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1 INTRODUCTION 

I n c r e a s e s  i n  c o a l  p r o d u c t i o n  r e s u l t i n g  from r i s i n g  u t i l i t y  and i n d u s t r y  
demand i s  v i r t u a l l y  a s s u r e d  because  of overwhelming pet roleum p r i c e  i n c r e a s e s  
and f u e l  d i s r u p t i o n s  t h a t  have occur red  s i n c e  t h e  1973 embargo. These changes 
c r e a t e d  t h e  need f o r  energy l e g i s l a t i o n  t h a t  was o r i e n t e d  t o  meet t h e  needs of 
e x i s t i n g  c o a l  u s e r s ,  i n  a d d i t i o n  t o  o t h e r s  i d e n t i f i e d  t o  conver t  from o i l  o r  
g a s  t o  c o a l  [ ~ e f .  51. ~ e ' ~ i $ l a t e d  programs have a p p a r e n t l y  s e t  o v e r l y  o p t i -  
m i s t i c  c o a l  u t i l i z a ~ i o n  goa l s ' - ' t o  d a t e  because  t h e  hi'gh p r o j e c t i o n s  of c o a l  use  
have not  been r e a l i z e d .  However, a c c e l e r a t e d  e f f o r t s '  toward d e c r e a s i n g  t h e  
c o u n t r y ' s  dependency on f o r e i g n  pe t ro leum,  a long  w i t h  s a f e t y  q u e s t i o n s  on 
n u c l e a r  power, h a s  i n i t i a t e d  a c t i o n  by t h e  C a r t e r  A d m i n i s t r a t i o n .  T h i s  a c t i o n  
a g a i n  i n c r e a s e s  t h e  l i k e l i h o o d  of  l a r g e  volumes of c o a l  d e l i v e r i e s  t o  meet 
n a t i o n a l  energy needs .  Based on t h e s e  p r o j e c t e d  i n c r e a s e s ,  i t  appears  t h a t  
on ly  a  s h a r p  r e v e r s a l  of c u r r e n t  p o l i t i c a l  and economic t r e n d s  cou ld  thwar t  
t h e  development of i n c r e a s e d  c o a l  u t i l i z a t i o n  i n  t h e  next  t e n  y e a r s .  

New c o a l  p o l i c i e s  and p r i c e s  a r e  t h e  prime d e t e r m i n a n t s  of t h e  markets  
f o r  c o a l  u s e .  P o l i c i e s  t h a t  have developed a r e  d i r e c t l y  a f f e c t i n g  d e l i v e r e d  
c o s t s .  For example,  t h e  s t r ip -mine  law has  made c o a l  p r o d u c t i o n  c o s t s  f o r  
s m a l l e r  e a s t e r n  mines p r o h i b i t i v e  [Ref .  61 and t h e  Clean A i r  Act h a s  reduced 
e a s t e r n  c o a l  demand by i m p . o s i n i  s t r i c t  s u l p h e r  d i o x i d e  c o n t r o l s  i n  many 
coal -burning r e g i o n s .  The new p o l i c i e s  a r e  d i v e r t i n g  t h e  prime market  away 
from Appalachian c o a l  f i e l d s  and c r e a t i n g  a  market  f o r  w e s t e r n  c o a l ,  which h a s  
lower a s s o c i a t e d  mining c o s t s  , but  h i g h e r  t r a n s p o r t  a t  i o n  c o s t s .  High mining 
c o s t s  and high s u l f u r  c o n t e n t  a s s o c i a t e d  w i t h  e a s t e r n  c o a l  mining have made 
wes te rn  c o a l s  more a t t r a c t i v e  t o  l a r g e  e l e c t r i c  g e n e r a t i n g  p l a n t s .  S i n c e  54% 
of t h e  U.S. c o a l  r e s e r v e s  a r e  west  of t h e  M i s s i s s i p p i  R i v e r ,  l a r g e  u s e r s  can 
be a s s u r e d  o f  a d e q u a t e  f u t u r e  s u p p l i e s  o f  c o a l  w i t h  l o w e r  e n v i r o n m e n t a l  
c o n s t r a i n t s .  Buyers seem i n c r e a s i n g l y  w i l l i n g  t o  pay h i g h e r  t r a n s p o r t a t i o n  
c o s t s  t o  r e c e i v e  wes te rn  c o a l .  

The s e n s i t i v i t y  toward i n c r e a s i n g  f u e l  p r i c e s  h a s  prompted p lann ing  
f o r  inore e f f i c i e n t  t r a n s p o r t  of c o a l  from mine-to-user s o  t h a t  even a s  t h e  
l e n g t h  of c o a l  t r a n s p o r t a t i o n  h a u l s  a r e  i n c r e a s i n g ,  ene rgy  i n t e n s i t y  f o r  c o a l  
over  t h e  long-haul r o u t e  i s  d e c r e a s i n g .  T h e r e f o r e ,  wes te rn  c o a l  u t i l i z a t i o n  
i n  midwestetri and e a s t e ~ - n  market8 i~ l i k e l y  [n c r e a t e  more u n i t - t r a i n  de- 
l i v e r i e s  i n  o r d e r  t o  minimize a l l  c o s t s  i n c u r r e d  f o r  c o a l  sh ipments .  Large  
q u a n t i t y  o r d e r s  which a r e  developed from compi l ing  i n d i v i d u a l  u s e r  needs 
enab le  c o a l  buyers  t o  c a p t u r e  economies-of-scale a s s o c i a t e d  w i t h  l a r g e  volume 
u n i t - t r a i n  sh ipments .  

1.1 PURPOSE 

The p u r p o s e  of t h i s  r e p o r t  i s  t o  p r e s e n t  a  c o n c e p t  c a l l e d  a  c o a l  
b rokerage ,  whereby t h e  c o a l  demand of  an a r e a  i s  aggrega ted  and s e r v e d  through 
a  s i n g l e  f a c i l i t y  i n  o r d e r  t o  a c h i e v e  t h e  h i g h  volumes n e c e s s a r y  t o  j u s t i f y  
u n i t - t r a i n  s e r v i c e .  Once such a  sys tem i s  i n i t i a t e d ,  i t  i s  c o n j e c t u r e d  t h a t  
c o a l  u s e r s  t o o  smal l  t o  i n d i v i d u a l l y  r e c e i v e  u n i t - t r a i n  o r d e r s  can beg in  t o  
c a p t u r e  t h e  c o s t  s a v i n g s  a s s o c i a t e d  w i t h  l a r g e  volume sh ipments .  



I n  o r d e r  t o  examine t h e  coa l -b rokerage  concept  c l o s e l y ,  t h e  Green 
Bay-Kewaunee, Wisconsin  r e g i o n  was chosen a s  t h e  s i t e  f o r  a n a l y s i s  because:  
1 )  t h e r e  had been s p e c u l a t i o n  by lower p e n i n s u l a  Michigan u t i l i t i e s  concern ing  
a  Wisconsin  t r a n s s h i p m e n t  s i t e  f o r  w e s t e r n  c o a l ;  2 )  t h e  a r e a ' s  paper  i n d u s t r y  
i s  a  l a r g e  c o a l  u s e r ;  3 )  t h e  Wisconsin  Energy O f f i c e  h a s  r e s e a r c h e d  c o a l  
consumption i n  d e p t h ,  and h a s  an a v a i l a b l e  d a t a  base  f o r  i n d u s t r i a l  b o i l e r s  
and t h e i r  f u e l  t y p e ;  4 )  l i n e - h a u l  r a i l  r o u t e s  a l l o w  f o r  adequa te  a c c e s s  from 
w e s t e r n  mines t o  u t i l i t y  and i n d u s t r i a l  c o a l  u s e r s ;  and 5) t h e r e  i s  no s i n g l e  
u s e r  o r  f a c i l i t y  c u r r e n t l y  l a r g e  enough  t o  h a n d l e  u n i t  t r a i n  s h i p m e n t s .  

1 . 2  ORGANIZATION 

T h i s  paper  d e t a i l s  p lann ing  and d e s i g n  d e c i s i o n s  for a cnal  brokerage  
and a p p l i e s   he concep t  t o  a  s t u d y  s i t e .  S e c t i o n  2 i n t r o d u c e s  t h e  coal-bro- 
k e r a g e  concept  by f i r s t  e x p l a i n i n g  t h e  o r i g i n s  of t h e  concept  and i t s  p r e s e n t  
a p p l i c a t i o n s .  The most f l e x i b l e  a s p e c t  of a  c o a l  b rokerage  i s  t h e  t e r m i n a l  
d e s i g n  which i s  a f f e c t e d  by numerous d e c i s i o n s  r e l a t i n g  t o  t h e  c o a l  f low and 
t r a n s p o r t a t i o n  network.  These  decision-making s t e p s  a r e  d e s c r i b e d  from t h e  
p e r s p e c t i v e  .of t h e  t e r m i n a l  o p e r a t o r  and r e q u i r e  a  c o s t  a n a l y s i s ,  t h e  s e l e c -  
t i o n  of  a p p r o p r i a t e  coa l -hand l ing  equipment,  and a  cus tomer  'needs a n a l y s i s  f o r  
adequa te  r e s p o n s i v e n e s s  t o  c a r r i e r s  and s h i p p e r s  a l i k e .  

S e c t i o n  3  d e s c r i b e s  t h e  proposed coa l -b rokerage  s i t e .  The g e o g r a p h i c a l  
s e t t i n g  o f  t h e  Green Bay r e g i o n  s e t s  t h e  s t a g e  f o r  s p e c i f i c  components d i -  
r e c t l y  a f f e c t i n g  t h e  o p e r a t i o n s  of a  b rokerage ,  i n c l u d i n g  t h e  l o c a l  t r a n s p o r -  
t a t i o n  network,  t h e  e x i s t i n g  c o a l  d i s t r i b u t i o n ,  and s i t e s  t h a t  a r e  a v a i l a b l e  
f o r  a  c o a l  b r o k e r a g e .  Uni t  t r a i n s  w i t h  w e s t e r n  c o a l  s e r v i n g  t h e  proposed s i t e  
c o u l d  p o t e n t i a l l y  c o m e . t o  a  Green Bay o r  Kewaunee t e r m i n a l  where c o a l  may be 
sh ipped  t o  l o c a l  c o a l  b u r n e r s  v i a  r a i l  o r  t r u c k ,  o r  t r a n s s h i p p e d  a c r o s s  Lake 
Michigan.  The a l t e r n a t i v e .  l o c a t i o n s  and d i s t r i b u t i o n  measures a r e  d i g c u s s e d .  

S e c t i o n  4  c a l c u l a t e s  c o a l  demands and s u p p l i e s  a  p r o j e c t i o n  o f  f u t u r e  
u t i l i t y  and i n d u s t r i a l  c o a l  use  a p p l i c a b l e  t o  a  b rokerage .  U t i l i t y  demand i s  , 

e s t i m a t e d  f o r  Green Bay and w e s t e r n  s h o r e  Michigan consumers,  u s i n g  e x i s t i n g  
demand and f u t u r e  power p l a n t  c o n s t r u c t i o n  and b o i l e r  c o n v e r s i o n  i n f o r m a t i o n .  
The i n d u s t r y  demand i s  e s t i m a t e d  based on t h e  c o a l  needs  of loca.1 paper  and 
p u l p  m i l l s ,  assuming t h a t  t h e  l a r g e s t  b o i l e r s  w i l l  c o n v e r t  f r o m g a s  and o i l  t o  
c o a l  a s  t h e  c o s t  of  pe t ro leum p r o d u c t s  r i s e  a t  more a c c e l e r a t e d  r a t e s  than  
c o a l .  T h e  u t i l i t y  and i n d u s t r y  demands s u b s t a n t i a t e  minimum q u a n t i t i e s  
n e c e s s a r y  t o  r e c e i v e  r e g u l a r  u n i t - t r a i n  shipments  t o  a  c o a l  b rokerage .  

S e c t i o n  5 g i v e s  c u r r e n t  p r i c e s  t h a t  a r e  i m p l i e d  by v a r i o u s  f u n c t i o n s  
of t h e  b rokerage  o p e r a t i o n .  Three  a l t e r n a t i v e  b r o k e r a g e s  a r e  d i s c u s s e d  i n  
t e rms  o f  t h e i r  r e l a t i v e  m e r i t s  f o r  t e r m i n a l  f u n c t i o n s .  The a l t e r n a t i v e s  a r e  
e v a l u a t e d  by comparing p r i c e s  now pa id  f o r  c o a l ,  u n i t - t r a i n  sh ipments ,  b r o k e r  
f e e s ,  l o c a l  d i s t r i b u t i o n ,  and Grea t  Lakes s h i p p i n g  c h a r g e s .  F a c t o r s  which may 
a f f e c t  t h e  c o s t s  o v e r  t ime  such a s  u n i t - t r a i n  r a t e s ,  f re ight-on-board (FOB)* 
mine c o s t s ,  t h e .  p r i c i n g  p o l i c y  o f  b r o k e r s ,  and e s c a l a t i n g  energy  c o s t s  a r e  
a l s o  d e s c r i b e d .  

*FOB m i n e  c o s t  i s  t h e  p r i c e  c h a r g e d  f o r  m i n i n g  c o a l  and l o a d i n g  i t  o n t o  
'a  r a i l c a r .  



. . 

S e c t i o n  6 s u t m a r i z e s  t h e  s t u d y  f i n d i n g s  w i t h  c o n c l u s i o n s  a b o u ~  t h e  
f e a s i b i l i t y  of a  c o a l  b rokerage  o p e r a t i o n  f o r  t h e  Midwest s t u d y  s i t e  a s  w e l l  

h a s  o t h e r  s i t e s .  
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2  THE CONCEPT OF COAL BROKERAGE 

2 . 1  O V E R V I E W  

The coal -brokerage concept  focuses  on a g g r e g a t i n g  u s e r  demands and 
u t i l i z i n g  high-volume, low-cost t r a n s p o r t a t i o n  and h a n d l i n g  t o  meet t h o s e  
demands. I t  a l l o w s  s m a l l  coa l -us ing  i n d u s t r i e s  and u t i l i t i e s  t o  b e n e f i t  from 
t h e  economic advari tages of  high-volume s h i p p i n g  ach ieved  by u n i t  t r a i n s .  A 
common minimum volume f o r  u n i t - t r a i n  c o a l  c o n t r a c t s  i s  one mi l . l ion  t o n s  p e r  
y e a r  [Ref .  71;  t h e r e f o r e ,  t h a t  f i g u r e  can  be  used a s  a  minimum tonnage f o r  
brokerage f e a s i b i l i t y .  An o p e r a t i o n  which s a v e s  $ 1  o r  $2 p e r  t o n  of c o a l  w i l l  
save  s e v e r a l  m i l l i o n  d o l l a r s  p e r  y e a r  i n  f u e l  c o s t s .  

The c o n c e p t  o f  c o n s o l i d a t i n g  b u l k  commodity s h i p p i n g  i s  n o t  new, 
bu t  i t s  a p p l i c a t i o n  t o  c o a l  d e l i v e r y  i s  uncommon. I n  t h e  e a s t e r n  c o a l  in -  
dus ' t ry ,  i n d i v i d u a l  c a r l o a d s  of c o a l  from a r e a  mines a r e  c o l l e c t e d  t o  form u n i t  
t r a i n s  which a r e  t r a n s p o r t e d  t o  one u s e r .  The c o a l  b rokerage  i s  d i f f e r e n t  i n  
t h a t  c o a l  from one source  i s  d i s t r i b u t e d  t o  s e v e r a l  end u s e r s ;  t h i s  i s  fea-  
s i b l e  because  of t h e  h igh  o u t p u t  of w e s t e r n  c o a l  mines .  

The coal -brokerage opera t - ion c e n t e r s  on a  bulk  h a n d l i n g  f a c i l i t y .  
A t e r m i n a l  i s  n e c e s s a r y  f o r  r e c e i v i n g  high-volume l i n e - h a u l  sh ipments ,  f o r  
s t o r i n g  t h e s e  sh ipments ,  and f o r  d i s t r i b u t i o n  t o  l o c a l  u s e r s .  S t o r a g e  i s  
necessa ry  t o  smooth o u t  t h e  d i s p a r i t y  between ba tch  a r r i v a l  and r e l a t i v e l y  
con t inuous  u s e  of  c o a l ;  t h e r e f o r e ,  t h e  o p e r a t i o n  c o n s i s t s  o f :  1 )  h i g h  volume 
t r a n s p o r t a t i o n  f r o m  t h e  m i n e ;  2 )  a  t e r m i n a l  f o r  r e c e i v i n g ,  s t o r a g e ,  and 
p o s s i b l y  t r a n s s h i p p i n g ;  and 3 )  t r a n s p o r t a t i o n  from t h e  t e r m i n a l  t o  t h e  u s e r .  

I n  p l a n n i n g  and deve lop ing  a  b rokerage  o p e r a t i o n ,  t h e  most c r u c i a l  . . 

a s p e c t  i s  p robab ly  t h e  d e s i g n  of t h e  c o a l  t e r m i n a l .  The t e r m i n a l  w i l l  be t h e  
major c a p i t a l  e x p e n d i t u r e ,  s i n c e  t h e  a v a i l a b i l i t y  of t r a n s p o r t a t i o n  s e r v i c e  
presumably e x i s t s ;  t h e r e f o r e ,  t h e  next  s e c t i o n  o u t l i n e s  a  decision-making 
p r o c e s s  f o r  d e s i g n i n g  a  c o a l  t e r m i n a l .  

2 .2  OPERATIONAJ, PLANNING AND TERMINAL DESIGN 

The d e s i g n  o f  a  c o a l - s n p p l y  o p e r a t i o n  i n v o l v e s  t h e  e v a l u a t i o n '  of  
c h o i c e s  and t r a d e o f f s  i n  l i g h t  of g o a l s  of t h e  coa l -hand l ing  p r o c e s s .  Such 
g o a l s  might i n c l u d e  e f f i c i e n c y ,  c o s t  s a v i n g s ,  and r e l i a b i l i t y .  The g o a l s  
o f t e n  c o n f l i c t  i n  p a r t i c u l a r  d e c i s i o n s ,  s u c h  a s  a  c h o i c e  b e t w e e n , a  v e r y  
e f f i c i e n t  but  expens ive  component, and a  l e s s  e f f i c i e n t  bu t  l e s s  expens ive  
component. Another goa l  impor tan t  i n  a  brokerage o p e r a t i o n  i s  f l e x i b i l i t y ,  
because  a  b r o k e r  w i l l  be s e r v i n g  s e v e r a l  t y p e s  of  cus tomers .  Two l e v e l s  of 
t h e  d e s i g n  phase  a r e  e v i d e n t :  1 )  t h e  t e r m i n a l ' s  r o l e  i n  o v e r a l l  c o a l  supp ly ;  
and 2) t h e  n a t u r e  of t h e  f a c i l i t i e s  w i t h i n  t h e  t e r m i n a l  once i t s  f u n c t i o n  i s  
d e f i n e d .  

I d e n t i f y i n g  c o a l  f low from mine-to-user de te rmines  whether  a  t e r m i n a l  
i s  n e c e s s a r y ;  t h e  p rocedure  i s  shown i n  F i g .  2 . 1 .  A u t i l i t y  w i l l  f i r s t  d e c i d e  
t h e  amount and t y p e  of c o a l  f o r  a  g i v e n  p l a n t ,  which could  i n v o l v e  a  m i x t u r e  
o f  e a s t e r n ,  m i d w e s t e r n ,  o r  w e s f e r n  c o a l .  T l i i s  d e c i s i o n  d e p e n d s  on cuch  
f a c t o r s  a s  e m i s s i o a s ,  r e g u l a t i o n s ,  Btu r e q u i r e m e n t s ,  p r i c e s ,  and p l a n t  tech- 
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nology.  Once annual  volumes f o r  each t y p e  a r e  de te rmined ,  mining c o n t r a c t s  
a r e  developed w i t h  pare  i c u l a r  mines.  T r a n s p o r t  a t  i.on mode and r o u t e  a r e '  based 
on p robab le  r a t e s  and c o s t s  of t r a n s f e r s ,  a s  w e l l  a s  long term r e l i a b i l i t y  and 
o t h e r  a p p r o p r i a t e  g o a l s .  

I f  modal t r a n s f e r  i s  invo lved  i n  t h e  r o u t e  chosen,  a  t e r m i n a l  f a c i l i t y  
i s  r e q u i r e d .  F i g u r e  2 . 1  a l s o  shows t h e  s t e p s  i n c o r p o r a t e d  f o r  t e r m i n a l  d e s i g n  
d e c i s i o n s .  The f u n c t i o n a l  r e q u i r e m e n t s  of  t h e  t e r m i n a l  a r e  d i c t a t e d  by needed 
o p e r a t i o n a l  c a p a b i l i t i e s  and throughput  volume. P o t e n t i a l  c o a l  demand f o r  an 
a r e a  i s  an e s t i m a t e  of  t h e  throughput  volume f o r  a  coal -brokerage t e r m i n a l .  : 
For  example, a  b rokerage  t e r m i n a l  would n e c e s s i t a t e  u n i t - t r a i n  un load ing ,  
s t o r a g e ,  t r u c k  l o a d i n g ,  s i n g l e - r a i l  c a r  l o a d i n g ,  and p o s s i b l y  v e s s e l - l o a d i n g  
c a p a b i l i t y .  An overview of coa l -hand l ing  equipment i s  i n c l u d e d  i n  t h e  Ap- 
pendix .  

The d e s i g n  of t h e  t e r m i n a l  p r o g r e s s e s  by g a t h e r i n g  c o s t  i n f o r m a t i o n  
t o  e v a l u a t e  t r a d e o f f s ,  by n e g o t i a t i n g  w i t h  a  r a i l r o a d  and s h i p p i n g  company t o  
de te rmine  o p e r a t i o n a l  d e t a i l s ,  and by s e l e c t i n g  coa l -hand l ing  equipment based 
upon a d a p t a b i l i t y  t o  t h e  p a r t i c u l a r  s i t e  and s a t i s f a c t i o n  of s t a t e d  g o a l s .  
The b r o k e r  would i n v e s t i g a t e  how u n i t - t r a i n  r a t e s  might v a r y  w i t h  t ime l i m i t s  
on u n i t - t r a i n  dumping and how t h e  c o s t  of  dumpers might  v a r y  by speed.  A 
four-hour l i m i t  r e q u i r e s  a  h igh-cos t  r o t a r y  dumper a s  w e l l  a s  a  work f o r c e  
t h a t  i s  ready  f o r  a  t r a i n  a r r i v a l  a t  any t ime of  day .  A 24 h o u r  l i m i t  means a  
lower-operat ing speed ,  and a  cost-dumping sys tem w i l l  s u f f i c e .  The l o n g e r  
l i m i t  a l l o w s  one s h i f t  .of l a b o r ,  s i n c e  any o f f - s h i f t  a r r i v a l  c a n  be unloaded 
i n  t h e  next  day of  work. These c o s t  d i f f e r e n c e s  a r e  compared w i t h  u n i t - t r a i n  
r a t e  d i f f e r e n c e s  t o  de te rmine  which dumping agreement and equipment i s  most 
c o s t  e f f e c t i v e .  

The s h i p l o a d i n g  end of t h e  o p e r a t i o n  d i c t a t e s  l i v e  s t o r a g e  and p r e s e n t s  
a n o t h e r  major  d e c i s i o n .  S h i p s  a r e  loaded d i r e c t l y  from l i v e  s t o r a g e ,  meaning 
t h a t  l i v e - s t o r a g e  c a p a c i t y  of  t h e  t e r m i n a l  must  s i g n i f i c a n t l y  exceed s h i p  
c a p a c i t y .  S h i p  c a p a c i t i e s  t y p i c a l l y  r ange  from 10,000 t o  30,000 t o n s ,  w i t h  
newer v e s s e l s  a s  h i g h  a s  60,000 t o n s  [ ~ e f .  81 .  Shipp ing  r a t e s  d e c r e a s e  a s  
c a p a c i t y  inc reases ;due  t o  t h e  economies of l a r g e  c a p i t a l  i n v e s t m e n t ,  b u t  t h e  
c o s t  of  . t e r m i n a l  equipment i n c r e a s e s  a s  l i v e  s t o r a g e  i n c r e a s e s .  Again,  t h e  
c o s t s  a r e  weighed a s  b e f o r e  t o  de te rmine  t h e  d e s i r e d  s h i p  s i z e  and l i v e - s t o r - .  
age c a p a c i t y .  Ehip .size also d~terrnines t h e  dock d e s i g n ,  s h i p l o a d e r ,  and 
r e q u i r e d  t u r n i n g  b a s i n .  

The type  and speed o f  t h e  s t a c k i n g / r e c l a i m i n g  f u n c t i o n  i s  t h e  next  
component t o  be examined. A d e c i s i o n  must b e  made a s  t o  t h e  b a l a n c e  between a  
c a p i t a l - i n t e n s i v e  d e s i g n ,  such a s  t h e  h i g h l y  automated s t a c k e r / r e c l a i m e r s  o r  
t h e  t r i p p e r / t u n n e l  r e c l a i m  sys tem of  t h e  t e r m i n a l  a t  S u p e r i o r ,  Wisconsin ,  and 
a  l a b o r - i n t e n s i v e  d e s i g n  i n v o l v i n g  manual ly  o p e r a t e d  c r a n e  s h o v e l s  and o t h e r  
l e s s  e x p e n s i v e  e q u i p m e n t  ( s e e  A p p e n d i x ) .  A c a p i t a l - i n t e n s e  f a c i l i t y  i s  
e f f i c i e a t  and economical  a t  d e s i g n  vn l~ imes ,  b u t  i s  a  h i g h  c o s t  inves tment  ($30 
m i l l i o n  and more) ,  and t h e  l a r g e  annual  f i x e d  c o s t  of a m o r t i z a t i o n  r e s u l t s  i n  
a  l e s s  economical  o p e r a t i o n  when volumes d r o p  [Ref .  91. Labor - in tense  f a c i l -  
i t i e s  r e q u i r e  l e s s  c a p i t a l  i n v e s t m e n t  and r e s p o n d  b e t t e r  f i n a n c i a l l y  t o  
f l u c t ~ ~ a t i n g  volumes, b u t  a r e  not  a s  e f f i c i e n t .  P o s s i b l e  v a r i a t i o n  i n  c o a l  
demand, a s  i s  c o n c e i v a b l e  i n  a  b rokerage  o p e r a t i o n ,  shou ld  be i n v e s t i g a t e d  t o  
a i d  such a d e c i s i o n .  Reclaim speed i s  determined by b a l a n c i n g  equipment c o s t s  
a s  speed i n c r e a s e s  w i t h  damage c h a r g e s  f o r  w a i t i n g  v e s s e l s .  



Acreage f o r  a  l a r g e  volume s i t e  range from 50 t o  260 a c r e s ,  depending 
on s t o c k p i l e  s i z e ,  t r a c k  l a y o u t ,  and d e s i r e d  e x c e s s  land f o r  f u t u r e  growth 
[ R e f s .  1 0 , 1 1 ] .  A v a i l a b l e  l a n d  w i l l  d e t e r m i n e  t h e  s h a p e  and  s i z e  o f  t h e  
s t o c k p i l e .  Track  l a y o u t  i s  a f f e c t e d  by s i t e  a t t r i b u t e s .  A t r a c k  'loop i s  most 
d e s i r a b l e  f o r  u n i t - t r a i n  un load ing  s i n c e  i t  a l lows  f o r  a  con t inuous  o p e r a t i o n  
w i t h o u t  uncoupl ing o r  s w i t c h i n g ,  b u t  accommodating such an o p e r a t i o n  may 
r e q u i r e  u p  t o  200 a c r e s  of  land [Ref .  121.  I f  a  loop  i s  n o t  p o s s i b l e ,  p a r a l -  
l e l  h o l d i n g  t r a c k s  a r e  needed t o  a l l o w  f o r  s w i t c h i n g  movements. Uni t  t r a i n s  
a r e  t y p i c a l l y  100 c a r s  long ;  t h e r e f o r e ,  a t  l e a s t  one m i l e  of h o l d i n g  t r a c k  i s  
needed i n  t h i s  c a s e .  

A coal -brokerage t e r m i n a l  w i l l ' s u p p l y  t h e  d i f f e r e n t  needs of s e v e r a l  
cus tomers  which w i l l  a f f e c t  and p o s s i b l y  c o m p l i c a t e  t e r m i n a l  d e s i g n .  . Coal 
v a r i e s  by Btu ,  m o i s t u r e ,  s u l f u r ,  and ash  c o n t e n t ,  as  w e l l  as s i z e .  Ir: is 
c o n c e i v a b l e  t h a t  s e v e r a l  c u ~ t o m e ~ s  w i l l  d i f f e r  i n  t h e  t y p e s  of c o a l  p r e f e r r e d , .  
t h e r e b y  r e q u i r i n g . t h a t  s e v e r a l  t y p e s  of c o a l  be a v a i l a b l e  from t h e  b r o k e r .  I t  
i s  p o s s i b l e  t o  manage s e p a r a t e  s t o c k p i l e s  g iven  t h e  equipment which h a s  been 
d i s c u s s e d ,  a s  h a s  been done a t  a  t e r m i n a l  i n  S t .  L o u i s ,  Missour i  [.Ref. 101 ; 
however, c o a l  c r u s h e r s  may need t o  be i n c l u d e d  i n  t h e  d e s i g n  t o ,  s e r v e  s i z e  
needs .  Also  d i f f e r e n t  o p e r a t i n g  p r i o r i t i e s  among u s e r s ,  such a s  an  emphasis 
on r e l i a b i l i t y  by u t i l i t i e s  o r  an emphasis on c o s t  s a v i n g  by a  b r o k e r  o r  
i n d u s t r y ,  cou ld  lend t o  d i sagreement  a s  t o  q u a l i t y  and r e l i a b i l i t y  of t h e  
components. 

2 . 3  POTENTIAL OPERATORS 

The owner /opera to r  of  a  b rokerage  cou ld  be  one of  a  number of t y p e s  
o f  c o m p a n i e s ,  e a c h  w i t h  a d i f f e r e n t  s e t  o f  o p e r a t i n g  p r i o r i t i e s .  I t  i s  
p o s s i b l e  t h a t  t h e  b r o k e r  would b e  one of t h e  l a r g e r  c o a l  u s e r s  i n  t h e  a r e a ,  
such a s  a  u t i l i t y  o r  i n d u s t r y ,  a  t r a n s p o r t a t i o n  company, an e x i s t i n g  c o a l -  
supp ly  company, o r  a  newly o p e r a t i n g  company. 

A u t i l i t y  o r  i n d u s t r y  may be a  b r o k e r  f o r  s e v e r a l  r e a s o n s .  I n  o r d e r  
t o  meet c e r t a i n  minimum volume r e q u i r e m e n t s  f o r  reduced c o a l - c o s t  purchase  o r  
t r a n s p o r t a t i o n  r a t e s ,  a  l a r g e  u s e r  may wish t o  c o n t r a c t  f o r  more c o a l  t h a n  i s  
needed and then  s e l l  t h e  e x c e s s  t o  l o c a l  u s e r s .  S i n c e  t h i s  o p e r a t i o n  a l r e a d y  
h a s  a  s t a f f  f a m i l i a r  w i t h  c o a l  p u r c h a s i n g ,  t h e  u s e  of e x i s t i n g  knowledge and 
a d m i n i s t r a t i v e  machinery  would be v a l u a b l e  f o r  f u r t h e r  coa l - supp ly  o p e r a t i o n s .  
A l s o ,  l a n d  a v a i l a b l e  f o r  s t o c k p i l i n g  and r e a d y  a c c e s s  t o  t r a n s p o r t a t i o n  
r e c e i v i n g  f a c i l i t i e s  cou ld  e l i m i n a t e  t h e  need f o r  a  new t e r m i n a l  s i t e .  

There  a r e  a l s o  some d i s a d v a n t a g e s  invo lved  w i t h  a  u s e r  assuming t h e  
r o l e  of a  b r o k e r :  

The l o c a t i o n  of a  u t i l i t y  may be d i s t a n t  from s m a l l e r  
i n d u s t r i a l  u s e r s ;  

A u s e r  may not  wish t o  assume a  new r e s p o n s i b i l i t y ,  even 
i f  i t  cou ld  be' prof  i t a b l e ; *  . 

" P u b l i c l y  owned u t i l i t i e s  may be  c o n s t r a i n e d  from o p e r a t i n g  t h i s  type  of 
"middleman" b u s i n e s s  f o r  p r o f i t .  



A l a r g e  i n d u s t r i a l  u s e r  would be a b l e  t o  d i s c r i m i n a t e  
a g a i n s t  o r  f a v o r  o t h e r  i n d u s t r i e s  f o r  c o m p e t i t i v e  pur- 
poses ;  

The o p e r a t i o n  would n o t  b e  permanent because  i t  could  
e a s i l y  b e  t e r m i n a t e d  i f  t h e  u s e r  f i n d s  t h e  o p e r a t i o n  
u n p r o f i t a b l e ,  i m p r a c t i c a l ,  o r  o t h e r w i s e  u n d e s i r a b l e .  
T h i s  p o i n t  i s  pe rhaps  t h e  most s e r i o u s  weakness.  

A t r a n s p o r ~ a t i o n  company, - such a s  a  r a i l r o a d  o r  s h i p p i n g  company, 
cou ld  a l s o  a c t  a s  a  b r o k e r .  For  example,  American Commercial Barge ~ i n e s  owns 
and o p e r a t e s  a  t e r m i n a l  a t  S t .  L o u i s  [Ref .  91 .  Most of t h e  advan tages  would 
b e  more a d m i n i s t r a t i v e  than  o p e r a t i o n a l ,  because  l e s s  n e g o t i a t i n g  and coopera- 
t i o n  i s  needed. A r a i l r o a d  c o u l d  d e s i g n  t h e  t e r m i n a l  t o  b e t t e r  s u i t  i t s  
equipment and p rocedures .  I t  may no t  need t o  f i l e  r a t e  t a r i f f s  s i n c e  cus- 
tomers would pay ' a  s i n g l e  d e l i v e r e d  p r i c e  f o r  c o a l  w h i l e  no s p e c i f i e d  r a i l  
r a t e  would e v e r  be p a i d .  O p e r a t i n g  changes ,  such a s  t r a i n - f r e q u e n c y  and 
dumping-time l i m i t s ,  would b e  s i m p l e r  due t o  t h e  absence  of  s t r i c t  agreements .  
A s h i p p i n g  company cou ld  a l s o  d e s i g n  t h e  t e r m i n a l  t o  i t s  own s p e c i f i c a t i o n s ,  
e l i m i n a t e  t h e  need f o r  a  demurrage charge  p o l i c y ,  and change o p e r a t i o n s  a t  
w i  11. 

F i n a l l y ,  a  c o a l  s u p p l i e r  o r  o p e r a t i n g  company cou ld  a c t  a s  a i b r d k e r .  
O r t r a n  i s  a  company which was formed t o  o p e r a t e  t h e  S u p e r i o r  t e r m i n a l  i n  
Wisconsin [Ref.  131. The company would own t h e  t e r m i n a l  and c o n t r a c t  w i t h  a  
mine,  r a i l r o a d ,  t r u c k i n g  company, and s h i p p i n g  company t o  d e l i v e r  c o a l  t o  
cus tomers .  T h i s  type  of se t -up  would a l l o w  long term f l e x i b i l i t y  s i n c e  such a  
b r o k e r  cou ld  change c o a l  s o u r c e s  and c a r r i e r s  t o  p r o v i d e  t h e  b e s t  s e r v i c e .  A 
c o a l  s u p p l i e r  would a l s o  have e x t e n s i v e  e x p e r i e n c e  i n  c o n t r a c t i n g  w i t h  mines 
and s e r v i n g  cus tomers .  A p o s s i b l e  d i s a d v a n t a g e  i s  t h a t  such a "middle man" 
would demand a  h i g h e r  p r o f i t  margin  s i n c e  s m a l l e r  e n t e r p r i s e s  a r e  more vul-  
n e r a b l e  t o  u n c e r t a i n t i e s  than  a r e  l a r g e r  companies such a s  r a i l r o a d s  and 
u t i l i t i e s .  



, . 

..> .,..,,, < ~:;. .; !, . .< ,v  :" ,: ... . . ' 4  
). . ! 4 . <  
I - .; .;, . . ,..... .: a d s  . . . . . . .. .. . !y : 

\ ;:, ,:: ;5: ' " 4  ,T!H~S :PAG~E,; :, % 

s .  3.  
: . . . . :, . 

, ,. . . '  ,: . . , . - ,  
. *.. ' , : . ; . , ,  . .  

WAS I ~ N T E  :. .. N!TI:o~I($ALLY 
LEFT BLANK 



3 SITE DESCRIPTION 

The Green  Bay - Kewaunee r e g i o n  i s  i n  n o r t h e a s t e r n  Wiscons in  and 
inc ludes  Outagamie, Brown, and Kewaunee count ies .  The a r e a  is  de l imi ted  by 
Lake Michigan, Green Bay, and tlr4g, Fox River  a s  shown i n  F igure  3 . l .  To ta l  
populat ion of t he  t h r e e  coun t i e s  i s  317,000 with 91,000 i n  Green Bay and 2,900 
i n  the  c i t y  of ~ewaunee .  The a r e a  i s  an a g r i c u l t u r a l  and dairy-producing 
region,  wi th  indu3try loca t ed  i n  Green Bay and along t h e  Fox River.  Major 
i n d u s t r i e s  a r e  papRr and pulp manufacturing and food process ing ,  p a r t i c u l a r l y  
t i s s u e  paper and meatpacking. The c i t y  of Green Bay i s  l oca t ed  a t  t he  mouth 
of t h e  Fox River  on t h e  southern  end of t he  Bay, and i s  t h e  i n d u s t r i a l  and 
r e t a i l  c e n t e r  of no r theas t e rn  Wisconsin. Kewaunee is loca ted  on Lake Michigan 
a t  t h e  mouth of t h e  Kewaunee River ,  and i s  35 mi les  e a s t  of Green Bay. 

Environmental f a c t o r s  which may a f  f e c t  f u t u r e  i n d u s t r i a l  development 
i n  the  reg ion  c e n t e r  on a i r  p o l l u t i o n  and t h e  p re se rva t ion  of t h e  few re- 
maining wetlands. Because of i t s  concent ra t ion  of paper m i l l s  and t h e  ex i s t -  
ence of a coa l - f i red  genera t ing  p l a n t ,  Green Bay i s  des igna ted  as a non- 
a t t a i n m e n t  a r e a  i n  o x i d e s ,  i n d i c a t i n g  t h a t  a i r  p o l l u t i o n  may cons  t r a i n  
f u r t h e r  i n d u s t r i a l  development [Ref. 141. A wetlands b a s i n  extends along the  
Kewaunee River t o  Lake Michigan ii Kewaunee, and i s  pro tec ted  by t h e  S t a t e  of 
Wisconsin Department of Natura l  Resources. A wetlands a r e a  has  a l s o  been 
c rea t ed  a t  the  mouth of Duck Creek near  Green Bay by a r i s i n g  l ake  l e v e l  and 
has c r ea t ed  controversy concerning f u t u r e  i n d u s t r i a l  use  of nearby bayfront  
land. 

3.1 THE TRANSPORTATION SYSTEM 

The t r a n s p o r t a t i o n  system of Northeastern Wisconsin c o n s i s t s  of t h r e e  
r a i l r o a d s ,  adequate  highways and s t r e e t s ,  and por t  f a c i l i t i e s  f o r  Great  Lakes 
shipping.  Tbe C h i c a g ~  and Northwestern Railway (CNW) and t h e  Milwaukee Road 
serve  northern,  western,  and southern  po in t s .  The Green Bay and Western 
Rai l road  (GBW) se rves  po in t s  west t o  Winona, Minnesota on t h e  Miss i s s ipp i  
River  where i t  connects wi th  t h e  Burlingtom Northern (BN).  The GBW opera tes  
e a s t  t o  a transshipment poin t  a t  Kewaunee. Two r a i l r o a d  f e r r y  v e s s e l s  oper- 
a ted  by t h e  qnn Arbor Rai l road  connect the GBCJ l i n e  a t  Kewaunee wi th  Frank- 
f o r t ,  Michigan. The Cheasapeake and Ohio Rai l road  Fer ry  l i n e  t o  Ludington, 
Michigan ,  which c a r r i e s  c a r s  f rom t h e  GBW, h a s  been  s l a t e d  f o r  abandon- 
ment [Ref. 71. The f e r r i e s  have a capac i ty  of 20 t o  22 f r e i g h t  c a r s  and 
depa r t  2-4 t imes a day. F igure  3 . 1  shows t h e  r a i l r o a d  and f e r r y  rou te s .  

Increased c o a l  t r a f f i c  would r a i s e  s eve ra l  i s s u e s .  Large coa l  ship- 
ments bound f o r  Green Bay v i a  t h e  GBW l i n e  would pass  through a r e s i d e n t i a l  
s e c t i o n  of t h e  c i t y  which could be objec t ionable  t o  t he  l o c a l  community [Ref. 
141 . Shipments v i a  t h e  CNW would pass  through a l e s s  populated a r e a  a mi le  t o  
t he  nor th .  I f  BN u n i t  t r a i n s  were t o  a r r i v e  on t h e  GBW l i n e ,  a GBW-CNW l i n k  
would need t o  be b u i l t  i n  t h e  o u t s k i r t s  of t h e  c i t y  t o  use  t h e  favorable  CNW 
en t rance .  It i s  y n t i r e l y  poss ib l e  t h a t  CNW would provide t h e  u n i t - t r a i n  
s e r v i c e ,  and would probably oppose such a l i n k .  

I F  t r a i n s  are t o  a r r i v e  i n  Kewaunee, they must t r a v e l  v i a  t h e  GBW 
l i n e  e a s t  of Green Bay and c r o s s  an old b r idge  over  t h e  Fox River .  The br idge  



Fig. 3.1. The Northeastern Wisco~lsin Seglorr 



~~~ is regular ly  out-of-service (2-3 t i m e s  per  year f o r  severa l  days) due t o  
damage by sh ips  which a r e  negot ia t ing  a narrow turning radius  and an qkward 
approach angle. Such c losures  a r e  c o s t l y  t o  the  paper m i l l s  on the  e a s t  s ide  

I* bf the  r i v e r ,  and could se r ious ly  hinder dependable un i t - t r a in  se rv ice  t o  any 

coal  terminal e a s t  of the  r i v e r  fRef. 71. 

Green Bay i s  served by highways l inking i t  with c i t i e s  i n  the Fox 
River Valley, with points  along the  Lake Michigan shore l ine ,  including Ke- 
waunee, and with the  upper peninsula. Three highways form a divided highway 
b e l t  around the  c i t y .  The s t r e e t  system i s  a bas ic  gr id  adapted t o  the  Fox 
River, with adequate a r t e r i a l s  through main cor r idors  which serve the  indus- 
t r i a l  a reas .  The major c i r c u l a t i o n  cons t ra in t  i s  the  Fox River which d iv ides  
the  c i t y  i n  ha l f  with four roadway bridges cross ing the  r i v e r .  Congestion 
a r i s e s  during passage of vesse l s  through the  bridges.  Kewaunee i s  served by 
one s t a t e  highway which runs west t o  Green Bay and one which runs along Lake 
Michigan connecting with Manitowoc and Sheboygan t o  the  south and Door County 
t o  the  north.  

Green Bay and Kewaunee a r e  both Great Lakes por t  c i t i e s .  Green Bay 
i s  a gateway port because of i t s  navigable r i v e r  and access t o  Great Lakes 
shipping routes .  The r i v e r  channel i s  s i x  miles long, 24 f e e t  deep, and has a 
turning bas in  capable of handl-kng present-day 700 foot  vesse ls ;  however, 
i t  i s  too small f o r  t h e  new 1000 foot vesse l s  [Ref. 151. The seven bridges 
crossing the  r i v e r  have draw o r  swing spans f o r  vesse l  passage. Due t o  i ce ,  
the  port  i s  closed f o r  th ree  t o  four months of t h e  year. 

The p o r t  a t  Green Bay handled  2 .5  m i l l i o n  t o n s  of c a r g o  i n  1978, 
most of which was domestic inbound tonnage [Ref. 161 . The o r t  ' s outbound P cargo and fore ign import/export t r a f f i c  i s  q u i t e  small. Major inbound com- 
modities a r e  coal ,  cement, petroleum, and limestone. I n d u s t r i e s  along the  Fox 
River use dock f a c i l i t i e s  f o r  inbound shipments and s torage  of bulk mater ia ls .  
Most bulk unloading i s  accomplished by vesse l s  equipped with self-unloading 
systems. 

The port  of Kewaunee cons i s t s  of a r i v e r  channel 20 f e e t  deep and 
1500 f e e t  long. The only port  t r a f f i c  i s  the  car - fer ry  service .  About one 
mi l l ion  tons move through the  port  annually, cons i s t ing  mainly of food prod- 
u c t s ,  lumber products,  pulp, paper, chemicals, and petroleum [Ref. 171 . Very 
l i t t l e  o r ig ina tes  o r  terminates a t  Kewaunee. The port  is open year round with 
few winter  c losures  prompted by severe i c e  condit ions.  

3.2 COAL FLOW 

Coal flow of the  th ree  counties cen te r s  on the  por t  of Green Bay, 
as  Kewaunee does not handle coal .  Green Bay's port  received 1.5 mi l l ion  tons 
of Appalachian coal  from Ohio por t s  i n  1978; the re  were no outbound shipments 
[Ref. 181 and coal  i s  not cu r ren t ly  a r r i v i n g  by r a i l .  Major coal  receiving 
e n t i t i e s  a r e  the  Pulliam coal-f ired generat ing plant  of Wisconsin Public  
Service Corporation, the  Fort Howard Paper Company, the  C.  Reiss  Coal Company, 
and the  Northern Coal Supply Company, which i s  owned by For t  Howard Paper Co. 
A l l  four a r e  located on t h e  r i v e r ,  have port  f a c i l i t i e s ,  and maintain stock- 
p i l e s .  C.  Reiss has dockside unloading f a c i l i t i e s  (crane mounted clam s h e l l  
shovel) ,  while the  o thers  requi re  self-unloading vesse l s .  Reias is  the  main 



wholesaler  of northern and eas te rn  Wisconsin with s tockp i l e s  i n  Ashland, 
Duluth, Sheboygan, Manitowoc, and o the r s ,  and d i s t r i b u t e s  coal  by truck and 
r a i l  from i t s  Green Bay dock p r i m a r i l y  t o  pulp  and p a p e r m i l l s  w i t h i n  50 
mi les  . 

3.3 AVAILABLE SITES 

Kewaunee and Green Bay both have an ava i l ab le  s i t e  f o r  a  coal  terminal 
and o f f e r  p o t e n t i a l  advan tages  f o r  a  b rokerage .  Green Bay h a s  a vacan t  
i n d u s t r i a l  s i t e  c a l l e d  Bayport located along t h e  bay shore west of the  Fox 
River ( s e e  Fig. 3.2) .  This  s i te  i s  seen a s  an avenue f o r  i n d u s t r i a l  and port  
growth without extens ive  channel improvements [ ~ e f .  161. The Por t  envisions a 
major i n d u s t r i a l  cen te r ,  possibly inc luding a bulk l ~ a ~ ~ d l i n g  f a c i l i t y  f o r  coal  
and cement, with docking f a c i l i t i e s  f o r  new lQOQ fnnt vesse l s  which arc too 
Large t o  u s e  t h e  e x i s t i n g  r i v e r  c h a n n e l .  A p l e n t i f u l  amount of l and  i s  
ava i l ab le  (600 ac res ) ,  allowing ample room f o r  s tockpi l ing  and t r ack  layout.  
Its locat ion  on the  bay e a s i l y  allows f o r  i ts  use as a  bulk-vessel t rans-  
shipping and receiv ing point  f o r  Great Lakes shipping. This would allow 
continued use of the  e x i s t i n g  channel,  bridges,  and dock f a c i l i t i e s  without 
extensive improvements. Bayport a l s o  has a  good loca t ion  f o r  r a i l  transpor- 
t a t i o n .  I f  t h e  CNW l i n e  i n t o  t h e  c i t y  was used, un i t  t r a i n s  would not  pass 
through r e s i d e n t i a l  and commercial a reas  of t h e  c i t y  and would not c ross  the 
GBW b r i d g e ;  however, two problems a r e  e v i d e n t  a t  t h e  Bayport s i t e .  One 
involves the  p lan  f o r  necessary b a y f i l l  f o r  docking. The plan c a l l s  f o r  an L 
shaped peninsula of f i l l  t o  provide a turning bas in  f o r  t h e  new l a r g e r  ves- 
s e l s ,  and t h i s  r a i s e s  environmental quest ions.  F i l l  i t s e l f  can damage the  
ecology o f  %e bay , and can a l s o  have  an  impact on t h e  nearby p r o t e c t e d  
wetlands. Th second problem i s  tha t  i c e  prevents shipping f o r  three  months 
out  of the  year. 

A Kewaunee s i t e  which has been proposed f o r  development as a  coal  
distributor/transshipping point l i e s  north of the  Kewaunee River between a GBW 
main l i n e  and a formidable b l u f f ,  and i s  shown i n  Fig. 3.3. The 40 f t .  b luf f  
on one s i d e  and protected wetlands on the  o ther  s i d e  l i m i t  acreage t o  30 
acres .  Acreage f o r  another s i t e  south of t h e  r i v e r ,  a l s o  shown i n  Fig. 3.3, 
i s  const,rained by the  wetlands along the  r i v e r .  The l imi ted  s i z e  of the  s i t e  
c o n s t r i c t s  a  c o a l  s t o r a g e  and h o l d i n g  t r a c k  c a p a c i t y ,  a s  w e l l  a s  growth 
p o t e n t i a l .  The major advantage of a  Kewaunee s i t e  i s  tha t  i t s  port  operates 
y e a r  round,  meaning l e s s  s t o c k p i l i n g  and c o n s t a n t  s u p p l i e s  f o r  Michigan 
users .  

3 .4 BROKE RAGE ALTERNATIVES 

The r e l a t i v e  advantages and disadvantages of broker s i t e s  a t  Kewaunee 
and Green Bay crea ted  the  need fo r  various brokerage a l t e r n a t i v e s .  Each 
a l t e r n a t i v e  i s  a  type of operat ion and terminal set-up which could conceivably 
serve a given coal  demand using the  brokerage concept. The a l t e r n a t i v e s  
involve general terminal functions,  and do not include the  design decis ions  
discussed above. These decisions a re  d i f f i c u l t  t o  predic t  s ince they are  very 
d e t a i l e d  and v u l n e r a b l e  t o  changes i n  o p e r a t i o n a l  p r i o r i t i e s  and c o s t s .  



Fig. 3.2. The Bayport Brokerage S i t e  
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Fig. 3.3. The Kewaunee Brokerage S i t e  

The f i r s t  a l t e r n a t i v e  cons i s t s  of a  major coal  terminal  a t  t h e  Bayport 
s i t e  i n  Green Bay. u n i t - t r a i n  coal  would be s tockpi led ,  d i s t r i b u t e d  loca l ly  
by r a i l  o r  t ruck,  and loaded onto lake vesse l s  f o r  de l ive ry  t o  o ther  Great 
Lakes coa l  users .  Advantages of a  Green Bay s i t e  include nearness t o  users  
(many wi th in  a  three-mile r ad ius )  and p l e n t i f u l  land f o r  e f f i c i e n t  t r a i n  
unloading and s tockp i l ing .  A disadvantage includes the  suspension of t rans-  
shipping i n  winter  months, requi r ing  s tockp i l ing  by Michigan users .  

Another a l t e r n a t i v e  i s  t o  s e n d  a  p r o p o r t i o n  of u n i t  t r a i n s  t o  a  i 

Kewaunee f a c i l i t y .  This  would exp lo i t  the  advantages of year-round shipping 
from Kewaunee. For example, un i t - t r a in  d e l i v e r i e s  might a l t e r n a t e  between 
Kewaunee and Green Bay; t h e r e f o r e  t h e  second a l t e r n a t i v e  would i n c l u d e  



b u i l d i n g  two s m a l l e r  t e r m i n a l s .  The Green Bay s i t e  would r e c e i v e ,  s t o r e ,  and 
d i s t r i b u t e  c o a l  a s  b e f o r e ,  b u t  w i t h o u t  t r a n s s h i p p i n g .  The Kewaunee s i t e J w o u l d  
r e c e i v e ,  s t o r e ,  and t r a n s s h i p  t h e  c o a l  t o  Michigan u t i l i t i e s .  Disadvan tages  
i n c l u d e  t h e  l o s s  of s c a l e  economies from, u s i n g  two s m a l l e r  t e r m i n a l s ,  and 
l i m i t e d  land f o r  s t o r a g e  a t  t h e  Kewaunee s i t e .  

A t h i r d  a l t e r n a t i i r e  is  a  m o d i f i c a t i o n  o f  t h e  second ,  and a d d r e s s e s  . 

' t h e  s t o r a g e  ,problem a t  Kewaunee. The need f o r  s t o r a g e  can  be e l i m i n a t e d  i f  . 

c o a l  i s  loaded d i r e c t l y  o n t o  a  v e s s e l  from t h e  u n i t  t r a i n .  No s t o c k p i l e  
m a n a g i n g  'equipme.nt  and l e s s  l a n d  a r e  n e e d e d  w i t ' h  t h i s  syb t&in .  A d i s a d -  
v a n t a g e  i s  t h e  requirement  of a c c u r a t e  t iming  between r a i l  and v e s s e l  a r -  
r i v a l s ,  which i n c r e a s e s  c o s t l y  i d l e - v e s s e l  t ime.  

O t h e r  a l t e r n a t i v e s  were c o n s i d e r e d ,  b u t  r e j e c t e d  f o r  v a r i o u s  r e a s o n s .  
A s i n g l e  c e n t r a l  f a c i l i t y  i n  Kewaunee was r e j e c t e d  because  of  t h e  s t o r a g e  
problem and because  of t h e  35 m i l e  westward "backtrack"  from Kewaunee t o  t h e  
Green Bay u s e r s .  The d i s t a n c e  i s  not  economica l ly  w i s e  f o r  a  l a r g e  volume 
t r u c k i n g  o p e r a t i o n  and c o u l d  h a v e  s e r i o u s  l o c a l  roadway  m a i n t e n a n c e  and 
environment a 1  impac t s .  Another  i d e a  invo lved  t h e  d e p o s i t i n g  of  a  s p e c i f i e d  
number o f  f u l l - h o p p e r  c a r s  i n  G r e e n  Bay by t h e  u n i t  t r a i n  on i t s  way t o  
Kewaunee.  The  c a r s  would  b e  1 , o c a l l y  d i s t r i b u t e d  w i t h o u t  t h e  n e e d  f o r  a  
t e r m i n a l  f a c i l i t y .  i n  Green Bay,  while t h e  r e s t  of t h e  t r a i n  was unloaded a t  a  
Kewaunee f a c i l i t y .  The major problem h e r e  is  t h a t  u n i g - t r a i n  r a t e s  would n o t  
app ly  due t o  t h e  "breaking" o f  t h e  t r a i n .  
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4  UTILITY AND INDUSTRIAL COAL USE 

* 

4 . 1  OVERVIEW 

An a n a l y s i s  of  a  c o a l  b rokerage  must f i r s t  examine c u r r e n t  and pro- 
j e c t e d  l e v e l s  of  c o a l  demand a t  u t i l i t i e s  and i n d u s t r i e s  t o  be se rved  by t h e  
b rokerage .  I n  t h i s  c a s e ,  t h e  b rokerage  would s e r v e  c o a l  needs of t h e  t h r e e  
county  a r e a  of  Wisconsin ,  and would a l s o  b e  c a p a b l e  of s e r v i n g  o t h e r  G r e a t  
Lakes c o a l  u s e r s  due t o  t h e  t r a n s s h i p p i n g  p o t e n t i a l  of  t h e  a r e a .  The lower 
p e n i n s u l a  of  Michigan i s  t h e  most l i k e l y  c a n d i d a t e  f o r  such t r a n s s h i p p i n g  by 
v i r t u e  of  i t s  p rox imi ty .  T h e r e f o r e ,  t h e  a n a l y s i s  c e n t e r s  on i n d u s t r i a l  and 
u t i l i t y  c o a l  use  i n  t h e  Kewaunee - Green Bay r e g i o n  and t h e  lower p e n i n s u l a  of  
Michigan,  a long  t h e  s h o r e  of Lake Michigan.  

A l l  c o a l  u s e r s  of  t h e s e  a r e a s  were e v a l u a t e d .  Michigan i n d u s t r i a l  
u s e r s  n e a r  t h e  s h o r e  showed no s u b s t a n t i a l  demands and were t h u s  omi t t ed .  
P u b l i c  r e c o r d s  of  u t i l i t y  c o a l  u s e  and f u t u r e  p l a n s ,  a long  w i t h  i n d u s t r i a l  
b o i l e r  d a t a ,  were used t o  d e r i v e  p r e s e n t  and p r o j e c t e d  demand l e v e l s ,  a s  
d e t a i l e d  i n  t h e  f o l l o w i n g  d i s c u s s i o n .  T o t a l  demand i s  c a l c u l a t e d  assuming 
t h a t  i t  c a n  b e ' s a . t i s f i e d  w i t h  w e s t e r n  c o a l ,  e v e n  t h o u g h  w e s t e r n  c o a l  i s  
u n l i k e l y  t o  c a p t u r e  t h e  market  cdmple te ly .  Michigan u t i l i t y  c o a l  demands may 
de te rmine  t h e  f e a s i b i l i t y  of t h e  b rokerage  because  t h e i r  volumes account  f o r  a  
s u b s t a n t i a l  p o r t i o n  of  p r o j e c t e d  volumes through t h e  f a c i l i t y .  

4 . 2  UTILITY DEMAND 

The u t i l i t i e s  i n  W i s c o n s i n  and  M i c h i g a n  l i k e l y  t o  b e n e f i t  f r o m  a  
major  c o a l  t e r m i n a l  a r e  . t h e  P u l l i a m  p l a n t  i n  Green Bay, and t h e  Hol land ,  
Muskegon, and West O l i v e  p l a n t s  i n  Michigan.  Two new c o a l  burn ing  p l a n t s  
p r e s e n t l y  under c o n s t r u c t i o n  i n  Grand Haven and Jackson ,  Michigan were a l s o  
c o n s i d e r e d .  Demand d a t a  f o r  1972-1978 u t i l i t y  c o a l  u s e  a long  w i t h  new power 
p l a n t  c o a l  u t i l i z a t i o n  d a t a  c o l l e c t e d  through a  t e l e p h o n e  su rvey  was used t o  
g e t  base  y e a r  and p r o j e c t e d  c o a l  u t i l i z a t i o n  f o r  each s i t e  [Ref .  11. F i g u r e  
4 . 1  shows t h a t  c o a l  shipment volumes a r e  q u i t e  d i f f e r e n t  f o r  t h e  u t i l i t i e s ,  
b u t  annual  demands f o r  each do not  change s u b s t a n t i a l l y  through t h e  y e a r s .  

E a s t , e r n  and  m i d w e s t e r n  d i n e s  a r e  t h e  p r e d o m i n a n t  c o a l  s o u r c e s  o f  
t h e s e  u t i l i t i e s .  About t e n  p e r c e n t  o f  P u l l i a m ' s  c o a l  comes from Montana, 
which makes Green Bay t h e  l a r g e s t  w e s t e r n  c o a l  consumer on Lake Michigan.  
P u l l i a m ' s  u s e  of  w e s t e r n  c o a l  h a s  been d e c l i n i n g  s i n c e  1975, and c o n t r a c t s  
w i t h .  t h e  Montana mine a r e  no t  expec ted  t o  be  renewed when they  e x p i r e  i n  
1980. The remainder  of  P u l l i a m ' s  c o a l  and Michigan u t i l i t y  c o a l  a r r i v e s  from 
Kentucky, Pennsy lvan ia ,  West V i r g i n i a ,  I n d i a n a ,  I l l i n o i s ,  and Ohio. 

T a b l e  4 . 1  show3 c u r r c n t  arid p r o j e c t e d  c o a l  u s e  a t  t h e  P u l l i a m  P l a n t .  
i n  Green Bay. It i s  u n l i k e l y  t h a t  P u l l i a m ' s  c o a l  shipments  w i l l  i n c r e a s e  i n  
t h e  y e a r s  t o  come because  of  t h e  r e l a t i v e l y  s t a b l e  n a t u r e  of  commercial and 
r e s i d e n t i a l  energy demand. Because no new c o n s t r u c t i o n  i s  planned,  and t h e r e  
a r e  no p l a n s  f o r  added b o i l e r  c a p a c i t y ,  p r o j e c t i o n  f o r  f u t u r e  c o a l  u s e  i s  
p r o j e c t e d  a t  t h e  p r e s e n t  r a t e  of consumption.  
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Table  4 .1 .  Cur ren t  and P r o j e c t e d  U t i l i t y  Coal Demand ( l o 3  ~ o n s )  

Base 
Year Value P r o j e c t i o n  Years  

U t i l i t y  S i t e  19 78 1980 1985 1990 2000 
- - - - 

WISCONSIN 

Green Bay 767 76 7  76 7  767 767 

MICHIGAN 

Grand Haven 0  0  21 2  21 2  212 
Holland . 146 146 146 146 146 
Jackson  0  1000 1000 1000 1000 
Muskegon 1366 3308 3308 3308 3308 
West O l i v e  1416 1416 1416 1416 1416 

TOTAL 3695 6637 6849 6849 6849 

Sources :  Refs .  1 and 19 

P r o s p e c t s  f o r  o t h e r  Wisconsin u t i l i t i e s  50 m i l e s  o r  more from Green 
Bay a r e  not  l i k e l y  t o  a f f e c t  c o a l  r e c e i v i n g  and d i s t r i b u t i o n  p a t t e r n s  because  
c o s t  b e n e f i t s  w i l l  be o f f s e t  by e x c e s s i v e  l o c a l  t r a n s p o r t  c o s t s .  Two new 
Wisconsin P u b l i c  S e r v i c e  C o r p o r a t i o n  (wPSC) g e n e r a t i n g  p l a n t s  i n  c e n t r a l  
Wisconsin,  and a n o t h e r  p l a n t  which was o rde red  t o  c o n v e r t  t o  c o a l  from o i l  and 
g a s  a r e  a l l  p l a n n i n g  t o  c o n s o l i d a t e  t h e i r  c o a l  o r d e r s  i n  an  e f f o r t  t o  r educe  
lo.ng h a u l  t r a n s p o r t  c o s t s  of  w e s t e r n  c o a l  [Ref .  191 . Because P u l l i a m  i s  a l s o  
a  WPSC p l a n t ,  f u t u r e  w e s t e r n  c o a l  shipment p l a n s  may c a l l  f o r  s p e c i a l  provi-  
s i o n s  t o  t h e  Green Bay u t i l i t y .  

C u r r e n t  c o a l  consumption and p r o j e c t  i o n s  by Michigan u t i l i t i e s  a r e  
a l s o  i n c l u d e d  i n .  Tab le  4 .1 .  The p r o j e c t i o n s  a r e  based on new g e n e r a t i n g  
c a p a b i l i t i e s  and new, power p l a n t  c o n s t r u c t i o n  s c h e d u l e s .  The Muskegon p l a n t  
w i l l  have a d d i t i o n a l  g e n e r a t i n g  c a p a c i t y  by 1980 t h a t  w i l l  moro t h a n  d o u b l ~  
i t s  c u r r e n t  c o a l  u s e .  Two new p l a n t s  a t  Grand Haven and Jackson  i n  Ottowa 
County w i l l  b e  f u l l y  o p e r a t i o n a l  by 1982 and t o g e t h e r  w i l l  r e q u i r e  1 .2  m i l l i o n  
t o n s  of  c o a l .  Consumer's Power Company i s  c o n s i d e r i n g  a  was te - to - fue l  con- 
v e r s i o n  p l a n t  t h a t  w i l l  burn  c o a l  a s  a  supplement ,  b u t  no c o n s t r u c t i o n  d a t e  
h a s  been s e t  [Ref .  191.  P r e s e n t  r a t e s  of  c o a l  consumption f o r  p l a n t s  wi th  no 
expansion p l a n s  a r e  assumed t o  c o n t i n u e .  

O t h e r  Michigan u t i l i t y  p l a n t s  c o n s i d e r e d  a r e  a t  T r a v e r s e  C i t y ,  P resque  
I s l e ,  and Escanaba.  T r a v e r s e  C i t y ,  l o c a t e d  i n  t h e  n o r t h e r n  a r e a  of  t h e  lower 
p e n i n s u l a ,  h a s  i n a d e q u a t e  p o r t  f a c i l i t i e s  f o r  c o a l  sh ipments .  The 0 .6  m i l l i o n  
ton-per-year p l a n t  r e c e i v e s  Kentucky c o a l  by r a i l  and pays  t h e  h i g h e s t  r a t e  i n  
t h e  s t a t e .  The two o t h e r  u t i l i t i e s  which a r e  l o c a t e d  i n  t h e  upper p e n i n s u l a  
r e c e i v e  c o a l  through t h e  S u p e r i o r  t e r m i n a l .  I t  i s  u n l i k e l y  t h a t  they  w i l l  
c o n s i d e r  a n o t h e r  s o u r c e  due t o  low r a t e s  made p o s s i b l e  by a c c e s s  t o  D e t r o i t  
E d i s o n ' s  high-volume o p e r a t i o n .  



4 . 3  INDUSTRY DEMAND 

While a c o a l  brokerage i s  l i k e l y  t o  d e c r e a s e  d e l i v e r e d  c o a l  c o s t s  
more markedly f o r  i n d u s t r i a l  c o a l  t h a n  f o r  u t i l i t i e s ,  i n d u s t r i a l  f u e l - u s e r s  
a r e  no t  r e q u i r e d  t o  have long  term f u e l  c o n t r a c t s  a s  a r e  u t i l i t i e s .  I t  i s ,  
t h e r e f o r e ,  s u b s t a n t i a l l y  more impor tan t  t o  e s t a b l i s h  s o l i d  c o a l  demands w i t h  
committed o r d e r s  from i n d u s t r y  u s e r s ,  s o  t h a t  s u f f i c i e n t  s a v i n g s  from a  c o a l  
b rokerage  can b e  g u a r a n t e e d .  The f o l l o w i n g  d i s c u s s i o n  i s  a  b r i e f  overview of  
i n d u s t r i a l  c o a l  consumption f o r  t h e  s t a t e  of Wisconsin ,  followed by a rea -  
s p e c i f i c  d e t a i l  f o r  Green Bay which i n c l u d e s  b o i l e r  su rvey  d a t a  on c u r r e n t  
c o a l  consumption t r e n d s .  . P r o j e c t i o n s  of f u t u r e  u s e  a r e  based on t r e n d  e x t r a -  
p o l a t i o n  and b o i l e r  f u e l  c o n v e r s i o n s .  The d i s c u s s i o n  o f  i n d u s t r y  c o a l  demand 
i s  s p e c i f i c  t o  t h e  Green Bay a r e a ,  and emphasizes  t h e  energy requ i rements  of  
t h e  paper  i n d u s t r y .  

4 . 3 . 1  Cur ren t  C o n s u m ~ t i o n  Trends  

The  s t a t e  o f  W i s c o n s i n  u s e s  c o a l  and n u c l e a r  power ( 6 1 %  and 3 1 % ,  
r e s p e c t i v e l y )  a s  i t s  major  energy s o u r c e s .  T h i s  i s  unique t o  energy r e s o u r c e s  
used i n  most o t h e r  s t a t e s ,  which show g e n e r a l  r e l i a n c e  on pet roleum p r o d u c t s ,  
e s p e c i a l l y  i n  i n d u s t r i a l  u s e .  Coal c o m p e t i t i o n  w i t h  o t h e r  f u e l  s o u r c e s  h a s  
prompted d e c r e a s e d  f u e l  c o s t s  t o  such a n  e x t e n t  t h a t  t h e  energy c o s t s  f o r  
Wiscons in .  a r e  lower  f o r  a l l  u s e r  s e c t o r s  than  t h e  n a t i o n a l  ave rage .  However, 
post-embargo i n f l a t i o n  r a t e s  have r e s u l t e d  i n  r a p i d  c o s t  i n c r e a s e s  f o r  indus-  
t r i a l  e l e c t r i c i t y ;  even w i t h  t h i s ,  t h e  c u r r e n t  p r i c e s  a r e  lower than  t h e  
n a t i o n a l  ave rage .  Commercial kWh s a l e s  have shown t h e  h i g h e s t  growth r a t e ,  
w h i l e  i n d u s t r i a l  s a l e s  have s t a b i l i z e d  [Ref .  201 . 

T h e  p u l p  and  p a p e r  i n d u s t r y  i s  t h e  l a r g e s t  c o n s u m e r  o f  p u r c h a s e d  
e l e c t r i c i t y  i n  t h e  s t a t e  o f  Wisconsin;  whereas f o r  t h e  n a t i o n ,  t h d  l a r g e s t  
i n d u s t r i a l  consumer i s  pr imary m e t a l s .  Purchased e l e c t r i c i t y  consumption of 
t h e  Wisconsin  paper  i n d u s t r y  grew a t  an average  annual  r a t e  of  5.9% from 1958 
t o  1976. Coal i s  by f a r  t h e  dominant r e s o u r c e  used i n  e l e c t r i c a l  g e n e r a t i o n  
i n  t h e  i n d u s t r y ,  a l though  t h e  p r o p o r t i o n a t e  s h a r e  of t o t a l  energy produced by 
f u e l  o i l  and n a t u r a l  g a s  have r i s e n .  Coal demand h a s  remained c o n s t a n t  a t  1 . 6  
m i l l i o n  t o n s  p e r  y e a r ,  b u t ' f u e l  o i l  and n a t u r a l  g a s  congumption have r i s e n  a t  
an  annua l  r a t e  o f  o v e r  10% [Ref .  201. 

I n  o r d e r  t o  e s t i m a t e  c u r r e n t  f u e l  consumption i n  Green Bay a r e a  i n -  
d u s t r i e s ,  d a t a  on b o i l e r - f u e l  use  was ana lyzed .  B o i l e r - f u e l  c h o i c e  i s ,  a  
f u n c t i o n  o f  s team o u t p u t  f o r  a  g i v e n  b o i l e r  s i z e  and u t i l i z a t i o n  r a t e s  of t h e  
b o i l e r .  C o a l - b o i l e r  c o s t s  exceed t h a t  of  o i l - f i r e d  b o i l e r s ,  which i n  t u r n  
c o s t s  more than  n a t u r a l  g a s - f i r e d  b o i l e r s .  As u t i l i z a t i o n  o f  b o i l e r  c a p a c i t y  
i n c r e a s e s ,  t h e  c o s t  of  f u e l ,  o p e r a t i o n ,  and maintenance a l s o  i n c r e a s e s .  Coal 
i s  chosen over  o i l  f o r  a  p a r t i c u l a r  b o i l e r  s i z e  when t h e  t o t a l  annual  c o s t  of 
c o a l  i s  l e s s  t h a n  t h e  t o t a l  annual  c o s t  of  o i l  [Ref .  211. 

S m a l l e r  p a p e r  and  p u l p  m i l l s  w i t h  b o i l e r s  r a t e d  a t  l e s s  t h a n  100 
MBtu/hr g e n e r a l l y  consume g a s  and o i l .  Medium and l a r g e  b o i l e r s  use  c o a l  and 
p r o c e s s  was tes  a s  t h e  main f u e l  s o u r c e s .  P r o c e s s  w a s t e s  i n c l u d e  b a r k ,  saw- 
d u s t ,  wood c h i p s ,  and  b l a c k  l i q u o r .  The  p a p e r  i n d u s t r y  h a s  i n i t i a t e d  a  
na t ionwide  movement of c o n v e r t i n g  t h e s e  by-products  t o  produce energy [ ~ e f s .  
22-24]. I n  t h e  Green Bay r e g i o n  a l o n e ,  t h e r e  h a s  been a  20% i n c r e a s e  i n  
energy  s u p p l i e d  by p r o c e s s  w a s t e s .  



Table  4 . 2  shows t h e  energy consumption by f u e l  t y p e  f o r  paper  m i l l s  
i n  t h e  Green Bay a r e a .  When t h i s  d a t a  i s  t r a n s l a t e d  i n t o  a c t u a l  c o a l  sh ip -  
ments,  t h e r e  i s  an e x i s t i n g  demand of  0 . 8  m i l l i o n  t o n s  of c o a l  annua l ly .*  The 
energy consumption p a t t e r n s  from 1974-1977 of  t h e  same paper  m i l l s  showed t h a t  
d e l i v e r e d  c o a l  grew a t  an average annual  r a t e  of 1.75% [ ~ e f .  231. Only i n  
1975 h a s  t h e r e  been a  d e c r e a s e  i n  c o a l  demand f o r  t h e  r e g i o n .  

The consumption d a t a  g i v e n  i n  Tab le  4 . 2  of t h e  Green Bay r e g i o n  shows 
t h a t  t h e  f u e l  used by t h e  l a r g e s t  i n d u s t r i a l  b o i l e r s  i s  c o a l ,  and t h a t  t h e  
energy o u t p u t  accoun t s  f o r  t h e  l a r g e s t  t o t a l  s h a r e s ;  i n  t h i s  c a s e ,  78% of t h e  
t o t a l  energy o u t p u t  [Ref .  231. 

4 .3 .2  F u t u r e  Coal Demand 

The Green Bay r e g i o n  should  e x p e r i e n c e  a  17% i n c r e a s e  i n  d e l i v e r e d  
c o a l  by 1990. T h i s  p r o j e c t i o n  i s  based on t h e  l i k e l i h o o d  t h a t  o i l  and gas  
b o i l e r s  w i l l  be conver ted  t o  c o a l .  The p r o j e c t i o n  f o r  i n d u s t r i a l  c o a l  demand 
f o r  Green Bay should  then  i n c r e a s e  o v e r  t ime as  f o l l o w s :  

DELIVERED COAL 

Year lo3 Tons 

1976 771 
1985 9  18 
1990 927 
2000 927 

Conversions of a l l  b o i l e r s  o v e r  99 MBtu/hr now burn ing  o i l  and g a s  a r e  assumed 
t o  conver t  t o  c o a l  by 1990, i n  f u l f i l l m e n t  of t h e  Energy Supply and Environ- 
menta l  Coord ina t ion  Act of 1974 [ R e f .  241. The Green Bay i n d u s t r i a l  g a s  o i l  
b o i l e r s  t h a t  might  someday be s l a t e d  f o r  c o n v e r s i o n  t o  c o a l  have a  d e s i g n  
f i r i n g  c a p a c i t y  g r e a t e r  t h a n  t h e  99 MBtu/hr, and a r e  d e f i n e d  a s  a  Major Fuel  

Tab le  4 . 2 .  Energy Consumption i n  Green Bay 
Region Paper  M i l l s ,  1976 

P l a n t  Energy Output ( ~ ~ t u / h r )  

Fuel  Type 150-500 501-2000 >2000 T o t a l  

Coal 645.3 . 3295.00 13491 .6 .  17431.9 
O i  1 57.7 31.36 5l19.2 638.3 
Gas 8 . 5  1656.00 4687.8 6352.3 
Wood 0 . 0  175.71 3731.3  3907.1) 

T o t a l  711.5 . 5158.10 22459.9 28329.5 

Source:  Ref.  23 

*Based on t h e  c o n v e r s i o n  of t h e  e q u i v a l e n t  h e a t  c o n t e n t  of  c o a l ,  where one 
t o n  i s  e q u a l  t o  22.6 x  lo6  Btu. 



B u r n i n g  ~ n s t a i l a t i o n  ( M F B I )  . O t h e r  r e c e n t  l e g i s l a t i o n  c o n c ' e r n i n g  MFBIs 
i n c l u d e  t h e  Powerplant  and I n d u s t r i a l  F u e l  Use Act o f  1978 [Ref .  251. The a c t  
p r o h i b i t s  pet roleum o r  n a t u r a l  gas  i f  t h e  i n s t a l l a t i o n  was fo rmer ly  c o a l  - 
b u r n i n g  and can  s t i l l  burn c o a l  w i t h o u t  s u b s t a n t i a l  m o d i f i c a t i o n s ,  o r  i f  i t  i s  
f i n a n c i a l l y  f e a s i b l e .  It should  be f i n a n c i a l l y  f e a s i b l e  f o r  t h e  MFBIs in-  ' . 

c l u d e d  a s  c o n v e r s i o n  s i t e s  i n  t h i s  a n a l y s i s  t o  c o n v e r t  t o  coal .*  

While t h e  Department of Energy s t r e s s e s  i n c r e a s e d  c o a l  usage i n  o r d e r  
t o  r educe  our pe t ro leum consumption, t h e  Environmental  P r o t e c t i o n  Agency 
s t r e s s e s  more s t r i n g e n t  a i r  q u a l i t y  c o n t r o l  on c o a l  burn ing  f a c i l i t , i e s .  The 
added c o a l  consumption i n  t h e  Green Bay Region i s  n o t  l i k e l y  t o ' a d v e r s e l y  
a f f e c t  a i r  q u a l i t y .  Brown, Kewaunee, and Outagamie c o u n t i e s  a r e  i n  a t t a i n m e n t  
f o r  s u l f u r  d i o x i d e s  and suspended p a r t i c u l a t e s  [Ref .  261,  and p r o j e c t i o n s  show 
improvements i n  a i r  q u a l i t y  [Ref.  2 7 1 .  Based on c u r r e n t  EPA, SO? and p a r t i c -  
u l a t e  e m i s s i o n s  s t a n d a r d s ,  t h e  s m a l l  i n c r e a s e s  t h a t  have been p r o j e c t e d  w i l l  
no t  have a d v e r s e  e f f e c t s  on t h e  f u t u r e  a i r  q u a l i t y  of t h e  r e g i o n .  

*Based on twenty y e a r  l i f e  expectancy of  t h e  e x i s t i n g  g a s  and o i l  burn ing  
b o i l e r  . 



5  COST ANALYSIS 

5 . 1  INTRODUCTION 

A c r u c i a l  a s p e c t  of b rokerage  f e a s i b i l i t y  i s  i t s  c o s t  compet i t ive -  
n e s s  w i t h  p r e s e n t  c o a l  d e l i v e r y  o p e r a t i o n s .  I f  t h e  d e l i v e r e d  p r i c e  o f  
wes te rn  c o a l  t o  u s e r s  v i a  a b r o k e r  i s  no t  c o m p e t i t i v e  w i t h  p r e s e n t  p r i c e s ,  
t h e  b rokerage  w i l l  not  be  economical ly  f e a s i b l e .  

T h i s  a n a l y s i s  i s -  based on p r i c e s  o r  r a t e s  charged f o r  components of  
a  mine-to-user journey ( i . e . ,  mining,  u n i t - t r a i n  l o a d ,  r e c e i v i n g  and l o a d i n g ,  
l o c a l  d i s t r i b u t i o n ) .  The f o c u s  of  t h i s  paper  i s  on c o m p e t i t i o n  between t h e  
p r i c e  which would. a c t u a l l y  be  pa id  t o  t h e  b r o k e r  and p r i c e s  p r e s e n t l y  be ing  
p a i d ;  t h e r e f o r e ,  t h e r e  i s  no need t o  examine a c t u a l  c o s t s  of  producing t h e  
i n d i v i d u a l  components. A s t u d y  of a c t u a l  c o s t s  i s  h e l p f u l  i n  d e t e r m i n i n g  t h e  
l e v e l  below which long run  p r i c e s  cannot go,  b u t  t h e  aim h e r e  i s  t o  examine 
p r i c e s  which i n c l u d e  p r o f i t  margins .  The term "cos t "  w i l l  b e  used i n  f u r t h e r  
d i s c u s s i o n  t o  mean t h a t  a  p r i c e  charged t o  t h e  b r o k e r  i s  a  c o s t  i n c u r r e d  i n  
t h e  o p e r a t i o n .  

5.2 COST COMPONENTS FOR A BROKERAGE OPERATION 

A way of d e r i v i n g  t h e  d e l i v e r e d  p r i c e  i s  t o  i d e n t i f y  t h e  c o s t  of each 
component f o r  a  mine-to-user journey.  Such components i n c l u d e  f re igh t -on-  
board (FOB) c o s t s ,  u n i t = t r a i n  r a t e s ,  b r o k e r a g e - f a c i l i t y  c o s t s ,  l o c a l  d i s -  
t r i b u t i o n  c o s t s ,  and Grea t  Lakes s h i p p i n g  c o s t s  f o r  Michigan u s e r s .  E s t i -  
mates  of t h e s e  c o s t s  by t h e  a l t e r n a t i v e s  a r e  shown i n  Tab le  5 . 1  and were 
o b t a i n e d  by su rvey ing  s i m i l a r  present-day o p e r a t i o n s .  

FOB mine c o s t  i s  t h e  p r i c e  charged f o r  mining c o a l  and l o a d i n g  i t  
o n t o  a  r a i l c a r .  T h i s  p r i c e  i s  p r i m a r i l y  dependent  on t h e  t y p e  of  mine and t h e  
amount of c o a l  purchased.  The FOB mine c o s t  shown i s  f o r  t h e  Decker Mines of 
Montana and assumes t h e  purchase  of f o u r  m i l l i o n  t o n s  p e r  y e a r  [Ref .  31 .  The 
p r e v i o u s  c h a p t e r  i n d i c a t e s  t h a t  t h e  t o t a l  o f  Green Bay u t i l i t y  and i n d u s t r y  
demands and e a s t e r n  Lake Michigan u t i l i t y  demands a r e  l i k e l y  t o  exceed t h i s  
amount . 

U n i t - t r a i n  r a t e s  a r e  p r i m a r i l y  dependent  on d i s t a n c e  t r a v e l e d  and 
a n n u a l  t o n n a g e .  O t h e r  r e a s o n s  f o r  r a t e  v a r i a t i o n s  i n c l u d e  dumping t i m e  
requ i rements ,  c a r  ownership ,  minimum t r a i n  s i z e ,  p resence  of  c o m p e t i t i o n ,  and 
g e n e r a l  u n c e r t a i n t i e s  of r a t e  n e g o t i a t i o n s .  S i n c e  t h e s e  v a r i o u s  r e a s o n s  
make i t  d i f f i c u l t  t o  o b t a i n  a  p o i n t  e s t i m a t e  f o r  a  g i v e n  d i s t a n c e  and 
tonnage,  r a t e  r a n g e s  a r e  . shown i n  Tab le  5 .1 .  T h i s  d a t a  a p p l i e s  t o  a  1030 
m i l e  Decker - S u p e r i o r  r o u t e ,  and i s  used due t o  g e o g r a p h i c a l  s i m i l a r i t i e s  
w i t h  a  Decker - Green Bay r o u t e  [ ~ e f .  31 . The l a t t e r  r o u t e  i s  rough ly  100 
m i l e s  l o n g e r ,  b u t  i s  n o t  l i k e l y  t o  s i g n i f i c a n t l y  a f f e c t  t h i s  r a t e  r ange .  
~ immerman ' s  u n i t - t r a i n  Model ( ~ e f .  28)  i n  which R a t e  i n  $ / t o n  = 1 . 5  + .0077x 
( d i s t a n c e ,  i n  m i l e s )  + 1.38 x  (annua l  volume, i n  thousands  of  t o n s ) ,  y i e l d s  
$10.20 p e r  t o n  f o r  a  1130 m i l e  and 4 m i l l i o n  t o n  p e r  y e a r  o p e r a t i o n .  The 
model i s  s e v e r a l  y e a r s  o l d ,  t h u s  e f f e c t s  of  i n f l a t i o n  would put  t h i s  e s t i -  
mate  w i t h i n  t h e  g i v e n  r a t e  range.  



T a b l e  5 .1 .  Es t ima ted  C o s t s  of Western Coal f o r  Three  
A l t e r n a t i v e  L o c a t i o n s  ( $ / t o n )  

Western Coal f o r  Terminal  L o c a t i o n  
A l t e r n a t i v e s  

Green Bay/ 
Green Bay/ Kewaunee 

P r i c e  Component Green Bay Kewaunee (no  s t o r a g e )  

FOB Mine* 11.00 11.00 11 .OO 

Uni t  T r a i n  10-14 . O O  10-14 .OO 10-14 .OO 

Broker F a c i l i t y  
a .  Green Bay 
b. Kewaunee 

G r e a t  Lake V e s s e l  
a .  Green Bay t o  Mich. 1.11 
b .  Kewaunee t o  Mich. .63  .63 

Loca l  D i s t r i b u t i o n  
a .  R a i l  1.68- 2.84 1.68- 2 .84 1.68- 2 .84 
b .  Truck 1.00- 1.50 1.00- 2.50 1.00- 2.50 

D e l i v e r e d  P r i c e :  

Wisconsin ,  by l o c a l  r a i l  24.18-30.09 24.18-30.09 24.18-30.09 

Wisconsin,  by l o c a l  t r u c k  23.50-28.75 23.50-28.75 23.50-28.75 

P u l  liarn 22.50-27.25 22.50-27.25 22.50-27.25 

Michigan 23.61-28.36 23.13-27.88 22.13-26.48 

*Freight-on-board mine 

Handl ing c o s t s  a t  t h e  b rokerage  f a c i l i t y  depend on i t s  c a p a c i t y  and 
c a p a b i l i t i e s .  The t r a n s s h i p p i n g  c o s t  of $1 .50 / ton  shown i n  t h e  t a b l e  a s  t h e  
low end of  a  r ange  h a s  been conf i rmed by a  c o a l  t e r m i n a l  e n g i n e e r i n g  f i r m  a s  
an  i n d u s t r y  s t a n d a r d  f o r  a  h i g h  t echno logy ,  h i g h  c a p a c i t y  (10 m i l l i o n  t o n s  p e r  
y e a r )  f a c i l i t y  w i t h  r a i l  dumping, s t o r a g e ,  and s h i p l o a d i n g  c a p a b i l i t y  [Ref .  
1 0 1 .  Lower v o l u m e s  c a n  d r i v e  t h i s  c o s t  a s  h i g h  a s  $ 2 . 2 5 / t o n  [ R e f .  LO], 
and i s  used a s  t h e  upper  end of  t h e  range .  The b a l a n c e  of  c a p i t a l  and l a b o r  
used ,  a s  d i s c u s s e d  e a r l i e r ,  can  a l s o  account  f o r  v a r i a t i o n  w i t h i n  t h i s  r ange .  
A s t u d y  a t  t h e  U n i v e r s i t y  of  Minnesota [Ref .  281 d e r i v e d  t r a n s s h i p i n g  c o s t s  of  
$2.00 and l e s s  f o r  volumes of  1 m i l l i o n  t o n s  and more, which s u b s t a n t i a t e s  t h e  
r a n g e  shown.  A  r a n g e  o f  $ 0 . 5 0 / t o n  t o  $ 0 . 8 5 / t o n  f o r  d i r e c t  r a i l - t o - w a t e r  
t r a n s f e r  w i t h o u t  s t o r a g e  c a p a b i l i t y  i s  shown under  t h e  t h i r d  a l t e r n a t i v e .  The 
p r i c e  of  $0.85 h a s  been quoted by an I l l i n o i s  mining company and by a New 
York u t i l i t y  [ R e f s .  29,301.  

T r a n s s h i p p i n g  c o a l  t o  Michigan U t i l i t i e s  i n v o l v e s  a  G r e a t  Lakes sh ip -  
ment from t h e  b rokerage  s i t e .  The f i g u r e s  i n  T a b l e  5 . 1  assume s i ,x  m i l l s  p e r  
ton-mile [Ref.  311 w i t h  an average t r i p  l e n g t h  of  105 m i l e s  from Kewaunee t o  



Michigan and 185 m i l e s  from Green Bay t o  Michigan.  The Michigan u t i . l i t i e s  
cons ide red  a r e  on l a k e f r o n t  s i t e s ,  and t h e  asumption i s  made t h a t  t h e r e  i s  no 
need f o r  l o c a l  t r u c k  o r  r a i l  t r a n s f e r .  The c o s t  of  un load ing  i s  assumed t o  be 
i n c l u d e d  i n  t h e  Grea t  Lakes v e s s e l  s h i p p i n g  c o s t .  

Local  r a i l  and t r u c k i n g  f i g u r e s  were o b t a i n e d  from c o n v e r s a t i o n s  wi th  
l o c a l  r a i l r o a d s  and paper  companies,  s i n c e  such r a t e s  a r e  v e r y  s i t e  s p e c i f i c .  
The t a r i f f  r anges  from $1.68 f o r  a  l o c a l  swi tch  by t h e  GBW t o  $2.84 f o r  a  
20 m i l e  movement between Green Bay and Kimberly,  Wisconsin by t h e  CNW [ ~ e f s .  
32,331.  The two r a t e s  t h u s  s e t  a  r ange  f o r  l o c a l  r a i l  d i s t r i b u t i o n .  The 
l o c a l  t r u c k  r a t e  pa id  i s  $l.OO/ton f o r  a  two-to-three m i l e  h a u l  [ ~ e f .  341, and 
i s  used a s  a  minimum. A $ .05 / ton-mi le  e s t i m a t e  [Ref .  351 i s  used t o  g e t  a  
$1.50 maximum, assuming t h a t  most c o a l  cus tomers  a r e  w i t h i n  30 m i l e s .  Ra tes  
w i l l  va ry  by t y p e  of  c a r r i e r  and volume hand led .  

5.3 COST COMPARISON 

The d e l i v e r e d  p r i c e s  f o r  t h e  v a r i o u s  d e l i v e r y  modes and d e s t i n a t i o n s  
a r e  o b t a i n e d  by adding a p p r o p r i a t e  c o s t  components. For  example,  d e l i v e r e d  
p r i c e  t o  Green Bay by r a i l  (shown i n  Tab le  5 . 1  a s  "Wisconsin by l o c a l  r a i l " )  
i s  t h e  sum of  FOB'mine, u n i t  t r a i n ,  Green Bay b r o k e r  f a c i l i t y ,  and l o c a l  r a i l  
c o s t s ,  w h i l e  d e l i v e r e d  p r i c e  t o  Michigan u t i l i t i e s  i s  t h e  sum of FOB mine,  
u n i t  t r a i n ,  Kewaunee o r  Green Bay f a c i l i t y ,  and l a k e  s h i p p i n g  c o s t s .  The 
p u l l i a m  p r i c e  i s  a  s p e c i a l  c a s e  i n  t h a t  t h e  u t i l i t i e s  l o c a t i o n  next  t o  t h e  
brokerage s i t e  d e c r e a s e s  o r  e l i m i n a t e s  l o c a l  d i s t r i b u t i o n  c o s t s .  

Before  a  comparison of p r e s e n t  p r i c e s  and e s t i m a t e d  b r o k e r  p r i c e s  
can  be made, a  c o n v e r s i o n  i s  n e c e s s a r y .  E a s t e r n  and w e s t e r n  c o a l s  d i f f e r  i n  
t h e i r  h e a t  c o n t e n t ,  s o  t h a t  examining p r i c e s  pa id  p e r  t o n  o f  c o a l  i s  n o t  an  
a c c u r a t e  method of  comparing p r i c e s  pa id  f o r  energy.  The e s t i m a t e d  d e l i v e r e d  
p r i c e s  of  Tab le  5 . 1  have been c o n v e r t e d  t o  d o l l a r s  p e r  m i l l i o n  Btu ,  assuming a  
h e a t  c o n t e n t  o f  9600 B t u / l b  f o r  Decker c o a l  [ ~ e f .  31 ,  and a r e  shown i n  T a b l e s  
5 .2  and 5 . 3 .  Cur ren t  p r i c e s  pa id  by Green Bay and Michigan u t i l i t i e s  and 
W i s c o n s i n '  i n d u s t r i e s  a r e  a l s o  shown and were o b t a i n e d  by assuming 12,000 
B t u / l b  f o r  t h e  e a s t e r n  and midwestern  c o a l  p r e s e n t l y  used .  

I n  comparing c u r r e n t  p r i c e s  w i t h  e s t i m a t e d  b r o k e r  p r i c e s ,  s e v e r a l  ob- 
s e r v a t i o n s  can be made. Broker p r i c e s  t o  t h e  P u l l i a m  g e n e r a t i n g  p l a n t  i n  
Green Bay a r e  w i t h i n  t h e  same range  of  p r i c e s  p r e s e n t l y  pa id  (Tab le  5 . 2 ) .  
The upper  r a n g e s  of p r i c e s  pa id  by t h e  Muskegon and West O l i v e  u t i l i t i e s  f a l l  
w i t h i n  o r  above t h e  range o f  p r i c e s  p o s s i b l e  v i a  a  Wisconsin b r o k e r .  T h i s  
means t h a t  w e s t e r n  c o a l  p r i c e s  v i a  a  b r o k e r  a r e  s l i g h t l y  c o m p e t i t i v e  and could  
o f f e r  s a v i n g s  i n  some i n s t a n c e s .  T h i s  c o m p e t i t i v e n e s s  means  t h a t  o t h e r  
a s p e c t s ,  such a s  p r i c e  t r e n d s  of t h e  f u t u r e  and env i ronmenta l  f a c t o r s ,  w i l l  
i n f l u e n c e  d e c i s i o n s  concern ing  u s e  of  w e s t e r n  c o a l .  

T a b l e  5 . 3  shows t h a t  a  c o a l  b rokerage  would p rov ide  s u b s t a n t i a l  c o s t  
s a v i n g s  t o  G r e e n  Bay i n d u s t r i e s .  T h i s  i s  a  r e s u l t  o f  h i g h  p u r c h a s e  and \. t r a n s p o r t a t i o n  p r i c e s  which a r e  p r e s e n t l y  pa id  f o r  t h e  lower volumes of c o a l  

used by i n d u s t r i e s .  An i n d i v i d u a l  i n d u s t r y  r a r e l y  u s e s  more than  100,000 t o n s  
of c o a l  p e r  y e a r ,  w h i l e  u t i l i t i e s  r a r e l y  u s e  l e s s  than  200,000 t o n s  [Ref .  351. 
The p u l l i a m  p l a n t  pays $30 t o  $35 p e r  t o n  of e a s t e r n  c o a l  and u s e s  800,000 
t o n s ,  whereas Green Bay i n d u s t r y  u s i n g  l e s s  than  50,000 t o n s  p e r  y e a r  pay 



T a b l e  5 .2 .  P r i c e  of Coal D e l i v e r e d  t o  P u l l i a m  Green 
Bay and Lower Michigan U t i l i t i e s  ( $ / M B ~ u )  

Western Coal f o r  Terminal  Loca t ion  
A l t e r n a t i v e s  

E a s t e r n  and Green Bay 
Midwestern Green Bay/ Kew aunee 

U t i l i t y  S i t e s  Coals* Green Bay Kewaunee (no  s t o r a g e )  

P u l l i a m  (Wisc.)  1.22-1.33 1.17-1.42 1.17-1.42 1.17-1.42 

Muskegon (Mich.)  .98-1.35 1.23-1.48 1.20-1.45 1.15-1.38 

West O l i v e  ( ~ i c h . )  1.15-1.64 1.23-1.48 1.20-1.45 1.15-1.38 

Holland ( ~ i c h .  1 1.651 1.23-1.48 1.2U-1.43 1.13-1.38 

Sources :  Refs .  1 and 20 

Tab le  5 . 3 .  D e l i v e r e d  Coal P r i c e s  t o  I n d u s t r i a l  Users  ( $ / M B ~ u )  

Western Coal f o r  Terminal  Loca t ion  
A l t e r n a t i v e s  

E a s t e r n  and Green Bay/ 
Annual Amount Used Midwestern Green Bay/ Kewaunee 

( l o 3  Tons) Coals* G r e e n B a y  Kewaunee ( n o s t o r a g e )  

* ~ s s u m e s  12,000 B t u / l b .  

Sources :  Refs .  1 and 20 

$45 t o  $50 p e r  t o n  [Ref .  361.  A b rokerage  f o r  w e s t e r n  c o a l  c a n  s a v e  $0.30 
t o  $0.50 p e r  MBtu, and a s a v i n g s  o f  $0.50 p e r  MBtu f o r  a p l a n t  p r e s e n t l y  
b u r n i n g  50,000 t o n s  of  e a s t e r n  c o a l  p e r  y e a r  w i l l  r e s u l t  i n  a t o t a l  s a v i n g s  of 
$600,000 p e r  y e a r .  

5 . 4  FACTORS AFFECTING COSTS 

Some r e a s o n s  f o r  v a r i a t i o n  i n  t h e  component c o s t s  have been d i s c u s s e d ,  
b u t  t h e r e  a r e  o t h e r  f a c t o r s  t h a t  may c h a n g e  t h e  c o s t  c o m p e t i t i v e n e s s  o f  
w e s t e r n  c o a l  v i a  a b r o k e r .  U n i t - t r a i n  r a t e s  f o r  w e s t e r n  c o a l  h a v e  b e e n  . . 
r i s i n g  v e r y  r a p i d l y  i n  t h e  l a s t  few y e a r s ,  and cou ld  c o n t i n u e  t o  r i s e  a s  
r a p i d l y  i n  t h e  y e a r s  t o  come. The most p u b l i c i z e d  c a s e  [ ~ e f .  371 invo lved  
t h e  c i t y  of  San Antonio ,  Texas,  which b u i l t  a w e s t e r n  c o a l - f i r e d  g e n e r a t i n g  



p l a n t ,  and t h e n  e x p e r i e n c e d  u n i t - t r a i n  r a t e  i n c r e a s e s  f rom $ 7 . 9 0 / t o n  t o  
$18 .18 / ton  w i t h i n  f i v e  y e a r s .  D e t r o i t  Edison h a s  exper ienced  a  40% i n c r e a s e  
i n  w e s t e r n  c o a l  r a t e s  i n  t h e  p a s t  t h r e e  y e a r s  (Ref .  13)  and B u r l i n g t o n  North- 
e r n  r a i l r o a d  i s  p r e s e n t l y  invo lved  i n  seven  I C C  r a t e  c a s e s  concern ing  wes te rn  
c o a l  t o  midwestern u t i l i t i e s  [ ~ e f .  381. R a i l r o a d  d e r e g u l a t i o n  could  s p u r  
even f u r t h e r  e s c a l a t i o n s .  

There  a r e  numerous r e a s o n s  why r a i l r o a d s  have i n c r e a s e d  t h e i r  r a t e s  
r e c e n t l y .  One i s  t h a t  w e s t e r n  r a i l r o a d s  h a v e  k e p t  c o a l  r a t e s  a b n o r m a l l y  
low i n  t h e  p a s t  t o  encourage use  of t h e  l i t t l e  used w e s t e r n  c o a l ,  b u t  now t h a t  
demand i s  i n c r e a s i n g  t h e  r a t e s  must be e s c a l a t e d  t o  meet t r u e  c o s t s .  Another 
r e a s o n  i s  t h a t  r a i l - r a t e  agreements w i t h  s h i p p e r s  a r e  no t  c o n t r a c t s ,  t h u s  
r a t e s  c a n  be i n c r e a s e d  a s  long a s  I C C  a p p r o v a l s  a r e  g r a n t e d .  Also ,  u n i t -  
c o a l  t r a i n s  a r e  wear ing o u t  t r ackbed  f a s t e r  t h a n  p r e v i o u s l y  though t ;  t h e r e f o r e ,  
more upgrading i s  n e c e s s a r y  [Ref .  391. P r e s e n t l y ,  w e s t e r n  r a i l r o a d s  a r e  
undergoing e x t e n s i v e  t r a c k  improvement. It i s  c o n c e i v a b l e  t h a t  once t h e  
major upgrading programs a r e  f i n i s h e d  and r a t e s  become r e a s o n a b l y  c l o s e  t o  
c o s t s ,  u n i t - t r a i n  c o a l  r a t e  i n c r e a s e s  w i l l  s low down c o n s i d e r a b l y .  I t  i s  
imposs ib le  t o  p r e d i c t  when t h a t  p o i n t  w i l l  come; t h e r e f o r e ,  i t  i s  u n c e r t a i n  
how long t h e  p r e s e n t  r a t e  of i n c r e a s e s  w i l l  c o n t i n u e .  

There  i s  l i t t l e  ev idence  of d r a m a t i c  c o s t  t r e n d s  i n  t h e  o t h e r  com- 
p o n e n t s ,  beyond  e x p e c t e d  i n c r e a s e s  d u e  t o  i n f l a t i o n .  I t  i s  c o n c e i v a b l e  
t h a t  FOB mine c o s t s  w i l l  i n c r e a s e  a t  a  s lower  r a t e  i n  t h e  west  than  i n  t h e  
e a s t ,  due t o  l a b o r  union problems, wage i n c r e a s e s ,  and s t r i p m i n i n g  laws i n  
e a s t e r n  mines [ ~ e f .  31 .  Western mines use  non-union labor ,  and may escape  
r a p i d  wage i n c r e a s e s .  T h i s  s i t u a t i o n  w i l l  f a v o r  w e s t e r n  c o a l  i n  t h e  nea r  
f u t u r e .  

Another  f a c t o r  which w i l l  a f f e c t  c o m p e t i t i v e n e s s  i s  t h e  p r i c i n g  p o l i c y  
of t h e  b r o k e r .  The a n a l y s i s  p r e s e n t e d  assumes no p r i c e  v a r i a t i o n  a s  a  func- 
t i o n  of q u a n t i t y  used.  P r i c e s  a r e  commonly h i g h e r  f o r  lower volume cus- 
tomers ,  and a  b r o k e r  i s  l i k e l y  t o  s e t  h i s  p r i c e s  a c c o r d i n g l y .  Also ,  s i n c e  a  
monopoly o r  c a r t e l  f o r  t h e  r e g i o n  may r e s u l t  from t h e  fo rmat ion  of  such a  
b r o k e r ,  s m a l l e r  u s e r s  may not  be a b l e  t o  a c h i e v e  a  co r respond ing  p r i c e  reduc- 
t i o n  i f  t h e  b r o k e r  d e c i d e s  t o  p r i c e  a s  a  monopol is t  and maximize p r o f i t s .  
T h i s  does not  mean t h a t  b rokerage  coal may no t  be c o m p e t i t i v e  w i t h  o t h e r  c o a l  
s o u r c e s ,  o n l y  t h a t  p o t e n t i a l  t o t a l  s a v i n g s  f o r  t h e  a r e a  may be  reduced due t o  
p r i c i n g  p o l i c i e s .  

F i n a l l y ,  t h e  most obvious  c o s t  f a c t o r  t h a t  h a s  and w i l l  c o n t i n u e  t o  
a f f e c t  a l l  f r e i g h t  movements i s  r a p i d  e s c a l a t i o n  of energy c o s t s .  I t  i s  
l i k e l y  t h a t  energy product  p r i c e  i n c r e a s e s  w i l l  have t h e  most pronounced 
e f f e c t s  on l o c a l  c o a l  d e l i v e r i e s  ( i . e .  , broker - to -use r  s i t e ) .  An i n c r e a s e  
i n  f u e l  p r i c e s  a r e  a p t  t o  make i n d u s t r i e s  w i t h  r a i l  a c c e s s  l e s s  v u l n e r a b l e  t o  
h igh  l o c a l  t r a n s p o r t a t i o n  c o s t s .  The u t i l i t i e s  and i n d u s t r i e s  t h a t  a r e  r a i l  
a c c e s s i b l e  a r e  l i k e l y  t o  f i n d  c o s t s  f o r  t h e i r  brokered c o a l  more s t a b l e  o v e r  
time t h a n  s h i p p e r s  t h a t  a r e  dependent on t r u c k i n g  which i s  a  more energy 
i n t e n s i v e  mode. 
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6 SUMMARY AND CONCLUSIONS 

The coal -brokerage concept  i s  t h e  a g g r e g a t i o n  of c o a l  demand t o  a l low 
smal l  i n d u s t r i e s  and u t i l i t i e s  which use  c o a l  t o  b e n e f i t  from t h e  economic 
advantage o f  high-volume s h i p p i n g .  The b r o k e r  cou ld  be a  u t i l i t y  o r  indus- 
t r i a l  t r a n s p o r t a t i o n  company, o r  a  coa l - supp ly  company. An a r e a  w i t h  t o t a l  
c o a l  demand high enough t o  j u s t i f y  u n i t - t r a i n  d e l i v e r y  can  be cons ide red  
a  c a n d i d a t e  f o r  b rokerage  o p e r a t i o n .  O t h e r  n e c e s s a r y  a t t r i b u t e s  i n c l u d e  
adequa te  r a i l  a c c e s s  t o  ' c o a l  mines ,  moderate  c o n c e n t r a t i o n  of c o a l  u s e r s ,  
adequa te  roadway and r a i l  a c c e s s  t o  l o c a l  u s e r s ,  adequa te  s i t e  f o r  a  c o a l  
t e r m i n a l ,  and minimal env i ronmenta l  impac t s  of s i t e  development.  Access t o  
waterborne  t r a n s p o r t a t i o n  i s  d e s i r a b l e  because  t h e  a b i l i t y  t o  s e r v e  d i s t a n t  
c o a l  u s e r s  on w a t e r f r o n t  s i t e s  w i l l  i n c r e a s e  t h e  volume handled and e n a b l e  
f u r t h e r  c o s t  r e d u c t i o n s  a s s o c i a t e d  w i t h  h i g h e r  volumes. 

The f e a s i b i l i t y  of  a  brokerage o p e r a t i o n  depends on t h e  c o s t  competi- 
t i v e n e s s  of brokered c o a l ,  t h e  l i k e l y  volume, and t h e  l i k e l y  v a r i a b i l i t y  i n  
volume. Cos t  c o m p e t i t i v e n e s s  d e t e r m i n e s  t h e  p o t e n t i a l  f o r  c o s t  s a v i n g s  and i s  
e s s e n t i a l  i n  g e n e r a t i n g  demand f o r  brokerage c o a l .  A l i k e l y  o r  guaran teed  
volume i s  needed t o  a s s u r e  t h e  f e a s i b i l i t y  of  u n i t - t r a i n  s e r v i c e  and f o r  use  
i n  t e r m i n a l  d e s i g n .  Some commitments must be  made by t h e  l a r g e r  u s e r s  i n  t h e  
a r e a  t o  i n s u r e  t h a t  minimum volumes can  be ach ieved .  Without such s u p p o r t  t h e  
e s t a b l i s h m e n t  of a  b r o k e r  o p e r a t i o n  i s  t o o  r i s k y  an inves tment .  V a r i a b i l i t y  
i n  volume o v e r  t ime w i l l  de te rmine  how w e l l  t h e  t e r m i n a l  and o p e r a t i o n  must be 
a b l e  t o  respond t o  f l u c t u a t i o n s ,  bo th  f i n a n c i a l l y  and o p e r a t i o n a l l y .  Such 
v a r i a t i o n  would be  more p r e v a l e n t  i n  a  brokerage t h a n  i n  o t h e r  coa l -hand l ing  
o p e r a t i o n s  s i n c e  a  b rokerage  would s e r v e  s e v e r a l  independent  cus tomers  f r e e  t o  
c h a n g e  t h e i r  c o a l  s u p p l y  a t  w i l l .  T o t a l  c o a l  demand o f  t h e  G r e e n  Bay- 
Kewaunee,  W i s c o n s i n  a r e a  and t h r e e  u t i l i t i e s  o n  t h e  l o w e r  p e n i n s u l a  o f  
Michigan numbers w e l l  beyond t h e  one m i l l i o n  t o n / y e a r  minimum volume neede,d 
f o r  a  b rokerage  o p e r a t i o n .  The a r e a  i s  se rved  by r a i l r o a d s  wi th  a c c e s s  t o  
mines and h a s  s e v e r a l  c o a l  u s e r s  e a s i l y  a c c e s s i b l e  by r a i l  o r  t r u c k .  Green 
Bay's  Bayport  s i t e  i s  n e a r  major  u s e r s  and can s e r v e  t r a n s s h i p p i n g  needs ,  
whi le  a  Kewaunee s i t e  i s  a l s o  a v a i l a b l e  and c a n  p rov ide  year-round s h i p p i n g .  
P o t e n t i a l  problems o f  a  brokerage i n  t h e  a r e a  i n c l u d e  i n c r e a s e d  use  of an  o l d  
r a i l  b r i d g e ,  impac t s  of c o a l  t r a f f i c  on r e s i d e n t i a l  a r e a s ,  p o s s i b l e  impac t s  on 
p r o t e c t e d  w e t l a n d s ,  and an ac reage  c o n s t r a i n t  a t  t h e  Kewaunee s i t e .  

A c o s t  a n a l y s i s  of brokerage a l t e r n a t i v e s  shows t h a t  wes te rn  c o a l  
v i a  a  b r o k e r  c a n  o f f e r  s i g n i f i c a n t  s a v i n g s  f o r  t h e  G r e e n  Bay i n d u s t r i a l  
u s e r s .  P r i c e s  of b rokered  c o a l  a r e  c o m p e t i t i v e  w i t h  p r i c e s  pa id  a t  t h e  P u l l i a m  
p l a n t  i n  Green Bay and a r e  s l i g h t l y  l e s s  c o m p e t i t i v e  f o r  Michigan u t i l i t i e s .  
The Michigan u t i l i t y  demands comprise  a  s i g n i f i c a n t  p o r t i o n  of  t h e  t o t a l  
demand and a r e  impor tan t  i n  s u p p o r t i n g  t h e  volume assumed i n  t h e  c o s t  anal -  
y s i s .  Brokered c o a l  shou ld  c o n t i n u e  t o  be c o m p e t i t i v e  i n t o  t h e  f u t u r e  i f  
u n i t - t r a i n  r a t e s  c o n t i n u e  t o  r i s e  a s  r a p i d l y  a s  today.  The b rokerage  f e a s i -  
b i l i t y  i n  t h i s  c a s e  r e q u i r e s  c o n f i r m a t i o n  o f  t h e  u t i l i t y  demand. Because 
u t i l i t i e s  a r e  r e q u i r e d  t o  commit t o  g i v e n  volumes of  d e l i v e r e d  c o a l  f o r  a  
l e n g t h  o f  t ime,  t h e  s t a b l e  demand i m p l i e d  by t h e s e  committed o r d e r s  would 
then  minimize v a r i a b i l i t y  i n  t o t a l  volumes. T h e r e f o r e ,  i t  appears  t h a t  t h e  
Green Bay-Kewaunee a r e a  i s  a  good c a n d i d a t e  f o r  a  f e a s i b l e  b rokerage  opera- 
t i o n .  
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APPENDIX 

COAL-TERMINAL COMPONENTS 

A coal -brokerage t e r m i n a l  r e q u i r e s  f a c i l i t i e s  t o  unload u n i t - c o a l  
t r a i n s ,  manage a s t o c k p i l e  and t r a n s f e r  c o a l  from t h a t  s t o c k p i l e  o n t o  o t h e r  
modes f o r  d i s t r i b u t i o n .  The d i s t r i b u t i o n  modes i n  t h e  c a s e  s t u d y  i n c l u d e  
t r u c k ,  r a i l ,  and G r e a t  L a k e s  v e s s e l s  ( t o  a l l o w  f o r  s h i p m e n t  t o  M i c h i g a n  
u t i l i t i e s ) .  O t h e r  c o a l  h a n d l i n g  equipment,  such a s  t r a i n  l o a d e r s  and v e s s e l  
un loaders ,  a r e  not  d i s c u s s e d  h e r e .  F i g u r e  A . l  shows t h e  t h r e e  main t e r m i n a l  
f u n c t i o n s  and equipment o p t i o n s  f o r  each.  

T r a i n  un load ing  i s  accomplished by e i t h e r  bot tom-discharge  o r  r o t a r y  
dumping. Bottom d i s c h a r g e  i n v o l v e s  opening hopper  c a r  bottoms and dropping 
c o a l  through t h e  t r a c k s  i n t o  b i n s  o r  an open p i t .  Coal i s  fed  from t h e  p i t  o r  
b i n  o n t o  conveyor b e l t s  which b r i n g  i t  t o  a  s t o c k p i l e .  Bottom d i s c h a r g e  i s  
found i n  o l d e r  and s m a l l e r  f a c i l i t i e s ,  and i s  o f t e n  used a s  a  backup system 
f o r  r o t a r y  dumpers. Bottom d i s c h a r g e  a l l o w s  un load ing  o f  t h e  t r a i n  w i t h o u t  
uncoupl ing;  however, i t  i s  d u s t y  and q u i t e  v u l n e r a b l e  t o  f r o z e n  hopper  doors  
and c o l d  i n  t h e  w i n t e r .  

A r o t a r y  dumper is  shown i n  F i g u r e  A.2. The c a r s  a r e  i n d i v i d u a l l y  
tu rned  o v e r  and t h e  c o a l  i s  dumped i n t o  a  b i n ,  which a g a i n  f e e d s  a  conveyor 
b e l t .  T h i s  type  of  dumping i s  t e c h n i a l l y  more s o p h i s t i c a t e d  and i s  found i n  
h i g h e r  volume o p e r a t i o n s  t h a n  bottom d i s c h a r g e .  "S ta te -o f - the -a r t "  r o t a r y  
dumping i n c l u d e s  r o t a r y  c o u p l e r s ,  au tomat ic  t r a i n  c o n t r o l ,  and con t inuous  
unloading.  Ro ta ry  c o u p l e r s  a l low c a r s  t o  e n t e r  t h e  dumper and be dumped 
w i t h o u t  any uncoupl ing.  Automatic t r a i n  c o n t r o l  i s  a  mechanism w i t h i n  t h e  
dumper which moves and a l i g n s  t h e  c a r s  wi th  minimum u s e  of  locomot ives  [Ref .  
101. Continuous un load ing  means t h a t  t h e  t r a i n  i s  dumped i n  one p a s s  w i t h o u t  , 
b r e a k i n g  t h e  t r a i n  i n t o  segments.  Terminals  i n  a r e a s  w i t h  c o l d  w i n t e r s  w i l l  
o f t e n  have thaw sheds  c o v e r i n g  t h e  t r a c k  t h a t  l e a d s  t o  t h e  dumper. These 
sheds  a r e  h e a t e d  t o  thaw t h e  o u t e r  l a y e r  o f  c o a l  i n  t h e  c a r s  t o  a l l o w  dumping. 
The dumper i t s e l f  i s  covered ,  which minimizes  d u s t  problems. 

R o t a r y  dumpers  a r e  r a t e d  by t h e i r  s p e e d ,  a s  m e a s u r e d  i n  t o n s  p e r  
hour  ( t p h ) .  Speed depends on how q u i c k l y  c a r s  can  be a l i g n e d  and dumped and 
how q u i c k l y  conveyor b e l t s  can c a r r y  c o a l  away from t h e  b i n .  The S u p e r i o r  
Wisconsin c o a l  t e r m i n a l  i s  r a t e d  a t  3500 tph  [Ref .  121,  w h i l e  a  newer t e r m i n a l  
i n  S t .  L o u i s ,  Missour i  can  unload a t  4000 ' t p h  [Ref .  101.  T h i s  r a t e  range 
r e s u l t s  i n  a  th ree - to - four  hour  dumping t ime f o r  10,000 t o n  u n i t  t r a i n s ,  which 
i s  common f o r  h i g h  volume o p e r a t i o n s  [Ref .  281. O l d e r  dumpers which r e q u i r e  
uncoupl ing can  r e q u i r e  t e n  h o u r s  o r  more f o r  un load ing .  

The second subsystem o f  a  b rokerage  t e r m i n a l  i s  t h e  management of  
a  c o a l  s t o c k p i l e .  T h i s  i s  a  sys tem which moves c o a l  from t h e  dumping a r e a  
o n t o  a  s t o c k p i l e  ' ( s t a c k i n g )  and removes c o a l  from t h e  s t o c k p i l e  ( r e c l a i m i n g ) .  
F i g u r e  A.3 shows t h r e e  t y p e s  of s t a c k e r s .  The s t a t i o n a r y  s t a c k e r  i s  most 
commonly used;  i t  i s  l i t t l e  more t h a n  an angled conveyor b e l t  which d r o p s  c o a l  
a t  a  r a i s e d  end o n t o  a  s i n g l e  c o n i c a l  p i l e .  The r a d i a l  s t a c k e r  i s  a ,  s t a t i o n -  
a r y  s t a c k e r  which can r o t a t e  about  i t s  lowered end forming a  s e m i c i r c u l a r  
p i l e .  A t r a v e l i n g  s t a c k e r  i s  ra i l -mounted and moves a s  i t  s t a c k s ,  s o  a s  t o  
form long wedge-shaped p i l e s ,  a l lowing  f o r  l a r g e r  s t o r a g e  c a p a c i t y .  It  i s  f e d  
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C)  

by a conveyor b e l t  which runs p a r a l l e l  t o  the  s tockp i l e .  Hoppers beneath the  
p i l e s  feed onto underground conveyor b e l t s  which serve the  reclaiming function 
[ ~ e f .  81. 

.7 

Terminals handling more than one m i  1 l i o n  tons-per-year include more 
s o p h i s t i c a t e d  t y p e s  of  s t a c k i n g  and r e c l a i m i n g .  The most common sys tem 
cen te r s  on a s i n g l e  piece of equipment, ca l l ed  a s tacker l rec la imer ,  and i s  
shown i n  Fig. A.4. It i s  a rail-mounted machine which both s tacks  and re- 
claims from the  top of the  p i l e .  A boom extends over the  p i l e  equipped with a 
conveyor b e l t .  It s t a c k s  by dumping coal  from the  b e l t  onto the  p i l e  s imi la r  
t o  the  s t a t i o n a r y  and r a d i a l  s tackers .  It reclaims by using a bucket wheel 
mounted on t h e  end of t h e  boom t o  scoop coal  from the  p i l e  and dump i t  onto 
the same b e l t  which e s c o r t s  the  coal  t o  where i t  is needed. The boom must be 
able  t o  move up and down t o  reclaim aa rn1tr.h of t he  p i l e  as possible, ao well  
a s  r o t a t e  so i t  can both s t ack  and reclaim p i l e s  on both s ides  of the t rack .  
The b e l t  i n  the  boom i s  reve r s ib le  t o  accommodate both operations. Many 
s tacker / rec la imers  can operate automatical ly a s  well  as  manually [Ref. 81. 

The t r a v e l i n g  t r i p p e r  w i t h  t u n n e l  r e c l a i m ,  shown i n  F i g .  A.5 i s  
a n o t h e r  t y p e  o f  large-volume h a n d l i n g  sys tem.  I t  i s  o p e r a t i o n a l  a t  t h e  
Superior Terminal [Ref. 121. Coal from the  dumper i s  fed t o  a s i n g l e  elevated 
conveyor b e l t .  A t r a v e l i n g  t r i p p e r  i s  a mechanism which drops coal  o f f  the  
b e l t  anywhere along i t s  length,  thus  a continuous p i l e  i s  formed beneath the  
elevated b e l t .  An underground b e l t  i s  fed by a feeder which t r a v e l s  along a d 

p a r t i a l  tunnel  beneath the  p i l e  i n t o  which coal  has f a l l e n  [Ref. 121. This 
type of reclaim is  s i m i l a r  t o  o ther  underground reclaim, except t h a t  a con- 
tinuous tunnel  has replaced individual  hoppers o r  b ins  i n  t h i s  operation. C 

S t a c k i n g  and r e c l a i m i n g  sys tems a r e  r a t e d  by t h e i r  l i v e - s  t o r a g e  
capacity and speed. Live s torage  i s  t h a t  par t  of the  p i l e  which i s  read i ly  
a c c e s s i b l e  t o  t h e  r e c l a i m i n g  equipment,  a s  opposed t o  dead o r  permanent 
s torage  which must be bulldozed i n t o  the  l ive-storage area. Figure A.6 shows 
the  l ive-  and dead-storage port ions of a s t o c k p i l e  with s t a t ionary  stacking 
and underground reclaim. Live-storage capacity usual ly  ranges from 15,000 t o  
60,000 tons o r  more. Stacking speed i s  d i r e c t l y  r e l a t e d  t o  dumping speed, and 
s tacking r a t e s  range anywhere up t o  4,000 tph  [Ref 81. The Superior terminal 
reclaims a t  a record high r a t e  of 11,000 tph [Ref. 121. 
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F i g .  A.5. T r i p p e r  with Tunnel Reclaim 

F i g ;  A.6 ,  L i v e  and Dead Storage Portions of a Stockpila 



Loading f a c i l i t i e s  come i n  a v a r i e t y  of forms depending on purpose 
and soph i s t i ca t ion .  The simplest  method f o r  t ruck and r a i l  loading i s  use of 
mobile f ron t  end loaders,  which scoop coal  from a p i l e  and dump i t  i n t o  a 
t ruck o r  r a i l  car .  A crane mounted clam s h e l l  bucket can load trucks,  r a i l -  .J 

c a r s ,  o r  vesse ls .  A more modern system i s  the  use of an elevated hopper which 
i s  fed from t h e  top by a conveyor b e l t  from the  reclaiming system [Ref. 131. 
Ra i l  c a r s  o r  t rucks  a r e  posi t ioned beneath the  hopper and loaded from chutes. 
The most modern shiploading systems a r e  a dock mounted t r ave l ing  t r i p p e r  and 
chute t h a t  opera tes  a t  t h e  Superior terminal ,  and the  Rail-to-Water f a c i l i t y  
i n  Chicago, I l l - i n o i s ,  a s  shown i n  Fig. A.7. A conveyor b e l t  extends along the  
length of the  dock, while a t r ave l ing  t r i p p e r  guides coal  from anywhere along 
t h e  b e l t  i n t o  i t s  chute aimed a t  the  s h i p ' s  hold. The chute must be movable 
t o  al low f o r  balanced loading. Loading r a t e s  a r e  d i r e c t l y  r e l a t e d  t o  reclaim 
r a t e s  because loading systesra are fed by reclaim systems. 

The three  major components of a coal  terminal a r e  connected by conveyor 
b e l t  systems. Conveyor b e l t s  range from 48" t o  72" wide and a r e  ra ted  by 
tons-per-hour. Bel t  arrangements can allow f o r  more than one component t o  
opera te  a t  a time, such as coal  from the  dumper d i r e c t l y  t o  a vesse l  loader. 
Scales f o r  weighing coal  f o r  accounting purposes a r e  commonly b e l t  mounted 
[Ref. 101. Belts a r e  o f t e n  covered f o r  dus t  cont ro l .  

Complete c a p i t a l  requirements and t h e i r  c o s t s  f o r  a rail-to-water 
terminal of t e n  mi l l ion  tons-per-year a r e  shown i n  Table A.1. The shiploading 
f igure  shown i s  f o r  a l a rge  loading system, and i t  can be assumed t h a t  a Great 
Lakes vesse l  loading system w i l l  not s i g n i f i c a n t l y  d i f f e r  i n  cos t s .  The t a b l e  
g ives  cos t  es t imates  f o t  r o t a r y  dumping, s tacking/reclaiming,  and shiploading . %  A 

as  discussed; i t  a l s o  shows the  s i g n i f i c a n t  cos t  of o ther  needed equipment. 
Approximately 40 people a r e  required t o  operate such a terminal ,  including 
general  labor ,  supervisors ,  equipment operators ,  mechanics, e l e c t r i c f  ans, and 
c l e r k s  [Ref. 381. 

Table A. 1. Capi ta l  Requirements f o r  a 
Rai l  t o  Water Coal Terminal 

Equipment and Capi ta l  Needed 
Approximate Cost 

( i n  mi l l ions )  

Rotary c a r  dumper 
Stackerlreclaimer 
Shiploading system and dock 
Conveyor systems 
P a r a l l e l  o r  loop t r ack  f o r  110 c a r  u n i t  t r a i n  
Dumper shed 
Ground s to rage  
Loaders and graders 
Dust prevention (sprays ,  dusthoods) 
Maintenances and adminis t ra t ion  bui ld ings  
Contigency and working c a p i t a l  

TOTAL CAPITAL $22 .O 

Source: Ref. 38 




