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IRON AND S T E E L  M A T E R I A L S  R E S O U R C E S  

16 N o v e m b e r  1959 

C O L O N E L  F L Y N N :  G e n e r a l  Mundy ,  G e n e r a l  H o u s e m a n ,  G e n t l e -  
m e n :  I f e e l  a l i t t l e  b i t  out  of c h a r a c t e r  up h e r e  th i s  m o r n i n g .  My 
u s u a l  r o u t i n e  in  th i s  a u d i t o r i u m  is  one  of i n t r o d u c e r ,  m o d e r a t o r ,  and  
l i s t e n e r .  I t  r e m i n d s  m e  of the a f t e r d i n n e r  s p e a k e r  who r o s e  to the  
o c c a s i o n  wi th  the  w e l l - k n o w n  p h r a s e ,  " O u r  s p e a k e r  th i s  e v e n i n g  n e e d s  

I! 
no i n t r o d u c t i o n .  He  d i d n ' t  s h o w  up.  

To turn to the serious side of this morning's business and my 
topic, materials resources for the production of iron and steel, I pro- 
pose to cover the position of iron and steel in our economy, and, for 
that matter, in any modern industrial economy. I will cover capacity 
and production, and the iron and steelmaking processes, which con- 
sume, of course, iron ore, coking coal, limestone, and the additive 

metals, which will be handled in that order. 

I can't stress too much the tremendous importance of iron and 
steel to our economy. We can make a real case out of using the 
steel yardstick as a measure of economic growth. Just think of it. 
Are there many measures available to us to better measure economic 
growth than steel production and capacity? You are well aware of the 
vast strides made by our steel industry since the horse-and-buggy days 
of the turn of the century, but, with your indulgence, and for the benefit 
of some, let's briefly review steel capacity and production of the 
United States and of the rest of the world. 

CHART 

This chart reflects the tremendous growth in steel capacity from 
the turn of the century, when capacity was just over 20 million tons, 
to the present time, as measured by the upper line. At the beginning 
of World War i capacity had doubled, and, by the end of World War I, 
it reached 58 million tons. Parenthetically, I might add that this is 
where the Soviet Union stands today--58 million tons, and this is where 
we were at the end of World War I. 

It doubled again in World War II and then it went on up very speed- 
ily to where we are today, just under 150 million tons. While steel 
capacity increased very steadily, steel production, as measured by 



the  l o w e r  l i ne  and  the b l u e  a r e a ,  w a s  m u c h  m o r e  e r r a t i c ,  w i th  m a n y  
p e a k s  and  v a l l e y s .  

At the t u r n  of the c e n t u r y  s t e e l  p r o d u c t i o n  was  j u s t  o v e r  10 m i l l i o n  
tons .  The  W o r l d  W a r  I p e a k  w a s  50 m i l l i o n  tons .  In the  r o a r i n g  t w e n -  
t i e s  i t  h i t  62, and then ,  at  the  d e p t h  of the  g r e a t  d e p r e s s i o n ,  i t  wen t  
down  to 14 m i l l i o n  tons ,  w h i c h  w a s  not  e v e n  20 p e r c e n t  of t o t a l  c a p a c i t y .  
It t hen  m a d e  a good r e c o v e r y  and ,  w i th  a f e w  u p s  and  downs ,  r e a c h e d  
a r e c o r d  y e a r  of 117 m i l l i o n  tons  in  1955. Owing  to the 1957-58 r e c e s -  
s ion ,  it  d r o p p e d  down  to a p o o r  s h o w i n g  of 84 m i l l i o n  tons  l a s t  y e a r .  
T h i s  y e a r  s t e e l  p r o d u c t i o n  w a s  h e a d e d  f o r  a n o t h e r  r e c o r d .  T h e  f i r s t  
s i x  m o n t h ' s  p r o d u c t i o n  was  j u s t  abou t  60 o r  s o m e w h a t  m o r e ,  but  the 
r e c e n t  s t e e l  s t r i k e  of 116 d a y s  took c a r e  of any  i d e a  of a n e w  r e c o r d  
th i s  y e a r .  

B e f o r e  I l e a v e  th i s  c h a r t ,  i t  i s  s i g n i f i c a n t  to no te  tha t  on ly  o n c e  in  
o u r  h i s t o r y  did s t e e l  p r o d u c t i o n  and c a p a c i t y  c o m e  t o g e t h e r - - i n  1951 
d u r i n g  the K o r e a n  W a r .  T h i s  i s  f o r  an  a n n u a l  a v e r a g e .  Of c o u r s e  s t e e l  
p r o d u c t i o n  h a s  b e e n  100 p e r c e n t  of c a p a c i t y  on m a n y  o c c a s i o n s ,  bu t  
on ly  f o r  one  m o n t h  o r  q u a r t e r - y e a r  p e r i o d s .  But ,  f o r  an  a n n u a l  a v e r -  
age ,  th i s  is  the  on ly  t i m e  in  o u r  h i s t o r y  tha t  t hey  have  c o m e  t o g e t h e r .  
We  c a m e  c l o s e  d u r i n g  e a c h  of the  two W o r l d  W a r s .  

In th i s  r e g a r d  we h a v e  a c u s h i o n  w h i c h  R u s s i a ,  f o r  the t i m e  b e i n g ,  
a t  l e a s t ,  a p p e a r s  to l a c k .  T h e i r  p r o d u c t i o n  and  c a p a c i t y  o v e r  the  y e a r s  

h a v e  b e e n  r i g h t  t o g e t h e r .  

L e t ' s  now t a k e  a w o r l d  v i e w  of p r o d u c t i v e  c a p a c i t y  and  ou tpu t .  

C H A R T  

W o r l d  s t e e l  c a p a c i t y i s  n o w a t  372 m i l l i o n  tons .  How do the  n a t i o n s  
of the w o r l d  s h a r e  in  tha t  c a p a c i t y ?  T h e  s t e e l m a k i n g  c a p a c i t y  of the  
U n i t e d  S t a t e s  and  the r e s t  of the  f r e e  w o r l d  is  285 m i l l i o n  t o n s - - t h e  
l i o n ' s  s h a r e - - w h i l e  tha t  of the  Sov ie t  b loc  i s  on ly  87 m i l l i o n  t ons .  

C H A R T  

As  f a r  as  s t e e l  g r o w t h  i s  c o n c e r n e d ,  the  s t e e l m a k i n g  c a p a c i t y  of 
the  Un i t ed  S t a t e s  and  the  r e s t  of the  f r e e  w o r l d  has  i n c r e a s e d  55 m i l l i o n  
tons  s i n c e  the  y e a r  1955. I h a v e  t a k e n  th is  y e a r  b e c a u s e  w e  h a v e  had  
w o r l d w i d e  a c c u r a t e  da t a  s i n c e  1955. T h e  t o t a l  S o v i e t  b l o c  i n c r e a s e  is 
bu t  19 m i l l i o n  tons .  

2 



CHART 

C a p a c i t y  is one  th ing;  p r o d u c t i o n  is a n o t h e r .  T h e  t o t a l  w o r l d  
s t e e l  p r o d u c t i o n  h a s  a r c e r a g e d  o v e r  the  p a s t  t h r e e  y e a r s  310 m i l l i o n  
tons ,  w h i c h  i s  abou t  85 p e r c e n t  c a p a c i t y  on a w(~r ldwide  b a s i s .  Aga in ,  
the  U n i t e d  S t a t e s  and  the  r e s t  of the  f r e e  w o r l d  e n j o y  the  l i o n ' s  s h a r e  of 
t h i s  p r o d u c t i o n - - 2 3 0  m i l l i o n  t o n s - - w h e r e a s  the s h a r e  of the  Sov ie t  b l o c  

i s  on ly  80 m i l l i o n  tons .  

C H A R T  

As  f a r  as  p r o d u c t i o n  i n c r e a s e  is  c o n c e r n e d ,  tha t  of the  f r e e  w o r l d  
o v e r  the  p a s t  d e c a d e - - a g a i n  u s i n g  a v e r a g e s  f o r  1947-49  and  1 9 5 6 - 5 8 - -  
i s  90 m i l l i o n  tons .  Tha t  of the S o v i e t  b l o c  i s  53 m i l l i o n  tons .  A s i g n i f i -  
can t  f i g u r e  h e r e  i s  the  t r e m e n d o u s  i n c r e a s e  of the  o t h e r  f r e e  w o r l d  
n a t i o n s ,  w h i c h  i s  i n d e e d  a t r i b u t e  to the s u c c e s s  of the I r o n  and  S t e e l  

C o m m u n i t y .  

I t  w o u l d  b e  w e l l  to c o n c l u d e  th i s  b r i e f  r e v i e w  of s t e e l  c a p a c i t y  and  
p r o d u c t i o n  w i t h  an  e v e n  b r i e f e r  r e s u m e  of the p r o d u c t i o n  p r o c e s s e s  
w h i c h  c o n s u m e t h e  b u l k  of the  r a w  m a t e r i a l s  r e q u i r e d  to p r o d u c e  i r o n  
and  s t e e l  I d o n ' t  p r o p o s e  to c o v e r  a t  l e n g t h  the  m a n u f a c t u r e  of i r o n  
and  s t e e l ,  bu t  I do f e e l  tha t  a f e w  w o r d s  a r e  in  o r d e r  to s e t  the  s t a g e  
f o r  a f u l l  d i s c u s s i o n  of the  r a w  m a t e r i a l s  i n v o l v e d .  

C H A R T  

T h e  b a s i c  c o n v e r s i o n  p r o c e s s e s  c o v e r  i r o n m a k i n g  and  s t e e l  m a k i n g .  
O v e r  2 . 5  tons  of r a w  m a t e r i a l s  a r e  u s e d  to p r o d u c e  1 i ngo t  t o n  of s t e e l  
and ,  w i t h  an  a n n u a l  a v e r a g e  p r o d u c t i o n  of s t e e l  of o v e r  100 m i l l i o n  tons ,  
that  m e a n s  tha t  w e  a r e  c o n s u m i n g  o v e r  a q u a t e r - b i l l i o n  tons  of r a w  
m a t e r i a l s  e v e r y  y e a r .  T h e s e  m a t e r i a l s  a r e  c o n s u m e d  by  wha t  I l i k e  
to c a l l  the i r o n m a k i n g  f u r n a c e s  and  the  s t e e l m a k i n g  f u r n a c e s .  T h e  
i r o n m a k i n g  f u r n a c e  i s  the  t e n - s t o r y  b l a s t  f u r n a c e  s h o w n  h e r e .  We 
c h a r g e  o r  f e e d  i n  c a r e f u l l y  m e a s u r e d  q u a n t i t i e s  of i r o n  o r e ,  l i m e s t o n e ,  
a n d  c o k e  i n  t he  top of the  b l a s t  f u r n a c e  v i a  the  sk ip  j a c k  s h o w n  h e r e  a t  F 
the  l e f t .  T r e m e n d o u s  c o l u m s  of a i r ,  h e a t e d  to a t e m p e r a t u r e  of 1200 ° " 
a r e  a d d e d .  T h e s e  c a u s e  the c o k e  to i g n i t e  and  b u r n .  T h e  i r o n  o r e  m e l t s  
and  f o r m s  a m o l t e n  poo l  at  the  b a s e  of the  f u r n a c e .  T h e  l i m e s t o n e  m e l t s ,  
too, and  i t  m e r g e s  w i th  the  i m p u r i t i e s  i n  the  m o l t e n  i r o n  and  f o r m s  a 
s l a g  p o o l  at  the  top of the  i r o n ,  w h i c h  is  d r a w n  off i n to  th i s  s l a g  l a d l e .  

T h e  p i g  i s  d r a w n  a f t e r  e a c h  h e a t  in to  a hot  m e t a l  c a r ,  w h i c h  i s  
3 



nothir~g m o r e  than  a g iant  t h e r m o s  jug  l i n e d  wi th  r e f r a c t o r y  b r i c k .  It 
c a n  be  c a s t  r i g h t  in to  p ig  i r o n  f o r  s h i p m e n t  to f o u n d r i e s  o r  to s t e e l  
p l a n t s  w h i c h  don ' t  h a v e  a b l a s t  f u r n a c e  o p e r a t i o n .  But  the  n o r m a l  
p r a c t i c e  i s  to ho ld  i t  o r  s t o r e  it  un t i l  i t ' s  t i m e  to p o u r  it  in to  the  s t e e l -  
m a k i n g  f u r n a c e s .  

CHART 

T h e s e  a r e  the  s t e e l m a k i n g  f u r n a c e s ,  the  o p e n  h e a r t h ,  the B e s s e m e r ,  
and  the e l e c t r i c .  T h e r e  i s  a l s o  a f o u r t h  f u r n a c e ,  a v e r y  e f f i c i e n t  
f u r n a c e ,  too, and  b r a n d  n e w  to the  indus t r :~  c a l l e d  the  o x y g e n  f u r n a c e .  
T h o s e  of you  who v i s i t  P i t t s b u r g h  w i l l  b e  p r i v i l e g e d  to s e e  the  two 
l a r g e s t  o x y g e n  f u r n a c e s  in  u s e  today  at  the J o n e s  & LaughlLu p l an t  at  
A l i q u i p p a .  

T h e  open  h e a r t h  f u r n a c e  i s  s t i l l  the g r a n d d a d d y  of t h e m  al l ,  p r o -  
duc ing  90 p e r c e n t  of a l l  t he  s t e e l  m a d e  in  th i s  c o u n t r y  today.  It i s  
t h e o r e t i c a l l y  p o s s i b l e  to c h a r g e  100 p e r c e n t  s c r a p  in to  the  open  h e a r t h ,  
100 p e r c e n t  p i g  i r o n ,  o r  any  v a r i a t i o n  of p i g  i r o n  a n d  s c r a p .  T h e  n o r m a l  
c h a r g e  i s  60 p e r c e n t  i r o n  and 40 p e r c e n t  s c r a p ,  and  t h i s  u s u a l l y  d e p e n d s  
on  the  p r i c e  of s c r a p ,  the  o b j e c t i v e  a l w a y s  b e i n g  to get  the  l o w e s t  p r i c e  
s t e e l  c o n s i s t e n t  wi th  the  qua l i ty  d e s i r e d .  

Of the  s c r a p  u s e d  in  the f u r n a c e ,  g e n e r a l l y  ha l f  of i t  i s  h o m e  s c r a p ,  
s c r a p  that  i s  w a s t e  w i t h i n  the s t e e l  p l an t  i t s e l f ,  and it  i s  r e c y c l e d  
t h r o u g h  the  s t e e l m a k i n g  p r o c e s s .  The  o t h e r  ha l f  i s  p u r c h a s e d  s c r a p  o r  
d e a l e r  s c r a p .  

In the  o p e n  h e a r t h ,  l i m e s t o n e  i s  put  in  f i r s t ;  t h e n  t he  s c r a p  i s  
c h a r g e d  in to  the f u r n a c e .  A f t e r  the  s c r a p  m e l t s  the  m o l t e n  i r o n  i s  
p o u r e d  in.  We now c o m e  to an  a d d i t i v e  m e t a l ,  m a n g a n e s e ,  w h i c h  i s  now 
a d d e d  to the  m i x .  The  f u n c t i o n  of m a n g a n e s e  i s  twofold .  F i r s t ,  i t  g i v e s  
the  s t e e l  and  added  s t r e n g t h ,  and  t h e r e f o r e  it i s  p e r f o r m i n g  as  an  a l loy .  
Second ,  i t  f u n c t i o n s  as  a p u r g i n g  a g e n t  to r e m o v e  c e r t a i n  i m p u r i t i e s  
f r o m  the  s t e e l .  T h e r e  is  no k n o w n  s u b s t i t u t e  f o r  m a n g a n e s e .  J u s t  a s  
s t e e l  i s  f u n d a m e n t a l  to ou r  e c o n o m y ,  m a n g a n e s e  i s  e s s e n t i a l  to s t e e l .  

The  f i n a l  p r o d u c t  of the  o p e n  h e a r t h  i s  a c a r b o n  o r  a l o w - a l l o y  
s t e e l .  

I ' l l  sk ip  the B e s s e m e r  c o n v e r t e r .  It i s  s t i l l  i n  u s e  and  i t  has  b e e n  
of t r e m e n d o u s  i m p o r t a n c e  o v e r  the p a s t  y e a r s ,  but  i t s  u s e f u l n e s s  is  
g r e a t l y  d i m i n i s h i n g ,  p r i m a r i l y  b e c a u s e  of i t s  i n f l e x i b i l i t y .  It j u s t  
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won't use a scrap. The total production of Bessemers in this country 
today is running only about 2 or 3 percent of the total production. 

T h e  e l e c t r i c  f u r n a c e  i s  the  t h o r o u g h b r e d  of the  i n d u s t r y .  B e c a u s e  
of the  a b i l i t y  of c o n t r o l  the  i n t e n s e  h e a t  w i t h i n  the  e l e c t r i c  f u r n a c e ,  i t  
i s  p o s s i b l e  to m a k e  s t e e l s  tha t  j u s t  c a n ' t  be  m a d e  any o t h e r  way.  T h e s e  
a r e  the h i g h - t e m p e r a t u r e ,  h e a t - r e s i s t a n t  s t e e l s  w h i c h  we  u s e  f o r  t oo l s ,  
b e a r i n g s ,  and  j e t  e n g i n e  p a r t s .  T h i s  p r o d u c t i o n  r e p r e s e n t s  abou t  6 p e r -  
cen t  of t o t a l  s t e e l  p r o d u c t i o n  in  the  c o u n t r y .  

T h i s  m o r n i n g ,  then ,  we h a v e  put  the  s p o t l i g h t  on  s t e e l  a s  a y a r d -  
s t i c k  of e c o n o m i c  g r o w t h .  We h a v e  t a k e n  a good,  s o l i d  look  at s t e e l  
c a p a c i t y  and  p r o d u c t i o n  i n  the  U n i t e d  S t a t e s  and  in  the  r e s t  of the  w o r l d .  
In ou r  b r i e f  d i s c u s s i o n  of the  p r o c e s s e s  i n v o l v e d  in  c o n v e r t i n g  r a w  
m a t e r i a l s  to i r o n  and  then  to s t e e l ,  we  h a v e  h i t  on  the  m a j o r  r a w -  
m a t e r i a l  r e s o u r c e s  r e q u i r e d - - i r o n  o r e ,  c o k i n g  coa l ,  l i m e s t o n e ,  m a g a -  
n e s e ,  and,  of c o u r s e ,  t h e r e  a r e  the o t h e r  a d d i t i v e  m e t a l s .  

Let's now examine the United States and the world resources out- 
look for these materials, and also discuss the extent of the United 

States' dependence on overseas sources. 

The  m o s t  i m p o r t a n t  r a w  m a t e r i a l  i s  i r o n  o r e .  Of the  2 . 5  tons  
of r a w  m a t e r i a l s  r e q u i r e d  to p r o d u c e  one  ton  of ingo t  s t e e l ,  o v e r  one  
ton  i s  i r o n  o r e .  Only  10 y e a r s  ago we  p r o d u c e d  o v e r  o n e - h a l f  of the  
w o r l d ' s  output .  In  1957 our  p r o d u c t i o n  of i r o n  o r e  d i d n ' t  d rop ,  but  
o u r  p r o d u c t i o n  of 100 miLi ion  tons  r e p r e s e n t e d  on ly  o n e - f o u r t h  of the  

w o r l d ' s  output .  

I t hough t  I wou ld  b e  ab l e  to a n n o u n c e  to you th i s  m o r n i n g  that  we  
a r e  the  w o r l d ' s  l a r g e s t  p r o d u c e r  of i r o n  o r e .  We h a v e  b e e n  f o r  y e a r s  
and  y e a r s ,  but ,  u n f o r t u n a t e l y ,  I r e c e i v e d  a l a t e  r e p o r t  l a s t  w e e k  f r o m  
the  B u r e a u  of M i n e s  w h i c h  p u s h e d  us  in to  s e c o n d  p l a c e .  T h e  Sov ie t  
Un ion  today  i s  the  w o r l d ' s  l a r g e s t  p r o d u c e r  of i r o n  o r e .  

In  1958 we p r o d u c e d  on ly  69 m i l l i o n  tons  i n  th i s  c o u n t r y ,  w h i c h  
w as  but  17 p e r c e n t  of the t o t a l  w o r l d  p r o d u c t i o n .  T h e  Sov ie t  U n i o n ' s  
p r o d u c t i o n  of o v e r  80 m i l l i o n  tons  r e p r e s e n t e d  22 p e r c e n t .  

We a r e ,  h o w e v e r ,  the  w o r l d ' s  l a r g e s t  c o n s u m e r  of i r o n  o r e .  We 
c o n s u m e  o n e - t h i r d  of the  w o r l d ' s  output ,  and  t oday  we a r e  a l s o  the  
w o r l d ' s  l a r g e s t  i m p o r t e r  of i r o n  o r e .  



C HART 

T h i s  c h a r t  p r o v i d e s  1957 e s t i m a t e s  of i r o n  o r e  r e s e r v e s  in  the  
U n i t e d  S t a t e s .  I h a v e  d i v i d e d  m y  da t a  r e g i o n a l l y .  We  h a v e  f ive  o r e -  
p r o d u c i n g  r e g i o n s  in  the  c o u n t r y .  F i r s t  and f o r e m o s t ,  of c o u r s e ,  i s  
o u r  L a k e  S u p e r i o r  r e g i o n ,  the S t a t e s  of M i n n e s o t a ,  M i c h i g a n ,  and  
W i s c o n s i n ,  w h i c h  p r o d u c e  a n d  w h i c h  h a v e  r e s e r v e s  w h i c h  a r e  f o u r  
t i m e s  t h o s e  of the  o t h e r  r e g i o n s  c o m b i n e d .  

T h e  S o u t h e a s t  R e g i o n  r a n k s  s e c o n d ,  and  th i s ,  f o r  the m o s t  p a r t ,  
c o m p r i s e s  j u s t  the S ta t e  of  A l a b a m a .  T h e r e  a r e  s o m e  i r o n - o r e  d e p o s i t s  
i n  the f r i n g e  S t a t e s ,  bu t  m o s t  of the  i r o n  o r e  i s  in  A l a b a m a .  I m i g h t  
add  tha t  th i s  i s  the  one  spo t  in  the c o u n t r y  w h e r e  i r o n  o r e ,  l i m e s t o n e ,  
and  c o a l  c o i n c i d e  g e o g r a p h i c a l l y .  

T h e  N o r t h e a s t  R e g i o n  c o n s i s t s  of the S t a t e s  of N e w  Y o r k ,  P e n n s y l v -  
a n i a ,  N e w  J e r s e y ,  and  a f e w  o t h e r s .  We have  the  B e n s o n  M i n e s  in  
N e w  Y o r k ,  the  C o r n w a l l  d i s t r i c t  i n  P e n n s y l v a n i a ,  a n d  the O x f o r d  d i s -  

t r i c t  in  N e w  J e r s e y .  

Y o u  no t e  tha t  we  t h e n  d rop  off to r e l a t i v e l y  i n s i g n i f i c a n t  r e s e r v e s ,  
w h i c h  a r e  f o r  the m o s t  p a r t  in  U tah  and  C a l i f o r n i a ,  in  the W e s t e r n  
R e g i o n ,  w h i c h  a r e  i m p o r t a n t  to l o c a l  s t e e l - p r o d u c i n g  c o m p l e x e s  on the  

w e s t  c o a s t .  

Y o u  w i l l  no te  the  F e  d i v i s i o n s .  F e  of c o u r s e  m e a n s  i r o n .  I h a v e  
s h o w n  in  r e d  the r e s e r v e s  of h i g h - g r a d e  o r e s ,  t h o s e  c o n t a i n i n g  m o r e  
than  50 p e r c e n t  i r o n .  F o r  b l a s t  f u r n a c e  u s e ,  the  o r e  m u s t  b e  g r e a t e r  
than  50 p e r c e n t  m e t a l l i c  i r o n .  T h e  b e s t  of the  o r e s  r a n g e  f r o m  22 to 
45 p e r c e n t .  T h e s e  a r e  the  l e a n  o r  the  l o w - g r a d e  o r e s  w h i c h  m u s t  b e  
t r e a t e d  o r  u p g r a d e d  by  one  o r  m o r e  p r o c e s s e s  w h i c h  a r e  k n o w n  w i t h i n  
the  t r a d e  a s  b e n e f i c i a t i o n .  In  the  o ld  d a y s  b e n e f i c i a t i o n  a m o u n t e d  to no 
m o r e  than  h a n d - s o r t i n g  o r  w a s h i n g .  T o d a y  it  i n v o l v e s  c o m p l i c a t e d  
t r e a t m e n t  p r o c e s s e s  w h i c h  a r e  d e s i g n e d  to r e m o v e  the  w o r t h l e s s  m a t t e r  
f r o m  the  o r e  and  to i n c r e a s e  the  i r o n  c o n t e n t  of the  f i n a l  p r o d u c t .  

T h e  t a c o n i t e  d e v e l o p m e n t  on the  M e s a b i  and  the j a s p e r  d e v e l o p m e n t  
in  M i c h i g a n  a r e  d r a m a t i c  e x a m p l e s  of t a k i n g  a h e r e t o f o r e  n o n c o m m e r -  
c i a l ,  w o r t h l e s s  r o c k ,  c o n t a i n i n g  but  22 to 35 p e r c e n t  i r o n  o r e ,  and  
c o n v e r t i n g  i t  to e x t r e m e l y  h i g h - g r a d e  i r o n  o r e  p e l l e t s  w h i c h  c o n t a i n  
p lu s  o r  m i n u s  65 p e r c e n t  i r o n  o r e .  T h i s  w i l l  be  d i s c u s s e d  l a t e r ,  and  
y o u ' l l  s e e  a v e r y  e x c e l l e n t  f i l m  at  10:30 on t a c o n i t e  d e v e l o p m e n t .  
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R e s e r v e s  a r e  t h o s e  w h i c h  h a v e  b e e n  p r o v e d  by  d r i l l i n g  o r  g e o l o g i c  
e x p l o r a t i o n .  T h e s e ,  l i s t e d  as  a p o t e n t i a l ,  a r e  e s t i m a t e s  m a d e  by  
e x p e r t  g e o l o g i s t s .  T h e  f i g u r e s  on th i s  c h a r t  w h i c h  a r e  of p r i m a r y  
i n t e r e s t  to us  a r e  t h e s e  g r a n d  to t a l s .  We h a v e  c l o s e  to 3 b i l l i o n  tons  
of h i g h - g r a d e  r e s e r v e s  l e f t  in the  U n i t e d  S t a t e s ,  and  in  ou r  h i s t o r y  we 
h a v e  c o n s u m e d  c l o s e  to 4 b i l l i o n  t o n s  of o r e .  J u s t  a l i t t l e  e a s y  a r i t h -  
m e t i c  on  y o u r  p a r t  w i l l  i n d i c a t e  to you  the  l i fe  of t h e s e  r e s e r v e s .  

T h e  l o w - g r a d e  o r e s ,  w h i c h  r a n g e  f r o m  22 to 45 p e r c e n t  i r o n ,  a r e  
r e p r e s e n t e d  by  a v e r y  c o n s i d e r a b l e  70 b i l l i o n  tons ,  T h e s e  a r e  the  o r e s  
w h i c h  wil l  k e e p  our  b l a s t  f u r n a c e s  o p e r a t i n g  in to  the  r e m o t e  f u t u r e ,  
p a r t i c u l a r l y  f r o m  the  c o n c e n t r a t i o n  of l o w - g r a d e  t a c o n i t e s  and j a s p e r s  in  

M i n n e s o t a  and  M i c h i g a n .  

F o r  y e a r s  the  L a k e  S u p e r i o r  r e g i o n  c o n t r i b u t e d ,  r o u g h l y ,  80 p e r -  
cen t  of al l  the  i r o n  o r e  r e q u i r e m e n t s  of the  U n i t e d  S t a t e s  s t e e l  i n d u s t r y .  
R e c e n t l y ,  L a k e  S u p e r i o r  p r o d u c t i o n  has  d r o p p e d  to a p p r o × i m a t e l y  60 
p e r c e n t  of t o t a l  U .S .  r e q u i r e m e n t s ,  and the  d i f f e r e n c e  ha s  b e e n  m a d e  
up by  i m p o r t s .  T h i s  60 p e r c e n t ,  h o w e v e r ,  s t i l l  r e p r e s e n t s  80 p e r c e n t  
of a l l  of the i r o n  o r e  p r o d u c e d  in  the  U n i t e d  S t a t e s .  

CHART 

T h e  t r e m e n d o u s  i m p o r t a n c e  of the  L a k e  S u p e r i o r  i r o n  r a n g e s ,  
s u c h  as  the  M e s a b i ,  the  V e r m i l i o n ,  and  the  Cuyuna,  and the  u p p e r  
M i c h i g a n  r a n g e s  of M a r q u e t t e  and M e n o m i n e e ,  a r e  v i v i d l y  p o r t r a y e d  
on  th i s  m a p .  It s h o w s  the f low of L a k e  S u p e r i o r  o r e s  t h r o u g h  the  L a k e  to the  
s t e e l  c o m p l e x e s  at Ga ry ,  C l e v e l a n d ,  P i t t s b u r g h ,  Buffa lo ,  and so f o r t h .  

O v e r  80 m i l l i o n  tons  of o r e  f i l l  t h i s  w i d e  r e d  l i ne  i n  a n o r m a l  y e a r .  
If you  w e r e  to l oad  that  i r o n  o r e  in to  a s i n g l e  t r a i n  of s t a n d a r d  o r e  c a r s ,  
i t  would  r e a c h  a l e n g t h  of 6, 600 m i l e s .  S t a r t e d  in  Dulu th ,  it would  
t e r m i n a t e  in  P e i p i n g ,  Ch ina .  B r o t h e r ,  t h a t ' s  a lot  of o r e !  

B e c a u s e  of ou r  v e r y  c o n s i d e r a b l e  d e p e n d e n c e  on  L a k e  S u p e r i o r  
o r e s  and  the  d w i n d l ~ n g r e s o u r c e s  of h i g h - g r a d e ,  r e a d i l y  a c c e s s i b l e  o r e s  
in  th is  d i s t r i c t ,  we  m u s t  look  now to o t h e r  s o u r c e s  of i r o n  o r e  to s u s -  
t a i n  o u r  i n d u s t r y  in the  f u t u r e .  Many  s t u d i e s  h a v e  b e e n  m a d e  of f u t u r e  
i r o n  o r e  r e q u i r e m e n t s  and  s o u r c e s  of supp ly .  I l i k e  th i s  one .  
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It h a s  a p p e a r e d  in m a n y  r e c e n t  i r o n  and  s t e e l  p u b l i c a t i o n s  and  it  
i s  an  e s t i m a t e  m a d e  b y  e x p e r t s - - m i n i n g  e n g i n e e r s ,  s t e e l  p l an t  e x e c u -  
t i v e s ,  and g e o l o g i s t .  T h i s  u p p e r  b l a c k  l i n e  i s  a p r o j e c t i o n  of o u r  
c o m p o s i t e  r e q u i r e m e n t s  to m e e t  the  n e e d s  of i n d u s t r y  t h r o u g h  1988,  
and  it  i s  an  e s t i m a t e  m a d e  by  s t e e l  p l a n t  e x e c u t i v e s .  

T h e  s e v e n  i r r e g u l a r  b l o c k s  i n d i c a t e  the  s o u r c e s  of o u r  i r o n  o r e  
o v e r  the  nex t  25 o r  30 y e a r s .  B l o c k s  1 to 5 a r e  o u r  d o m e s t i c  s o u r c e s ,  
and  6 and  7 a r e  n e c e s s a r y  i m p o r t  o r e s .  B l o c k s  1 to 3 s h o w  the  d w i n d -  
l i ng  r e s o u r c e s  of o u r  h i g h - g r a d e  o r e s  f r o m  the L a k e  S u p e r i o r  r e g i o n ,  
w h i c h  I h a v e  a l r e a d y  r e f e r r e d  to. B l o c k  4 s h o w s  a r e a l l y  good e x p a n s i o n  
of t a c o n i t e  c o n c e n t r a t e s  f r o m  l o w - g r a d e  o r e s .  B l o c k  5 s h o w s  a s l i g h t  
i n c r e a s e  a n d  t hen  r e l a t i v e  s t a b i l i t y  f o r  the  o t h e r  f o u r  r e g i o n s .  

D o m e s t i c a l l y ,  then ,  the  a n s w e r  to o u r  p r o b l e m  l i e s  in  B l o c k  4, 
the  p r o d u c t i o n  of h i g h - g r a d e  c o n c e n t r a t e s  f r o m  l o w - g r a d e  o r e s ,  and  
tha t  i s  n o t h i n g  bu t  th i s  p r o c e s s  h e r e  on  a t r e m e n d o u s ,  m u l t i m i l l i o n -  
d o l l a r  s c a l e .  In tha t  r e g a r d  we  c a n  be  m i g h t y  t hank fu l  f o r  the  f a r s i g h t e d  
m e n  l i ke  P r o f e s s o r  E.  W. D a v i s  of the  M i n e s  E x p e r i m e n t  S t a t i o n  of the  
U n i v e r s i t y  of M i n n e s o t a ,  who m a d e  th is  p r o c e s s  not  j u s t  a p o t e n t i a l  bu t  
a r e a l i t y .  

T h e  s e c o n d  a n s w e r  to the  p r o b l e m  of t o m o r r o w ' s  o r e  l i e s  in  the  
i m p o r t  of o r e s  f r o m  f o r e i g n  s o u r c e s .  No te  the  t r e m e n d o u s  e x p a n s i o n  
of e x p e c t e d  i m p o r t s  f r o m  C a n a d a  and  a r e l a t i v e l y  m o d e s t  e x p a n s i o n  of 
o r e s  f r o m  c o u n t r i e s  o t h e r  t han  C a n a d a .  O b v i o u s l y ,  as  n e w  d e p o s i t s  of 
i r o n  o r e  a r e  d i s c o v e r e d  in  the  w o r l d ,  the  l i n e s  b e t w e e n  b l o c k s  6 and  7 
c o u l d  sh i f t ,  m e a n i n g  m o r e  o r e s  f r o m  C a n a d a  and  l e s s  f r o m  the  r e s t  of 
the  w o r l d ,  o r  v i c e  v e r s a .  

C H A R T  

O t h e r  t h a n  C a n a d a  t h e r e  a r e  t h r e e  m a i n  s o u r c e s  of o r e .  T h e y  a r e  
N o r t h e r n  S w e d e n ,  W e s t  A f r i c a ,  and South  A m e r i c a .  S w e d i s h  o r e  i s  
r e l a t i v e l y  i n s i g n i f i c a n t  f r o m  a t o n n a g e  po in t  of v i e w .  In  A f r i c a  i r o n  o r e  
a c t i v i t y  is  c u r r e n t l y  c e n t e r e d  in  L i b e r i a ,  f r o m  w h o m  w e  i m p o r t  in  e x -  
c e s s  of a m i l l i o n  tons  on a n  a n n u a l  b a s i s .  L i b e r i a n  c a p a c i t y  i s  e x p e c t e d  
to i n c r e a s e  to 10 m i l l i o n  tons  by  1962, and  we  c a n  coun t  on a l a r g e  s h a r e  
of th i s  e x p a n s i o n .  
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I r o n  o r e  i s  a l s o  b e i n g  d e v e l o p e d  i n  F r e n c h  N o r t h w e s t  A f r i c a ,  i n  

M a u r i t a n i a ,  and  i t  i s  b e i n g  m i n e d  in  A l g e r i a .  • T h i s  o r e ,  h o w e v e r ,  I 
b e l i e v e ,  w i l l  f ind  i t s  w a y  in to  the  E u r o p e a n  s t e e l  ~ p l e x .  

In  Sou th  A m e r i c a  a l l  the  k n o w n  d e p o s i t s  of i r o n  o r e  on  bo th  the 
e a s t  and  the  w e s t  c o a s t s  a r e  u n d e r  v e r y  a c t i v e  s t u d y .  V e n e z u e l a  i s  o u r  
m o s t  ~ m p o r t a n t  f o r e i g n  s o u r c e  of i r o n  o r e ,  and  w e  a r e  c u r r e n t l y  
i m p o r t i n g  abou t  15 m i l l i o n  tons  a y e a r  of r e a l l y  h i g h - g r a d e  o r e  f r o m  
V e n e z u e l a .  T h e  p o t e n t i a l  i s  doub le  and  e v e n  t r i p l e  tha t  f i g u r e .  On the 
w e s t  c o a s t  we  a r e  now i m p o r t i n g  o v e r  3 m i l l i o n  tons  a y e a r  f r o m  P e r u .  
I t s  ou tpu t  i s  e x p e c t e d  to doub le .  T h e  s a m e  is  t r u e  of C h i l e ,  bu t  a p o r -  
t i on  of i t s  e x p a n s i o n  i s  e x p e c t e d  to go to J a p a n .  

We a r e  i m p o r t i n g  l e s s e r  t o n n a g e s  f r o m  B r a z i l  a t  p r e s e n t ,  bu t  i t s  
d e p o s i t s  a r e  b e i n g  v e r y  a c t i v e l y  e x p l o r e d .  

B y  m e r e l y  v i e w i n g  the  m a p ,  I th ink  tha t  y o u  w i l l  a g r e e  w i th  m e  tha t  
I n e e d  s a y  l i t t l e  c o n c e r n i n g  the  v u l n e r a b i l i t y  of s e a  l a n e s  in  the  e v e n t  
of a n a t i o n a l  e m e r g e n c y  w h i c h  w o u l d  p e r t a i n  to a l l  t h e s e  c o u n t r i e s  tha t  
I h a v e  m e n t i o n e d ,  w i t h  the  e x c e p t i o n  of C a n a d a .  In r e s e a r c h i n g  
C a n a d i a n  i r o n  d e p o s i t s ,  I w a s  j u s t  a l i t t l e  m o r e  than  a m a z e d  to l e a r n  
that  j u s t  20 y e a r s  ago  C a n a d a  w a s  c o n s p i c u o u s l y  a b s e n t  f r o m  the r a n k s  
of i r o n - o r e  p r o d u c i n g  n a t i o n s .  In f a c t ,  i t  w a s  i n  1939 in  O n t a r i o  tha t  
i r o n - o r e  p r o d u c t i o n  w a s  r e s u m e d  a f t e r  a p e r i o d  of 15 y e a r s  of t o t a l  
i n a c t i v i t y .  H i g h e r  o r e  p r i c e s  and  W o r l d  W a r  II w e r e  the  i n i t i a l  s t i m u l i .  
T h e  d i s c o v e r y  and  d e v e l o p m e n t  of i r o n  o r e  i n  the  L a b r a d o r - Q u e b e c  a r e a ,  
a n  a r e a  w h i c h  h a d n ' t  p r o d u c e d  one  p o u n d  of o r e  p r i o r  to 1954, and  the  
o p e n i n g  of the  St. L a w r e n c e  S e a w a y  c o m b i n e d  to m a k e  C a n a d a  the  k e y  
f a c t o r  i n  t he  a n s w e r  to the  p r o b l e m  of t o m o r r o w ' s  o r e .  

C a n a d a  i s  c u r r e n t l y  e x p o r t i n g  c l o s e  to 20 m i l l i o n  tons  on a n  a n n u a l  
b a s i s  to t he  U n i t e d  S t a t e s  and  E u r o p e ,  and  i t s  e x p o r t s  a r e  e x p e c t e d  to 
i n c r e a s e  to 35 m i l l i o n  tons  b y  1965 f r o m  e x p a n s i o n  p r o g r a m s  c u r r e n t l y  
u n d e r  w a y .  C a n a d a  h a s  the  r e s e r v e s  to d o u b l e  and  e v e n  t r i p l e  th i s  p r o -  
d u c t i o n  in  the  nex t  25 y e a r s .  

So, f r o m  a c o n t i n e n t a l  po in t  of v i e w - - a n d  I th ink  that  f o r  m a n y  of 
t h e s e  i t e m s  a c o n t i n e n t a l  p o i n t  of v i e w  i s  of r e a l  ~ m p o r t a n c e  to u s - -  
v u l n e r a b l e  s e a  l a n e s  f r o m  Sou th  A m e r i c a  and  f r o m  A f r i c a  s h o u l d  b e  of 
m u c h  l e s s  c o n c e r n  to us .  

In  s u m ,  i r o n  o r e  s u p p l i e s  a r e  m o r e  than  a m p l e  f o r  the  i m m e d i a t e  
f u t u r e .  F o r  f u t u r e  g e n e r a t i o n s ,  I f e e l  w e  w i l l  h a v e  to c a l l  m o r e  and  
m o r e  on  the  p r o d u c t i o n  of  h i g h - g r a d e  c o n c e n t r a t e s  f r o m  l o w - g r a d e  o r e s .  
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A l s o ,  o v e r  the  l ong  r u n ,  o u r  d e p e n d e n c e  on  f o r e i g n  o r e  f r o m  C a n a d a ,  
A f r i c a ,  and  South  A m e r i c a  w i l l  c e r t a i n l y  i n c r e a s e .  

Now f o r  a look  at  R u s s i a n  i r o n  o r e  r e c o u r c e s .  R u s s i a ,  a s  I m e n -  
t i o n e d  b e f o r e ,  took  o v e r  f i r s t  p l a c e  in  the  r a n k s  of i r o n - o r e  p r o d u c i n g  
c o u n t r i e s  in  1958. In a d d i t i o n  to b e i n g  s e l f - s u f f i c i e n t ,  she  e x p o r t s  
i r o n  o r e  to the s a t e l l i t e s ,  n o t a b l y  to P o l a n d  and  to C z e c h o s l o v a k i a .  
R u s s i a  h a s  a b u n d a n t  i r o n  o r e  r e s e r v e s .  H e r  p o t e n t i a l  r e s e r v e s  a r e  
e s t i m a t e d  to b e  g r e a t e r  than  t h o s e  of a n y  o t h e r  n a t i o n .  M u c h  a r e  of a 
l o w e r  g r a d e ,  but ,  w i t h  i m p r o v e d  b e n e f i c i a t i o n  p r o c e s s e s ,  R u s s i a ,  l i k e  
the  U n i t e d  S t a t e s ,  w i l l  n e v e r  s u f f e r  f r o m  the  l a c k  of b l a s t  f u r n a c e  i r o n .  

L e t ' s  now t u r n  to c o a l .  T h e  m a i n  u s e  of c o a l  i s  to p r o d u c e  a h i g h -  
s t r e n g t h  c o k e  f o r  b l a s t  f u r n a c e s .  I t  i s  a l s o i n q p o r t a n t  a s  a p r o d u c e r  
of e n e r g y  f o r  the  e l e c t r i c  f u r n a c e s .  C o k i n g  c o a l  s h o u l d  h a v e  t h e s e  
c h a r a c t e r i s t i c s :  F i r s t ,  i t  s h o u l d  h a v e  a low v o l a t i l e  c o n t e n t  so tha t  i t  
b u r n s  s l o w l y .  S e c o n d ,  i t  s h o u l d  h a v e  a low a s h  c o n t e n t .  T h i r d ,  i t  
s h o u l d  h a v e  t e c h n i c a l  c h a r a c t e r i s t i c s  w h i c h  w i l l  p r o d u c e  a h i g h - s t r e n g t h  
c o k e .  

B o t h  the  U n i t e d  S t a t e s  and  R u s s i a  h a v e  a b u n d a n t  c o a l  r e s e r v e s .  
W e  a r e  s a i d  to h a v e  r e s e r v e s  of o v e r  1 t r i l l i o n  tons  of b i t u m i n o u s  
c o a l  a l o n e  in  th i s  c o u n t r y ,  and  o v e r  ha l f  of t h e s e  a r e  r e c o v e r a b l e  f r o m  
p r e s e n t - d a y  m i n i n g  t e c h n i q u e s .  R u s s i a ' s  r e s e r v e s  a r e  s e c o n d  on ly  to 
o u r s  and  s h e  c o n t r o l s  o v e r  t h r e e - f o u r t h s  of  the  c o a l  d e p o s i t s  of E u r o p e .  
N e i t h e r  the  U n i t e d  S t a t e s  n o r  R u s s i a  h a s  a c o a l  p r o b l e m .  B o t h  a r e  s e l f -  
s u f f i c i e n t  and  bo th  a r e  ne t  e x p o r t e r s  of c o a l .  

C o a l  w i th  the  n e c e s s a r y  c h a r a c t e r i s t i c s  tha t  I h a v e  m e n t i o n e d ,  h o w -  
e v e r ,  m i g h t  s o m e  day  p r e s e n t  a p r o b l e m ,  but  I a m  s u r e  tha t  w i th  r e -  
s e a r c h p r o c e s s e s  w i l l b e  d e v e l o p e d  to a l l o w  a g r e a t e r  u s e  of  h i g h -  
v o l a t i l e  c o a l  a s  a b l e n d  wi th ,  o r ,  p e r h a p s ,  e v e n  as  a s u b s t i t u t e  f o r ,  l o w -  
v o l a t i l e  c o a l  

I have covered the function of limestone in the manufacture of iron 
and steel. As you recall, its primary function is to remove silica from 
the iron in the blast furnace. In the steelmaking furnace it removes the 
small remaining quantity of silica from the steel. It also removes 
phosphorus. Limestone is of very common occurrence throughout the 
world. Adequate resources are no problem and most steel companies 
have captive sources in close proximity to the producing areas. 

L e t ' s  n o w  p r o c e e d  to the  a d d i t i v e  m e t a l s .  
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C H A R T  

T h e s e  a l l o y i n g  m e t a l s  w e r e  u s e d  in  the q u a n t i t i e s  s h o w n  i n  the  
m a n u f a c t u r e  of s t e e l  in  1958. T h o s e  s h o w n  in  b l u e  a r e  the  m e t a l s  
w h i c h  w e  b r o u g h t  in  f r o m  f o r e i g n  s o u r c e s ,  and  t h o s e  s h o w n  i n  y e l l o w  
a r e  t h o s e  w h i c h  we  p r o d u c e d  d o m e s t i c a l l y .  

I c o v e r e d  the func~imms of m a n g a n e s e  e a r l i e r .  Y o u  r e c a l l  m y  
m e n t i o n i n g  tha t  t h e r e  i s  no s u b s t i t u t e  f o r  m a n g a n e s e  in  s t e e l m a k i n g .  
F o r  e v e r y  ton of s t e e l  p r o d u c e d ,  an  a v e r a g e  of 13 p o u n d s  of m a n g a n e s e  
i s  r e q u i r e d .  As  f a r  a s  the  U n i t e d  S t a t e s  i s  c o n c e r n e d ,  we  a r e  d e f i n i t e l y  
a h a v e - n o t  Na t ion .  T h e s a m e  c a n  b e  s a i d  of C a n a d a .  We d o n ' t  k n o w  of 
a s i n g l e  c o m m e r c i a l  d e p o s i t  t h e r e .  We a r e  h e a v i l y  d e p e n d e n t  on  Ind i a ,  
A f r i c a ,  and  L a t i n  A m e r i c a .  It i s  a c r i t i c a l  i t e m  on the  s t o c k p i l e  l i s t ,  
and,  in  the  e v e n t  of an  e m e r g e n c y ,  the  s t o c k p i l e  w o u l d  c o m e  in to  p l a y ,  

R u s s i a ,  on the  o t h e r  hand ,  h a s  v a s t  s o u r c e s  of m a n g a n e s e .  She  
i s  the  w o r l d ' s  l a r g e s t  p r o d u c e r .  She p r o d u c e s  s o m e  40 o r  45 p e r c e n t  
of the t o t a l  w o r l d ' s  p r o d u c t i o n .  

B e c a u s e  i t  i s  c r i t i c a l ,  C o l o n e l  L e i d y  h a s  c h o s e n  i t  a s  an  OP top ic ,  
and  I a m  c o u n t i n g  o n  h i m  to g ive  y o u  the  c o m p l e t e  r u n - d o w n  on m a n -  
g a n e s e  f r o m  th i s  p l a t f o r m  in  the  nex t  f e w  w e e k s .  

C h r o m e  o r e  is  a n  i m p o r t a n t  a l l o y i n g  e l e m e n t  u s e d  in  the  h a r d e n i n g  
of s t e e l s .  A g a i n ,  h e r e ,  we  h a v e  a v e r y  p a t h e t i c  p i c t u r e .  A l l  of the  
c h r o m e  p r o d u c e d  in  a l l  of the W e s t e r n  H e m i s p h e r e  wou ld  s c a r c e l y  m a k e  
one  s m a l l  den t  i n  the  t o t a l  c o n s u m p t i o n  of the  U n i t e d  S t a t e s  on  a o n e - y e a r  
b a s i s .  O u r  p r i n c i p a l  s o u r c e s  of c h r o m e  o r e  a r e  T u r k e y ,  the  P h i l i p p i n e s  

and  South  A f r i c a .  

In  the  e v e n t  of a n  e m e r g e n c y ,  a g a i n  the  s t o c k p i l e  m u s t  m e e t  o u r  

r e q u i r e m e n t s .  

R u s s i a  r a n k s  f i f th  a m o n g  the  c h r o m i t e - p r o d u c i n g  c o u n t r i e s  of the  
w o r l d .  She a p p e a r s  to be  in  a good p o s i t i o n  f o r  the  f u t u r e .  

Nickel is another important alloying element and it is used partic- 
ularly in our stainless steels and for heavy armor plate. Canada 
produces close to two-thirds of the world's output of nickel, just north 
of us, in the Sudbury District. Russia, New Caledonia, and Cuba account 
for most of the remaining one-third. From a continental point of view, we 
we are not a have-notNation. Our good neighbor to the north willsee to 
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In s u m ,  we a r e  in  an e x c e l l e n t  p o s i t i o n  wi th  r e s p e c t  to the  n a t u r a l  
r e s o u r c e s  upon  w h i c h  ou r  i r o n  and s t e e l  i n d u s t r y  d e p e n d s ,  w i th  only,  
a r e l a t i v e l y  f e w  m i n o r  p r o b l e m s  w h i c h  r e s e a r c h ,  the s t o c k p i l e ,  and 
the  c o n t i n e n t a l  po in t  of v i e w  r e a d i l y  r e s o l v e .  We a r e  f a r  out  f r o n t ,  
a l t h o u g h  the  gap i s  n a r r o w i n g ,  and in s p i t e  of t a lk  of R u s s i a ' s  c a t c h -  
i n g  up and e v e n t u a l l y  o u t d i s t a n c i n g  us ,  I a m  c o n v i n c e d  tha t  wi th  the 
p r o p e r  p o l i c i e s ,  i n b o r n  i n g e n u i t y ,  and  t e c h n o l o g i c a l  i m p r o v e m e n t s  
tha t  a r e  bound  to c o m e  we w i l l  m a i n t a i n  ou r  a d v a n t a g e ,  not  j u s t  f o r  
a d e c a d e  o r  a g e n e r a t i o n  but  f o r  a l l  t i m e  and f o r e v e r .  

Thank you. 

C A P T A I N  HUMES:  C o l o n e l  F l y n n  i s  r e a d y  f o r  y o u r  q u e s t i o n s .  

QUESTION:  Pau l ,  I n o t i c e d  that  you  d i d n ' t  m e n t i o n  the  w a t e r  
p r o b l e m  in  y o u r  s t e e l m a k i n g  p r o c e s s e s .  We h a v e  b e e n  led  to b e l i e v e  
that  th i s  i s  b e c o m i n g  a c r i t i c a l  p r o b l e m .  I w o n d e r  if  you  cou ld  touch  on  
that  in  s o m e  of y o u r  s t e e l - p r o d u c i n g  a r e a s .  

C O L O N E L  F L Y N N :  Y e s .  Two i t e m s  which I d i d n ' t  m e n t i o n  and  
w h i c h  a r e  bo th  n a t u r a l  r e s o u r c e s  and  a r e  h e a v i l y  i n v o l v e d  in  s t e e l -  
m a k i n g  a r e  a i r  and  w a t e r ,  two i t e m s  w h i c h  t ake  p r e t t y  m u c h  f o r  g r a n t e d .  

P e r h a p s  I c an  b e s t  d e s c r i b e  the  w a t e r  p r o b l e m  by  c i t i n g  two 
e x a m p l e s ,  one  a s t e e l - p r o d u c t i o n  e x a m p l e  and  one  a m i n i n g  e x a m p l e ,  
w h e r e  w a t e r  in  t r e m e n d o u s  q u a n t i t i e s  c o m e  in to  p lay .  J u s t  n o r t h  of 
h e r e ,  at  S p a r r o w s  P o i n t ,  we  h a v e  the  l a r g e s t  s t e e l  c o m p a n y  in  the  w o r l d ,  
the  B e t h e l e h e m  S t e e l  C o r p o r a t i o n  p lan t ,  12 m i l e s  f r o m  B a l t i m o r e .  
T h e y  p r o d u c e  o v e r  8 m i l l i o n  tons  of s t e e l  a y e a r ,  w h i c h  i s  o v e r  12 tons  
of s t e e l  a m i n u t e .  Now, to p r o d u c e  th i s  s t e e l  they  u s e  800 m i l l i o n s  
g a l l o n s  of w a t e r  e v e r y  day,  and  t h a t ' s  a lot  of w a t e r .  Tha t  i s  f o u r  t i m e s  
the  da i ly  c o n s u m p t i o n  of w a t e r  by  the  Ci ty  of B a l t i m o r e .  

An interesting example of industrial and civic cooperation occurred 
up there. Back in 1940 the city discharged its effluent in one of the 
nearby rivers, and, obviously, the people living along this river com- 
plained vigorously. A farsighted Bethlehem Steel engineer developed a 
very simple chemical clarification process and today they take 50 million 
tons  a day of th i s  e f f luen t  and  u s e  i t  in  the  s t e e l m a k i n g  p r o c e s s  at 
S p a r r o w s  P o i n t .  
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I r e c e n t l y  had  l u n c h  w i th  M r .  A r m s t r o n g  f r o m  the W o r l d  Bank ,  who 
w e n t  to A f r i c a  and  s u r v e y e d ,  in  c o m p a n y  w i th  D r .  G r o v e r  5. Hol t  of 
C l e v e l a n d  C l i f f s ,  an  i r o n  d e p o s i t  in  F r e n c h  M a u r i t a n i a  w h i c h  I r e -  
f e r r e d  to d u r i n g  m y  t a lk .  T h e r e  the  F r e n c h ,  I t a l i a n s ,  G e r m a n s ,  and  
B r i t i s h  a r e  d e v e l o p i n g  a r a n g e  of v e r y  h i g h - g r a d e  o r e  w h i c h  a m o u n t s  
to o v e r  100 m i l l i o n  tons .  T h e y  p l a n  to d e v e l o p  th i s  o v e r  a p e r i o d  of 
the  nex t  20 y e a r s .  T h e n  the w h o l e  th ing  w i l l  p e t e r  out .  T h e r e  a r e  
b i l l i o n s  of tons  of l o w - g r a d e  o r e  i n  t h i s  d e p o s i t ,  but ,  w i th  no w a t e r  
and  no k n o w n  d r y  p r o c e s s  of b e n e f i c i a t i o n ,  i t  i s  doub t fu l  tha t  t h e y ' l l  
e v e r  do a n y t h i n g  w i th  i t .  

QUESTION:  Y o u  r e f e r r e d  to the  b r a n d  new f i g u r e  f r o m  the B u r e a u  
of M i n e s  on the c o m p a r i s o n  of U . S .  a n d  UoS. S . R .  i r o n  o r e  p r o d u c t i o n .  
How do we c o m p a r e  a s  to the  y i e l d  f r o m  the type  of o r e ?  I s  t h e r e  any  
show on tha t ?  

C O L O N E L  F L Y N N :  T h a t  f i g u r e  w a s n ' t  g iven .  T h i s  r e l e a s e  f r o m  
the  B u r e a u  of M i n e s  w a s  in  S a t u r d a y ' s  p a p e r .  M a n y  of y o u  p e r h a p s  
r e a d  it ,  on  10 N o v e m b e r  in  T h e  W a s h i n g t o n  P o s t  and  T i m e s  H e a r l d .  
It l i s t e d  s o m e  63 o r  69 m i n e r a l s .  Of t h o s e  the  U n i t e d  S t a t e s  is  s t i l l  
in  f i r s t  p l a c e  f o r  29, R u s s i a  i s  i n  f i r s t  p l a c e  f o r ,  I th ink,  8, C a n a d a  
f o r  3, and the  o t h e r  f i r s t  p l a c e s  a r e  s c a t t e r e d .  

T h e  i t e m  of i n t e r e s t  w a s  the  i r o n  o r e .  But  tha t  doesn ' t  a l a r m  m e  
too m u c h ,  b e c a u s e  we  p r o d u c e d  on ly  84 m i l l i o n  tons  of s t e e l  l a s t  y e a r  
b e c a u s e  of the  r e c e s s i o n ,  and  w e  d i d n ' t  h a v e  the i r o n  o r e  r e q u i r e m e n t .  
If it h a d n ' t  b e e n  f o r  the  r e c e s s i o n ,  w e ' d  h a v e  r e q u i r e d  m o r e  s t e e l  and  
m o r e  i r o n  o r e .  T h i s  y e a r  w e ' v e  had the  s t r i k e .  Nex t  y e a r ,  i n  1960, 
I t h ink  y o u ' l l  s e e  the U n i t e d  S t a t e s  b a c k  in  f i r s t  p l a c e  on  the  p r o d u c t i o n  
of i r o n  o r e .  

On yield I don't have any data. 

QUESTION:  On tha t  m a t t e r  of w a t e r ,  we  r u n  in to  t h e s e  s t a g g e r i n g  
f i g u r e s  on the  u s e  of w a t e r ,  and  i m m e d i a t e l y  w o n d e r  w h e r e  a l l  th i s  
w a t e r  i s  go ing  to c o m e  f r o m .  A r e  t h e s e  c o n s u m p t i o n  f i g u r e s  o r  a r e  
t hey  u s e  f i g u r e s ?  In o t h e r  w o r d s ,  t h e r e  i s  s u c h  a t h ing  a s  u s i n g  w a t e r  
bu t  h a v i n g  i t  l e f t  o v e r  f o r  o t h e r  u s e .  T h e n  t h e r e ' s  the  o t h e r  s i d e .  
C o n s u m p t i o n  m e a n s  the w a t e r  i s  gone  f o r e v e r .  I th ink  y o u r  f i g u r e s  a r e  
u s e  f i g u r e s  and  not  c o n s u m p t i o n  f i g u r e s .  

COLONEL FLYNN: That's right. These are use figures. A large 
percentage of the water used is treated and recycled through the steel 
plant. You are right. ITm glad you brought that up. 
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QUESTION: In y o u r  m a n g a n e s e  s u p p l i e s  that  a r e  n e e d e d ,  in  the  
e v e n t  of o v e r s e a s  s u p p l i e s  b e i n g  cut  off, we go to the s t o c k p i l e .  Do 
you h a v e  any  i d e a  of the  a m o u n t  the  c o m p a n i e s  s t o c k p i l e  on t h e i r  own?  
T h e y  m u s t  k e e p  qui te  a r e s e r v e .  Do you  h a v e  a n y t h i n g  on tha t?  

c O L O N E L  F L Y N N :  I don ' t  b e l i e v e  that  the  s t e e l  c o m p a n i e s  a r e  
s t o c k p i l i n g  f o r  r e a s o n s  of n a t i o n a l  s e c u r i t y .  I b e l i e v e  tha t  they  a r e  
m a i n t a i n i n g  a c u r r e n t  s t o c k p i l e  of a l l  t h e s e  m a t e r i a l s  tha t  they  r e q u i r e  
to m e e t  the  n e e d s  of t h e i r  a n n u a l  p r o d u c t i o n .  I have  no k n o w l e d g e  of 
t h e i r  s t o c k p i l i n g  f o r  r e a s o n s  of n a t i o n a l  s e c u r i t y ,  but  Dr .  M o r g a n ,  I 
b e l i e v e ,  w i l l  po in t  out to you on T h u r s d a y  that  the  s t o c k p i l e  f o r  m a n g a -  
n e s e ,  at  any  r a t e ,  i s  r i g h t  up w h e r e  it  s h o u l d  be ,  and  t h e r e  is  s u f f i c i e n t  
m a n g a n e s e  to c a r r y  us t h r o u g h  any r e a s o n a b l y  long  n a t i o n a l  e m e r g e n c y .  

QUESTION:  I a m  i n t e r e s t e d  in  how they  c a l c u l a t e  the  c a p a c i t y  
f i g u r e s .  It i s  m y  u n d e r s t a n d i n g  that  the f u r n a c e s  have  to be  down a 
c e r t a i n  p e r c e n t a g e  of the t i m e .  A r e  t h o s e  f i g u r e s  b a s e d  on  what  you  
cou ld  do if  you  d i d n ' t  put  t h e m  down, o r  wou ld  th i s  p e r c e n t a g e  be  t a k e n  
ou t?  T h a t ' s  the q u e s t i o n .  How do t h e y  c a l c u l a t e  th i s  c a p a c i t y ?  Not  
o n c e  did you m e n t i o n  that  they  r e a c h e d  full  c a p a c i t y ,  i n d i c a t i n g  that  
they  w e r e  o v e r u s i n g  t h e s e  f u r n a c e s .  I a m  not  so s u r e  that  th i s  c a p a c i t y  
v e r s u s  p r o d u c t i o n  i s  too s i g n i f i c a n t  u n t i l  you  add in  th i s  f a c t o r .  

C O L O N E L  F L Y N N :  F i g u r e s  f o r  s t e e l m a k i n g  c a p a c i t y  r e p r e s e n t  
n e t  s t e e l m a k i n g  c a p a c i t y  a f t e r  d e d u c t i o n  of f r o m  8 to 9 p e r c e n t  fo r  
o p e r a t i n g  t i m e  l o s t  f o r  r e b u i l d i n g ,  r e l i n i n g ,  r e p a r i n g ,  and  h o l i d a y  
s h u t d o w n s .  T h i s  p e r c e n t a g e  is  ~,n a v e r a g e  r e c o m m e n d e d  f o r  u s e  by 
the  A m e r i c a n  I r o n  and S t e e l  I n s t i t u t e .  Now, I d i d n ' t  want  to g ive  you  
the  i m p r e s s i o n  that  we  n e v e r  p r o d u c e d  at  100 p e r c e n t  of c a p a c i t y  in  
t h i s  c o u n t r y .  We p r o d u c e d  at 100 p e r c e n t  c a p a c i t y  d u r i n g  the  f i r s t  s ix  
m o n t h s  of th is  y e a r .  The  po in t  I was  t r y i n g  to m a k e  was ,  on an annua l  
a v e r a g e  we  h a v e  p r o d u c e d  at  100 p e r c e n t  c a p a c i t y  f o r  a fu l l  y e a r  j u s t  
in  1951, d u r i n g  the  K o r e a n  W a r .  

h 

QUESTION: How e x t e n s i v e  has  the  s e a r c h  b e e n  f o r  n e w  s o u r c e s  
of i r o n  o r e  d e p o s i t s  in  th i s  c o u n t r y ,  as  c o m p a r e d ,  f o r  i n s t a n c e ,  wi th  
the  o i l  s e a r c h ?  It s e e m s  to m e  that  i r o n  o r e  ought  to b e  p r e t t y  p l e n t i -  
fu i  a r o u n d  the  w o r l d ,  s i n c e  the  c o r e  of the  e a r t h  i s  s u p p o s e d  to be  
c o m p o s e d  of i t .  

COLONEL FLYNN: Well, iron ore is one of the most abundant 
minerals in the United States, I believe it is accurate to state that no 
other region in the world has been more actively geologically explored 
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t h a n  the  i r o n  r a n g e s  and  the i r o n - r a n g e  r e g i o n s  of M i c h i g a n  a n d  
M i n n e s o t a ,  the  L a k e  S u p e r i o r  d i s t r i c t .  I b e l i e v e  tha t  the  da t a  tha t  we  
h a v e  on k n o w n  r e s e r v e s  in  that  a r e a  a r e  p r e t t y  a c c u r a t e .  

As  f o r  the r e s t  of the  c o u n t r y ,  the  i r o n - o r e  r a n g e s  w h e r e  i r o n  o r e  
o c c u r s  n a t u r a l l y  h a v e  b e e n  a c t i v e l y  e x p l o r e d ,  too. I b e l i e v e  t hey  h a v e  
done  a good job on i r o n - o r e  e x p l o r a t i o n  in  th is  c o u n t r y .  

Now, in  the  o u t - o f - t h e - w a y  p l a c e s  in  C a n a d a  and  South  A m e r i c a  
and  in o t h e r  p a r t s  of the  w o r l d ,  t hey  a r e  c o m i n g  up w i th  s o m e  t r e m e n - -  
dous  d e p o s i t s  of i r o n  o r e .  I s  tha t  abou t  r i g h t ,  M r .  M o t e ?  

MR.  M O T E :  T h a t  is  c o r r e c t .  

C O L O N E L  F L Y N N :  M r .  M o t e  i s  o u r  e x p e r t  i n  t h i s  a r e a .  

QUESTION:  C o u l d  y o u  t e l l  m e  w h e t h e r  o r  not  the  c a p a c i t y  to w h i c h  
you  r e f e r r e d  a m o m e n t  ago  w o u l d  i n v o l v e  t h r e e - s h i f t  o p e r a t i o n s ?  
If i t  does  i n v o l v e  o r  d o e s n ' t  i n v o l v e  t h r e e - s h i f t  o p e r a t i o n s ,  do we  h a v e  
a n y  l i m i t i n g  c r i t e r i a  on  o u r  t r a n s p o r t a t i o n ,  l i k e  b a r g e s  in the  G r e a t  
L a k e s ,  f r e i g h t  c a r s ,  and  so f o r t h ?  

C O L O N E L  F L Y N N :  T h i s  c a p a c i t y  i n v o l v e s  t h r e e  sh i f t s ,  a r o u n d -  
t h e - c l o c k  o p e r a t i o n s .  O u r  t r a n s p o r t a t i o n  i s  g e a r e d  to tha t  t ype  of 
o p e r a t i o n .  

T h e  s a m e  i s  t r u e  at  the  i r o n  m i n e s .  I w a s  at  the  M e s a b i  in  J u n e ,  
and  one  of the m o s t  i n t e r e s t i n g  v i s i t s  I m a d e  to the  p i t s  w a s  the n i g h t -  
t i m e  o p e r a t i o n .  T h e  p i t s  l o o k e d  l i k e  one  b i g  a m u s e m e n t  p a r k ,  a l l  Lit 
up.  T h e y  w o r k e d  a r o u n d  the  c l o c k .  T h e  on ly  t h ings  tha t  shu t  down 
d u r i n g  the two n igh t  s h i f t s  a r e  v e h i c l e  m a i n t e n a n c e  and  a d m i n i s t r a t i o n .  
But  the o p e r a t i o n  i s  a c o n t i n u o u s  o p e r a t i o n .  

T h e  s a m e  i s  t r u e  in  the  s t e e l  m i l l s .  A d m i n i s t r a t i o n  and  m a i n t e : -  
n a n c e  c l o s e  down  f o r  the  two n i g h t t i m e  s h i f t s ,  but  the  f u r n a c e s  k e e p  
p r o d u c i n g  a r o u n d  the  c l o c k .  

QUESTION:  I know you  h a v e  m e n t i o n e d  it  s o r t  of i n d i r e c t l y ,  bu t  
i s n ' t  s t e e l  s c r a p  one  of the  p r i n c i p a l  m a j o r  r e s o u r c e s  f o r  m a k i n g  s t e e l ?  
A p p r o x i m a t e l y  50 p e r c e n t  of the  m e l t  tha t  goes  in to  m a k i n g  s t e e l  h a s  
to be  s c r a p ,  as  I u n d e r s t a n d  it ,  o r  t h e y  h a v e  to b u r n  i t  t w i c e .  T h e  
e l e c t r i c  f u r n a c e  i s  100 p e r c e n t  s c r a p ,  f o r  e x a m p l e .  How do the  r e -  
s o u r c e s  of the  U n i t e d  S t a t e s  on s c r a p  c o m p a r e  w i th  the  r e s o u r c e s  of 
R u s s i a  and  the Sov i e t  in  s c r a p ?  W e  h a v e ,  a s  I u n d e r s t a n d ,  s o m e t h i n g  
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o v e r  a b i l l i o n  t ons  of s c r a p  r e s o u r c e s  in  th i s  c o u n t r y ,  w h e r e a s  the  o t h e r  
c o u n t r i e s  tha t  h a v e n ' t  u s e d  i t  h a v e  v e r y  l i t t l e .  

C O L O N E L  F L Y N N :  Y o u ' l l  ge t  a n  a r g u m e n t  on th i s  f r o m  m i n i n g  
e n g i n e e r s  and  o t h e r s .  I t ' s  a l l  s e m a n t i c s .  I look  upon  s c r a p  as  a r a w  
m a t e r i a l .  I t ' s  not  a n a t u r a l  r e s o u r c e  but  i t  is  a r a w  m a t e r i a l ,  I th ink ,  
i n  s t e e l m a k i n g .  T h i s  i s  s e m a n t i c s .  

S T U D E N T :  Y o u  add  it  to o u r  b a s i c  r e s o u r c e s .  

C O L O N E L  F L Y N N :  Y e s .  B a c k  i n  the  o ld  d a y s  t hey  had  the  j u n k i e s  
a n d  the h o r s e  and  t e a m .  A lot  of t h e § e  j u n k i e s  t o d a y  a r e  r e a l l y  i m p o r -  
t an t  p e o p l e  in  th i s  c o u n t r y .  In f a c t  I know one .  He  c a l l s  h i m s e l f  a 
c o n s e r v a t i o n  e n g i n e e r .  He  has  a d a u g h t e r  and  in  h e r  c i r c l e  s h e  r e f e r s  
to h e r  dad a s  an  a n t i q u e  d e a l e r .  

But  you  a r e  r i g h t .  In  the  o p e n  h e a r t h  the r a t i o  i s  m o r e  l i k e  40 
p e r c e n t  s c r a p  to the  60 p e r c e n t  i r o n ,  r a t h e r  t han  50-50 ,  but ,  a g a i n ,  
t h i s  c a n  v a r y .  It i s  100 p e r c e n t  in  the  e l e c t r i c  f u r n a c e .  

We,  t h o u g h ,  h a v e  m o r e  r e s e r v e s  a n d  r e s o u r c e s  of s c r a p  than  any  
n a t i o n  in  t he  w o r l d .  T h e  bu lk  of the  s c r a p  i s  g e n e r a t e d  f r o m  s h e e t  
m e t a l  w o r k s  and  f r o m  a u t o m o b i l e s  that  a r e  junk .  W e  h a v e  a l w a y s  b e e n  
a n e t  e x p o r t  n a t i o n  a s  f a r  a s  s c r a p  is  c o n c e r n e d .  We h a v e  f o r  y e a r s  
e x p o r t e d  s c r a p  to J a p a n .  

S c r a p  i s  i m p o r t a n t ,  w h e n  you  s top  to th ink  tha t  a b l a s t  f u r n a c e  
w h i c h  c o s t  $ 7 . 5  m i l l i o n  20 y e a r s  ago  today  c o s t s  $25 m i l l i o n ,  and  
l a b o r - - 2 0  y e a r s  ago  b l a s t  f u r n a c e  o p e r a t o r s  r e c e i v e d  abou t  65 c e n t s  
an  h o u r ,  and  now they  ge t  $ 2 . 9 5 .  If we  c a n  u s e  m o r e  s c r a p  and p r o d u c e  
w i th  f i ve  b l a s t  f u r n a c e s  wha t  w e  p r o d u c e d  wi th  s ix  b e f o r e ,  th ink  of the  
s a v i n g s .  S c r a p  d o e s n ' t  h a v e  to go t h r o u g h  a b l a s t  f u r n a c e .  

QUESTION:  P a u l ,  y o u  p o i n t e d  out  the  v u l n e r a b i l i t y  of o u r  s e a  l a n e s  
f o r  the  i m p o r t a t i o n  of o r e .  Wha t  abou t  the v u l n e r a b i l i t y  of t he  p r o d u c t i o n  
p l a n t s  t h e m s e l v e s ?  It i s  a p r e t t y  c o n c e n t r a t e d  i n d u s t r y ,  i s n ' t  i t ?  

COLONEL FLYNN: May we reserve that question for the production 
phase? That is on the agenda of the production phase of the Material 

Management Unit of study. 

QUESTION: With the dependence of the U.S. domestic steel indus- 
try on iron from the Mesabi Range, and with the strike having shut down 
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the  s h i p m e n t s  d u r i n g  the  m a j o r  p a r t  of the  l i m i t e d  s h i p p i n g  s e a s o n ,  
to the  w e a t h e r ,  how is  i t  p r o p o s e d  that  our  s t e e l  i n d u s t r y  p l a n s  to 
o p e r a t e  at 100 p e r c e n t  c a p a c i t y  in  the e a r l y  p a r t  of 1960 ? 

due  

C O L O N E L  F L Y N N :  T h a t ' s  a good q u e s t i o n .  T h e r e  has  b e e n  an  
awful  lot  in  the  p a p e r s  t h e s e  l a s t  s e v e r a l  w e e k s  about  the  s h o r t a g e s  of 
o r e  that  w i l l  d eve lop  as  the  r e s u l t  of the  s t r i k e ,  but  I t h ink  too m u c h  
a t t e n t i o n  h a s  b e e n  g i v e n  to the  o r e  tha t  h a s n ' t  b e e n  s h i p p e d  s i n c e  the  
15th of Ju ly ,  w h e n  the s t r i k e  s t a r t e d ,  and not  e n o u g h  a t t e n t i o n  ha s  b e e n  
g i v e n  to s o m e  of t h e s e  o t h e r  t h ings  that  I t h i n k  wi l l  s e e  the i n d u s t r y  
t h r o u g h .  

N u m b e r  one :  The  s t r i k e  was  a n t i c i p a t e d ,  and,  t h e r e f o r e ,  w h e n  
the  s t r i k e  s t a r t e d ,  we had u n u s u a l l y  l a r g e  s t o c k p i l e s  of i r o n  o r e ,  due 
to the  e x t r a o r d i n a r y  blJildup in  a n t i c i p a t i o n  of the s t r i k e .  U s u a l l y  y o u r  
s t e e l  i n d u s t r y  goes  in to  the  w i n t e r  m o n t h s  wi th  f r o m  40 to 50 m i l l i o n  
tons  of i r o n  o r e ,  s t o c k p i l e d  at  the  l o w e r  l a k e s  and  at  the  p l a n t s .  W h e n  
the  s t r i k e  s t a r t e d  we had  abou t  35 m i l l i o n  tons ,  b e c a u s e  of th i s  e x t r a -  
o r d i n a r y  bu i ldup .  In add i t i on ,  t h r o u g h o u t  the  s t r i k e  p e r i o d ,  we h a v e  
b e e n  b r i n g i n g  f o r e i g n  o r e  in to  the  l o w e r  l a k e  p o r t s  and  in to  the  s t e e l  
p l a n t s  f r o m  Canada .  W e ' v e  m o v e d  o r e  in  f r o m  South  A m e r i c a .  W e ' v e  
e v e n  m o v e d  o r e  up the  M i s s i s s i p p i  R i v e r  to the  G r a n i t e  C i ty  p l an t  at  
St. L o u i s ,  and up to C h i c a g o .  

T h i s  s h i p p i n g  s e a s o n  wi l l  end about  the  f i r s t  w e e k  of D e c e m b e r ,  
and,  f r o m  the t i m e  the  s t r i k e  e n d e d  u n t i l  tha t  p e r i o d ,  w e ' l l  ge t  a l i t t l e  
b i t  of o r e  i n t o  the  l o w e r  l a k e  p o r t s  and  in to  the  s t e e l  m i l l s .  But  I don ' t  
t h ink  we  can  count  on any s u b s t a n t i a l  a m o u n t ,  b e c a u s e  t i m e  i s  r u n n i n g  
out,  the  c r e w s  a r e  s c a t t e r e d ,  the l a k e s  a r e  r o u g h e r ,  a n d  the c h a n n e l s  
and  the w a t e r w a y s  c o n n e c t i n g  the  l a k e s  a r e  bound  to f r e e z e  up w i t h i n  
the  nex t  few w e e k s .  

So I wou ld  s a y  that ,  w i th  the  u n u s u a l  bu i ldup  that  we  had,  wi th  the  
f o r e i g n  o r e s  that  w e r e  b r o u g h t  in  d u r i n g  the  s t r i k e ,  and  wi th  the  f ew 
m i l l i o n  tons  that  w e ' l l  m a n a g e  to get  in  b e f o r e  the  f r e e z e - u p ,  it w i l l  be  
a t igh t  s q u e e z e  at b e s t ,  and  an e x p e n s i v e  one ,  and  the r e a l  p r o b l e m  
wi l l  c o m e  nex t  s p r i n g  in  g r a d e s  of o r e  on hand  at the  p l a n t s .  I th ink  
t h e r e  w i l l  be  a s u f f i c i e n c y  of o r e ,  but  the  p r o b l e m  w i l l  be  the  r i g h t  
g r a d e  of o r e  a t  the  r i g h t  p l a c e  at the  r i g h t  t i m e .  I th ink  y o u r  p r o b l e m  
is  go ing  to be  on g r a d e  of o r e  and  not  on a r e a l  quan t i t y  s h o r t a g e  of o r e .  

C A P T A I N  HUMES:  T h a n k  you,  P a u l ,  f o r  an e x c e l l e n t  l e c t u r e .  
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