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EXECUTIVE SUMMARY 

T h i s  r e p o r t  ana lyzes  t h e  p r e s e n t  and p ro j ec t ed  d e l i v e r e d  c o s t  competi- 

t i v e n e s s  of Grea t  Lakes sh ipped ,  low s u l f u r  Western c o a l  w i t h  low and h igh  -- 
-. 

s u l f u r  Eas t e rn  c o a l  a t  Eas t e rn  Grea t  Lakes h i n t e r l a n d  u t i l i t y  p l a n t s .  Its - 
f i n d i n g s  a r e  based upon d e t a i l e d  d a t a  acqui red  from a p p r o p r i a t e  t r a n s p o r t a -  

t i o n  f i r m s  and f o u r  e a s t e r n  u t i l i t y  companies which u s e  o r  have s t u d i e d  us ing  

t h e  a p p r o p r i a t e  c o a l  t ypes .  Two appendices  provide:  1 )  a t e n t a t i v e ,  pre- 

l imina ry  a n a l y s i s  of t h i s  compet i t ion  w i t h  a d d i t i o n a l  c o s t s  r e q u i r e d  by l i k e l y  

EPA scrubbing  ( s u l f u r  removal) requi rements ,  and 2) background in fo rma t ion  on 

o t h e r  Western c o a l  t r a n s p o r t  systems.  

B r i e f l y ,  t h e  f i n d i n g s  of t h i s  r e p o r t  a r e  t h a t  i.f-Western c o a l  is sh ip-  - 
ped v i a  t h e  Great Lakes t o  u t i l i t y  p l a n t s  i n  t h e  e a s t e r n  Grea t  Lakes h i n t e r -  

l a n d s  ( i . e . ,  i n l and  from p o r t s  up t o  200 m i l e s ) :  

1. Cur ren t ly ,  based upon d e l i v e r e d  c o s t s  on ly ,  i t  cannot  compete w i t h  
any type  of Eas t e rn  c o a l .  

2. By 1989, w t t h  f a v o r a b l e  i n t e r im%te rn  v e r s u s  E a s t e r n  c o s t  esca- - 
l a t i o n  rate advantages on minemouth c o a l  and t r a n s p o r t a t i o n  c o s t s ,  
Western c o a l  d e l i v e r e d  c o s t s  can begin  competing w i t h  t h o s e  of 
Eas te rn  low s u l f u r ,  b u t  no t  h igh  s u l f u r  coa l .  

3 .  By 1999, w i t h  f a v o r a b l e  r e l a t i v e  c o s t  e s c a l a t i o n  r a t e  advantages ,  
Western c o a l ' s  d e l i v e r e d  c o s t s  can become s u b s t a n t i a l l y  l e s s  
expensive than  Eas t e rn  low s u l f u r  c o a l ' s ,  and j u s t  begin  t o  b e  
compet i t ive  wi th  Eas t e rn  h igh  s u l f u r  c o a l ' s .  

4 .  Extremely h igh  Eas t e rn  r a i l  c o s t s  due t o  p o r t  a r e a  system charac-  
t e r i s t i c s  a r e  t h e  main c o s t  f a c t o r  d r i v i n g  Western c o a l  d e l i v e r e d  - 
c a s t s  t o  uneconomic l e v e l s .  - 

5. With expected scrubbing  r e q u i r e d ,  Western c o a l  is  s t i l l  n o t  p r e s e n t l y  
compet i t ive  w i t h  a n y 3 t e r n  c o a l .  By 1989, probable  d i f f e r e n t i a l  L. 

scrubbing  requi rements  ( i . e . ,  less scrubbing  of v e r y  low s u l f u r  c o a l )  
would only  s l i g h t l y  enhance Western c o a l ' s  compet i t iveness  on a t o t a l  
c o s t  b a s i s  f o r  s l i g h t  d i f f e r e n c e s  (e .g . ,  Western 0.5 pe rcen t  t o  
Eas t e rn  0.7 pe rcen t )  i n  s u l f u r  con ten t .  D i f f e r e n t i a l  sc rubbing  re -  
quirements  p l u s  h igh  r e l a t i v e  c o s t  e s c a l a t i o n  rate advantages  would 
enable  Western c o a l  t o  become compe t i t i ve  w i t h  E a s t e r n  h i g h  s u l f u r  
c o a l  by t h e  mid-1990's. Scrubbing w i l l  b e  r e q u i r e d  for new hi ,nter-  
l and  p l a n t s  and may, through r e t r o f i t t i n g ,  b e  r equ i r ed  f o r  e x i s t i n g  
p l a n t s ,  

6 .  I f  DOE'S proposa l  f o r  a  h i g h e r  a l l owab le  post-scrubbing s u l f u r  con-.- 
t e n t  is  accepted  and Western c o a l  has  f a v o r a b l e  r e l a t i v e  c o s t  - 
e s c a l a t i o n  r a t e s ,  i t  could compete w i t h  scrubbed E a s t e r n  low and 
h igh  s u l f u r  c o a l  s l i g h t l y  b e f o r e  1989, 



DELIVERED COSTS OF WESTERN COAL SHIPPED ON THE GREAT LAKES VERSUS EASTERN 
COAL.FOR EASTERN GREAT LAKES HINTERLAND UTILITY PLANTS 

1 INTRODUCTION 

This r e p o r t  has  been prepared f o r  t h e  U.S. Maritime Administrat ion 

(MARAD) f o r  use  i n  i ts  planning e f f o r t s  concerning Great Lakes. shipping. 

The r e p o r t  es t imates  1979, 1989 and 1999 de l ive red  c o s t  competi t iveness of 

Western coa l  shipped v i a  t h e  Great Lakes versus  Eas tern  c o a l  f o r  e a s t e r n  * 
Great Lakes h in te r l and  u t i l i t y  p lan t s .  Delivered c o s t s  t o  t h e s e  p l a n t s  

a r e  a l s o  compared wi th  e x i s t i n g  c o s t  d a t a  on p o t e n t i a l  western c o a l  movements 

t o  a planned Eastern Great Lakes l a k e s i d e  p lant .  I n  add i t ion ,  a s e n s i t i v i t y  

a n a l y s i s  of t h e  impacts of d i f f e r i n g  c o s t  e s c a l a t i o n  r a t e s  f o r  both Western 

and Eastern  minemouth coa l  and t r a n s p o r t a t i o n  c o s t s  on projec ted  del ivered 

c o s t s  is presented. 

Three p l a n t s  a r e  considered. Two a r e  located  s l i g h t l y  over 100 mi les  

inland i n  Dayton, Ohio and Dresden, New York, and one w i l l  be  located  on Lake 

E r i e  a t  Dunkirk, New York and begin opera t ion i n  1985. Western c o a l  sources 

used were Decker Mines i n  Montana and G i l l e t t e ,  Wyoming.. Eas tern  coa l  sources 

w e r e  those  c u r r e n t l y  being used by t h e  p l a n t s  and were i n  P i k e v i l l e ,  Kentucky 

and ~ L o n v i l l e  , Pennsylvania. 

Empirical d a t a  was obtained f o r  1979 through personal  communications 

wi th  appropr ia te  company o f f i c i a l s .  P ro jec t ions  were based upon probable 

ranges of Western versus  Eastern coa l  e s c a l a t i o n  r a t e s  given t h e i r  comparative 

coa l  mining and t r anspor t  system c h a r a c t e r i s t i c s .  The r e p o r t  has  two Appen- 

d ices .  Appendix A provides prel iminary information on t h e  probable c o s t  im-  

pac t s  of a n t i c i p a t e d ,  though s t i l l  uncer ta in ,  U.S. Environmental P ro tec t ion  

Agency coa l  scrubbing ( s u l f u r  removal) r egu la t ions .  The information i s  based 

upon d a t a  received from B a t t e l l e  Memorial Laborator ies  and an Argonne National  

Laboratory coa l  scrubbing c o s t  a n a l y s t ,  and only por t rays  l i k e l y  r e l a t i v e  

c o s t  tendencies. More exact  es t imates  would r e q u i r e  an a d d i t i o n a l .  s tudy.  

Appendix B c o n s i s t s  of a few b r i e f  comments regarding a l t e r n a t i v e  Western 

c o a l  movement systems which a r e  made t o  provide t h e  reader  with some per- 

spec t ive  on t h e  r e l a t i v e  pos i t ion  of Great Lakes Western c o a l  movement systems 

* 
Hinterland p l a n t s  a r e  defined here  as those located f a r  enniigh inland 
( i . e ,  up t o  200 mi les)  from p o r t s  so  a s  t o  r e q u i r e  intermodal t r a n s f e r  of 
coa l  a r r i v i n g  on sh ips  t o  inland t r anspor t  modes such a s  r a i l  f o r  movement 
inland.  



with  t h e i r  Western competi tors  i'n t h i s  market. These competi tors  inc lude 

c o a l  u n i t  t r a i n s ,  c o a l  s l u r r y  p ipe l ines ,  barges and intermodal combinations 

of these.  A s  wi th  Appendix A, t h i s  appendix is  a prel iminary overview. 



2.1 ANALYSIS STRUCTURE 

Present  de l ive red  c o a l  c o s t s  were computed by breaking these  c o s t s  down 

i n t o  t h e i r  components, and obta in ing t h e  a c t u a l  c o s t s  of c u r r e n t  opera t ions  

and est imated c o s t s  of p o t e n t i a l  opera t ions .  

Cost component breakdowns were t h e  r e s u l t  of a v a i l a b l e  l e v e l s  of d e t a i l  

regarding these  c o s t s  and t h e  need t o  have components which, f o r  f o r e c a s t i n g  

purposes, could be o r  not  be combined based upon whether they had t h e  same 

c o s t  e s c a l a t i o n  characteristics. Hinterland u t i l i t y  p l a n t s '  c u r r e n t  de l ive red  

c o s t s  from Eastern  s u p p l i e r s  w e r e  obtained d i r e c t l y  from purchasing o f f i c i a l s  

of those  u t i l i t i e s  (New York S t a t e  E l e c t r i c  and Gas corporation, '  and Dayton 
2 

Power and Light  Company ) .  Estimated component c o s t s  f o r  del ivered Western . 

coa l  w e r e  developed through personal  communications with purchasing c o s t  

a n a l y s t s  a t  t h e  two Great Lakes u t i l i t i e s  (De t ro i t  Edison company3 and Niagara 

Mohawk Power ~ o r ~ o r a t i o n ) ~  most a c t i v e l y  involved i n  these  movements and/or 

a n a l y s i s  of them, p lus  appropr ia te  t r a n s p o r t a t i o n  f i rm o f f i c i a l s  (American 
6 Steamship and CONRAIL ) . The same procedure was followed f o r  

developing t h e  l akes ide  p l a n t ' s  c o s t s .  The e s s e n t i a l  d e t a i l s  regarding 

each c o s t  component on each coa l  rou t ing  s tudied a r e  contained i n  t h e  foo t -  

notes  t o  Table 1. This information can be summarized and expanded a s  fol lows:  

COST ITEM DESCRIPTION 

FOB Mine Coal Also c a l l e d  "minemouth" coal ;  has been mined and t rans-  
ported a s h o r t  d i s t a n c e  v i a  t ruck  and/or conveyor t o  a 
r a i l c a r  and loaded aboard it.  

Rai l  - Western A l l  movements were by u n i t  t r a i n  from mine t o  
Superior ,  Wisconsin t r a n s f e r  f a c i l i t y .  It i s  important 
t o  no te  t h a t  these  c o s t s  were provided by indus t ry  
sources i n  terms of a c o s t  range, with shipment con- 
s o l i d a t i o n s  required  by small shippers  t o  ob ta in  t h e  
range's  lower r a t e s .  

Transfer  - Western t r a n s f e r  a t  Superior  inc ludes  unloading r a i l c a r s ,  
Western Coal conveyer movements , s to rage ,  and shiploading.  Vice-versa 

f o r  Eastern p o r t  t r a n s f e r s .  

Lake Vessel Super-freighter  wi th  capac i ty  ranging from 40,000 t o  
70,000 tons .  

Ra i l  - Eastern.  Western c o a l  moves by u n i t  t r a i n  from p o r t  t o  h in te r -  
land p lan t .  Eas tern  c o a l  moves from minemouth t o  
h in te r l and  p l a n t  by u n i t  t r a i n  from Dixonvi l le ,  PA 
and by conventional t r a i n  from P i k e v i l l e ,  KY. 



Because of t h i s  r e p o r t  ' s l imi ted  obj  e c t i v e ,  only Western c o a l  movement 

systems which use  Great Lakes s h i p s  a r e  analyzed. The r e p o r t  is  designed t o  

a i d  MARAD'S Great Lakes shipping planning e f f o r t s  by f i r s t  acquir ing a know- 

ledge of whether Western coa l ,  moved t o  Eas tern  Great Lakes h in te r l and  u t i l i t y  

p l a n t s  v i a  these  l a k e s ,  can compete w i t h  c u r r e n t  Eastern s u p p l i e r s  of t h e s e  

p l a n t s .  Only i f  t h i s  is t h e  case  does competi t ion wi th  a l t e r n a t i v e  Western 

c o a l  movement systems t o  t h e s e  p l a n t s  become re levan t .  Appendix B does, how- 

ever ,  provide some l i m i t e d  information on Great Lakes systems' r e l a t i v e  posi- 

t i o n  ve rsus  o t h e r  Western c o a l  t r a n s p o r t  systems. 
I .  

Once present a l t e r n a t i v e  system del ivered coa l  c o s t s  and t h e i r  compo- 

nent  c o s t s  were i d e n t i f i e d ,  they w e r e  p ro jec ted  f o r  1989 and 1999 usfng cur- 

r e n t  d o l l a r s  e sca la ted  a t  assumed rates to  conduct a s e n s i t i v i t y  a n a l y s i s .  

These r a t e s  and t h e  assumptions upon which they a r e  based are discussed 

next .  

2 .2  ASSUMPTIONS 

Severa l  assumptions guided t h e  s e l e c t i o n  of t h e  range of projec ted  

c o s t  e s c a l a t i o n  r a t e s  f o r  each component of del ivered c o a l  c o s t  t o  t h e  

Eas te rn  Great Lakes h in te r l and  u t i l i t i e s .  These assumptions desc r ibe  a 

complex combination of i n t e r a c t i o n s  which w i l l  probably work both  i n  favor  

of and a g a i n s t  Western coa l .  Factors  which w i l l  probably work i n  favor  of 

t h e  movement of Western c o a l  i n  t h e  long run are: 

1. I n  genera l ,  t h e  minemouth c o s t  of Eas tern  c o a l  i s  expected 
to  e s c a l a t e  more r a p i d l y  than t h a t  of Western c o a l  because 
of t h e  mineworker unions i n  t h e  East  and t h e  predominance 
of deep mining i n  t h e  East, which a r e  more expensive than 
t h e  nonunion s t r i p  mining dominant i n  Western opera t ions .  

2. I n  genera l ,  Eas te rn  r a i l  r a t e s  a r e  expected t o  inc rease  more, 
r a p i d l y  than Western . r a i l  rates because of t h e  g r e a t e r  
f i n a n c i a l  d i f f i c u l t i e s  of che Eastera  r a i l r o a d s .  

However, t h e  fol lowing f a c t o r s  exp la in  why t h i s  apparent  advantage 

w i l l  probably be  somewhat reduced and perhaps s i g n i f i c a n t l y  reduced. These 

counteract ing f a c t o r s  a r e :  

1. Western c o a l ,  and p a r t i c u l a r l y  Western r a i l  r a t e s ,  are a l s o  
increas ing and w i l l  no doubt continue i n  t h e  f u t u r e .  These 
increases  w i l l  probably not  a l low high Eastern  c o s t  
e s c a l a t i o n  r a t e s  t o  be a major advantage f o r  Western coa l .  



.2.  An important component.(i .e. ,  about one-fourth, see Table 1 )*  
of Western del ivered c o a l  c o s t s  t o  Eastern h in te r l and  u t i l i t y  
p l a n t s  i s  t h a t  of t h e  r a i l  movement from t h e  Eastern Great 
Lakes p o r t  t o  t h e  p lan t s .  A s  Eastern r a i l  r a t e s  e s c a l a t e ,  so 
w i l l  t h e  c o s t  of t h i s  Western system component, which w i l l  
d i l u t e  t h e  r e l a t i v e  Western t r anspor t  cos t  e s c a l a t i o n  r a t e  
advantage. 

Dif fer ing cos t  e s c a l a t i o n  r a t e s  w e r e  assigned i n  Tables 6, 7 and 8 

i n  order  t o  perform a s e n s i t i v i t y  a n a l y s i s  which e s t a b l i s h e s  t h r e e  separa te  

cases  of t h e  amount of d i l u t i o n  of del ivered Western c o a l ' s  c o s t  e s c a l a t i o n  

r a t e  advantage over t h e  next  20 years.  These d i l u t i o n  cases  a r e  l abe led  as 

minimum, medium and maximum. The word "di lu t ion"  i s  genera l ly  used i n  f inan- 

c i a l  analyses  t o  desc r ibe  ins tances  of reduct ions  of a b e n e f i t ,  advantage o r  

value.  For ins tance ,  d i l u t i o n  of s tockholder equi ty  is used t o  desc r ibe  a 

s i t u a t i o n  where a d d i t i o n a l  sha res  of a corpora t ion ' s  s t o c k  a r e  sold ,  even 

though funds from t h e  new s tock  may genera te  increased corpora te  earnings,  

because t o t a l  earnings w i l l  be divided among more shares .  S imi la r ly ,  t h e  

Eastern r a i l  c o s t  component i n  t h e  Western t r anspor t  system w i l l  d i l u t e  

Western c o a l ' s  c o s t  e s c a l a t i o n  r a t e  advantage t o  a t  least a minimum ex ten t ,  
. . 

a s  explained i n  t h e  second counteract ing f a c t o r  above. I n  add i t ion ,  i f  

Western r a i l  r a t e s  e s c a l a t e  more than expected, and/or Eas tern  r a i l  r a t e s  

e s c a l a t e  less than expected, t h i s  advantage w i l l  be  f u r t h e r  reduced, o r  

d i l u t e d .  This is what is assumed' i n  t h e  medium and maximum d i l u t i o n  cases ,  

The s p e c i f i c  c o s t  e s c a l a t i o n  r a t e s  assigned f o r  t h e  three d i l u t i o n  

cases  through 1989 and 1999 t o  t h e  cur ren t  c o s t s  i n  Tables 6, 7 ,and 8 a re :  

Encadat ion  Percentage Rates 

Table 6 Table 7 Table 8 
(Minimum (Medium (Maximum 

Cost Component/Group Di lu t ion  Case) Di lu t ion  Case) Di lu t ion  Case) 

Western Coal 6 6 6 
Eas tern  Coal 8-10 8-10 8-10 
Western Transportat ion:  

Rail-Western 
Transfer  (Ra i l  to  Ship) - I Western 
Great Lakes Vessel 5 6 6 

Transfer  (Ship t o  Rai l )  - 
Eastern  

Eastern  R a i l  9 9 8 

* 
A l l  t a h 1 . c ~  a r e  i n  t h e  next  occ t i sn ,  where  hey a r e  described.  



'Note t h a t  t h e  minimum, medium and maximum d i l u t i o n  cases  have 4,  3 and 2 per-  

c e n t  d i f f e r e n c e s  between Western and Eastern  t r a n s p o r t  c o s t s ,  r e spec t ive ly .  

Also n o t e  t h a t  t h e  same low e s c a l a t i o n  r a t e s  a s  f o r  Western r a i l  a r e  assigned 

t o  t h e  G r e a t  Lakes v e s s e l  and two t r a n s f e r  opera t ions ,  which a r e  assumed t o  

have t h e  same c o s t  e s c a l a t i o n  c h a r a c t e r i s t i c s  . 
The e s c a l a t i o n  r a t e s  w e r e  s e l e c t e d  based upon t h e  complex f a c t o r s .  

7 mentioned above which i n f l u e n c e  them, and how a n  experienced economist 

in t h i s  f i e l d  es t ima tes  they w i l l  t r a n s l a t e  i n t o  a c t u a l  c o s t s .  The r a t e s  

are designed t o  cover t h e  f u l l  spectrum of probable c o s t  e s c a l a t i o n  r a t e s  

f o r  each de l ive red  c o s t  component. It should be  noted t h a t  a range (8 t o  10%) 

was used i n  a l l  t h r e e  cases  f o r  e s c a l a t i n g  Eastern  c o a l  c o s t s  because that 

w a s  considered t h e  most uncer ta in  c o s t  item. This range, p lus  t h e  ones used 

t o  es t ima te  Western u n i t  t r a i n  c o s t s  i n  t h i s  s tudy ' s  development of present  

c o s t s ,  combine t o  cause a l l  p ro jec t ions  to  be  i n  t h e  form of ranges.  The 

impl ica t ion  of t h e s e  p resen t  and f u t u r e  ranges i s  t h a t  much cur ren t  d a t a  

( i . e . ,  component and t o t a l  c o s t s  i n  t h e  form of ranges) and a l l  projections 

must be viewed wi th  extreme care, taking i n t o  account t h e  o p t i m i s t i c  o r  

p e s s i m i s t i c  assumptions about Western coa l  which a r e  involved i n  a p a r t i c u l a r  

number. S p e c i f i c  examples of t h e  impacts of these  assumptions a r e  given i n  

t h i s  r e p o r t ' s  f ind ings  (Sect ions  3 .1  and 3.2) .  

2.3 COMPUTATION METHODS 

Two primary computational procedures were followed: 

1. Costs were developed on a per  ton  b a s i s  and then con- 
ve r ted  t o  a per  m i l l i o n  Btu b a s i s .  

2. Costs w e r e  e s c a l a t e d  by a n t i c i p a t e d  r a t e s  i n  terms 
of real, 1979 d o l l a r s .  

Regarding t h e  f i r s t  procedure, t h e  conversion from t i n s  t o  m i l l i o n  

Btu w a s  accomplished by t h e  s tandard .procedure  of determining each p rospec t ive  

source  c o a l  I s  hea t  content  pe r  pound and then doing t h e  necessary conversion 

c a l c u l a t i o n s .  This,  f o r  example, i n d i c a t e s  t h a t  whi le  t h e  percentage d i f f e r -  

ence between 1979 Montana (9,600 ~ t u / l b )  and Eastern  Kentucky (12,000 ~ t u / l b )  

de l ive red  c o a l  c o s t  per  ton is  s l i g h t  ($39.52 versus  $ 3 6 ) , . t h e  percentage 

d i f f e r e n c e  between them per m i l l i o n  Btu is  g r e a t  ($2.06 - $2.27 versus  $1.50). 



The second computational procedure was used because only geographical 

cos t  e s ca l a t i on  r a t e s  of component co s t s  were important t o  t h i s  ana lys i s ,  not  

any general ,  n a t i ona l  o r  regional  i n f l a t i o n  r a t e .  Use of i n f l a t i o n  r a t e s  

here  would have only confused t h e  ana lys i s ,  whereas esca la t ing  a l l  c o s t s  on 

t he  ba s i s  of cur ren t  d o l l a r s  ( i . e . ,  a common benchmark) accomplished t h e  pur- 

pose of comparing t h e  r e l a t i v e  fu tu r e s  of a l l  a l t e rna t i ve s .  
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3 FINDINGS AND CONCLUSIONS 

Table 1 summarizes cur ren t  Western versus  Eastern c o a l  de l ivered c o s t  

e s t ima tes  f o r  two Eastern Great Lakes h in te r l and  u t i l i t y  p l a n t s  and one lake- 

f r o n t  p l a n t ,  and Table 2 p resen t s  a  breakdown of t h e  components of these  

c o s t s .  Movement from two p o t e n t i a l  Western sources v i a  t h e  Great Lakes* a r e  

compared with t h e  c o s t s  of present  Eastern sources t o  two h in te r l and  p lan t s .  

Niagara Mohawk c o s t s  from i t s  present  Eastern and a p o t e n t i a l  Western source 

t o  one of i ts  planned l akef ron t  power p l a n t s  a r e  a l s o  presented. 

Table 1 i n d i c a t e s  t h a t  Western low s u l f u r  coa l  de l ivered c o s t s  can 

c u r r e n t l y  compete, and a r e  indeed lower than Eastern  high s u l f u r  c o a l  ($1.46/MM 

Btu versus  $1.62/MM Btu**) a t  c e r t a i n  Eastern l a k e f r o n t  u t i l i t y  p l a n t s ,  such 

a s  Dunkirk, New York. On t h e  o the r  hand, i t  shows t h a t  n e i t h e r  Montana nor 

Wyoming low s u l f u r  c o a l  can p resen t ly  compete on a del ivered c o s t  b a s i s  wi th  

t h e  Eastern low o r  high s u l f u r  c o a l  a t  t h e  Ohio and New York h in te r l and  u t i l i t y  

p l a n t s  surveyed. A t  t h e  Dayton, Ohio p lan t  t h e  cur ren t  de l ivered c o s t  from 

i ts  present  Eas tern  Kentucky low s u l f u r  c o a l  supp l ie r  i s  $1.50/MM Btu versus  

Montana and Wyoming low s u l f u r  coa l  c o s t s  of $2.06-$2.27 and $2.44-$2.611 

MM Btu, r e spec t ive ly .  S imi la r ly ,  t h e  Dresden, New York p l a n t  now is served 

by $1.20/MM Btu de l ive red  c o s t  Pennsylvania high s u l f u r  c o a l ,  whereas 

Montana and Wyoming coa l  would c o s t  $2.08-$2.29 and $2.47-$2.71/MM Btu, 

r e spec t ive ly  . 
Three sets of d a t a  i n  Table 2 a r e  very important t o  these  f ind ings .  

F i r s t ,  t h e  Eastern r a i l  c o s t s  of Western coa l  movement systems a r e  q u i t e  high,  

reaching t h e  same order of magnitude per ton f o r  t h e i r  s h o r t  movements (under 

200 miles)  a s  long d i s t a n c e  (over 1000 miles)  Western movements. While 

Western u n i t  t r a i n  movements c o s t  between one and two cen t s  per  ton-mile, 

Eastern u n i t  t r a i n  movements out  of Great Lakes p o r t s  cos t  about seven cen t s  

per ton-mile. This may be  explained p a r t i a l l y  by t h e  f a c t  t h a t  Eas tern  r a i l  

c o s t s  f o r  coa l  a r e  genera l ly  h igher ,  with t h e  Dayton and Dresden p l a n t s  

c u r r e n t l y  paying about t h r e e  cen t s  per ton-mile t o  CONRAIL. However, high 

- -- -- - * 
Appendix B discusses Western c o a l  movements eastward t o  t h e  Great Lakes 
a r e a  v i a  t r anspor t  systems not  involving t h e  Great Lakes. * * 
Per Mil l ion  Btu. 



TABLE 1 

Estimated Current  Del ivered  Coal Costs  of 
~ e s  terna  and Eas t e rn  Coal t o  Eas t e rn  Great  Lakes U t i l i t i e s  

D e s t i n a t i o n  De l ive ry  d 

Date 
Or ig in  DELIVERED COST 

Minimum Maximum 

H i n t e r l a n d  P l a n t s :  .. - 
($/MM Btu) 

Dayton, OH 

Dresden, NY 

DeckerMines,  MT . 2.06 - 2.27 
Gillette, WY , 2.44 - 2.68. 
P i k e v i l l e ,  KY 1.50 

Decker Mines, KC 2.08 - 2.29 
Cillet te,  WY 2.47 - 2.71 
Dixonvi l le ,  PA 1.20 

Lake f ron t  P l a n t :  

Dunkirk, NY 1977 Gil let te ,  WY 1.46' 
PA/VV 1-62' 

- 

Source: Summary of Table  2 .  
a 

Shipped via Great Lakes 
-... . . 

b~etusl 
C Es t ima te  

d ~ n d i c a t e s  t h a t  h i n t e r l a n d  p l a n t  c o s t s  are n o t  d i r e c t l y  comparable t o  l a k e f r o n t  
c o s t s  because  t h e y  have  two d i f f e r e n t  t i m e  frames. 



TABLE 2 

Breakdown of Estimated Western ve r sus  Eastern Delivered Coal Costs  t o  Three Eastern U t i l i t i e s  

I ESTIMATED DELIVERED COAL COSTS PER StlORT TON AND PER MILLION BTUs 

Des t ina t ion  DAYTON. Olla DRESDEN. N Y ~  DUNKIRK. N Y ~  
Coal Heat 
Con te i t  and G i l l e t t e  P i k e s v i l l e  Decker G i l l e t t e  Dixonv i l l e  G i l l e t t e  

Cost Categories  WY KY Mines, MT WY PA WY PA/W 
1979 1979 1977 

Heat Content ( B t u l l b . )  9.600 8.300 12,000 9.600 8.300 12,000 8.300 12.000 

Cost Category: Do l l a r s  per ton 

Coal - FOB Mine (Loaded Rail Car) 1 1 . 0 ~ ~ ' ~  9 . 0 0 ~ ' ~  ~ 7 . 7 5 ~  1 1 . 0 0 ~ ~ ~  9 . 0 0 ~ * ~  2 0 . 0 0 ~  7. 5og 31. 5oh 

R a l l  - Western 10.00-14. Ooi 13.00-17. 00' 10.00-14.00' 13.00-17.00' 1 1 . 2 5 ~  

Trans fe r  (Ra i l  t o  Ship)-Western 
1 1.50 1.50 1.50 1.50 1.50 

Lake Vessel 4. 3zm 4. 3zm 5.  lom 5. lom 4. Oon 

Trans fe r  (Ship t o  Ra i l )  -   as tern' 2.00 2.00 2.00 2.00 

R a i l  - Eastern 10.70' 10.70° 8.25' 10.40' 10.40° 8.73P 7.  3oq 

T o t a l  Delivered Cost 39.52-43.52 40.52-44.52 36.00 40.00-44.00 41.00-45.00 28.73 24.25 38.80 

Dol l a r s  per mi l l ion  B t i  

T o t a l  Delivered Cost 2.06-2.27 2.44-2.61 1.50 2.08-2.29 2.47-2.71 1.20 1.46 1.62 

Joces (Sources i n  second column): 

a - 153 mi le s  trom Por t  of Toledo. OH. 

b - 129 mi le s  from Por t  of Buffalo. NY. 

c - Usually r e q u i r e s  approximately 4 m i l l i o n  tons  ~ n n u a l l y .  
i n d i v i d u a l l y  o r  j o i n t l y  with  o t h e r  sh ippe r s .  Source: A 

d - S u l f u r  con ten t  0.5%. Includes  Montana 30% severance tax.  Source: A 

e - Sul fu r  con ten t  0.5%. Includes  Wyoming 17% severance tax.  Sources: A and B 

f - Average p r i c e  paid f o r  2% s u l f u r  coa l .  Source: C 

g - Sul fu r  content  0.5%. P r i c e  inc ludes  17% Wyoming severance tax.  Scurce: B 

h - Average p r i c e  i n  range of  $29 t o  $34 per  ton f o r  2.3% s u l f u r  coa l .  Source: B 

i - Probable range of r a i l  c o s t s  f o r  1031 mi le  t r i p  with  smal ler  volume 
new sh ippe r s  more l i k e l y  t o  pay $14. Source: C 

j - Probable  range f o r  1147 mi le  t r i p  with  Niagara Mohawk c o s t s  ( s e e  Note k) 
s e t  a s  minimum. Extrapolated based on Note i. 

k - Est imate ,  i nc ludes  Niagara ownership of r a i l  c a r s .  Source: U 

1 - D e t r o i t  Edison c o s t s ,  Niagara Mohawk es t ima tes .  Assumes use  of highly 
e f f i c i e n t  Duluth-Superior,  W I  t r ans load ing  f a c l l i t y .  Sources: A and B 

m - Rate quotes .  Source: D 

n - Est imates  of dedicated v e s s e l  plus  conveyor tunnel (from Dunkirk unloading 
d o l p l ~ i n s  t o  shores ide  p lan t )  cos t s .  Source: B I '  

o - Rough CONRAIL es t ima tes .  Assume u n i t  t r a i n s  with  r a i l r o a d  owned c a r s .  
Conventional (non-unit) t r a i n  r a t e s  a r e  $11.71 ton f o r  Toledo-Dayton and 
$11.39 ton f o r  Buffalo-Dresden. Source: F 

p - Unit t r a i n  r a t e  f o r  316 m i l e  t r i p  with  r a i l r o a d  owned c a r s .  Source: C 

q - Estimate. i nc ludes  Niagara ownership of r a i l  c a r s .  

r - Delivered c o s t  components f o r  0.7% s u l f u r  coal .  Includes  convent ional  
r a i l  r a t e  f o r  308 m i l e . t r i p .  Source: E 

s - On Lake Erie .  

Sources : 

A - Paul  Chi lds ,  Operat ions  Engineer, Fuel  Supply Dept.. D e t r o i t  
Edison Co. 

B - Don Vrooman. Sen io r  Fuel  Buyer, Purchasing Department, Niagara 
Mohawk Power Corp. 

C - R. P. Wendell, Manager. Purchasing Dept.. N.Y.  S t a t e  E l e c t r i c  
and Gas Corp. 

D - Ward Fu l l e r .  S p e c i a l  A s s i s t a n t  t o  t h e  Chairman, American Steamship 
Lines. 

E - W .  D ibe r t ,  A s s i s t a n t  Vice-President,  General Services .  Dayton 
Power and Light  Co. 

F - Don Burke, Open Top Hopper'Business Group, CONRAIL. 



opera t ing  cos t  in Great Lakes p o r t  a r e a s  is  t h e  key f a c t o r  which d r i v e s t h e s e  

r a i l  c o s t s  up t o  a l e v e l  which renders  t o t a l  system c o s t s  noncompetitive. 

The reasons f o r  t h e s e  high c o s t s ,  as explained by CON RAIL,^ a r e  t h a t  

a t  t h e  Por t  of Buffalo,  f o r  ins tance ,  s i x  switches would be required  wi th in  

t h e  por t  r a i l y a r d s  t o  g e t  a r a i l  u n i t  t r a i n  underway from t h e r e  t o  Dunkirk. 

This ,  according t o  CONRAIL, would r e q u i r e  s i x  d i f f e r e n t  t r a i n  crews. I n  

a d d i t  ion ,  they est h a t e  t h a t  a n t i c i p a t e d  congest ion  a t  t h i s  and o t h e r  p o i n t s  

would r e s u l t  i n  f requent  w a i t s  of from 3 t o  12 hours f o r  t h e s e  u n i t  t r a i n s  

t o  gain  access  t o  t h e  s i n g l e  t r a c k s  i n  t h e s e  a r e a s .  Fur ther ,  it w a s  pointed 

out  t h a t  t r a c k  s y s t e ~ ~  modif ica t inns  i n  the  Buffalo cace, f o r  c ~ r m p l e ,  would 

b e  imprac t i ca l  and extremely un l ike ly  because of r a i l s i d e  i n d u s t r i a l  p l a n t s  

which would have t o  be tom down. CONRAIL determined the  above during a 

d e t a i l e d  s tudy used t o  quote  a r a t e  t o  Niagara Mohawk of seven c e n t s  per  ton- 

m i l e  f o r  proposed Buffalo t o  Dunkirk u n i t  t r a i n s .  They es t ima te  t h a t  s i m i l a r  

r a t e s  would be required  f o r  t h e  Tcledo t o  Dayton and Buffalo t o  Dresden moves 

analyzed here .  

Secondly, Table 2 uses  a range f o r  Western u n i t  t r a i n  r a i l  cos t s .  The 

range is  wide, w i t h  about a 40 percent  d i f f e r e n c e  between i ts low and high 

ends. The reason f o r  it i s  t h a t  d i scuss ions  wi th  D e t r o i t  Edison, t h e  only 

major Great Lakes shipper  of Western coa l ,  ind ica ted  t h a t  they t h i n k  a new 

Western c o a l  buyer 's  c o s t s  f o r  Western r a i l  movement of t h a t  c o a l  w i l l  depend 

l a r g e l y  upon h i s  volume and nego t ia t ing  exper t i se .  D e t r o i t  Edison i s  not  

over ly  o p t i m i s t i c  t h a t  even l a r g e  new sh ippers  of Western coal  w i l l  b e  a b l e  

t o  secure  t h e  low end of t h e  r a t e s ,  and says small  (e .g . ,  one m i l l i o n  tons o r  

l e s s  annual ly)  buyers,  u n l e s s ' t h e y  combine, probably w i l l  n o t  ge t  them. 3 

However, s i n c e  Niagara Mohawk, which w i l l  n o t  begin opera t ing i t s  Dunkirk 

p l a n t  u n t i l  1985, assumes they w i l l  be a b l e  t o  secure  t h e  lower r a t e s  i n  t h e i r  

1977 study d a t a  presented i n  Table 2 ,  t h i s  r epor t  considers  the  lowcr tritest 

reasonably poss ib le .  The reader  is  cautioned,  though, t h a t  t h e  lower 

Western c o a l  c o s t s  in Table 1 involve t h e s e  lower r a t e s ,  a s  do t h e  lower ends 

of a l l  proj 'ected Western c o a l  cos t  ranges presented i n  t h e  next  sub-section. 

The t h i r d  important data set i n  Table 2 is Eastern  minemouth c o a l  c o s t s .  

The almost e igh t  d o l l a r  d i f f e r e n c e  i n  cur ren t  average minemouth c o a l  p r i c e s  

received by Dresden and Dayton is t h e  r e s u l t  of t h e  d i f f e r i n g  s u l f u r  contents  

of t h e  c o a l s  they burn, which a r e  determined by t h e i r  l o c a l  al lowable a i r  

p o l l u t i o n  regu la t ions .  Dresden regu la t ions  al low high (2%) s u l f u r ,  $20 coal .  



Dayton is  i n  an a rea  where 0.7%, low s u l f u r  "compliance" $28 c o a l  is  required  

t o  m e e t  e x i s t i n g  a i r  p o l l u t i o n  regu la t ions .  Note t h a t  while a t  present  t h i s  

$28 coa l  s t i l l  is f a r  less expensive on a de l ive red  p r i c e  b a s i s  than Western 

c o a l  ($1.50/MM Btu versus $2.06-$2.61), t h i s  gap i s  f a r  smal ler  than t h a t  f o r  

Dresden c o a l  which c o s t s  $1.20/MM Btu versus  $2.08 t o  $2.71 f o r  Western coal .  

These gaps are i n d i c a t i v e  of t h e  f a c t  t h a t  t h e  de l ive red  cos t  of Western low 

s u l f u r  c o a l  shipped v i a  t h e  Great Lakes has  f a r  l e s s  ground t o  make up a g a i n s t  

Eastern low s u l f u r  than high s u l f u r  coa l s .  How quickly t h i s  ground can be 

made up is t h e  sub jec t  of t h e  d iscuss ion t o  follow. 

3.2 PROJECTED DELIVERED COAL COSTS 

These f ind ings  a r e  presented i n  t h r e e  l e v e l s  of d e t a i l  t o  enable t h e  

reader  t o  more e a s i l y  focus upon da ta  being discussed and then t r a c e  i ts  de- 

velopment. The f i r s t  l e v e l  of f ind ings ,  presented i n  Tables 3 and 4, summarize 

projec ted  Western* versus  Eastern de l ive red  c o a l  c o s t s  a t  Eastern Great Lakes 
4 

hin te r l and  u t i l i t y  p l a n t s  based upon t h i s  r e p o r t ' s  t h r e e  d i l u t i o n  cases ( see  

Section 2.2 f o r  d i scuss ion) .  A summary of t h e  s e n s i t i v i t y  a n a l y s i s  ( d i l u t i o n  

cases)  used t o  develop these  c o s t s  i s  then shown i n  Table 5 t o  f a c i l i t a t e  

analyses  of t h e  20 year p ro jec t ion  per iod.  Tables 6 through 8 then present  

each d i l u t i o n  case  i n  f u l l  d e t a i l ,  including breakdowns of the  components of 

projec ted  t o t a l  de l ivered c o s t s ,  t o  enable analyses  of t h e  i n t e r a c t i o n  of 

these  component c o s t s .  
z 

For 1989, Table 3 i n d i c a t e s  t h a t  t h e  only s i t u a t i o n  i n  which a del ivered 

cost of a Western c o a l  i s  s t rong ly  competi t ive wi th  Eastern low s u l f u r  c o a l  

is  under t h e  most o p t i m i s t i c  Western s i t u a t i o n  i n  t h e  "Minimum Dilut iont1  case. 

Here Montana c o a l  cos t  f o r  Dayton is  assumed t o  be  a t  t h e  minimum end of its 

projec ted  range ($3.86/MM Btu), and Eastern Kentucky c o a l  is a t  t h e  h igh end 

of i t s  projec ted  range ($3.81/MM Btu) . This assumes t h a t :  1 )  Western t r ans -  

por ta t ion  cos t  has  i t s  maximum annual e s c a l a t i o n  r a t e  advantage (5X versus  

9%, see Table 5 ) ,  2)  minimum current  p o t e n t i a l  Western u n i t  t r a i n  c o s t s  

projec ted  ( see  Tables 2 and 6 ) ,  and 3) Eas tern  low s u l f u r  c o a l  c o s t  e s c a l a t e s  

a t  i t s  maximum l i k e l y  r a t e  ( l o % ,  see Table 5).  These a r e  very o p t i m i s t i c  

assumptions f o r  Western coa l ,  but  it should be  noted t h a t  Montana c o a l  cos t  

*Shipped v i a  t h e  Great Lakes. 



TABLE 3 

1989 Projected Delivered Coal Costs of westerna 
and Eastern Coal t o  Eastern Great Lakes Hinterland U t i l i t i e s  

Dest inat ion Origin.  

Dayton, OH necker Minas, MT 
G i l l e t t e ,  WY 
P i k e v i l l e ,  KY 

Bresdon, NY Decker Mines, klT 
G l l f e t r e ,  WY 
Dixonvil le ,  PA 

Dayton, OH Decker Mines, 
G i l l e t t e ,  WY 
Pikcv i l l c ,  ICY 

Dresden, NY Decker Mines, MT 
G i l l e t t e ,  WY 
Dixonvil le ,  PA 

Dayton, OH Decker Mines, MT 
G i l l e t t e ,  'WY 
Pikev i l l e ,  KY 

Dresden, NY Decker Mines, 
Gil let te,  WY 
Dixonvil le ,  PA 

Di lut ion of Western 
Versus Eastern 

DELIVERED COSTS 

Cost Escalat ion 
Rate Advantages 

Minimum Maximum 

Source: Summary of Table 5 1989 Data. 
a  

Shipped v i a  Great Lakes. 

b ~ e e  Table 5 f o r  r a t e s ,  Sect ion 2 .2  f o r  d iscuss ion.  



TABLE 4 

a  
1999 Projected Delivered Coal Costs of Western 

and Eastern Coal t o  Eastern Great Lakes Xinterlanb U t i l i t i e s  

Di lut ion of Western DELIVERED COSTS 
Versus Eastern 

Dest inat ion Origin Cost Escala t ion 
Minimum Maximum 

Rate Advactages 

Dayton, OH Decker Mines, MT 
Gillette, WY 
Pikev i l l e ,  KY 

Dresden, NY Decker Mines, 
G i l l e t t e ,  WY 
Dixonvil le ,  PA 

MINIMUM 
b 

Dayton, OH Decker Mines, MT 
G i l l e t t e ,  WY 
Pikev i l l e ,  KY I IYEDIUN 

b 

Dresden, NY Decker Mines, MT 
G i l l e t t e ,  WY 
Dixonvil le ,  PA 

Dayton, OH Decker Mines, MT I G i l l e t t e ,  WY 
Pikev i l l e ,  ICY 

M A X I P E M  
b 

Dresden. NY Decker Mines, 
G i l l e t t e ,  WY 
Pikev i l l e ,  KY 

Source: Summary of Tab l e  5 1989 Data. 
;I? 

Sl~Lpped v i a  ~ r e a E  Lakes. ' 

b ~ e e  Table 5 f o r  r a t e s ,  Section ' 2 . 2  f o r  discussion.  



TABLE 5 

Summary of Senei t iv i ty  Analyeis 0.1 Pro:ecsed Delivered Coal Coete Using Dlfferlng 
Dilutions of Weatern Coal'e Coet Eecnletion Rate Advaotegee 

(1) (2)  (3)  (4) 

Dee t i n e  t ion Origin 
COST .?SCALATION PATES 

Average 
Con 1 FOBHine Western Eastern Drfference Delivered Coal Coat 
Sulfur Coal Transport Transport Between Per Hi l l ion Btu 

. Content Coot Sya.tem Systcm ( L )  and (3) 
c.30 t Cost LO79 1989 1999 

HINlMUH DILUTION  CASE^ 
Dayton, 01 Decker Hinee, KT 0.5 6 S 9 4 2.0c-2.27 3.86-4.20 7.42-7.98 

C i l l e t t e ,  UY 0.5 6 5 9 4 2.46-2.68 4.54-4.93 8.68-9.32 

P ike r i l l e ,  ICY 0.7 8-10 9 1.50 3.31-3.81 7.32-9.70 

Dresden, NY Decker Hiaee, KS 

C i l l e t t e ,  W 

Dixonville, PA 
t-' 
m 

HEDIlJH MLUTION  CASE^ 
0.5 6 6 9 3 

0.5 6 6 9 3 

0.7 8-10 9 

Dayton, OH Decker Hinee, W I  

C i l l e t t e ,  UY 

pikeviahe, ICY 

Dreaden, NII Decker Mines, WE 

C i l l e t t e ,  W 

Dironvi1le, PA 

Dayton, 0 1  Decker Hinee, bCF 

C i l l e t t e ,  W 

Pikevi l le ,  ICb 

Bsoeden, IR Decker Hinee, HE 

C i l l e r t e ,  W 

Dironville. PA 

Sourcee: Su~vnerizera Tables 6, 7, and 8. 

a - Sea discussion i n  Section 2.2.. 



TABLE 6 

M l u t i o n  of Western Coal's Cost 
Esca la t ion  Rate Advantage - Minimum 
Dilu t ion  casea 

Decker Mines, MT 

Coal (FOB Mine) - 6% Cost Esca la t ion  

Westgrn Transportat ion systemb - 5% Cost Esc. 

Eastern Rail Transport - 9% Cost Escalat ion 

Tota l  Cost Per  Ton 
Cost Per  Mil l ion BTU (@9600 BTU/~C.) 

Dest inat ion,  Source and Cost Category 1979 1989 1999 
- $/Ton (except a s  noted) - 

G i l l e t t e ,  WY 

Coal (MB Mine) - 6% Cos t Esca la t ion  
Western Transportat ion systemb - 5% cost E ~ ~ .  
Eastern Ra i l  Transport  - 9% Cost Escalat ion 

To ta l  Cost Per  Ton 
Cost Per  Mil l ion BTU (@a300 BTU/lb.) 

To Dayton, OH from: I I 

Pikev i l l e ,  KY 

Coal (FOB Mine) - 8 t o  10% Cost Escalat ion 
Eas tern  R a i l  Transport - 9% Cost Esca la t ion  

T o t a l  Cost Per  Ton 
Cost Per Mil l ion BTI' (@12,000 BTU/lb.) 

Decker Mines. MT 

Coal (FOB Mne) - 6% Cost Escalat ion 
Western Transportat ion systemb - 5% cos t  Esc. 
Eastern Rai l  Transport  - 9% Cost Escalat ion 

T o t a l  Cost Per Ton , 

Cost Per Mil l ion BTU .(@9600 BTU/lb.) 

To Dresden, NY from: I 1 

27.75 
8.25 

36.00 
1.50 

G i l l e t t e .  WY 
Coal (FOB Mine) - 6% Cost Esca la t ion  

Western Transpor ta t ion  system' - 5% Cost Esc, 
Eastern Ra i l  Transport - 9% Cost Esca la t ion  

Tota l  Cost Pe r  Ton 
Cost Per  Mil l ion BTU (@a300 ~ T U l l b . )  

1 

Dixonville. PA 
Coal (FOB Mine) - 8 t o  104 Cost Escalat ion 
Eastern Ra i l  Transport - 9% Cost Escala t ion  

T o t a l  Cost Per  Ton 

Cost Per Hilliop. B,T[! (@12,000 BTU/lb .) 

Source: Calculated from Table 2. 

Notes: a Eastern r a i l  t r anspo r t  c o s t s  i n f l a t e  a t  r a t e  4 percent  higher than Western 
t ranspor t  system cos t s .  

b ~ n c l u d e s  c o s t s  f o t  i iestern r a i l ,  Great Lakes sh ip ,  and int trmodol t r a n s f e r  
of coa l  a t  both ends of Great Lakes. See d iscuss ion  i n  Sect ion 2.2. 



TABLE 7 

D i l u t i o n  of  Western Coal 's  Cost  
E s c a l a t i o n  Rate Advantage - Medium 
D i l u t i o n  Casea 

Des t ina t ion .  Source and Cost Category 1979 1989 1999 
- $/Ton (except  a s  noted)  - 

Source: Ca lcu la ted  from Table  2. 

To Dayton, OH from: 

Decker Mines, MT 

Coal (FOB Mine) - 6% Cost E s c a l a t i o n  
Western T r a n s p o r t a t i o n  systemb - 6% Cost Esc. 
E a s t e r n  R a i l  Transpor t  - 9% Cost E s c a l a t i o n  

T o t a l  Con? P e r  Ton 
Cost P e r  Mi l l ion  BTU (@9600 BTU/lb.) 

' G l l l e t t e ,  WY 

Coal (FOB Mine) - 6% Cost E s c a l a t i o n  
Western T r a n s p o r t a t i o n  syetemb - 6% Cost Egc. 

E a s t e r n  R a i l  Transpor t  - 9% Cost E s c a l a t i o n  

T o t a l  Cost  P e r  Ton 

Cost P e r  M i l l i o n  BTU (@8300 BTU/lb.) 

P i k e v i l l e ,  ICY 

Coal (FOB Mine) - 8 t o  10% Cost E s c a l a t i o n  
E a s t e r n  R a i l  Transport  - 9% Cost E s c a l a t i o n  

T o t a l  Cost  P e r  Ton 
Cost P e r  Mi l l ion  BTU (@12,000 BTU/lb.) 

To Dresden, NY from: 

Decker Mines, 
Coal (FOB Mine) - 6% Cost E s c a l a t i o n  
Western T r a n s p o r t a t i o n  systemb - 6% Cost Esc. 
E a s t e r n  R a i l  Transpor t  - 9% Cost  Eccolot ion 

Tora l  Cost P e r  Ton 
Cost P e r  Mi l l ion  BTI! (@9600 BTU/lb.) 

G i l l e t t e ,  WY 

Coal (FOB Mine) - 6% Cost E s c a l a t i o n  
Western T r a n s p o r t a t i o n  Systemb - 6% Cost Esc. 
E a s t e r n  R a i l  Transpor t  - 9% Cost E s c a l a t i o n  

T o t a l  Cost  Per  Ton 
Cost P e r  Mi l l ion  BTU (@8300 BTU/lb.) 

DixonviMg, PA 

Coal (FOB Mine) - 8 t o  10% Cost E s c a l a t i o n  
E a s t e r n  Rail Transpor t  - 9% Cost E s c a l a t i o n  

T o t a l  Cost  Per  Ton 
Cost  P e r  Mi l l ion  BTU (@12,000 BTU/lb.) 

Notes: a E a s t e r n  R a i l  t r a n s p o r t  c o s t s  i n f l a t e  a t  r a t e  3 percen t  h igher  than Western 
t r a n s p o r t  System c o s t s .  

b ~ n c l u d e s  c o s t s  f o r  Western r a i l ,  Great  Lakes s h i p ,  and intermodal  t r a n s f e r  
of c o a l  a t  bo th  ends of  Great  Lakes. See d i s c u s s i o n  i n  Sec t ion  2.2. 

11 .OO 
17.82-21.82 

10.70 

39.52=43.Y 
2.06-2.27 

9.00 
20.82-24.82 

10.70 

40.52-44.52 

2.44-2.68 

27.75 
8.25 

36 .OO 

1.50 

11.00 
18.60-22.60 

10*40  
b n . n n = ~ ~  .OO 

2.08-2.29 

9.00 
21.60-25.60 

10.40 

4 1  '00-45.00 
2.47-2.71 

20.00 
8.73 

28.73 
1.20 

19.70 
31.92-39.07 

25.33 

77.15-84.10 
1.02-4.38 

16.12 
37.29-IP . I 5  

25.33 

78.74-85.90 

4.74-5.17 

59.91-71.98 
19.53 

79.44-91.51 
3.31-3.81 

19.70 
33.31-40.48 

24.62 
77.63-8/1 .a0 

4.04-4.42 

16.12 
38.68-45.85 

24.62 
79.47-88.59 

4.78-5.34 

43.18-51.88 
20.66 

63.84-72.54 
2.66-3.02 

35.28 
57.15-69.98 

59.96 

152.39-165.22 
7.94-8.61 

28.86 
66.77-79.60 

59.96 

155.59-168.42 

9.37-10.15 

129.34-186.67 
46.23 

175.57-232.90 
7.32-9.70 

35.28 
59.65-72.48 

58.2H 

153.21-166 .04 
7.98-8.65 

28.86 
69.27-82.10 

58.28 
156.4 1-163 .24 

9.42-10.20 

93,221134.34 
48.92 

142.14-183.46 
5.92-7.64 



TABLE 8 

D i l u t i o n  of Western Coa l ' s  Cost 
E s c a l a t i o n  Raie Advantage - Maximum 
D i l u t i o n  Case 

Des t ina t ion ,  Source and Cost Category 1979 1989 1999 
- $/Ton (except  a s  noted)  - 

Source: Calculated from Table  2. 

To Dayton, OH from: 
Decker Mines, MT 

Coal (FOB Mine) - 6% Cost E s c a l a t i o n  
Western Transpor ta t ion  systemb - 6% Cost Esc. 
Eas te rn  R a i l  Transport  - 8% Cost E s c a l a t i ~ n  

T o t a l  Cost P e r  Ton 
Cost P e r  Mi l l ion  BTU (@9600 BTU/lb.) 

G i l l e t t e ,  WY 

Coal (FOB Mine) - 6% Cost E s c a l a t i o n  
Western Transpor ta t ion  systemb - 6% c o s t  E ~ C .  

Eas te rn  R a i l  Transpor t  - 8% Cost E s c a l a t i o n  
T o t a l  Cost Per  Ton 
Cost P e r  Mi l l ion  BTU (@8300 BTU/lb.) 

P i k e v i l l e .  ICY 

Coal (FOB Mine) - 8 t o  10% Cost Esca la t ion  
Eas te rn  R a i l  Transpor t  - 8% Cost Esca la t ion  

T o t a l  Cost P e r  Ton 
Cost P e r  Mi l l ion  BTU (@12,000 BTU/lb.) 

To Dresden, NY from: 

Decker Mines, MT 

Coal (FOB Mine) - 6% Cost Esca la t ion  
Western Transpor ta t ion  systemb - 6% c o s t  

Eas te rn  R a i l  Transpor t  - 8% Cost Esca la t ion  
T o t a l  Cost Per  Ton 
Cost P e r  Mi l l ion  BTU (@9600 BTlJ/lb.) 

GiLlette-.  

Coal (FOB Mine) - 6% Cost Esca la t ion  
Western Transpor ta t ion  systemb - 6% c o s t  ~ s c .  

Eas te rn  R a i l  Transpor t  - 8% Cost E s c a l a t i o n  
T o t a l  Cost Per  Ton 
Cost P e r  M i l l i o n  BTU (@a300 BTU/lb.) 

Dixonvil le ,  PA 

Coal (FOB Mine) - 8 t o  10% Cost E s c a l a t i o n  
E a s t c r n  R a l l  Transpor t  - 8% cost E7~al.af-f~~ 

T o t a l  Cost P e r  Ton 
Cost Per  Mi l l ion  BTU (@12,000 ~ T U l l b . )  

Notes: a 
Eas te rn  r a i l  t r a n s p o r t  c o s t s  i n f l a t e  a t  r a t e  2 percent  h igher  than Western 
t r a n s p o r t  oystem c o s t s .  

b ~ n c l u d e s  c o s t s  f o r  Western . r a i l  ,' Great  Lakes s h i p ,  and intermodal  t r a n s f e r  
of  c o a l  a t  bo th  ends of  Great  Lakes. See d i s c u s s i o n  i n  Sec t ion  2.2. 

35.28 
57.15-69.98 

49.87 
142.30-155.13 

7.41-8.08 

28.86 
66.77-79.60 

49.87 
145.50-158.33 

8.77-9.54 

129.34-186.67 
38.45 

167.79-225.12 
6.99-9.38 

35.28 
59.65-72.48 

48.47 
143.40-156.23 

7.47-8.14 

28.86 
69.27-82.10 

48.47 

146.60-159.43 
8.83-9.60 

93.22-134 -54 
40.69 

133.91-175.23 
5.58-7.30 

11.00 
17.82-21.82 

10.70 
39.52-43.52 
2.06-2.27 

9.00 
20.82-24.82 

10.70 
40.52-44.52 
2.44-2.68 

27.75 
8.25 
36.00 
1.50 

11.00 
18.60-22.60 

10.40 
40.00-44.00 
2.08-2.29 

9.00 
21.60-25.60 

10.40 

41.00-45.00 
2.47-2.71 

20.00 
8.73 
28.73 
1.20 

19.70 
31.92-39.07 

23.10 
74.72-81.87 
3.89-4.26 

16.12 
37.29-44.45 

23.10 
76.51-83.67 
4.61-5.04 

59.91-71.98 
17.81 

77.72-89.79 
3.24-3.74 

19.70 
33.31-40.48 

22.45 
75.46-82.63 
3.93-4.30 

16.12 
38.68-45.85 

22.45 

77.25-84.42 
4.65-5.09 

43.18-51.88 
18.85 

62.03-70.73 
2.58-2.95 



f o r  Dayton a l s o  is  wi th in  6X of Eas tern  low s u l f u r  c o a l ' s  under t h e  Medium 

($4.02 versus  $3.81/MM Btu) and Maximum ($3.89 versus  $3.74/MM Btu) Di lu t ion  

cases and t h e i r  less o p t i m i s t i c  assumptions.* 

On t h e  o t h e r  hand, Table 3 shows t h a t  even under t h e  most o p t i m i s t i c  

"Minimum Dilut ion"  case  assumptions, Wyoming coa l  never is  less than 18% more 

expensive ($4.54 ve rsus  $3.81/MM Btu) than Eastern low s u l f u r  coa l ,  and n e i t h e r  

Montana nor Wyoming c o a l  is  l e s s  than 29% more expensive ($3.89 and $4.57 versus  

$3.02/MM Btu) than Eastern  h igh s u l f u r  coa l  t o  Dresden. 

I n  1999, Table  4 i n d i c a t e s  t h a t  t h e  most u p t i m i s r i c  Western s i t u a t i o n  

in t h e  "~inimum Dilut ion"  c a s e  Eor Montana coa l  t o  Dayton would render i t  fa r  

less expensive than low s u l f u r  Eas tern  c o a l  ($7.42 ve rsus  $9.70/MM Btu). 

S l i g h t l y  smal ler  advantaees could h e  nhteined f o r  t h c  most o p t i m i s t i c  Medlum 

and Maximum Di lu t ion  cases  ($7.94 ve rsus  $9,70/MM Btu and $7.41 versus  $9.381 

Mbf Btu). Even wi th  high Western r a i l  c o s t s ,  Montana cna1 wni i ld  maintain o 

s i g n i f i c a n t  advantage ($7.98 ve rsus  $9.70/MM Btu). Fur ther ,  even wi th  t h e  

lowest  l i k e l y  Eastern c o a l  c o s t  e s c a l a t i o n  r a t e  of 8%, Montana c o a l  t o  Dayton 

could be competi t ive ($7.42 versus  $7.32 MMl~tu) wi th  a low 1979 r a i l  r a t e  

e s c a l a t e d  wi th  minimum d i l u t i o n  of t h e  Western advantage. Simi lar  s i t u a t i o n s  

a r e  found f o r  Montana c o a l  t o  Dayton under t h e  Medium and Maximum Di lu t ion  cases .  

Wyoming c o a l ,  i n  1999 (Tah1.s , b )  may achieve a moderately lower .cosr: 

($8.69 versus  $9.70/MM Bru) than Eastern  low s u l f u r  coa l  t o  Dayton under 

t h e  most o p t i m i s t i c  -assumptions of t h e  Minimum Di lu t ion  case ,  and could even 

achieve  s l i g h t  advantages ($9.37 versus  $9.70/MM Btu.and $8.77 versus  $9.38/ 

MM Btu) under t h e  Medium and Maximum Di lu t ion  cases .  This c o a l ' s  de l ive red  

cosL could even compete i n  t h e  Maximum Di lu t ion  case  ($9.54 versus  $9.38/MM 

Btu) i f  high 1979 Western r a i l  r a t e s  a r e  esca la ted .  

On t h c  o t h e r  liali~l, Western (Montana) c o a l ' s  de l ive red  c o s t  r e q u i r e s  

=he b e n e f i t  of the moic o p t b i s t i c  ~ i n k u m  Di lu t ion  case  t o  become s l i g h t l y  

l e s s  expensive ($7.44 ve rsus  $7.64/MM Btu) than Eastern  high s u l f u r  coa l  t o  

Dresden. I n  the  Medium and Maximum Di lu t ion  cases ,  Montana c o a l ' s  de l ivered 

* 
Simi la r  d e r a i l e d  analyses  a r e  made f o r  each f ind ing  h e r e  by us ing Tables 
5 through 8 t o  determine what p a r t i c u l a r  c o s t  e s c a l a t i o n  r a t e s  caused 
s p e c i f i c  r e s u l t s , .  and t h e  impact of t h e s e  r a t e s  upon p a r t i c u l a r  cos t  com- 
ponents. Only Tables 3 and 4 a r e  usua l ly  referenced,  however, t o  preserve  
t h e  flow of t h e  dis.cussion. . 



c o s t  can be  w i t h i n  4% of   astern coal. 's  ($7.98 ve r sus  $7.64/MM Btu and $7.47 

v e r s u s  $7. ~ O / M M  Btu) . 
Wyoming c o a l ,  even i n  t h e  most o p t i m i s t i c  Minimum D i l u t i o n  c a s e ,  does 

n o t  come c l o s e r  i n  1999 than  14% h ighe r  t han  Eas t e rn  h igh  s u l f u r  c o a l ' s  c o s t  

($8.73 v e r s u s  $7.64/MM Btu) .  Th i s  and t h e  above-mentioned c a s e s  show Wyoming 

c o a l  t o  b e  somewhat l e s s  compe t i t i ve  than  Montana c o a l  w i t h  E a s t e r n  c o a l s .  

Th i s  is because,  a s  Table 2 i n d i c a t e s ,  Wyoming c o a l  must move f u r t h e r  t han  

Montana c o a l  t o  t h e  Supe r io r ,  Wisconsin, t r a n s f e r  f a c i l i t y  (1147 m i l e s  

v e r s u s  1031 m i l e s ) ,  which more than  o f f s e t s  Wyoming's s l i g h t l y  lower mine- 

mouth c o s t  pe r  m i l l i o n  Btus (57 c e n t s  v e r s u s  59 c e n t s ) .  Thus, Wyoming 

c o a l ' s  d e l i v e r e d  1979 c o s t  i s  roughly 20% more than  Montana's (e .g . ,  $2.44 

minimum v e r s u s  $2.06 minimum), whfch t a k e s  l onge r  t o  make up w i t h  a  c o s t  

e s c a l a t i o n  r a t e  advantage. 

3 . 3  CONCLUSIONS 

Based upon t h e  above f i n d i n g s ,  i t  i s  concluded t h a t  t h e  d e l i v e r e d  

c o s t s  of Western c o a l ,  i f  i t  i s  shipped v i a  t h e  Grea t  Lakes t o  u t i l i t y  

p l a n t s  i n  t h e  Eas t e rn  Grea t  Lakes h i n f e r l a n d s :  

1. Cannot p r e s e n t l y  compete w i th  any t y p e  of E a s t e r n  c o a l .  

Can by 1989, w i t h  f a v o r a b l e  i n t e r i m  Western v e r s u s  E a s t e r n  
c o s t  e s c a l a t i o n  r a t e  advantages  on minemouth c o a l  and t r a n s -  
p o r t a t i o n  c o s t s ,  begin  competing w i t h  Eas t e rn  low s u l f u r ,  
b u t  n o t  h igh  s u l f u r  coa l .  Th i s  s i t u a t i o n  w i l l  a l s o  r e q u i r e  
t h a t  e s c a l a t e d  Western r a i l  r a t e s  b e  r e l a t i v e l y  low ones.  
Given t h i s ,  however, Western ( i . e . ,  Eontana, no t  Wyoming) 
c o s t s  w i l l  b e  a t  l e a s t  reasonably  compe t i t i ve  (1.e. w i t h i n  
6%) even w i t h  Medtum o r  Maximum D i l u t i o n  of a n t i c i p a t e d  
Western c o s t  e s c a l a t i o n  r a t e  advantages.  

3 .  By 1999, even w i t h  h igh  1979 Western r a i l  r a t e s  be ing  e s c a l a t e d  
and a  Maximum D i l u t i o n  of Western c o s t  e s c a l a t i o n  rate advantages ,  
Montana c o a l  could be s u b s t a n t i a l l y  less expens ive  than  Eas t e rn  
low s u l f u r  c o a l .  Competi t iveness  w i t h  Eas t e rn  h igh  s u l f u r  c o a l  
would r e q u i r e  e s c a l a t i o n  of low 1979 Western r a i l  r a t e s .  Given 
those ,  however, Nontana c o a l  could compete even w i t h  Maximuin 
D i l u t i o n  of 2 e s t e r n  c o s t  e s c a l a t i o n  r a t e  advantages.  



4.  High p o r t  t o  h i n t e r l a n d  Eas tern  r a i l  c o s t s  of Western c o a l  
t r a n s p o r t  systems a r e  t h e  key f a c t o r  which renders  them 
c u r r e n t l y  uneconomic and delays  t h e i r  a b i l i t y  t o  become 
competi t ive i n  t h e  f u t u r e .  The f u t u r e  s i t u a t i o n  i s  a l s o  
d i f f i c u l t  because a s  Eas tern  r a i l  c o s t s  inc rease  f a s t e r  than 
Western r a i l  c o s t s ,  so  w i l l  t h e  c o s t  of t h i s  component of 
Western t r a n s p o r t  systems. S imi la r ly , .  t h e  low Western r a i l  
r a t e s  inhe ren t  i n  t h e  c o s t  compet i t ive  s i t u a t i o n s  found f o r  
Western c o a l  i n  t h i s  r e p o r t  may very  l i k e l y  not  be  easy f o r  
new sh ippers  t o  n e g o t i a t e  according t o  D e t r o i t  Edison. 



APPENDIX A 

RELATIVE COST IMPACTS OF COAL SCRUBBING 

A set of conclusions regarding scrubbing c o s t  impacts, whi le  beyond t h e  

scope of t h i s  study of del ivered c o a l  c o s t s ,  i s  presented here  on a preZiminary 

b a s i s .  These conclusions concern t h e  u l t i m a t e  r e l a t i v e  c o s t s  of Great Lakes 

shipped Western versus  Eastern low and high s u l f u r  c o a l  a t  Eas tern  Great Lakes 
. - - .. . . . . 

hin te r l and  u t i l i t y ,  p l a n t s ,  a f t e r  scrubbing c o s t s  required  by s t i l l  uncer ta in  U.  S. . .- . . .. . . ..,. .. . , 

Environmental P r o t e c t i o n  Agency (EPA) s u l f u r  removal r e g u l a t i o n s  a r e  appl ied .  

The conclusions a r e  based upon d a t a  received from Paul Farber,  an Argonne 

National  Laboratory (ANL) p o l l u t i o n  c o n t r o l  c o s t  a n a l y s t ,  and a t o  be published 

r e p o r t  prepared f o r  ANL by Battelle Columbus Laboratories.  8 9 9  Based upon an 

, a n t i c i p a t i o n  t h a t  EPA's proposed f l o o r  of 0.2 pounds of s u l f u r  per  m i l l i o n  Btu 

(0.2 l b / ~ M  Btu) of c o a l  input  w i l l  be enacted, Figure  1 i n d i c a t e s  t h a t  t h e  r e l a -  

t i v e  c o s t s  of scrubbing high (2%) s u l f u r  c o a l  were found t o  be about 50% higher 

( o r  about 20 c e n t s  per  m i l l i o n  ~ t u ) '  than low (0.5%) s u l f u r  coal .  For higher 

( 3  t o  4%) s u l f u r  coa l ,  t h e  cos t  is about 100% higher ,  bu t  t h i s  very d i r t y  c o a l  

was not  used i n  t h i s  r e p o r t ' s  examples. 

Using t h e  del ivered c o s t s  per m i l l i o n  Btu i n  Table 2 and adding d i f f e r -  

e n t i a l l y  higher scrubbing c o s t s  of 20 c e n t s  f o r  t h e  h igh (2%) s u l f u r  c o a l  a t  

Dresden, New York, c o a l  c o s t s  would rise from $1.20 t o  $1.40/MM Btu. This would 

s t i l l  be somewhat below Dayton's $1.50 f o r  low (0.7%) s u l f u r  Eastern coa l ,  and 

suggests  t h a t  Western c o a l ' s  c o s t  e s c a l a t i o n  r a t e  advantages would tend t o  help  

it become competi t ive wi th  Eastern high (2%) s u l f u r  c o a l  i n  Table 5 sooner, but  

not  q u i t e  a s  soon a s  wi th  Eas tern  - low (0.7%) s u l f u r  coal .  I n  o t h e r  words, wi th  

its d i f f e r e n t i a l  scrubbing c o s t  advantages and favorab le  c o s t  e s c a l a t i o n  r a t e  

advantages, Western low s u l f u r  c o a l  could probably compete wi th  Eas tern  high 

s u l f u r  c o a l  by t h e  mid-1990's. This is compared t o  t h e  r e p o r t ' s  f ind ing  of i t s  

becoming competi t ive on a de l ive red  c o s t  b a s i s ,  under f avorab le  c o s t  e s c a l a t i o n  

r a t e  advantages but  no scrubbing c o s t  advantages, wi th  Eas tern  - low s u l f u r  c o a l  

by 1989 and wi th  Eas te rn  high s u l f u r  c o a l  by 1999. Fur ther ,  i f  and when e x i s t i n g  

h in te r l and  p l a n t s  using high s u l f u r  c o a l  a r e  required  to  r e t r o f i t  and i n s t a l l  

scrubbers,  Western c o a l  w i l l  become competi t ive a t  t h e s e  l o c a t i o n s  i n  s l i g h t l y  

l e s s  than t h e  approximately 15  years  est imated above.' This  would be  due  t o  

higher c o s t s  of i n s t a l l i n g  high s u l f u r  scrubbers a t  e x i s t i n g  h in te r l and  p l a n t s  

than new p lan t s .  
0 
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' ~ h e s e  are the most l ike ly  scrubbing processes to be used a t  u t i l i t y  
plants according to Paul Farber, Coal Scrubbing Cost Analyst, 
Argonne National Laboratory. 
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On t h e  o t h e r  hand, Western c o a l  's. p o s i t i o n  a g a i n s t  Eas tern  s u l f u r  

c o a l  w i l l  no t  change appreciably  from Table 5 ' s  p r o j e c t i o n s  a t  new o r  e x i s t i n g  

u t i l i t y  p l a n t s  under t h e  expected EPA regu la t ions  according t o  B a t t e l l e ' s  

e s t ima tes .  B a t t e l l e  e s t ima tes  only s l i g h t l y  h igher  scrubbing c o s t s  f o r  0.7% 

versus  0.5% low s u l f u r  c o a l  ( s e e  Fig.  . 1)  . 
F i n a l l y ,  t h e r e  is some chance t h a t  DOE'S proposed s u l f u r  f l o o r  of 

0.55 I ~ / M M  Btu input  w i l l  b e  accepted by EPA. The impl ica t ion  of t h i s  f o r  

low (0.5%) s u l f u r  coa l  would b e  t h a t  only 47% s u l f u r  removal would b e  requ i red  

i n s t e a d  of 73% removal, and t h a t  n e a r l y  one-half t h e  c o a l  burned would n o t  

have t o  be  scrubbed. This  could approximately double t h e  $.20 d i f f e r e n t i a l  

scrubbing cos t  advantage of low s u l f u r  c o a l  ve r sus  high s u l f u r  c o a l  a t  new 

p lan t s .  Adding $.40/MM Btu t o  Table 2 ' s  high s u l f u r  c o a l  c o s t  would r a i s e  t h a t  

c o s t  t o  $1.60/MM Btu , s l i g h t l y  h igher  than  astern - low s u l f u r  c o a l ' s  $1.50/1@f 

Btu. This would imply t h a t  under maximum Western coa l  e s c a l a t i o n  r a t e  advantages, 

i ts  c o a l  could compete wi th  Eas tern  h igh s u l f u r  c o a l  s l i g h t l y  be fo re  1989 ( s e e  

Table 5) .  Fur the r ,  requirements f o r  scrubbers  a t  e x i s t i n g  p l a n t s  would favor 

Western coa l  even more a t  t h e s e  l o c a t i o n s .  

I n  summary, t h e  scrubbing c o s t s  r equ i red  by proposed r e g u l a t i o n s  of EPA 

and DOE would a f f e c t  Great Lakes shipped Western c o a l ' s  compet i t ive  p o s i t i o n  

a t  Eas te rn  Great Lakes h i n t e r l a n d  p l a n t s  a s  fol lows:  

1. Under EPA o r  DOE proposed. regula t ions ,  t h e r e  w i l l  be  no apprec iab le  

change from i t s  de l ive red  c o s t ' s  p o s i t i o n  ve r sus  Eas te rn  

s u l f u r  c o a l ' s  a t  new o r  e x i s t i n g  p l a n t s .  

2 .  Under EPA proposals ,  i t  becomes compet i t ive  a t  ns p l a n t s  wi th  

Eas te rn  high s u l f u r  c o a l  by mid-1990's under f avorab le  Western 

c o s t  e s c a l a t i o n  r a t e  advantages. 

3 .  Under DOE proposals ,  i t  becomes compet i t ive  a t  new p l a n t s  wi th  

Eas te rn  high s u l f u r  c o a l  s l i g h t l y  be fo re  1989 under f avorab le  

Western c o s t  e s c a l a t i o n  rat'e advantages. 

4. A t  e x i s t i n g  p l a n t s ,  i f  scrubbing requirement,s a r e  i n s t i t u t e d ,  

Western c o a l  would become competi t ive over s l i g h t l y  s h o r t e r  

time per iods  than those  shown in 2 and 3 above. 

I n  conclusion,  -very favorab le  circumstances,  bo th  i n  terms of d i f f e r -  

e n t i a l  scrubbing requirements (e.g., acceptance by EPA of DOE proposals)  and 

i n  terms of Western c o s t  e s c a l a t i m r a t e  advantages, a r e  necessary f o r  Great 



. 
Lakes shipped Western low (0.5%) s u l f u r  c o a l  t o  be  competi t ive wi th  any type  

of Eastern coa l  be fore  1989 a t  Eas te rn  Great Lakes h in te r l and  p lan t s .  With- 

o u t  t h e  favorab le  DOE scrubbing proposals ,  Western low s u l f u r  c o a l  can only 

compete a t  these  p l a n t s  w i t h  Eas te rn  low s u l f u r  by 1989 and high s u l f u r  c o a l  

by t h e  mid-1990's under t h e  expected EPA scrubbing requirements and very favor- 

a b l e  c o s t  e s c a l a t i o n  r a t e  advantages. 



. APPENDIX B 

OTHER WESTERN COAL TRANSPORT SYSTEMS 

Depending upon p a r t i c u l a r  Eastern* u t i l i t y  p lan t  l o c a t i o n s ,  d i f f e r i n g  

Western coa l  t r anspor t  systems have been found most economical by Eastern  

u t i l i t i e s .  Lakeside p l a n t s  with l o c a t i o n s  which al low rou t ings  using t h e  

Great Lakes without uneconomic amounts of c i r c u i t y ,  such a s  Michigan p l a n t s  

on Lake Huron, have found Great Lakes systems most economical. On t h e  o t h e r  

hand Indiana p l a n t s ,  depending upon whether o r  not  they w i l l  be located  on t h e  

Ohio River,  have chosen r a i l  u n i t  t ra in-barge  o r  u n i t  t r a i n  only systems, re-  

spec t ive ly .  This  Appendix i d e n t i f i e s  these  and o t h e r  a c t u a l  and/or planned 

Western coa l  t r a n s p o r t  systems which i l l u s t r a t e  how t h e  most economical 

Western coa l  t r a n s p o r t  system can vary  with an ind iv idua l  p l a n t ' s  loca t ion .  

R a i l  c o a l  u n i t  t r a i n  p lus  barge systems a r e  planned f o r  t r anspor t ing  

Wyoming Powder River Basin coa l  t o  Indiana and Michigan E l e c t r i c  Company's 

p lant  a t  Rockport, Indiana,  on t h e  Ohio River.** An a d d i t i o n a l  s tudy beyond 

t h e  scope of t h i s  a n a l y s i s  would be needed t o  determine how f a r  eastward barges 

can economically move Western coa l .  However, i t  i s  known t h a t  Dayton Power and 

Light Company's planned Manchester, Ohio (near Cincinnat i )  p l a n t  on t h e  Ohio 

River has  contrac ted  f o r  Eastern Kentucky low s u l f u r  coal .  
10 

Coal u n i t  t r a i n s  only a r e  planned f o r  t r anspor t ing  a l ready contrac ted  

Wyoming coal  t o  Northern Indiana Publ ic  Service  company's p lan t  i n  Wheatfield, 

Indiana (near Gary) .lo This su r face  system movement and t h e  Rockport one a r e  

about ha l f  aa f a r  as Great Lakes movpments. 

On t h e  o the r  hand, f o r  p l a n t s  f u r t h e r  e a s t ,  Great Lakes movements be- 

come l e s s  c i r c u i t o u s  and systems using t h e  Lakes become more economical. For 

example, De t ro i t  Edison's  a n a l y s i s  of a Great Lakes system versus  d i r e c t  coa l  

u n i t  t r a i n  movement of Western c o a l  from Montana t o  S t .  C l a i r ,  Michigan, found 

t h e  former t o  c o s t  $7 ,  o r  SOX, l e s s  per ton  ($14.25 versus  $21.35).3 The f i rm 

the re fo re  developed the  Great Lakes system f o r  i ts  Montana coal .  I f  an 

Eastern intermodal t r a n s f e r  cos t  ($2) and h in te r l and  r a i l  cos t  (over $10) a r e  

added t o  t h a t  Great Lakes system move, i t s  $7 advantage evaporates and u n i t  
* 

ADef in&d as  from Indiana eastward. 

**Eastern Kentucky low s u l f u r  c o a l  is a l s o  under considera t ion by t h e  f irm 
but  they i n d i c a t e  t h a t  a t  l e a s t  BRme of t h e  p l a n t ' s  8 .9  m i l l i o n  tons 
annually w i i l  come from Wyoming. 



t r a i n s  have a $5 advantage f o r  high volume (e.g. ,  4 m i l l i o n  tons  annually)  

opera t ions .  For t h e  smal ler  p l a n t s  i n  t h i s  s tudy with annual c o a l  volumes of 

one m i l l i o n  tons  o r  l e s s ,  however, CONRAIL es t imates  an  a d d i t i o n a l  $2  t o  $3  

per ton  u n i t  t r a i n  r a t e . 6  So f o r  h in te r l and  p l a n t s  such a s  Dayton, which i s  

about a s  f a r  from Montana a s  D e t r o i t  Edison's  S t .  C l a i r  p l a n t ,  Great Lakes 

systems a r e  roughly comparable t o  e n t i r e l y  u n i t  t r a i n  systems. For p l a n t s  

a s  f a r  eastward a s  Dresden, New York, CONRAIL i n d i c a t e s  t h a t  t h e  Eas tern  por- 

t i o n  of d i r e c t  u n i t  t r a i n  c o s t s  would double,6 while incremental  Great Lakes 

s h i p  c o s t s  would i n c r e a s e  only s l i g h t l y .  This r e s u l t s  i n  t h e  l a t t e r  being 

f a r  less expensive. 

Coal s l u r r y  p i p e l i n e s ,  whi le  a poss ib le  a l t e r n a t i v e  f o r  moving Western 

c o a l  t o  Eas tern  l o c a t i o n s , . a r e  no t  considered 1 i k e l y . i n  t h i s  co r r iddr  because 

no such p i p e l i n e s  a r e  under study. l1 I n  add i t ion ,  f o r  t h i s  d i s t a n c e  ( i . e . ,  

about 1300 m i l e s  from Wyoming t o  Ohio) p i p e l i n e s  would be uneconomical. f n r  

even a l a r g e  ( i .  e. , 5 m i l l i o n  annual tons)  p lan t .  12 
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