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SUMMARY 

This  r e p o r t  p r e s e n t s  the s t a t u s  o f  t h e  Fede ra l  Methanol F l e e t  PPO- 

j ec t  as  of J anua ry  1980. A methanol f l e e t  w a s  e s t a b l i s h e d  on Novem- 

ber 1, 1985, at Lawrence Berke ley  L a b o r a t o r y  i n  Berkeley, C a l i f o r n i a .  

Phase I a c t i v i t i e s  of t h e  Army &f:hanol-Fueled A d m i n i s t r a t i v e  Vehic le  

Program, i n v o l v i n g  f o u r  s e c u r i t y  v e h i c l e s  a t  t h e  P r e s i d i o  i n  San 

Francisco, have been completed;  and Phase 11, i n  which 24 v e h i c l e s  w i l l  

be used at For t  Ord, C a l i f o r n i a ,  i s  w e l l  underway. House b i l l  H.R. 3355 

h a s  been i n t r o d u c e d  t o  promote g r e a t e r  use  of methanol as a t ranspsr ta -  

t i o n  fue l .  It has  been proposed t h a t  methanol i s  t h e  b e s t  s o l u t i o n  t o  

t h e  U.S. o i l  impor t  v u l n e r a b i l i t y .  





FEDERAL METHANOL FLEET STATUS REPORT - J A N U A R Y  1986 

F e d e r a l  Methanol '*leet P r o j e c t  S t a f f  

R. N. M c G i 1 1 ,  E d i t o r  

1. LAWRENCE BERKELEY LABORATORY INCTIATES 
OPERATION OF A METHANOL FLEET 

Lawrence Berke ley  Labora to ry  (LRL) o f f i c i a l l y  i n i t i a t e d  p a r t i c i p a -  

t i o n  i n  t h e  F e d e r a l  Methanol F lee t  P r o j e c t  on November 1, t h u s  becoming 

t h e  f i r s t  c i v i l i a n  f e d e r a l  f l e e t  t o  i n t e g r a t e  methanol-fueled v e h i c l e s  

i n t o  i t s  r o u t i n e  o p e r a t i o n s .  " W e  are p leased  t o  become t h e  f i r s t  

f e d e r a l l y  funded o r g a n i z a t i o n  t o  p a r t i c i p a t e  i n  t h e  Methanol Demonstra- 

t i o n  Program f o r  F e d e r a l  Veh ic l e s , "  s a y s  LBL D i r e c t o r ,  David S h i r l e y .  

"The program has  s u b s t a n t i a l  s u p p o r t  i n  Congress ,  which a p p r o p r i a t e d  t h e  

fund ing ,  and i n  t h e  Department of "mergy, f o r  which i t  r e p r e s e n t s  t h e  

c u l m i n a t i o n  of t h e  methanol f u e l  r e s e a r c h  program t h a t  began i n  t h e  

1970s." 

The methanol  v e h i c l e s  i n  t h e  Lawrence Berke ley  f l e e t  are f i v e  low- 

m-lleagr 1984 model Chevro le t  C i t a t i o n s  w i t h  2 . 8 - l i t e r  V-6 eng lnes .  Con- 

v e r s i o n  o f  t h e s e  cars t o  o p e r a t e  on methanol  w a s  done by Bank of k n e r i c a  

i n  t h e  same Eashlon t h a t  Bank of America has conve r t ed  some 300 of i t s  

own v e h i c l e s .  P a i r e d  w i t h  t h e  methanol  v e h i c l e s  i n  L R L f s  o p e r a t i o n  a r e  

f i v e  more 1984 C i t a t i o n s  wi th  V-6 g a s o l i n e  eng ines .  LRL has  p l aced  a l l  

t e n  v e h i c l e s  i n t o  i t s  c e n t r a l  motor poo l  s e r v i c e  s o  t h a t  t h e  cars w i l l  

be used f o r  a wide v a r i e t y  of d r t v i n g  missions by a large number o f  

employees. Typical.  m i s s i o n s  w i l l  i n c l u d e  round t r i p s  t o  Lawrence 

Livermore Labora to ry  ( abou t  100 miles t o t a l ) ,  t r i p s  t o  S t a n f o r d  1 , inear  

A c c e l e r a t o r  Cen te r ,  and t r i p s  w l t h i i  t h e  San Franc isco-Berke ley  area. 

The mix tu re  of d r i v i n g  mis s ions  a t  LRL w i l l  be a lmost  i d e a l  f o r  good 

compara t ive  performance a s s e s s m e n t s  between methanol. and g a s o l i n e .  

P e r s o n n e l  a t  LBL w i l l  be a b l e  t o  r e f u e l  t he  methanol v e h i c l e s  con- 

v e n i e n t l y  a t  any of Bank o f  America's  f u e l i n g  s t a t i o n s  i n  t h e  San 

F r a n c i s c o  Bay area, or a t  LBL. For  the  l a t t e r  case, through an  agree- 

ment w i t h  Redwood O i l  Company, a 2000-gal lon t a n k ,  pump, and o t h e r  
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necessa ry  equipment wFlL h e  l e a s e d  a t  nominal c o s t  and i n s t a l l e d  near 

t h e  motor pool  f a c i l i t i e s  a t  LBL. 

The e s t a b l i s h m e n t  of  t h i s  f l e e t  a t  LEI, i s  an o u t s t a n d i n g  example of 

mutua l ly  b e n e f i c i a l  c o o p e r a t i o n  between government and commercial  

in terests .  Coopera t ion  by Bank of America a s  w e l l  as Redwood O i l ,  

r e p r e s e n t i n g  s u p p l i e r s  of v e h i c l e s  and f u e l ,  has  been exemplary.  T h i s ,  

t o g e t h e r  w i th  t h e  en thus iasm a t  LBL f o r  t h e  p r o j e c t ,  g i v e s  g r e a t  cause 

f o r  optimism about  t h e  s u c c e s s  of t h i s  p a r t i c u l a r  f l e e t  as we13 as t h e  

Federal  Methanol F l e e t  P r o j e c t  i n  g e n e r a l .  P r o j e c t  management ex tends  

h e a r t f e l t  Ihanks t o  a l l  who made t h i s  p o s s i b l e .  

I n  f u t u r e  p u b l i c a t i o n s ,  we w i l l  r e p o r t  on developments  of f l e e t s  

planned a t  Argonne Na t iona l  Labora to ry  and Oak Ridge Nat iona l  T,abora-- 

t o r y .  Both l a b o r a t o r i e s  are a l r e a d y  committed t o  p a r t i c i p a t i o n  i n  t h e  

p r o j e c t .  We sti.11 have room f o r  more p a r t i c i p a n t s  i n  Phase I. 
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2. MORE ON METHANOL PROPERTIES 

I n  p r e v i o u s  documentat ion,  we s a i d  t h a t  "methanol h a s  about  60% of 

t h e  energy c o n t e n t  of g a s o l i n e . "  T h i s  was not  e x a c t l y  c o r r e c t ;  

a c t u a l l y ,  f u e l  methanol has  about  60% of t h e  ene rgy  c o n t e n t  of gaso-  

l i n e .  Here's how t h i s  works: Remenber t h a t  f u e l  methanol  is  a m i x t u r e  

of n o t  less t h a n  85% methanol w i t h  15% unleaded r e g u l a r  g a s o l i n e .  Pu re  

methanol  h a s  o n l y  about  h a l f  t h e  e r e r g y  c o n t e n t  of a t y p i c a l  g a s o l i n e .  

The e x a c t  v a l u e  of t h i s  r a t i o  depends upon t h e  d e f i n i t i o n  of e n e r g y  

c o n t e n t  b e i n g  used ( t h e r e  are s e v e r a l )  and what p r o p e r t i e s  are assumed 

f o r  a " t y p i c a l "  g a s o l i n e .  If one uses e x a c t l y  50X as t h e  r a t io  of t h e  

ene rgy  c o n t e n t  of pu re  methanol t o  g a s o l i n e ,  then w i t h  f u e l  methanol  

( c o n t a i n i n g  15% of t h e  same g a s o l i n e )  t h i s  r a t i o  is 57 1 /2%,  which was 

rounded t o  "about  60%". 

Of c o u r s e ,  i n  converting energy c o n t e n t  t o  f u e l  consumption i n  

miles per g a l l o n ,  i t  is n e c e s s a r y  t o  c o n s i d e r  the f u e l  e f f i c i e n c y  of t h e  

eng ine .  F o r t u n a t e l y ,  w i t h  minor m o d i f i c a t i o n s ,  gaso l ine  e n g i n e s  can be  

made t o  run w e l l  on f u e l  methanol.  But ,  due t o  t h e  h igh  o c t a n e  number 

of methanol ,  f u r t h e r  eng ine  m o d i f i c a t i o n s ,  such as r a i s i n g  t h e  compres- 

s i o n  r a t i o ,  are p o s s i b l e  so t h a t  froin an ene rgy  e f f i c i e n c y  s t a n d p o i n t  a 

methanol  e n g i n e  can be made t o  be superior t o  i t s  analogous g a s o l i n e  

eng ine .  C u r r e n t l y  no U.S. p r o d u c t i o n  e n g i n e s  are being des igned  s p e c i -  

f i c a l l y  f o r  o p e r a t i o n  on methanol.  

With s t a t e - o f - t h e - a r t  e n g i n e s ,  a conservative r u l e  of thumb i s  t h a t  

a methanol-fueled v e h i c l e  w i l l  go h a l f  t h e  d i s t a n c e  on a g a l l o n  of fue l  

as w i l l  a g a s o l i n e  v e h i c l e .  This i s  one r e a s o n  t h a t  some methanol 

v e h i c l e  c o n v e r s i o n s  i n c l u d e  i n s t a l l a t . i o n  of a l a r g e r  f u e l  t a n k  t o  g i v e  

approx ima te ly  t h e  same d r i v i n g  r ange  3s an ana logous  g a s o l i n e  v e h i c l e .  



3. UPDATE ON THE U.S. ARMY METHANOL DEMONSTRATTON 

Phase 1 a c t i v i t i e s  of t h e  Army's Methanol.-Fueled A d m i n i s t r a t i v e  

Veh ic l e  Program w e r e  completed d u r i n g  Ju ly  1385 a t  t h e  P r e s i d i . 0  i n  San 

F ranc i sco .  The f o u r  i n - s e r v i c e  v e h i c l e s  had accumula ted ,  i n  t .o ta l ,  o v e r  

26,000 raLles wi thou t  e x p e r i e n c i n g  any me thano l - r e l a t ed  problems. These 

vehicles were p laced  i n  24-hour o p e r a t i o n  w i t h  t h e  m i l i t a r y  p o l i c e  i n  an 

e f f o r t  t o  a c c e l e r a t e  mi l eage  accumula t ion  and expose t h e  v e h i c l e s  t o  a 

r i g o r o u s  tes t  environment .  During t h i s  time, t h e  v e h i c l e s  performed 

ve ry  well.. Per formance  (i.e. , a c c e l e r a t i o n  and d r i v a b i l i t y )  was 

reporred t o  be b e t t e r  t han  t h a t  f o r  comparable  g a s o l i n e  v e h i c l e s .  For  

t h e s e  m i l i t a r y  p o l i c e  d r i v i n g  o p e r a t i o n s ,  f u e l  economy w a s  a t  t h e  bot tom 

of t h e  a n t i c i p a t e d  range  due t o  t h e  r e q u i r e d  long e n g i n e  i d l e  t imes.  

The methanol  f u e l  used  d u r i n g  Phase i of t h i s  program was s u p p l i e d  

by Bank of A m e r i c a .  T h i s  f u e l ,  which is i d e n t i c a l  t o  t h e  f u e l  be ing  

used i n  Hank of America's inethanol  v e h i c l e  f l e e t ,  i s  r e p o r t e d  t o  c o n t a i n  

between 10 and 15 v o l  % unleaded  g a s o l i n e ,  depending upon t h e  season  of 

y e a r  ( i . e . ,  summer v e r s u s  w i n t e r ) .  The needed g a s o l i n e  component pro- 

v i d e s  € o r  improved c o l d  s t a r t i n g  and eng ine  warm-up o p e r a t i o n s .  In 

a d d i t i o n  t o  t h e  g a s o l i n e ,  Bank of America a l s o  u t i l i z e d  a speci .31 pro-- 

p r i e t a r y  i n h i b i t o r ,  which i s  r e p o r t e d  t o  reduce  tire p o t e n t i a l  f o r  corro-  

s io i l  and upper  e n d / c y l i n d e r  wear. Refue l ing  of t h e  f o u r  v e h i c l e s  d u r i n g  

Phase I was accompl ished  by use  of a p o r t a b l e  f u e l  d i s p e n s i n g  sys tem 

t h a t  was t e m p o r a r i l y  loaned  t o  t h e  P r e s i d i o  by Rank of Ameri.ca. F u e l  

samples were taken  and ana lyzed  t o  de t e rmine  t h e  q u a l i t y  and c o n s i s t e n c y  

of t h e  d e l i v e r e d  methanol  Fuel. A total of f o u r  samples  were o b t a i n e d  

d u r i n g  Phase I ,  and t h e  v a r i a t i o n  in g a s o l i n e  c o n t e n t  f o r  t h e  f o u r  

methanol  f u e l  sampl-es t a k e n  ranged  from 11.3 t o  15.6%. 

The Phase I a c t i v i t i e s  s e t  f o r t h  a r i g o r o u s  test of t h e  conve r t ed  

vehicl-es. Cons ide r ing  t h e  s e v e r i t y  of t h e  t e s t  a c t i v i t y ,  t h e  Less t h a n  

"normal" f u e l  economy i s  not  s u r p r i s i n g .  Other  i d e n t i f i e d  areas of con- 

c e r n  w i l l  r e c e i v e  a t t e n t i o n  as Phase  I1 grogrFsses .  Phase  L o p e r a t i o n s ,  

a l t h o u g h  o f f i c i a l l y  completed,  w i l l  c o n t i n u e  d u r i n g  Phase 11 i n  order  t o  

accumula te  a d d i t i o n a l  t e s t  d a t a  under  t h i s  s e v e r e  m i l i t a r y  p o l i c e  

s e r v i c e .  Two a d d i t i o n a l  Chevro le t  C i t a t i o n s  w i - 1 1  be i n c l u d e d  as c o n t r o l  
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vehicles operating on gasoline to provide baseline data during this 

extended portion of Phase I. 

During August, the Army held an internal review of the results from 

Phase I, at which time the decision was made to proceed on with Phase 

11. During this second phase, 24 Chevrolet S-10 pickup trucks will he 

operated by Army personnel at Fort Ord, California. Approximately 5000 

miles of operation on gasoline will be accumulated per vehicle before 

vehicles are converted to methanol. Conversions of the vehicles to 

methanol operation will be perforzed by Army personnel, and Bank o f  

America conversion technology w i l l  be used. Of the 24 S-lo's at F o r t  

Ord, three will not be converted but, instead, will remain gasoline- 

powered f o r  comparison purposes. 

Further updates of the A r m y ' s  progress in its parallel methanol 

demonstration will appear in future publications. 
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4.  CONGKESSlONAL ACTION - HETHAMOL STATEMENT 
BY CONGKES SMAN SHAKP 

The following s t a t e m e n t  was provided  f o r  p u b l i c a t i o n  by Congressman 

P h i l i p  R. Sharp (D-Indiana),  Chairman of t h e  F o s s i l  and S y n t h e t i c  F u e l s  

Subcoinrrrittee of t h e  House Energy and Commerce Comml tt:ee. We i s  a l s o  a 

meiiiher of nuinrzrous o t h e r  commit tees ,  s t u d y  g roups ,  and caucuses  r e l a t e d  

t o  enclrgy r e s o u r c e s  and t r a n s p o r t a t i o n .  Now s e r v i n g  i n  h i s  s i x t h  term, 

Congressman Sharp i s  a Democratic Whip At-Large f o r  the 9 9 t h  Congress.  

He h a s  3 r e p u t a t i o n  f o r  e x c e p t i o n a l  s k i l l  at n e g o t i a t i o n s  and an a b i l i t y  

t o  put t o g e t h e r  cons t rucLive l e g i s l a t i o n .  

On  September 18, 1985, Congressmen B r a y h i l l  (K-North 
C a r o l i n a )  , Dannemeyer ( R - C a l i f o r n i a ) ,  Markey (D-Massa- 
c h u s e t t s )  , ldyden (D--Oregon) , and !Jise (D-West V i r g i n i a )  
j o i n e d  m e  i n  i n t r o d u c i n g  H.R. 3355,  a b i l l  to  promote g r e a t e r  
u s e  of methanol a s  a t r a n s p o r t a t i o n  f u e l .  H.K. 3355 b u i l d s  
on a demonst ra t ion  f l e e t  a l r e a d y  under way i n  DOE and DOD. 
Me sponsored  t h i s  b i l l  because t h e  widespresd s u b s t i t u t i o n  of 
methanol f o r  g a s o l i n e  and d i e s e l  f u e l  i n  our  c a r s ,  t r u c k s ,  
and b u s e s  w i l l  ach ieve  four  impor tan t  n a t i o n a l  g o a l s :  reduc- 
t i o n  of t i l e  t r a d e  d e f i c i t ,  improved energy s e c u r i t y ,  b e t t e r  
a i r  q i i a l i t y ,  and more jobs .  

Balance of Tr , tde  -. Our n a t i o n a l  b i l l  f o r  imported o i l  
l a s t  year  was almost  S h O  b i l l i o n ,  over  h a l f  of our t r a d e  

.-- 

d e f i c i t .  Met-hanol has t h e  p o t e n t i a l  t c ~  be made e n t i r e l y  from 
domest ic  r e s o u r c e s .  Conversion of 20% of U.S. c a r s  t o  a 
d o m e s t i c a l l y  produced f u e l  would reduce 011 i m p o r t s  by 
approximate ly  41U m i l l i o n  b a r r e l s  p e r  year  and might reduce  
t h e  ba lance  of payments d e f i c i t  by we11 over $10 b i l l i o n  
a n n u a l l y .  

E n e r g y  S e c u r i t y  - Sy t h e  end of t h e  c e n t u r y  OPEC may 
a g a i n  be a b l e  t o  c o n t r o l  t h e  p r i c e  of c rude  o i l  because de-- 
nand wi 1 1  approach t h e  w o r l d ' s  p r o d u c t i o n  c a p a c i t y  and OPEC 
w i l l  become t h e  w o r l d ' s  marginal producers .  OPEC w i l l  n e v e r  
be thc margina l  prod(icer of methanol ,  however, and we should  
t ake  s t e p s  now t o  s u b s t i t u t e  methanol for  t h e  l+O% of our  o i l  
t h a t  i s  used fclr t r a n s p o r t a t i o n .  To t h e  r x t e n t  w e  can  reduce 
our demand f o r  petroleum-based t r a n s p o r t a t i o n  f u e l  we w i l l  
rpduce OPEC's a b i l i t y  t o  c o n t r o l  t h e  market and our  v u l n e r -  
a b i l i t y  t o  OPEC a c t i o n s .  

C l e a n  Air - T h e r e  ai-:? a l s o  ~ n a j o r  envi ronmenta l  b e n e f i t s  
of methanol.  Methanol buses may f o r e v e r  e l i m i n a t e  t h e  s t r n r h  
and p o l l u t i o n  c u r r e n t l y  a s s o c i a t e d  wi  t h  i n t r a c i t y  buses, I f  
widely adopted ,  methanol i n  cars a l so  has t h e  p o t e n t i a l  t o  be 
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t h e  s i n g l e  largest  c o n t r i b u t o r  t o  r e d u c t i o n  of smog i n  our  
c i t ies .  

Jobs  - A 1984 r e p o r t  by t h e  s t a f f  of the F o s s i l  and 
S y n t h e t i c  F u e l s  Subcommittee estimates t h a t  conve r s ion  of 20% 
of  U.S. cars t o  methanol could create a market  f o r  an  addi-  
t i o n a l  300 m i l l i o n  t o n s  of coa l  p e r  yea r  i f  t h e  methanol i s  
produced from domest ic  coa l .  Th i s  i n c r e a s e  i n  demand €o r  
coa l  would t r a n s l a t e  d i r e c t l y  i n t o  10,UOO j o b s  i n  t h e  c o a l  
mining i n d u s t r y  and an undetermined number of o t h e r  j o b s  i n  
methanol p roduc t ion .  

In  s h o r t ,  methanol i s  a n e a r l y  p e r f e c t  s u b s t i t u t e  f o r  
g a s o l i n e .  What t hen  p reven t s  ne thano l  from r a p i d l y  c a p t u r i n g  
t h e  t r a n s p o r t a t i o n  f u e l  market? Two r e l a t e d  f a c t o r s :  t h e  
l a c k  of v e h i c l e s  des igned  to  r u n  on methanol,  and t h e  l ack  sf 
r e a d i  l y  a v a i l a b l e  r e t a i l  sales o u t l e t s .  

The p r o b l e m  is t h a t  methanol won't be d i s t r i b u t e d  as a 
consumer f u e l  u n t i l  there are s u f f i c i e n t  v e h i c l e s  a b l e  t o  run 
on t h i s  f u e l .  Converse ly ,  the v e h i c l e  manufac tu re r s  w i l l  no t  
manufac ture  methanol-compatible  v e h i c l e s  u n t i l  t h e  f u e l  i s  
wide ly  a v a i l a b l e .  This  c i r c u l a r  problem is  commonly c a l l e d  
t h e  ch icken  and egg dilemma. 

H.R. 3355 i s  des igned  t o  s t i m u l a t e  a s o l u t i o n  t o  t h i s  
problem through a low-cost f e d e r a l  demons t r a t ion  program. 
The b i l l  p roposes  an a c t i o n  p l a n  t h a t  r e q u i r e s :  

Five thousand methanol cars purchased a n n u a l l y  by t h e  
government s t a r t i n g  i n  f i sca l  yea r  1987; 
A long-haul ,  18-wheel methanol t r u c k  d e m o n s t r a t i o n ;  
A methanol bus demons t r a t ion ;  
Tha t ,  i f  t h e  methanol bus demons t r a t ion  p rov ides  sa t i s -  
f a c t o r y  r e s u l t s ,  a l l  buses purchased I n  Clean  N r  Act 
nona t t a inmen t  areas wi th  federa l .  a s s i s t a n c e  a f t e r  1991 
must be methanol buses; 
E s t a b l i s h m e n t  of an i n t e r a g e n c y  commission to c o o r d i n a t e  
a l l  t h e  methanol  work under  way w i t h i n  t h e  government;  
That a l l  v e h i c l e s  purchased by t h e  f e d e r a l  government he 
g u a r a n t e e d  by t h e  manufac tu re r  f o r  use  on a l l  EPA-approved 
nons tandard  f u e l s ;  and 
An i n c e n t i v e  f o r  a u t o  manufac tu re r s  t o  produce methanol 
compa t ib l e  v e h i c i e s  by c a l c u l a t i n g  miles p e r  g a l l o n  f o r  
purposes  of  C U E  s t a n d a r d s  on t h e  b a s i s  of t h e  pe t ro leum 
c o n t e n t  of t h e  f u e l .  Vehicles c a p a b l e  of runn ing  on both  

* 
C o r p o r a t e  Average Fuel  Economy s t a n d a r d s ,  t h e  r e g u l a t i o n s  which 

govern t h e  sa les -weighted  average  f J e l  economy t h a t  must be a t t a i n e d  
a n n u a l l y  by i n d i v i d u a l  au tomobi le  nsanl i faeturers  (Ed.). 
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methanol  and g a s o l i n e  rsi 1 1  be counted f o r  CAFE ca lc r i la -  
t iorns as i f  t he  v e h i c l e s  o n l y  r an  on methanol.  

L a s t  year  OUT methanol l e g i s l a t i o n  had over 50 co- 
sponsor s  i t 1  the House. Both DOE and UOD are proceeding  w i t h  
a sinall  methanol v e h i c l e  fleet. H.R. 3355 i s  the next  
l o g i c a l  s t e p  i n  t h e  government 's  ro l e  t o  provc t h e  p o t e n t i a l  
and accelerate t h c  adop t ion  of methanol a s  an  a l t e r n a t i v e  t o  
gasohi  ne. 

The Subcommittee on F o s s i l  and  S y n t h e t i c  F u e l s  s o l i c i t s  
contments on H.K. 3355 and e x p e c t s  t o  hold h e a r i n g s  before t h r  
end of t h e  year. 

'The c u r r e n t  s u r p l u s  i n  c rude  o i l  s u p p l i e s  g i v e s  t h i s  
na t ion  t h e  o p p o r t u n i t y  t o  deve lop  i t s  a l t e r n a t i v e  f u e l s .  
Met-hanol is  one of t h e  bes t  of t h e s e  a l t e r n a t i v e  f u e l s ,  and T 
b e l i e v e  t h i s  b i l l  will h e l p  t o  advance i t s  development.  
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5 .  METHANOL: THE BEST SOLUTION TO U.S. 
011, IMPORT VULNE RAE I L ZTY 

by Bruce N e t s c h e r t  
Na t iona l  Economic Research A s s o c i a t e s  

* 

It is g e n e r a l l y  agreed  c h a t  U.S. dependence on o i l  impor t s  (cuc-  

r e n t l y  about  30% of t o t a l  a v a i l a b l e  s u p p l y )  w i l l  I n c r e a s e  i n  coming 

y e a r s  as domes t i c  p roduc t ive  capaci1.y declines. The S t r a t e g i c  Petroleum 

Reserve  (SPK) can o f f s e t  t h i s  t h r e a t  t o  n a t i o n a l  s e c u r i t y  t o  some 

e x t e n t ,  hit i t  is r e a l l y  i n t e n d e d  t o  cope wf th  sho r t - t e rm i n t e r r u p -  

t i o n s .  For an extended  i n t e r r u p t i o n  (an a l l  too  p l a u s i b l e  p o s s i b i l i t y ) ,  

something else is needed. 

The t r u e  v u l n e r a b i l i t y  l i es  i n  t h e  t r a n s p o r t a t i o n  s e c t o r .  It is 

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

w i t h  lower l e v e l s  of use.  For t r a n s p o r t a t i o n ,  i n  c o n t r a s t ,  which 

accoun t s  f o r  the bulk of o i l  u s e ,  t h e r e  i s  no c u r r e n t ,  l a r g e - s c a l e  sub- 

s t i t u t e ;  y e t ,  as t h e  e x p e r i e n c e  of t h e  1970s has shown, even a rela- 

t i v e l y  small s h o r t f a l l  i n  supp ly  can be ex t r eme ly  d i s r u p t i v e .  

An a l t e r n a t i v e  t o  g a s o l i n e  does e x i s t ,  however, t h a t  could  

eliminate t h e  n a t i o n a l  s e c u r i t y  p r o b l e m  i n  o i l .  That f u e l  i s  methanol 

( f o r m e r l y  c a l l e d  wood a l c o h o l  t o  d i s t i n g u i s h  i t  from e t h a n o l  or  g r a i n  

a l c o h o l ) ,  t h e  c l o s e s t  t h i n g  t o  an  i d e a l  s u b s t i t u t e  f o r  g a s o l i n e .  With 

minor  rnodif i c a t i o n s ,  most g a s o l i n e  e n g i n e s  can run  s a t i s f a c t o r i l y  on 

" f u e l  methanol ,"  mix tu re  of 85 t o  30% methanol w i th  g a s o l i n e  and CQ- 

s o l v e n t s .  Indeed ,  100% is  t h e  s t a n d a r d  f u e l  f o r  t h e  I n d i a n a p o l i s  500 

race. 

There  are,  t o  be s u r e ,  some d i sadvan tages .  Engine m o d i f i c a t i o n  is  

necessa ry  because methanol a t t a c k s  some metals arid p l a s t i c s  i n  the f u e l  

system a t  c o n c e n t r a t t o n s  above 10% of t h e  f u e l .  Engine s t a r t s  are 

d i f f i c u l t  i n  c o l d  weather .  S p e c i d  eng ine  o i l  is needed t o  avo id  

* 
Bruce C a r l t o n  Ne t sche r t  i s  Vice P r e s i d e n t  of Na t iona l  Economic 

Research A s s o c i a t e s ,  Inc .  He has worked as Sena to r  Researc9-i A s s o c i a t e  
f o r  Resources  f o r  t h e  F u t u r e ,  Inc. ,  and i s  a Fellow of t h e  Geo log ica l  
S o c i e t y  of America and t h e  I n s t i t u t e  of Petroleum. 
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e x c e s s i v e  wear. The energy c o n t e n t  of methanol i s  onl-y h a l f  t h a t  of 

g a s o l i n e ,  so a t a n k f u l  g e t s  less t o t a l  mi leage  and t h e  f u e l  c o s t  p e r  

mile may no t  be 1.owei- t h a n  w i t h  g a s o l i n e .  

Agains t  t h e s e  are t h e  advantages .  With t h e  e x c e p t i o n  of formal-  

dehyde (which i s  s t i l l  a matter of d i s p u t e ) ,  methanol  combustion pro- 

duces  fewer  a i r  p o l l u t a n t s  than does  g a s o l i n e  comhiistion. I n  s m a l l  con-  

c e n t r a t i o n s  (10% o r  l e s s )  methanol  i s  a s u p e r i o r  o c t a n e  enhancer .  By 

f a r  t h e  g r e a t e s t  advantage ,  however, i s  on t h e  supply  s i d e .  Methanol i s  

c u r r e n t l y  produced f o r  t h e  chemica l  i n d u s t r y  from n a t u r a l  g a s ,  bu t  i t  

can be made from c o a l  as w e l l  as from v e g e t a b l e  m a t e r i a l .  Given t h e  

enorinoils s i z e  of U.S. c o a l  r e s e r v e s ,  t h e r e  is l i t t l e  r e s o u r c e  cons t r a i -n t  

on t h e  l e v e l  of domest ic  p r o d u c t i o n  t h a t  could  be s u s t a i n e d .  T t  would 

be p h y s i c a l l y  f e a s i b l e  t o  supply  n a t i o i i a l  needs f o r  t r a n s p o r t a t i o n  f u e l  

froin domest ic  c o a l  s o u r c e s .  

I f  t h e  economj.cs were e q u a l l y  f a v o r a b l e  t h e r e  would be a methanol- 

f roa-coa l  i n d u s t r y  i n  e x i s t e n c e  today.  With t o d a y ’ s  technology,  unfor -  

t u n a t e l y ,  methanol  from c o a l  c o s t s  s u b s t a n t i a l l y  more than  g a s o l i n e ,  

a l t h o u g h  methanol. from n a t u r a l  gas (depending on t h e  s p e c i f i c  circum- 

s t a n c e s )  i s  i n  t h e  c o m p e t i t i v e  range. 

I f  i t  i s  c o n s i d e r e d  d e s i r a b l e  as a matter of a n a t i o n a l  p o l i c y  t o  

make t h i s  c o u n t r y  p o t e n t i a l l y  immune t o  t h e  i n t e r r u p t i o n  of o v e r s e a s  o i l  

s u p p l i e s ,  methanol  i s  unquest i -onably t h e  b e s t  m e a n s  of a c h i e v i n g  t1ii.s 

g o a l .  The g r e a t  impediment i s  i n s t i t u t i o n a l :  t h e r e  is  no d i s t r i b u t i o n  

network c a p a b l e  of supply ing  methanol. t o  t h e  p u b l i c ;  t h e  e x i s t i n g  auto-  

mobile  f l e e t  cannot  use fuel. methanol w i t h o u t  e n g i n e  m o d i f i c a t i o n ,  no r  

do t h e  manufact i i rers  o f f e r  such  cars as o r i g i n a l  equipment.  It i s  a 

c lass ic  chicken-egg r e l a t i o n s h i p ,  each  depending on t h e  o t h e r .  

E x i s t i n g  c a r s  can,  however, u s e  g a s o l i n e  w i t h  methanol as t h e  

o c t a n e  enhancer .  Moreover, t h e  c u r r e n t  phase-out of l e a d  i n  g a s o l i n e  

p r o v i d e s  t h e  pe r  Fect o p p o r t u n i t y  t o  begin  t h e  phase-in of methanol.  

Thus, t h e  a d a p t a t i o n  t o  methanol USE can be begun a t  minimal c o s t  and 

w i t h  minimal d i s r u p t i o n .  A f u r t h e r  s t e p  would be t o  p r o v i d e  manufac- 

t u r e r s  with a s t i m u l u s  t o  make t h e  n e c e s s a r y  d e s i g n  m o d i f i c a t i o n s  by 

c r e d i t i n g  cars  a b l e  t o  u s e  f u e l  methanol  a g a i n s t  t h e  CAFE mileage 
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r equ i r emen t s .  Over t h e  next  decade a n  even l a r g e r  p r o p o r t i o n  of t h e  

e x i s t i n g  car f l e e t  would be capab le  of u s ing  f u e l  methanol.  

I f  an i n t e r r u p t i o n  d i d  not  o c c u r ,  w i t h  a n  e x i s t i n g  methanol capa- 

b i l i t y  the government would be a b l e  t o  s t r e t c h  t h e  SPR t o  whatever  

d e g r e e  w a s  d e s i r e d  by mandat ing t h e  a p p r o p r i a t e  methanol  c o n c e n t r a t i o n  

i n  g a s o l i n e .  A t  t h e  same t i m e ,  as t h e  i n s t i t u t i o n a l  b a r r i e r s  were be ing  

overcome, t h e  e x i s t e n c e  of a p o t e n t i a l  market would j u s t i f y  t h e  neces-  

s a r y  K&D on methanol from c o a l  t o  e f f e c t  a r e d u c t i o n  i n  i t s  c o s t  from 

t h a t  source. Indeed ,  g iven  t h e  i n e v i t a b i l i t y  of a v e r y  h igh  dependence 

on f o r e i g n  o i l  f o r  t r a n s p o r t a t i o n  i o  t h e  2 1 s t  c e n t u r y ,  i t  i s  not a t  a l l  

p remature  to  begin  now t o  create t h e  a b i l i t y  t o  make t h e  changeover.  

Although t h e  g e n e r a l  p u b l i c  remains unaware of methanol ' s  p o t e n t i a l  

a s  a t r a n s p o r t a t i o n  f u e l ,  awareness  of t h a t  p o t e n t i a l  h a s  been grow- 

ing.  S e v e r a l  s t a t e s  have encouraged methanol use as an o c t a n e  enhance r  

w i t h  t a x  s u b s i d i e s .  C a l i f o r n i a  has  gone w e l l  beyond t h i s ,  w i t h  a pro- 

gram to  use f u e l  methanol i n  t es t  f l e e t s  of s t a t e  v e h i c l e s  as w e l l  as  

p r i v a t e  f l e e t s  and to  i n s t a l l  methanol f i l l i n g  s t a t i o n s .  Both p u b l i c  

and p r i v a t e l y  owned test f lee t s  have been o p e r a t i n g  i n  d i f f e r e n t  p a r t s  

o f  the coun t ry  f o r  s e v e r a l  yea r s .  Pga in ,  t h i s  p rocess  has  been c a r r i e d  

f u r t h e s t  i n  C a l i f o r n i a ,  where t h e  Bank of America has conve r t ed  n e a r l y  

300 f l e e t  v e h i c l e s  to f u e l  methanol on t h e  b a s i s  of tests i t  found 

h i g h l y  s a t i s f a c t o r y  and c l e a r l y  c o s t  e f f e c t i v e .  

It may be argued  t h a t  i f  a large market  for  f u e l  methanol were t o  

deve lop  i n  the Uni ted  States ,  t h e  cheapes t  sou rce  of supp ly  would be t h e  

huge gas r e s o u r c e s  of t h e  Middle EasC c u r r e n t l y  l a n g u i s h i n g  f o r  l a c k  o f  

a market ,  t h e  r e s u l t  being the  s u b s t i t u t i o n  of OPEC g a s  f o r  OPEC o i l .  

T h i s  i s  c e r t a i n l y  a p o s s i b i l i t y ,  but t h e r e  are a l s o  l a r g e  u n u t i l i z e d  gas 

r e s e r v e s  i n  t h e  Western Hemisphere,  most no tab ly  a t  Prudhoe Bay i n  

Alaska,  which a l o n e  c o n t a i n s  26 t r i l l i o n  c u b i c  feet. If a f u e l  methanol 

market  could  f i r s t  be developed i n  C a l i f o r n i a ,  t h e  Yrudhoe Bay gas would 

c o n s t i t u t e  an  i d e a l  source.  Methanol produced i n  a p l a n t  a t  Prudhoe Bay 

could  be t r a n s p o r t e d  s o u t h  as w e l l  as c rude  o i l  i n  t h e  Trans-Alaska 

P i p e l i n e  System, 

The o v e r a l l  advantages  of methanol over  g a s o l i n e  are g r e a t ,  f i r s t  

as a supplement ,  then  as a s u b s t i t u t e .  With the  p h y s i c a l  f e a s i b i l i t y  of 
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such  conve r s ion  so c l e a r l y  e v i d e n t ,  i k  i s  t i m e  t o  beg in  removing the 

i n s t i t u t i o n a l  obs tac les  t o  t h e  c r e a t i o n  of a f u n c t i o n i n g  t u e l  methanol 

inarke t . 



1 3 

6. FURTHER INFORMATION ON THE FEDERAL METHANOL FLEET 

The purpose of t h i s  p u b l i c a t i m  is t o  p rov ide  c u r r e n t  i n f o r m a t i o n  

about  t h e  Methanol Demonst ra t ion  program f o r  F e d e r a l  Veh ic l e s  (Federal  

Methanol F l e e t ) .  Government agencies are encouraged t o  p a r t i c i p a t e  i n  

the program by i n c o r p o r a t i n g  about  f i v e  methanol-f ue l ed  v e h i c l e s  and 

f i v e  analogous gasol ine-powered v e h i c l e s  w i th  t h e i r  motor pools .  DUE 

w i l l  pay for t h e  inc remen ta l  c o s t  o t  t h e  inethanol v e h i c l e s  as w e l l  as  

some o p e r a t i n g  c o s t s  a s s o c i a t e d  w i t h  v e h i c l e s  and d a t a  c o l l e c t i o n .  For 

more i n f o r m a t i o n  about  t h e  p r o j e c t ,  p l e a s e  wr i t e  o r  c a l l :  

Dr. Ralph M c G i l l ,  P r o j e c t  Manager 
B u i l d i n g  4 5 O O N  
Oak Ridge N a t i o n a l  Labora to ry  
P.O. 8ox x 
Oak Ridge, TN 37831 
Telephone (615)  574-1077 o r  FTS 624-4077 
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