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1.0 SUMMARY 

On November 23, 1982, t h e  Env i ronmen ta l  P r o t e c t i o n  Agency (EPA) 

proposed s tandards  o f  per formance f o r  s y n t h e t i c  f i b e r  p r o d u c t i o n  

f a c i l i t i e s  (47  FR 52932) under  a u t h o r i t y  o f  S e c t i o n  111 o f  C lean A i r  
Act. P u b l i c  comments were reques ted  on t h e  p roposa l  i n  t h e  Federa l  

R e g i s t e r .  

i n d u s t r y  a s s o c i a t i o n  r e p r e s e n t a t i v e s .  A l s o  commenting was one S t a t e  

env i ronmen ta l  agency. The comments t h a t  were submi t ted ,  a l o n g  w i t h  

responses t o  t h e s e  comments, a r e  summarized i n  t h i s  document. 

1.1 SUMMARY OF CHANGES SINCE PROPOSAL 

There  were 6 commenters composed m a i n l y  o f  i n d u s t r y  and 

There have been no changes, o t h e r  t h a n  e d i t o r i a l  o r  t y p o g r a p h i c a l ,  

made t o  t h e  r e g u l a t i o n  s i n c e  p roposa l .  

1.2 SUMMARY OF IMPACTS OF PROMULGATED ACTION 

1.2.1 A l t e r n a t i v e s  t o  Promulgated A c t i o n  

The r e g u l a t o r y  a l t e r n a t i v e s  a r e  d iscussed i n  Chap te r  6 o f  t h e  

p roposa l  B I D .  These r e g u l a t o r y  a l t e r n a t i v e s  r e f l e c t  t h e  d i f f e r e n t  

l e v e l s  o f  t h e  emiss ion  c o n t r o l  f rom w h i c h  one i s  s e l e c t e d  t h a t  r e p r e s e n t s  

t h e  bes t  demonstrated techno logy ,  c o n s i d e r i n g  c o s t s ,  nonai  r q u a l i t y  

h e a l t h ,  and env i ronmen ta l  and economic impac ts  on  t h e  s y n t h e t i c  f i b e r s  

i n d u s t r y .  These a l t e r n a t i v e s  remain t h e  same and a r e  d e s c r i b e d  i n  

Chap te r  6 o f  t h e  proposa l  B I D .  

1.2.2 Env i ronmenta l  Impacts  o f  Promulgated A c t i o n  

The env i ronmenta l  impac ts  o f  t h e  promulga ted  s tandards  a r e  d e s c r i b e d  

The a n a l y s i s  o f  env i ronmen ta l  impac ts  i n  t h e  B I D  Volume I ,  
i n  Chapter  7 o f  t h e  p r o p o s a l  B I D ,  and a r e  e s s e n t i a l l y  unchanged. 

w i t h  t h e  changes n o t e d  i n  B I D  Volume 11, now becomes t h e  f i n a l  

Env i ronmen ta l  Impact  S ta tement  f o r  t h e  promulga ted  s tandards .  

1.2.3 Energy and Economic Impacts  o f  Promulgated A c t i o n  

Chapter  7 o f  t h e  p roposa l  B I D ,  and remain  unchanged s i n c e  p roposa l .  

The energy impac ts  o f  t h e  promulga ted  a c t i o n  a r e  d e s c r i b e d  i n  
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Economic impac ts  a r e  d e s c r i b e d  i n  Chap te r  8 and 9. The va lues  f o r  

c o s t - e f f e c t i v e n e s s  o f  t h e  s tandards  a t  f a c i l i t i e s  p r o j e c t e d  i n  1987 

have been a d j u s t e d  f o r  accuracy,  b u t  s t i l l  i n d i c a t e  t h e  s tandards  w i l l  
ach ieve  emiss ion  r e d u c t i o n s  a t  reasonab le  c o s t .  

1.2.4 I r r e v e r s i b l e  and I r r e t r i e v a b l e  Commitment o f  Resources 

These impacts  a r e  d i s c u s s e d  i n  Chapter  7 o f  t h e  p roposa l  B I D ,  and 

remain  unchanged s i n c e  p r o p o s a l .  

1.2.5 Env i ronmen ta l  and Energy Impacts  o f  Delayed Standards  

a s s o c i a t e d  w i t h  t h e  proposed s tandards .  De lay  i n  imp lemen ta t i on  o f  t h e  

s tandards  c o u l d  r e s u l t  i n  a d d i t i o n a l  VOC emiss ions ,  as d e s c r i b e d  i n  

Chapter  7 o f  t h e  p r o p o s a l  B I D .  

1.2.6 C o r r e c t i o n s  and C l a r i f i c a t i o n s  

Tab le  1-1 i n  t h e  p roposa l  B I D  p r o v i d e s  a summary o f  t h e  impacts  

Comments r e c e i v e d  f r o m  the  p u b l i c  f o l l o w i n g  p r o p o s a l  i n c l u d e d  

n o t a t i o n  o f  s e v e r a l  m ino r  t y p o g r a p h i c a l  and mathemat ica l  e r r o r s  i n  t h e  

p r o p o s a l  B I D  and preamble. These a r e  d i s c u s s e d  i n  d e t a i l  i n  Chapter  2 
o f  t h i s  document and docket  i t e m  11-B-2. None o f  t h e  e r r o r s  w i l l  

r e s u l t  i n  changes i n  t h e  env i ronmen ta l  o r  economic impacts  o f  t h e  

s tandards .  

1-2 
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2.0 SUMMARY OF PUBLIC COMMENTS 

The l i s t  o f  commenters and t h e i r  a f f i l i a t i o n s  i s  shown i n  T a b l e  2-1. 
S i x  comment l e t t e r s  were rece ived .  A summary o f  t h e  comments and EPA's 

responses t o  them a r e  p resen ted  i n  t h i s  c h a p t e r  under  t h e  f o l l o w i n g  

headings:  

1. S e l e c t i o n  o f  Source Category  
2. 
3. S e l e c t i o n  o f  Format o f  t h e  Standards  
4. Env i ronmen ta l  Impacts  
5.  Costs  and Economic Impacts  
6. General  

S e l e c t i o n  o f  B e s t  Demonstrated Technology 

2.1  SELECTION OF SOURCE CATEGORY 
2.1.1 Comment (IV-D-1, IV-D-2, IV-D-3, IV-D-4, IV-D-6): 

F i v e  commenters s a i d  t h a t  t h e  proposed NSPS i s  n o t  needed because 

t h e r e  w i l l  be no c a p a c i t y  a d d i t i o n s  i n  t h e  so l ven t -spun  s y n t h e t i c  f i b e r s  

i n d u s t r y  i n  t h e  n e x t  5 yea rs .  

Response: 

c a p a c i t y  a d d i t i o n s  i n  t h e  n e x t  5 y e a r s  ( see  responses t o  Comments 2.5.1, 
2.5.2, 2.5.8, 2.5.9, 2.5.14). Even i f  t h e  commenters' p r o j e c t i o n s  

a r e  c o r r e c t ,  however, EPA b e l i e v e s  t h e  NSPS would  s t i l l  be war ran ted .  

I f  growth  i s  p r o j e c t e d  t o  occur ,  whe the r  w i t h i n  5 y e a r s  o r  beyond 5 

y e a r s ,  t h e  i s s u e  i s  whether  bes t  c o n t r o l  t e c h n o l o g y  s h o u l d  be a f a c t o r  

i n  t h a t  growth.  The 5-year  p e r i o d  has no s p e c i a l  s i g n i f i c a n c e  i n  t h e  

d e c i s i o n s  as t o  whether  o r  n o t  an NSPS i s  war ran ted .  

i s  o f t e n  a reasonab le  i n d i c a t o r  o f  growth.  However, such f a c t o r s  as 

c y c l i c  growth,  t h e  c u r r e n t  economic downturn,  etc., can r e s u l t  i n  

s i t u a t i o n s  where p r o j e c t e d  growth  i n  t h e  n e x t  5 y e a r s  i s  n o t  i n d i c a t i v e  

n e c e s s a r i l y  o f  l ong - te rm t r e n d s .  

l ong - te rm b e n e f i t s ,  i t  i s  i m p o r t a n t  t o  l o o k  beyond 5 y e a r s .  Even i f  

growth i s  n o t  c e r t a i n ,  however, i t  i s  s t i l l  n o t  unreasonab le  t o  p romu lga te  

t h e  NSPS. 

EPA does n o t  ag ree  w i t h  t h e  commenters t h a t  t h e r e  w i l l  be no 

The 5-year  p e r i o d  

S i n c e  an  NSPS i s  i n t e n d e d  t o  ach ieve  

EPA has been d e v e l o p i n g  i t  f o r  o v e r  3 years ,  and m s t  o f  
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Tab le  2-1. L IST OF PERSONS SUBMITTING COMMENTS ON THE 
PROPOSED STANDARDS 

__.__-__i__A__ _I-._I_- - 
Docket E n t r y  Numbera Commenter and A f f i l i a t i o n  

I V - D - 1  

IV-D-2 

IV-0-3 

IV-D-5 

IV-D-6 

James C. P u l l e n  
Manager, Env i ronmenta l  A c t i v i t i e s  
Cel anese F i b e r s  Company 
C h a r l o t t e ,  N o r t h  C a r o l i n a  32414 

Char1 es  W. Jones, P r e s i d e n t  
Man-made F i b e r  Produces A s s o c i a t i o n ,  I n c .  
Washington, D.C. 20036 

( t r a n s m i t t a l  1 e t t e r )  
Rober t  R. Romano, Ph.0 
Manager, A i r  Programs 
Chemical M a n u f a c t u r e r s  A s s o c i a t i o n  
Washington, D.C. 20037 

(body  o f  comment) 
G e r a l d i n e  V. Cox, Ph.D 
V i c e  P r e s i d e n t  and Techn ica l  D i r e c t o r  
Chemical Manu fac tu re rs  A s s o c i a t i o n  
Washington, D.C. 20037 

( t r a n s m i t t a l  l e t t e r )  
Rober t  L. S t o o t s ,  J r .  
C o o r d i n a t o r  Agency R e l a t i o n s  
Tennessee Eastman Company 
K i n g s p o r t ,  Tennessee 37662 

(body o f  comment) 
James C. Edwards 
Manager, Clean Envi ronment  Program 
Tennessee Eastman Company 
K i  n g s p o r t  , Tennessee 37662 

Dan ie l  J. Goodwin 
Manager, D i v i s i o n  o f  Air P o l l u t i o n  

I l l i n o i s  Env i ronmenta l  P r o t e c t i o n  

~ ~ ~ 

C o n t r o l  

Agency 
S p r i n g f i e l d ,  I l l i n o i s  62706 

Dav id  T. Modi 
A t t o r n e y ,  Envi ronment  D i v i s i o n  
E.I. duPont d e  Nemours and Company 
Wi lming ton ,  Delaware 19898 

"The d o c k e t  number f o r  t h i s  p r o j e c t  i s  A-80-7. Dockets  a r e  on f i l e  a t  
EPA Headquar te rs  i n  Washington, D.C., and a t  t h e  O f f i c e  o f  A i r  Q u a l i t y  
P l a n n i n g  and Standards i n  Durham, N.C. 
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t h e  Agency r e s o u r c e s  f o r  t h i s  p r o j e c t  have a l r e a d y  been spent .  

e x t r a  e f f o r t  i s  r e q u i r e d ,  and s i n c e  e a r l y  p r o m u l g a t i o n  of t h e s e  s tandards  

wou ld  enhance t h e  a b i l i t y  o f  f a c i l i t y  owners t o  p l a n  f o r  whatever  f u t u r e  

g rowth  w i l l  be necessary ,  e s t a b l i s h m e n t  o f  t h e  s tandards  a t  t h i s  t i m e  i s  

reasonab le .  Consequent ly ,  EPA b e l i e v e s  t h e  NSPS w i l l  be b e n e f i c i a l  i n  l i m i t i n g  

VOC emiss ions  f rom new o r  r e c o n s t r u c t e d  s y n t h e t i c  f i b e r  p r o d u c t i o n  f a c i l i t i e s  

when t h e y  a r e  b u i l t ,  r e g a r d l e s s  o f  whether  i t  i s  w i t h i n  5 y e a r s  o r  beyond. 

2.1.2 Comment ( IV-D-2) :  

S i n c e  no 

One commenter c la imed  t h a t  t h e  proposed r e g u l a t i o n  i s  unnecessary 

because no new o r  s i g n i f i c a n t l y  m o d i f i e d  f a c i l i t i e s  t h a t  produce a c r y l i c ,  

m o d a c r y l i c ,  and c e l l u l o s e  a c e t a t e  f i b e r s  w i l l  be b u i l t  o r  r e q u i r e d  i n  t h e  

n e x t  5 yea rs .  T h i s  commenter r e f e r r e d  t o  p a s t  communicat ions f o r  s u p p o r t  

o f  t h i s  p o s i t i o n ,  b u t  d i d  n o t  c i t e  t h e  p e r t i n e n t  s u p p o r t i n g  p o r t i o n s .  

He a l s o  c l a i m s  t h e  backyround i n f o r m a t i o n  document (B ID)  f o r  t h e  proposed 
s t a n d a r d  c o n t a i n s  s i g n i f i c a n t  e r r o r s  o f  an economic and t e c h n i c a l  na tu re ,  

b u t  no s p e c i f i c  e r r o r s  were no ted .  

EPA " - - - d i s c o n t i n u e  t h i s  need less  a c t i v i t y . "  

Response: 

He summarizes by  r e q u e s t i n g  t h a t  

As s t a t e d  i n  t h e  response t o  Comment 2.1.1,  EPA b e l i e v e s  t h a t  t h e  

NSPS w i l l  be b e n e f i c i a l  i n  l i m i t i n g  VOC emiss ions  f rom a f f e c t e d  f a c i l i t i e s  

when t h e y  a r e  b u i l t ,  r e g a r d l e s s  o f  whether  i t  i s  w i t h i n  5 y e a r s  o r  beyond, 

and t h a t  t h e r e  w i l l  be s i g n i f i c a n t  growth i n  t h i s  i n d u s t r y  i n  t h e  f u t u r e .  

The communications t h a t  have been p r o v i d e d  by o t h e r s  have been c a r e f u l l y  

cons ide red ,  and i t  i s  EPA's c o n c l u s i o n  t h a t  none a f f e c t s  EPA's assessment 

o f  t h e  b e n e f i t s  o f  t h e  s tandards .  The communications r e f e r r e d  t o  i n  t h e  

above comment o v e r a l l  do n o t  show, i n  EPA's o p i n i o n ,  t h a t  t h e  s tandards  

a r e  "needless."  The commenter has p r o v i d e d  no s p e c i f i c  s u p p o r t  f o r  h i s  

comment. Absent t h i s  i n f o r m a t i o n ,  EPA must conc lude t h a t  i t  has made a 

reasoned judgment based on t h e  b e s t  i n f o r m a t i o n  a v a i l a b l e ,  and t h a t  

t h e r e  i s  n o t  s u f f i c i e n t  j u s t i f i c a t i o n  f o r  d i s c o n t i n u i n g  development o f  

t h e  s tandard ;  t h e  preponderance o f  i n f o r m a t i o n  a v a i l a b l e  shows t h a t  t h e  

s tandards  w i l l  r e s u l t  i n  em iss ion  r e d u c t i o n s  a t  reasonab le  c o s t  f rom a 
c a t e g o r y  o f  sources t h a t  c o n t r i b u t e s  s i g n i f i c a n t l y  t o  ozone p o l l u t i o n .  

2.1.3 Comment ( IV-D-6) :  

s y n t h e t i c  f i b e r  p l a n t s  by p o i n t i n g  o u t  t h e  sma l l  percentage o f  VOC 

One commenter q u e s t i o n e d  t h e  s i g n i f i c a n c e  o f  VOC emiss ions  f rom 
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e m i s s i o n s  c o n t r i b u t e d  by t h e  s y n t h e t i c  f i b e r  i n d u s t r y  t o  t o t a l  VOC 

emiss ions  f r o m  a l l  sources.  He e s t i m a t e d  t h a t  t h e  f i b e r  i n d u s t r y  

b a s e l i n e  emiss ions  a r e  about 0.2 p e r c e n t  o f  em iss ions  f rom a l l  sources 

and t h a t  t h e  emiss ion  r e d u c t i o n  a c h i e v e d  by t h e  s t a n d a r d  would amount 

t o  0.05 p e r c e n t ,  o r  l e s s ,  o f  t o t a l  VOC emiss ions .  

Response: 

a sma l l  pe rcen tage  o f  t o t a l  VOC em iss ions ;  however, most VOC em iss ions  

come f r o m  a l a r g e  number o f  r e l a t i v e l y  sma l l  sou rces  (when compared, 

f o r  example, w i t h  sources o f  p a r t i c u l a t e  m a t t e r  o r  s u l f u r  d i o x i d e ,  

w h i c h . c a n  be much l a r g e r ) .  There a r e  no r e l a t i v e l y  l a r g e  i n d i v i d u a l  

sources o f  VOC emiss ions ;  r a t h e r ,  emiss ions f r o m  a l l  t h e s e  i n d u s t r i e s  

combined c r e a t e  t h e  ozone danger Congress i n t e n d e d  s tandards  o f  p e r f o r -  

mance t o  address. S ince  t h e s e  emiss ions  can be reduced o n l y  by c o n t r o l l i n g  

each t y p e  o f  c o n t r i b u t o r ,  most o f  t h e s e  i n d i v i d u a l  c o n t r i b u t o r s  must be 

viewed as s i g n i f i c a n t ,  even though  emiss ions  f r o m  each may seem sma l l  

when compared t o  t h e  t o t a l .  More s p e c i f i c a l l y  f o r  t h i s  i n d u s t r y ,  EPA 

c o n s i d e r s  s y n t h e t i c  f i b e r  p l a n t s  t o  be s i g n i f i c a n t  sources r e g a r d l e s s  

o f  t h e  pe rcen tage  o f  VOC e m i s s i o n s  t h e y  c o n t r i b u t e  t o  t h e  t o t a l .  F o r  

example, a t y p i c a l  d r y  s p i n n i n g  a c r y l i c  p l a n t  c o n t r o l l e d  t o  b a s e l i n e  

l e v e l s  would e m i t  about 1,900 megagrams o f  VOC p e r  y e a r .  

would reduce t h o s e  emiss ions  by abou t  1,100 megagrams p e r  y e a r .  

3 0 2 ( j  ) ~ o ~ f  t h e ~ ~ C l e a n ~ ~ A i  r A c t ~ - d e f i n e s  aCmajo r x t a t i o - n a r y  sou rce~-as  one- 

t h a t  e m i t s  100 t o n s  ( 9 1  megagrams) o r  more o f  an  a i r  p o l l u t a n t .  

t h e s e  reasons, EPA b e l i e v e s  t h a t  t h e r e  i s  no reason t o  a l t e r  i t s  con- 

c l u s i o n ,  e s t a b l i s h e d  by r u l e m a k i n g  a t  40 CFR 60.16, t h a t  t h e  s y n t h e t i c  

f i b e r  p r o d u c t i o n  i n d u s t r y  i s  a s i g n i f i c a n t  c o n t r i b u t o r  o f  VUC emiss ions  

and .shou ld  be  l i s t e d  f o r  r e g u l a t i o n  by an NSPS. 

2.2 SELECTION OF BEST DEMONSTRATED TECHNOLOGY 

2.2.1 Comment (IV-D-3, IV-D-4):  

EPA agrees t h a t  VOC e m i s s i o n s  f r o m  t h e  s y n t h e t i c  f i b e r s  i n d u s t r y  a r e  

The NSPS 

S e c t i o n  

F o r  

Two commenters s a i d  t h a t  i t  i s  n o t  a p p r o p r i a t e  t o  t r a n s f e r  e n c l o s u r e  

t e c h n o l o g y  used i n  some a c r y l i c  f i b e r  p r o d u c t i o n  t o  f i l t e r  tow p r o d u c t i o n  

because of fundamental d i f f e r e n c e s  i n  t h e  t y p e s  o f  s o l v e n t s ,  raw 
m a t e r i a l s  used, c u r i n g  r a t e s ,  and r e s u l t i n g  emiss ion  r a t e s .  The two 

commenters p r o v i d e d  c o n f l i c t i n g  v iews, however, c o n c e r n i n g  t h e  w e i g h t  
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and r e s u l t i n g  c u r i n g  r a t e s  o f  a c r y l i c  f i b e r s  as compared t o  f i l t e r  tow. 

Commenter IV-0-3 i n d i c a t e d  t h a t  f i l t e r  t ow  f i b e r s  a r e  l i g h t e r  and t h u s  

wou ld  have a f a s t e r  c u r i n g  r a t e  w h i l e  commenter IV-D-4 i n d i c a t e d  t h e  

o p p o s i t e  wou ld  be t r u e .  

Response: 

N e i t h e r  commenter e x p l a i n e d  why t h e  d i f f e r e n c e  i n  em iss ion  r a t e s  

t h e y  b e l i e v e  t o  e x i s t  between a c r y l i c  and f i l t e r  tow f i b e r  s p i n n i n g  

wou ld  cause t h e  use  o f  enc losu res  f o r  f i l t e r  tow t o  be i n a p p r o p r i a t e .  

Commenter IV-D-3 d i d  p r o v i d e  a compar ison between t h e  v a r i a b l e s  c a u s i n g  

d i f f e r e n t  e m i s s i o n  r a t e s  f o r  m o d a c r y l i c  and f i l t e r  tow f i b e r  p r o d u c t i o n  

b u t  d i d  n o t  e x p l a i n  how t h e s e  v a r i a b l e s  wou ld  a f f e c t  t h e  e f f e c t i v e n e s s  

o f  enc losures .  A l l  t h e  v a r i a b l e s  d i scussed  by t h e  commenters were 

c a r e f u l l y  c o n s i d e r e d  by EPA d u r i n g  development o f  t h e  proposed NSPS, as 

i n d i c a t e d  i n  Chap te r  4 and Appendix  C o f  t h e  p roposa l  BID. U n f o r t u n a t e l y ,  

most o f  t h e  da ta  r e g a r d i n g  s o l v e n t s ,  raw m a t e r i a l s ,  f i b e r  s i z e ,  and 

c u r i n g  r a t e s  a r e  c la imed  t o  be c o n f i d e n t i a l  by t h e  companies f rom wh ich  

t h e y  were o b t a i n e d  and, t h e r e f o r e ,  c o u l d  n o t  be d i scussed  i n  d e t a i l  

e i t h e r  i n  t h e  BID o r  i n  t h i s  document. A f t e r  c o n s i d e r a t i o n  o f  t h e s e  

v a r i a b l e s ,  however, € P A  conc luded t h a t  p r o p e r l y  des igned and opera ted  

enc losu res  a r e  t h e  most e f f e c t i v e  means o f  c a p t u r i n g  VOC emiss ions  f rom 

a l l  s p i n n i n g  f a c i l i t i e s  ( w i t h  t h e  excep t ion ,  perhaps, o f  a c e t a t e  f i l a m e n t  

y a r n  - see 47 FR 52937, t h e  preamble t o  t h e  proposed NSPS). 

s a f e t y  problems a s s o c i a t e d  w i t h  enc losures .  I n  a d d i t i o n ,  i n  cor respon-  

dence t o  and meet ings  w i t h  EPA personne l  d u r i n g  development o f  t h e  

proposed NSPS, r e p r e s e n t a t i v e s  o f  commenter IV-D-4 made t h e  f o l l o w i n g  

s ta tements :  "The des ign  and i n s t a l l a t i o n  o f  an e n c l o s u r e  system does n o t  

pose any f o r m i d a b l e  problems." (At tachment  1 t o  docke t  i t e m  II-E-92), 
and 'I. . . t e c h n i c a l l y ,  e n c l o s u r e s  c o u l d  be des igned t o  e f f e c t i v e l y  

c a p t u r e  VDC emiss ions  f r o m  t h e  s p i n  c e l l  a rea  and p r o v i d e  worke r  access." 

(Page 2 o f  docket  i t e m  11-0-68). 

o f  r e c o v e r i n g  f u g i t i v e  acetone emiss ions  f r o m  t h e i r  f i l t e r  tow process.  

He no ted  t h a t  enc losu res  a r e  t h e  most v i a b l e  c a p t u r e  sys tem t o  pursue 

b u t  t h a t  i t  i s  n o t  now e c o n o m i c a l l y  a t t r a c t i v e .  He e s t i m a t e d  t h a t  an 

A tho rough  i n v e s t i g a t i o n  r e v e a l e d  no des ign ,  o p e r a t i o n a l ,  o r  

One r e p r e s e n t a t i v e  n o t e d  t h a t  h i s  company has s t u d i e d  t h e  p o s s i b i l i t y  
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e n c l o s u r e  sys tem w o u l d  have an approx imate  5-year  r e t u r n  on i nves tmen t  

(docket  i t e m  11-0-68). 
F i n a l l y ,  e n c l o s u r e s  a r e  b e i n g  s u c c e s s f u l l y  used on a f i l t e r  tow 

s p i n n i n g  f a c i l i t y  i n  Japan, c o n f i r m i n g  EPA's p o s i t i o n  t h a t  t h e y  a r e  

a p p r o p r i a t e  as c o n t r o l  t echno logy  on new and r e c o n s t r u c t e d  f i l t e r  tow 

f a c i l i t i e s  t h a t  wou ld  be s u b j e c t  t o  t h e  NSPS. 

2.2.2 Comment (IV-D-3, IV-D-4): 
Two commenters c l a i m e d  t h a t  enc losu res  do n o t  meet t h e  requ i remen ts  

f o r  b e s t  demonst ra ted  techno logy  f o r  t h e  c i g a r e t t e  f i l t e r  t ow  i n d u s t r y  

because t h e y  have n o t  been demonst ra ted  f o r  domest ic  f a c i l i t i e s .  

Commenter IV-D-3 a l s o  s t a t e d  t h a t  e n c l o s u r e  techno logy  has n o t  been 

demonst ra ted  f o r  many a c r y l i c  f i b e r  p r o d u c t i o n  areas and i s  n o t  

r e p r e s e n t a t i v e  o f  t echno logy  employed by t h i s  ca tegory .  

Response: 

a r e f e r e n c e  t o  S e c t i o n  l l l ( a ) ( l ) ( C )  o f  t h e  C lean  A i r  Ac t ,  wh ich  s p e c i f i e s  

t h a t  a s t a n d a r d  o f  per fo rmance 'I. . . r e f l e c t s  t h e  degree o f  e m i s s i o n  

r e d u c t i o n  a c h i e v a b l e  t h r o u g h  t h e  a p p l i c a t i o n  o f  t h e  b e s t  sys tem o f  

c o n t i n u o u s  emiss ion  r e d u c t i o n  w h i c h  ( t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  c o s t  

o f  a c h i e v i n g  such emiss ion  r e d u c t i o n ,  and any n o n a i r  q u a l i t y  h e a l t h  and 

env i ronmen ta l  impact  and energy r e q u i r e m e n t s )  t h e  A d m i n i s t r a t o r  de te rm i  nes 

has been adequa te l y  demonst ra ted  f o r  t h a t  c a t e g o r y  o f  sources." EPA 

n o r m a l l y  r e f e r s  t o  t h i s  system o f  con t inuous  emiss ion  r e d u c t i o n  as 

"bes t  demonst ra ted  t e c h n o l o g y "  o r  BOT. 

The commenters have i n t e r p r e t e d  t h e  S e c t i o n  111 requ i remen t  t h a t  

t h e  system be adequa te l y  d e m n s t r a t e d  as meaning t h a t  i t  be i n  a c t u a l  

u s e  a t  each t y p e  o f  e x i s t i n g  f a c i l i t y  i n  t h e  c a t e g o r y  o f  sources  b e i n g  

r e g u l a t e d  and t h a t  i t  be a c h i e v i n g  t h e  l e v e l  o f  t h e  NSPS f o r  wh ich  i t  

i s  t h e  bas i s .  EPA i n t e r p r e t s  t he  requ i rement  more b road ly .  C o n t r o l  

t e c h n o l o g y  can be c o n s i d e r e d  BOT i f  i t  can be shown t o  be t h e  b e s t  

sys tem demonst ra ted  f o r  t h e  c a t e g o r y  o f  sources,  n o t  n e c e s s a r i l y  on t h e  

c a t e g o r y  o f  sources.  

d i f f e r e n t  i n d u s t r y  u s i n g  a d i f f e r e n t  p rocess  f rom t h e  one b e i n g  r e g u l a t e d  

can be BDT i f  i t s  per fo rmance wou ld  n o t  be a f f e c t e d  by t h e  d i f f e r e n c e s  

i n  t h e  sources.  

i n d u s t r y  b e i n g  r e g u l a t e d ,  o r  i n  some p a r t s  o f  t h e  process,  b u t  n o t  

The commenters' u s e  o f  t h e  t e r m  "bes t  demonstrated t e c h n o l o g y "  i s  

~~ ~~ ~~~ ~~~ ~~~ ~ ~ ~~~~~ ~~~ ~~~ ~ ~~~~ ~~~~ ~~~~~~ ~~ 

- 
T h i s  means t h a t  a system used i n  an e n t i r e l y  

S i m i l a r l y ,  a system used i n  some segments o f  t h e  
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o the rs ,  can  be cons ide red  BDT f o r  a l l  segments o r  a l l  p a r t s  o f  t h e  

process  i f  i n v e s t i g a t i o n  o f  t h e  r e l e v a n t  v a r i a b l e s  r e v e a l s  no reason t h a t  

i t  cannot  be designed, i n s t a l l e d ,  and o p e r a t e d  so t h a t  i t  ach ieves  t h e  

same emiss ion  c o n t r o l  under  a l l  t h e  c o n d i t i o n s  i n  wh ich  i t  would be 

a p p l i e d .  

t h e  c o u r t s .  As s t a t e d  by t h e  D.C. C i r c u i t  i n  P o r t l a n d  Cement A s s o c i a t i o n  

v. Ruckelshaus,  486 F.2d 375, 391 (1973): 

T h i s  i n t e r p r e t a t i o n  o f  t h e  te rm "demonst ra ted"  has been u p h e l d  i n  

"We b e g i n  by r e j e c t i n g  t h e  s u g g e s t i o n  o f  t h e  cement manu facu tu re rs  
t h a t  t h e  A c t ' s  requ i remen t  t h a t  em iss ion  l i m i t a t i o n s  be ' adequa te l y  
demonst ra ted '  n e c e s s a r i l y  i m p l i e s  t h a t  any cement p l a n t  now i n  
e x i s t e n c e  be a b l e  t o  meet t h e  proposed s tandards .  S e c t i o n  111 
l o o k s  toward  what  may f a i r l y  be p r o j e c t e d  f o r  t h e  r e g u l a t e d  f u t u r e ,  
r a t h e r  t h a n  t h e  S t a t e  o f  t h e  a r t  a t  p r e s e n t ,  s i n c e  i t  i s  addressed 
t o  s tandards  f o r  new p l a n t s  - o l d  s t a t i o n a r y  source  p o l l u t i o n  
b e i n g  c o n t r o l l e d  t h r o u g h  o t h e r  r e g u l a t o r y  a u t h o r i t y . "  

EPA b e l i e v e s  t h a t  e n c l o s u r e  techno logy  as a means o f  c a p t u r i n g  VOC 

em iss ions  f rom sources i n  s y n t h e t i c  f i b e r  p r o c e s s i n g  f a c i l i t i e s  meets 

t h e s e  c r i t e r i a  (as e x p l a i n e d  i n  t h e  response t o  comment 2.2.1) and 

t h e r e f o r e  r e p r e s e n t s  BOT f o r  t h e  i n d u s t r y .  
2.2.3 Comment (IV-0-3, IV-D-4): 

Two commenters s t a t e d  t h a t  t h e  90 p e r c e n t  c a p t u r e  e f f i c i e n c y  f o r  

e n c l o s u r e s  t h a t  i s  p a r t  o f  t h e  b a s i s  f o r  t h e  NSPS i s  n o t  suppor ted  by 
adequate documenta t ion  o r  da ta .  They a l s o  contended t h a t  s i n c e  enc losu res  

must be opened f r e q u e n t l y  t o  a l l o w  worker  access t o  equipment, t h e  90 
p e r c e n t  c a p t u r e  e f f i c i e n c y  i s  n o t  suppor tab le .  Commenter IV-0-3 e s t i m a t e d  

t h a t  e n c l o s u r e s  c o u l d  c a p t u r e  no more t h a n  86 pe rcen t  o f  VOC emiss ions .  

He a p p a r e n t l y  based t h i s  e f f i c i e n c y  on  an e s t i m a t e  t h a t  enc losu res  

would be open, r e n d e r i n g  t h e  system i n e f f e c t i v e ,  f o r  8 t o  19 pe rcen t  of 
t h e  t i m e  and t h a t  o v e r a l l  o u t - o f - s e r v i c e  t i m e  f o r  t h e  enc losu res  wou ld  

be about  14 pe rcen t .  

Response: 

As i n d i c a t e d  i n  t h e  preamble t o  t h e  proposed NSPS (47 FR 52936), 
t h e  90 p e r c e n t  c a p t u r e  e f f i c i e n c y  used by EPA t o  c a l c u l a t e  a c h i e v a b l e  

emiss ion  r e d u c t i o n s  was based on s o l v e n t  use  and emiss ion  d a t a  c o l l e c t e d  

f o r  f i b e r  p r o d u c t i o n  f a c i l i t i e s  o f  s e v e r a l  companies. Emiss ion  t e s t s  

were conducted and s o l v e n t  mass ba lance  d a t a  c o l l e c t e d  a t  a c r y l i c  f i b e r  

p l a n t s  t h a t  use  e n c l o s u r e s  (docke t  i t e m s  11-A-19, 11-A-20, 11-8-99). 
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Although these data indicated t h a t  the tes ted  p lan ts  were achieving 
a b o u t  95 percent capture with t h e i r  enclosures,  E P A  selected 90 percent 
t o  account for  the more frequent opening of enclosures t o  allow worker 
access t h a t  i s  necessary a t  f i l t e r  tow f a c i l i t i e s  (estimated a t  14 
percent based on information provided t o  E P A  by commenter I V - D - 4  (docket 
item 11-D-68)). 

I n  order t o  respond t o  commenter I V - D - 3 ' s  concern t h a t  the opening 
of enclosures fo r  a s  much as 19 percent of the time would fur ther  
reduce the capture e f f ic iency  o f  the enclosures to  86 percent,  E P A  
recalculated the e f f ic iency .  (For the de ta i led  ca l cu la t ion ,  see Appendix A . )  
The ca lcu la t ion  ind ica t e s  t h a t  under these worst-case condi t ions,  the  
lowest capture e f f ic iency  would be over 91 percent,  n o t  the 86 percent 
claimed by the commenter. Therefore, EPA continues t o  believe t h a t  
enclosures on f i b e r  processing f a c i l i t i e s  can cons is ten t ly  achieve 
grea te r  t h a n  90 percent capture .  
2.2.4 Comment ( I V - D - 3 ) :  

One commenter c r i t i c i z e d  € P A  f o r  n o t  having a standardized method 
f o r  measuring capture e f f ic iency  a n d  referred t o  a memorandum wri t ten 
by EPA's cont rac tor  t h a t  indicated the lack of a t e s t  method t o  measure 
capture e f f ic iency  created a problem in determining emission r a t e s .  
The commenter a l so  c i t e d  a memorandum written by EPA's  Office o f  General 

~ Counsel regarding capture e f f ic iency  as i t  r e l a t e s  t o  the NSPS for  
rubber t i r e  manufacturing. 
acceptable method for  measuring capture e f f ic iency  s ince i t  was an 
integral  p a r t  of the rubber t i r e  standard. 
Response 

capture e f f ic iency  of enclosures a t  synthet ic  f i b e r  plants  would have 
been helpful dur ing  development of the proposed NSPS, i t  was not 
essent ia l  and i s  not needed t o  show compliance with the standard. 
was able t o  determine capture e f f i c i e n c i e s  of enclosures t h r o u g h  use of 
solvent mass balances, emissions da ta ,  and other  industry-provided 
information ( s e e  response t o  comment 2 . 2 . 3 )  t o  determine the level of 
VOC emission control re f lec ted  i n  the standard. 

The standard i t s e l f  does not require determination of capture 
e f f ic iency .  

The memo discussed the need to  specify an 

Although an acceptable t e s t  method for  d i r e c t l y  measuring 

€PA 

- 
Rather, i t  requires  a ca lcu la t ion  involving plant  records 
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o f  s o l v e n t  f l o w  and/or  po lymer f l o w  i n t o  and o u t  o f  t h e  a f f e c t e d  f a c i l i t y .  

Whi le  t h e  OGC o p i n i o n  may be a p p r o p r i a t e  f o r  t he  r u b b e r  t i r e  NSPS, i t  

i s  n o t  r e l e v a n t  t o  t h e  s y n t h e t i c  f i b e r s  NSPS because i t  r e q u i r e s  a 
d i f f e r e n t  means o f  d e m o n s t r a t i n g  comp l iance  t h a t  does n o t  i n v o l v e  

d e t e r m i n a t i o n  o f  c a p t u r e  e f f i c i e n c y .  

2.2.5 Comment ( I V - D - 3 ,  I V - D - 4 ) :  

i s  decreased by  t h e  e f f i c i e n c y  o f  t h e  u l t i m a t e  c o n t r o l  d e v i c e  (e.g., 

carbon b e d s ) .  He n o t e d  t h a t  i f  a carbon bed i s  e s t i m a t e d  t o  be 92 

p e r c e n t  e f f i c i e n t ,  then t h e  t o t a l  c a p t u r e  e f f i c i e n c y  o f  t h e  e n c l o s u r e  

c o u l d  be no more than 80 p e r c e n t  (0 .86  x 0.92 = 0 .79) .  

s a i d ,  ' I .  . . because vapors c a p t u r e d  by  t h e  e n c l o s u r e  must be r o u t e d  

subsequen t l y  t o  o t h e r  c o n t r o l  d e v i c e s  (e.g. ,  ca rbon  beds ) ,  a 90 p e r c e n t  

e n c l o s u r e  e f f i c i e n c y  i s  n o t  s u p p o r t a b l e  o r  r e a l i s t i c . "  

Response : 

r a t h e r  than c a p t u r e  e f f i c i e n c y .  

a substance c o l l e c t e d  o r  c a p t u r e d  by t h e  e n c l o s u r e  compared t o  t h e  

amount r e l e a s e d  by  t h e  source enc losed.  

by a c o n t r o l  d e v i c e  has no b e a r i n g  on c a p t u r e  e f f i c i e n c y .  

a l s o  be n o t e d  t h a t  i n  t h e  B I D  t h e  o n l y  a p p l i c a t i o n  f o r  which a carbon 

bed was s p e c i f i e d  t o  be 92 p e r c e n t  e f f i c i e n t  a t  s y n t h e t i c  f i b e r  p r o d u c t i o n  

f a c i l i t i e s  i s  one t r e a t i n g  f i l t e r  tow d r y e r  em iss ions  which have u n u s u a l l y  

h i g h  r e l a t i v e  h u m i d i t y .  

f i b e r s  i n d u s t r y  can ach ieve  o v e r  95 p e r c e n t  e f f i c i e n c y ,  as d i scussed  i n  

t h e  B I D  and preamble.  

2.2.6 Comment ( I V - D - 3 ,  I V - D - 4 ) :  
Two commenters c l a i m e d  t h a t  t h e  use o f  e n c l o s u r e  techno logy  on 

f i l t e r  tow f a c i l i t i e s  would c r e a t e  a s a f e t y  haza rd  because acetone 

c o n c e n t r a t i o n s  w i t h i n  t h e  e n c l o s u r e s  c o u l d  b u i l d  up t o  e x p l o s i v e  l e v e l s  

w i t h i n  30 seconds. They acknowledged t h a t  a f o r e i g n  p roducer  uses 

e n c l o s u r e s  i n  f i l t e r  tow f a c i l i t i e s  b u t  b e l i e v e d  t h a t  t h e  fundamental 

d i f f e r e n c e s  ( s p i n n i n g  l i n e  speeds) i n  t h e  f o r e i g n  and domest ic o p e r a t i o n s  
make t r a n s f e r  o f  t h i s  techno logy  t o  domest ic o p e r a t i o n s  i n a p p r o p r i a t e .  

They expressed concern t h a t  t h e  manual a c t i v a t i o n  o f  s a f e t y  systems 

Commenter I V - 0 - 3  a s s e r t e d  t h a t  c a p t u r e  e f f i c i e n c y  o f  an e n c l o s u r e  

Commenter I V - D - 4  

";t: C G ~ T Z G Z ~ ~ ~  i8 ap,,,a~ c111;y r e f e r r i n g  t o  o v e r a l l  c o n t r o l  e f f i c i e n c y  

Cap tu re  e f f i c i e n c y  i s  t h e  amount o f  

Thus, any downstream t r e a t m e n t  

It shou ld  

All o t h e r  ca rbon  beds o p e r a t e d  i n  t h e  s y n t h e t i c  

2-9 



used by t h e  f o r e i g n  p r o d u c e r  w o u l d  n o t  be f a s t  enough t o  r e l y  on  t o  

p r e v e n t  an e x p l o s i o n  w i t h i n  t h e  30 seconds i t  wou ld  t a k e  f o r  a p o t e n t i a l  

z x p l o s i o n  t o  occur .  

?esponse: 

The s a f e t y  o f  enc losu res  on f i l t e r  tow f a c i l i t i e s  was a s u b j e c t  o f  

s e v e r a l  ineet ings and communicat ions between EPA and commenter I V - D - 4  

d u r i n g  development o f  t h e  proposed NSPS (docke t  i t ems  11-8-75, 11-8-92, 

11-E-87, 11-E-89, 11-E-91, 11-E-92, 11-E-94, and o t h e r s ) .  A l l  t h e  

p o i n t s  r e g a r d i n g  s a f e t y  r a i s e d  i n  t h e i r  comment on t h e  proposed NSPS 

were c o n s i d e r e d  by EPA p r i o r  t o  p r o p o s a l .  

t h e  p roposa l  610, € P A  i s  aware t h a t  domest ic  p roducers  wou ld  n o t  r e l y  

s o l e l y  on manual a c t i v a t i o n  o f  s a f e t y  f e a t u r e s  t o  a v o i d  e x p l o s i o n s  

w i t h i n  enc losu res .  

t h a t  t h e  exhaust  f ans  wou ld  be i n t e r l o c k e d  m e c h a n i c a l l y ,  e l e c t r i c a l l y ,  

o r  o t h e r w i s e  w i t h  t h e  s p i n  c e l l  e x t r u s i o n  pumps. 

fans  f a i l ,  f i b e r  wou ld  no  l o n g e r  be produced, a d d i t i o n a l  s o l v e n t  wou ld  

n o t  be r e l e a s e d  i n t o  t h e  enc losu re ,  and t h e  e n c l o s u r e  doors wou ld  open 

a u t o m a t i c a l l y .  T h i s  would a l l o w  d i l u t i o n  and d i f f u s i o n  o f  t h e  s o l v e n t  

vapor  i n t o  t h e  room a i r .  

As d i s c u s s e d  i n  Chap te r  4 o f  

The sys tem e n v i s i o n e d  by EPA would be des igned such 

Shou ld  t h e  exhaust  

EPA does b e l i e v e  t h a t  manua l ly  open ing  t h e  e n c l o s u r e  doors i s  a 

reasonab le  and dependable backup o r  f a i l s a f e  method o f  p r e v e n t i n g  t h e  

b u i l d u p  o f  e x p l o s i v e  vapor  c o n c e n t r a t i o n .  I t  s h o u l d  be no ted  t h a t  

workers  c u r r e n t l y  must observe  t h e  machines c o n s t a n t l y  t o  respond 

immed ia te l y  t o  s p i n n i n g  machine m a l f u n c t i o n s  and " r o l l  breaks,"  or  

" f e e d  wheel wraps." 

b o t h  r e f e r  t o  t h e  m a l f u n c t i o n  i n  wh ich  f i b e r  e x i t i n g  t h e  s p i n  c e l l  i s  

wrapped a round  t h e  godet r o l l .  The wrap w i l l  become l a r g e r  as more 

f i b e r  i s  wound, and w i l l  cause more s e r i o u s  problems i f  n o t  c u t  and 

removed q u i c k l y . )  

e n c l o s u r e  doors s h o u l d  t h e  a u t o m a t i c  open ing  sys tem f a i l  t o  o p e r a t e  
when needed. 

~~ ~~~ ~~ ~ ~~ ~~~~~~ ~ ~~~ ~ ~~ ~~~~~ ~~~ ~~ 

(These terms,  used by two d i f f e r e n t  f i b e r  producers,  

Thus, worke rs  a r e  a lways a v a i l a b l e  t o  open t h e  

EPA b e l i e v e s  t h a t  due t o  t h e  au tomat i c  s a f e t y  f e a t u r e s  

t h a t  would be des igned i n t o  an e n c l o s u r e  system, t h e  occu r rence  o f  an 

exhaust  f a n  shutdown w i t h  t h e  s imu l taneous  c o n t i n u e d  r e l e a s e  o f  s o l v e n t  

i n t o  a c l o s e d  e n c l o s u r e  i s  very  u n l i k e l y .  Shou ld  such a s i t u a t i o n  
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occur ,  however, EPA agrees wi th  t h e  commenters t h a t  worke rs  wou ld  need 

enough t i m e  t o  respond t o  a v o i d  an exp los ion .  The commenters suggest  

t h a t  t h e  worke rs  may have no more t h a n  30 seconds t o  manua l ly  open t h e  

e n c l o s u r e  doors  b u t  do n o t  p r o v i d e  any s u p p o r t i n g  data.  

f o r  s o l v e n t  c o n c e n t r a t i o n s  t o  reach  t h e  l o w e r  e x p l o s i v e  l i m i t  (LEL) 

w i t h i n  an e n c l o s u r e  under  w o r s t  case c o n d i t i o n s .  Data c o l l e c t e d  p r i o r  

t o  p roposa l  o f  t h e  NSPS ( p r i m a r i l y  f r o m  commeter IV-0-4)  were used t o  

make t h e  c a l c u l a t i o n s .  

To e v a l u a t e  t h i s  c l a i m ,  EPA c a l c u l a t e d  t h e  amount o f  t i m e  r e q u i r e d  

Two s i t u a t i o n s  were eva lua ted :  one i s  a p i l o t  e n c l o s u r e  system 

designed by commenter IV-0-4 and t h e  o t h e r  i s  a system f o r  a h y p o t h e t i c a l  

50 m i l l i o n  pound p e r  y e a r  p l a n t .  For  b o t h  s i t u a t i o n s ,  i t  i s  assumed 

t h a t  f i b e r  s p i n n i n g  c o n t i n u e s  a f t e r  t h e  exhaust  f a n  s t o p s  sudden ly  and 

t h e  e n c l o s u r e  doors remain  c losed.  EPA's c a l c u l a t i o n s  i n d i c a t e  t h a t  i t  

wou ld  t a k e  2.4 minu tes  t o  reach t h e  LEL a t  t h e  p i l o t  system and 5.1 

minu tes  t o  reach t h e  LEL a t  t h e  h y p o t h e t i c a l  p l a n t .  There  wou ld  be an 

adequate amount o f  t i m e  i n  e i t h e r  s i t u a t i o n  f o r  a Norke r  t e n d i n g  t h e  

machines t o  manua l ly  open t h e  e n c l o s u r e  doors i f  t h e  au tomat i c  door  

opener f a i l s .  (See Appendix  B f o r  t h e  d e t a i l e d  c a l c u l a t i o n s ) .  

f o r  t h e  proposed NSPS do n o t  pose any r i s k  o f  e x p l o s i o n  t h a t  cannot  be 

a l l e v i a t e d  by p r o p e r  des ign  and o p e r a t i o n .  

2.2.7 Comment ( IV-0-3,  IV-D-4):  

Thus, EPA b e l i e v e s  t h a t  t h e  e n c l o s u r e  systems t h a t  r e p r e s e n t  BDT 

One Commenter ( IV-D-4)  c l a i m e d  t h a t  t h e  use o f  enc losu res  on 

s p i n n i n g  machines wou ld  negate  c u r r e n t  f i r e  p r o t e c t i o n  measures. He 

c l a i m e d  t h a t  "enc losu re  systems connected t o  a c o n t r o l  d e v i c e  w o u l d  

have u n l i m i t e d  oxygen supp ly  and ready i g n i t i o n  sources." Ano the r  

commenter ( IV-D-3)  n o t e d  t h a t  t h e  s p i n n i n g  c a b i n e t s  i n  use a t  domest ic  

f i l t e r  tow p l a n t s  a r e  i s o l a t e d  f r o m  each o the r ,  and c a b i n e t  f i r e s  a r e  

p reven ted  f r o m  f l a s h i n g  o v e r  t o  o t h e r  c a b i n e t s .  

l i n e  e n c l o s u r e  wou ld  p r o v i d e  a c o n n e c t i o n  between a l l  t h e  c a b i n e t s  

a l o n g  a s p i n n i n g  l i n e ,  so t h a t  a f i r e  i n  one c a b i n e t  a l o n g  a s p i n n i n g  

l i n e  c o u l d  i g n i t e  a l l  t h e  c a b i n e t s .  T h i s  commenter a l s o  n o t e d  t h e  

danger  o f  an " u n l i m i t e d  supp ly  o f  oxygen," where enc losu res  a r e  

used. 

He c l a i m e d  t h e  tow 
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Response: 

The comments t h s t  ?n e n c l o s u r e  system would c r e a t e  an u n l i m i t e d  

oxygen supp ly ,  ready  3 . : i on  sources ,  and a conven ien t  r o u t e  f o r  f i r e  t o  

spread f ro in  one t o  s e . i ;  .: or a l l  t h e  s p i n n i n g  c a b i n e t s  on a l i n e  r e f l e c t  

an i n c o r r e c t  a p p r a i s a l  o i  a p r o p e r l y  des igned  and f a i l - s a f e  e n c l o s u r e  

system. 

p o t e n t i a l l y  p ropoga te  i n  two ways i n  a s i t u a t i o n  such as t h i s .  I n  one, 

t h e  f l ame would p ropoga te  a l o n g  t h e  s u r f a c e  o f  t h e  f i b e r ,  t h e  p o t e n t i a l  

f o r  wh ich  would be t h e  same w i t h  and w i t h o u t  e n c l o s u r e s .  I n  t h e  o t h e r ,  

t h e  f l ame wou ld  p ropoga te  t h r o u g h  the vapor  space, a phenomenon d e s c r i b e d  

h e r e  as  f l a s h o v e r .  

. .  

B e f o r e  respond ing ,  i t  i s  f i r s t  i m p o r t a n t  t o  make c l e a r  t h a t  f i r e  can 

The commenters i n  t h i s  case appear  t o  be  r e f e r r i n g  t o  f l a s h o v e r .  

T h i s  can o n l y  o c c u r  when t h e r e  i s  a l i m i t e d  s u p p l y  o f  oxygen, which causes 

vapor  c o n c e n t r a t i o n s  t o  be  i n  t h e  " e x p l o s i v e  range." When t h e r e  i s  t o o  

l i t t l e  oxygen, t h e  vapor  exceeds t h e  upper  e x p l o s i v e  l i m i t  (UEL) .  When 

t h e r e  i s  an excess o f  oxygen, t h e  vapor  c o n c e n t r a t i o n  i s  be low t h e  l o w e r  

e x p l o s i v e  l i m i t  (LEL) .  

p o s s i b l e .  

The comments about  an u n l i m i t e d  oxygen supp ly  a p p a r e n t l y  r e f e r  t o  

t h e  c o n t i n u o u s  f l o w  o f  a i r  drawn i n t o  t h e  e n c l o s u r e  b y  i t s  exhaust  system. 

The volume o f  a i r  drawn i n t o  t h e  enc losure ,  however, i s  e s t a b l i s h e d  by 

t h e  d e s i g n  o f  t h e  e n c l o s u r e  and exhaus t  system so t h a t  t h e  s o l v e n t  vapor  

c o n c e n t r a t i o n  i s  m a i n t a i n e d  w e l l  be low t h e  LEL d u r i n g  normal s p i n n i n g  

o p e r a t i o n .  

i g n i t e  n o r  s u p p o r t  a f lame, and, as a consequence, a f i r e  i n  one c a b i n e t  

c o u l d  n o t  spread v i a  t h e  e n c l o s u r e  t o  o t h e r  c a b i n e t s .  The r e f e r e n c e  t o  

an u n l i m i t e d  oxygen supp ly  b e i n g  a hazard  o r  s a f e t y  concern  i s ,  t h e r e f o r e ,  

i n a p p r o p r i a t e .  

o r  t h e  f l a s h o v e r  o f  f i r e  f rom one t o  o t h e r  s p i n n i n g  c a b i n e t s  i s  t h e  

m a l f u n c t i o n  o f  t h e  e n c l o s u r e ' s  p r i m a r y  exhaust  system c o n c u r r e n t  w i t h  

c o n t i n u e d  s p i n n i n g .  I n  t h i s  s i t u a t i o n ,  t h e  a i r  (oxygen)  supp ly  i s  no  

l o n g e r  con t inuous  n o r  u n l i m i t e d  b u t  i s  f i x e d  by  t h e  volume o f  t h e  enc losu re .  

I n  n e i t h e r  case i s  f i r e  o r  e x p l o s i o n  o f  t h e  vapor 

~~~~ ~~~ ~~~~ ~ ~~~~ ~~~~ ~ ~~~ ~~~~ ~ ~~~~ ~~ ~ ~~~~~ 

I n  o t h e r  words, t h e  vapor  i n  t h e  e n c l o s u r e  c o u l d  n e i t h e r  

The o n l y  upse t  c o n d i t i o n  germane t o  t h e  d i s c u s s i o n  o f  oxygen s u p p l y  
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If no o t h e r  s a f e t y  f e a t u r e s  a l l e v i a t e  t h e  m a l f u n c t i o n ,  t h e  s o l v e n t  vapor  

c o n c e n t r a t i o n  m igh t  approach e x p l o s i v e  l i m i t s .  

Comment 2.2.6 and Appendix  B f o r  a d e t e r m i n a t i o n  o f  t h e  t i m e  r e q u i r e d ) .  

However, t h e  e n c l o s u r e  shou ld  be des igned and equ ipped w i t h  secondary 

exhaust  systems, alarms, a u t o m a t i c a l l y  , open ing  doors,  and l i n e  shutdown 

i n t e r l o c k s  w i t h  t h e  s p i n n i n g  pumps. I n  a d d i t i o n  t o  t h e s e  mechanica l  

f e a t u r e s ,  o p e r a t o r s  a r e  a lways s t a n d i n g  by  t o  c o r r e c t  t h i s  and o t h e r  

m a l f u n c t i o n s .  A t  w o r s t ,  t h e n ,  t h e  m a l f u n c t i o n  wou ld  cause t h e  s a f e t y  

mechanisms t o  c r e a t e  c o n d i t i o n s  i d e n t i c a l  t o  c u r r e n t  o p e r a t i n g  c o n d i t i o n s  

w i t h o u t  an enc losu re ,  i.e., t h e  spun y a r n  and s o l v e n t  would be exposed t o  

t h e  s p i n n i n g  room atmosphere. 

W i t h  respec t  t o  t h e  commenter's c l a i m  concern ing  an i n c r e a s e d  number 

o f  i g n i t i o n  sources,  no  f u r t h e r  i n f o r m a t i o n  was prov ided.  No system 

des igns  cons ide red  t o  r e f l e c t  BDT wou ld  a f f e c t  t h e  t y p e  o r  number o f  

i g n i t i o n  sources a l r e a d y  a v a i l a b l e .  Note,  however, t h a t  w i th  t h e  e n c l o s u r e  

doors  c losed ,  worker  access i s  p revented ,  and t h e  s o l v e n t  vapor  i s  p h y s i c a l l y  

separa ted  f rom t h e  workers,  f r o m  sparks  or f lames caused by t o o l  m a l f u n c t i o n s ,  

and f r o m  any o t h e r  i g n i t i o n  sources. 

EPA conc ludes  t h a t  enc losu res  can be des igned and i n s t a l l e d  t o  c r e a t e  

an e f f e c t i v e  s o l v e n t  vapor  c a p t u r e  system w h i l e  m a i n t a i n i n g  o p e r a t i n g  

c o n d i t i o n s  t h a t  pose no g r e a t e r  r i s k  f o r  f i r e s  o r  e x p l o s i o n s  t h a n  c u r r e n t  

o p e r a t i n g  c o n d i t i o n s  w i t h o u t  enc losu res .  

2.2.8 Comment ( IV-D-1):  

( see  t h e  response t o  

One commenter reques ted  t h a t  e n c l o s u r e s  f o r  c r i m p e r s  a t  f i l t e r  

tow f a c i l i t i e s  s h o u l d  be c o n s i d e r e d  an emiss ion  c o n t r o l  o p t i o n  t o  be 

used o n l y  i f  necessary t o  meet t h e  NSPS. He d i scussed  d i f f i c u l t  o p e r a t i n g  

and maintenance problems t h a t  wou ld  be caused by c r i m p e r  enc losures .  

He a l s o  i n d i c a t e d  t h a t  t h e  amount o f  r e s i d u a l  s o l v e n t  rema in ing  on t h e  

tow  by t h e  t ime i t  reaches t h e  c r i m p e r  i s  m i n i s c u l e .  

Response: 

a t  e x i s t i n g  p l a n t s  would p resen t  unreasonab ly  d i f f i c u l t  o p e r a t i n g  and 

maintenance problems. However, EPA b e l i e v e s  enc losu res  c o u l d  be 

a p p r o p r i a t e l y  des igned and opera ted  f o r  new f a c i l i t i e s  s u b j e c t  t o  t h e  

NSPS so as t o  p r e s e n t  no p a r t i c u l a r l y  d i f f i c u l t  o p e r a t i o n a l  problems. 

EPA recogn izes  t h a t  t h e  i n s t a l l a t i o n  o f  enc losu res  on c r impers  
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I n f o r m a t i o n  p r o v i d e d  i n  Tab le  6-8 of  t h e  B I D ,  wh ich  r e f l e c t s  

d a t a  r e c e i v e d  f rom s e v e r a l  m a n u f a c t u r e r s ,  indi::?:.es t h a t  r e s i d u a l  

s o l v e n t  a t  t h e  c r i m p e r  would n o t  be " m i n i s c u i +  . )ut  would amount t o  a 

s i g n i f i c a n t  pe rcen tage  of  t o t a l  VOC emiss ions  ,:i t h e  e n t i r e  f a c i l i t y .  
However, i f  i t  i s  m i n i s c u l e ,  c o n t r o l  equipment :uould n o t  be needed. 

I t  s h o u l d  be n o t e d  t h a t  t h e  NSPS i s  an e m i s s i o n  limit, n o t  an equipment 

s tandard ,  and does n o t  i t s e l f  r e q u i r e  e n c l o s u r e s  f o r  c r i m p e r s .  

2.2.9 Comment (11-0-3, 11-0-4):  
Two commenters c l a i m e d  t h a t  t h e  use o f  e n c l o s u r e s  would c r e a t e  

worker  exposure  problems whenever w o r k e r  access i s  necessa ry  because 

t h e  e n c l o s u r e s  would c o n c e n t r a t e  acetone vapor  t o  l e v e l s  h i g h e r  than 

p e r m i t t e d  by OSHA and i n t e r n a l  g u i d e l i n e s .  The commenters f u r t h e r  

c l a i m e d  t h a t  because o f  " r a p i d  p r o d u c t i o n  r a t e s  and need f o r  immediate 

worker  access,"  i t  would n o t  be p o s s i b l e  t o  purge t h e  e n c l o s u r e  p r i o r  

t o  open ing  t h e  access doors.  

Response: 

The commenters a r e  c o r r e c t  i n  s t a t i n g  t h a t  t h e  s o l v e n t  vapor would 

However, t e s t i n g  a t  be more c o n c e n t r a t e d  w i t h  e n c l o s u r e s  t h a n  w i t h o u t .  

a p l a n t  t h a t  uses e n c l o s u r e s  ( d o c k e t  i t e m  11-E-99) r e v e a l e d  t h a t  when 

a doo r  i s  opened f o r  worker  access, s u b s t a n t i a l  f l o w  o f  a i r  i n t o  t h e  

e n c l o s u r e  causes c o n s i d e r a b l e  d i l u t i o n .  Secondly,  t h e  t e s t e d  p l a n t  

uses a s p i n n i n g  s o l v e n t  t h a t  i s  f a r  more t o x i c  t h a n  acetone ( t h e  TLV i s  

l O ~ p p m  v s -  1,000 ppm  for acetone)  a and h a s - ~ e f f e c s v e l y - d e a l  t ~ ~ w i t h  t he  
personnel  exposure problem t h r o u g h  t h e  use o f  work p r a c t i c e s ,  a s  d e s c r i b e d  
below.  

shou ld  as  w e l l  be a b l e  t o  e f f e c t i v e l y  c o n t r o l  t h e i r  s o l v e n t  vapor so as t o  

a v o i d  personne l  exposure problems.  

s p i n n i n g  f a c i l i t i e s  n o t  o n l y  f o r  s o l v e n t  r e c o v e r y  b u t  a l s o  t o  l i m i t  

worker  exposure  t o  acetone.  

ppm, compared t o  t h e  OSHA l i m i t  i n  t h e  U.S. o f  1,000 ppm. 

a r e  a lways under  n e g a t i v e  p r e s s u r e  c r e a t e d  by the  exhaus t  fan .  
showed ( d o c k e t  i t e m  11-€3-99) t h a t  when an e n c l o s u r e  door  i s  opened 

t h e r e  i s  a l a r g e  i n f l o w  o f  room a i r  p a s t  t h e  worker  and i n t o  t h e  e n c l o s u r e ,  

~ ~~ 

I t  i s  t h e r e f o r e  apparen t  t h a t  p l a n t s  u s i n g  acetone i n  s p i n n i n g  

One Japanese manu fac tu re r  has i n s t a l l e d  e n c l o s u r e s  a t  f i l t e r  tow 

- 
I n  t h a t  c o u n t r y ,  t h e  exposure l i m i t  i s  200 
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f l u s h i n g  t h e  immediate aCea. 

sys tem purge p r i o r  t o  open ing  an access door ,  and t h e r e  would be no  

r e s u l t i n g  p r o d u c t i o n  de lay .  

Where many doors  a r e  opened a t  once, as i n  t h e  case o f  a " r o l l  

break,"  t h e  c o n c e n t r a t e d  vapor  w i t h i n  t h e  e n c l o s u r e  i s  immed ia te l y  

d i l u t e d  and d i f f u s e d  i n t o  room a i r .  T h i s  i s  t h e  p rocedure  f o l l o w e d  by 

t h e  Japanese a c e t a t e  f i l t e r  t ow  manu fac tu re r ,  who a l s o  r e p o r t s  no 

problems w i t h  worker  exposure. T h i s  i s  a l l  t h e  more s i g n i f i c a n t  i n  

l i g h t  o f  t h e  l o w e r  personne l  exposure l i m i t .  The re fo re ,  EPA b e l i e v e s  

t h a t  worke r  exposure  t o  ace tone vapors  can be e f f e c t i v e l y  c o n t r o l l e d  t o  

s a f e  l e v e l s .  

2.2.10 Comment (IV-D-1, IV-D-3, IV-D-4): 

Thus, t h e r e  i s  i s  no need f o r  a s p e c i a l  

Three commenters s a i d  t h a t  a l t h o u g h  a i r  management can be an 

e f f e c t i v e  t o o l  t o  c o n t r o l  s o l v e n t  c o n c e n t r a t i o n  pocke ts  and reduce 

worker  exposures,  i t s  u s e  as an a i r  em iss ions  c o n t r o l  t e c h n i q u e  i s  

l i m i t e d .  There fo re ,  i t  shou ld  be c o n s i d e r e d  o n l y  an o p t i o n a l  and n o t  

mandatory method t o  be used i f  t h e  a f f e c t e d  f a c i l i t y  cannot  o t h e r w i s e  

ach ieve  t h e  NSPS. Commenters I V - D - 1  and IV-D-3 s a i d  t h a t  t h e  c o s t s  and 
energy impac ts  o f  t r e a t i n g  t h e  l a r g e  volumes o f  a i r  i n  such a system 

s h o u l d  be eva lua ted .  Commenters I V - D - 3  and IV-D-4 s a i d  t h a t  a i r  

management has n o t  been s u c c e s s f u l l y  demonst ra ted  f o r  domest ic  f i b e r  

p r o d u c t i o n  areas. 

Response: 

was used by EPA as t h e  b a s i s  f o r  t h e  VOC emiss ion  l e v e l  a c h i e v a b l e  a t  

c e l l u l o s e  a c e t a t e  f i l a m e n t  y a r n  p r o c e s s i n g  f a c i l i t i e s .  A l though  they  

c l a i m e d  t h e  use o f  a i r  management i s  " l i m i t e d , "  t h e  commenters d i d  

n o t  i d e n t i f y  or e x p l a i n  i t s  l i m i t a t i o n s  a s  a c o n t r o l  techn ique.  The 

s tandards  do n o t  r e q u i r e  t h a t  a i r  management be used, b u t  t h i s  o p t i o n  

i s  t h e  b e s t  system t h a t  EPA found f o r  c o n t r o l l i n g  emiss ions  a t  f i l a m e n t  

y a r n  p r o c e s s i n g  f a c i l i t i e s .  It i s  c u r r e n t l y  b e i n g  used a t  a f i l a m e n t  

y a r n  p l a n t  ope ra ted  by commenter IV-D-1 .  

f o r  t h e  t y p e  o f  f a c i l i t y  f o r  wh ich  EPA s e l e c t e d  i t  as  BDT. 

c o s t s  and energy impacts  a s s o c i a t e d  w i t h  t r e a t i n g  t h e  l a r g e  a i r  volumes 

The a i r  management c o n t r o l  o p t i o n  t o  wh ich  t h e  commenters r e f e r  

Thus, i t  has been demonstrated 
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a s s o c i a t e d  w i t h  t h i s  system were ana lyzed by EPA (see Chapters  7 and 8 

o f  t h e  BID) and were found t o  be reasonab le .  

2.3 SELECTION OF FORMAT OF THE STANDARDS 

2.3.1 Comment ( IV-0-1,  IV-0-3, IV-D-4) :  

Two commenters suggested t h a t  t h e  fo rma t  o f  t h e  s tandards  s h o u l d  be 

changed t o  k g  VOC p e r  Mg f i b e r  e x t r u d e d  ( t h e  proposed fo rma t  was k g  VOC 
p e r  Mg s o l v e n t  used) .  Commenter IV-0-1 suggested t h a t  t h e  s tandards  

shou ld  be expressed i n  b o t h  fo rmats .  A l l  t h e  commenters s a i d  t h a t  many 

p l a n t s  a l r e a d y  keep r e c o r d s  o f  s o l v e n t  l o s s  compared t o  t h e  amount o f  

f i b e r  ex t ruded.  Commenters IV-D-3 and IV-0-4 a l s o  i n d i c a t e d  t h a t  t h e  

proposed f o r m a t  wou ld  r e q u i r e  u n j u s t i f i e d  expens ive  m o n i t o r i n g  o f  

m u l t i p l e  p rocess  s t reams and burdensome reco rdkeep ing  because t h e  c o s t s  

wou ld  be seve ra l  t i m e s  h i g h e r  t h a n  t h e  $5,000 e s t i m a t e d  b y  EPA. They 

f u r t h e r  c l a i m e d  t h a t  t h e  proposed fo rma t  wou ld  a l l o w  VOC em iss ions  t o  

i n c r e a s e  w i t h  i n c r e a s e d  s o l v e n t  usage, and commenter I V - D - 3  s a i d  t h a t  

t h e  proposed fo rma t  would encourage such an i nc rease .  

Response: 

The fo rma t  f o r  t h e  proposed s tandards  was s e l e c t e d  b y  €PA t o  

p r o v i d e  maximum f l e x i b i l i t y  t o  owners and o p e r a t o r s  o f  a f f e c t e d  f a c i l i t i e s  

i n  d e t e r m i n i n g  compl iance.  A f t e r  a c a r e f u l  rev iew  o f  t h e  commenters' 

p o i n t s ,  EPA conc ludes  t h a t  t h e  fo rma t  s h o u l d  n o t  be changed. 

though t h e  f o r m a t  i s  expressed i n  u n i t s  o f  VOC em iss ions  per u n i t  

s o l v e n t  used, t h e  procedures  f o r  demons t ra t i ng  compl iance i n  40 CFR 

60.603 a l l o w  t h e  o p t i o n  o f  d e t e r m i n i n g  VOC emiss ions  p e r  u n i t  o f  f i b e r  

e x t r u d e d  u s i n g  e x i s t i n g  p l a n t  r e c o r d s ,  as recommended by t h e  commenters. 

To c o n v e r t  t h e  r e s u l t  t o  u n i t s  o f  t h e  s tandards  as expressed i n  

40 CFR 60.602, a s i m p l e  m u l t i p l i c a t i o n  of t h e  so l ven t - to -po lymer  r a t i o  

f o r  t h e  a f f e c t e d  f a c i l i t y  i s  a l l  t h a t  i s  r e q u i r e d .  

accompl ishes  what t h e  commenters suggested  w h i l e  a l l o w i n g  owners and 

o p e r a t o r s  t o  choose t h e  p rocedure  t h a t  i s  b e s t  s u i t e d  t o  t h e  s i t u a t i o n .  

It a l s o  r e f l e c t s  t h e  use o f  BOT a t  each f a c i l i t y ,  whereas an emiss ions  

p e r  u n i t  f i b e r  fo rmat  would no t .  

be based on an assumed so l ven t - to -po lymer  r a t i o ,  wh ich  v a r i e s  f r o m  p l a n t  
t o  p l a n t  as d i scussed  below. 

Even 

~~ ~~~ ~ 
~~ ~ ~~ 

~~~ ~~~~~~ ~ ~~~ 
~~~ ~~ ~~~~ ~.~ 

Thus, t h e  r e g u l a t i o n  

A f o r m a t  o f  t h a t  t y p e  wou ld  have t o  
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EPA d i s a g r e e s  w i t h  t h e  commenters' s ta temen t  &ha t  t h e  fo rma t  o f  

t h e  s tandards  would encourage i n c r e a s e d  use o f  s o l v e n t  and h i g h e r  VOC 

emiss ions .  The commenter i s  a p p a r e n t l y  assuming t h a t  a company would 

change i t s  so l ven t - to -po lymer  r a t i o  t o  reduce t h e  r a t i o  o f  VOC emiss ions  

t o  s o l v e n t  used. I n f o r m a t i o n  p r o v i d e d  t o  EPA by  a l l  o f  t h e  f i b e r  

p roducers  i n d i c a t e s  t h a t  a company v e r y  c a r e f u l l y  s e l e c t s  a s o l v e n t  t o  

po lymer r a t i o  f o r  process reasons ,  and t h a t  i t  u s u a l l y  has a smal l  

v a r i a b i l i t y  t o l e r a n c e .  

VOC emiss ion  r e d u c t i o n s  would l i k e l y  a d v e r s e l y  a f f e c t  f i b e r  q u a l i t y .  

EPA b e l i e v e s  t h a t  t h e  m a r g i n a l  changes i n  apparen t  VOC emiss ion  reduc-  

t i o n s  f o l l o w i n g  a r a t i o  ad jus tmen t  would n o t  j u s t i f y  such r a d i c a l  

p rocess  changes. 

a s s o c i a t e d  reco rdkeep ing  a r e  unreasonab ly  expens ive .  I n f o r m a t i o n  

( d o c k e t  i t e m  11-6-38) s u b m i t t e d  b y  s e v e r a l  vendors o f  f l o w m e t e r i n g  

equipment shows t h a t  t o t a l i z i n g  f l o w  meters  w i t h  an accu racy  o f  

f 1 p e r c e n t  o v e r  t h e  o p e r a t i n g  range t y p i c a l l y  c o s t  no more t h a n  

$5,000 each. 

82,000 p e r  me te r ,  i n c l u d i n g  p e r i p h e r a l  equipment. To be c e r t a i n  t h a t  

t h e  c o s t  o f  m e t e r i n g  equipment was n o t  unders ta ted ,  new i n f o r m a t i o n  

was ga thered a f t e r  r e c e i v i n g  t h e  comment ( d o c k e t  i t e m  number IV-D-7 

and IV-D-8). 
T h i s  new i n f o r m a t i o n  c o n f i r m s  t h a t  t h e  t o t a l i z i n g  f l o w  mete rs  c o s t  

l e s s  t h a n  $5,000 p e r  u n i t .  The number o f  u n i t s  r e q u i r e d  a t  an a f f e c t e d  

f a c i l i t y  depends on t h e  f a c i l i t y ' s  c h o i c e  o f  f o r m a t  f o r  r e p o r t i n g ,  t h e  

p a r t i c u l a r  l a y o u t  o f  p ipes  and t a n k s ,  and t h e  process  i t s e l f .  However, 

EPA e s t i m a t e s  t h a t  no more t h a n  12 mete rs  would be needed a t  a new 

f a c i l i t y  t o  comply w i t h  t h e  m o n i t o r i n g  r e q u i r e m e n t s  (assuming t h e  owner 

o r  o p e r a t o r  chooses t o  me te r  a l l  s o l v e n t  f l o w s  r a t h e r  than  use t h e  

p l a n t  r e c o r d s  procedure  d e s c r i b e d  above). 

each, t h e  t o t a l  c o s t  f o r  t h e  me te rs  would be $60,000. Record ing c o s t s  

would be v e r y  smal l  s i n c e  o n l y  m o n t h l y  t o t a l s  would be recorded.  

o f  t h e  c a p i t a l  c o s t  f o r  t h e  VOC em iss ion  c o n t r o l  equipment, which i n  

t u r n  would be about  8 p e r c e n t  o r  l e s s  o f  t h e  c a p i t a l  c o s t  f o r  new 

To a d j u s t  t h e  r a t i o  i n  o r d e r  t o  ach ieve  apparent  

EPA does n o t  b e l i e v e  t h a t  t h e  c o s t s  o f  s o l v e n t  f l o w  mete rs  and 

Some equipment o f  t h e  t y p e  r e q u i r e d  c o s t s  as l i t t l e  as 

A t  a maximum c o s t  o f  $5,000 

There fo re ,  t h e  maximum c o s t  f o r  m o n i t o r i n g  would be about  1 p e r c e n t  
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f a c i l i t i e s .  E P A  considers these monitoring cos t s  t o  be reasonable i n  
l i g h t  of the usefulness of accurate  monitoring t o  assure the emission 
reductions intended under the s tandards.  
2.4 ENVIRONMENTAL IMPACT 
2.4.1 Comment (IV-D-6): 

One commenter questioned the  accuracy of the basel ine emission 
r a t e  and r e su l t i ng  emission reduction values fo r  Model Plant 2 (dry- 
spun  ac ry l i c  f a c i l i t y ) .  He claims the only domestic dry-spun ac ry l i c  
manufacturing f a c i l i t i e s  i n  the  United S ta tes  cur ren t ly  emit a t  lower 
r a t e s  than estimated fo r  basel ine ( 3 2  vs. 45 kg/1000 kg f i b e r )  by 

cont ro l l ing  emissions from spin c e l l  e x i t s .  As a r e s u l t ,  emission 
reductions and solvent  recovery c r e d i t s  a r e  overs ta ted ,  he claims. 
Response: 

assumed t h a t  a new dry-spun a c r y l i c  plant  would i n s t a l l  the same VOC 
emission control equipment cur ren t ly  used a t  ex i s t ing  plants .  DuPont 
i s  cur ren t ly  the only domestic producer o f  dry-spun ac ry l i c  f i b e r s .  
However, another company could en te r  the market in  the fu ture  using a 
process d i f f e r e n t  from DuPont's. The main reason t h a t  D u P o n t  captures 
the dimethylformamide solvent ( D M F )  emitted a t  the spin ce l l  e x i t s  i s  
t o  pro tec t  worker heal th .  DMF i s  highly tox ic ,  with a threshold l i m i t  
value (TLV)  of 10 ppm. 
in  a lower emission r a t e  than would occur a t  a plant  using a l e s s  
toxic solvent  t h a t  could be removed from a work area through room 
vent i la t ion  and  exhausted t o  the atmosphere. 
i t  i s  appropriate  t o  evaluate t h e  impacts of the NSPS aga ins t  the 
baseline assumptions t h a t  were presented i n  the B I D .  

the emission reduction t h a t  would occur i f  new dry-spun ac ry l i c  f a c i l i t i e s  
were ident ica l  t o  the D u P o n t  p l an t s .  
ac ry l i c  p lan ts  t h a t  i s  a t t r i b u t a b l e  t o  the NSPS would be a b o u t  1,500 Mg 
ra ther  than about 2,000 Mg estimated in  Table 8-14 of the BID. Even i f  
the lower emission reduction were accurate ,  the cos t  per megagram of 
emission reduction would be as much as $266/megagram, instead of the 
$2OO/megagram projected by €PA.  

The issue raised by the commenter i s  whether E P A  should have 

D u P o n t ' s  capture and recovery of DMF r e s u l t s  
~ ~ ~ ~ ~ 

~ ~ 
- 

Therefore, E P A  bel ieves  

To respond t o  the commenter's concerns, however, EPA calculated 

The VOC emission reduction a t  

These cos t s  are  considered reasonable. 
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2.4.2 Comment ( IV-0-6):  . 
The commenter c l a i m s  t h a t  i n  T a b l e  6-6 o f  t h e  B I D ,  t h e  A l t e r n a t i v e  

I 1 1  emiss ion  r a t e  f o r  Model P l a n t  2 s h o u l d  be  20 kg  i n s t e a d  o f  18 kg. 

T h i s  e r r o r ,  combined w i t h  t h e  ove rs ta temen t  o f  t h e  b a s e l i n e  emiss ion  

r a t e  (d i scussed  i n  comment 2.4.1) r e s u l t s  i n  an o v e r e s t i m a t e d  emiss ion  

r e d u c t i o n  p o t e n t i a l .  

Response: 

The commenter does n o t  i n d i c a t e  t h e  b a s i s  f o r  t h e  20 kg  emiss ion  

r a t e ;  however, c o n f i d e n t i a l  i n f o r m a t i o n  p r o v i d e d  e a r l i e r  by t h i s  com- 

menter  (docke t  i t e m  11-0-94) was a p p a r e n t l y  t h e  b a s i s  o f  t h i s  c l a i m .  

Examinat ion  o f  s o l v e n t  use and emiss ion  f i g u r e s  f o r  two p l a n t s  i n  t h e  

document r e v e a l  o n l y  m ino r  v a r i a n c e  from t h e  €PA-developed va lues  g i v e n  

i n  t h e  B I D ,  even when compared i t e m  f o r  i t e m  w i t h i n  t h e  t o t a l s .  

em iss ion  v a l u e  v a r i a t i o n  between t h e  two p l a n t s  d e s c r i b e d  i n  t h e  c o n f i -  

d e n t i a l  document was s l i g h t l y  g r e a t e r  t h a n  t h e  v a r i a t i o n  between t h e  

va lues  f o r  t h e  p l a n t s  and t h e  EPA values.  

s t a t e d  emiss ion  va lues  i n  t h e  B I D  r e f l e c t  t h e  c o n d i t i o n s  expected a t  

f a c i l i t i e s  o p e r a t i n g  under  A l t e r n a t i v e  I 1 1  c o n t r o l s .  

2.4.3 Comment ( I V - D - 6 ) :  

One commenter no ted  an apparent  mathemat ica l  e r r o r  on t h e  model 

p l a n t  r e p r e s e n t i n g  A l t e r n a t i v e  I 1 1  f o r  d ry -spun a c r y l i c s  (page 6-23, 

Tab le  6-6) .  

43 k g  he c l a i m s ,  n o t  42 as shown, s i n c e  t h e  c o n s t i t u e n t s  a r e  18 k g  

( e m i s s i o n s ) ,  20 k g  (nongaseous l o s s e s )  and 5 kg ( r e s i d u a l  i n  t h e  f i b e r )  

f o r  a t o t a l  o f  43 kg. 

Response: 

p e r  1,000 k g  f i b e r  as p r e s e n t e d  i n  t h e  B I D .  

n o t e d  by t h e  commenter r e s u l t s  f rom r o u n d i n g  up  o f  t h e  make-up r a t e  

c o n s t i t u e n t  va lues  t o  who le  numbers f o r  p r e s e n t a t i o n  i n  t h e  B I D .  The 

v a l u e  o f  43 k g  i s  t h e  t o t a l  o f  t h e  rounded va lues.  

2.4.4 Comment ( I V - D - 6 ) :  

p r o j e c t e d  f o r  1987 i s  n o t  a c c u r a t e  because t h e r e  w i l l  .be no new f a c i l i t i e s  

s u b j e c t  t o  t h e  NSPS t h r o u g h  1985. 

F u r t h e r ,  

The re fo re ,  €PA b e l i e v e s  t h a t  

The make-up r a t e  f o r  R e g u l a t o r y  A l t e r n a t i v e  I 1 1  shou ld  be 

The c o r r e c t  va lue  f o r  t o t a l  make up a t  t h e  model p l a n t  i s  42 kg  

The apparent  e r r o r  

The commenter s t a t e d  t h a t  t h e  EPA e m i s s i o n  r e d u c t i o n  e s t i m a t e  
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Response: 

EPA's g rowth  p r o j e c t i o n s  a r e  d iscussed i n  S e c t i o n  2.5 o f  t h i s  

document. 

s i g n i f i c a n t  em iss ion  r e d u c t i o n s  w i l l  r e s u l t  f r o m  t h e  NSPS. The p r o j e c t e d  

1987 emiss ion  r e d u c t i o n s  a r e  e s t i m a t e s  and may be  more o r  l e s s  t h a n  t h e  

a c t u a l  r e d u c t i o n s  t h a t  w i l l  occur .  

2.4.5 Commenter ( IV-D-6):  

3 r d  column, 1 s t  pa rag raph)  and 1987 p r o j e c t e d  f a c i l i t i e s  were n o t  

computed w i t h  t h e  same c a p a c i t y  u t i l i z a t i o n ;  em iss ions  f o r  t h e  fo rmer  

were computed based on 95 p e r c e n t  u t i l i z a t i o n ,  w h i l e  t h e  1987 p r o j e c t e d  

a c r y l i c  dry-spun a f f e c t e d  f a c i l i t i e s  were based on 81 p e r c e n t  u t i l i z a t i o n .  

He t h u s  c l a i m e d  t h a t  EPA was " l o o k i n g  f o r  t h e  f i g u r e  t h a t  i s  l a r g e s t . "  

EPA c o n t i n u e s  t o  b e l i e v e  t h a t  g rowth  w i l l  o c c u r  and t h a t  

One commenter no ted  t h a t  em iss ions  f o r  model p l a n t s  (47 FR 52938, 

Response: 

The 95 p e r c e n t  u t i l i z a t i o n  r a t e  was assumed f o r  model p l a n t s  t o  

r e f l e c t  normal o p e r a t i n g  c o n d i t i o n s  under  a f u l l  marke t  demand s i t u a t i o n .  

EPA w o u l d  be remiss  i f  t h i s  c o n d i t i o n  were n o t  eva lua ted ,  s i n c e  i t  

w i l l  be exper ienced  by some o r  a l l  new p l a n t s  a t  l e a s t  some o f  t h e  

t ime .  

f u l l y  u t i l i z e d .  A c o r r e c t  o v e r a l l ,  l ong - te rm p e r s p e c t i v e  on an annual  

b a s i s  must  c o n s i d e r  bo th .  There fo re ,  a u t i l i z a t i o n  r a t e  o f  8 1  p e r c e n t  

was assumed as an annual  average f o r  new p l a n t s  f o r  a t y p i c a l  y e a r .  

EPA-was n o t  " l o o k i n g  f o r t h e  f i g u r e  t h a t  i s  large st,"^ b u t  was t r y i ~ n g  t o  

e s t i m a t e  emiss ions  and c o s t s  under  h i g h  p r o d u c t i o n  as w e l l  as nomina l  

c o n d i t i o n s .  

f o r  i n d i v i d u a l  p l a n t s  d i d  n o t  a f f e c t  EPA's d e c i s i o n s  r e g a r d i n g  t h e  

s i g n i f i c a n c e  o f  t h e  sources. E i t h e r  u t i l i z a t i o n  r a t e  wou ld  cause 

emiss ions  o f  more t h a n  1,000 t o n s  p e r  y e a r  f r o m  an i n d i v i d u a l  p l a n t  

o p e r a t i n g  under  b a s e l i n e  c o n d i t i o n s .  

2.4.6 Comment (IV-D-3): 

One commenter f e l t  t h a t  R e g u l a t o r y  A l t e r n a t i v e  I 1  f o r  a c r y l i c /  

m o d a c r y l i c  p r o d u c t i o n  f a c i l i t i e s  (Model P l a n t s  1 and 3 )  f a i l e d  t o  

i n c l u d e  emiss ion  r e d u c t i o n  r e q u i  rements f o r  po lymer  s o l u t i o n i n g ,  o r  

c u t t i n g  and b a l i n g  areas. T h i s  commenter c l a i m e d  t h a t  " s o l v e n t  l o s s e s  

On t h e  o t h e r  hand, t h e r e  a r e  o t h e r  p e r i o d s  when p l a n t s  a r e  n o t  

~~~~ 

Us ing  95 p e r c e n t  i n s t e a d  o f  81 p e r c e n t  t o  e s t i m a t e  emiss ions  
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f r om t h e s e  areas w i l l  t y p i c a l l y  account  f o r  a p p r o x i m a t e l y  33 p e r c e n t  

r e c o v e r y  o f  t o t a l  s o l v e n t  l o s t . "  

Response: 

em iss ion  r e d u c t i o n  requ i remen ts  f o r  t h e s e  areas.  Model P l a n t s  1 and 3 
were deve loped t o  c h a r a c t e r i z e  wet-spun a c r y l i c  and dry-spun modac ry l i cs ,  

r e s p e c t i v e l y .  These model p l a n t s  were rev iewed  on s e v e r a l  occas ions  by 

i n d u s t r y  r e p r e s e n t a t i v e s ,  and a p p r o p r i a t e  r e v i s i o n s  were made t o  

subsequent d r a f t s ;  t h e  parameters  g i ven  i n  t h e  B I D  r e f l e c t  t h e  most 

a c c u r a t e  i n f o r m a t i o n  a v a i l a b l e  t o  EPA. 

The commenter i s  c o r r e c t  i n  s a y i n g  t h a t  EPA d i d  n o t  i n c l u d e  

Emiss ion  va lues  f o r  each 1,000 k g  o f  a c r y l i c  f i b e r ,  as  l i s t e d  on  

pages 6-16 and 6-28 o f  t h e  BID show t h a t  f i l t e r i n g / d i s s o l v i n g  

( " s o l u t i o n i n g " )  amount t o  o n l y  1 kg  o f  t h e  40 k g  emiss ions ,  and t h a t  

t o t a l  s o l v e n t  l o s t  (wh ich  equa ls  makeup) e q u a l s  70 kg. L i kew ise ,  t h e  

emiss ion  va lue  shown f o r  t h e  c u t t i n g / b a l i n g  area  i s  1 k g  o f  t h e  40 k g  

emiss ion  l o s s e s  o r  70 k g  t o t a l  l osses .  Emiss ion  va lues  f o r  each 1,000 

k g  o f  m o d a c r y l i c  f i b e r  show t h a t  em iss ions  f rom s o l u t i o n i n g  amount t o  5 
kg  o f  t h e  140 k g  emiss ions  o r  155 kg  t o t a l  s o l v e n t  l o s s .  

r e p o r t s  t h a t  t h e  s o l v e n t  r e s i d u a l  i n  t h e  f i b e r  a f t e r  d r y i n g  i s  v e r y  low 

(as  l o w  as  0.5 p e r c e n t  by w e i g h t ) .  Thus, i t  i s  n o t  p o s s i b l e  t h a t  

s u b s t a n t i a l  amounts o f  s o l v e n t ,  r e l a t i v e  t o  t o t a l  s o l v e n t  l o s s ,  c o u l d  

be r e l e a s e d  a f t e r  t h e  d r y i n g  s tage;  t h e  n e g l i g i b l e  s o l v e n t  r e l e a s e d  i n  

t h e  c u t t i n g  and b a l i n g  area  i s  n o t  s u f f i c i e n t l y  c o n c e n t r a t e d  t o  p e r m i t  

economic recovery .  None o f  t h e s e  emiss ion  va lues  approaches 33 p e r c e n t  

o f  t o t a l  s o l v e n t  l o s s  o r  t o t a l  s o l v e n t  emiss ions .  

I n d u s t r y  

EPA d i d  n o t  i n c l u d e  emiss ion  r e d u c t i o n  requ i remen ts  f o r  t h e s e  a r e a s  

because t h e  emiss ions  a r e  sma l l  r e l a t i v e  t o  e i t h e r  t o t a l  em iss ions  o r  

t o t a l  s o l v e n t  l o s s ,  and i t  would n o t  be t e c h n i c a l l y  o r  e c o n o m i c a l l y  

f e a s i b l e  t o  a t t e m p t  recovery .  

development t h a t  causes more s o l v e n t  t o  be e m i t t e d  a t  t h e s e  p o i n t s ,  t h e y  

wou ld  p r o b a b l y  need t o  be c o n t r o l l e d  t o  ach ieve  compl iance w i t h  t h e  
NSPS. 

2.5 COSTS AND ECONOMIC IMPACTS 

2.5.1 Comment Summary (IV-D-6, IV-0-3, IV-0-4): 

f o r e c a s t s  f o r  a c r y l i c s  as  g i v e n  i n  Tab le  7-1 a r e  o v e r s t a t e d .  

s t a t e d  t h a t  c u r r e n t  c a p a c i t y  w i l l  be  adequate th rough  1987. Two 

However, s h o u l d  t h e r e  be a new process  

One commenter (IV-D-6) c l a i m e d  t h a t  t h e  1982 and 1987 p r o d u c t i o n  

He f u r t h e r  
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commenters ( IV -0 -3 ,  IV-D-4) c l a i m e d  t h a t  t h e  in -house r e g r e s s i o n  equa t ions  

used by  EPA t o  p r o j e c t  g rowth  i n  t h e  i n d u s t r y  a r e  o v e r s i m p l i f i e d ,  and 

do n o t  y i e l d  r e s u l t s  c o n s i s t e n t  w i t h  t r a d i t i o n a l  and h i s t o r i c a l l y  

p roven i n d u s t r y  f o r e c a s t i n g  a u t h o r i t i e s  ( S t a n f o r d  Research I n s t i t u t e ,  

T e x t i l e  I n d u s t r i e s ,  and t h e  Chemical Economics Handbook).  C i t i n g  a 

c u r r e n t  domest ic  p r o d u c t i o n  c a p a c i t y  u t i l i z a t i o n  r a t e  o f  74 p e r c e n t  

( T e x t i l e  Organon, J u l y ,  1982) ,  commenter IV-0-3 s t a t e d  t h a t  r e l i a b l e  

i n d u s t r y  f o r e c a s t s  p r e d i c t  t h a t  no new p r o d u c t i o n  c a p a c i t y  w i l l  be  

needed d u r i n g  t h e  n e x t  f i v e  y e a r s .  

Response: 

EPA made i t s  1983-87 g rowth  p r o j e c t i o n s  f o r  a c r y l i c  and m o d a c r y l i c  

f i b e r s  and c e l l u l o s e  a c e t a t e  and t r i a c e t a t e  f i b e r s  u s i n g  b o t h  p u b l i s h e d  

sources r e f e r e n c e d  by t h e  commenters and in -house r e g r e s s i o n  ana lyses .  

P u b l i s h e d  p r o j e c t i o n s  d e f i n i t e l y  were n o t  i g n o r e d .  I n  f a c t ,  t h e  p r o -  

j e c t i o n s  s e c t i o n s  o f  t h e  S y n t h e t i c  F i b e r s  P r o d u c t i o n  F a c i l i t i e s  B I D  

( p p .  9-36 t o  9-44, 9-60 t o  9-69) d i s c u s s  n e a r l y  a l l  o f  t h e  sources  

suggested by t h e  commenters. 

rev iewed d i d  n o t  cove r  t h e  t i m e  p e r i o d  (1983-1987) and /o r  v a r i a b l e  O F  
i n t e r e s t .  Where a p p r o p r i a t e ,  EPA d i d  use t h e  p u b l i s h e d  p r o j e c t i o n s  as  

w e l l  as i t s  r e g r e s s i o n  r e s u l t s  i n  p e r f o r m i n g  i t s  a n a l y s i s .  

EPA a l s o  found t h a t  t h e r e  was q u i t e  a d i f f e r e n c e  i n  t h e  growth  

EPA found t h a t  many o f  t h e  p r o j e c t i o n s  

~ 

r a t e s  f o _ r e c a s l  by t h e  p u b l i s h e d  p r o j e c t i o n s .  EPA addressed ~ ~~ t hese  ~ 

v a r i a t i o n s  by  s e l e c t i n g  a p r o j e c t i o n  range b r a c k e t e d  b y  a h i g h  and l o w  

p r o d u c t i o n  p r o j e c t i o n  f o r  a l l  t h r e e  s o l v e n t  spun s y n t h e t i c  f i b e r  

commodi t ies  p r o j e c t e d  i n  Chapter  9. These commodi t ies were: a c r y l i c s  

and m o d a c r y l i c s ,  a c e t a t e  t e x t i l e s ,  and a c e t a t e  f i l t e r  tow. 

these commodi t ies,  a c r y l i c s / m o d a c r y l i c s  and a c e t a t e  t e x t i l e s ,  t h e  l o w  

g rowth  p r o j e c t i o n  embraced t h e  c o n t e n t i o n  o f  some o f  t h e  commenters 

t h a t  t h e r e  would be  no new p l a n t  c o n s t r u c t i o n  i n  t h e  p r o j e c t i o n  p e r i o d  

Tab le  2-2 p r o v i d e s  a summary o f  t h e  p r o j e c t i o n s  cons ide red .  Both  

T e x t i l e  I n d u s t r i e s  and T e x t i l e  Organon have p u b l i s h e d  p r o j e c t i o n s  f o r  

domest ic  consumpt ion  o f  a c r y l i c  and m o d a c r y l i c  f i b e r s ,  b u t  n e i t h e r  

Source s p e c i f i c a l l y  addresses p r o d u c t i o n .  P r o j e c t i o n s  have appeared i n  

Chemical and E n g i n e e r i n g  News b u t  t h e  bases and sources  o f  these p r o j e c t i o n s  

a r e  n o t  s p e c i f i e d ,  and t h e  p e r i o d  o f  " l ong - te rm"  1 p e r c e n t  g rowth  i s  n o t  

For  two o f  

( B I D ,  p. 7 - 2 ) .  
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Table 2-2. SUMMARY OF GROWTH PROJECTIONS CONSIDERED 

Projected annual 
Fiber products Source*/ Period of growth  r a t e  

projected date projection ( % )  

Acrylic f i b e r  
production 

Acrylic f ibe r  
demand 

Acrylic f i b e r  
-domes t i  c 
mill con- 
sumpti on 

Acrylic f ibe r  
-domestic 
consumption 

Acrylic f ibe r  
production 

Acetate t e x t i l e  
f i be r s  

Cigarette f i l  t ra-  
t ion tow 

Acetate and 
rayon domes- 
t i c  f i b e r  
con sump t i  on 

Acetate t e x t i l e  
f i be r  produc- 
t i o n  

Cigarette f i l t e r  
tow production 

OR1 
Winter 1979 

C&EN 
12/1/80 

Texti le  
Industr ies  
2/79 

Texti le  
Organon 
1/81 

Regression 
analysis ,  
1982 

CEH 
11/76 

Textile 
Industries 
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dated. Data Resources, Inc. ( D R I ) ,  in i t s  publication Chemical Review 
(Winter, 1979),  provides production project ions through 1987 based on 
data through 1978. 
1978-1990 compares favorably with EPA' s  l i n e a r  regression.  
Indus t r ies  project ion was ul t imately used by EPA fo r  the lower bound 
projection of ace t a t e  f i b e r  production. 

t e x t i l e  f i b e r s  in Text i le  Indus t r ies  do n o t  separate  ace t a t e  from rayon 
f i b e r s  and rayon production g rea t ly  exceeds ace t a t e  f i b e r  production. 
T h u s ,  rayon dominates the c l a s s i f i c a t i o n  and the project ion.  The 
ace ta te  t e x t i l e  project ions ava i lab le  from the Chemical Economics 
Handbook ( C E H )  were based on 1975 data .  Newer project ions are  now 
ava i lab le  from CEH, b u t  these project ions s t i l l  cover only the f i r s t  
pa r t  of the project ion period. 
growth  in to t a l  ace t a t e  and t r i a c e t a t e  f i b e r  production t h r o u g h  1984. 
Acetate t e x t i l e  f i b e r  production i s  projected to  dec l ine ,  b u t  increases  
in c i g a r e t t e  f i l t r a t i o n  tow production a re  expected t o  s l i g h t l y  outweigh 
t h i s  dec l ine .  The growth project ions EPA ul t imately used, in conjunction 
with current  capacity u t i l i z a t i o n ,  resul ted in  fo recas t s  of no new 
ace ta te  t e x t i l e  f i b e r  plants  under e i t h e r  the low or high growth es t imates  
and two t o  four new c i g a r e t t e  f i l t r a t i o n  tow p lan ts  under the low and 
high growth est imates ,  respect ively.  

T h e  regression estimates employed by EPA t o  supplement published 
project ions have been constructed in accordance with accepted methodology. 
The regression methodology employed i s  discussed i n  Chapter 9 o f  the 
B I D ,  a n d ,  for the purposes of project ing emission p o t e n t i a l ,  i s  as 
complete and  sophis t icated a s  i s  possible given data and resource 
a v a i l a b i l i t y .  
2.5.2 Comment (IV-D-1): 

produced c i g a r e t t e  f i l t e r  tow i s  l i k e l y  t o  grow over the projection 
period, addi t ional  production of t h a t  commodity could be met by sh i f t i ng  
ace ta te  t e x t i l e  f i b e r  capacity t o  f i l t e r  tow production. 
f eas ib l e  because the  commenter pro jec ts  a decl ine in ace t a t e  t e x t i l e  
f i b e r  demand and production. 

DRI's compound growth project ion o f  2.3 percent from 
The Text i le  

Pub1 ished growth project ions for  ce l lu lose  ace t a t e  and t r i a c e t a t e  

Currently,  CEH p ro j ec t s  very modest 

~ ~ 

One commenter contended t h a t ,  while the demand fo r  domestically 

This would be 
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Response: 

i t s  examinat ion  of r e c e n t  p r o d u c t i o n  l e v e l s  (1975-1979) i n d i c a t e d  a 

s t a b i l i z a t i o n  i n  p r o d u c t i o n  o f  t h e  p r o d u c t  a f t e r  d r a m a t i c  p r o d u c t i o n  

d e c l i n e s  i n  t h e  1970-1975 pe r iod .  By 1980, most o f  t h e  excess c a p a c i t y  

i n  t h e  a c e t a t e  t e x t i l e  f i b e r  s e c t o r  had been e l i m i n a t e d .  

u t i l i z a t i o n  i n  1980 was ove r  n i n e t y - t w o  p e r c e n t . )  

t r e n d  i n  p r o d u c t i o n  o v e r  t h e  1975-1979 p e r i o d  showed a s l i g h t  i n c r e a s e  

(one p e r c e n t  p e r  y e a r ) .  

p r o j e c t i o n  pe r iod ,  excess a c e t a t e  t e x t i l e  f i b e r  c a p a c i t y  would n o t  be 

a v a i l a b l e  t o  augment t h e  c u r r e n t  c i g a r e t t e  f i l t e r  tow c a p a c i t y .  

Consequent ly ,  any s u b s t a n t i a l  i n c r e a s e  i n  t h e  demand f o r  p r o d u c t i o n  o f  

c i g a r e t t e  f i l t e r  tow would n e c e s s i t a t e  new p l a n t  c o n s t r u c t i o n .  
2.5.3 Comment (IV-D-6): 

W h i l e  EPA does n o t  p r o j e c t  any new a c e t a t e  t e x t i l e  f i b e r  p l a n t s ,  

( C a p a c i t y  

Moreover, t h e  t i m e  

A s  a r e s u l t ,  EPA conc luded  t h a t  d u r i n g  t h e  

One commenter c la imed  t h a t  t h e  c r e d i t  f o r  recove red  s o l v e n t  was 

o v e r s t a t e d  because t h e  f u l l  marke t  p r i c e  was used i n  c a l c u l a t i n g  t h e  

c r e d i t s .  The commenter e x p l a i n e d  t h a t  a f i b e r  p roducer  who a l s o  i s  a 

manu fac tu re r  o f  t h e  s o l v e n t  i n  q u e s t i o n  w i l l  n o t  g e t  t h e  c r e d i t  f o r  

f u l l  sav ings ,  b u t  o n l y  f o r  t h e  a c t u a l  c o s t s  o f  m a n u f a c t u r i n g  and 

t r a n s p o r t a t i o n .  

Respohse: 

r e c o v e r y  c r e d i t s  was based on g e n e r a l l y  accep ted  economic p r i n c i p l e s .  

I n  a c o m p e t i t i v e  s e t t i n g ,  marke t  p r i c e s  r e p r e s e n t  t h e  o p p o r t u n i t y  c o s t  

o f  resources .  I n t e r n a l  a c c o u n t i n g  v a l u a t i o n s  o f t e n  r e f l e c t  sunk c o s t s  

o r  marke t  s t r u c t u r e  phenomena wh ich ,  w h i l e  r e a l  enough t o  t h e  f i r m ,  do 

n o t  b e s t  r e f l e c t  t h e  v a l u e  o f  a good t o  t h e  economy as a whole. 

economic concept  of o p p o r t u n i t y  c o s t  as  r e f l e c t e d  i n  marke t  p r i c e s  

shou ld  be t h e  b a s i s  f o r  an economic a n a l y s i s  o f  a s tandard .  

as t h e s e  commenters have, t h a t  t h e  i n t e r n a l  o p p o r t u n i t y  c o s t  o f  t h e i r  

s o l v e n t  p r o d u c t i o n  equipment i s  ze ro  i s  i n  c o n f l i c t  w i t h  t h e  premium 

(as  embodied i n  p r i c e )  t h a t  t h e  e x t e r n a l  marke t  appears t o  p l a c e  on 

t h a t  equipment.  

2.5.4 Comment (IV-D-1, IV-D-3, IV-D-4): 

The d e c i s i o n  t o  use t h e  marke t  p r i c e s  o f  s o l v e n t s  t o  c a l c u l a t e  

The 

To argue, 

The commenters no ted  t h a t  c a p i t a l  c o s t s  f o r  model p l a n t s  d i d  n o t  

i n c l u d e  c o s t s  f o r  u t i l i t i e s  and po lymer  manufac tur ing .  They i n d i c a t e d  
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-- 

t h a t  i f  p r e s e n t  domest ic  a c e t a t e  f i b e r  p l a n t s  r u n  a t  f u l l  c a p a c i t y ,  

t h e r e  would l i k e w i s e  be no excess polymer c a p a c i t y  a v a i l a b l e  t o  s u p p l y  

a new f i l a m e n t  o r  c i g a r e t t e  tow s p i n n i n g  f a c i l i t y .  

c i t e d  t h e  h i g h  c o s t  o f  po lymer m a n u f a c t u r i n g  equipment ( s t a i n l e s s  s t e e l ,  

e t c . )  and u t i l i t i e s  such as c o a l - f i r e d  steam b o i l e r s ,  which when added 

t o  t h e  c o s t  o f  a new s p i n n i n g  f a c i l i t y ,  would d r i v e  t h e  p r o d u c t  c o s t  

beyond t h e  c o m p e t i t i v e  range w i th  s u b s t i t u t e  f i b e r s  o r  i m p o r t s .  Another 

commenter ( IV -0 -4 )  s a i d  t h e  a c t u a l  c o s t  t o  a manufacturer  f o r  i n c r e a s e d  

f i b e r  p r o d u c t i o n  s h o u l d  i n c l u d e  t h e  c o s t  o f  new polymer m a n u f a c t u r i n g  

c a p a c i t y .  

Response: 

a c e t a t e  f i b e r  p r o d u c t i o n  do n o t  i n c l u d e  polymer m a n u f a c t u r i n g  c a p a c i t y  

(e.g., a c e t a t e  f l a k e  c a p a c i t y ) ,  and t h e  c a p i t a l  c o s t s  o f  po lymer 

p r o d u c t i o n  f a c i l i t i e s  a r e  n o t  i n c l u d e d  i n  new p l a n t  c o s t s .  

n o t  mean t h a t  polymer c o s t s  a r e  i g n o r e d .  

a r e  used t o  e s t i m a t e  polymer c o s t s  t o  new p l a n t s .  

s e t t i n g ,  market  p r i c e  r e p r e s e n t s  t h e  economic o p p o r t u n i t y  c o s t  o f  any 

resource .  I n  p a r t i c u l a r ,  market  p r i c e  c o v e r s  a l l  t h e  c o s t s  o f  p r o d u c t i o n ,  

i n c l u d i n g  payments on p r i n c i p a l  and i n t e r e s t ,  and t h e r e f o r e  embodies 

t h e  c a p i t a l  c o s t s  a s s o c i a t e d  w i t h  t h e  p r o d u c t i o n  o f  t h e  polymer,  

E s t i m a t i n g  f u t u r e  po lymer p r i c e s  t h e r e f o r e  i n v o l v e s  more t h a n  j u s t  

f o r e c a s t i n g t h e  c o s t  o t - ~ f u t u r e  p l a n t s .  I f  t h e  polymer i n d u s t r y  i s  

o p e r a t i n g  n e a r  c a p a c i t y  ( a s  i s  c l a i m e d ) ,  t h e n  t h e  c u r r e n t  marke t  p r i c e  

used i n  t h e  a n a l y s i s  may a c t u a l l y  r e f l e c t  a p r i c e  premium c o r r e s p o n d i n g  
t o  t h e  a d d i t i o n a l  c o s t  o f  b r i n g i n g  new c a p a c i t y  on l i n e .  

2.5.5 Comment ( IV-0-3,  IV-0-4):  

f i l t e r  tow p l a n t  s h o u l d  be $104 m i l l i o n  i n s t e a d  o f  $67.1 m i l l i o n  shown 

i n  t h e  p roposa l  B I D .  Commenter IV-D-4 s a i d  t h a t ,  as t h e  b u i l d e r  of t h e  

l a s t  f i l t e r  tow p l a n t  i n  t h e  w o r l d ,  h i s  company i s  u n i q u e l y  q u a l i f i e d  

t o  p r o v i d e  c o s t  d a t a  t o  €PA and had p r o v i d e d  a c t u a l  c o s t  i n f o r m a t i o n  

document ing a $104 m i l l i o n  e s t i m a t e .  

Response: 

t o  e s t i m a t e  c a p i t a l  c o s t  f o r  new f i l t e r  tow p l a n t s .  The i n f o r m a t i o n  

Commenter IV-0-1 

The commenters a r e  c o r r e c t  t h a t  t h e  model p l a n t s  f o r  c e l l u l o s e  

T h i s  does 

I n  t h e  a n a l y s i s ,  marke t  p r i c e s  

I n  a c o m p e t i t i v e  

~~ ~ 
~~ 

- 

Two commenters c l a i m e d  t h a t  t h e  b a s e l i n e  c a p i t a l  c o s t  f o r  a new 

We agree w i t h  commenter IV-0-4 t h a t  h i s  company i s  w e l l  q u a l i f i e d  

2-2 6 



s u p p o r t i n g  t h e  $104 m i l l i o n  e s t i m a t e  was c a r e f u l l y  c o n s i d e r e d  by €PA as 

was o t h e r  i n f o r m a t i o n  p r o v i d e d  by h i s  company and o t h e r  companies. 

response t o  an e a r l i e r  s i m i l a r  c l a i m ,  EPA e x p l a i n e d  i n  a l e t t e r  t o  com- 

menter  IV-13-4 (docke t  i t e m  I I -C -138) ,  how t h e  $67.1 m i l l i o n  was d e r i v e d  

and why i t  was c o n s i d e r e d  t o  be t h e  b e s t  e s t i m a t e  a f t e r  e v a l u a t i n g  a l l  

a v a i l a b l e  i n f o r m a t i o n .  
c o s t  d a t a  t o  s u p p o r t  t h e i r  comment. 

c o s t  e s t i m a t e s  f o r  new f i l t e r  tow p l a n t s  s h o u l d  n o t  be changed. 

2.5.6 Comment ( IV -D-3 ) :  

One commenter s a i d  t h a t ,  based on a survey o f  a c t u a l  c o s t s ,  t h e  

a d d i t i o n a l  c a p i t a l  c o s t  r e q u i r e d  t o  a c h i e v e  A l t e r n a t i v e  I 1  c o n t r o l  a t  

a c r y l i c l m o d a c r y l i c  p r o d u c t i o n  f a c i l i t i e s  (Model P l a n t  1 )  i s  unders ta ted .  

Where t h e  Agency e s t i m a t e d  t h e  A l t e r n a t i v e  I 1  i n c r e m e n t a l  c a p i t a l  c o s t  

a t  $3.8 m i l l i o n ,  t h e  commenter e s t i m a t e d  i t  t o  be $6.3 m i l l i o n .  

F o r  Model P l a n t  4, t h e  commenter d i s p u t e d  t h e  i n c r e m e n t a l  c a p i t a l  

c o s t  e s t i m a t e s  c o n t a i n e d  i n  t h e  B I D  a s s o c i a t e d  w i t h  t h e  i n c r e a s e d  

c o n t r o l  f r o m  A l t e r n a t i v e  I 1  t o  A l t e r n a t i v e  111. S p e c i f i c a l l y ,  t h e  B I D  

e s t i m a t e s  an i n c r e m e n t a l  c a p i t a l  c o s t  of $1.2 m i l l i o n ;  t h e  commenter 

e s t i m a t e s  t h e s e  same c o s t s  a t  about  $7.4 m i l l i o n ,  and c l a i m s  EPA has 

u n d e r s t a t e d  t h e s e  c o s t s  by 516 p e r c e n t .  

Response: 

I n  

The commenters have n o t  p r o v i d e d  any a d d i t i o n a l  

There fo re ,  EPA b e l i e v e s  t h e  c a p i t a l  

Because some o f  t h e  t e x t  and a r e l a t e d  t a b l e  p r o v i d e d  by t h i s  

commenter made c o n f u s i n g  and i n a p p r o p r i a t e  comparisons, EPA c o n t a c t e d  

t h i s  commenter and asked f o r  c l a r i f i c a t i o n .  However, t h e  commenter d i d  

n o t  b e l i e v e  any r e v i s i o n s  were necessary.  

The commenter 's c l a i m  c o n c e r n i n g  i n c r e m e n t a l  c a p i t a l  c o s t s  f o r  

Model P l a n t  1, A l t e r n a t i v e  I 1  were n o t  s u p p o r t e d  by any i n f o r m a t i o n  o r  

data.  F o r  Model P l a n t  4, t h e  commenter has i n a p p r o p r i a t e l y  compared 

i n c r e m e n t a l  c o s t s  t o  a r r i v e  a t  t h e  516 p e r c e n t  v a l u e  above. 

shows t h e  B I D - r e p o r t e d  i n c r e m e n t a l  c a p i t a l  c o s t s  between A l t e r n a t i v e  I 1  
and A l t e r n a t i v e  I 1 1  a t  $1.2 m i l l i o n .  He c l a i m s  t h i s  v a l u e  s h o u l d  be 

$7.4 m i l l i o n ,  b u t  t h e  t a b l e  o f  c o s t s  p r o v i d e d  by t h e  commenter shows 

t h a t  $7.4 m i l l i o n  i s  h i s  e s t i m a t e  o f  t h e  a d d i t i o n a l  c o s t  r e q u i r e d  above 

b a s e l i n e  t o  meet A l t e r n a t i v e  111 c o n t r o l .  The commenter has t h u s  

He c o r r e c t l y  
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i n c o r r e c t l y  compared a b a s e l i n e  t o  A l t e r n a t i v e  I 1 1  i n c r e m e n t a l  c o s t  

($7.4 m i l l i o n )  w i t h  t h e  EPA A l t e r n a t i v e  I 1  t o  I11 i n c r e m e n t a l  c o s t  

($1.2 m i l l i o n ) .  

c o s t s ,  and i s  compar ing t h e s e  c o s t s  d i r e c t l y  w i t h  1980-based c o s t s .  

A p p l i c a t i o n  o f  an i n f l a t i o n  f a c t o r  o f  about  10 p e r c e n t  f o r  t h a t  p e r i o d  

wou ld  s i g n i f i c a n t l y  na r row t h e  d i f f e r e n c e  between t h e  B I D  va lues  and 

t h e  commenter 's s t a t e d  values. The commenter 's 1981 v a l u e  o f  $7.4 

m i l l i o n ,  i f  reduced by about  1 0  p e r c e n t  f o r  i n f l a t i o n ,  would be $6.7 

m i l l i o n  f o r  comparable 1980 d o l l a r s .  EPA r e p o r t s  (BID T a b l e  8-3) t h e  

i n c r e m e n t a l  c o s t  o f  c o n t r o l  above b a s e l i n e  t o  A l t e r n a t i v e  111 a t  $4.2 
m i l l i o n .  

a d i f f e r e n c e  o f  37 p e r c e n t ,  n o t  516 p e r c e n t .  

m a n u f a c t u r e  a c r y l i c  and /o r  m o d a c r y l i c  f i b e r s .  The r e p o r t e d  c o s t s  f o r  

r e l e v a n t  p rocess  a reas  and i t e m s  of  c o n t r o l  equipment a t  t h e  v a r i o u s  

p l a n t s  d i d  n o t  c l u s t e r  about a s i n g l e  va lue ,  b u t  r a t h e r  showed a range 

o f  va lues.  EPA r e c o g n i z e s  t h a t  t h e r e  a r e  l e g i t i m a t e  reasons f o r  t h e  

v a r i a t i o n s ,  such as non-process r e l a t e d  o p t i o n s ,  m a t e r i a l s  and q u a l i t y  

o f  c o n s t r u c t i o n ,  and v a r i a t i o n s  i n  t h e  p rocesses  themselves. The va lues  

p r e s e n t e d  i n  t h e  B I D  w i l l  t h e r e f o r e  n o t  n e c e s s a r i l y  r e f l e c t  any g i v e n  

p l a n t ' s  c o s t s  e x a c t l y ;  EPA b e l i e v e s  t h a t  t h e  BID-presented c o s t s  a r e  

r e a s o n a b l y  v a l i d  r e p r e s e n t a t i o n s  o f  c o s t s  a t  new o r  r e c o n s t r u c t e d  

f a c i l i t i e s .  

2.5.7 Comment (IV-D-3, IV-D-4):  

F u r t h e r  i t  s h o u l d  be n o t e d  t h a t  t h e  commenter has r e p o r t e d  1981-based 

The a p p r o p r i a t e  compar ison i s  t h e r e f o r e  $4.2 w i t h  $6.7 m i l l i o n ,  

EPA has r e c e i v e d  c a p i t a l  c o s t  i n f o r m a t i o n  f r o m  s i x  p l a n t s  t h a t  

~~ ~~~~~ ~ ~~ ~ ~~~~ ~~~~ ~~ ~~~~ ~~~~ ~~~ 

Two commenters c l a i m e d  t h a t  because t h e  b a s e l i n e  c a p i t a l  c o s t  f o r  
a new f i l t e r  tow p l a n t  was u n d e r e s t i m a t e d  by EPA, a r e - e v a l u a t i o n  

o f  t h e  c o s t - e f f e c t i v e n e s s  u s i n g  $104 m i l l i o n  a s  t h e  b a s e l i n e  c a p i t a l  

c o s t  would show t h e  s tandards  t o  be undu ly  burdensome. Commenter 
IV-D-3 a l s o  suggested t h a t  t h e  same would be t r u e  f o r  a c r y l i c l m o d a c r y l i c  

f i b e r  f a c i l i t i e s .  

Response: 

amount needed t o  b u i l d  a new f a c i l i t y  i n - t h e  absence o f  t h e  NSPS. It 

i s  used as a " b a s e l i n e "  a g a i n s t  wh ich  t o  compare t h e  c o s t s  a s s o c i a t e d  

w i t h  c o n t r o l  equipment t o  a c h i e v e  t h e  NSPS. Thus, i t  does n o t  a f f e c t  

The b a s e l i n e  c a p i t a l  c o s t  r e f e r r e d  t o  by t h e  commenters i s  t h e  
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t h e  c o s t - e f f e c t i v e n e s s  o f  t h e  NSPS. C o s t - e f f e c t i v e n e s s  i s  a compar ison 

of t h e  i n c r e a s e  i n  a n n u a l i z e d  c o s t s  (beyond b a s e l i n e )  t o  a c h i e v e  t h e  

NSPS t o  t h e  i n c r e a s e  

b a s e l i n e ) .  Thus, w h i l e  t h e  amount o f  b a s e l i n e  c a p i t a l  c o s t  may a f f e c t  

a company's d e c i s i o n  t o  b u i l d  a new p l a n t ,  w i t h  o r  w i t h o u t  an NSPS i n  

e f f e c t ,  i t  does n o t  a f f e c t  t h e  c o s t - e f f e c t i v e n e s s  o f  t h e  NSPS. A 

h i g h e r  b a s e l i n e  f a c i l i t y  c o s t  does r e s u l t  i n  a i r  p o l l u t i o n  c o n t r o l  

c o s t s  becoming a s m a l l e r  pe rcen tage  o f  t h e  t o t a l  c o s t  o f  p r o d u c i n g  a 

p r o d u c t .  

2.5.8 Comment (IV-D-3, IV-D-4): 

b u i l d  a new f i l t e r  tow p r o d u c t i o n  f a c i l i t y  because t h e  h i g h  c a p i t a l  

c o s t  o f  a new p l a n t  would r e q u i r e  a p r i c e  i n c r e a s e  o f  50 p e r c e n t  i f  

EPA's c a p i t a l  c o s t  e s t i m a t e  f o r  a b a s e l i n e  p l a n t  o f  $67.1 m i l l i o n  i s  

used, o r  7 5  p e r c e n t  i f  t h e  commenters' e s t i m a t e  o f  $104 m i l l i o n  i s  

used. The commenters c l a i m e d  t h a t  t h e r e  wou ld  be no new p l a n t s  b u i l t ,  

t h e r e f o r e ,  p a r t i c u l a r l y  s i n c e  c u r r e n t  p r i c e s  o f  d o m e s t i c a l l y  produced 

f i l t e r  t ow  a r e  under ' se r ious  p r e s s u r e  f r o m  f o r e i g n  c o m p e t i t i o n .  

Commenter IV-D-3 suggested t h a t  s u b s t i t u t e s  f o r  f i l t e r  tow m i g h t  be 

used by c i g a r e t t e  manu fac tu re rs  i f  t h e  p r i c e  o f  f i l t e r  t ow  i n c r e a s e d  

s i g n i f i c a n t l y .  He a l s o  recommended t h a t  EPA r e c a l c u l a t e  t h e  g rowth  

f o r e c a s t  f o r  f i l t e r  t ow  by i n c o r p o r a t i n g  t h e  40 p e r c e n t  e x p o r t  market ,  

c o n s i d e r i n g  t h e  e f f e c t  o f  p r i c e  i n c r e a s e s  on t h e  e x p o r t  market,  and 

c o n s i d e r i n g  t h e  excess c a p a c i t y  c u r r e n t l y  a v a i l a b l e .  He a l s o  t o o k  

i s s u e  w i t h  t h e  € P A  p o s i t i o n  t h a t  t h e  demand f o r  c i g a r e t t e s  i s  h i g h l y  

i n e l a s t i c .  The commenter f e l t  t h a t  t h i s  a s s e r t i o n  was d i s p u t e d  by 

r e c e n t  s i g n i f i c a n t  decreases i n  c i g a r e t t e  consumption i n  b o t h  t h e  

U n i t e d  Kingdom and West Germany a f t e r  t h e  i m p o s i t i o n  o f  e x c i s e  t a x e s .  

I n  a d d i t i o n ,  t h e  commenter c i t e d  t h e  Amer ican Tobacco I n s t i t u t e  e s t i m a t i o n  

o f  a 3 t o  8 p e r c e n t  d e c l i n e  i n  1983 domes t i c  consumption o f  c i g a r e t t e s  

f o l l o w i n g  t h e  i m p o s i t i o n  o f  an $0.08 p e r  pack e x c i s e  t a x .  

Response: 
A c e t a t e  f i l t e r  tow m a n u f a c t u r e r s  have a l e g i t i m a t e  concern  abou t  

t h e  i n t e r n a t i o n a l  c o m p e t i t i v e n e s s  o f  new f a c i l i t i e s .  F o r e i g n  e x p o r t s  

make up about  40 p e r c e n t  o f  t h e i r  market.  It s h o u l d  be noted,  however, 

t h a t  t h e  h i g h  i m p l i c i t  p r i c e s  f o r  f i l t e r  t ow  f r o m  new f a c i l i t i e s  

i n  t h e  amount o f  e m i s s i o n  r e d u c t i o n  (beyond 

Two commenters s a i d  t h a t  f i l t e r  tow p roducers  c o u l d  n o t  a f f o r d  t o  
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o r i g i n a t e s  a lmos t  e x c l u s i v e l y  f rom t h e  c o s t  of t h e  f a c i l i t y ,  n o t  f rom 

t h e  c o s t  o f  a i r  p o l l u t i o n  c o n t r o l .  To t h e  e x t e n t  t h a t  f o r e i g n  p roducers  

s h a r e  t h e  c o n d i t i o n s  t h a t  have r e s u l t e d  i n  such an i n c r e a s e  i n  t h e  

b a s e l i n e  c o s t  o f  c i g a r e t t e  f i l t e r  tow f rom a new f a c i l i t y ,  t h e  e x p o r t  

marke t  f o r  domest ic  tow p roducers  w i l l  p r o b a b l y  remain s t r o n g .  

I n t e r a c t i o n  between domest ic  and i n t e r n a t i o n a l  makers o f  c i g a r e t t e  

f i l t e r  tow a l s o  depends on d i f f e r i n g  demand t r e n d s  across  marke ts .  

p a r t i c u l a r ,  market  p e n e t r a t i o n  o f  f i l t e r e d  c i g a r e t t e s  i s  l o w e r  abroad 

t h a n  i n  t h e  U n i t e d  S t a t e s  and w i l l  p r o b a b l y  c o n t i n u e  t o  i n c r e a s e  o u t s i d e  

t h e  U n i t e d  S t a t e s .  I nc reased  consumpt ion o f  f i l t e r e d  c i g a r e t t e s  w i l l  

r e s u l t  i n  i n c r e a s e d  demand f o r  f i l t r a t i o n  tow. Thus t h e  w o r l d  marke t  

f o r  tow w i l l  p r o b a b l y  c o n t i n u e  t o  grow. 

I n  

S i n c e  a v a i l a b l e  d a t a  and resources  d i d ' n o t  p e r m i t  d e t a i l e d  a n a l y s i s  

o f  t h e  demand and supp ly  r e l a t i o n s h i p  d i scussed  above, e s t i m a t e s  o f  t h e  

n e t  e f f e c t  o f  p o t e n t i a l  p o s i t i v e  o r  n e g a t i v e  i n f l u e n c e s  on t h e  compet- 

i t i v e n e s s  o f  domest ic  tow p roducers  i n  t h e  i n t e r n a t i o n a l  market  c o u l d  

n o t  be made. EPA t h e r e f o r e  s e l e c t e d  t h e  n e u t r a l  assumpt ion t h a t  domest ic  

manu fac tu re rs  would m a i n t a i n  t h e i r  market  share. 

EPA's p o s i t i o n  t h a t  p r i c e  i n c r e a s e s  f o r  c i g a r e t t e  f i l t e r  tow w i l l  

have l i t t l e  e f f e c t  on t h e  e x p o r t  market  d e r i v e s  i n  p a r t  f rom an assumpt ion 

t h a t  t h e  p r i c e  e l a s t i c i t y  o f  e x p o r t  demand i s  s i m i l a r  t o  t h e  p r i c e  

e l a s t i c i t y  o f  domest ic  demand. 

d o m e s t i c d e m a n d ~ f o r  c i ~ g a r e t t e   filter^^ tow w3s d e r i ~ v e d  f rom the-pr ic~e-=-~ 

e l a s t i c i t y  f o r  c i g a r e t t e s  themselves.  C i g a r e t t e  demand i s  g e n e r a l l y  

found t o  be h i g h l y  p r i c e  i n e l a s t i c  ( see  Source 90, BID). The demand 

f o r  c i g a r e t t e  f i l t e r  tow i s  e s t i m a t e d  t o  be even more i n e l a s t i c  because 

i t  i s  o n l y  a sma l l  p a r t  o f  a c i g a r e t t e  c o s t .  A c c o r d i n g l y ,  an i n c r e a s e  

i n  c i g a r e t t e  f i l t e r  tow p r i c e  i s  n o t  expec ted  t o  have a major  impact  on 

s e c u l a r  g rowth  i n  a c e t a t e  f i l t e r  tow consumption. 

The EPA a n a l y s i s  does n o t  i g n o r e  t h e  p o s s i b i l i t y  o f  s u b s t i t u t i o n  

i n  c i g a r e t t e  f i l t e r  p r o d u c t i o n ,  b u t  i t  does judge  such s u b s t i t u t i o n  t o  

be o f  l i m i t e d  p o t e n t i a l .  It i s  b e l i e v e d  t h a t  c i g a r e t t e  manu fac tu re rs  

exper imen t  w i t h  a l t e r n a t e  m a t e r i a l s  p r i n c i p a l l y  f o r  l o n g r u n  purposes, 
e s p e c i a l l y  f o r  i n c o r p o r a t i o n  i n  new brands .  

The e s t i m a t e  o f  t h e  p r i c e  e l a s t i c i t y  o f  

S ince  f i l t e r  d e s i g n  a f f e c t s  
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t h e  t a s t e  and t h e r e f o r e  t h e  d e s i r a b i l i t y  o f  a c i g a r e t t e ,  manufac turers  

a r e  e x t r e m e l y  h e s i t a n t  t o  s u b s t i t u t e  f i l t e r  m a t e r i a l s  i n  e x i s t i n g  

brands (p. 9-91 o f  B ID) .  

I t  i s  recogn ized  t h a t  t h e  U.S. p o s i t i o n  i n  t h e  w o r l d  f i l t e r  t ow  

marke t  i s  n o t  what i t  once was. However, t h e  b u l k  o f  t h e  d e c l i n e  i n  

U.S. marke t  share  o c c u r r e d  some y e a r s  ago. 

U n i t e d  S t a t e s  was r e s p o n s i b l e  f o r  54 p e r c e n t  o f  w o r l d  f i l t e r  tow produc-  

t i o n .  Acco rd ing  t o  t h e  most r e c e n t l y  a v a i l a b l e  da ta ,  t h e  U.S. s h a r e  

appears t o  have been s u f f i c i e n t l y  s t a b l e  o v e r  t h e  l a s t  decade t o  

j u s t i f y  an assumpt ion o f  c o n t i n u e d  main tenance o f  i t s  w o r l d  marke t  

share.  

2.5.9 Comment (IV-0-3, IV-0-4, IV-D-6): 

$70 m i l l i o n  f o r  a b a s e l i n e  a c r y l i c l m o d a c r y l i c  p l a n t  was t o o  low. 

Commenters IV-D-3 and IV-D-4 s a i d  t h a t  t h e  c o s t  e s t i m a t e  f o r  t h e  

c i g a r e t t e  f i l t e r  tow p l a n t  was t o o  low.  A l l  t h e  commenters conc luded 

t h a t  t h e  underes t ima ted  c a p i t a l  c o s t s  r e s u l t e d  i n  i m p l i c i t  p r i c e  

e s t i m a t e s  f o r  t h e  f i b e r s  t h a t  were t o o  low. 

c a p i t a l  c o s t  e s t i m a t e s  would r e s u l t  i n  c o r r e s p o n d i n g l y  h i g h e r  i m p l i c i t  

f i b e r  p r i c e s  t h a t  wou ld  remove any i n c e n t i v e  t o  b u i l d  new p l a n t s .  

Response: 

d r a m a t i c a l l y  change t h e  r e s u l t s  o f  t h e  i m p l i c i t  p r i c e  a n a l y s i s .  T h i s  

i s  because so much o f  t h e  p r o d u c t  c o s t  i s  r e l a t e d  t o  t h e  c o s t  o f  

o p e r a t i n g  i n p u t s ,  and n o t  t o  c a p i t a l  equipment  (pp. 9-72 and 9-85 o f  

t h e  B ID) .  I n  o r d e r  t o  t e s t  t h i s  c o n t e n t i o n ,  €PA r a n  t h e  i m p l i c i t  p r i c e  

model w i t h  t h e  c a p i t a l  c o s t  va lues  suggested by t h e  commenters. I t  was 

found t h a t  t h e  i m p l i c i t  p r i c e  o f  a c r y l i c s  i n c r e a s e d  o n l y  f o u r  t o  n i n e  

c e n t s  o v e r  t h e  b a s e l i n e  p r i c e  o f  $2.45/kg; t h e  i m p l i c i t  p r i c e  o f  c i g a r e t t e  

f i l t e r  t ow  i n c r e a s e d  fou r teen  c e n t s  ove r  t h e  b a s e l i n e  a n a l y s i s  p r i c e  o f  

$3.47. 

2.5.10 Comment ( IV-0-3) :  

W h i l e  g r a n t i n g  t h a t  i t  may be p o s s i b l e  t o  d e s i g n  adequate s a f e t y  

c o n t r o l s  and m o n i t o r s  f o r  e n c l o s u r e  systems a t  f i l t e r  tow f a c i l i t i e s ,  

one commenter s t a t e d  t h a t  t h e  Agency has f a i l e d  t o  adequa te l y  account  

f o r  t h e  i n c r e m e n t a l  c o s t  o f  such s a f e t y  equipment systems. He r e f e r e n c e d  

Throughout  t h e  1970 's  t h e  

One commenter ( IV-0-6)  s a i d  t h a t  EPA's c a p i t a l  c o s t  e s t i m a t e  o f  

They suggested t h a t  h i g h e r  

EPA does n o t  b e l i e v e  t h a t  l a r g e r  new p l a n t  c a p i t a l  c o s t s  wou ld  
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t h e  December 8, 1981, memorandum t i t l e d ,  " D i s c u s s i o n  o f  P o t e n t i a l  S a f e t y  

( E x p l o s i o n )  Problem A s s o c i a t e d  w i t h  t h e  Use o f  E n c l o s u r e s  ( S y n t h e t i c  

F i b e r s  NSPS, ESED P r o j e c t  80/15),  ( d o c k e t  i t e m  1 1 4 - 8 6 )  and no ted  i n  

h i s  comment t h a t  equipment c o s t s  a s s o c i a t e d  w i t h  t h e  p r e v e n t i o n  o f  

e x c e s s i v e  r i s k s  were, " s u b s t a n t i a l l y  g r e a t e r  t h a n  t h e  t o t a l  d i r e c t  c o s t  

o f  $3.2 m i l l i o n  e s t i m a t e d  by EPA f o r  t h e  A l t e r n a t i v e  I 1  c o n t r o l  system 

s t a t e d  i n  t h e  B I D ,  Page 8-10." He quo ted  t h e  memorandum t o  read, " t h e  

equipment c o s t s  a s s o c i a t e d  w i t h  t h e  p r e v e n t i o n  o f  e x c e s s i v e  r i s k  a r e  

... 5 p e r c e n t  o f  t h e  t o t a l  c a p i t a l  c o s t  f o r  a new s p i n n i n g  process."  

Response: 

was e s t i m a t e d  t o  "amount t o  -- l e s s  t h a n  5 p e r c e n t  o f  t h e  t o t a l  c a p i t a l  

c o s t s  f o r  a new s p i n n i n g  process."  It 

s h o u l d  have r e a d  "amount t o  l e s s  t h a n  5 p e r c e n t  o f  t h e  t o t a l  c o n t r o l  

equipment c a p i t a l  c o s t s  above t h e  b a s e l i n e  l e v e l  f o r  a new s p i n n i n g  

p rocess " ,  n o t  t h e  t o t a l  c o s t  o f  a b a s e l i n e  p l a n t .  The commenter, i n  

a p p l y i n g  t h e  5 p e r c e n t  t o  t h e  t o t a l  c a p i t a l  c o s t  f o r  a new s p i n n i n g  

p rocess  EPA b a s e l i n e  p l a n t ,  a r r i v e d  a t  a s a f e t y  equipment c o s t  o f  $3.4 

m i l l i o n  (.D5 x $67.1 = 3.4). 

Based on t h i s ,  t h e  commenter concluded t h a t  t h e  $3.4 m i l l i o n  

s a f e t y  equipment c o s t  r e p r e s e n t e d  a " s u b s t a n t i  a1 l y  g r e a t e r "  c o s t  t h a n  

t h e  t o t a l  d i r e c t  c o s t  o f  $3.2 m i l l i o n  e s t i m a t e d  by t h e  EPA f o r  t h e  

A l t e r n a t i v e  111 e n t i r e  c o n t r o l ~ s y s t e m ,  as s t a t e d  i ~ n - t h e  B I D ,  Page 8-10. 

The i n c r e m e n t a l  c a p i t a l  c o s t s  above t h e  b a s e l i n e  l e v e l  f o r  an  a c e t a t e  

f i l t e r  t ow  m a n u f a c t u r i n g  p l a n t  (EPA model p l a n t  4 )  a r e  e s t i m a t e d  t o  be 

43.0 m i l l i o n ,  wh ich  r e p r e s e n t s  4.5 p e r c e n t  o f  t h e  t o t a l  c a p i t a l  c o s t  
a s s o c i a t e d  w i t h  a b a s e l i n e  p l a n t  ( T a b l e  8-3 o f  BID) .  Consequent ly ,  

t h e  s a f e t y  equipment  c o s t s  a r e  $0.15 m i l l i o n  (0.05 x 3.0 = 0.15) and 

n o t  $3.4 m i l l i o n ,  as was p r e v i o u s l y  i n t e r p r e t e d  f r o m  t h e  c i t e d  memorandum. 

2.5.11 Comment (IV-0-3): 

e m i s s i o n  r e d u c t i o n s  a t  po lymer s o l u t i o n i n g  and c u t t i n g / b a l i n g  a reas  i n  

a c r y l i c  o r  m o d a c r y l i c  f i b e r  p l a n t s  would be  $8.8 m i l l i o n .  He n o t e d  

t h a t  EPA had f a i l e d  t o  i n c l u d e  e m i s s i o n  r e d u c t i o n  r e q u i r e m e n t s  f o r  

t h e s e  areas. 

The equipment c o s t  r e f e r r e d  t o  i n  t h e  December 8, 1981, memorandum 

The w o r d i n g  was i n c o r r e c t .  

~~~ ~ ~ ~~ ~~~~ ~~~~~~ ~~ ~~~~~ 

One commenter n o t e d  t h a t  t h e  c a p i t a l  i n v e s t m e n t  r e q u i r e d  t o  a c h i e v e  



Response: 

As shown i n  t h e  response t o  comment number 2.4.6, t h e  s tandards  a r e  

n o t  based on c o n t r o l  of em iss ions  from t h e s e  a reas  because t h e y  a r e  

r e l a t i v e l y  sma l l  compared t o  t o t a l  s o l v e n t  em iss ions ,  and more d i f f i c u l t  

o r  expens ive  t o  c a p t u r e  r e l a t i v e  t o  o t h e r  em iss ion  p o i n t s  i n  t h e  same 

p l a n t s .  Because t h e s e  emiss ions  were n o t  c o n s i d e r e d  t o  be c o n t r o l l a b l e ,  

no c a p i t a l  o r  o t h e r  c o s t s  were a s s o c i a t e d  w i t h  t h e s e  emiss ion  p o i n t s .  

2.5.12 Comment (IV-D-3): 

a s s o c i a t e d  w i t h  t h e  r e g u l a t o r y  a l t e r n a t i v e s  a r e  underes t ima ted .  T h i s  

was suppor ted,  i n  t h e  commenter's o p i n i o n ,  by t h e  Agency n o t  i n c l u d i n g  

t h e  f o l l o w i n g  two f a c t o r s  i n  i t s  c o s t  e s t i m a t e s :  

One commenter i n d i c a t e d  t h a t  Agency-generated o p e r a t i n g  c o s t s  

( 1 )  t h e  a d d i t i o n a l  c o s t  o f  t h e  w a t e r  r e q u i r e d  t o  s t r i p  t h e  s o l v e n t  
f r o m  t h e  sc rubber  system and t o  m a i n t a i n  t h e  s o l v e n t  l e v e l  i n  
t h e  f i b e r  a t  o r  w i t h i n  p r o d u c t  o r  p rocess  s p e c i f i c a t i o n s ,  and 

t h e  c o s t  o f  t h e  a d d i t i o n a l  horsepower r e q u i r e d  t o  o p e r a t e  t h e  
l a r g e  sc rubber  system. 

( 2 )  

Response: 

A l though  n o t  s p e c i f i c a l l y  d e l i n e a t e d ,  t h e  i n c r e m e n t a l  c o s t s  f o r  

t h e  i t e m s  ment ioned were i n c l u d e d  i n  t h e  R e g u l a t o r y  A l t e r n a t i v e  I 1  and 

111 c o s t s  o f  i n c r e a s e d  c o n t r o l  i n  Tab les  8-4 t h r o u g h  8-8 i n  t h e  B I D .  
Docket i t e m s  11-B-32, 11-1-3, 11-B-41, 11-0-66, 11-D-68, and 11-D-22 

p r o v i d e  comp le te  i n f o r m a t i o n  on t h e  development o f  c o n t r o l  c o s t s  f o r  t h e  

f a c t o r s  n o t e d  by t h e  commenter. 

2.5.13 Comment (IV-D-6): 

a t  a dry-spun a c r y l i c  f i b e r  p l a n t  were i n c o r r e c t .  T h i s  sc rubber  i s  

used t o  c o n t r o l  and r e c o v e r  s o l v e n t  em iss ions  from t h e  s t e a m i n g l d r y i n g  

p o r t i o n  o f  t h e  process,  and r e q u i r e s  2,000 k g / h  o f  d e m i n e r a l i z e d  w a t e r  

t o  a c h i e v e  98 p e r c e n t  sc rubber  e f f i c i e n c y ,  a c c o r d i n g  t o  T a b l e  6-6 i n  

t h e  B I D .  

per formed f o r  a s i m i l a r  sc rubber  i n d i c a t e  3.5 t i m e s  as much w a t e r  would 

be  r e q u i r e d  t o  a c h i e v e  9 8  p e r c e n t  e f f i c i e n c y .  

One commenter c la imed  t h a t  t h e  o p e r a t i n g  c o n d i t i o n s  f o r  sc rubber  #2 

However, t h e  commenter c l a i m s  t h a t  e n g i n e e r i n g  c a l c u l a t i o n s  

Response: 

i n f o r m a t i o n  f r o m  s e v e r a l  m a n u f a c t u r i n g  p l a n t s  r e l e v a n t  t o  gas f l ow ,  

The amount o f  w a t e r  e s t i m a t e d  f o r  t he  sc rubber  was based on 

s c r u b b i n g  l i q u i d  f l o w ,  s c r u b b i n g  e f f i c i . ency ,  and o t h e r  parameters.  As 
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. w e l l ,  m a n u f a c t u r e r s  o f  s c r u b b i n g  equipment were c o n t a c t e d  f o r  t h e i r  

a s s i s t a n c e  i n  d e t e r m i n i n g  c o r r e c t  parameters,  and a p p r o p r i a t e  i n f o r m a -  

t i o n  was g i v e n  t o  a f i r m  t h a t  g e n e r a t e s  computer-a ided s c r u b b e r  parameters 

t o  o b t a i n  i t s  e s t i m a t e .  

t h e  model p l a n t  parameters t h e  commenter q u e s t i o n s .  Assuming t h e  

commenter i s  c o r r e c t ,  however, t h e  i n c r e a s e  i n  wa te r  usage would have a 

m i n i m a l  e f f e c t  on c o s t s  f o r  u t i l i t i e s  (an i n c r e a s e  o f  about  $2,900, o r  

l e s s  t h a n  1 p e r c e n t  o f  t h e  S319,ZOO u t i l i t i e s  c o s t  i n  T a b l e  8 -5 ) .  

2.5.14 Comment ( IV-D-6):  

One commenter emphasized t h a t  a l a r g e  p o r t i o n  o f  t h e  c u r r e n t  

a c r y l i c  f i b e r  p r o d u c t i o n  was and i s  b e i n g  e x p o r t e d  (29  p e r c e n t  i n  1979, 

25 p e r c e n t  i n  1980, 28 p e r c e n t  i n  1981).  He c l a i m s  t h a t  s h o u l d  t h e  

domest ic  demand i n c r e a s e  t o  t h e  p o i n t  where t o t a l  demand approaches 

t o t a l  c a p a c i t y ,  t h e  i n d u s t r y  w o u l d  n o t  c o n s i d e r  new c a p a c i t y ,  b u t  

i n s t e a d  s i m p l y  reduce  t h e  e x p o r t  pe rcen tage  t o  accommodate t h e  domest ic  

demand. T h i s  i s  a s s e r t e d  because, he  c l a i m s ,  t h e  domest ic  market  i s  

"more a t t r a c t i v e . "  Thus, t h e  commenter concludes,  t h e r e  i s  no need f o r  

new c a p a c i t y ,  even though t o t a l  p r o d u c t i o n  may soon approach e x i s t i n g  

c a p a c i t y .  

Response: 

e x p o r t  a c r y l i c  sh ipments t o  d e t e r m i n e  whether  t h e  e x p o r t  market  was a 

r e s i d u a l  marke t  as t h e  commenter ~contended. 

i n  d o c k e t  i t e m  11-8-84. 

sh ipments and e x p o r t  shipments t e n d  t o  move i n  t h e  same d i r e c t i o n ,  

i n c r e a s i n g  and d e c r e a s i n g  t o g e t h e r .  I n  a d d i t i o n ,  t h e r e  i s  no c o r r e l a t i o n  

between t h e  changes i n  t h e  annual  o b s e r v a t i o n s  o f  t h e  v a r i a b l e s  c o n t a i n e d  

i n  t h e  two t i m e  s e r i e s .  

n o t  s i m p l y  a r e s i d u a l  market  f o r  t h e  a c r y l i c  p roducers ,  t h a t  w i l l  be 

c u r t a i l e d  when domes t i c  consumpt ion o f  a c r y l i c s  i n c r e a s e s .  

2.6 GENERAL 

2.6.1 Comment(1V-D-6): 

t h e  expec ted  A l t e r n a t i v e  I 1  and 111 emiss ion  r e d u c t i o n s  as b e i n g  a 

"moderate" impac t ,  w h i l e  an e a r l i e r  d r a f t  o f  t h e  B I D  ( J u l y  1981) 

A l l  t h e  above were c o n s i d e r e d  i n  d e t e r m i n i n g  

EPA p e r f o r m e d  an a n a l y s i s  u s i n g  h i s t o r i c  d a t a  on domest ic  and 

~~~~~~ 

T h i ~ T ~ a n a l y s i s  i s  d e s c r i b e d  

It shows t h a t  t h e  d a t a  suggested t h a t  domes t i c  

These f a c t s  suggest t h a t  t h e  e x p o r t  market  i s  

T h i s  commenter n o t e d  t h a t  T a b l e  1-1 i n  t h e  p r o p o s a l  B I D  expressed 
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expresses a l a r g e r  r e d u c t i o n .  b u t  c h a r a c t e r i z e d  t h i s  as b e i n g  a " s m a l l "  

impact .  

process,"  t h i s  c o m m n t e r  c la ims .  

Response: 

em iss ion  r e d u c t i o n  i s  n o t  a sma l l  impact.  

2.6.2 Comment ( I V - D - 6 ) :  

between t h e  R e g u l a t o r y  A l t e r n a t i v e  I 1  1987 p r o j e c t e d  emiss ion  r e d u c t i o n  

shown on page 6-12 and 7-2 ( 3 1  p e r c e n t  t o  44 p e r c e n t )  and t h e  A l t e r n a t i v e  

I 1  emiss ion  r e d u c t i o n  (31 p e r c e n t  t o  47 p e r c e n t )  s t a t e d  on page 52936, 

3 r d  column, l a s t  paragraph o f  t h e  F e d e r a l  R e g i s t e r  n o t i c e .  These 

r e d u c t i o n s  a r e  expressed f o r  dry-spun a c r y l i c  and c e l l u l o s e  a c e t a t e  

f i l t e r  tow p r o d u c t i o n  f a c i l i t i e s ,  r e s p e c t i v e l y .  

Response: 

r e d u c t i o n s  ach ieved  a t  t h e  two t y p e  p l a n t s  p r o j e c t e d  t o  be c o n s t r u c t e d  

by 1987, a c r y l i c l m o d a c r y l i c  and c e l l u l o s e  a c e t a t e  f i l t e r  tow. Emiss ion  
r e d u c t i o n s  f o r  A l t e r n a t i v e  I 1  shown i n  t a b l e  6-2 a r e  f o r  - a l l  t h e  model 

p l a n t s  developed, and n o t  o n l y  f o r  t h e  p r o j e c t e d  f a c i l i t i e s .  The 

c o r r e c t  em iss ion  r e d u c t i o n  range  a s s o c i a t e d  w i t h  a l l  t h e  model p l a n t s  

developed f o r  A l t e r n a t i v e  I 1  i s  3 1  p e r c e n t  t o  55 p e r c e n t .  

r e d u c t i o n  range as shown on T a b l e  6-2 i s  c o n s i s t e n t  w i t h  t a b l e  6-3, 

"Summry o f  C o n t r o l  O p t i o n s  and R e g u l a t o r y  A l t e r n a t i v e s . "  

o f  t h e  F e d e r a l  R e g i s t e r  n o t i c e  s h o u l d  r e f l e c t  t h e  e m i s s i o n  r e d u c t i o n s  

a c h i e v a b l e  t h r o u g h  t h e  use o f  e n c l o s u r e s  when a p p l i e d  t o  c e r t a i n  process 

s t a g e s  o f  t h e  model p l a n t  t y p e s  t h a t  can u t i l i z e  e n c l o s u r e s  ( t h a t  i s ,  
a l l  b u t  Model P l a n t  5, f o r  a c e t a t e  f i l a m e n t . )  The c o r r e c t  range a t  

t h e s e  p l a n t s  as d e r i v e d  f r o m  T a b l e  6-2, T a b l e  7-1, o r  as n o t e d  t h e  

t a b l e  on page 52938 o f  t h e  Federa l  R e g i s t e r  p roposa l  n o t i c e  i s  

31-44 p e r c e n t .  

i ndeed  i n  e r r o r .  

2.6.3 Comment (IV-D-6): 

"There i s  an o b v i o u s  i n c o n s i s t e n c y  h e r e  i n  t h e  assessment 

The f i r s t  d r a f t  ( J u l y  1981) was i n  e r r o r ;  an 8,500 Mg p e r  y e a r  

One commenter p o i n t e d  o u t  what he f e l t  t o  be an i n c o n s i s t e n c y  

The 3 1  p e r c e n t  t o  44 p e r c e n t  range n o t e d  r e f e r s  s p e c i f i c a l l y  t o  

T h i s  pe rcen tage  

The emiss ion  r e d u c t i o n  range n o t e d  by t h e  commenter on page 52936 

Thus, t h e  range shown on page 52936, 31-47 p e r c e n t ,  i s  

I n  r e f e r e n c e  t o  C h a p t e r  8.0, C o s t  A n a l y s i s ,  one commenter c l a i m e d  

t h a t  t h e  annual  c o s t  f i g u r e s  f o r  two a c r y l i c / m d a c r y l i c  f i b e r  p l a n t s  
( b a s e l i n e ,  A l t e r n a t i v e  1 1 ,  and A l t e r n a t i v e  1 1 1 )  presen ted  i n  Tab le  8-14, 
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P r o j e c t e d  1987Jost E f f e c t i v e n e s s  o f  R e g u l a t o r y  A l t e r n a t i v e s , "  page 8-21, 
do n o t  co r respond  t o  t h e  Model P l a n t  e s t i m a t e s  i n  Tab le  8-11, "Regu la to ry  

A l t e r n a t i v e  I 1  Cos t  E f f e c t i v e n e s s  Compared t o  B a s e l i n e  Costs," page 8-17, 
and T a b l e  8-12, "Regu la to ry  A l t e r n a t i v e  I 1  I Cost  E f f e c t i v e n e s s  Compared 

t o  B a s e l i n e  Costs , "  page 8-18. 
Response: 

b a s e l i n e ,  A l t e r n a t i v e  11, and A l t e r n a t i v e  111 e s t i m a t e s  found i n  Tab le  

8-14, were  n o t  d e r i v e d  d i r e c t l y  from T a b l e  8-11 and T a b l e  8-12. 
F o r  each s e l e c t e d  model p l a n t ,  t h e  v a l u e  f o r  " T o t a l  Annual  Expenses" 

f r o m  T a b l e s  9-34 and 9-36, l e s s  po lymer  c o s t s  and a d j u s t e d  f o r  

81 p e r c e n t  c a p a c i t y  u t i l i z a t i o n ,  was m u l t i p l i e d  by t h e  p r o j e c t e d  number 

o f  new a f f e c t e d  f a c i l i t i e s  f o r  t h e  y e a r s  1982 t h r o u g h  1987, t o  r e f l e c t  

t h e  a s s o c i a t e d  growth  scenar io .  

The a p p r o p r i a t e  p r o j e c t e d  1987 Model P l a n t  annual  c o s t  f i g u r e s  f o r  t h e  

Thus, t h e  v a l u e s  i n  Tab le  8-14 r e f l e c t  expec ted  1987 u t i l i z a t i o n  

r a t e s  and r e s u l t a n t  c o s t s ;  t h e  va lues  i n  Tab les  8-11 and 8-12 r e f l e c t  

t h e  model p l a n t s  and t h e i r  a s s o c i a t e d  cos ts ,  a l l  o f  wh ich  were based on 

95 p e r c e n t  c a p a c i t y  u t i l i z a t i o n .  

e s t i m a t e s  f o r  A l t e r n a t i v e  I 1  and A l t e r n a t i v e  111 and t h e  t o t a l s  a s s o c i a t e d  

w i t h  t h e  h i g h  g rowth  s c e n a r i o  have been s l i g h t l y  a f f e c t e d .  

m o d i f i c a t i o n s  ~ a r e  ~ r e f l e c t e d  i n  t h e  r e v i s e d  T a b l e  8-14 and a s s o c i a t e d  

t e x t .  (See Appendix  C.) 
2.6.4 Comment ( I V - D - 6 ) :  

One commenter no ted  t h a t  t h e  summary paragraph on c a p i t a l  and 

annual  c o s t s  (47 FR 52939) was n o t  found i n  t h e  B I D ,  and t h a t  i t  was 

d i f f i c u l t  t o  t r a c e  t h e  development o f  t h e  v a r i o u s  f i g u r e s .  

Response: 

D i r e c t  compar ison o f  t h i s  t a b l e  i n  t h e  BID t o  t h e  s p e c i f i c  va lues  i n  

t h e  Federa l  R e g i s t e r  n o t i c e  i s  n o t  p o s s i b l e .  

however, c o r r e c t  and comparable when r o u n d i n g  i s  accounted  f o r .  

C i n c l u d e s  f o r  conven ience a r e v i s e d  T a b l e  8-14 and t h e  accompanying 

t e x t .  

t h e  f i g u r e s  i n  t h e  Federa l  R e g i s t e r  n o t i c e ,  t h e  d e r i v a t i o n s  and c o r r e c t e d  
va lues  a r e  p r o v i d e d  below: 

(See Response 2.4.5.) 
Because o f  round ing  o f  s o l v e n t  recove ry  c r e d i t s ,  c o s t - e f f e c t i v e n e s s  

These m i n o r  

~ 
~ ~ 

~ ~ ~ ~ 

~ ~ 

Seve ra l  r e p o r t e d  va lues  on  Tab les  8-14 i n v o l v e  compounded round ing .  

The v a l u e s  i n  each are ,  

Appendix  

Because o f  t h e  d i f f i c u l t y  t h i s  comrnenter had i n  t r a c i n g  some o f  
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C a p i t a l  c o s t s  o f  i n s t a l l e d  c o n t r o l  equipment f o r  R e g u l a t o r y  

A l t e r n a t i v e s  I 1  and 111 a r e  $18.0 and $27.8 m i l l i o n  r e s p e c t i v e l y .  

T a b l e  8-3, t h e s e  va lues  a r e  d e r i v e d  by a d d i n g  t w i c e  t h e  Model P l a n t  2 
c a p i t a l  c o s t s  and fou r  t i m e s  t h e  Model P l a n t  4 c a p i t a l  c o s t s ,  f o r  each 

a1 t e r n a t i v e .  

From 

The c a p i t a l  c o s t s  o f  imp lemen t ing  A l t e r n a t i v e  I 1  a t  i n d i v i d u a l  

p r o j e c t e d  p l a n t s  i s  shown on B I D  T a b l e  8-3 a s  $3.0 m i l l i o n ;  f o r  A l t e r n a -  

t i v e  I 1 1  t h e  c o s t s  range f r o m  $4.2 t o  $5.5 m i l l i o n .  

"Annua l i zed  c o s t s "  for o p e r a t i n g  c o n t r o l  equipment a t  a1 1 p r o j e c t e d  

p l a n t s  s h o u l d  i n s t e a d  read "annual o p e r a t i n g  cos ts , "  and a r e  d e r i v e d  

f r o m  B I D  T a b l e  8-3 by a d d i n g  t w i c e  t h e  annual  o p e r a t i n g  c o s t s  f o r  Model 

P l a n t  2 and f o u r  t i m e s  t h e  annual  o p e r a t i n g  c o s t s  f o r  model p l a n t  4. 
The c o r r e c t e d  va lues  t h u s  de te rm ined  a r e  $3.8 m i l l i o n  f o r  A l t e r n a t i v e  

I 1  and $5.4 m i l l i o n  f o r  A l t e r n a t i v e  111. 

The va lues  f o r  " a d d i t i o n a l  s o l v e n t  recove red"  r e a d  f o r  A l t e r n a t i v e s  

I 1  and 111 r e s p e c t i v e l y ,  $3.8 m i l l i o n  and 6.2 m i l l i o n  ( i n  t h e  FR n o t i c e ) ;  

t h e  c o r r e c t  va lues  s h o u l d  b e  $3.89 m i l l i o n  and $6.20 m i l l i o n .  These 

v a l u e s  a r e  a l s o  found  on t h e  r e v i s e d  B I D  T a b l e  8-14, i n  Appendix C .  I n  

t h e  Federa l  R e g i s t e r  n o t i c e ,  t h e  "Net A n n u a l i z e d  Cos ts "  o f  $1.2 m i l l i o n  

t o  t h e  i n d u s t r y  f o r  e i t h e r  a l t e r n a t i v e ,  and i n d i v i d u a l  p l a n t  c o s t s  

o f  as much as $0.2 m i l l i o n  a r e  found on t h e  r e v i s e d  and o r i g i n a l  

T a b l e  8-14. 

The phrase "Net A n n u a l i z e d  Cos ts "  a s  used i n  t h e  t a b l e  and t h e  

F e d e r a l  R e g i s t e r  n o t i c e  means " i n c r e a s e  i n  n e t  a n n u a l i z e d  c o s t s  above 

ba se 1 i ne. " 

2.6.5 Comment (IV-D-3, IV-D-4): 

Two commenters agreed w i t h  EPA's d e c i s i o n  t o  exempt m o d i f i e d  

f a c i l i t i e s  f r o m  t h e  NSPS. 

Response: 

2.6.6 Comment ( IV-0-2) :  

NSPS f o r  v i s c o s e  rayon. 

Response: 

No response necessary.  

The commenter s u p p o r t s  EPA's d e c i s i o n  t o  d e l a y  development o f  an 

No response necessary.  
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2.6.7 Comment (IV-D-3) : . 
One commenter reques ted  t h a t  i n f o r m a t i o n  p r o v i d e d  d u r i n g  development 

o f  t h e  NSPS by t h r e e  f i b e r  p roducers  be i n c o r p o r a t e d  i n t o  t h e  docke t .  

T h i s  i n f o r m a t i o n  f rom Celanese C o r p o r a t i o n ,  €.I. duPont de Nemours and 

Company, and Eastman Kodak Company, i s  da ted  7/3/80, 9/22/81, 11/30/81, 
12/2/81, 12/3/81, 12/23/81, and 4/23/82, a c c o r d i n g  t o  t h e  commenter. 

Response: 

p roposa l  o f  t h e  NSPS and were c a r e f u l l y  c o n s i d e r e d  by €PA i n  d e v e l o p i n g  

t h e  proposed NSPS. The i s s u e s  t h e y  r a i s e  a r e  f u l l y  d i scussed  i n  t h e  

810, t h e  preamble t o  t h e  proposed s tandards ,  and t h e  comment summaries 

and responses i n  t h i s  document. (See docket  e n t r i e s  114-52,  11-B-89, 
11-0-70, 11-D-71, 11-E-93, 11-0-76, and 11-D-97.) 

2.6.8 Comment (IV-D-6): 

recove red  s o l v e n t  (BID Tab les  8-4, 8-5, 8-6, 8-7, 8-8) and t h e  supposed 

o r i g i n  o f  t h e s e  v a l u e s  i n  t h e  model p l a n t  parameters  g i v e n  i n  Chapter  6. 

He n o t e s  t h a t  i f  t h e  emiss ion  r a t e s  and i n d i c a t e d  r e d u c t i o n s  as shown 

f o r  t h e  model p l a n t s  a r e  m u l t i p l i e d  by t h e  expec ted  p r o d u c t i o n  r a t e s ,  

t h e n  t h e  r e s u l t i n g  emiss ion  f i g u r e s  do n o t  agree  w i t h  t h e  recove red  

s o l v e n t  f i g u r e s  on t h e  Chapter  8 t a b l e s .  

These comments were i n c l u d e d  i n  t h e  r u l e m a k i n g  docket  p r i o r  t o  

One commenter no ted  an apparen t  i n c o n s i s t e n c y  i n  va lues  g i v e n  f o r  

Response: 
~~~~ ~ ~ 

~~~ ~~~~~~ ~ 

The commenter  has^ e r r o n ~ e o u s l y  ~~compared~- rounded v a l u e s ~ w i  t h  va~ lues  

c a l c u l a t e d  f rom more p r e c i s e  b a s i c  da ta .  Tab les  8-4 t h r o u g h  8-8 show 

recove red  s o l v e n t  amounts, and t h e s e  p r e c i s e  va lues  a r e  used f o r  

comput ing  t h e  economic va lue  o f  t h e  s o l v e n t ,  as r e p o r t e d  i n  Chapter  8. 

The d e r i v a t i o n  o f  t h e s e  amounts i s  shown i n  docke t  i t e m  11-B-90. I n  

o t h e r  p l a c e s  i n  Chapter  8, however, t h e s e  va lues  were rounded f o r  

s i m p l i c i t y  f rom thousands o f  k i l o g r a m s  t o  gigagrams, t h e n  t h e  rounded 

va lues  used i n  subsequent c a l c u l a t i o n s  (see Tab les  8-11, 8-12, 8-13, 
and 8-14). 

n o t  exac t  e v a l u a t i o n s .  Where economic impacts  were cons idered,  however, 

t h e  more p r e c i s e  v a l u e s  were used (Tab les  8-4 t h r o u g h  8-8). 

A l so ,  i t  s h o u l d  be n o t e d  t h a t  t h e  emiss ion  va lues  g i ven  f o r  t h e  

v a r i o u s  model p l a n t s  i n  Chapter  6 have themse lves  been rounded t o  whole 

numbers. Any minor  v a r i a t i o n  i n  t h e s e  va lues ,  when m u l t i p l i e d  by l a r g e  

The l a t t e r  ( rounded)  v a l u e s  were used f o r  d e s c r i p t i v e  purposes, 
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p r o d u c t i o n  amounts, wou ld  r e s u l t  i n  a p p a r e n t  r e a l  d i f f e r e n c e s .  
Emiss ion r e d u c t i o n s  t h u s  computed may n o t  be as p r e c i s e  as  t h e  emiss ion  

r e d u c t i o n s  shown on T a b l e s  8-4 t h r o u g h  8-8 and on d o c k e t  i t e m  11-6-90. 

Thus, i t  can be seen t h a t  t h e  v a r i a t i o n s  a r e  n o t  e r r o r s  o f  f a c t  

b u t  r a t h e r  t h e  r e s u l t  o f  compounded r o u n d i n g  e r r o r s .  

f i g u r e s  a r e  c o n s i d e r e d  necessary.  

2.6.9 Comment (IV-6-5, I V - 6 - 6 ) :  

A number o f  e d i t o r i a l  comments were made by two commenters, and 

t h e s e  a r e  summarized i n  d o c k e t  i t e m  IV-6-2. 

Response: 

and no f u r t h e r  response i s  necessary.  

No changes t o  t h e  

None o f  t h e  e d i t o r i a l  comments o r  changes a f f e c t  t h e  s tandards,  
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APPENDIX  A 

CALCULATION OF ENCLOSURE CAPTURE EFFICIENCY 

A l though  n o t  r e q u i r e d  by t h e  s tandards ,  EPA has assumed i n  d e v e l o p i n g  

rnodel p l a n t s  f o r  t h e  i n d u s t r y  t h a t  e n c l o s u r e s  wou ld  ach ieve  a t  l e a s t  

90 p e r c e n t  c a p t u r e  e f f i c i e n c y .  T h i s  e f f i c i e n c y  was i n  p a r t  based on  

s o l v e n t  mass ba lance d a t a  c o l l e c t e d  a t  p l a n t s  where e n c l o s u r e s  a r e  now 

i n  use. I n  a d d i t i o n ,  bo th  c o n c e n t r a t i o n  and f l ow  va lues  a t  t h e  enc losu res  

were measured a t  one o f  t h e  p l a n t s .  These measurements and t h e  i n f o r m a t i o n  

o b t a i n e d  f r o m  s e v e r a l  f i b e r  p roducers  a r e  t h e  b a s i s  f o r  EPA's c a l c u l a t i o n  

o f  e n c l o s u r e  c a p t u r e  e f f i c i e n c y ,  as d e s c r i b e d  below. 

t h e  con t inuous  exhaust  c r e a t e s  n e g a t i v e  p r e s s u r e  w i t h i n  t h e  enc losu re ;  

consequent ly ,  vapor  leakage f r o m  t h e  enc losu res  does n o t  occu r .  I n  

f a c t ,  t h e r e  i s  s i g n i f i c a n t  i n f l o w  o f  room a i r  i n t o  t h e  e n c l o s u r e s  

th rough  a l l  a v a i l a b l e  openings, c racks ,  shee t  meta l  j o i n t s ,  e t c .  Thus, 

w h i l e  o p e r a t i n g  n o r m a l l y  and w i t h  doors c losed ,  t h e  e n c l o s u r e  wou ld  

e x h i b i t  comple te  c a p t u r e  and exhaust  of any VOC r e l e a s e d  w i t h i n  t h e  

enc losure .  F o r  t h i s  reason, 100 p e r c e n t  c a p t u r e  d u r i n g  p e r i o d s  o f  

normal o p e r a t i o n  was assumed f o r  t h e  t i m e  p e r i o d s  when t h e  doors a r e  

c 1 osed. 

EPA's t e s t  d a t a  i n d i c a t e  t h a t  w h i l e  a l l  e n c l o s u r e  doors a r e  c losed,  

D u r i n g  a p o r t i o n  o f  p r o d u c t i o n  t ime,  one door  i s  open, and c a p t u r e  

e f f i c i e n c y  i s  t h e n  dependent on face v e l o c i t y  i n t o  t h e  e n c l o s u r e  t h r o u g h  

t h e  opening,  whether  n e g a t i v e  p r e s s u r e  s t i l l  e x i s t s  w i t h i n  t h e  enc losure ,  

and t h e  degree o f  t u r b u l e n c e  a t  t h e  edges o f  t h e  door  opening.  T e s t i n g  

per fo rmed on enc losu res  r e v e a l e d  t h a t  when one o r  two doors a r e  opened, 

t h e r e  i s  s i g n i f i c a n t  f l o w  o f  room a i r  i n t o  t h e  enc losu re .  T h i s  f l o w  i s  

g r e a t  enough t o  p r e v e n t  d i f f u s i o n  of vapor  i n t o  t h e  room. 

i t e m s  11-A-15 and 11-B-99) 
very  low amounts due t o  t u r b u l e n c e .  Room a i r  c o n c e n t r a t i o n  measurements 

made 4-5 f e e t  f r o m  an opened door  d i d  n o t  show any i n c r e a s e  beyond 

background l e v e l s ,  a l t hough  t h e  VOC c o n c e n t r a t i o n  w i t h i n  t h e  e n c l o s u r e  

was s i g n i f i c a n t l y  g r e a t e r  t h a n  background l e v e l s .  As w e l l ,  measured 

exhaust  f l o w s  f rom t h e  e n t i r e  s p i n  c e l l  e n c l o s u r e  were  g r e a t e r  t h a n  t h e  

(docke t  

The o n l y  VOC losses a t  t h e  door  wou ld  be 
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a i r  f l o w  i n t o  t h e  e n c l o s u r e  v i a  one o r  two open doors.  There fo re ,  t h e  

remainder  s t i l l  comes i n  v i a  t h e  a fo remen t ioned  c r a c k s ,  l eaks ,  and 

o t h e r  openings.  

two doors  open, t h e n  i t  i s  seen t h a t  c a p t u r e  i s  s t i l l  e s s e n t i a l l y  

complete.  F o r  t h e  purposes o f  c a l c u l a t i n g  o v e r a l l  e f f i c i e n c y ,  99 

p e r c e n t  w i l l  be assumed. 

t h e  e n t i r e  l i n e  i s  necessary t o  r e p a i r  " r o l l  b reaks"  ( tow l i n e  b r e a k s ) .  

Because o f  t h i s ,  a l l  doors  w o u l d  be opened i n i t i a l l y ,  t h e n  c l o s e d  one 

by one as f i b e r  f r o m  each s p i n  c e l l  i s  r e t h r e a d e d  and a d j u s t e d .  (docke t  

i t e m  11-6-76) 

l e f t  open f o r  t h e  e n t i r e  r e p a i r  o p e r a t i o n .  A l l  t h e  doors wou ld  be 

opened i n i t i a l l y ,  t h e n  c l o s e d  one by one as r e p a i r s  a r e  made, u n t i l  

o n l y  one door  remains open as t h e  l a s t  s p i n  c e l l  i s  tended. I t  i s  t h e n  

seen t h a t  t h e  average a rea  o f  open ing  (number o f  doors open) i s  h a l f  

t h e  e n t i r e  p o s s i b l e  a rea  ( a l l  doors open),  d u r i n g  t h e  t i m e  access o f  

any k i n d  i s  r e q u i r e d .  T h i s  concep t  w i l l  n o t  d i r e c t l y  be used i n  

compu ta t i ons ,  b u t  i s  made t o  f u r t h e r  s u p p o r t  l a t e r  developed va lues. ]  

F o l l o w i n g  t h e  open ing  o f  a l l  t h e  e n c l o s u r e  doors,  t h e  c o n c e n t r a t i o n  

w i t h i n  t h e  enc losu res ,  i n i t i a l l y  a t  about  5,200 pprn o r  20 p e r c e n t  LEL 
as r e p o r t e d  by i n d u s t r y  pe rsonne l  (11-C-125 and 11-E-86), wou ld  q u i c k l y  

be reduced due t o  d i f f u s i o n  and d i l l u t i o n ,  and approach room a i r  VOC 

c o n c e n t r a t i o n s .  The e q u i l i b r i u m  concen t ra t i on - reached  w i t h i n   the^ 
e n c l o s u r e  w i l l  be a t  l e a s t  as g r e a t  as t h e  room a i r  c o n c e n t r a t i o n .  
OSHA l i m i t s  t h e  room a i r  c o n c e n t r a t i o n  o f  ace tone t o  1000 ppm, and 

i n d u s t r y  pe rsonne l  r e p o r t  t y p i c a l  room a i r  c o n c e n t r a t i o n s  a t  about  

800 pprn. 

exhausts  w i l l  c o n t i n u e  t o  o p e r a t e .  A f i n i t e  amount o f  s o l v e n t  VOC i s  

c a p t u r e d  as l o n g  as t h e  exhausts  c o n t i n u e  t o  opera te ,  r e g a r d l e s s  o f  

t h e  p o s i t i o n  o f  any o f  t h e  e n c l o s u r e  doors.  

w i l l  o f  c o u r s e  be l o w e r  t h a n  under  normal o p e r a t i o n ,  b u t  w i l l  be a t  

l e a s t  as g r e a t  as t h e  room a i r  c o n c e n t r a t i o n ,  shown above as about  

800 ppm. 

degree o f  c a p t u r e ,  even w i t h  a l l  doors  opened. The amount o f  c a p t i i r e  

S i n c e  n e g a t i v e  p r e s s u r e  i s  m a i n t a i n e d  even w i t h  one o r  

About h a l f  t h e  t i m e  enc losu res  r o u l d  need t o  be open, access t o  

[ D u r i n g  t h i s  p e r i o d ,  a l l  doo rs  wou ld  n o t  n e c e s s a r i l y  be 

~~ ~~~ 

~ ~~ 
~~~ ~~~~~ 

~ ~~~ 

W h i l e  t h e  doors a r e  opened and s p i n n i n g  r e p a i r s  made, t h e  e n c l o s u r e  

The exhausted  VOC c o n c e n t r a t i o n  

The i m p o r t a n t  p o i n t  i s  t h a t  t h e  e n c l o s u r e  e x h i b i t s  some 
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can be exp ressed 'as  t h e  r a t i o  o f  vapor  c o n c e n t r a t i o n  w i t h  t h e  doors 

c l o s e d  t o  t h e  vapor c o n c e n t r a t i o n  w i t h  t h e  doors opened. 

p r o v i d e s  an i n d i c a t i o n  o f  t h e  e f f i c i e n c y  o f  t h e  e n t i r e  enc losu re .  

T h i s  r a t i o  

C o n c e n t r a t i o n  o f  c a p t u r e d  vapor  w i t h  doors opened 100 
C o n c e n t r a t i o n  o f  c a p t u r e d  vapor  w i t h  doors c l o s e d  

Cap tu re  e f f i c i e n c y  was a l s o  based o n  i n f o r m a t i o n  p r o v i d e d  by t h e  

i n d u s t r y  c o n c e r n i n g  t h e  amount o f  t i m e  a h y p o t h e t i c a l  e n c l o s u r e  wou ld  

be opened f o r  r e q u i r e d  w o r k e r  access: 

i n d i v i d u a l  s p i n  c e l l s  i s  r e q u i r e d  a p p r o x i m a t e l y  1 4  p e r c e n t  o f  t o t a l  

p r o d u c t i o n  t ime . "  

i s  necessary t h e  e n c l o s u r e s  wou ld  be l e s s  e f f e c t i v e  i n  c a p t u r i n g  VOC 

emiss ions .  D u r i n g  a p p r o x i m a t e l y  h a l f  o f  t h e  t i m e  access i s  r e q u i r e d ,  

i t  wou ld  be necessary t o  open a t  l e a s t  one o f  t h e  e n c l o s u r e  doors.  The 

rema in ing  t ime w o u l d  r e q u i r e  a l l  o f  t h e  e n c l o s u r e  doors t o  be open. 

[He] f u r t h e r  e s t i m a t e d  t h a t  app rox ima te l y  t w o - t h i r d s  o f  t h e  t i m e  

w o r k e r  access i s  r e q u i r e d ,  t h e  s p i n n i n g  o p e r a t i o n  c o n t i n u e s .  

r e m a i n i n g  o n e - t h i r d  o f  t h e  t i m e  r e q u i r e s  a process shutdown. 

much as 19 pe rcen t  o f  t o t a l  p r o d u c t i o n  t i m e ,  access t o  t h e  s p i n n i n g  

machines i s  r e q u i r e d .  

t o  a h y p o t h e t i c a l  e n c l o s u r e  wou ld  be opened d u r i n g  t h i s  p e r i o d ,  and 

e n c l o s u r e  c a p t u r e  e f f i c i e n c y  wou ld  c o n c e i v a b l y  be reduced.) 

t h i s  i n f o r m a t i o n  w i t h  t h e  i n f o r m a t i o n  i n  t h e  p receed ing  paragraph,  i t  

i s  e s t i m a t e d  t h a t  a l l  doors w o u l d  be opened ( a t  l e a s t  i n i t i a l l y )  d u r i n g  

9.5 p e r c e n t  (about  o n e - h a l f )  o f  t h e  t o t a l  r e q u i r e d  access t i m e ,  and one 

o r  two doors would be opened d u r i n g  t h e  o t h e r  9.5 p e r c e n t  o f  t h e  t ime .  

I n  a d d i t i o n ,  o f  t h e  t i m e  access i s  r e q u i r e d  (19  p e r c e n t ) ,  s p i n n i n g  

c o n t i n u e s  f o r  about  12.7 p e r c e n t  ( t w o - t h i r d s )  o f  t h e  t ime,  and t h e  

process  i s  s h u t  down f o r  t h e  rema in ing  6.5 p e r c e n t  (one t h i r d ) .  

I n f o r m a t i o n  i s  n o t  now a v a i l a b l e  t o  r e v e a l  how t h e s e  s imu l taneous  

events  o v e r l a p  ( t h a t  i s ,  f o r  example, whether  t h e  process  shutdown 

o c c u r  w i t h  one door  open o r  w i t h  a l l  doors open, on  average) .  

"...worker access t o  t h e  

He n o t e d  tha t . . .  d u r i n g  t h e  t i m e  when w o r k e r  access 

The 

One i n d u s t r y  r e p r e s e n t a t i v e  (1"-D-3) has i n d i c a t e d  t h a t  d u r i n g  as 

( T h i s  i s  s i g n i f i c a n t ,  s i n c e  one o r  more doors 

Combining 

F o r  t h e  
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purpose o f  comput ing  c a p t u r e  e f f i c i e n c y ,  t h e  two ext reme cases w i l l  be 

cons ide red ;  a c t u a l  c a p t u r e  e f f i c i e n c y  wou ld  f a l l  between t h e  two 

ext remes.  
A.  The f i r s t  s i t u a t i o n  w o u l d  y i e l d  t h e  h i g h e s t  c a p t u r e  e f f i c i e n c y :  

19% 
9.5% One door open 9.5% A l l  doors open 

12.7% S p i n n i n g  c o n t i n u e s  1 6.3% Process  
shu t  down 

81% 
Doors  c l o s e d  
S p i n n i n g  
c o n t i n u e s  

81% o f  t h e  t i m e  doors  a r e  c l o s e d  and s p i n n i n g  c o n t i n u e s  .... 100% c a p t u r e  
9.5% o f  t h e  t i m e  one door  i s  open and s p i n n i n g  continues... .  99% c a p t u r e  
3.2% o f  t h e  t i m e  a l l  doors a r e  open and s p i n n i n g  con t inues . .  15% c a p t u r e  
6.3% o f  t h e  t i m e  process  i s  s h u t  down....................... - 

These va lues  c o u l d  be used a t  t h i s  p o i n t  t o  c a l c u l a t e  o v e r a l l  

c a p t u r e  e f f i c i e n c y ,  except  f o r  a f u r t h e r  c o n s i d e r a t i o n .  S i n c e  t h e  

p rocess  i s  shu t  down f o r  a p o r t i o n  o f  t h e  t o t a l  t i m e ,  i t  i s  n o t  a p p r o p r i a t e  

t o  c o n s i d e r  c a p t u r e  o r  l a c k  of c a p t u r e  d u r i n g  t h i s  p s r i o d .  Thus, t h e  

p e r i o d  o f  shutdown s h o u l d  be e l i m i n a t e d  f r o m  c o n s i d e r a t i o n ,  o r  f a c t o r e d  

o u t  i n  some a p p r o p r i a t e  manner. The s p i n n i n g  p rocess  c o n t i n u e s  f o r  

about  93.7 p e r c e n t  o f  t o t a l  t i m e  (100 - 6.3); t h i s  s h o u l d  be c o n s i d e r e d  

-as t h e  a v a i l a b l e - t i m e r d u r i n g  wh ich  c a p t u r e  e f f i c i e n c y - m a y  be -cons ide red :  

93.7 p e r c e n t  o f  t o t a l  t i m e  = 100 p e r c e n t  a v a i l a b l e  t i m e  

T h i s  i s  t h e  f a c t o r  by wh ich  a l l  o t h e r  r e p o r t e d  vaues s h o u l d  be 

m u l t i p l i e d  t o  p r o v i d e  c o r r e c t e d  va lues.  

Thus, c o r r e c t i n g  f o r  p rocess  shutdown: 

1.067 x 81.0 p e r c e n t  x = 86.4 p e r c e n t  a v a i l a b l e  t i m e  
1.067 x 9.5 p e r c e n t  x = 10.1 p e r c e n t  a v a i l a b l e  t i m e  
1.067 x 3.2 p e r c e n t  x = 3.4 p e r c e n t  a v a i l a b l e  t i m e  
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These v a l u e s  a r e  t h e n  m u l t i p l i e d  b y  t h e  a p p r o p r i a t e  c a p t u r e  e f f i c i e n c y  

t o  de te rm ine  o v e r a l l  c a p t u r e :  

19% 3 9.5% A doo rs  open 

6.3% Process 12.7% S p i n n i n g  c o n t i n u e s  
shutdown 

86.4 p e r c e n t  a v a i l a b l e  t i m e  x 100 p e r c e n t  c a p t u r e  = 8640 
10.1 p e r c e n t  a v a i l a b l e  t i m e  x 99 p e r c e n t  c a p t u r e  = 1010 

3.4 p e r c e n t  a v a i l a b l e  t i m e  x 15 p e r c e n t  c a p t u r e  = - 51 
9701 

81% 
- I  2~ Doors,  c l  osed 

L j  / Sp1nn1 ng 
 continues 

r 

9701 i 100 = 97% 
o v e r a l l  c a p t u r e  e f f i c i e n c y  

B. The second case and most c o n s e r v a t i v e  v a l u e  i s  de te rm ined  as f o l l o w s :  

81% o f  t h e  t i m e  doors  a r e  c l o s e d  and s p i n n i n g  continues.....lOO% c a p t u r e  
9.5% o f  t h e  t i m e  a l l  doors a r e  open and s p i n n i n g  

3.2% o f  t h e  t i m e  one d o o r  i s  open and s p i n n i n g  
continues....................................... ...... 15% c a p t u r e  

c o n t i n u e s  ............................................. 99% c a p t u r e  
6.3% o f  t h e  t i m e  t h e  p rocess  i s  shutdown................... - 

Determine t h e  f a c t o r  f o r  t h e  p e r i o d  o f  process shutdown: 

93.7 p e r c e n t  o f  t o t a l  t i m e  = 100 p e r c e n t  o f  a v a i l a b l e  t i m e  

- loo% = 1.067 
93.7 

Again,  c o r r e c t i n g  f o r  p rocess  shutdown: 

1.067 x 81.0 p e r c e n t  t o t a l  t i m e  = 86.4% a v a i l a b l e  t i m e  
1.067 x 9.5 p e r c e n t  t o t a l  t i m e  = 10.1% a v a i l a b l e  t i m e  
1.067 x 3.2 p e r c e n t  t o t a l  t i m e  = 3.4% a v a i l a b l e  t i m e  

The c o r r e c t e d  v a l u e s  a r e  a g a i n  m u l t i p l i e d  b y  t h e  a p p r o p r i a t e  

c a p t u r e  e f f i c i e n c y  t o  d e t e r m i n e  o v e r a l l  e f f i c i e n c y :  
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86.4 p e r c e n t  a v a i l a b l e  t i m e  x 100 p e r c e n t  c a p t u r e  = 8640 
10.1 p e r c e n t  a v a i l a b l e  t i m e  x 15  p e r c e n t  c a p t u r e  = 151  

3.4 p e r c e n t  a v a i l a b l e  t i m e  x 99 p e r c e n t  c a p t u r e  = - 337 
9128 

9128 f 100 = 91.3% 

T h i s  v a l u e  r e p r e s e n t s  t h e  w o r s t  case, most c o n s e r v a t i v e  c o n d i t i o n s .  

F o r  t h e  purposes o f  model p l a n t  parameters and c a l c u a t i o n s  r e l a t i v e  t o  
s o l v e n t  r e c o v e r y ,  t h i s  v a l u e  i s  rounded down, a g a i n  c o n s e r v a t i v e l y ,  t o  
90 %. 
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APPENDIX B 

SAFETY CONCERNS WITH THE USE OF ENCLOSURES 

I n  d e v e l o p i n g  c o n t r o l  o p t i o n s  f o r  t h e  s tandards ,  EPA has e n v i s i o n e d  

enc losu res  t h a t  would c a p t u r e  s o l v e n t  vapor  e v o l v e d  f rom t h e  spun 

f i b e r ,  and vapor  pumped o r  p u l l e d  a l o n g  w i t h  t h e  f i b e r  as i t  leaves  t h e  

s p i n  c e l l .  

w i t h  room a i r  and exhausted t o  t h e  atmosphere. 

a i r  and c o n t r o l l i n g  t h e  vapor  c o n c e n t r a t i o n ,  t h e  e n c l o s u r e s  would a c t u a l l y  

p e r m i t  t h e  s o l v e n t  vapor  w i t h i n  t h e  e n c l o s u r e  t o  be c o n c e n t r a t e d  s u f f i c i e n t l y  

t o  make t h e  s o l v e n t  e c o n o m i c a l l y  r e c o v e r a b l e  u s i n g  ca rbon  a d s o r p t i o n  o r  

sc rubb ing ,  b u t  n o t  so c o n c e n t r a t e d  as t o  p r e s e n t  a hazardous c o n d i t i o n .  

The amount o f  s o l v e n t  re leased  i n t o  an e n c l o s u r e  i s  dependent on 

two s e t s  o f  parameters :  t h o s e  r e l a t e d  t o  t h e  f i b e r  and i t s  s p i n n i n g  

s tep ,  and t h o s e  r e l a t e d  t o  t h e  des ign  and o p e r a t i o n  o f  t h e  enc losu re .  

F i b e r - r e l a t e d  parameters i n c l u d e  e x t r u s i o n  r a t e ,  f i b e r  d e n i e r  ( s i z e )  

and shape, t y p e  o f  s o l v e n t ,  t h e  s i z e  o f  t h e  open ing  a t  t h e  base o f  t h e  

s p i n  c e l l  t h r o u g h  wh ich  t h e  e x t r u d e d  f i b e r  e x i t s ,  and t h e  p ressu re  

m a i n t a i n e d  w i t h i n  t h e  s p i n  c e l l .  The e n c l o s u r e - r e l a t e d  parameters a r e  

a i r  t empera tu re  and t h e  r e l a t i v e  p ressu res  i n  t h e  s p i n  c e l l  and t h e  

enc losure .  

I n  t h e  absence o f  enc losu res ,  t h i s  vapor  would be d i l u t e d  

By l i m i t i n g  d i l u t i o n  

To i n s u r e  h i g h  q u a l i t y ,  a f i b e r  m a n u f a c t u r e r  wou ld  a t t e m p t  t o  keep 

a l l  o f  t h e s e  parameters  c o n s t a n t  f o r  a g i v e n  p r o d u c t ;  under  s teady-  

s t a t e  c o n d i t i o n s  t h e  amount o f  s o l v e n t  r e l e a s e d  i n t o  an enc losu re  would 

be c o n s t a n t .  

exhaust  r a t e  o f  t h e  enc losu re  such t h a t  t h e  s o l v e n t  vapor  c o n c e n t r a t i o n  

can be  m a i n t a i n e d  a t  any d e s i r e d  l e v e l .  

t h e  exhaust  f l o w  r a t e  f o r  a new 50 m i l l i o n  pound p e r  y e a r  f a c i l i t y  

would be about  12,000 cfm, and t h e  c o n c e n t r a t i o n  would be  about  5200 ppm 

o r  20 p e r c e n t  o f  t h e  LEL f o r  acetone.  (11-0-71, 11-0-81, 11-E-86). 

The obv ious  c o n c l u s i o n  i s  t h a t  d u r i n g  normal o p e r a t i o n ,  e x p l o s i v e  

c o n d i t i o n s  would n o t  e x i s t  n o r  c o u l d  t h e  s o l v e n t  vapor  i n  t h e  e n c l o s u r e  

suppor t  a f lame.  

F o r  t h i s  reason, i t  shou ld  be p o s s i b l e  t o  d e s i g n  t h e  

One company has c la imed  t h a t  



The d i s c u s s i o n  reduces t o  t h e  s a f e t y  of  t h e  e n c l o s u r e  o n l y  d u r i n g  

upset  c o n d i t i o n s  ( f o r  example, when an enc losu re  exhaus t  f a n  f a i l s ) .  

Based on i n f o r m a t i o n  p r o v i d e d  b y  t h e  i n d u s t r y ,  t h e  f o l l o w i n g  c o n d i t i o n s  

o c c u r i n g  s i m u l t a n e o u s l y  c o u l d  p o s . s i b l y  c r e a t e  unsa fe  s i t u a t i o n s :  

(1) t h e  e n c l o s u r e ' s  p r i m a r y  and backup exhaust  systems f a i l ,  ( 2 )  t h e  
e v o l u t i o n  o f  s o l v e n t  vapors  i n t o  t h e  e n c l o s u r e  c o n t i n u e s ,  and ( 3 )  t h e  

e n c l o s u r e  d o o r s  remain  c l o s e d  a t  l e a s t  u n t i l  t h e  l o w e r  e x p l o s i v e  l i m i t  

i s  reached. EPA b e l i e v e s  p r e v e n t i v e  measures can be i n c l u d e d  i n  t h e  

d e s i g n  o f  t h e  exhausts ,  e n c l o s u r e s ,  s p i n n i n g  equipment, and s a f e t y  

mechanisms such t h a t  e x p l o s i v e  c o n d i t i o n s  would be  avoided.  Obv ious l y ,  

t h e r e  c o u l d  be many v a r i a t i o n s  o f  t h i s  system, b u t  as a minimum t h e  

f o l l o w i n g  a r e  s i g n i f i c a n t  d e s i g n  c o n s i d e r a t i o n s :  

The p r i m a r y  exhaust  sys tem would be  connected t o  a warn ing  

(ho rn ,  l i g h t ,  e tc . )  system. 

A backup exhaust  system would a l s o  be  connected  t o  t h e  

p r i m a r y  system f o r  a u t o m a t i c  emergency a c t i v a t i o n .  

The p r i m a r y  and/or  backup exhaust  systems would be i n t e r l o c k e d  
such t h a t  f a i l u r e  o f  one o r  b o t h  would cause t h e  s p i n n i n g  

machine t o  shu t  down, and t h e  enc losu res  d o o r s  t o  open. 

The e n c l o s u r e  doors  would be sp r ing - loaded  o r  o t h e r w i s e  s e t  

t o  be opened, and p n e u m a t i c a l l y  o r  m e c h a n i c a l l y  

h e l d  s h u t  under  normal o p e r a t i o n .  

Emp loyees~- tha t  c o n s t a n t l y t e n d - t h e   machines wo~uld  recognize ~a 
m a l f u n c t i o n  ( f a n  f a i l u r e )  and c o u l d  open t h e  e n c l o s u r e  d o o r s  

m a n u a l l y  i f  t h e  a u t o m a t i c  system f a i l e d .  

t h e y  wou ld  have a minimum o f  2 1/2 m i n u t e s  b e f o r e  f lammable 

c o n d i t i o n s  developed.  ( s e e  page 6-5) 

Once t h e  doors  a r e  opened, any vapor  p r e s e n t  would q u i c k l y  

d i f f u s e  i n t o  t h e  room, p r e v e n t i n g  any f u r t h e r  b u i l d u p  

toward  t h e  LEL, i.e., t h e  c o n c e n t r a t i o n  i n  t h e  a rea  o f  t h e  

e n c l o s u r e  would q u i c k l y  approach t h a t  o f  t h e  s p i n n i n g  room. 

4 

4 

o 

B 

o 

E s t i m a t e s  show 

o 

Regard less  o f  t h e  e x a c t  d e s i g n ,  t h e  genera l  approach i s  f e a s i b l e ,  

and i n  f a c t ,  r e p r e s e n t a t i v e s  o f  two domest ic  companies have no ted  t h a t  

t h e i r  f i r m s  e i t h e r  o p e r a t e  such systems o r  have agreed t h a t  such des igns  

a r e  f e a s i b l e .  I n  summary, t h e  d e s i g n  o f  t h e  e n c l o s u r e ,  exhaust  fans ,  
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s p i n n i n g  pumps, and s a f e t y  i n t e r l o c k s  wou ld  p r e v e n t  t h e  vapor  concen- 

t r a t i o n  w i t h i n  t h e  enc losu res  f rom r e a c h i n g  an e x p l o s i v e  o r  f lammable 

l e v e l .  

Never the less ,  s.. . i n d u s t r y  o f f i c i a l s  have q u e s t i o n e d  t h e  use o f  

enc losu res ,  and have c l a i m e d  t h a t  t h e  e n c l o s u r e s  wou ld  p r o v i d e  " ready 

i g n i t i o n  sources" ,  an " u n l i m i t e d  oxygen supp ly " ,  and wou ld  "negate  

c u r r e n t  f i r e  p r o t e c t i o n  measures." 

W i th  respec t  t o  " ready  i g n i t i o n  sources," (see  docke t  i t ems  IV-0-3 

and IV-0-4) no f u r t h e r  i n f o r m a t i o n  was p r o v i d e d  by t h e  commenters t o  

i d e n t i f y  t h e s e  sources. 

a f f e c t  t h e  number o r  t y p e  o f  i g n i t i o n  sources a l r e a d y  e x i s t i n g .  The 

enc losu res  do n o t  i n c r e a s e  t h e  r i s k  a s s o c i a t e d  w i t h  a d d i t i o n a l  i g n i t i o n  

sources. I n  f a c t ,  s i n c e  t h e  e n c l o s u r e  vapor  i s  n o t  f lammable,  i f  t h e r e  

i s  a source  o f  i g n i t i o n ,  t h e n  t h e  f lame c o u l d  n o t  be t r a n s m i t t e d  t o  

o t h e r  s p i n  c e l l s  t h r o u g h  t h e  enc losure .  

f i r e s ,  and ( 3 )  s t a t i c  e l e c t r i c i t y .  A l though  t h e s e  sources  do c u r r e n t l y  

e x i s t ,  t h e  presence o f  e n c l o s u r e s  would n o t  a f f e c t  t h e  l e v e l  o f  r i s k  

f rom t h e s e  i g n i t i o n  sources, based on t h e  d i s c u s s i o n  o f  f a i l  s a f e  

mechanisms. Note  t h a t  w i t h  doo rs  c losed,  worker  access i s  prevented,  

and p o s s i b l e  i g n i t i o n  sources  such as nonapproved t o o l s  a r e  separa ted  

f rom t h e  vapor. 

The commenter's c l a i m  o f  u n l i m i t e d  oxygen supp ly  may be a r e f e r e n c e  

t o  t h e  con t inuous  f l o w  o f  a i r  i n t o  t h e  e n c l o s u r e s  t h a t  i s  genera ted  by 

t h e  exhaust  fans.  There appears t o  be a concern  t h a t  i n  t h e  event  o f  a 

f i r e  w i t h i n  an enc losure , *  a i r  would be c o n t i n u o u s l y  p r o v i d e d  and would 

t h u s  promote a s t i l l  l a r g e r  f i r e .  A l though t h e  exhaust  f ans  c o n t i n u o u s l y  

draw room a i r  i n t o  t h e  e n c l o s u r e s ,  i t  i s  d i f f i c u l t  t o  r e c o g n i z e  how 

t h i s  s i t u a t i o n  wou ld  somehow p r o v i d e  an u n l i m i t e d  oxygen supply .  The 

o n l y  en t rances  f o r  a i r  a r e  v i a  t h e  smal l  open ing  f o r  spun f i b e r  a t  t h e  

base o f  t h e  s p i n  c a b i n e t ,  t h e  c r a c k s  between doors and o t h e r  p laces ,  o r  

t h r o u g h  des igned vents .  Because these  a r e  r e s t r i c t i v e  openings,  t h e y  

wou ld  n o t  p r o v i d e  an " u n l i m i t e d "  supp ly  o f  oxygen, b u t  as d i scussed  

e a r l i e r ,  t h e  con t inuous  f l o w  o f  a i r  (oxygen)  p reven ts  t h e  vapor  concen- 

t r a t i o n  f rom approach ing  e x p l o s i v e  o r  f lammable l e v e l s .  I f  t h e  exhaust  

No changes a r e  b e i n g  cons ide red  t h a t  wou ld  

The e x i s t i n g  i g n i t i o n  sources a re :  (1) t h e  f i b e r  i t s e l f ,  ( 2 )  c a b i n e t  

*Such a f i r e  i s  assumed t o  be p o s s i b l e  o n l y  f o r  t h e  sake o f  d i s c u s s i o n .  
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were t o  f a i l ,  the  f a i l  s a fe  mechanisms would, by opening the enclosure 
doors, preclude the development o f  explosive condi t ions and dupl icate  
cur ren t ly  ex i s t ing  conditions.  
Determination of Minimum Time t o  Achieve LEL 

To insure t h a t  the worst-case conditions a re  examined, however, a 
s i t ua t ion  in  which the above design fea tures  nevertheless f a i l  will be 
considered. The most important fac tor  then becomes how long i t  w i l l  
take f o r  an explosive concentration t o  develop w i t h i n  the enclosure,  
and the length o f  time i t  will take f o r  a nearby operator t o  recognize 
the condition and manually open the enclosure doors. 

To determine the explosion r i s k  under abnormal condi t ions,  E P A  
has co l lec ted  relevant  information from a number of p lan ts ,  and has 
calculated the minimum time t o  reach the LEL, given the data received 
from the indus t ry .  Because the  information descr ibes  both real and 
hypothetical cases ,  two separate  ca lcu la t ions  were made. 
A .  Determination of Time to  LEL Based on P i l o t  System 

To determine minimum time t o  reach the LEL, i t  i s  necessary t o  
determine: 
(2) the s i z e  of the pa r t i cu la r  enclosure ( 3 )  the LEL concentration 
( 4 )  the densi ty  of the solvent vapor (5) i n i t i a l  concentration within 
the enclosure:  

(1) the  mass of vapor released during a given period 

An industry representat ive reported in e a r l i e r  communications 
that thFdopQext rus ion  r a t e  a t  a p i l o t  enclosure was 5.2-1bs/min 
(2.36 K g / m i n ) .  
extruded dope would evaporate as solvent  between the spin c e l l  e x i t  
and the crimper ( t h e  area enclosed) .  
0.118 kg /min  = evolution r a t e  of solvent .  
I t  was a l so  reported in  the same communication t h a t  the 
enclosure volume was 200 f t 3 .  (5 .66  m3). 
The LEL fo r  acetone, used a t  this f a c i l i t y ,  i s  about 2.6 percent 
by volume (minor va r i a t ions  would r e s u l t  from temperature, 
changes and leve ls  of 02 and other  gasses . )  
expressed a s  26,000 ppm. 

~ 

He a l s o  reported t h a t  5 percent of the weight o f  the 

T h u s ,  0.05 x 2.36 l b s /  min = 

This a l so  may be 
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4 )  The d e n s i t y  o f  t h e  s o l v e n t  (ace tone)  vapor  a t  80 "F  i s  

5 )  
Us ing  t h e  above, minimum t i m e  t o  LEL can .. ,?:ermined f o r  t h e  

enc losu re ,  assuming t h e  exhaust  f a n  s tops  sudoer i ly  and c o m p l e t e l y  and 

t h a t  a l l  e n c l o s u r e  doors  remain c l o s e d .  

5.661113 x 5200 ppm x 2.37 kg/m3 = 0.070 kg  

5.661113 x 26,000 ppm x 2.37 kg/m3 = 0.349 kg  

about  0.067 k g / f t 3 .  (2.37 kg/m3). 

The s t e a d y - s t a t e  c o n c e n t r a t i o n  i s  2C ::,cent LEL = 5200 ppm 

C a l c u l a t e  we igh t  o f  ace tone w i t h i n  t h e  e n c l o s u r e  i n i t i a l l y :  

C a l c u l a t e  w e i g h t  o f  acetone w i t h i n  t h e  e n c l o s u r e  a t  t h e  LEL: 

The d i f f e r e n c e  i s  t h e  a d d i t i o n a l  ace tone r e q u i r e d  t o  ach ieve  LEL: 

We know t h e  r a t e  o f  e v o l u t i o n  i s  0.118 kg/min,  t h e r e f o r e  i t  w i l l  
0.349 kg - 0.070 kg = 0.279 ky 

t a k e  0.279 i 0.118 = 2.4 m inu tes  t o  ach ieve  t h e  l o w e r  e x p l o s i v e  l i m i t  

w i t h i n  t h i s  enc losu re .  

6. D e t e r m i n a t i o n  o f  Time t o  LEL Based on H y p o t h e t i c a l  F a c i l i t y  

50 m i l l i o n  pound lyear  p l a n t  (22.7 g igayrarns) .  T h i s  company has suggested 
t h a t  a l t h o u g h  t h e i r  p i l o t  e n c l o s u r e  has opera ted  a t  about  8-10 p e r c e n t  LEL, 

t h e  optimum c o n c e n t r a t i o n  would be  about  20 p e r c e n t  LEL. 

such enc losu res  would exhaust  e n c l o s u r e  a i r  and s o l v e n t  vapor  a t  about  

12,000 c fm (339.81~13). 

One company has p r o v i d e d  i n f o r m a t i o n  on enc losu res  a t  a h y p o t h e t i c a l  

As w e l l ,  

1) These two parameters d e t e r m i n e  t h e  mass o f  s o l v e n t  t h a t  

would be re leased  i n t o  t h e  enc losu re ,  s i n c e  mass x f l o w  

r a t e  = c o n c e n t r a t i o n .  The vapor  a t  20 p e r c e n t  LEL (5200 ppm) 

exhausted  f rom t h e  e n c l o s u r e  would c o n t a i n  t h e  f o l l o w i n g  mass: 

exhaust  r a t e  x c o n c e n t r a t i o n  x d e n s i t y  (80°F) = mass exhausted  

339.1713 x 5,2000 p a r t s  acetone x 2.37 kg = 4.19 kg 
m i  n 1000,000 p a r t s  a i r  5 m i  n 

2) I t i s  a l s o  necessary t o  d e t e r m i n e  t h e  volume o f  a h y p o t h e t i c a l  

e n c l o s u r e  as a p r e l i m i n a r y  s t e p  t o  d e t e r m i n i n g  t i m e  r e q u i r e d  

t o  ach ieve  LEL. I n f o r m a t i o n  p r o v i d e d  e a r l i e r  b y  one company 

no ted  t h a t  a p i l o t  system t h a t  c o u l d  e x t r u d e  2.36 kg  o f  

dope/minute was enc losed,  and t h e  volume o f  t h i s  enc losu re  

was about  5.66m3. A p l a n t  t h a t  produces 50 m i l l i o n  
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pounds p e r  y e a r  would e x t r u d e  200 m i l l i o n  pounds (90.7 g igagrams) 

o f  dope, assuming a t y p i c a l  3 : l  s o l v e n t - p o l y m e r  r a t i o .  We can 

f u r t h e r  assume about  95 p e r c e n t  u t i l i z a t i o n  o f  such a p l a n t ,  

o r  8400 h o u r s / y e a r  o p e r a t i o n .  The e x t r u s i o n  r a t e s  can t h e n  be  

expressed as f o l l o w s  : 

90.7 g igag rams /y r  = 10,780 Kg /h r  = 180 Kg/min 

We can assume t h a t  t h e  p i l o t  e n c l o s u r e  volume and e x t r u s i o n  r a t e  

would be  s c a l e d  up t o  t h e  22.7 g igagram m i l l i o n  p o u n d l y e a r  p l a n t  t h u s l y :  

e x t r u s i o n  r a t e  a t  l a r g e  p l a n t  = e n c l o s u r e  volume a t  l a r g e  p l a n t  
e x t r u s i o n  r a t e  a t  p i l o t  p l a n t  e n c l o s u r e  volume a t  p i l o t  p l a n t  

180 kg/min = x m3 
2.36 kg /m in  5.66 rn3 

x = 432 m3 = t o t a l  e n c l o s u r e  volume f o r  a 
22.7 g igagramlyear  p l a n t  

3) Now t h e  t i m e  t o  a c h i e v e  t h e  l o w e r  e x p l o s i v e  l i m i t  can be 

de te rm ined  f o r  t h e  f u l l  s i z e  p l a n t ,  g i v e n  a sudden and 

comp le te  l o s s  o f  exhaus t  and a l s o  g i v e n  t h a t  a l l  e n c l o s u r e  

d o o r s  remain c losed .  

The i n i t i a l  c o n c e n t r a t i o n  w i t h i n  was a l r e a d y  s e t  a t  20 p e r c e n t  o f  

t h e  LEL; t h e  r e s u l t i n g  mass i s  t h e n  de te rm ined :  

A t  t h e  l o w e r  e x p l o s i v e  l i m i t  o f  26,000 ppm, t h e  e n c l o s u r e  would c o n t a i n :  

26,000 ppm x 424.51113 = l l . l m 3  p u r e  ace tone  vapor  

~~ 

- ~~~~ 5200 ppm~-x 424~.5m3 y 2 . 3 6 m 3  p u r e ~ ~ ~ a c e t o n p - v a p o r -  ~~ ~~~~ -~ 

Thus, t h e  d i f f e r e n c e  i s  t h e  a d d i t i o n a l  vapor  r e q u i r e d  t o  reach 

t h e  LEL: 

The d e n s i t y  o f  acetone a t  80°F i s :  

Therefore,  t h e  w e i g h t  o f  a d d i t i o n a l  ace tone  would be :  

l l . l m 3  - 2.21113 = 8.91113 

2.37kg/m3 

2.37kg/m3 x 8.9113 = 21.1 kg 

We have a l r e a d y  de te rm ined  t h a t  t h e  e v o l u t i o n  r a t e  o f  acetone 

i n t o  t h i s  e n c l o s u r e  i s  4.18 kg /m in .  T h e r e f o r e ,  t h e  t i m e  t o  reach  LEL = 

21.1 k g  + 4.18 kg/min = 5.1 m i n u t e s ,  o r  about 5 min.  6 sec. 
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Summary 

show t h a t  t h e r e  i s  adequate response t i m e  f o r  nearby  o p e r a t i n g  personne l  

t o  open t h e  e n c l o s u r e  doors,  s h u t  down t h e  s p i n n i n g  machine, o r  o t h e r w i s e  

respond t o  t h e  m a l f u n c t i o n s .  

One domest ic  manu fac tu re r  o f  a c e t a t e  f i l t e r  t ow  has begun a p i l o t  

system t o  s t u d y  t h e  use o f  enc losu res .  They c l a i m  t h a t  because t h e  

system i s  f a i r l y  new, c o n c l u s i o n s  shou ld  n o t  be made w i t h  rega rd  t o  

l ong - te rm use o r  b e n e f i t s .  

e x p l o s i v e  s i t u a t i o n s  have deve loped d u r i n g  t h e  o p e r a t i o n  o f  t h i s  

system. 

The t i m e s  c a l c u l a t e d  above, 2.4 m i n u t e s  and 5.1 m inu tes ,  b o t h  

However, t h e y  do  r e p o r t  t h a t  t h u s  f a r  no  

One Japanese manu fac tu re r  o f  a c e t a t e  f i l t e r  tow t h a t  uses enc losu res  

as e n v i s i o n e d  b y  EPA was ques t i oned  concern ing  t h e  s a f e t y  o f  t h e i r  

enc losu res .  Thei  r response i s  s e l  f - e x p l  a n a t o r y :  

o f  s p i n n i n g  machines. 

dope i n  t h e  s p i n n i n g  machines would s t o p  a t  t h e  same t i m e  when 

t h e  exhaust  f a n  i s  down. 

o f  e x p l o s i v e  c o n d i t i o n s  i n  t h e  e n c l o s u r e s  w i t h  no f u r t h e r  g e n e r a t i o n  

o f  ace tone vapor .  

c o n t r o l  room t e l l  an emergency i n  t h e  exhaust  f a n  and a room 

a t t e n d a n t  i n f o r m  p r o m p t l y  o p e r a t o r s  i n  t h e  s p i n n i n g  a rea  o f  t h e  

exhaust  f a n  emergency. Then o p e r a t o r s  rush  t o  open a l l  t h e  

e n c l o s u r e  doors .  To make doors  w ide  open, t h e r e  w i l l  be no  
development o f  e x p l o s i v e  c o n d i t i o n .  

f i r e s  o r  e x p l o s i o n s  r e s u l t i n g  f rom a b u i l d  up  o f  t h e  s o l v e n t  vapor  

w i t h i n  t h e  enc losu res  s i n c e  we r a n  f o r  more t h a n  two y e a r s  w i t h  t h e  

use o f  enc losures . "  

was r e c e i v e d  i n  A p r i l  1982.1 

" E l e c t r i c  power o f  t h e  exhaust  f a n  comes f rom t h e  same power l i n e  

If power were t o  f a i l ,  e x t r u s i o n  o f  a c e t a t e  

T h e r e f o r e  t h e r e  would n o t  be t h e  development 

I f  o n l y  an exhaust  f a n  were t o  f a i l ,  a l a r m  b e l l  and l i g h t  i n  t h e  

There have never  been any o p e r a t i o n a l  and s a f e t y  problems such as 

[Now a lmos t  f o u r  y e a r s ;  t h i s  correspondence 
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( B I D  page 8-19) 

p l a n t s  1 t h r o u g h  5 a r e  p r e s e n t e d  i n  Tab les  8-11, 8-12, and 8-13. 

c o s t s ,  p r o d u c t i o n  l e v e l s ,  e m i s s i o n  r e d u c t i o n s ,  e tc . ,  a r e  based on 

model p l a n t  parameters  d e s c r i b e d  i n  Chapters  6 and 8. 

when compared t o  b a s e l i n e ,  A l t e r n a t i v e  I ;  t h e  c o s t s  o f  c o n t r o l s  f o r  

e m i s s i o n  r e d u c t i o n  a r e  o f f s e t  by t h e  va lue  o f  t h e  recovered s o l v e n t .  

Model p l a n t  3 shows a n e t  g a i n  o f  8182/Mg under  A l t e r n a t i v e  11; t h e  

a d d i t i o n a l  s o l v e n t  t h a t  c o u l d  be  recove red  beyond b a s e l i n e  wou ld  

r e s u l t  i n  decreased a n n u a l i z e d  c o s t s .  Model p l a n t s  2, 4, and 5 show 

p o s i t i v e  c o s t  e f f e c t i v e n e s s  o f  8166, $166, and $588 p e r  Mg VOC r e d u c t i o n ,  

r e s p e c t i v e l y ,  when compared t o  A l t e r n a t i v e  I .  

annual sav ings  o f  $350 and $193 p e r  Mg o f  em iss ion  r e d u c t i o n ,  r e s p e c t i v e l y ,  

when compared t o  t h e  b a s e l i n e .  Model p l a n t  2 would  exper ience  a zero  

c o s t  e f f e c t i v e n e s s  under  t h i s  a l t e r n a t i v e .  However, model p l a n t s  4 

and 5 wou ld  i n c u r  p o s i t i v e  i n c r e a s e s  i n  annua l  c o s t s  o f  $120 and 8442 

p e r  Mg of em iss ion  r e d u c t i o n ,  r e s p e c t i v e l y ,  above t h e  b a s e l i n e  case. 

Compared t o  A l t e r n a t i v e  11, t h e  a p p l i c a t i o n  o f  A l t e r n a t i v e  I 1 1  t o  

t h e  model p l a n t s  wou ld  r e s u l t  i n  decreased a n n u a l i z e d  c o s t s  o f  c o n t r o l  

and t h u s  i n  d e c r e a s i n g  c o s t  p e r  Mg of em iss ion  r e d u c t i o n ,  as p r e s e n t e d  
i n  Tab le  8-13. 

A l l  

Under A l t e r n a t i v e  11, model p l a n t  1 shows a z e r o  c o s t  e f f e c t i v e n e s s  

Under A l t e r n a t i v e  111, model p l a n t s  1 and 3 show a n e t  g a i n  o r  

~ 

~~8 .4 .2   pro j e c t e ~ d -  1987 Cost E f f &ti veness-~- 

The p r o j e c t e d  c a p a c i t y  s h o r t f a l l s  as p resen ted  i n  Tab les  9-20 and 

9-33 o f  Chap te r  9 l e a d  t o  t h e  f o l l o w i n g  c o n c l u s i o n s  c o n c e r n i n g  l i k e l y  

c a p a c i t y  a d d i t i o n s  by s y n t h e t i c  f i b e r  p roducers  by 1987: 

g rowth  
p r o j e c t i o n  f o r  a c r y l i c  and m o d a c r y l i c  f i b e r s  wou ld  s u p p o r t  a d d i t i o n a l  

p l a n t  c a p a c i t y .  For  t h i s  a n a l y s i s ,  i t  i s  assumed t h a t  c a p a c i t y  i s  

c o n s t r u c t e d  i n  i nc remen ts  o f  model p l a n t  c a p a c i t y ,  and t h a t  p l a n t s  o f  
model p l a n t  2 t y p e  w o u l d  be b u i l t .  Two p l a n t s ,  each w i t h  45.36 Gg 

c a p a c i t y ,  wou ld  be c o n s t r u c t e d  by 1987 s i n c e  t h e r e  wou ld  be s i g n i f i c a n t  

c a p a c i t y  s h o r t f a l l  if o n l y  one were c o n s t r u c t e d .  These two p l a n t s  

wou ld  each o p e r a t e  a t  81  p e r c e n t  c a p a c i t y  u t i l i z a t i o n  i n  1987. 

(Tab le  9-11 i n  t h i s  BID i n d i c a t e s  t h a t  t h i s  c a p a c i t y  u t i l i z a t i o n  r a t e  

i s  w e l l  w i t h i n  t h e  range o f  h i s t o r i c a l  va lues. )  

( 1 )  The p r o j e c t e d  c a p a c i t y  s h o r t f a l l  a r i s i n g  f r o m  t h e  
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( 2 )  The p r o j e c t e d  c a p a c i t y  s h o r t f a l l  : - i s i n g  f r o m  t h e  low growth  

p r o j e c t i o n  f o r  a c r y l i c  and m o d a c r y l i c  f i-:?.i : ~ o u l d  n o t  suppor t  a d d i t i o n a l  

c a p a c i t y .  T h i s  s h o r t f a l l  wou ld  l i k e l y  be .-i by d e b o t t l e n e c k i n g  

c u r r e n t  p r o d u c t i o n  processes.  

( 3 )  The p r o j e c t e d  c a p a c i t y  s h o r t f a l  1 a r i s i n g  f rom t h e  growth  

p r o j e c t i o n  f o r  c i g a r e t t e  f i l t r a t i o n  tow w o u l d  suppor t  a d d i t i o n a l  

c a p a c i t y  by 1987. Again, i t  i s  assumed t h a t  c a p a c i t y  i s  c o n s t r u c t e d  

i n  i nc remen ts  o f  model p l a n t  c a p a c i t y .  

c a p a c i t y ,  wou ld  be c o n s t r u c t e d .  These four p l a n t s  wou ld  each o p e r a t e  

a t  95 p e r c e n t  c a p a c i t y  u t i l i z a t i o n .  

wou ld  s t i l l  e x i s t ,  b u t  t h i s  s h o r t f a l l  w o u l d  n o t  suppor t  an a d d i t i o n a l  

p l a n t .  

( 4 )  The p r o j e c t e d  c a p a c i t y  s h o r t f a l l  a r i s i n g  f r o m  t h e  - low growth 

p r o j e c t i o n  f o r  c i g a r e t t e  f i l t r a t i o n  tow w o u l d  a l s o  suppor t  a d d i t i o n a l  

p l a n t  c a p a c i t y  by 1987 ( c a p a c i t y  t h a t  w o u l d  be c o n s t r u c t e d  i n  i nc remen ts  

o f  model p l a n t  c a p a c i t y ) .  

wou ld  be c o n s t r u c t e d .  These two p l a n t s  w o u l d  each o p e r a t e  a t  95 p e r c e n t  

c a p a c i t y  u t i l i z a t i o n .  Excess c a p a c i t y  o f  1.7 Gg would e x i s t .  

F o u r  p l a n t s ,  each w i t h  22.7 Gg 

A c a p a c i t y  s h o r t f a l l  o f  4.3 Gg 

Two p l a n t s ,  each w i t h  22.7 Gg c a p a c i t y ,  

( 5 )  The p r o j e c t e d  c a p a c i t y  s h o r t f a l l s  a r i s i n g  f rom e i t h e r  t h e  

o r  low growth p r o j e c t i o n s  f o r  c e l l u l o s e  a c e t a t e  t e x t i l e  y a r n  

Based on t h e  above c o n c l u s i o n s ,  compar isons o f  a n n u a l i z e d  c o s t s  

w o u l d  n o t  suppor t  a d d i t i o n a l  c a p a c i t y  by 1987. 

p e r  megagram o f  em iss ion  r e d u c t i o n  were  made f o r  t h o s e  p l a n t s  t h a t  a r e  

most l i k e l y  t o  be b u i l t  i n  t h e  nex t  5 yea rs .  

a l t 2 r n a t i v e s  were examined. Compared t o  t h e  b a s e l i n e ,  A l t e r n a t i v e s  I 1  
and 111 r e s u l t  i n  em iss ion  r e d u c t i o n s  o f  as much as 5.5 and 8.5 Gg lyear ,  

r e s p e c t i v e l y ,  by 1987. Annua l i zed  c o s t s  p e r  megagram o f  em iss ion  

r e d u c t i o n  f o r  t y p i c a l  p l a n t s  wou ld  be as much as $412 and $200 r e s p e c t i v e l y ,  

f o r  A l t e r n a t i v e s  I 1  and 111. 

aecause t h e  A l t e r n a t i v e  I 1 1  i n c r e a s e d  c o s t s  o f  c o n t r o l  o v e r  A l t e r n a t i v e  

A l l  t h r e e  r e g u l a t o r y  

11 a r e  o f s e t t  by i n c r e a s e d  s o l v e n t  recove ry ,  Thus, t h e r e  is n e t  c o s t  

p e r  megagram o f  em iss ion  r e d u c t i o n  t o  t h e  i n d u s t r y  i n  imp lemen t ing  

A l t e r n a t i v e  111 o v e r  A l t e r n a t i v e  11. T a b l e  8-14 p resen ts  t h e  p r o j e c t e d  

1987 c o s t  e f f e c t i v e n e s s  o f  t h e  r e g u l a t o r y  a l t e r n a t i v e s .  
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T a b l e  8-14. PROJECTED 1987 COST EFFECTIVENESS 
OF REGULATORY ALTERNATIVES 

Cellulose Acetate 
k r y l  ic1WoaacryI ic : i l  t e r  7sv i a  t a l  s 

Gmwm 

1582- i587 n i g n  i ow n i q n  Now ? ign i  ow 
Scenario 

Yumoer ?i 
i f fec tea  
:(cii i t i e s '  
!987 ? a 2 2 i z 
A 1  t e rndnve  I 1  
SoIvenS Recovery 
Credit 

1.06 a.5 2.33 !.il ?.39 i . li (io's) 

( I O j S )  ?.I8 0.0 4.32 2.01 5.2'3 2.01 

A 1  ternat ive ! I i  
Soivenfi hcovery 
Credit 

3asel ine 
Annual costc 

108.0 0.0 lZ.0 64.0 ? 3 . J  C4.J ( ia ' s /yv  1 
A1 ternat ive i i  
Net Annual cost' 
( A y r )  
A i f e n a t i v e  !Ii 

108.1 0.0 128.a 54.1 237.2 54.4 

Net MllUdl  castC 
108.4 0.0 iz8.a 54.4 ?37.2 64.4 

Ai ternat ive LI 
locrease i n  Net 
Annual Cost Over 
3asel inc 
( I O ~ S / ~ ~ I  0.4 0.0 0.8 0.4 !.t '1.4 

3 l t e r n a t i v e  :ii-- ~~ ~ ~ ~ ~~ ~ ~~~ ~ ~~ ~ ~~ 

increase i n  :let 
Annual Cost Over 
3 a s ~ i i n e  

A 1  iernarlve i i 
Emission 

il3JSjvr) a. i 0.9 5.3 0.4 !.Z 0.4 

Reauction' (Hg) 9 72 --- 4565 2280 5532 2280 

Alfernat<ve i l i  
3 i s s i o n  
2educrion (,?q) 

Ai ternarive i1 

2100 _- id880 3260 3dBO 2240 
i 

Cast 
Cffecriveneas 
(s ing)  1 12 -- 175 L I E  21 i :.-5 . -  
Alrernative !I! 

~~~~ 

All .taiues xoJec:ei assume 31 aercenr :aodciry u t i 1  i i a t ion  far x r y i  ic/soaacryi i c  
f a c j i i t i e s  ine j 5  aercent iar acerate f i i f e r  :CY ?ac:lit!es. 

a 

':nounr of soivenr x c o v e r m  , m i t : o i i n  ay soivenz .mi, s1.wira GNF ana 

-These ,raiues inc!uae solvent recsver:, :mi?s ,  > u t  io no t  inc!uoe :oi:mer ::s;s. 

5: 

SJ.j2/kg acetone. 

See i i s o  iaoies  3-34 ana 3-37. 
-nission r?auc::on is %-m ianies  3-2 :>r3ugn %a, -:ne 10 "9ec:verw Soi,,ent." 
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