
ARC0 C H E H I C A L  COMPANY 

TESTIMQCJ'I TO THE 

COLOFADO A I R  QUALITY CONTROL C O M M I S S I O N  

O N  

PROPOSED R E G U L A T I O N  NO. 13 

(OXYGENATE HANDATE PROGRAY) 

/- 

GEORGE Y O G I S  

-MGR. OF BUSINESS DEVELOPMENT 

PH. ( 2 1 5 )  3 5 9  - 5 7 2 9  

JUNE 4 ,  1 9 8 7  

CH 009090 



A R C O  Cbemical Comapny i s  t h e  w o r l d ' s  l a r g e s t  p r o d u c e r  
0 :  5 ~ 3 ~ .  

corr.ercFally a v a i l a b l e  oxyqena te s  t o  be used in a 
program t u  reduce ca rbon  monoxide e n i s s i o n s  from motor v e h i c l e s .  
W e  b e l i e v e  t h a t  t h i s  approach w i l l  i n c r e l j e  t h e  l i k e l i h o o d  
t h a t  t h e  p:oposed program w i l l  s ucceed  i n  i t s  o b j e c t i v e .  

ARCO Chemical has  s u b m i t t e d  t e s t  d a t a  which shows t h a t  
g a s o l i n e  c o n t a i n i n g  1.5 t o  2 . 0  w t 9  oxygen w i l l  r e s u l t  i n  
r e d u c t i o n s  of CO e m i s s i o n s  O f  2 0 9  t o  30% r e s p e c t i v e l y .  T e s t s  
c o n d u c t e d  by t h e  Colorado Department of  H e a l t h  show s i m i l a r  
results. 

bie s t r o n q l y  s u p p o r t  t h e  Co lo rado  A i r  Q u a l i t y  C o n t r o l  
, COT:FSSLO~'S proposal  t o  deve lop  a r e g u l a t i o n  t h a t  a l l o w s  a l l  

Q 
f -  

i J  
MT32 b.as met w i t h  widespread a c c e p t a n c e  from amongst 

:he major  o i l  r e f i n e r s  and au tomobi l e  m a n u f a c t u r e r s .  MTBE 
p r o d u c t i o n  and use h a s  r i s e n  s i g n i f i c a n t l y  o v e r  t h e  p a s t  . 
y e a r s  a s  t h e  i n d u s t r y  has  sough t  o c t a n e  r e p l a c e a e n t s  
f o r  1ezd ir. g a s o l i n e .  S i x t e e n  o f  t h e  t o p  t u e n t y  o i l  
compan ies  a r e  us ing  HTBE b l e n d s  i n  t h e i r  g a s o l i n e  today  
and a d d i t i o n a l l y  f o u r t e e n  o f  t h e  t o p  twen ty  companies a r e  
c u r r o n t l y  producing o r  have p l a n s  t o  produce t h e i r  own MTSE. 
A =  t h e  s a n e  t i n e ,  t h e  a u t o  i n d u s t r y  h a s  w i d e l y  a c c e p t e d  t h e  
use of  MTBE a s  a f u e l  a d d i t i v e .  F l e e t  t e s t s  and consumer 
u s e  have  shown t h a t  t h e r e .  a r e  no d r i v e a b i l i t y  pe r fo rmance  
p rob lems  w i t h  g a s o l i n g  COntainiRg 1 . 5  t o  2 . 0  ut\ HTBE and  
t h a t  f u e l  s y s t e n  and e n g i n e  comconents a r e  c o m p a t i b l e  w i t h  KT33E. 

S u p p l i e s  of  MT3E have grown o v e r  t h e  p a s t  
f e u  y e a r s  c o n s i s t e n t  w i th  p roduc t  demands. C u r r e n t  
d o m e s t i c  c a p a c i t y  i s  r a t e d  a t  0 4  MB/D compared t o  3 2  M a / D  
IUS: t w o  y e a r s  aqo. 
t o  9 2  M3/D bv the  end of 1 9 8 8  and more t h a n  d o u b l e  on a 
wor ldwide  b a s i s  by t h e  e a r l y  1 9 9 0 .  

/ 
I t  i s  e s t i m a t e d  t h a t  c a p a c i t y  w i l l  grow 

ARC0 Chemical feels t h a t  t h e  c u r r e n t  and f u t u r e  c a p a c i t y  
o f  MTSE i s  s u f f i c i e n t  t o  meet t h e  needs o f  Co lo rado  u n d e r  
p r o p o s e d  Requ la t fon  13 for t h e  1987-1988 p h a s e  of t h e  
p rogram,  a t  a maximum c o s t  t o  t h e  consumer which would a v e r a g e  
o u t  t o  l ess  than  1 2 . 0 0 / y r .  In f a c t ,  ARC f e e l s  t h e  c u r r e n t  
s u g o l y  o f  MTBE cou ld  a l l o w  Colorado t a  s t a r t  t h i s  progran 
wi:hout d phase- in  p e r i o d .  

T h e r e  a r e  t M o  major  a r e a s  of  c o n c e r n  t h a t  ue f e e l  
need :o be r a i s e d  a b o u t  proposed R e g u l a t i o n  13. F i r s t ,  
t h e  proposed c a l l s  f o r  a minimum o f  2 u t %  o x y g e n a t e  for 
t h e  p e r i o d  November 1988 th rough  March 1989 and  each  

r e q u i r e m e n t  c o n f l i c t s  d i r e c t l y  w i t h  t h e  2 w t t  maximum 
,November t o  March p e r i o d  t h e r e a f t e r .  T h i s  minimim 
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~n add:tioa, R?.CO Chemical f e e l s  tsi‘at t t ~  p r o p o s a l  
f o r  gun? l a b e l i n g  i n d i c a t r n g  t h e  t y p e  and amourt: 
o f  oxyqe?.a:e Fn  the q a s o l i n e  i S  u n n e c e s s a r y  f o r  KT3z. 
O n l y  :;‘a aQ:onakers (3.W ar.d dezcedes l  make any m e n t i o n  
o f  the u s e  o f  k!T3z i n  g a s o l i n e .  We w e s t i o n  t h e  r.eed 
f o r  t h i s  requirexen: i f  t h e  a u t o  w a r r a n t y  d o e s  n o t  nen:io:: 
1 : s  use. We do f e e l ,  however, t h a t  l a b e l i n g  o f  a lcoho!  
f u e l s  is a p p r o p r i a t e  s i n c e  nearly all automakers c a u t i o n  
about t h s  m o u n t  and type o f  a l c o h o l  f u e l  b l ends  which 
s h o u l d  be used .  AKCO Chemical supported the 
u s e  o f  a l c o h o l  f u e l  purnp l a b e l s  when we w e r e  s e l l i n g  
O X I N O L  ( R ) ,  a blend o f  methanol and coso%t. 

I n  c o n c l u s i o n ,  ARC0 Chemical a g r e e s  w i t h  t h e  CXQCC 
t h a t  t h e  u s e  or’ oxy7ena:ed f u e l s ,  s u c h  a s  H ’ X E ,  w i l l  have 
a p o s t i v e  a f f e c t  on reducinq CO t a i l p i p e  e m i s s i o n s .  
We f e e l  t h i s  is a v i a b l e  p roposa l  i n  light o f  t h e  f a c t  
:hat t h e  cu:rent U . 5 .  p r o d u c t i o n  o f  XT3E i s  s u f f i c i e n t  t3 
s e e :  e x ? e c t e d  Ceaands of  Colorado. We do n o t  f e e l  t h a t  
M T ~ E  p r i c i n g  or l o g i s t i c s  will be a s i g n i f i c a n t  i n p e d x e n t  
to y0c.r  qoals. We d o  :ecomer.C arnendinq p r c p a s e d  i?eSu!atior. 1 3  . 
t o  a d d r e s s  t h e  problem o f  your proposed 2 . 0  w t \  nininu r e q c i z e -  
n e n t  c’ezsus ~ 3 ~ ’ s  2 . 0  u t a  naxinum r e q u i r e m e n t .  -. 
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.;KO Chernical Company, a d i v i s i o n  o f  A t l a n t i c  R i c h f i P - i d  
c o n ~ a n y ,  h a s  been a major  p roduce r  o f  o x y g e n a t e d  o c t a n e  
ep.b.,ar.cers f o r  glso!ine s i n c e  1 9 6 9 .  S i n c e  p a s s a g e  o f  t h e  
C l e a n  ~ i r  Act of  1 9 7 7 ,  ARCO companies have s u c c e s s f u l l y  
o b t a i n e d  w a i v e r s  from t h e  U . S .  EPA f o r  t h r e e  oxygena ted  gaso- 
l i7 .e  components ,  Gasol ine-Grade T e r t i a r y  Bu ty l  Alcohol  
( G 3 A 1 ,  Methyl T e r t i a r y  Butyl  E t h e r  (MT92) and OXINOL (R) 
b l e n d i n g  component, a 5 0 / 5 0  b l e n d  o f  GTBA and me thano l .  
ARC0 Chemical  Company i s  t h e  W o r l d ' s  l a r g e s t  p r o d u c e r  o f  
MTBE, w i t h  domes t i c  c a p a c i t y  r a t e d  a t  4 2 , 0 0 0  9BL/D l o c a t e d  
i n  t h e  Texas Gulf C o a s t  a r e a .  

I n  a d d i t i o n  t o  b e i n g  a ma jo r  m a r k e t e r  of  oxygena ted  
f u e l s  f o r  g a s o l i n e  b l e n d i n g ,  AXCO Chemical h a s  conduc ted  e x t e n s i v e  
t e s t i n q  i n  t h e  development  o f  t h e s e  f u e l s  t o  dete-?nine t h e i r  
p e r f c r n a n c e  i n  au tomot ive  e n g i n e s .  T h i s  t e s t i n g  i n c l u d e s  t n e  
e f f e c t s  o n  v e h i c l e  e x h a u s t  and e v a p o r a t i v e  e n i s s i o n s ,  a s  
r e q u i r e d  b y  t h e  Z P A  i n  o r d e r  t o  o b t a i n  a w a i v e r .  

W i t h  t h i s  background,  ARCO Chemical Company f e e l s  
e s p e c i a l l y  q u a l i f i e d  t o  c o m t n t  on t h e  t e c h n i c a l  and commercial  
i s s u e s  s u r r o u n d i n g  tne Co lo rado  A i r  Q u a l i t y  C o n t r o l  C o m i s s i o n ' s  
(CAQCCI proposed rulemaking t o  r e q u i r e  t h e  u s e  o f  o x y g e n a t e s  i n  
qaso! i n e .  

The findings o f  t h e  Colorado Oxygenated F u e l s  C o r m i t t e e ,  
{ t h a t  t h e  u s e  of  o x y g e n a t e s  i n  g a s o l i n e  w i l l  r e d u c e  t a i l p i p e  
\ e m i s s i o n s  o f  ca rbon  monoxide, a r e  c o n s i s t e n t  w i t h  s t u d i e s  

T o  t h e  e x t e n t  t h a t  t h e  c o n d u c t e d  by  ARCO Chemical'Company. 
CAQCC f e e l s  t h a t  mandat ing t h e  u s e  o f  o x y g e n a t e s  i n  g a s o l i n e  
w i l l  h e l p  t o  a c h i e v e  ambient  a i r  q u a l i t y ,  ARCO Chemical b e l i e v e s  
t h a t  t h i s  g o a l  can  be ach ieved  as long a s  t h e  mandate a l l o w s  

~ a l l  o x y g e n a t e s  t o  p a r t i c i p a t e .  Ln r e s p o n s e  t o  t h e  CAQCC 
r e q u e s t  f o r  comments on t h e  proposed r e g u l a t i o n ,  ARCO Chemical  
o f f e r s  t h e  f o l l o w i n g  t e c h n i c a l  s u p p o r t  f o r  t h e  u s e  of  MTBE i n  
C o l o r a d o  and suggested amendment t o  the proposed r u l e s .  

I 
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, ?p D r S C U S S I O N S  OF T E C H N I C A L  ISSUES .. . 

It h a s  S e n  w e l l  documented t h a t  t h e  a d d i t i o n  o f  oxygen 
b e a r i n q  hydrc~cazbons ,  ma in ly  a l c o h o l s  and e t h e r s  t o  g a s o l i n e  
wi!l r e d u c ?  t a i l 7 i p e  emis s ions  o f  c a r b o n  monoxide ( C O ) ,  
and h y d r o c a r b o n s  (t ic) ( 1 - 1 5 ) .  The r e s u l t s  o f  t e s t i n g  
b y  ARCO C h e z i c a l  Company i n  s u p p o r t  of  i t s  s u c c e s s f u l  
w a i v e r  a p p l i c a t i o n s  t o  E P A  have shown t h i s  r e d u c t i o n  
t o  be s i g n i f i c a n t  ( E x h i b i t  1). A t  1 . 5  - 2 . 0  wtk oxygen,  
t h e  r e d u c t i o n  on CO e m i s s i o n s  has  been d e m o n s t r a t e d  
t o  b e  2 0  t o  3 0 %  r e s p e c t i v e l y .  These t e s t s  were 
c o n d u c t e d  on a c ros s - skn lp le  of v e h i c l e s  e q u i p p e d  
w i t h  s t a n d a r d  o x i d a t i o n  c a t a l y s t  and c a r b u r a t i o n  
s y s t e m s  a s  w e l l  a s  f u e l  i n j e c t i o n  sys t ems .  A s t u d y  
c o n d u c t e d  by t h e  Co lo rado  Department of  H e a l t h  shoved  
s i m i l a r  r e s u l t s  ( 5 ) .  

. 

T h e  Co lo rado  Department of H e a l t h  s t u d y  showed 
t h a t  t h e  S e r . e f i t s  of oxygenate  b l e n d i n g  i n  g a s o l i n e  a r e  
s i q n i f i c a n t  even w i t h  new comuuter c o n t r o l l e d  v e w  e ( c l o s e d  
loop  s y s t e m s )  producec&+Lce 1 9 8 2  These v e h i c l e s  
a r e  d e s i g n e d ’  t o  a d j u s t  a i r - t o - f u e l  r a t i o s  a u t o m a t i c a l l y ,  
which c o u l d  compensate  f o r  t h e  a d d i t i o n a l  oxygen  i n  t h e  
motor  f u e l .  These t e s t  r e s u l t s ,  suinmarized i n  E x h i b i t  2 ,  show 
t h a t  t h e  a d d i t i o n  of  oxygenates  s t i l l  r e d u c e  e m i s s i o n s  o f  CO 
by 11% a t  t h e  2 . 0  w t 4  oxygen l e v e l .  

v ‘ I  
Rece-s coiiducted CO Chemical  on  close;  

e d u c t i o n  o f  2 0 %  a t ,  
31, Th ese r e d u c t i o n s  

J y e h ; C l e s  .C p -lqq found en 1eveLISecE.xh;Lhl. t  an ?2L==?& . .  
t e 2 . 0  b ,  
<only s l i g h t l y  lower t h a n  those found o n  o l d e r  v e h i c l e s  
w i t h o u t - c l o s e d  l o o p  sys t ems .  Both of t h e s e  s t u d i e s  i n d i c a t e  
t h a t  t h e  effect of  oxygena te s  on CO r e d u c t i o n  i s  n o t  a f f e c t e d  
by t h e  t y p e  of e m i s s i o n s  c o n t r o l  sys t em t o  t h e  e x t e n t  c l a i m e d  
b y  o t h e r  p a r t i e s .  

I n  a d d i t i o n  t o  r e d u c i n g  CO e m i s i o n s ,  o u r  w a i v e r  da t a  a l s o  
h a s  shown t h a t  oxygena ted  g a s o l i n e  b l e n d s  reduce unreacted 
h y d r o c a r b o n  t a i l p L p e  ernis5ions by u p  t o  8 1  a t  t h e  

a p r e c u r s o r  of ozone f o r m a t i o n ,  remains u n c h a n g e m e  this 
l e v e l  (1). 

L/ --- TTJ7E$oxyf~ieve-lA - -- Emissions of  ni t roug-  ( N O x )  iompounds,  

E m i s s i o n s  of  e v a p o r a t i v e  hydroca rbons  a re  n o t  d i r e c t l y  
by t h e  p r e s e n c e  of 3 T y q e n a t e d  compbund-m - 

a r e  a f u n c t i o n  of  t h e  RVP of t h e  f i n i s h e d  f u e l  b l e n d s .  
MTBC, which  h a s  a n  RVP l e s s  than t h a t  of  gaso l ine  ( E x h i b i t  4 1 ,  
c a n  b e  added by r e f i n e r s  w i thou t  a d v e r s e l y  i m p a c t i n g  t h e  
f i n i s h e d  f u e l  Reid Vapor P r e s s u r e  ( R V P ) .  T h i s  i n s u r e s  t h e  
e m i s s i o n s  of e v a p o r a t i v e  hydrocarbons w i l l  remain unchanged .  

Page 2 
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PE3,COFLV:XNCS OF GASOLINE CONTAINING MTBE 

The performance of MTBE 2s a gasoline additive 
i s  best demonstrated by its wide use among major refiners 
and the absence of concern o n  the part of vehicle manu- 
facturers. 

Since the introduction of oxygenated fuel blends 
containing ethanol or methanol, most automakers have seen 
the need to caution customers about their use. A summary 
o f  these motor vehicle manufacturer's statements are listed 
in Exhibits 5 6 6 (a copy of each statcnent is in the 
ApFendix) . Except for BMW and Mercedes, no automaker has 
nade any precautionary statenent about MTBE. Where a s ,  
almost a l l  automakers warn consuners abou t  potential 
problems with alcohol blended fuels. 

Despite the lack of concern with MTBE by automakers, 
AKO Chemical h a s  continued to test the performance of MTaE 
in ~ o t o r  fuel blends to assure its effectiveness. These tests 
include compatibility studies with fuel system materials, 
effects on gasoline specifications, and driveability 
impacts. None of thse tests have uncovered significant 
sreas of concern. 

:i 

A summary of motor vehicle materials tested for 
compatibility with fuels containing MTBE, is provided 
in Exhibit 7 .  The materials tested are typical of those used in 
vehicle fuel systems. Exhibit 8 illustrates the test results 
for MTBE with various elastomers (16). All these tests have 
shown that fuels containing 11 Vol % MTSE ( 2  wt$ oxygen) 
perfom comparable to base gasoline. 

Chemical in vehicle fleet studies. These tests used employee 
vehicles at ARCO Petroleum Product Company's former 
Technical Center in Harvey, Illinois to evaluate the 
the performance of fuels containing MTaE and other 
oxyoenates agains-t base gasolines. The fleets were 
composed of a cross-section of vehicle makes and model 
years. 
driving conditions. 
of their cars under no-mal driving conditions, noting any 

frequency of these problems were tallied for each test fuel 

~ l i t v g e r f o n n a n c e  of MTBZ blends was tested by ARCO 

Tests were conducted under winter and surmer 
Drivers would rate the performance 

'problem such as vehicle hesitation or stalls. The 
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COt+ttZRCIAL EXPERIEYCE WITH MTBE 

u s e  of HTaE a s  a g a s o l i n e  o c t a n e  enhance: was f i r s t  
deve lo9ed  by AXCO Chemical i n  1978. I n i t i a l  p r o d u c t i o n  c o m t n . c ~ d  
i n  1973 u s i n g  o l e f i n  p l a n t  d e r i v e d  i s o b u t y l e n e  a s  t h e  
f e e d s t o c k .  

I n  t h a t  yea r  XP.CO Chemical vas  g r a n t e d  a wa ive r  by t h e  
0 . s .  E ? X  t o  a l low blendLng o f  up t o  7 v o l t  H?3& i n t o  u n l e r d e d  
S a s o l i n e .  T h i s  i i a s  t h e  second o f  t h r e e  w a i v e r s  t o  b e  
qrar . ted t o  ARC0 Chemical f o r  its line of  oxygenated  b l e n d i n g  
components ,  t h e  most he ld  by any  company. T h e  approved 
b l e n d i n g  l e v e l  o f  HT3E vas l a t e r  r a i s e d  t o  I 1  v o l t ,  
2 . 0  ut$ by oxygen, i n  1981 u n d e r  E?X's s u b s t a n t i a l l y  
s i r n i l i a r  r u l i n g .  

-. 

Over t h e  y e a r s ,  AXCO Chemical h a s  i n c r e a s e d  i t s  MT3E 
p r o d u c t i o n  by dehydra t ing  t e r t i a r y  b u t y l  a l c o h o l  (TEA) , 
a byproduc t  o f  A R C 0  C h e n i c a l ' s  p r o p r i e t a r y  p r o p y l e n e  o x i d e  
process, i n t o  i sobu ty lene .  

( R + M ) / ~ ,  which i s  h i g h e r  than  any o t h e r  f u l l y  f u n g i b l e  \ o c t a n e  b l e n d i n g  component used by r e f i n e r s  a s  shown b e l o u :  

MTBF has  a " t y p i c a l "  o c t a n e  b l e n d i n g  v a i u e  of  110 I 

Butane  
A l k y l a t e  
T o l u e n e  

I 

Blending P r o p e r t i e s  of  R e f i n e r y  

Gaso l ine  Components 

93 
93 

114 

5 5  
5-6 
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 his e x c e l l e n t  o c t a n e  r a t i n g  has made NTsE an a t t r a c t i v e  : 
zl:erca;ivc fky meeting t h e  o c t a n e  needs of  r e f i n e r s .  
r n  a d d i t i o n ,  i t s  r e l a t i v e l y  low v o l a t i l i t y  np,a?s MTBE w i l l  
n o t  i n c r e a s e  t h e  RV? O f  tne f i n i s h e d  b l e n d .  T h i s  i n c r e a s e s  
, V . T S E ' S  v a l u e  a s  r e f i n e r s  can  i n c r e a s e  t h e  use a f  o t h e r  low c o s t ,  
h i g h  v o l a t i l i t y  components such a s  b u t a n e .  

S i n c e  1 9 7 9 ,  t h e  number o f  r e f i n e r s  b l e n d i n g  MTBE i n t o  
t h e i r  g a s o l i n e  has  grown t o  i n c l u d e  v i r t u a l l y  a l l  t h e  major 
r e f i n e r s  and n o s t  o f  t h e  i n t e m e d i a t e  r e f i n e r s  i n  t h e  U . S . ,  
( E x h i b i t  10). The growth i n  t h i s  demand h a s ,  o f  c o u r s e ,  
l e a d  t o  an e q u a l l y  d r a m a t i c  growth i n  t h e  number of MT3E 
p r o d u c e r s .  MTBE's CoiTJnercial s u c c e s s  i s  p r o o f  o f  i t s  
economics  and q u a l i t y  performacce.  

? ? 3 E  SU??L!f 

MTBE i s ' p r o d u c e d  by t h e  chemica l  r e a c t i o n  o f  i s o b u t -  
y l e n e  and n e t n a n o l :  

C H 3  
I 

H3C - C -CX3 + C X 3 0 H  4 H  - C - CHi- O - C H 3  
I \  I 
cx 2 C H 3  

b!eth.:lr.ol, produced from n a t u r a l  g a s ,  i s  a worldwide 
c o m o d i t y  which is  i n  s u r p l u s .  I s o b u t y l e n e  i s  a v a i l a b l e  
f rom a v a r i e t y  of s o u r c e s ,  most n o t a b l y :  o l e f i n s  p l a n t s ,  
r e f i n e r y  c a t a l y t i c  c r a c k e r s ,  TBA d e h y d r a t i o n  and b u t a n e  
deh yd:oce-nation. 

5- l i s t s  t h e  c u r r e n t  d o m e s t i c  MTBE pJlnts 
a l o n g  w r t h  t h e i r  s o u r c e  of i s o b u t y l e n e  f e e d s t o c k .  A m o w n  
i n  t h i s  E x h i b i t ,  the c u r r e n t  d o m e s t i c  c a p a c i t y  i s  8 4  MB/D 
versus a c a p a c i t y  of  only 32 MB/D j u s t  t w o  y e a r s  ago.  

f rom new p l a n t  c o n s t r u c t i o n  by ARCO Chemical .  In 1 9 8 5 ,  
i n  r e s p o n s e  to growing o c t a n e  demand due to t h e  ETA'S 
l e a d  phasedown program, ARCO Chemical b r o u g h t  o n  stream a 
1 2  M B / D  MTEE p l a n t ,  c o n s t r u c t e d  from s u r p l u s  r e f i n e r y  
equ ipmen t .  T h i s  p l a n t  more than  d o u b l e d  ARCO Chemical 's  MT3E 
c a p a c i t y ' a n d  began an a g g r e s s i v e  move i n t o  the MTBE m a r k e t .  
ARCO Chemical  con t inued  t o  i n c r e a s e  its c a p a c i t y  w i t h  t h e  

These  
moves by ARCO broadened t h e  use  of  MTSE from the Gulf  and 
E z s t  C o z s t  a r e a  and al lowed s a l e s  t o  t h e  West C o a s t  and e x p o r t  

The bulk o f  this i n c r e a s e  i n  MTSE c a p a c i t y  has come 

- , s t a r t  up of  a new 1 8  MB/D MTBE p l a n t  i n  l a t e  1 9 8 6 .  
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m a r k e t s ,  t h u s ,  na : i inq  HT3Z a h i g h l y  a c c e p t e d  9asolip.e b!endlr,q 
componen t .  

The acce?cd?.ce O f  bf?aE i s  e v i d e n t  f rom p l a n s  o f  
m3ny r e f i n e r s  t o  b a i l d  MTBZ p l a n t s  in t h e i r  o w  f a c i l i t i e s .  
E x h i b i t  1 2 , s h o w s  t h a t  planned a d d i t i o n s  i n  r e f i n e r i e s  w i l l  

' a d a ~ X z Q d i t i o n a 1  1 4  MB/D o f  MTBE c a p a c i t y  between 1 9 8 6  and 
1 9 8 3 .  These a d d i t i o n s  a r e  expec ted  t o  i n c r e a s e  d o m e s t i c  --- MTaE c a p a c i t y  t o  9 2  !da/D. - 

--..-- 

?he MT3E market  i s  g e n e r a l l y  d i v i d e d  i n t o  two s e g m e n t s ,  
a c a p t i v e  and a merchant market ( E x h i b i t  13). XTBE 
p r o d u c e d  a t  r e f i n e r y  l o c a t i o n s  u s u a l l y  1s c s e d  c a p t i v e l y  
on s i t e .  MTSE produced a t  p e t r o c h e m i c a l  f a c i l i t i e s  i s  e i t h e r  
s o l d  t o  a r e f i n e r y  d i v i s i o n  o f  t h e  p a r t i c u l a r  company o r  
s o l d  on t h e  merchant  market .  

T h e  merchan t  market can be d i v i d e d  i n t o  two s e g m e n t s ,  s p o t  
and  c o n t r a c t .  "Spo t "  s a l e s  mean t h a t  t h e  p o t e n t i a l  c u s t o m e r  h a s  
no  c o n t r a c t  and s i m ? l y  n e g o t i a t e s  t h e  p r i c e  w i t h  t h e  MTaF supplier 
on a g i v e n  q u a n t i t y .  Orders  a r e  t y p i c a l l y  i n  t h e  r a n g e  o f  
50,000+ bbls. T h i s  market i s  t i e d  c l o s e l y  w i t h  t h e  g e n e r a l  
s p o t / t r z d i n g  mzrke t  f o r  g a s o l i n e  components .  I n  a d d i t i o n ,  
t h e r e  i s  a c o n t r a c t  s eqnen t  of  t h e  MT3E m a r k e t .  T h i s  i s  
c o m p r i s e d  of c u s t o n e r s  t h a t  tend t o  ase MTBE on a 
d a i l y  b a s i s .  T h i s  is t h e  s n a l l e r  O f  t h e  two m a r k e t s  and 
a l s o  t e n d s  t o  be sho r t - t e rm o r i e n t e d .  C o n t r a c t s  a r e  
t y p i c a l l y  3 months t o  1 yea r .  A R C 0  Chemical  and Texas 
P e t r o c h e m i c a l  Company (TPCI are  t h e  l a r g e s t  merchan t  
m a r k e t e r s .  ARC0 C h m i c a l  s e l l s  e x c l u s i v e l y  t o  t h e  merchan t  
m a r k e t .  

Given t h e  l a r g e  volume of  MTBE: s o l d  i n  t h e  s p o t  m a r k e t ,  
w e  t h r n k  t h a t  i n  t h e  s h o r t  term, MTaZ c a n  b e  d i v e r t e d  from t h i s  
e x i s t i n g  marke t  t o  s e t n e  Colorado o x y g e n a t e  mandate .  
a r e  no s i g n i f i c a n t  c o n t r a c t u r a l  l i m i t a t i o n s  t h a t  would p r e v e n t  
e x i s t i n g  s u p p l i e s  from be ing  used .  From a p r i c i n g  
v i e w p o i n t ,  Co lo rado  r e f i n e r s  WouiG be s i m p l y  b i d d i n g  
away MTaE from o t h e r  markets  f o r  a s m a l l  premium, 1 o r  
2c/gal o f  MTBE. T h i s  happens i n  t h e  c u r r e n t  s p o t  m a r k e t  
r o u t i n e l y .  We would n o t  expec t  t h e  o v e r a l l  m a r k e t  p r i c e  
f o r  MTBE t o  i n c r e a s e  s i g n i f i c a n t l y  b e c a u s e  o t h e r  o c t a n e  
a l t e r n a t i v e s  e x i s t  ( s e e  MTBE Demand/Pricing S e c t i o n ) .  

T h e  increased use o f  MTaE has not been l i m i t e d  

T h e r e  

t o  t h e  U.S. I n  Europe and the  F a r  Eas t ,  b l e n d i n g  of MTBE h a s  
i n c r e a s e d  i n  recent y e a r s .  Th i s  i n c r e a s e d  demand Worldwide 
h a s  b e e n  m e t  by new c a p a c i t y  a d d i t i o n s  as  r e f i n e r s  t a p  
i n t o  i s o b u t y l e n e  s t r eams  a v a i l a b l e  t o  them. T h i r d  w o r l d  
c o u n t r i e s  w i t h  ind igenous  n a t u r a l  r e s o u r c e s  a r e  i n  t h e  
p r o c e s s  o f  b u i l d i n g  MTBE p l a n t s  t o  add va lue  t o  t h e i r  
h y d r o c a r b o n  e x p o r t s .  By t h e  e z r l v  1 9 9 C ' s  new c a p a c i t y  
i n  t h e  Midd le  East  and T a t i n  L n e r i c a n  i3 expected't- I 
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. I  add 4 J -  >!9/0 O f  H'?32 p r o d u c t i o n -  M O S Z  O f  t h i s  b e  
e x p o r t e d  t o  Europe ana the u . S .  Gulf ar,d East c o a s t s ,  

I shown in i b i ?  7 4 . . b y  t h e  e s r l y  1 9 9 o ' s ,  t h e  worldwide 
p r o d u c t i o n  c a p a c i t y  i s  expec ted  to more t h a n  d o u b l e  from 
t5.2 ~ ~ ~ : 2 n t  l e v e l  as XTBE use continues t o  grow. 

A S  

\\ 

1 
A S  s o u r c e s  o f  r e a d i l y  a v a i l a b l e  i s o b u t y l e n e  a r e  

used  b y  r z f i r . e r s  and pe t rochemica l  conpa r . i e s  t o  
p roduce  Y T S E ,  new HT3E c a p a c i t y  beyoiid 1 9 9 0  w i l l  l i k e l y  
be b a s e d  on coaversiorr  o f  normal and i i o  b u t a n e ,  (Also, s e e  
Chemical  Week a r t i c l e  on MTBE growth ,  i n  A p p e n d i x ) .  Bu tane  
i s  recovere.' from na tu ra l .  g a s  and c r u d e  o i l  p r o d u c i n g  w e l l s  a?.? 
i s  also produced a s  a byproduct  from v a r i o u s  p r o c e s s e s  i n  
r e f i n e r i e s  and pe t rochemica l  p l a n t s .  C u r r e n t  U.S.  p r o d u c t i o n  
o f  b u t a n e s  i s  e s t i m a t e d  t o  be 4 0 0  M 9 / D ,  w i t h  a d a i t i o n a l  
s u p p l i e s  a v a i l a b l e  from c r u d e  o i l  p r o d u c i n g  c o u n t r i e s .  

E s t i r r . a t % s  f o r  t h e  c o s t  o f  c o n s t r u c t i n q  new f a c i l i t i e s  
t o  c l b n v e . r t " b u ~ ~ - M T B E ' - i ' n ~ i c a t e  t h a t ,  a t  o r  n e a r  c u r r e n t  FA.T~: 
o r i c e  l e v e l s , . - i n v e s t o : ~  cou ld  j u s t i f y  new g r a s s r o o t  f a c i l i t i e s  
( ~ x h i b i c -  1 5 ) .  These economics a r e  based o n  f o u r t h  q u a r t e r ,  
1'9g6 p r i c e s  ( E x h i b i t  lo'). The u s e  of i d l e  equipment  a t  e x i s t i r . q  
chernica! s i t n s  would r educe  c a s i t a l  s u b s t a n t i a l l y .  a o t h  o f  AZCO 
C h e m i c a l ' s  n o s t  r e c e n i  MTBE p l a n t s  an2 T ? C ' s  XT92 p l a n t  
i n v o l v e d  t h e  s i g n i f i c a n t  use O f  e x i s t i n g  equ ipmen t  and s i t e s .  

Cor.version o f  bu tane  t o  YTaE wonld becone  even  more 
a t t r a c t i v e  i f  r e g u l z t i o n s  r e s t r i c t i n g  g a s o l i n e  v a p o r  p r e s s u r e ,  
c u r r e n t l y  under  c o n s i d e r a t i o n  by t h e  EPA, a r e  a d o p t e d .  
These  : e g u l a t i o n s  would r e q u i r e  r e f i n e r s  t o  remove 
b u t a n e  from t h e i r  g a s o l i n e  t o  a c h i e v e  lower  v o l a t i l i t y  
l e v e l s  d e s i g n e d  t o  r educe  e v a p o r a t i v e  h y d r o c a r b o n  e m i s s i o n s  
t o  t h e  atmosphere.  T h i s  a c t i o n  would d r a m a t i c a l l y  i n c r e a s e  t h e  
s u p p l y  o f  b u t a n e s ,  c r e a t i n g  a s u r p l u s  which would make 
MTBZ p r o d u c t i o n  from b u t a n e  even more e c o n o m i c a l .  

c o n s i d e ?  t h e  s u p p l y  of MTBE needed f o r  c o m p l i a n c e  of  CAQCC 
proposed  R e q u l a t i o n  1 3  t o  be  an i s s u e  f o r  t h e  i n i t i a l  
1 g a 7 - a a  phase  o f  the program. F u t u r e  a v a i l a b l i t y ,  w h i l e  n o t  
g u a r a n t e e d ,  i s  also n o t  expec ted  t o  be a s i g n i f i c a n t  issue. 
cost i m p l i c a t i o n s  of t h e  mandate a r e  d i s c u s s e d  i n  t h e  f o l l o w i n g  
s e c t i o n .  

4 

aased on t h e  above arguments ,  A?.CLCCChemical d o e s  n o t  

K T 3 E  DE.?t.AND/ P R I C I N G  

W i t h  t h e  e x c e p t i o n  of t h i s  p roposed  manda te ,  t h e r e  i s  
no demand f o r  MTaE p e r  s e .  MTaE i s  one o f  s e v e r a l  s o u r c e s  of 
o c t a n e  a v a i l a b l e  t o  r e f i n e r  f o r  t h e  p r o d u c t i o n  of  g a s o l i n e .  
MT9E' ,s  high o c t a n e  r a t i n g  (110 (R+M)/Z) v s .  87 (RcM)/2 for 

- /ur . leaded r e g u l a r  g a s o l i n e ) ,  makes i t ,  a l o n g  w i t h  o t h e r  h i g h  
o c t a n e  components,  a v a l u a b l e  a d d i t i v e  f o r  q a s o l i n e .  

I 

I 

I 
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S r n c e  MTBE i s  sanerally c o n s i d e r e d  2 f u l l y  f u n q i b l e  qasc!:r.p, 
b l e n d - n q  component,  r e f i n e r s  W i l l  c o n s i d e r  HTSE t h e  same a s  
anyone o f  a number of o t h e r  alternative sources  o f  o c t a n e .  
~ h c s e  i n c l u d e  pu rchase  a l t e r n a t i v e s  such as BTX ( b e n z e n e ,  
t o l u e n e  , and r j l e n e )  , o t h e r  h i g h  o c t a n e  components f:om 
pe t :oche rn lc~ l  p l a n t s ,  o r  premium g a s o l i n e .  T h e r e  a l s o  a r e  
a v a i l a b l e  i n t e r n a l  r e f l n e r y  s o u r c e s  Such a s  r e f o r m e r  s e v e r i t y ,  
a l k y l a t i o n  o r  i s o m e r i z a t i o n .  When p l a n n i n g  g a s o l i n e  p r o d u c t i o n  
r e q u i r e m e n t s ,  a r e f i n e r  w i l l  a s s e s s  t h e  c o s t  o f  each  of 
t h e s e  a l t e r n a t i v e s ,  g e n e r a l l y  choosing t h e  most 
e c o n o m i c .  T h e r e f o r e ,  any " o u t - o f - l i n e "  p r i c i n g  f o r  anyone  
of t h e s e  oczane  s o u r c e s  s h o u l d  q u i c k l y  be  b r o u g h t  " i n - l i n e "  
a s  r e f i n e r s  move towards l e s s  c o s t l y  a l t e r n a t i v e s .  Also, 
r e f i n e r :  a lways have t h e  o p t i o n  t o  pu rchase  o r  exchange 
gaso1i.r.- r a t h e r  t h a n  produce i t  if i n c r e m e n t a l  p r o d u c t i o n  
c o s t s  a r e  t a o  h i g h  r e l a t i v e  t o  market p r i c e s  f o r  t h e  g a s o l i n e  
p r o d u c e d .  
p r i c e  d i f f e r e n t i a ?  f o r  un leaded  premium, a r e  q u i t e  common 
i n  t o d a y ' s  m a r k e t .  T h i s  is a n o t h e r  a s p e c t  w h i c h  c o n t r i b u t e s  
t o  p u t t i n g  a l i d  on o c t a n e  c o s t s .  T h i s  approach  h e l p s  level 
out t h e  m a r k e t  s o  t h a t  t h e  d i s p a r i t y  i n  o c t a n e  c o s t s  between 
" o c t a n e  p o o r "  and " o c t a n e  r i c h "  r e f i n e r s  a r e  min imized .  

Sxchanges o f  un leaded  r e g u l a r  g a s o l i n e  p l u s  a 

On a short teem b a s i s ,  MTSE's pr i ce  is d e p e n d e n t  o n  
t h e  s p o t  q z s o l i n e  marke t ,  w i t h  emphasis on t h e  s p o t  premium 
g a s o l i n e  m a r k e t .  T h e r e f o r e ,  i t s  p r i ce  w i l l  v a r y  on  a 
d a y - t o - d z y  b a s i s  w i t h  t o l u e n e  o r  premium g a s o l i n e  p r i c e s .  
E x h i b i t  1 7  shows a p l o t  o f  HTBE p r i c e  v e r s u s  t o l u e n e  
e q u i v a l e n t  v a l u e  (TEV) and premium e q u i v a l e n t  v a l u e  
( p E v ) .  TZV and PEV r e s p e c t i v e l y ,  a r e  c a l c u l a t e d  
r e f i n e r y  b r e a k  even  v a l u e s  f o r  MTBE a s  compared t o  o t h e r  
o c t a n e  a l t e r n a t i v e s  i n  t h e  marke tp l ace ,  such  as t o l u e n e  
p ~ r c h a s + s ,  o r  p r e m i u m  p u r c h a s e s  ( o r  exchanges )  r e s p e c t i v e l y .  
A S  t h i s  p l o t  i l l u s t r a t e s ,  MTBE p r i c e  c a n n o t  e x c e e d  these 
b r e a k e v e n  v a l u e s  f o r  any s i g n i f i c a n t  p e r i o d  or  r e f i n e r s  
w i l l  s w i t c h  t o  o t h e r ,  lower  c o s t  o p t i o n s ,  r b t c i n g  MTBE ' 

p r i c e  back  i n  l i n e .  

MTaE w i l l  b e  e f f e c t i v e l y  c o n t r o l l e d  by t h e  larger  f o r c e s  
o f  t h e  o v e r a l l  o c t a n e  marke t .  The demand c r e a t e d  by a 
m a n d a t e  i n  Co lo rado  can  b e  shown t o  a l s o  have no 
s i g n i f i c a n t  impac t .  

I 

I n  t h e  s h o r t  term, i t  i s  obvious t h a t  t h e  p r i c e  of I ?  
S i n c e  1 9 8 4 ,  demand for o c t a n e  h a s  grown s u b s t a n t i a l l y  

d u e  m a i n l y  t o  t h e  SPA lead phasedovn program. The 
o c t a n e  need  of 2+ octanes created by t h i s  EPA program 
h a s  b e e n  f u l f i l l e d .  T h i s  h a s  been accomplished by a 
c o m b i n a t i o n  o f  o c t a n e  p roduc ing  a l t e r n a t i v e s  such as:  u s e  
0; s p a r e  r e f o r m i n g  c a p a c i t y ,  o c t a n e  c a t a l y s t  u p g r a d e s ,  
i n v e s t m e n t s  i n  r e f i n e r y  o c t a n e  p r o c e s s e s  l i k 9  C 5 / C 6  
i s o m e r i z a t i o n ,  and pu rchased  o c t a n e s  (MTBE, e t c . ) .  I n  
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( z x ' r , i b l t  1 9 ) .  Durinq ti.ls p e r i o d ,  HT3Z z v i i l a b i ! i y y  - 

a v e r a g e d  i b o u t  50  M B / D .  
~ . I T ~ E ' S  p r i c e  Curing t h e  1 9 8 5 / 1 9 8 6  p e r i o d  was r e l a t i . ; e i y  
~ o p . s t a n ~  a t  2 0  t3 25c/aa! o v e r  un leaded  g a s o l i n e .  ( z x h i b i t  1 9 )  

D e s p i t e  t h i s  huqe o c t a n e  d e n a n d ,  

T h i s  r e l a t i o n s h i p  is impor t zn t  t o  t h e  consuiilezs o f  
Colorado if a:: oxygenate  mzndate Is t3 be in?osed f o r  
f o r  t;ro r e a s o n s .  First, s ince  MTBE f e e d s t o c k  and p r o d u c t  
p r i c e s  move t o g e t h e r  G u l f  Coas t  MTBE p r o d u c t i o n  w i l l  be econgn-  
i c a 1  c n d e r  a n y  r e a s o n a b l e  c r u d e  Oil p r i c e  s c e n a r i o .  
This Ip.eans t h a t  s u p p l y  w i l l  no t  be d i s r u p t e d  b e c a u s e  
o f  u n f a v o r a b l e  c r u d e  p r i c e  movements. S e c o n d l y ,  
s i n c e  MTBZ p r i c e  c a n  be expec ted  t o  move w i t h  
a a s o l i n e ,  a s h a r p  d r o p  i n  c r u d e  o i l  p r i c e s ,  as 
occcred i n  1 9 8 6 ,  w o u l d  n o t  r e s u l t  i n  K T B E  p r i c e s  
s l q n i f i c a n t l y  h i q h e r  t nan  g a s o l i n e .  
C o l o r a d o  consuriers  from adso rb ing  s i g n i f i c a n t l y  h i g h e r  
q z s o l i n e  c05ts  d u e  t o  t h e  proposed mandate d u r i n g  
c r u d e  p r i c e  f l u c t u a t i o n s .  

T h i s  p r e v e n t s  

M T j s  EFFECT ON COLORADO GASOLINE P R I C E S  

What is t he  likely impac t  on consumers  i n  
C o l o r a d o  i f  an oxygena te  mandate were imposed,  assuming 
MTBE t o  be t h e  oxygena te  of cho ice?  

Using U.S.  Gulf C o a s t  a r e a  q a s o l i n e  and o c t a n e  
c o s t s  a s  a b a s i s ,  E x h i b i t  20  shows t h e  d e r i v a t i o n  of 
t h e  v a l u e  of MTBE t o  r e f i n e r s .  Prices are p o s t e C  s p o t  
narket p r i c e s  f o r  August 1 9 8 6 .  aased on a t o l u e n e  p r i c e  
of 63c/gal, t h e  cos t  of  o c t a n e  t o  a r e f i n e r  is ca l -  
c u l a t e d  t o  be  l .OC/oc tane  g a l l o n ,  ( i . e . ,  t h e  c o s t  
f u r  a r e f i n e r  t o  i n c r e a s e  t h e  o c t a n e  r a t i n g  of qzso- 
l i n e  one  o c t a n e  number, e . g . ,  f r o m  8 7  t o  8 8 ,  i s  l C / g a l  of 
p r o l i n e .  1 

-- 
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: -2% 
-e- ~ .̂ ... .- I ” ,  ..*- T h e  v a l u e  o f  H T B Z  i s  found b y  add ing  t h e  v a l u e  o f  

each o f  i t s  i n d i v i d u a l  components:  o c t a n e  and v a p o r  
p r e s s u r e  v a l u e , p l u s  t h e  v a l u e  O f  q a s o l i n e .  A s  shown 
i n  E x h i b i t  2 0 ,  M T B E ’ s  g a s o l i n e  v a l u e  is 41C/gzl. ~ t s  
o ~ t a n ~  v a l u e  i s .  shown t o  be t h e  d i f f e r e n c e  between 
M T ~ Z ‘ S  o c t a n e  r a t i n g ,  1 1 0 ,  and t h a t  of g a s o l i n e ,  8 7  
times t h e  r e f i n e r s  o c t a n e  c o s t ,  40c /oc tane  b b l .  The 
b u t a n e  c r e d i t  i s  shown t o  be 2C. The t o t a i  v a l u e  o f  MTBE 
t o  a Gulf C o a s t  r e f i n e r  t h e n  is 65C/gal .  MTBE p r i c e  a t  
t h i s  t h e  was 63C/gal g i v i n g  t h e  r e f i n e r  a 2 C  p r o f i t  
i n c e n t i v e  f o r  each g a l l o r .  o f  MTBE used.  

E x h i b i t  2 1  shows a s i m i l i a r  c a l c u l a t i o n  for t h e  
v a l u e  o f  MTBE t o  a r e f i n e r  i n  Colorado.  I t  assumes 
s l i g h t l y  lower  o c t a n e  c o s t ,  a Denver e q u i v a l e n t  
s p o t  g a s o l i n e  p r i c e  o f  4 5 e / g a l ,  and b u t a n e / q a s o l i n e  
r e l a t i o n s h i p s  s i m i l a r  t o  t h e  Gulf C o a s t .  T h i s  r e s u l t s  
i n  a c a l c u l a t e d  r e f i n e r  v a l u e  f o r  KTBE o f  67C/qal .  

T h i s  i n d i c a t e s  t h a t  Denver a r e 3  r e f i n e r s  would 
f i n d  MT3E t o  be economical Ff t h e  t r a n s p o r t a t i o n  c o s t  
from t h e  Gulf  C o a s t  t o  t h e  r e f i n e r y  l o c a t i o n  were 
e x c l u d e d .  E x S i b i t  2 2  shows our  e s t i m a t e s  f o r  c o s t s  
t o  t r anspor , t ’MT32  t o  v a r i o u s  r e f i n e r s .  The c o s t s  assume 
a l l  MTBE is sn ipped  by r a i l c a r  and i s  based on o u r  
e s t i m a t e s  of a n t i c i p a t e d  r a i l  r a t e s .  The r e f i n e r s  a r e  
d i v i d e d  i n t o  t h r e e  c l a s s e s :  Denver,  Wyoming, and o t h e r  
( T e x a s  and K a n s a s ) .  

E x h i b i t  2 3  shows t h a t  when t r a n s p o r t a t i o n  costs  a r e  
i n c l u d e d ,  MTBE use w i l l  r e s u l t  i n  h i g h e r  c o s t s  t o  p r o d u c e  
g a s o l i n e  i n  t h e  Denver a r e a .  
manda ted ,  and t h e  r e f i n e r s  p r o d u c t i o n  l o c a t i o n ,  c o s t s  f o r  
g a s o l i n e  w i l l  be  i n c r e a s e d  by 0 . 2  t o  1 .2C/ga l .  For a 
4 m o n t h  p e r i o d ,  o u r  b e s t  e s t i m a t e  i s  t h a t  t h e  a v e r a g e  
i n c r e a s e  i n  g a s o l i n e  c o s t s  would b e  55 m i l l i o n  o r  less  t h a n  

Depending on t h e  l e v e l  of  MTBE 

$ 2  .:?,’=:ear D e r  m o t o r i s t  ( E x h i b i t  2 4 )  . Obviously,  
t h e  CAQCC n e e d s  t o  as-se’Bs t h e s e  and o t h e r  c o s t s  i n  
d e t e m i n i n g  t h e  c o s t / b e n e f i t  of t h e  proposed r e g u l a t i o n .  

1 
What m i g h t  t h e  c o a t  of HTBE be  i n  t h e  f u t u r e  and 

what e f f e c t  would t h i s  have on g a s o l i n e  p r o d u c t s  costs 
f o r  t h e  Denver a r e a ?  A s  h a s  a l r e a d y  been s t a t e d ,  
t h e  c o s t  of MTBE w i l l  be  a f u n c t i o n  of t h e  p r i c e  of 
g a s o l i n e  and t h e  a l t e r n a t i v e  c o s t  of o c t a n e  a v a i l a b l e  
t o  r e f i n e r s .  

A s  shown i n  E x h i b i t  1 7 ,  since 1 9 8 4  MTBZ’s pr ice  h a s  
g e n e r a l l y  been a b o u t  20 t o  25C/gal h i g h e r  t h a n  
g a s o l i n e .  T h i s  has  been d u r i n g  a p e r i o d  i n  which c r u d e  
p r i ce  h a s  been v e r y  v o l a t i l e  and o c t a n e  demand h a s  been  
R r o n g .  T h e r e f o r e ,  t h e  impac t  on  g a s o l i n e  p r i c e s  t o  
consumers  s h o u l d  n o t  v a r y  much unde r  any f o r e s e e a b l e  c r u d e  
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. .  
o i l / 5 a s o l i n e  ? r i c e  s c e n a r i o  o r  o c t a n e  s c e r . a r i o .  ~ ~ ~ e q J ~ ~ ,  
concerns have been r a i s e d  a t  p r e v i o u s  CAQCC m e e t i n q s  tp.at 
i p , c r e a s i n g  demand f o r  o c t a n e  due to EPA's l e a d  pnasedordn 
program o r  o t h e r  f a c t o r s  may bid U? t h e  p r i c e  0 :  H . T ~ E  on 
t h e  G u l f  Coast  and t ha t  inc:eaSed dener,d c r e a t e d  by  
i m p o s i t i o n  o f  d mandate i n  Co lo rado  would add additional 
u?ward  p r e s s u r e  t o  MTSE p r i c e .  

The  most conprehens ive  e f f o r t  t o  d e t e - m i n e  f u t u r e  
U . S .  r e f i n i n q  i n d u s t r y  Octane C o s t s  was u n d e r t a k e n  by 
T u r n e r ,   aso on 6 Company under  c o n t r a c t  by s e v e r a l  m a j o r  
r e f i n e r s  ( 1 9 ) .  T u r n e r ,  Mason d e t e r m i n e d  t h a t  a v e r a g e  
U . S .  o c t a n e  c o s t s  c o u l d  v a r y  forin 0 . 5  t o  Z.3C/octane g a l .  
T h e  c o s t s  va ry  depending on a s s u m p t i o n s ,  s u c h  as:  
o v e r a l l  g a s o l i n e  demand, mid-grade premium and premium 
g r a d e s  g rowth ,  o c t a n e  i n v e s t m e n t s ,  t h e  e f f e c t  and number 
o f  c a t a l y s t  upgrades ,  and f u t u r e  q a s o l i n e  RV? s p e c s .  
? u t  i n  p e r s p e c t i v e ,  t h i s  r ange  of  o c t a n e  cos ts  
would r e s u l t  i n  e q u i v a l e n t  MTBE v a l u e s  t o  r e f i n e r s  r a n g i n g  
from 11 t o  j3C/gal over unleaCed g a s o l i n e .  T h i s  wide  
range shows both t h e  d i f f i c u l t y  azd u n c e r t a i n t y  i n  
d e v e l o p i n g  any e s t i m a t e s  f o r  f u t u r e  o c t a n e  c o s t s .  
Any e f f o r t  t o  p r e d i c t  MTBE p r i c e s ,  a r e  e s p e c i a l l y  
d i f f i c u l t  s i n c e  i t  i s  o n l y  one  component i n  a v e r y  
l a r g e  o c t a n e  marke t .  We would e x p e c t  MTSE p r i c e s  in t h e  
l o n g  term t o  be de t e rmined  by su?ply/demanf! f o r  o c t a n e  
as d i s c u s s e d  in t h e  p r e v i o u s  s e c t i o n  on p r i c i n g .  We 
would n o t  e x p e c t  mandated oxygena te s  u s e  i n  Co lo rado  
t o  h a v e  a s i g n i f i c a n t  impact o n  MTBE p r i c e s .  

MTSE L O G I S T I C S  

The c?onest ic  p r o d u c t i o n  c a p a c i t y  f o r  MTBE is con- 
c e n t r a 1 4  on  t h e  Gulf  Coas t  a r e a  o f  Texas and L o u i s i a n a .  
T h e r e f o r e ,  any mandate o f  oxygena te  use  i n  C o l o r a d o  
m u s t  c o n s i d e r  t h e  c o s t  t o  t r a n s p o r t  MTSE, a s  w e l l  a s  
o t h e r  oxygean te s  t o  t h e  r e f i n e r s  Scrving t h e  Co io rado  
m a r k e t .  

I n  t h e  example c i t e d  e a r l i e r ,  it was assumed t h a t  
MTBE would be  t r a n s p o r t e d  by r a i l c a r  a t  c o s t s  v a r y i n g  from 
6 t o  15CIgal depending on l o c a t i o n .  These  r a t e s  a re  our b e s t  
es t imates  at t h i s  t i m e .  Lower r a t e s  may b e  e s t a b l i s h e d  
where  a c a n s i s t a n t ,  r e p e a t a b l e  s h i p m e n t  o f  m a t e r i a l  i s  
a n t i c i p a t e d .  Refiners p l a n n i n g  t o  u s e  MTBZ on a d a i l y  
b a s i s  from November thru Februa ry  may n e g o t i a t e  lower 
r a t e s .  

An a l t e r n a t i v e  t o  r a i l c a r  t r a n s p o r t a t i o n  would b e  
p i p e l i n i n g  of  MTBE. ARC0 Chemical h a s  a l r e a d y  c o n t a c t e d  
p i p e l i n e  companies who b e l i e v e  t h e y  c o u l d  move MTaE from 
t h e  Gulf  Coas t  t o  t h e  Rocky Mountain a r e a  r e f i n e r s .  

i 
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ISSUSS O F  PARTICULAR CONCE2N TO CAQCC 

I n  its proposed rulemaking notice, the CAQCC raised 
f o u r  issues of concern, several of which aze addressed below. 

Phase-in Options 

From an MTBE supplier's viewpoint, ARCO Chernical is 
prepared to participate in the market to the maximum. We 
believe MTBE supplies are adquate to supply 1 0 0 %  of the 
mandate requirements without a phase in period. A phase in 
is n o t  reconmended if it's being considered solely due to 
concerns about MTBE avails. 

However., in our May 27th letter to the CAQCC (see 
Appendix) we requested that the minimum level for oxygen 

/ :n conulvingyith Regulatioyl3 and ex-*-- 

conflicts, we recommend a 1.8 wt% oxygen minknum this 
year (November 1, 1987) with no increases in future 
years penging resolution of the cqnflict with EPA 
regulations. 

ot be set at 2.0 w t o  m dl lP  P A  ;pal problems 

-1ations. Given our concerns about these potential 

Implementation Date 

Timing will be tight but feasible to set up a MTBE 
supply system for the proposed November 1, 1987 commencement 
date. ARCO Chemical began making p i a i i a  and comnitments to 

I supply MTBE a few months ago in anticipation of the 
; November 1 ,  1987 implementation date for the mandate. At this 

point, we' can state that satisfactory logistic arrangements 
have been made already with several potential customers that 
have approached us seriously about MTBE supply. 

If a l l  refiners were to meet the mandate using MTB7, it 
is poss ib le  that the refiners responding the slowest may have 
to use less efficient/economical supply methods for the first 
year of the mandate. However, at this point in time, we would 
expec t  all refiners to be able to obtain MTaE supplies to meet 
the November 1 commencement date. 

1 

i 

.We recommend that if the program is to go forward, 
-?%at it be implemented this year in order to maximize 
the benefits to Colorado and maintain the momentum and 

! 

I 
i 
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... .--... .. . -  i n t e r e s t  t h a t  h i s  been established. Also, t h e  sooner 

t h e  r e g u l a t i o n  i s  f i n a l i z e d  and t h e  cornTencernent d + t e  

the  CXQCC i n  f u l f i l l i n g  the mandate.  

cos t / serief i t s  

>>.".. 

t h e  q u i c k e r  i n d u s t r y  w i l l  work t o g e t h e r  t o  a s s i s t  

The C o m i s s i o n  has  asked f o r  comnents o n  s e v e r a l  s p e c i f i c  
i s sues  under  t h i s  s e c t i o n .  ARCO Chemical  w a n t s  t o  comment o n :  
y e a r  round program V e r s u s  l i m i t e d  a p p l i c a b i l i t y  d u r i n g  t h e  
November-March p e r i o d ,  a f f e c t s  o f  a d d i n g  d e t e r g e n t s  and o t h e r  
a d d i t i v e s ,  and l a b e l i n g  of  p roduc t  a t  p o i n t  o f  s a l e .  

Year Round v s .  4 Months 
\/ 

From an MTBE s u p p l y  l o g i s t i c s  S t a n d p o i n t ,  a y e a r  round 
o r o c w a s  s i g n i f i c a n t  advan tages .  I t  i n s u r e s  f a t a b l e ,  a n n u a l  
= n e s s  t o  t h e  MTBE p roduce r  and r e d u c e s  l o g i s t i c s  r e l a t e d  
o p e r a t i o n a l  problems and c o s t s  i n  s u p p l y i n g  t S e  mandate  a r e a .  
T h e  m a j o r  advan tage  o f  t h e  y e r r  round p r o g r m  Fs t h a t  i t  
allows t h e  S U D O ~ ~  and customer t o  d e v e l o p  t h e  most 
ecor,omic E n d  e f f i c i e n t  l o q i s t i c a l  sys t em.  With a y e a r  r 0 u r . l  

T h i s  
method v o u l d .  r educe  l o g i s t i c s  c o s t s  t o  t h e  p o i n t  t h a t  many 
r e f i n e r s  c o u l d  r e c e i v e  MTBE a t  e s s e n t i a l l y  t h e i r  b r e a k e v e n  
v a l u e .  Thus ,  f i n a l  c o s t s  t o  consumers would be  m i n i m a l .  

e, 
lei f l  
,uf,s>,J&, ; r e g u l a t i o n ,  p i p e l i n i n g  of MTBE: i s  d e f i n i t e l y  f e a s i b l e .  

"7' i 

Also, t h e  y e a r  round app:OaCh h a s  a d v a n t a g e s  i n  t h e  
c a s e  where  a r e f i n e r  needs t o  o b t a i n  r a i l  cars t o  b r i n g  i n  
MTBE f o r  t h e  mandate.  The 4 month program makes i t  more 
d i f f i c u l t  tu economica l ly  j u s t i f y  r a i l  c a r  l e a s e  cos ts  
which t e n d  t o  be based  o n  y e a r  round o p e r a t i o n s .  A l s o ,  
r a i l  cz rs  t e n d  t o  s i t  i d l e  t h e  o t h e r  8 months u n l e s s  t h e y  
c a n  be s u b l e a s e d .  

Adding D e t o r q e n t s  and A d d i t i v e s  
. -- 

D a t a  on MTBE i n d i c a t e s  i t  does  n o t  a d v e r s e l y  a f f e c t  
f u e l  i n j e c t o r  d e p o s i t s  which i s  a major c o n c e r n  of 
a u t o m a k e r s  (18). Our commercial e x p e r i e n c e  i n d i c a t e s  
t h a t  MTBE doesn't s i g n i f i c a n t l y  impact t h e  q u a l i t y  of 
g a s o l i n e  w i t h  respect t o  gum f o r m a t i o n  and otherfuel 
s y s t e m  c l e a n l i n e s s  i s s u e s .  I n  t h e  case of MTBE,we 
would recouunend t h a t  t h e  CAGCC no t  make d e t e r g e n t s  
and o t h e r  a d d i t i v e s  a r equ i r emen t .  

PUMP LABELING OF OPGENATES 

I n  i t s  p roposed  rulemaking,  t h e  C A K C  a s k e d  f o r  
cornrents  on t h e  a p p r o p r i a t e n e s s  of punp l a b e l i n g  t o  
n o t i f y  c u s t o m e r s  of  t h e  p re sence  o f  o x y g e n a t e s  i n  gasoline. 
S i n c e  t h e  mandate as proposed r e q u i r e s  a l l  motor fuel t o  
c o n t a i n  o x y g e n a t e s  f rom November t h r o u g h  F e b r u a r y ,  ARCO 
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Chemica l  s ees  l i t t l e  Purpose i n  l a b e l i n g  o f  f u e l s .  lt 
w o u l d  o n l y  add a d d i t i o n a l  SUrdeRS €0: r e t a i l e r s  and 
en:orcenent o f f i c i a l s  and cou ld  c d u ~ e  confus io r ,  f o r  
consui;lers if no: ?romPtlY r e m v e 2  by Xarch 1 o f  each 
y e a r .  - 

/ 

p u p  l a b e l s  have t r a d i t i o n a l l y  been used t o  p r o v i d e  
b o n s c a e r s  wich i z p o r t a n t  i n f o m a t i o n  needed t o  e n s u r e  
t h e y  a r e  d i spens ing  t h e  c o r r e c t  f u e l  i n t o  t h e i r  c a r .  
This i n c l u d e s  in fo rma t ion  on t h e  Octane r a t i n g  and l e a d  
c o n t e n t  o f  f z e l s .  
p r o v i d e  recomment2ations f o r  consumers r e g a r d i n g  t h e s e  
s p e c i f i c a t i o n s .  In t h e s e  s i t u a t i o n s ,  t h e  need f o r  pump 
l a b e l i n g  i s  obvious.  

u s e  o f  oxygenates i n  g e n e r a l .  As noted e a r l i e r ,  t h e y  d o  
c a u t i o n  a q a i n s t  t h e  use o f  c e r t a i n  t y p e s  of a l c o h o l ,  
s p e c i f i c a l l y  methanol and e t h a n o l .  Given t h e  
consunez  has the  " r i c ; h t  t o  know" t h i s  i n f o r n a t i o n  when 
p u r c h a s i n g  f u e l  f o r  h i s  v e h i c l e ,  ARCO Chemical h a s  
supparzed proper l a b e l i n g  o f  f c e l s  when it  ma:keted 
methanol  ialcohoi) blends ( s e e  Appendix) . 

Vehic l e  owner ' s  manuals u s u a l l y  

H o s t  owners manuals make n o  recommendation c o n c e r n i n g  the  

No s i n i l a r  warnir.qs a r e  made on t h e  use o f  MTBE: or 
o t h e r  oxygena te s .  T h e r e f o r e ,  l a b e l i n g  f u e l  d i s p e n s e r s  
b e c a u s e  oxygenates a r e  used vou ld  no t  o n l y  p r o v i d e  
c o n f u s i n g  i a f o r n a t i o n ,  i t  cou ld  l e a d  t o  undue concern  
a n  t h e  p a r t  of  consumers i f  t h e y  a r e  u n a v a r e  o f  t h e  

recor rnondat ion  t h a t  any l a b e l i n g  be r e s t r i c t e d  o n l y  t o  
t h o s e  p r o p e r t i e s  of motor f u e l s  which a re  r e f e r e n c e d  
i n  c a r  o n e r ' s  manuals, such a s  a l c o h o l  c o n t e n t ,  

f t y p e  o f  oxygenate i n  use.  I t  i s  ARCO C h e m i c a l ' s  

i o c t d n e  r a t i n g  and l ead  c o n t e n t .  

The  Regulat ion should i n c l u d e  a b i l l  of l a d i n g  
r - y i r e m e n t  f o r  HT3E. T h i s  is n e c e s s a r y  s i n c e  HTBe 
i s  b l ended  a t  r e f i n e r i e s  wh i l e  e t h a o l  i s  g e n e r a l l y  
b l ended  a t  t e r m i n a l s .  T h i s  r e g u l a t i o n  would p r e v e n t  
t h e  i n a d v r r t e n t  a d d i t i o n  o f  10% e t h a n o l  t o  a f u e l  
a l r e a d y  c o n t a i n i n g  MTBE. 
and regulatory i m p l i c a t i o n s .  

This  h a s  s i g n i f i c a n t  q u a l i t y  

/- 
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