission fac to rs  f o r  SCC's 4-02-010-02 through 4-02-010-05 are 
based on percentages o f  solvent l oss  f o r  each operat ion i n  the f a b r i c  
surface coat ing indust ry  and f r o m  process descr ip t ions i n  "Automobile 
and Light-Duty Truck Surface Coating Operations - Background 
Informat ion f o r  Proposed Standards." EPA-450/3-79-030, 
(NTIS PB80-123540), September 1979. The coat ing app l ica t ion  estimates 
are der ived from AP-42 data, assuming a r a t i o  o f  four  automobiles t o  
every t ruck  produced. Repair topcoat app l i ca t ion  i s  expected t o  
produce fewer VOC's; an estimate o f  10 percent i s  assigned. These are 
t o  be used only  i n  the absence o f  b e t t e r  informat ion.  
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349. VOC emission factors  ca lcu lated from r a t i o s  given i n  AP-42 data. 
and three-piece can manufacturing are considered separately. Process 
descr ip t ion taken from "Control o f  V o l a t i l e  Organic Emissions from 
Ex is t ing  Stat ionary Sources, Volume 11: 
Coi ls,  Papers, Fabrics, Automobiles, and Light-Duty Trucks," Guidance 
Series. EPA-450/2-77-008 (NTIS PB 272445/8), May 1977. Overvarnish 
(4-02-017-28) emissions are expected t o  be lower than metal coat ing and 
are estimated a t  10 percent o f  t o t a l  solvent loss.  
used only i n  the absence o f  be t te r  information. 

350. VOC emission fac to r  t ransferred from s u l f u r i c  ac id  production based on 
engineering judgement. 

process degcr ip t ion provided by the Michigan Department o f  Natural 
Resources. A p r i l  8, 1987. The heat source i s  assumed t o  be steam. 

fufnace due t o  process s i m i l a r f t i e s .  

i n  the gray I r o n  foundry indust ry .  

smelt ing furnace due t o  s i m i l a r i t i e s  i n  the  furnace and charge 
composition. 

355. VOC emission fac to r  t rans fer red  from ferromanganese b l a s t  furnace due 
t o  S i m i l a r i t i e s  i n  charge composition. 

356. VOC emission fac to r  t rans fer red  from a s i m i l a r  process i n  the s in te r i ng  
indust ry .  

357. SO , NO , and VOC emission fac to rs  t rans fer red  from by-product coke 
m a h f a c h r i n g  oven/door leaks by engineering judgement. 

358. VOC, SO , and NO emission fac to rs  t rans fer red  from a s i m i l a r  process 
i n  the h n e r a l  pfoducts industry.  

359. NO emission f a c t o r  t rans fer red  from secondary aluminum 
r o f l  ing/drawing/extruding due t o  s i m i l a r i t i e s  i n  metal treatment. 

360. NO emission f a c t o r  t rans fer red  from e l e c t r i c  arc furnace i n  the  s tee l  
i n i u s t r y  due t o  process s i m i l a r i t i e s .  

361. VOC emission f a c t o r  t rans fer red  from a s i m i l a r  process i n  the primary 
copper indust ry .  

362. SO,, NO , and VOC emission fac to rs  t rans fer red  from a s i m i l a r  process 
i n  the l r i m a r y  copper indust ry .  

Two- 

Surface Coating o f  Cans, 

These are t o  be 

351. VOC and NO emissions are expected t o  be n e g l i g i b l e  based on the 

352. SO emission fac to r  t rans fer red  from siliconmanganese e l e c t r i c  smelt ing 

353. SO,, NO , and VOC emission fac to rs  t rans fer red  from a s i m i l a r  process 

354. VOC emission fac to r  t rans fer red  from 50 percent f e r r o s i l  icon e l e c t r i c  
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363. SO,, NO , and VOC emission factors  t ransferred from a s i m i l a r  process 
i n  the fecondary aluminum industry.  

364. SO and VOC emission fac to r  t rans fer red  from a s i m i l a r  process i n  the 
gr%y i r o n  foundry industry.  

365. SO , NO , and VOC emission fac to r  t rans fer red  from s i m i l a r  process i n  
ot f ier  m h a l s  indust r ies.  P ick l ing /neut ra l i z ing  emission factors  were 
t rans fer red  from the primary s tee l  indust ry  and EAF w i t h  carbon 
electrode emission factors  were t ransferred from the primary aluminum 
prebaked reduct ion c e l l  due t o  process and metal s i m i l a r i t i e s .  

366. VOC emission fac to r  t ransferred from pulver ized bituminous coal due t o  
s i m i l a r i t i e s  i n  f l u e  gas. 

367. VOC emission fac to r  t ransferred from anode baking furnace by 
engineering judgement. 
anode baking furnace are p r imar i l y  those evolved dur ing the use o f  a 
Soderberg c e l l .  It was also assumed t h a t  a l l  the c e l l  binder 
v o l a t i l i z e d .  VOC emission fac to r  f o r  the prebaked reduct ion c e l l  was 
estimated assuming t h a t  10 percent o f  the emissions from a Soderberg 
c e l l  would be emitted i n  the prebaked c e l l  dur ing normal operating 
condi t ions (engineering judgement). 

368. VOC emission fac to rs  were t rans fer red  from s im i la r  operations i n  other 
chemical manufacturing indust r ies.  

369. VOC emission fac to r  f o r  gas s t r i p p i n g  i s  ca lcu lated from data on a 
t y p i c a l  gas p lan t  presented i n  "Equipment Leaks o f  VOC i n  Natural Gas 
Production Indust ry  - Background Informat ion f o r  Proposed Standards." 
D r a f t  E I S .  
I n  the absence o f  an SCC f o r  gas p lan ts  and an i d e n t i f i c a t i o n  f o r  gas 
s t r i pp ing ,  gas p lan t  operations as a whole are assumed. The VOC 
emission fac to r  f o r  gas l i f t s  was t rans fer red  from t h a t  l i s t e d  f o r  
compressors due t o  process s i m i l a r i t i e s .  

370. .VOC emissions f o r  asphalt mel t ing k e t t l e  are assumed negligible,because 
the process requires mel t ing a t  low temperatures ( less than 450 F) and 
decomposition o r  v o l a t i l i z a t i o n  i s  no t  expected. I f  solvents are used, 
then VOC's w i l l  r e s u l t  from solvent evaporation. VOC emission fac to rs  
f o r  dipping, spinning, and wrapping are based on coal t a r  epoxy use and 
associated solvent loss.  Coal tag  epoxies may be sprayed and requi re 
no heat use. The u n i t s  o f  lbs/ lO square f e e t  are f o r  a 7 mn t h i c k  
coat ing . 

371. NO and SO emission fac to rs  t rans fer red  from fac tors  l i s t e d  f o r  hot 
b u h i n g  f u h a c e s  i n  the metals indust ry .  

372. VOC emission fac to rs  are estimates based on a review o f  the process 
descr ip t ions  provided i n  "SOCMI Reactor Processes - Background 
Informat ion f o r  Proposed Standards." D r a f t  E IS .  October 1984. These 
fac to rs  were t rans fer red  from s i m i l a r  processes i n  the organic chemical 
manufacturing indust ry  as best estimates. 

It i s  assumed t h a t  the VOC's  dr iven o f f  i n  the 

EPA-450/3-02-024a (NTIS PB84-155126/REB), December 1983. 
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373. VOC emission factor for process gas-cogeneration was transferred from 
petroleum refining gas as a best estimate. ' VOC emission factor for 
process gas-reciprocating was transferred from natural 
gas-reciprocating due to similarities in the gas composition. 

Minnesota, when they requested that this SCC be added to NEDS. 
374. Emission factors for all five pollutants were provided by the State of 
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APPENDIX B 

FOOTNOTES FROM ORIGINAL NEDS DOCUMENTS 

‘Both b o i l e r  capaci t ies and throughputs must be reported t o  NEDS f o r  a l l  

bThis emission fac to r  I s  an approximatlon. 
bo i le rs .  

residual  o i l  combustlon can be more accurately est lmated f r o m  the equation 
lb/1000 ga l l on  10s + 3. See AP-42, page 1.3-2. 

AP-42 data f o r  another s i m i l a r  source category. 

documents, State data, o r  o ther  mlscellaneous sources. 

o i l  combustlon can be more accurately estimated by the f a c t o r  75A, where A - 
weight (X) percent o f  ash I n  the waste o i l .  See AP-42, page 1.11-1. 

as o f  1978, most o f  these sources have no t  been f u l l y  characterized. To 
al low these f u g i t i v e  sources t o  be represented I n  NEDS, comnon SCC codes 
have been developed. These codes should be used j n  add l t lon  t p  the main 
process SCC codes associated wlth the f a c l l i t y .  
tha t  have been character ized are also contained i n  t h i s  tab le.  

obsolete process. 

obsolete process. 

Par t l cu la te  emissions f r o m  

‘The emission fac to r ( s )  are non-standard. 

dThe emlssion fac to r (s )  are no t  from AP-42. The fac to r (s )  are f r o m  other EPA 

eThis emission fac to r  I s  an approxlmatlon. 

fFugl t ive emissions occur from numerous loca t lons  w i t h l n  i n d u s t r i a l  f a c i l i t l e s ,  

The factor (s)  are der ived from 
- 

Par t l cu la te  emissions f r o m  w a s t e  

Specif ic f u g i t i v e  emiss ions  

gThese emission fac to rs  are from an e a r l i e r  e d l t f o n  o f  AP-42. This i s  an 

hThese emission fac to rs  are from an e a r l l e r  e d i t i o n  o f  AP-42. This i s  an 

iManufacture o f  jnorganlc pigments i s  c l a s s l f l e d  under SCC 3-01-035-**. 
j F o r  molded and fabr lca ted  rubber and p l a s t i c s  products, see SCC 3-08-***-***, 

kThis emisslon f a c t o r  i s  an assumed average value f r o m  a range o f  values 

’Also appl ies t o  the sulfur recovery p l a n t  a t  petroleum r e f l n e r l e s  and 

The l a s t  channel b lack p lan t  I n  the U.S. closed i n  1976. 

The gas furnace process i s  being phased out i n  the U.S. 

3-30-002-**, and 4-02-002-w. 

given i n  AP-42, Table 5.17-2. 

natural  gas product lon f i e l d s .  
3-01-301-** f o r  o ther  chlorobenzene process codes. 

‘Grain processing and m i l l i n g  are Included i n  SCC’s 3-02-007-** t h r u  
3-02-008-**. For  g ra in  elevators,  see SCC 3-02-005-**, 3-02-006-**, and 
3-02-031-**. 

‘Units r e f e r  t o  amount o f  g r a i n  processed through each operatlon. I f  only the 
t o t a l  amount of g ra in  recelved o r  shlpped I s  known, see AP-42, Table 6.4-2 
f o r  t y p i c a l  r a t i o s  o f  tons processed t o  tons shlpped or recelved. 
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pThe pa r t i cu la te  emission fac to r  i s  on emissions a t  the i n l e t  t o  the baghouse 

qCodes 3-03-003-09, -10, and -11 represent Ind iv idua l  operations w i t h i n  t h i s  

'These emission fac to rs  are from an e a r l i e r  e d i t i o n  o f  AP-42. The current 

o r  other contro l  device. 
proper ly est imate the actual emtssions. 

Ind ica te  the cont ro l  device and e f f i c i e n c y  t o  

SCC (3-03-003-07). 

version o f  AP-42, Fourth Edi t ion,  no longer repor ts  emission fac to r (s )  f o r  
t h i s  Drocess. 

'This emission fac to r  i s  a weighted average of values gtven i n  AP-42, 
Table 7.3-2. 

hepresents  t o t a l  CO generated, repor t  con t ro l  equipment as 022 f o r  CO b a i l e r  

'Represents t o t a l  CO generated, repor t  con t ro l  equipment as 022 f o r  CO b a i l e r  

'These emission fac to rs  are der ived f r o m  AP-42 data. A u n i t s  adjustment has 

'Apply f o r  a l l  m e t a l l i c  minerals except as noted. 

o r  060 f o r  process gas recovery t o  proper ly  account f o r  actual emissions. 

o r  023 f o r  f l a r i n g  t o  proper ly  account f o r  actual  emissions. 

been made t o  the AP-42 data. See AP-42, Table 7.6-1. 

def ined as having l ess  than 4 percent moisture content by weight f o r  ore 
enter ing the primary crusher. High moisture ore has over 4 percent by 
weight. 

l o w  moisture ore i s  

'Emission f a c t o r  does no t  apply t o  bauxi te ore. 
yEmissian f a c t o r  does no t  apply t o  d ry ing  o f  t l tanium/zirconium sands. 

SCC 3-03-012-** f o r  t i t an ium processing. 
'Calculated from emlssion fac to rs  given i n  Table 7.9-2, Footnotes b-e. 
aaThis emission fac to r  is  an approximation. To more accurately estimate SO 

bbThis emission fac to r  i s  an approxtmt ion.  To m r e  accurately estimate SO 

"This emission f a c t o r  i s  from an e a r l i e r  e d i t i o n  o f  AP-42. Currently, AP-42 ,  

ddUse k i l n  code and appropr iate 3-90 code for  fuel used i n  k i l n s  t o  proper ly 

eeThese SCC codes are a lso appl icable t o  Coal Cleaning Operations a t  power 

ffThis emission f a c t o r  i s  from an e a r l i e r  vers ion o f  AP-42. See AP-42, 

See 

emissions, use the  fac to r  1.255, where S - weight (X) percent o f  s u l f u r  ii 
the coke. See AP-42, Table 7.10-1. 

emissions, use the  f a c t o r  .292 5, where 5 - weight (X) percent o f  s u l f u r  ?n 
the fue l .  See AP-42, Table 8.1-1. 

Fourth Ed i t i on  ca lcu lates an emission fac to r  i n  a d i f f e ren t  manner. See 
AP-42. Sect ion 11.2.3. 

account f o r  a l l  SO, emissions. 

plants.  

Table 8.14-1 .  
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99Expressed as emission rate at Point of release. For uncontrolled sources, 
to account f o r  emissions that settle out within the plant, code a fictitious 
control device code for particulate of 006 (low efficiency gravitational 
collector) with appropriate Control efficiency. See AP-42. Section 8.2.0 
for table of typical control efficiencies for gravitational settling. 

hhSeveral processes that routinely occur in Major Group 29 can be found under 
other major groups. Specifically, note the following: 

- waste of process gas and/or liquid fired boilers - SCC 1-02-***-**. - internal combustion compressor englnes - SCC 2-02-***-**. 
- amine sweeting process - SCC 3-10-002-**. - sulfur recovery process - SCC 3-01-032-**. - sulfuric acid plant - SCC 3-01-022-H or 3-01-023-**. 

iiRepresents total CO and VOC generated. 
boiler is present to properly account for actual emisslons. 

j h n i t s  expressed as the equivalent number of valves, seals, flanges, or 
drains in the refinery on an annual operating basis (8,760 hours/year). 
For example, if there are 1.000 seals, all operating 8,760 hours/year, then 
operating rate - 1.000. 
6,570 hourslyear (3/4 of the total hours in a year), then operating rate - 
1,000 x (6,570, 8,760) - 750 seals. All counts of valves, seals, flanges, 
and drains should be similarly adjusted to account for the average annual 
hours of operation in the refinery. 

kkProcess changes may include such measures as raising the pH of the cooking 
liquor, thereby lowering the free SO , relieving the pressure in the 
digester before the contents are disgharged, and pumping out the digester 
contents instead of blowlng them out. 

units conversion. See AP-42, Section 10.4. 

Report control device as 022 if CO 

However, if the average operating time is 

"The emission factor is non-standard. The factor I s  derived from AP-42 by a 

mFor Surface Coating Operations, see SCC 4-02-019-H and 4-02-021-**. 
"For tlre retreading operations, see SCC 3-08-005-H. 
"The sulfur content o f  the fuel as H2S on a mole percent basis. 
PPFor specific printing SCCs, see SCC 4-05-*H-n. 
qqIn-process fuel codes must always be used in conjunctlon with the 

"This emlssion factor is non-standard. The factor is derived from AP-42 and 

"A table of typical solvent densities can be found in Section 3, Chapter 16 

ttThese solvents are estimated to be of negligible photochemical reactivity. 
''Use these SCCs to provide a rough estimate of emissions only when information 

on the identity and/or quantity of make-up solvent used is not available. 

appropriate process code. 

Bureau of Mines data. See AP-42, Section 8.6. 

of AEROS Volume V.  
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'"These are general SCCs appl icable t o  a l l  i n d u s t r i a l  categories. 
wThis emission fac to r  i s  non-standard. The fac to r  i s  derived f r o m  average 

coat lng densi ty  data i n  AP-42, Section 4.2.2. 
"These solvents are used t o  t h i n  coatings and thus should be used w i th  one 

o f  the coat ing wdes. 
yyThls SCC should only be used t o  provide rough estimates o f  emisstans f o r  

cases when informat ion on amount o f  fabr ic  processed i s  not avai lable.  
"For surface coat lng o f  small appliances, see SCC 4-02-025-t., surface 

coat ing o f  miscellaneous metal parts. 
aaaIncludes Major Group 34 fabr icated metal products, Major Group 35 small 

appliances, and other coat ing operations Hajor Group 33-39 not spec i f ied  
e l  sewhere. 

bbbThe VOC emission fac to rs  are non-standard. The emission fac to rs  are 
der ived from in format ion found i n  AP-42, Section 4.3. 

CCCBulk terminals are defined as f a c i l i t i e s  with d r i l y  throughputs o f  
20,000 gal lons or more. 

dddBulk p lan ts  are def ined as f a c i l i t i e s  with d a i l y  throughputs o f  
20,000 ga l lons  o r  less. 

eeeThese solvents are o f ten  added by the user t o  the inks  used i n  p r i n t i n g  
processes. Thus, the solvent SCC's should not be used alone, but ra ther  
i n  conjunct ion w i t h  a p r i n t l n g  process SCC. 

fffThese organic chemicals are designated i n  t h i s  l i s t i n g  by t h e l r  t rade 
names. The fo l l ow ing  l i s t  lnd icates the  t rade name and i t s  corresponding 
chemical name: 

IUdam 
Butyl  Carb i to l  
Bu ty l  Ce l loso lv r  
Carbl to1  
Methyl Carb i to l  
Methyl Cel losolve 

lJmluum 
Diethylene Glycol Monobutyl Ether 
Ethylene Glycol l lonobutyl Ether 
Diethylene Glycol Monoethyl Ether 
Diethylene Glycol Monomethyl Ether 
Ethylene Glycol Monoethyl Ether 
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APPENDIX C 

SUMMARY TABLES OF STATE’S SUBMITTALS TO NEDS 
REQUIRING EMISSION FACTOR DEVELOPMENT 

The fo l l ow ing  tab les present the SCC’s f o r  which State’s have submitted 
emissions in format ion t o  NEDS and emission f a c t o r  development i s  needed. 
Reports were received which required emission fac to r  development f o r  
293 SCC’s .  

categories f o r  which emission fac to rs  are appropriate. 
presented i n  Table C - 1 .  

development i s  no t  appropriate because they are general categor ies which do 
not represent a s p e c i f i c  process o r  vent. 
Table C - 2 .  

O f  the 293 SCC’s, 179 are considered leg i t ima te  source 
These SCC’s are 

For the remaining 114 SCC’s, emission f a c t o r  

These SCC’s are presented i n  

I 
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TABLE C-1 .  E M I S S I O N  FACTOR DEVELOPMENT FRf f l  
STATE QUICK LOOK REPORTS 

S C C  P3OC. 2 E S C R I P T I O N  
-_----_---______________________________-- 
10201201 B O I L E R ,  SOLI0 WASTE 
10201301 B O I L E R ,  L I Q U I D  WASTE 
I O ~ O I S O Z  BOILER, n a s T E  OIL 
io301201 BOILER, SOLID n a s T E  
30L01304 N I T R I C  ACID-CONCENTRATION 
30101501 VARNISH MNF. BODYING O I L  
30101502 V A R N I S H  HNF. OLEORESIN 
30101503 VARNISH HNF. ALKYD 
301015OS VARNISH HNF. A C R Y L I C  
30101703 PHOSPHORIC A C I D ,  ABSORBER 

30101832 P L A S T I C S ,  UREA-FORHAL. R E S I N  
30102301 S U L F U R I C  A C I D ,  ABSORBER 
30102308 S U L F U R I C  A C I D ,  ABSORBER 
30102321 S U L F U R I C  A C I D ,  STOR. TANK VNT 
30102401 SYN. ORGANIC F I B E R ,  POLYAHIOE 

30103021 RHHONIUR PHOSPHATE-OEN 
30103102 TEREPHTHALIC ACIO,  REI\CT. VENT 
30103103 TEREPHTH. ACID-CRYSTALL.  
30103104 TEREPHTH. A C I D - D I S T I L L A T I O N  
30103105 TEREPHTH. ACID-TRANSFER VENT 
30103201 ELEM. SULFUR - NOD. CLAUS 
30103202 ELEM. SULFUR PROD. HOD. CLRUS 
30103204 ELEH. SULFUR (REH PROC.) 
30103551 INORGANIC PIGMENT ORE DRYER 
30103SSS INORGANIC P I G l l E N T ,  ORYER 
30112510 CHLORMETHANES- 6ENL.  
36112520 PERCH. PROD. GENL. 
30112701 FLUOROCARBONS-GENL. 
30187009 INORGAN. STOR., S U L F U R I C  A C I D  
30187010 INORGAN. STOR., S U L F U R I C  A C I D  
30200202 COFFEE ROAST. I N D .  F I R E D  ROAST 
30200203 COFFEE ROAST. STONERlCOOL 
30201301 HEAT SROKEHOUSE 
SO201601 SUGAR BEET PROC. DRYER 
30201911 VE8ETABLE OIL PROD. -OIL  EXTR. 
SO202601 SEED PROD. 
30203601 OEEP F A T  FRY1N6,  VATS 
30300101 ALUn.  ORE, PREBAKED R E D .  C E L L  
30300104 ALUH. ORE ELECTRO-RED. HAND. 
30300306 COKE HNF. OVEN U N D E R F I R I N E  
30300503 COPPER SMELT. REV. FURNACE 
SO300504 COPPER SMELT. CONVERTER 
30300507 COPPER SNELT.  FURNACE 
30300604 FERROALLOY-ELECT S H L T  FURN 
30300814 S I N T E R ,  DISCHARGE E N 0  
30300817 S I N T E R ,  COOLER 
30300904 STEEL PROD. E L E C T  ARC FURN 
30300908 STEEL PROD. EAF (CARBON S T )  
30300911 S T E E L  PROD. SOAKING P I T S  
30300922 S T E E L  PROD. CONT. C A S T I N 8  
30300932 S T E E L  PROD. N A C H I N E  S C A R F I N 8  
30302316 TACONITE ORE P E L L E T  TRANSF. 

so101704 PHOSPHORIC a c I o ,  VENTURI SCR. 

30103002 ann. P H o s P H n T E ,  a n m o N I a T o R ,  GR 

V O C  
. - - - - - - - - 

2.0 
1.0 
1.0 
2.0 
0.0 

40.0 
190.0 
160.0 
20.0 

NEE 
NEG 
20.0 
0.0 
0.0 - - 

N E 6  
N E 6  
30.0 

3.8 
2.2 
3.6 
3.0 
2.1 
2. I 
0.0 
0.0 
30.0 
3.5 
17. I - 
- 
2.6 

NEE - 
0.2 
17.0 

18.S 
0. I 
0.0 

0.01s 
NE6 

0.0 
72.0 
0.0 

0.3s 
0.35 
0.6 

NEB 

- 

N E 6  

- 
NEG 
0.0 

NOX sox 
-____-___-_____ 

5.9 1.6 
23.0 28.0 
60.0 130.0 
9.9 - 

NE6 0.0 
NED 0.0 
NE6 0.0 
NEG 0.0 
NE6 0.0 
NE6 0.0 

X 0.0 
0.004 4.0 
0.004 27.0 

0. I 
NEG N E 6  
NEG 0 . 3  
NEG NEE 
0.0 0.0 
0.0 0.0 
0 .0  0.0 
0.0 0.0 

0.35 280.0 
0.1 1 8 9 . 0  
0. I 4.0 
0.0 0.0 
0.0 0.0 
0.0 NE6 
0.0 0.0 
0.0 0.0 
0.0 - 
0.0 - 

- - 

- 

- 0.4 

0.7 0 .  I 
O . 0 b  0 . 4 1  

- NEB 

N E 6  NEE 
N E 6  NE6 
N E 6  N E 6  
0 . 0 0 3  - 

0.0 - 
5.8 173.0 
0.0 623.0 
10.3 320.0 
0.1 0.07 

NEB NE6 
N E 6  0.14 
0. I 0.7 

0.7 

- - 

- 
N E 8  NE6 

0.05 - 
NEG NE6 
0.0 0.0 

STATE 

NC 
CT 
L i  
NC 

H I  

HI ,KS,HN 
t I1,KS 

NC 
NC 

no, O R  
NC 
NC 
no 
TN 
K S  
NC 
NC 
NC 
NC 
NC 
DE 

i l N  
MN 
t iN 
K S  
K S  
HN 

HO 
KS 
K S  

KS , HN 
OR 
KS 
K S  
HN 
O R  
HO 

H I  
H I  
H I  
wv 
I N  
I N  

co 
CT 
c o  

IN,I(O 
MN 

_ _ _ _ _ _ _ _ - _  

no 

ti1 

n 1 , n N  

no 

no 

nv 
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TABLE C-1 .  EMISSION FACTOR DEVELOPMENT FROM 
STATE QUICK LOOK REPORTS ( C o n t i n u e d )  

C q O C .  OESCRIPTION vac  NOX sox  S T I l T i  SCC 
.................................................. 
30400103 ALUMINUM SMELT. FURNACE 5.2 
30400104 SEC. ALUMINUM-FLUXING 0.0 
30400109 SEC. ALUM. BURN/ORYlNB 32.0 
30400112 SEC. ALUM. ANNEALING FURN. 0.004 
30400200 SEC. COPPER SMELT. WIRE BURN. 0.6 
30400224 E I F  CHARQE WI BRASS & BRONZE NEB 
30400239 F U G I T I V E  CASTING OPER. 0.0 
30400301 BRAY I R O N  FOUND. CUPOLA 0.16 
30400303 BRAY l R O N  FOUND. E I F  NEB 
30400315 DRAY l R O N  FOUND.,CHARBE HAND. NEB 
30400320 BRAY l R O N  FOUND. POURICAST 0.14 
30400325 BRAY I R O N  FOUNO.,CAST C O D L I N 6  N E 6  
50400331 B R A Y  I R O N  FOUND. CAST SHdKEOUT 1.2 
30400332 BRAY I R O N  FOUND. CAST KNOCKOUT 1.2 
30400333 GRAY l R O N  FOUND. SHAKEOUT MAC. 1.2 
SO400341 BRAY I R O N  FOUND. CAST. C L E A N I N  0.0 
30400342 6RAY I R O N  FOUND. CAST. C L E A N I N  0.0 
30400350 BRAY I R O N  FOUND., SAND B R I N D I H  6.0 
30400351 B R A Y  l R O N  FOUND., CORE OVEN 0.0008 

30400353 B R A Y  I R O N  FOUND. CORE OVENS 0.0008 
S O ~ O O ~ S ~  IRON FOUND. SAND BRINDIHA 0 . 0  

30400355 BRAY I R O N  FOUND. SAND DRYER 0.0 
30400356 B R A Y  I R O N  FOUND. SAND S I L O  0.0 
30400357 e R A Y  I R O N  FOUND. CONVEYERS 0.0 
30400158 G R A Y  I R O N  FOUND. 6AND SCREEN6 0.0 
30400370 BRAY I R O N  FOUND. S H E L L  CORE MA 0.0008 
30400371 B R A Y  I R O N  FOUND, CORE MACH. 0.0006 
30400403 SEC. L E A D  SMELT. CUPOLA NEB 

30400708 S T E E L  FOUND.-POURICAST 0.14 

30400603 SEC. Z I N C ,  POT FURNACE 2.4 

30400704 S T E E L  FOUND.-HEAT TREAT FURN. 1.1 

30400716 S T E E L  FOUND.-SAND B R I N D .  0.0 

30400605 SEC Z I N C  B A L V A N I Z .  K E T T L E  0.0 
30402201 METAL HEAT TREAT. FURNRCE 0. I 
30402210 METAL HEAT TREAT.-QUENCH BATH 280.0 
30500203 A S P H A L T I C  CONCRETE STOR. P I L E S  NEB 
30900204 A S P H A L T I C  CON. COLD A6B. HAND 0.13 
30500206 ASPHALT HEATER, N A I L .  BAS 
30500200 ASPHALT HEATER, 0191. O I L  0.2 
30500301 B R I C K  MAN. RAY MAT. D R Y I N B  0.004 
SOSOOSOl CASTABLE REFRACTORY, DRYER 0.004 
SO500504 CASTABLE REFRACTORY, OVEN 1.0 
30500606 CEMENT MNF. K I L N S  0.02 
SO500802 CERAMIC CLAY NNF., B R I N O I N B  0.0 
30500805 CERAMIC CLAY MNF. S T O R M E  0.0 
30501101 CONCRETE BATCHINB-BENL 0.0 
30501410 B L A S S  MNF. R A Y  HAT. HANDL. 0.0 
305014I4 E L A S S  MNF. B E A D I N B  FURN. 0.3 
50501501 BYPSUM, R O T A R Y  ORE DRYER 0.004 
SOSOLSOZ BYPSUM, B R I N D E R I R O L L E R  M I L L  0.0 
SO501512 GYPSUM, F L A S H  C A L C I N E R  0.02 

305Ol609 LIME MNF. HYDRATOR 0.0 

- 

3OSO1603 L I M E  MNF. CALCINER-VERT.  K I L N  0.02 
30501604 L I M E  MNF. CALCINER-ROTARY K L N  0 .06  
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0.9 
1 . S  
1.7 

NEB 
0 . 0  - 

NEB 
NEB 

NEB 
0.01  

0.0 
0 .0  
0 .0  
0.0 
0.0 
0.0 
0.5 
0.0 
0.5 
1.6 
0.0 
0.0 
0.0 
0.5 
0.5 
0. 1 

0.01 
0.0 
1.9 
0.4 
4.0 

eo. o 

NEB - 
0.0 

140.0 
20.0 

1.6 
0.016 

- 
- - - 

0 .0  

8.5 
1.6 
0.0 
2.6 
2.8 

- 

- 
- 

.__----- - 
- 
3.0 

0.002 
12.8 
0.03 
0.0 

0.03 

0.02 

0.0 
0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0.32 
0.0 
0.32 
0.0 
0.0 
0.0 
0.0 
0.32 
0.32 

280.0 
0.02 
0.0 

0.002 
0.002 
0 * 002 
N E 6  

- 
NEB 

N E 6  

- 

- 
0.12 
0.6 

144.0 
0,002 
0.002 
0.0 - - - - 
0.0 
5.6 

0.002 
0.0 
8 . 2  
6. 2 
6.4 - 

____------ 
M I , A L  

MO 
MN 
MN 

K S , M O  
M I ,  KS, MN 

KS,NN 
M 1 , M O  

GA , M I  ,KS 
MN 

M I ,  KS, MN 
MN 
MN 

M1,NN 
M I  
M I  
M I  

BA,M(I ,  K S  
IA,KS, 1A 

MN 
MN 
M I  
M I  
M I  
M l  
M I  
M I  
OR 

KS,MN 
K S  
KS 
M I  

no, YV 
MN 

K S ,  MN 
MO 
MN 
co 

CO,SC, AL 
M1,MO 

B A  
Q A  
OR 
MO 
MO 
K S  
KS 
MN 
M I  
M I  
M I  
M I  

M 1  ,MT 
MN 

I 



T A U €  C - 1 .  EMISSION FACTOR DEVELOPMENT F R o l l  
STATE QUICK LWK REPORTS (Continued) 

Xi PROC. D E S C R I P T I O N  voc NO1 SOX STPIIE 

30502012 
30502106 
3oso2so9 
30S02S IO 
30700101 
30700 102 
30700103 
30700104 
30700105 
30700106 
30700107 
30700109 
30700110 
30700S01 
30700705 
30700706 
30700707 
30700708 
3 0 7 0 0 7 0 9 
30700s02 
30700803 
30600501 
30600701 
30600702 
30690002 

30900303 
30900304 
30901001 
30901101 
30901102 
30901 104 
10901604 
30902501 
30904001 
31000202 
31307002 
31401 101 
31401102 
40200501 
40200701 
40200710 
40200S01 
40200610 
40301 117 
40301116 
40301 193 
40400413 
40400414 
40500101 
40700609 

S O B ~ O O O S  

STONE QUARRYIN6: DRYING 
SALT M I N I N 6 ,  CONVEYIN6  
SAND/ORAVEL-CODLER 
SANDI6RAVEL-CRUSHINS 
P U L P I N B ;  DIGESTER 
PULPING,  WASHERS/SCREENS 
P U L P I N G ,  EVAPORATOR 

P U L P I N S ,  SMELT O I S S O L V I N B  TANK 
PULPING,  L I M E  K I L N  
P U L P I N B ,  TURPENTINE CONDENSOR 
P U L P I N Q - L I P U O R  O X I D ,  TOWER 
P U L P I N B ,  RECOVERY FURNACE 
WOOD PRESSURE TREAT-CREOSOTE 
PLYWOOD, CDE DRYER 
PLYWOOD, PRE-DRYER 
PLYWOOD, P R E S S I N 6  
PLYNOOO, TEMPERIN6  
PLYWOOD, BAKE OVEN 
SAWMILL OPER. LOG S A W I N 6  
SAWMILL,  SAWDUST P I L E  HAND 
T I R E  RETREAD, B U F F I N 6  MACH. 
FAB. P L A S T I C S - M A C H I N I N 6  
FAB. P L A S T I C S ,  MOLD RELEASE 
PROCESS HEATER-RES.OIL  
PROCESS HEATER-NATL-GAS 
A B R A 6 .  CLEAN. METAL P O L I S H I N 6  
ABRAS.  CLEAN. METAL B U F F I N 6  
E L E C T R O P L A T I N 6 - 6 E N L .  
CONV. COAT METAL-ALK.  CLEAN. B 
CLEAN. METAL P A R T S - P I C K L I N Q  
CONV.CORTIN6 M E T A L - R I N S I N B  
UETAL P I P E  COATING,  COAL TAR 
DRUM CLEAN. FURNACE 
METAL DEP P R D C . - M E T A L L I Z I N 6  
NATL. 6A6 PROD.-B@S S T R I P P I N 6  
ELECT.  WIWDINBS REC. 
AUTO BODY SHREDDIN6  
AUTO BODY SHREDDIN6  
SURFACE COATIN6,ENAt lEC 
C O A T I N 6  ADHESIVES A P P L I C .  
COATINB-ADHESIVES 
C O A T I N 6  OVEN, GENL. 
C O A T I N 6  OVEN-6ENL 
STORABE, CRUDE OIL 
STORAGE, J E T  NAPTHA 
STORAGE, J E T  NAPTHA 
UNDERGROUNO STOR. DIS. F U E L  
UNDERBROUND STOR. DIS. F U E L  
P R I N T I N B / P U B . - D R Y E R S  
STORAGE. E T H Y L  ALCOHOL 

PULPIN&, RECOVERY FURN. 

0.0 
0.0 
0 . 0  
0.0 
0 . 0  
0 . 2  
0 . 0  

1.95 
0. I 6  
0.25 
0.07 
0.45 
0.6 

1.0 
1.0 

1.45 
N E 6  
0.003 
NE6 
NE6 
600.0 

13.0 
N E 6  

0.26 
2.6 

N E 6  

NE6 
N E 6  
0.026 

0.0  
0.0 

100.0 
NEB 
0.002 
340.0 

190.0 
NEB 
N E 6  

900.0 
4.4 

42 
0.007 
0.056 

31.0 
N E 6  
N E 6  

2000.0 
2.9 

- 

- 

Boo 

0.0 
0 . 0  
0.0 
0 .0  
0.0 
0.0  
0 .0  

2.9 
- 
- 
- 

0.0 
2 . 0  

0.3 
0 . 3  

- 

NEG 
N E 6  

0. I 
0.0 
0.0 

NEG 
N E 6  

0.0 
55.0 

140.0 
NEB 
N E 6  
0.009 

0 . 3  
13.0 
6.0 

X - - 
X 

NEB 
N E 6  

0.1  

0 . 0  - - 
5 4  
13 - 

- - 
- 
- 
32.0 - 

0.0 K S  
0.0 M I  
0.0 U I  
0.0 M I  
0.0 MI,MN,NC 

0.01 MI,MN 
0.01 MI,MN,NC - MI,AL,OR,NC 
0.1 MI,MN,AL,NC - MI,AL,OR,NC 

M I  
0.02 NC 

HN 
N E 6  M I  
N E 6  M I  

0.0 111 
0.0 M I  
0.0 M I  
0.0 KS 
0.0 MI,KS,MN 

NE6 K S  
NES NC 

0.0 M I  
159.0 NC 
0.6 NC 

NEE M I  
N E 6  M I  

0.0 MN 
N E 6  MN 

0.6 M1,MN 
NE6 MN 

X KS 
0.002 K S  

MN 
310 NM 
2.5 NC 

N E 6  K S  
NEE K S  

0.0 RI 
MN - MN 

5 TN,KS,MN,NC 
1 HN 

M I  
M I  
MN 
MO 
MO 

I 50 NC 
MN 

- 
1.5 OR,NC - 

- 

- 

- - - 
- - 
- 
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TABLE C-1. EMISSION FACTOR DEVELOPMENT FRGH 
STATE QUICK LOOK REPORTS (Continued) 

S C t  ?ROC. DESCRIPTION voc NOX sox 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

40700810 STORAGE,  ETHLY ALCOHOL 0.66 - - 
40701bOS STORAGE,N-HEPTANE S.8 - - 
40701611 STORAGE, NAPTHA 0.15 - - 
40701612 STORAGE, NAPTHA 0.006 - - 

0 .15  - 40701613 STORABE, PET. DISTILLATE 
40701614 STORAGE, PET. DISTILLATE 0,006 - 

40701606 STORRBE,  N-HEPTANE 1.3 - - 
- - 

40703613 STORAGE, STYRENE 1.5 - - 
40703614 STORAGE, STYRENE 0.17 - - 
40705204 STORAGE, BUTYL CELLOSOLVE 0.03 - - 
40705207 ST0RA6EI CELLOSPLVE 0.0036 - - 
40705208 STORAGE, CELLOSOLVE 0.16 - - 
40706019 STORAGE, METHYLENE CHLOR. 0.0 - - 
40706020 STORAGE, METHYLENE CHLOR. 0.0 - - 
40722801 STORAGE, ACETONE 2.2 - - 
40722602 STORAGE, ACETONE 0,002 - \  - 
40784801 STORAGE, ETHYLENE OXIDE 0.0 - - 

S T A T E  

MN 
I N  
I N  
I N  
I N  
I N  
I N  
MN 
MN 
I N  
I N  
I N  
I N  
I N  
I N  
I N  
MO 

--- 



TABLE C - 2 .  SCC’S FROn QUICK LOOK REPORTS FOR WHICH EMISSION 
FACTOR DEVELOPMENT WAS NOT APPROPRIATE 

STATE SCC PROC. D E S C R I P T I O N  VOC NOX SOX 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AL L O 2 0 0 7 9 9  BOILER,  PROCESS GAS - OTHER X - - 
AL 3 0 1 9 9 9 9 9  CHEM. MANF. - NEC X X X 
AL 3 0 6 9 9 9 9 9  NO SCC I N  L I S T l N G  X X - 
A i  2 0 1 0 0 4 0 1  NO SCC I N  L I S T I N G  X X X 

co 3 0 6 0 9 9 0 3  NO SCC I N  L I S T I N G  X X - 
CT 3 0 1 0 6 0 9 9  PHARHACEUTICALS - NEC X x X 
C T  3 0 7 9 9 9 9 9  WOOD PRODUCTS - NEC X X X 

DE 1 0 2 0 0 7 9 9  B O I L E R ,  PROCESS GAS-OTHER X X - 
G A  3 0 4 0 0 3 9 9  B R A Y  IRON FOUND. - N.EC X X X 
G A  3 0 7 0 0 7 0 1  PLYYOOD MANF. GENL. - NEC X X 
GA 3 0 7 0 2 0 9 9  FURNITURE MANF. - NEC X X X 

- 

I a  
I A  

I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  
I N  

K S  
K S .  
KS 
K S  
KS 
K S  
K S  
KS 
K S  
K S  
KS 
K S  
K S  
K S  
K S  
K S  
K S  
K S  
K S  

3 0 9 9 9 9 9 9 
4 0 3 9 9 9 9 9 

3 0 1 0 2 6 9 9  
4 0 7 0 0 6 9 7  
4 0 7 0 0 6 9 6  
4 0 7 0 1 6 9 7  
4 0 7 0 1 6 9 8  
4 0 7 0 3 6 9 7  
4 0 7 0 3 6 9 8  
4 0 7 0 5 2 9 7  
4 0 7 0 5 2 9 8  

3 0 1 0 0 7 9 9  
3 0 1 0 1 1 9 9  
3 0 1 0 3 0 9 9  
3 0 1  1 2 5 9 9  
30 1 8 6 6 0  1 
3 0 1 9 9 9 9 9  
3 0 2 9 9 9 9 6  
3 0 2 9 9 9 9 9  
3 0 4 0 0 1 9 9  
3 0 4 0 5 0 0 1  
3 0 7 0 0 4 0 1  
3 0 7 0 0 6 9 8  
3 0 7 0 3 0 9 6  
3 0 7 0 3 0 9 9  
30600799 
3 1 0 0 0 2 9 9  
4 0 2 0 0 9 9 6  
4 0 3 0 1 0 9 7  
4 0 3 0 1 0 9 9  

FABRICATED NETALS-NEC 
NO SCC I N  L I S T I N 6  

SYNTHETIC RUBBER PROD. - NEC 
STORAOE-SPECIFY ALCOHOL 
STDRABE-SPECIFY ALCOHOL 
STORAGE-SPECIFY ALKANE 
STORABE-SPECIFY ALKANE 
STDRABE-SPECIFY AROMATIC 
STORAGE-SPECIFY AROMATIC 
STORAQE-SPEC. BLYCOL ETHER 
STORABE-SPEC. OLYCOL ETHER 

INORGANIC CHEN., CHLORINE-NEC 
HYDROCHLORIC A C I D  - NEC 
/\NMONIUI( PHOSPHATE - NEC 
CHLORINE OREANICS-  NEC 
CHEN MNF. F U B I T I V E S - S P E C .  PROC 
CHEN. MANF. - NEC 
FOOD k AE. NEC-SPEC. PROC. 
FOOD k AB. NEC-SPEC. PROC. 
NO SCC I N  L I S T I N 6  
N I S C .  C A N  k F A B R I C A T I N E - N E C  
POULPBOARD OPERATIONS-  6ENL.  

WOODYORKING OPER. SPEC. I N  CON 
WOODWORKIN6 OPER. SPEC. I N  CON 
FAB. P L A S T I C S  PROD. - NEC 
NATURAL 6AB PROD. - NEC 
T H I N N I N 6  SOLVENTS - NEC 
STORABE-SPECIFY L I D U I O  
STORAGE-SPECIFY L I Q U I D  

s n w n u  OPER. - NEC 

++NEC 8 PROCESS NOT ELSEYHERE C L A S S I F I E D  
198 

X X X 
X - - 
- X X - - X 
X 
X 
X 
X 
X 
X 
X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 
X 
X 

- - - - - - - - - - - - - - 

- - - - - - 



STRTE 

K S  

M I  
M I  
M I  
M I  
M I  
M I  
f l I  
M I  

- - - _ _ _ _ _  

n i  
n I  
n i  

n I  
n I  

M I  

M I  
M I  
M I  
M I  
M I  
M I  
nI 
n t  

n I  

nt 

nr 
n I  

n i  

n t  

n t  

M I  

M I  

M I  

M I  

M I  

M I  

M I  

MN 
MN 
MN 
MN 
MN 
n N  
RN 
MN 
MN 
NN 

1 

TABLE C-2. SCC’S FROM QUICK LOOK REPORTS FOR WHICH EMISSION 
FACTOR DEVELOPMENT WAS NOT APPROPRIATE (Continued) 

SCC 

4 0 3 0 1 2 9 9  

3 0 1 0 1 4 9 9  
3 0 1 0 1 5 9 9  
3 0 1 0 2 0 9 9  
3 0 1 9 9 9 9 9  
3 0 2 0 0 7 9 9  
3 0 2 9 9 9 9 8  
3 0 3 0 0 5 9 9  
3 0 4 0 0 1 9 9  
3 0 4 0 0 2 0 4  
3 0 4 0 0 2 9 9  
3 0 4 0 0 3 9 9  
3 0 4 0 0 4 9 9  
3 0 4 0 0 8 9 9  
3 0 7 0 0 7 9 9  
3 0 7 9 9 9 9 9  
3 0 8 0 0 7 9 9  
3 0 9 0 1 0 9 8  
3 0 9 0 3 0 9 9  
3 0 9 9 9 9 9 9  
3 1 0 0 0 1 9 9  
3 1 0 0 0 2 9 9  
3 9 9 9 9 9 9 5  
3 9 9 9 9 9 9 9  

‘ 4 0 1 0 0 2 9 6  
4 0 1 0 0 2 9 7  
4 0 1 0 0 3 9 8  
4 0 2 9 9 9 9 8 
40301097  
4 0 3 0 1 0 9 9  
4 0 3 0 1 1 9 7  
4 0 3 0 1 2 9 9  
4 0 3 9 9 9 9 9  
4 0 6 0 0 1 9 7  
4 0 6 0 0 1 9 8  
4 0 7 9 9 9 9 8  
5 0 3 0 0 7 0 1  

3 0 1 0 1 8 9 9  
3 0 1 0 3 5 9 9  
3 0 1 8 7 0 9 7  
3 0 1 8 7 0 9 8  
3 0 1 8 8 Q O l  
3 0 1 8 8 8 0 2  
3 0 1 9 9 9 9 8  
3 0 2 0 3 0 9 9  
30288801  
3 0 2 9 9 9 9 8  

----------- 
PROC. D E S C R I P T I O N  

S T O R . - V R R .  VAPOR SP.-SPEC. L I P  

P A I N T  MANF. - NEC 
VARNISH MANF. - NEC 
P R I N T I N G  I N K  MANF. - NEC 
CHEH. IIANF. - NEC 
NO SCC L I S T E D  
FOOD P AG. NEC-SPEC. PROC. 
COPPER SHELT. -NEC 
NO SCC I N  L I S T I N G  
NO SCC I N  L I S T I N G  
SEC. COPPER S N E L T ,  FUG. NEC 
GRAY I R O N  FOUND. - NEC 
SEC. LEAD SMELT. - NEC 
SEC. Z I N C  PROD. - NEC 
PLYWOOD - NEC 
WOOD PRODUCTS - NEC 
FAE. P L A S T I C S  PROD. - NEC 
ELECTROPLATING OPER. - NEC 
NO SCC I N  L I S T I N G  
F A B R I C A T E D  METALS-NEC 
CRUDE OIL  PROD. - NEC 
NATURAL GAS PROD. - NEC 
M I S C  I N D U S T R I A L  PROC. - NEC 
M I S C  I N D U S T R I A L  PROC. - NEC 
NO SCC I N  L I S T I N G  
NO SCC I N  L I S T I N Q  
COLD SOLVENT CLEAN. - NEC 
M I S C .  ORE SOLVENT EVAP.  - NEC 
STDRAEE-SPECIFY L I Q U I D  
STORAQE-SPECIFY L I Q U I D  
STORAGE-SPECIFY L I Q U I D  
S T O R . - V A R .  VAPOR SP.-SPEC. L I P  
NO SCC I N  L I S T I N E  
NO SCC I N  L I S T I N E  
NO SCC I N  L I S T I N 8  
NO SCC I N  L I S T I N G  
INCINERATOR,  L I Q U I D  Y(ISTE 

P L l l S T I C S  PRODUCTION - NEC 
INORGANIC P IGMENTS - NEC 
INORGANIC STOR. SPEC. L I Q U I D  
INORGANIC STOR. SPEC. L I Q U I D  
CHEM MNF. F U E I T I V E S - S P E C .  PROC 
CHER MNF. FUGIT IVES-SPEC.  PROC 
CHER MANF. SPEC. I N  CORR. 

FOOD I AB. FUG.-SPEC. PROC. 
FOOD b A6. NEC-SPEC. PROC. 

__________---------------------. 

DAIRY PROD. SPEC. IN conn. 

C O N l C  PROCESS NOT ELSEWHERE C L A S S I F I E D  i 
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VOC NOX SOX 

X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X x X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 
X 
X X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 

X X X 
X X X 
X X X 
X X X 
X X X 
X 
X X X 
X X X 
X X X 
X X X 

- - 

- - - - 
- - - - - - - - 
- - 
- - 
- - - - - - 

- 

- - 



TABLE C - 2 .  SCC’S FROM QUICK LOOK REPORTS FOR WHICH EMISSION 
FACTOR DEVELOPMENT WAS NOT APPROPRIATE ( C o n t i n u e d )  

STATE SCC PROC. D E S C R I P T I O N  VOC NOX SOX 

MN 
NN 
MN 
PIN 
n N  
n N  
n N  
n N  
NN 
n N  
HN 
FIN 
I lN  
RN 
I iN  
I i N  
MN 
HN 
WN 
NN 
t lN 
HN 

no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 

NC 
NC 
NC 
NC 
NC 
NC 

3 0 9 0 1 2 9 9  
30700799 
3 0 7 0 0 8 9 9  
3070 I I 9 9  
3 0 7 0 1 3 9 9  
30788801 
3 0 7 8 8 8 0 2  
30800699 
30800799 
30899999 
30988801 
3 2 0 9 9 9 9 9  
4 0 1 8 8 8 0 1  
4 0 1 8 8 8 0 2  
4 0 2 8 8 8 0 1  
4 0 2 8 8 8 0 2  
4 0 2 9 9 9 9 8  
4 0 3 0 1 0 9 7  
4 0 3 0 1 0 9 9  
40688801 
4 0 7 0 3 6 9 7  
4 0 7 0 3 6 9 8  

30103399 
30199999 
3 0 2 0 0 7 9 9  
3020 I599  
3 0 2 0 3 2 9 9  
30299999 
30588801 
30699998 
3 0 9 0 1 0 9 9  
39999198 
39999998 
4 0 2 9 9 9 9 9  
4 0 3 0 0 1 9 8  
4 0 3 0 0 1 9 9  
4 0 6 0 0 1 9 7  
4 0 7 9 9 9 9 7  
4 0 7 9 9 9 9 8  
S O 3 0 0 8 0 1  

T E X T I L E  TYPE GLASS - NEC 
PLYUOOD - NEC, SPEC. IN conn. 
sAnn1LL OPER. - NEC 

WOOD PROD. FUG. SPEC. IN c o w .  
nooo PROD. FUG. SPEC. IN conn. 

PAPER COATING k G L A Z I N G  - OENL 
M I S C .  PAPER PROD. - NEC 

FAB. RUBBER PROD. - NEC 
FAB. P L A S T I C S  PROD. - NEC 
RUBBER & P L A S T I C S  - NEC 
FAB. METALS FUG.-SPEC. I N  COMH 
LEATHER PROD. - NEC 
ORG. SOLVENT EVAP.-SPEC. I N  CO 
ORG. SOLVENT EVAP.-SPEC. I N  CO 
ORB. SOLVENT EVAP. FU6.- NEC 
ORG. SOLVENT EVAP. FUG.- NEC 
N I S C .  ORG SOLVENT EVAP. - NEC 
STORAGE-SPECIFY L I Q U I D  
STORAGE-SPECIFY L I Q U I D  
PETROLEUM RKT. FU8 . -SPECIFY 
STORAGE-SPECIFY AROIl(lT1C 
STORAGE-SPECIFY AROMATIC 

P E S T I C I D E S  - NEC 
CHEH. NANF. - NEC 
NO SCC L I S T E D  
SUGAR CANE PROC. - NEC 
B A K E R I E S  - NEC 
FOOD I 116. NEC-SPEC. PROC. 
H I N E R A L  PROD. FUG.-NEC 
NO SCC I N  L I S T I N Q  
ELECTROPLATINB OPER. - NEC 
NO SCC I N  L I S T I N G  

H I S C .  OR6 SOLVENT EVAP. - NEC 
NO SCC I N  L I S T I N G  
NO SCC I N  L I S T I N G  
NO SCC I N  L I S T I N E  
NO SCC I N  L I S T I N G  
NO SCC I N  L I S T I N G  
TSDF-SURFACE INPOUNDHENT 

n I s c  INDUSTRIAL PROC. - NEC 

30103199 TEREPHTHALIC A C I D -  NEC 
30113299 ORBANIC A C I D S  PROD.-NEC 
30199999 C H E N I C A L  nANF. -  NEC 
30700199 S U L F A T E  PULPING-  NEC 
30700799 PLYYOOD/PART.BOARD- NEC 
30700699 SAUtlILL OPERATIONS-  NEC 

**NEC 0 P R O C E S j  NOT ELSEWHERE C L A S S I F I E D  
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X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 
X 
X 
X X X 
X 
X 

X X X 
X X X 
X X X 
X X X 

X 
X X X 

X 
X 

X 
X 

X X 
X 
X 
X 
X 
X 
X 
X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

- - 

- - 

- - 
- - 
- - 
- - - - 

- - 
- - - - - .- - - - - - 

- - 
- - - - - - - - - - 



TABLE C-2. SCC’S FROM QUICK LOOK REPORTS FOR WHICH EMISSION 
FACTOR DEVELOPMENT UAS NOT APPROPRIATE (Continued) 

STATE SCC PRDC. DESCRIPTION VOC NOX SOX 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NC 3 0 7 0 2 0 9 9  FURNITURE MRNF. - NEC X X X 

NM 3 0 6 0 0 9 9 9  NO SCC IN LISTING X 

O R  ~ 0 1 0 1 ~ 9 9  PLnsiics PROD.- NEC X X X 
OR 3 0 3 9 9 9 9 9  PRIH. METALS IND. - NEC X X - 
TN 3 0 9 9 9 9 9 9  FABRICATED HETRLS-NEC X X X 

uv 3 0 3 0 0 9 9 9  STEEL PRODUCTION - NEC X - - 
w v  3 0 5 0 1 4 9 9  NO SCC I N  LISTING X X X 

- - 
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APPENDIX D 
FUGITIVE EMISSIONS OF VOC FROM CHEMICAL UNITS 

Fugitive emissions, or equipment leaks, of VOC represent a major 

Numerous studies have been conducted to 
portion of the total VOC emitted to the atmosphere from organic chemical 
manufacturing process units. 
quantify the emissions and the effect of various control techniques on 
eQissions. 
equipment leaks are related to process complexity, as described by equipment 
counts. This differentiates fugitive emissions from process-related 
emissions which generally vary with production volume. 

Through its standards development activities, EPA conducted much 
research in developing emission factors for the different equipment types 
comprising fugitive emission sources. The factors generated during these 
studies form the basis of the emissions estimation procedures discussed 
bel ow. 

An important finding of these studies is that emissions from 

Emission Factors in NAPAP Listing 

In the NAPAP listing presented in this document, fugitive emission 
factors are presented' for a limited number of organic chemical process 
units. 
be handled in a special manner to yield an emissions estimate. 
one of these listed factors, the data need to be coded with NEDS emission 
estimation method code 3 (emissions to be calculated by a computerized 
method) with a production rate of unity. This procedure enables the NEDS 
computer inventory program to generate the correct annual emission estimate 
automatically. 

listing for fourteen process units: vinyl acetate, ethylene, cumene, 
acetone/phenol, ethylene dichloride, vinyl chloride (monomer), formaldehyde, 
methyl ethyl ketone, acet a1 dehyde, methyl methacryl ate, adipic acid, 
tri chl oroethyl ene/perchl oroethyl ene, 1,l. 1-trichloroethane, and 

The emission values are given in units of lbs/year and thus need tq 
If employing 

Emission factor estimates for fugitive emissions appear in this NAPAP 

acrylonitrile. The estimates are based on average equipment counts for the 
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associated process units included in the 24-unit study of SOCMI process 
units (EPA-600/2-81-003). 
with the average emission factors for individual equipment components 
pub1 ished in the Additional Information Document (AID) (EPA-450/3-82-010) to 
yield an estimate of annual emissions (assuming 8,760 hours of operation). 

equipment count data. 
therefore, be used with some caution. 
emissions can be generated using the following procedures. 

These average equipment counts were combined 

These emission estimates are average values based upon limited 
They represent an approximation only and should, 

More accurate estimates of fugitive 

Estimates Using the AID 

The AID contains background information on the development of the 
emission factors for equipment leaks in chemical process units. In 
Appendix 8 of that document, the procedure for estimating total fugitive 
emissions from a process unit is presented. 
specific equipment counts for each equipment type and service, can also be 
used to provide a more accurate estimate of fugitive emissions for any given 
process unit. 

As illustrated in Table 0-1, the estimation technique is founded in the 
specific equipment counts for the process unit of interest. 
this example, the number of sources are grouped by equipment type (pump 
seal, valve, etc.) and service (gas, light liquid, heavy liquid). The 
individual component emission factors are provided in the table in terms of 
lb/hr/source. 
applicable to the industry overall, in the absence of unit-specific emission 

That procedure, which uses 

As shown for 

These are the SOCMI  average emission factors that are 

factors (see below). 
and service is merely the product of the number of components and the 
individual component emission factor, applied over the number of hours of 
operation annually. In the example in Table 0-1, one operating year was 
taken to be 8,760 hours. 
as the sum of the estimates by equipment type and service. 

specific to the process unit of interest. 
closely estimated provided certain additional data are gathered for the 

The annual emissions estimate for each equipment type 

The total of fugitive emissions is then estimated 

This approach yields an estimate o f  fugitive emissions that is more 
Emissions can be even more 
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~~ ~~ ~~ 

TABLE 0-1. EXAMPLE OF E M I S S I O N S  ESTIMATE USING THE AI0 APPROACH 

Emissions Number o f  Emission Factor Annual Emiisions 
Source Sources lb/hr/source 1 bs/yr 

Pump seals 

L i g h t  L i q u i d  
Heavy L i q u i d  

Valves 

Gas 
L i g h t  L i q u i d  
Heavy L i q u i d  

Safety/rel  i e f  valves 

Gas 

Open-ended l i n e s  

Compressors 

Sampling connections 

F1 anges 

TOTAL 

29 
30 

402 
524 
524 

1 1  

410 

2 

26 

2400 

0.1087 
0.0471 

0.0123 
0.0154 
0.00051 

0.229 

0.0037 

0.502 

0.0330 

0.0018 

27,600 
12,800 

43,400 
70,700 
2,300 

22,000 

13,400 

8,800 

7,500 

38.400 

246,900 

aFor est imat ing purposes, one operat ing year was assumed t o  be 8,760 hours. 
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s p e c i f i c  process u n i t .  These data requ i re  t h a t  a r igorous Method 21 survey 
be conducted i n  the process u n i t  t o  determine the number o f  sources leak ing 
and the number no t  leak ing according t o  a given leak  d e f i n i t i o n .  This f i n a l  
procedure, which i s  an extension o f  t h e  A I D  procedure described above, i s  
d e t a i l e d  i n  a r e p o r t  on est imat ing emissions from equipment leaks o f  VOC and 
hazardous a i r  p o l l u t a n t s  ( H A P ’ S )  published i n  1986 by EPA. 
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The f o l l o w i  

APPENDIX E 
SUMMARY TABLES OF CHANGES TO THE 

SCC LISTING SINCE OCTOBER 1985 

g tab les present the changes t o  the SCC l i s t i  g s i n  t t  
October 1985 Report was released. These changes r e f l e c t  recommendations 
f r o m  State agencies, the U. S. Environmental Protect ion Agency (EPA), and 
Radian Corporation. A l l  SCC’s shown as deleted f r o m  t h i s  l i s t i n g  have been 
reta ined i n  the NEDS computerized data base and can be accessed f o r  
h i s t o r i c a l  records. However, they w i l l  be suppressed from fu tu re  p r in ted  
l i s t i n g s .  More in format ion about addi t ions o r  de let ions o f  SCC’s t o  NEDS 
can be obtained from the U. S. EPA’s O f f i c e  o f  A i r  Qua l i t y ,  Planning and 
Standards (OAQPS). 



TABLE E-1.  CHANGES TO THE SCC LISTING SINCE 
THE 1985 NEDS REPORT 

ACTION 

CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  
CHANGE U N I T S  

------------- 
S C C  DESCRIPTION PREVIOUS U N I T S  

, - - - - - - - - - - - - - - - - _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

3 0 1 * * * 8 0  CHEMICAL MANF.-FUGITIVES LBSlYEAR 
4 0 2 0 0 1 0 1  SURFACE C O A T I N S i  P A I N T  TONS coni .  a P P L I E o  
4 0 2 0 0 2 0 1  
4 0 2 0 0 3 0 1  
4 0 2 0 0 4 0 1  
4 0 2 0 0 5 0 1  
4 0 2 0 0 h O l  
4 0 2 0 0 7 0 1  
4 0 2 0 0 8 9 8  
5 0 3 0 0 8 0 1  
5 0 5 0 0 8 1 0  
5 0 3 0 0 8 2 0  
s 0 3 0 0 8 3 0  

SURFACE COATINB: P A I N T  
SURFACE COATINSi  VARNISH 
SURFACE COATINB: LACPUER 
SURFACE C O A T I N S i  ENAMEL 
SURFACE COATINSi  PRIMER 
SURFACE COATINSi  ADHESIVE 
COATINB OVEN-BENERAL 
TSOF-SURFACE IMPOUND. 
TSDF-WASTE P I L E S  
TSDF-LAND TREATMENT 
TSDF-CONTAINERS 

TONS COAT. A P P L I E D  
TONS COAT. A P P L I E D  
TONS COAT. APPLIED 
TONS coni. a P P L m  
TONS coal .  A P P L I E D  
TONS con i .  a P P L I E o  
103 FEET 
LBSIYEAR 
LBSlYEAR 
LBSlYEAR 
LBSlVEAR 

RECOMMENDED UNITS 

ACRE 
Id CONTAINERS STORED 

DELETE scc 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 
DELETE SCC 

3 0 2 0 1 9 1 4  
3 0 2 0  I 9  1 S 
SO90 1 6 0  1 
3 0 9 0 1 6 0 2  
3 0 9 0 1 6 0 3  
33000201 
3 3 0 0 0 2 0 2  
3 3 0 0 0 2 0 3  
4 0 7 0 1 h 0 7  
4 0 7 0 1 6 0 8  
4 0 7 1 7 2 0 1  
4 0 7 1 7 2 0 2  
4 0 7 1 7 2 0 3  
4 0 7 1 7 2 0 4  
4 0 7  1 7 6 0 5  
4 0 7 1 7 6 0 6  
4 0 7 1 8 0 0 1  
4 0 7 1 8 0 0 2  
4 0 7 1 8 0 0 3  
4 0 7 1 8 0 0 4  
4 0 7 1 8 0 0 5  
4 0 7 1 8 0 0 b  
4 0 7 1 8 0 0 7  
4 0 7 1 8 0 0 8  
4 0 7 1 8 0 0 9  
10718010 
4 0 7 1 9 0 9 7  
4 0 7 1 8 0 9 8  

VEBE. O I L - F U B I T I V E S  REPLACED BY NEW SCC 
VEGE. OIL- SOLVENT STORABE R E P L K E O  BY NEW SCC 
METAL P I P E  COAT.-ASPHALT D I P  REPLACED BY NEW SCC 
METAL P I P E  COAT.-PIPE S P I N N I N B  REPLACED BY NEW SCC 
METAL P I P E  COAT.-PIPE WRAPPINE REPLACED BY NEW SCC 
RUBBERIZED FABRIC- IMPREBNATIOY REPLACED BY NEW SCC 
RUBBERIZED FABRIC-WET COATINS REPLACED BY NEW SCC 
RUBBERIZED FABRIC-HOT MELT COAT.REPLACE0 BY NEW SCC 
F I X E D  ROOF STOR. ISOPENTANE MUST BE STORED I N  PRESSURE TANKS 
F I X E D  ROOF STOR. ISOPENTANE MUST BE BTORED I N  PRESSURE TANKS 
FLOAT ROOF STOR. ACETALDEHYDE MUST BE STORED I N  PRESSURE TANKS 
FLOAT ROOF STOR. ACETALDEHYDE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. ACROLEIN MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. ACROLEIN MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. N-PENTANE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. N-PENTANE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. ISOPRENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. ISDPRENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT ROOF STOR. METHYLALLENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT ROOF STOR. METHYLALLENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. I -PENTENE HUST BE STORED I N  PREESURE TANKS 
FLOAT. ROOF STOR. 1-PENTENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. PIPERYLENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. PIPERYLENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT ROOF STOR. CYCLOPENTENE HUST BE STORED I N  PRESSURE TANKS 
FLOAT RODF STOR. CYCLOPENTENE MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. OTHER ALKENES MUST BE STORED I N  PRESSURE TANKS 
FLOAT. ROOF STOR. OTHER ALKENES MUST BE STORED I N  PRESSURE TANKS 
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TABLE E-1. CHANGES TO THE SCC LISTING SINCE 
THE 1985 NEDS REPORT (Continued) 

ACTION SCC DESCRIPTION U N I T 5  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ADD SCC 10200213 EXT.  COMBUSTION-YET SLURRY TONS BURNED 
ADD SCC 20100702 COMBUSTION-PROCESS G A S ,  RECIP.  10 CUBIC FEET BURNED 
ADD SCC 30101849 P L A S T I C S  PROD-AB5 R E S I N  TONS PRODUCED 
A D O  SCC 
ADD SCC 
ADO SCC 
A D D  SCC 
POD scc 
ADD SCC 
ADD SCC 
ADD SCC 
ADD SCC 
ADD SCC 
POD SCC 
ADD SCC 
ADD SCC 
A00 SCC 

A D D  SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
A00 SCC 
ADD SCC 
ADO SCC 
ADD SCC 

ADD SCC 
ADO SCC 
ADD SCC 
ADD SCC 
ROD SCC 
ADD SCC 
ADD SCC 
ADO SCC 
ADD SCC 
ADD SCC 
ADD SCC 
ADO SCC 
ADD SCC 

ADD SCC 
ADD 3CC 
ADD SCC 
ADD SCC 

ADO SCC 
400  9CC 
ADD SCC 

ADD scc 

ADD scc 

aoo scc 

1\00 9cc 

30101570 
30101e7i 
30101a72 

~ O I O I O B I  
30 IO I880 

3OlOIBB2 
30101883 
30101BB4 
3010158S 
30103311 
30103312 
30106011 
30106012 
30111201 
30112202 
301 12299 
30112720 
301 12730 
30112740 
30 I 1370 I 
301 137 10 
30200512 
302006ll 
30201906 
30201907 
30201908 
30201909 
302019 16 
30201917 
3020 I9 18 
30201919 
30201920 
30202101 
30202102 
30202105 
30202106 
30203801 
3030021 I 
30300212 
30300213 
30300214 
30400114 
30400515 
304oos21 
3 0 4 0 0 5 2 2 

POLYETHER R E S I N  PROD.-REACTOR TONS PRODUCT 
POLYETHER R E S I N  PROD.-BLOU. FREON TONS PRODUCT 
POLYETHER R E S I N  PROD.-MISCELL. TONS PRODUCT 
POLYURETHANE-REACTOR TONS PRODUCT 
POLYURETHANE-BLDWINB AGENT-FREON TONS AGENT USED 
POLYURETHANE-BLOWING &BENT-MC TONS AGENT USED 
POLYURETHANE-TRANS/CONVEY/STORABE TONS PRODUCT 
POLYURETHANE-PACKAGING/SHIPPING TONS PRODUCT 
POLYURETHANE-SPECIFY I N  COMMENTS TONS PRODUCT 
AGRIC. P E S T I C I D E  PROD. GENL. QALLONS STORED 
AGRIC. P E S T I C I D E  PROD. GENL. POUNDS STORED 
PHARMACEUTICALS-CORTIN6 PROC. TONS SOLVENT I N  COATINB 
PHARMACEUTICALS-GRANULATION PROC. TONS SOLVENT CONSUMED 
ELEIIENTAL PHOSPHORUS-CALCINER TON5 PROCESSED 
ELEMENTAL PHOSPHORUS-FURNACE TONS PROCESSED 
ELEMENTAL PHOSPHORUS-SPEC, I N  COM. TONS PRODUCT 
FLUOROCARBONS PROD. CF 12/11 TONE PRODUCED 
FLUOROCARBON5 PROD. CF 2S122 TONS PRODUCED 
FLUOROCARBON5 PROD. CF 1131114 TONS PRODUCED 
ESTERS PROD.-ETHYL acRYLATE TONS PRODUCE0 
ESTERS PROO.-BUTYL ACRYLATE TONS PRODUCED 
G R A I N  PROC. COUNTRY ELEVATOR5 TONS G R A I N  SHIPPED OR RECVO. 
GRAIN PROC. COUNTRY ELEVATORS TONS G R A I N  SHIPPED OR RECVD. 
VEBE. O I L  PROD.-CORN O I L  TONS EXTRACTOR FEEDCAKE 
VEGE. OIL PROD.-COTTONSEED OIL TONS EXTRACTOR FEEDCAKE 
VEQE. O I L  PROD.-SOYBEAN O I L  TONS EXTRACTOR FEEDCAKE 
VEGE. OIL PRO0.-PEANUT OIL TON5 EXTRACTOR FEEDCAKE 
VEGE. OIL PROD.-OIL EXTRACTION TONS EXTRACTOR FEEDCAKE 
VEGE. OIL PROD.-MEAL PREPARATION TONS EXTRACTOR FEEDCAKE 
VEBE. O I L  PROD.-OIL R E F I N I N B  TON6 EXTRACTOR FEEDCAKE 
VEGE. OIL PROD.-FUBITIVES TONS EXTRACTOR FEEDCAKE 
VEGE. O I L  PROD.-SOLVENT STORAQE TONE R 4 Y  SEED PROCESBED 
POULTRY PRDO.-llANURE HAND./DRY NUMBER OF CHICKEN5 CAPACITY 
POULTRY PROD.-MANURE HAND./ORY NUMBER OF CHICKEN6 THRUPUT 
POULTRY PROD.-MANURE HAND./WET NUMBER OF CHICKENS CAPACITY 
POULTRY PROD.-MANURE HAND./WET NUMBER OF CHICKENS THRUPUT 
ANIMAL/POULTRY RENDERING-GENL TONS PROCESSED 
RUBBERIZED FABRIC- IMPREQNIT ION TON6 COATINB A P P L I E D  
RUBBERIZED FABRIC-YET COATING TONS COATINB A P P L I E D  
RUBBERIZED FABRIC-HOT MELT COATINB TONS COATING A P P L I E D  
RUBBERIZED FABRIC-YET CDAT M I X I N B  TONS COATINB A P P L I E D  
SEC, A L u n I N u n - P o u R  k c n s T I N o  TONS METAL CHAROED 
LEAD BATTERY HANF.-BARTON PROCESS TONE PROCESSED 
LEAD BATTERY MANF.-OVERALL PROCESS TONB PROCESSED 
LEAD BATTERY MANF.-GRID C A S T I N B  TONS PROCESBED 

30400523 L E A 0  BATTERY MANF.-PASTE N I X I N B  TONS PROCESSED 
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TABLE E-1. CHANGES TO THE SCC LISTING SINCE 
THE 1985 NEDS REPORT (Continued) 

ACTION SCC DESCRIPTION U N I T S  
___-_-________----______________________-------------------------------------------- 
A D D  SCC 30400524 LEAD BATTERY UANF.-LEAD O X I D E  U I L L  TONS PROCESSED 
ADD SCC 30400525 LEAD BATTERY MANF.-STACK/PB BURN TONS PROCESSED 

30400526 LEAD BATTERY UANF.-RECLAIUING FURN.TONS PROCESSED A D D  SCC 
ADD SCC 
ADD SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
ADD SCC 
ADD SCC 
A D D  SCC 
A D D  SCC 
A D D  SCC 
A D D  SCC 
P O D  SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
A D D  SCC 
A D D  SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
ADD SCC 
ADD SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
POD scc 
A D D  SCC 
ADD SCC 
A D D  SCC 
ADD SCC 
ADD SCC 
ADD SCC 
ROD SCC 

ADD SCC 
ADO SCC 
AOD SCC 
A D D  SCC 
ADD SCC 
ADD SCC 

noo scc 

._. 
30400527 LEAD BATTERY MANF.-SML. PARTS CAST TONS PROCESSED 
30400528 LEAD BATTERY UANF.-FORUATION TONS PROCESSED 
30401002 N I C K E L  PROD.-MIX/BLEND/GRIND TONS PROCESSED 
30401004 N I C K E L  PROD.-HEAT TREAT. FURN. TONS PROCESSED 
30401005 N I C K E L  PROD.-INDUCTION F U R N . ( I N l  TONS PROCESSED 
30401006 N I C K E L  PROD.-INDUCTION FURN.(VACl  TONS PROCESSED 
30401007 N I C K E L  PROD.-EAF Y I  CARBON ELECT. TONS PROCESSED 
30401008 N I C K E L  PROD.-EAF TONS PROCESSED 
30401010 N I C K E L  PROD.-FININSHINGI P I C K L I N G  TONS PROCESSED 
30401011 N I C K E L  P R O D . - F I N I S H I N G i  GRINDING TONS PROCESSED 
30515001 CALCINING-RAY U A T E R I A L  HAND. TONS THROUGHPUT 
30515002 CALCINING-GENERAL TONS THROUGHPUT 
30515003 CALCINING-GRINDING/MlLLING TONS THROUGHPUT 
3051S004 CALCINING-F IN ISHED PROD. HAND. TONS THROUGHPUT 
30S15005 C A L C I N I N G - U I X I N B  TONS THROUGHPUT 
30901097 ELECTROPLATING-SPEC, I N  CORM. TONS MAKEUP 
30901605 METAL P I P E  COATING-ASPHALT D I P P I N G  10’ SO F T  P I P E  PROCESSED 
30901606 METAL P I P E  COATINB-P IPE S P I N N I N G  10’ SO F T  P I P E  PROCESSED 
30901607 METAL P I P E  COATING-PIPE WRAPPING lo’ SO F T  P I P E  PROCESSED 
30903005 MACHINING DPER.-SAYING, SPEC. MAT. TONS PROCESSED 
30903006 UACHINING DPER.-HONING, SPEC. MAT. TONS PROCESSED 
31000207 NATL. GAS PROD.-VALVES ( F U G I T I V E S )  PROCESS U N I T l Y R  
39999993 MISC. I N D U S T R I A L  PROCESSE5 PARTS PROCESSED 
39999994 M I S C .  I N D U S T R I A L  PROCESSES POUNDS PROCESSED 
40100208 VAPOR DEGREASINE-CHLORDSOLVE TONS SOLVENT USED 
40100227 THIN. SOLVENT-HEXYLENE GLYCOL TONS SOLVENT USED 
40100228 THIN. SOLVENT-ETHYLENE O X I D E  TONS SOLVENT USED 
40299995 SURFACE COATING-SPECIFY I N  COMM. TONS SOLVENT I N  COATING 
40299996 SURFACE COATING-SPECIFY I N  CORM. TONS SOLVENT 
40500413 LITHOGRAPHIC- ISOPROPYL ALCOHOL TON SOLVENT USE0 

40704422 F I X E D  ROOF STOR. -N-PROPYL ACETATE Id GAL. THROUGHPUT 
40704425 F I X E D  RF. STOR. -1 -BUTYL- i -BUTYRATE I#  GAL. STOR.  CAPACITY 
40704424 F I X E D  RF. STOR.-1-BUTYL-i -BUTYRATE 1O:GAL. THROUGHPUT 
40706813 F I X E D  ROOF STOR.-METHYLAMYL KETONE 10 GAL. STOR. CAPACITY 
40706814 F I X E D  ROOF STOR.-METHYLAMYL KETONE IO’GAL. THROUGHPUT 
4 0 7 ~ 1 ~ 0 1  PRESSURE TANKS - AcETaLDEnvDE 1000 GALLONS THROUGHPUT 
40781202 PRESSURE TANKS - ACROLEIN 1000 GALLONS THROUGHPUT 
40781606 PRESSURE TANKS - ISOPENTANE 1000 GALLONS THROUGHPUT 
40781607 PRESSURE TANKS - N-PENTANE 1000 GALLONS THROUGHPUT 
40782007 PRESSURE TANKS - ISOPRENE 1000 GALLONS THROUGHPUT 
40782008 PRESSURE TANKS - METHYLALLENE 1000 GALLONS THROUGHPUT 
40782009 PRESSURE TANKS - 1-PENTENE 1000 GALLONS THROUGHPUT 
40782010 PRESSURE TANKS - PIPERYLENE 1000 GALLONS THROUGHPUT 
40782011 PRESSURE TANKS - CYCLOPENTENE 1000 GALLONS THROUGHPUT 
40799997 MISC.  ORGANIC CHEMICAL STORAGE IO GAL. STORAGE CAPACITY 

40704421 FIXED ROOF STOR.-N-PROPYL ACETATE io’ GAL. STOR. c A P n c I T v  
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TABLE E-1. CHANGES TO THE SCC LISTING SINCE 
THE 1985 WEDS REPORT (Continued) 

A C T I O N  S C C  D E S C R I P T I O N  U N I T S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ADD SCC 40899995 ORE. CHEM.  T R A N S . - C A R S I T R U C K S  10’ 6 A L .  T R A N S F E R R E D  
ADD SCC 40899997 ORB. CHEM. T R A N S . - M A R I N E  V E S S E L S  IO3 G A L .  T R A N S F E R R E D  
ADO SCC SO200901 A S B E S T O S  REMOVAL-GENERAL T O N S  H A S T E  R E M O V E 0  
ADO SCC SO300901 A S B E S T O S  R E M O V A L - G E N E R A L  T O N S  N A S T E  REMOVED 

ADD SCC k0799998 M I S C .  O R G A N I C  C H E M I C A L  S T O R A G E  103 GAL. TRANSFERRED 
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