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ABSTRACT 

T h i s  r e p o r t  i s  a  r e s u  L t  or' t h e  t h i  r d  c e r t  o f  i; c o n t i n u i n g  s t u d y  
:a o b t a i n  v r a s ~ a b i  t i  t y  d a t a  f o r  ALaskan c o a l s ,  L O  s u p p l e m e n t  t h e  ef-  
f o r t s  o f  t h e  U.S. D e ~ a r t m e n t  o f  Energy  i n  t h e i  r o n g o i n g  s t u d i e s  cn 
~ a s n a n i  l i t y  o f  U.S. c o a l s .  ' l a shab i  l i c y  c h a r a c t e r t s t i c s  were deter-  
- - i n e d  f o r  i i f : e e n  coaL samp les  f r o m  t h e  N o r t h e r n  ALaska. N u l s t o ,  - 
zagie .  ,.'enana. ?road Pass, Kenai ,  Eeluqa and C h ~ g n i k  c o a l  f i e l d s .  The 
-zw c a a l s  were crushed t o  '1-I/? inches,  2/18 i n c h  and 14 mesh tops izes ,  
2nd  f L a a t - s i n k  s e p a r a t i o n s  were  made a t  1.30, 1.40 and  1.60 s p e c i f i c  
g r a v i  t i e s  . 
- - Tl-ie r e s u  L t s  showed t h a t  !do. S b e d  coa L f r o m  t h e  N o r t h e r n  A l a s k a  
7:ei.d can  be viashed t o  g i v e  an  u l t r a c l e a n  p r o d u c t  w i t h  l e s s  t h a n  2 
Fercen t  ash and 0.25 pe rcen t  t o t a l  s u l f u r  f o r  ths samole crushed t o  1- 
1/2 inches t o p  s i z e  a t  98.72 percen t  y i e l d ,  whereas t h e  unco r re l a ted  
'3ad c o a l  f r om  K ~ k o L i k  R i v e r  gave a product  n i t h  2.55 percen t  ash, 0.24 
pe rcen t  s u l f u r  a t  81.26 percen t  y i e l d .  

The samp Led h i  gh fro L a t i  Le I1A" S i  t u m i  nous coa  1 seam f r o m  t h e  
Nu la to  c o a l  f i e l d  was o n l v  12 inches t h i c k  ana con ta i ned  more than  60% 
ash. However ,  t h e  1.60 s p e c i f i c  g r a v i t y  f l o a t  p r o d u c t  gave a f r e e  
s ? ! e l L i n q  i n d e x  c f  9.S c n d  a y i e l d  o f  o n l y  '19 p e r c e n r .  c o n t a i n i n g  1 0  
percen t  ash and 0.97 pe rcen t  s u l f u r .  

The s a m p l e  f r o m  t h e  E a g l e  f i e l d  had  o n l y  0.05 p e r c e n t  p y r i t i c  
s u l f u r .  . T h e  s a m p l e  f r om  C o a l  Creek  gave -13.7 p e r c e n t  ash  a t  82.7 
p e r c e n t  y i e l o ,  and  t h e  s a m p l e  f r o m  C h i c k e n  gave 18.8 p e r c e n t  ash a t  
7S.1 F e r c e n t  y i  e Ld. 

Three subbi ruminous "C" coaL seams were s a m p ~ e d  f r om t h e  P:enana 
c o a l  f i e l d ,  t w o  of  wh i ch  were f r om U s i b e l l i  Coa l  Mine. Samples f rom 
numbers  1 and  3 seams c a n  be  washed a t  1.60 s p e c i f i c  g r a v i t y  t o  g i v e  
p roduc ts  w i t h  10.9 pe rcen t  and 9.2 percen t  ash respec t i ve l y .  Washing 
c o a l  f rom M a r g u e r i t e  Creek gave a p roduc t  w i t h  10.1 pe rcen t  ash. 

H igh  v o l a t i  l e  "B" b i t um inous  c o a l  from Yaner t  Mine, Nenana c o a l  
f i e l d ,  gave very  Low recovery ,  however, t h e  ash c o u l d  be reduced f rom 
53.2 t o  13.6 p e r c e n t  b y  c r u s h i n g  t o  3/8 i n c h  t o p  s i z e  and  s e p a r a t i n g  
a t  1.60 spec i  f i c  g r a v i t y .  

Coal  f r om  Dunkle bed coa l ,  Broad Pass f i e l d ,  gave a p roduc t  w i t h  
9.0 pe rcen t  ash a t  87.87 percen t  y i e l d .  

Two subbi  tuminous  c o a l s  sampled from Kenai f i e l d  gave p roduc ts  
w i t h  accep tab le  ash. 1.40 s p e c i f i c  g r a v i t y  f l o a t  p roduc t  f r om  N i n i  l- 
c h i k  analyzed 8.16 pe rcen t  ash whereas t h e  p roduc t  from Happy Creek 
a n a l y z e d  9.03 p e r c e n t  ash. The t o t a l  s u l f u r  a v e r a g e d  l e s s  t h a n  0.40 
percen t  f o r  b o t h  coa ls .  

The Capps bed c o a l  sample f r om  t h e  Beluga f i e l d  c o u l d  be upgraded 
t o  7.5 percen t  and upon c r u s h i n g  t o  3/8 i n c h  t o p  s i z e  and c l e a n i n g  a t  
1.40 s p e c i  f i c  g r a v i t y .  



The t o p  6 f e e t  of  ! ' l a t e r f a l l  seam f rom the  Beluga f i e l d  con ta ined  
cons iderab le  s o f t  c l a y  t h a t  accounted f o r  much o f  t h e  ash i n  t h e  raw 
coa l ,  which averaged 37.0 percent.  Washing a t  1.40 s p e c i f i c  g r a v i t y  
gave a  p roduc t  ana l ys i ng  8.0 percen t  ash. 

Coal f rom Ch ign i k  Bay Coal :.line from the  Chign i  k  f i e l d  con ta ined  
36-18 percen t  ash and c o u l d  be \.lashed a t  1.EO s p e c i f i c  g r a v i t y  t o  g i v e  
a  p roduc t  anaLysing 11.0 pe rcen t  ash. 
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age, unde r  t h e  d i r e c t i o n  o f  James E. C a l l a h a n ,  p r o v i d e d  Lodg ing ,  
h e l i c o p t e r  s u p p o r t ,  s a m p l i n g  a n d  t r a n s p o r t a t i o n  o f  samples .  C o a l  
Creek Mines, Inc.  p rov ided  t r a n s p o r t a t i o n  f o r  t he  Coal Creek sample. 
Us ibeLLi  Coal Co., M r .  Steve Denton i n  p a r t i c u l a r ,  he lped  i n  sampl ing  
o f  Nos. 1 and 3 seams. The A l a s k a  Depa r tmen t  o f  F i s h  and  Game p r o -  
v i  ded Lodg ing  and  h e l p e d  i n  t h e  s a m p l i n g  o f  t h e  Ch i  g n i  k coa  L. Cook 
I n l e t  Region, Inc.  k i n d l y  gave pe rm iss i cn  t o  sample t h e  W a t e r f a l l  and 
Capps seams. Cooperat ion o f  P l a c e r  Amex, p a r t i c u l a r l y  Benno Patsch, 
i n  sampl ing  and t r a n s p o r t a t i o n  i s  appreciated. 

Numerous i n d i  v i  dua l s  he lped  i n  t h e  sampl ing  and t r a n s p o r t a t i o n  of 
c o a l  samples. The f o l l o w i n g  a r e  t h e  i n d i v i d u a l s  t h a t  were a c t u a l l y  
i n v o l v e d  i n  sampl ing  t h e  beds. 

\ 
UA-125 Nor thern  Alaska f i e l d  - P.D. Rao, James E. Cal lahan, 

Gary M a r t i n  

UA-126 Nor thern  Alaska f i e l d  - P.D. Rao, James E. Cal lahan, 
Gary M a r t i n  

UA-128 Nu la to  f i e l d  - P.D. Rao, Pau l  Metz 

UA-121 Eagle f i e l d  - Pau l  Metz, Ernes t  N. W o l f f  

UA-122 Eagle f i e l d  - Pau l  Metz, Deborah Delong 

UA-129 Nenana f i e l d  - Pau l  Metz, Deborah Delong 

UA-130 Nenana f i e l d  - Pau l  Metz, Deborah Delong 



UA-320 ,ienana if aka - 2 .u. " -aa,  i;::uL ,.r.tz, L'aboran CaLcna 

UA-182 :'enana f j ~ l d  - 3 a u ~  l i e t z ,  Cebaran EeLong 

UA-'123 3raad  Pass f i a L d  - PeuL l k t z  

- 
YA-?22 ' {enei f f a L d  - '.C. -30,  ?zuL : l e t z ,  Zebcreh !;aLonq, 

S reen i  vas Rao 

UA-13 1 Kenai  f i e l d  - PsuL ; le tz ,  Deborah DeLonq 

UA-127 Beluga f i e l d  - P.D. 3ao. 2enno Pa tsch  

UA-14.8 3eLuga f i e l d  - 3.D. ?ao, Ed:vard ELLs-ranqer, 
Rav ishankar  Rao L 

IJA-I36 C h i ~ n i  k f i e l d  - F.3. Sao, Alaska Cepartment o f  F i s h  and 
Game p e r s o n n e l  

k b o r a t o r y  i n v e s t i  s a t i  ons a e r e  a s s i  s t z d  b y  Edaarc  E! L ~ f a n g e r ,  Jane 
Smi th, J u  L i  e t  Cruz, '.:u-pii na Ckang , Lahn 2ennet. 

T h a n k s  a r e  due to Cr. E a r l  H. S e i s t l i n e ,  Dean, S c h c a l  o f  I 4 i n e r a L  
I n d u s r r y ,  3 n i  v e r s i - ; ?  3 ;  ; -~ las ica  i-?i r b a n k s .  f o r  : ? i s  i n t z r e s t  n o  
sncouragement  i n  coa L ' n v e s t i  g a t i  ans. 



INTROCUCTICN 

T h i s  i s  a  c o n t i n u i n g  i n v e s t i g a t i o n  o f  t h e  w a s h a b i l i t y  o f  Alaskan 
coals.  P a r t s  I and I1 of the  s tudy i n c l u d e d  twen ty  samples f r om t h e  
Nenana, J a r v i s  Creek,  Matanuska,  N o r t h e r n  A1  ska ,  L i t t l e  Tonzona, 7 Tramway B a r ,  B e l u g a  and Kenai  f i e l d s  [11,(21 . The c u r r e n t  s t u d y  
i n c l u d e s  1 5  samp les  f r om w i d e l y  s e p a r a t e d  a r e a s  f r o m  t h e  Nenana, 
Eagle, Broad Pass, Nor thern Alaska, Beluga, Nu la to ,  Kenai and Ch ign i k  
c o a l  f i e l d s .  

A l a s k a  has  e x t e n s i v e  c o a l  d e p o s i t s  ( F i g u r e  11. Barnes  (31 141 
e s t i m a t e s  i d e n t i f i e d  c o a l  r e s o u r c e s  a t  130 b i  l l i o n  tons .  Recen t  
e s t i m a t e s  based on o i  1  :dell d r i  11 logs  i n  Cook I n l e t  [zl and t h e  N o r t h  
S l o p e  ( E ) [ Z l  c o u l d  p l a c e  t h e  c o a l  r e s o u r c e s 1  b f  A l a s k a  a t  s e v e r a l  
t r i l l i o n  t o n s ,  e x c e e d i n g  t h e  r e s o u r c e s  o f  t h e  r e s t  o f  t h e  n a t i o n .  
Alaska, t h e r e f o r e ,  cou ld  poss ib l y  supp ly  t h e  energy needs o f  n o t  o n l y  
t h i s  S t a t e  b u t  t h e  n a t i o n  as weLC. 

A laska can supply  c o a l  t o  lessen t h e  n a t i o n ' s  r e l i a n c e  on i m ~ o r t -  
ed o i  1 and reduce t h e  balance o f  payments d e f i c i t  by e x p o r t i n g  Alaskan 
c o a l s  t o  o t h e r  P a c i f i c  b e l t  n a t i o n s  and  t o  t h e  w e s t  c o a s t  o f  t h e  
U n i t e d  S t a t e s .  T h i s  c o a l  :.~ouLd come f r o m  t h e  Nenana and  Matanuska  
f i e l d s ,  a c c e s s i b l e  t o  t h e  Alaska Ra i l r oad ,  o r  f r om t h e  Beluga f i e l d ,  
a c c e s s i b l e  t o  a  deep vrater  p o r t .  A b e g i n n i n g  has  been made by  t h e  
s i g n i n g  of an agreement by U s i b e l l i  Coal Co. :v i th  Suneel Alaska Cor- 
p o r a t i o n  t o  supp ly  8 m i  l l i o n  tons  o f  c o a l  f o r  expo r t  t o  Korea between 
1982 and 1992. T h i s  a lone w i l l  double c u r r e n t  output .  

T h e r e  a r e  t h r e e  m a j o r  u n d e s i r a b l e  s u b s t a n c e s  i n  c o a l :  s u l f u r ,  
m o i s t u r e  and ash. Alaskan coa ls  a r e  found i n  nonmarine f o rma t i ons  and 
t h i s  a c c o u n t s  f o r  t h e  low o r  z e r o  p y r i t i c  s u l f u r  c o n t e n t  a n d  
consequent ly  very low t o t a l  su l f u r .  M o i s t u r e  i s  t h e  most undes i rab le  
o f  t h e  c o n s t i t u e n t s  i n  A laska ' s  s u b b i t u m i n o u s  c o a l s  and  i t  has  been 
addressed i n  a  separate s tudy (81. The e x t e n t  t o  which ash and s u l f u r  
can be reduced depends t o  a  l a rge  e x t e n t  on t h e  fo rm o f  occurrence and 
i s  r e a d i  l y  e v a l u a t e d  by  s t a n d a r d  washab i  li t y  t e s t s .  These i n v o l v e  
c r u s h i n g  a n d  f l o a t - s i n k  s e p a r a t i o n  o f  c o a l s  i n  o r g a n i c  l i q u i d s  a t  
va ry i ng  d e n s i t i e s ,  f o l l o w e d  by chemica 1  a n a l y s i s  and e v a l u a t i o n  o f  t h e  
densi m e t r i c  f r a c t i o n s .  

COAL FIELDS SAMPLED 

F i f t e e n  raw c o a l  channel samples were c o l l e c t e d  f o r  t h i s  phase of  
t h e  s t u d y .  I n  o p e r a t i n g  mines ,  s a m p l e s  w e r e  o b t a i n e d  f r o m  f r e s h l y  
exposed beds ;  e l s e w h e r e ,  f r e s h  s u r f a c e s  we re  exposed on  o u t c r o p s  o f  
w e a t h e r e d  coa  1. S i  x-hundred-pound samp l e s  w e r e  t r a n s p o r t e d  t o  t h e  

' u n d e r l i n e d  numbers i n  p a r e n t h e s e s  r e f e r  t o  i t e m s  i n  t h e  L i s t  o f  
re fe rences  a t  t h e  end o f  t h i s  r e p o r t .  





l a b o r a t o r y  i n  heavy d u t y  p l a s t i c  bags i n s i d e  gunny sacks.  The 
samp Les were ob ta ined  f r om t h e  Nor thern  Alaska, r:ulato, Eagle, Kenana, 
Broad Pass, Kenai, Beluga and Ch ign i  k  c o a l  f i e l d s .  

Nor thern  Alaska Coal F i e l d  

The g r e a t  b u l k  o f  A l a s k a ' s  c o a l  r e s o u r c e s  L i e  i n  t h e  N o r t h e r n  
Alaska c o a l  f i e l d ,  n o r t h  o f  t h e  Brooks Range. Coal bea r i ng  Cretaceous 
r o c k s  a r e  known o r  i n f e r r e d  t o  u n d e r l i e  abou t  58,000 s q u a r e  m i  Les 
(g(41.  F i gu re  2  i s  a  gene ra l i zed  f a c i e s  diagram by Chapman and Sable 
(91. They found t h a t  t h e  c o a l  beds i n  t h e  U tukok -Co rw in  r e g i o n ,  
p a r t i c u l a r l y  those o f  p o t e n t i a l  economic  s i g n i f i c a n c e ,  a r e  c o n f i n e d  
a lmos t  e n t i  r e l y  t o  t h e  Corwin format ion.  The Cretaceous rocks i n c l u d e  
sandstone, conglomerate, s i  l t s t o n e ,  sha le  and coal. The Corw in  f o r -  
ma t i on  c o n s i s t s  p redominan t l y  o f  mar ine coa 1  bea r i ng  rocks t h a t  i n t e r -  
tongue w i t h  t h e  Kukpowruk f o r m a t i o n  c o n s i s t i n g  o f  mar ine  rocks. Based 
on  o u t c r o p s  a l o n g  r i v e r  banks ,  Ba rnes  (31 s u b d i v i d e d  t h e  f i e l d  i n t o  
s i x  d i s t r i c t s .  

1. Corwin B l u f f  - Cape Beau fo r t  d i s t r i c t  

2. Kukpowruk R i v e r  d i s t r i c t  

3. Koko l i k  - Utukok R i v e r  d i s t r i c t  

4. Kuk-Kugrua R i v e r s  d i s t r i c t  

5. Meade - I k p i k p u k  R i v e r s  d i s t r i c t  

6. C o l v i l l e  R i v e r  d i s t r i c t  

Two c o a l  seams were sampled from t h e  Kokolik-Utukok R i v e r  d i s t r i c t ,  
ou t c ropp ing  a long  t h e  banks o f  E l u s i v e  Creek and KokoLik River .  

A  sample o f  c o a l  bed 3  was ob ta ined  f rom t h e  west  bank o f  E l u s i v e  
C reek  [UA-1251. The bed  i s  11.5 f e e t  t h i c k  and  has  6  f e e t  o f  
ove rbu rden .  The b e d  d i p s  away f rom t h e  c r e e k  a n d  i s  5  f e e t  above 
r i v e r  Level  a t  t he  samp l i ng  p o i n t  [F igures 3, 4, 5, 61. 

T h i s  i s  bed 3  of CaLLahan and M a r t i n  (111. Auger samples o f  t h i s  
b e d  c o l l e c t e d  by t hem a t  a  d e p t h  o f  30  f e e t  o r  g r e a t e r  showed a  
m o i s t u r e  and ash f r e e  h e a t i n g  va lue  of 14,381 t o  14,777 Btu/Lb (-P7). 
Assuming e q u i l i b r i u m  m o i s t u r e  of  say lo%, t h e  ASTM rank o f  t h i s  c o a l  
would be between h i g h  v o l a t i l e  B  and C. 

A  sample o f .  u n c o r r e l a t e d  c o a l  bed [UA-1261 was ob ta ined  f r om an 
o u t c r o p  on  t h e  w e s t  b a n k  o f  t h e  KokoL i  k  R i v e r  ( F i g u r e ' s  7, 8, 9, 101. 
The bed i s  11.6 f e e t  t h i c k  and t h e  bot tom o f  t he  bed i s  app rox ima te l y  
t e n  f e e t  above t h e  r i v e r  l eve l .  The seam has f i v e  f ee t  o f  overburden 
a t  t h e  outcrop. 



Figure 2: Generalized stratigraphic correlations of Creteceous rock:; of the N o r t h e r n  
Alaska F i e l d .  IJavy lines represent u n ~ 0 1 1 ~ 0 r ~ i t j . e ~ .  Chapnan and Sable 

(1960, p. 70) . 





Figure 4 .  Aer ia l  view of coal outcrop on ~ l u s i v e  Creek. 

I 

Figure A closeup view of 
coal  outcrop on 
Elusive Creek. 
James E. Callahan 
( l e f t )  and Gary 
E!artin, both of 
U.S.G.S. 
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Figure 8. Auger sampling of coal seams by U.S .  Geological Surveys 
crews in  the National Petroleum Reserve i n  Alaska. Coal 
duc by ground sqo i r r e l s  may be seen i n  the foreground, 
and is used t o  locate  outcrops hidden under tundra from 
a i r .  

Figure 9 .  A closeup 
view of coa 
outcrop on 
Kokolik 
River. 



R i v e r  

F I G U R E  10: G e o l o g i c a l  c o l u m n  s h o w i n g  m i n e a b l e  c o a l  bed- 
o n  t h e  K o k o l i k  R i v e r ,  N o r t h e r n  A l a s k a  F i e l d .  

5 

1 3  



The Loca t ion  o f  t h i s  sample i s  approx imate ly  t 5 e  same as t h e  one 
used by t h e  U.S. Bureau o f  Mines i n  t h e i r  1964 sampl ing  and i s  equ i  va- 
l e n t  t o  t h e i  r samp le  No. 14  ( 1 0 1  and sample  ;lo. SS-75-55 o f  Ca 1  Lahan 
and Sloan [x P. 211. M a r t i n  and Cal lahan ( 1 3 1  e s t i m a t e  h y p o t h e t i c a l  
c o a l  r e s o u r c e s  o f  t h e  Nanushuk g roup  i n  t h e  c o a s t a l  p l a i n  and  
nor thernmost  p a r t  o f  t h e  f o o t h i l l s  o f  the  N a t i o n a l  Fe t ro leum Reserve 
i n  A l a s k a  [NPRAI t o  be  848 b i  l l i o n  tons .  The e s t i m a t e  does n o t  
i n c l u d e  r e s o u r c e s  w e s t  o f  NPRA, and i s  based on  meagre a v a i  l a b l e  
s u r f a c e  exposu res ,  t r a c i n g  o u t c r o p s  w i t h  auge r  h o l e s  and  s e i s m i c  
reco rd  s e c t i  ons. 

N u l a t o  Coal F i e l ~  

C o l l i e r  was t h e  f i r s t  t o  make a s y s t e m a t i c  s t u d y  o f  t h e  c o a l  
o c c u r r e n c e s  a l o n g  t h e  Yukon R i v e r  (141, which,  were  s u b s e q u e n t l y  r e -  
v i e w e d  by  M a r t i n  ( 'E l ,  S m i t h  and  E a k i n  (161  and  Chapman [=]. C o a l  
h a s  been m i n e d  o r  i d e n t i f i e d  a t  s e v e r a l  L o c a l i t i e s  a l o n g  t h e  Yukon 
R i v e r  between Ruby and Anvik. Coal i s  found i n  t h e  upper u n i t  o f  t h e  
i n t e r i o r  f a c i e s ,  w h i c h  i s  n o n m a r i n e  and  is e q u i v a l e n t  t o  t h e  K a l t a g  
f o r m a t i o n  o f  Ma r t i n .  

The P i c k a r t  m ine ,  one o f  t h e  e a r l i e s t .  m i n e s  on  t h e  Yukon R i v e r ,  
was s t a r t e d  by t h e  P i c k a r t  B r o t h e r s  i n  1898, i t  was abandoned i n  1902 
a f t e r  t h e  gangway had  been e x t e n d e d  abou t  600 f e e t  o n  a c c o u n t  o f  

i n  t h e  f l o o r  w h i c h  c u t  o f f  t h e  c o a l .  I n  1 9 4 4  Chapman c o u l d  
f i n d  n e i t h e r  t h e  c o a l  bed n o r  evidence o f  t h e  mine. The s e n i o r  au tho r  
o f  t h i s  p a p e r  t o o  was u n s u c c e s s f u l  i n  f i n d i n g  any r e m a i n s  o f  t h e  
P i c k a r t  mine. However, i n  t h e  genera l  v i c i n i t y ,  a  12  i n c h  t h i c k  c o a l  
seam was Loca ted  on t h e  c l i f f .  T h i s  seam was v a r i a b l e  i n  t h i c k n e s s  
and  p i n c h e d  o u t  L a t e r a l l y .  T h i s  seam was s a m p l e d  t o  p r o v i d e  an  
i n d i c a t i o n  o f  q u a l i t y  and rank of t he  c o a l  [UA-128, F i g u r e  111. Addi- 
t i o n a  1  g e o l o g i c a l  i n v e s t i g a t i o n s  a r e  needed beyond t h e  r i v e r  b l u f f s ,  
a l though t h e  t h i c k  v e g e t a t i o n  cover  and Lack o f  ou tc rops  makes geolog- 
i c a  L exp Lo ra t i on  expensi  ve. 

Eaale Coal F i e l d  

Coal bea r i ng  rocks  of  p robab le  e a r l y  T e r t i a r y  age u n d e r l i e  a  tvro 
t o  t e n  m i  l e  wide b e l t  a l ong  t h e  Yukon R i v e r  f rom t h e  Canadian border  
n o r t h w e s t w a r d  f o r  a b o u t  80 m i  l e s  [Brabb  and  C h u r k i n ,  19641. C o a l  
ou tc rops  a t  numerous l o c a l i t i e s  i n  t h e  region. One seam was sampled 
a t  c o a l  c reek  (UA-121, F i g u r e  12). Another seam was sampled a t  Chic- 
ken (UA-1241, which i s  about  50 m i  l e s  south o f  Eag le -C i rc le  d i s t r i c t  
p roper  [F i gu re  131. The seam i s  descr ibed by M e r t i e  (191 as b e i n g  22 
f e e t  t h i c k  and  was opened b y  a  3 5  ft. sha f t .  The m i n e  was c a v e d  i n  
and  abandoned when B a r n e s  (31 v i s i t e d  i n  1956. F o r  t h e  w a s h a b i l i t y  
program, 5.5 f ee t  o f  the seam was uncovered and sampled. The r e s t  o f  
t h e  seam was sloughed i n  and was i naccess ib l e  f o r  sampling. The c o a l  
b e a r i n g  r o c k s  a t  C h i c k e n  p r o b a b l y  u n d e r l i e  o n l y  a  f e w  s q u a r e  m i  l es .  
They have  been a s s i g n e d  a  T e r t i a r y  age on t h e  b a s i s  o f  L i t h o l o g y  
[Barnes ,  31. 









N e n ~ n a  Coal F i e l d  

The Nenana coaL f i e l d  i s  l o c a t e d  a b o u t  1 1 0  m i  l e s  s o u t h  o f  F a i  r- 
banks on t he  Parks Highway a t  Healy. The f i e l d  extends 80 m i l e s  i n  an 
e a s t - w e s t  d i r e c t i o n  a n d  i s  one t o  t h i r t y  m i l e s  w i d e  (201 (211 (221. 
The c o a l  bear ing  f o r m a t i o n  c o n s i s t s  o f  sandstones, s i  l t s t o n e s ,  c lay -  
s t o n e ,  s h a l e  and numerous  t h i c k  c o a l  beds, and i s  d i v i d e d  i n t o  f i v e  
f o r m a t i o n s  b y  W a h r h a f t i g  e t  a l .  [=I. F i g u r e  1 4  i s  a  g e n e r a l i z e d  
g e o l o g i c a l  s e c t i o n  showing c o a l  beds exposed a t  Lower L i g n i t e  Creek 
[ F i g u r e  151. 

Barnes (31 e s t i m a t e s  t h e  o r i g i n a l  resources o f  t h e  Nenana f i e l d  
a t  seven  b i l l i o n  t o n s ,  o f  w h i c h  t h r e e  b i l l i o n  t o n s  a r e  on L i g n i t e  
Creek. A c c u r a t e  e s t i m a t e s  o f  r e c o v e r a b l e  r e s e r v e s  f o r  i n d i v i d u a l  
seams a r e  n o t  ava i  lab le .  T o t a l  proven reserves'  i n  t h e  Lower L i g n i t e  
Creek area a r e  80 m i  l l i o n  t o n s  w i t h  a  resource p o t e n t i a l  o f  250 m i l -  
l i o n  t o n s  (241. 

The Lower  L i g n i t e  C reek  B a s i n ,  w h i c h  e x t e n d s  t h r e e  m i  l e s  i n  an  
east-west d i r e c t i o n  and i s  t h r e e  m i  l e s  wide, i s  t h e  s i t e  o f  t h e  cur-  
r e n t  m in ing  o f  U s i b e l l i  Coal  Mine. Mineable c o a l  beds a r e  r e s t r i c t e d  
t o  Suntrana format ion.  The b u l k  o f  t h e  c o a l  resources a r e  con ta ined  
i n  seams s i x  (21 f e e t l  f o u r  ( 2 1  f e e t l  and  t h r e e  (17 f e e t l .  No. 2 seam 
i s  o f  p o o r  q u a l i t y  a n d  No. 1 seam has  c l a y  and  bone p a r t i n g  [Denton,  
241. Washabi li t y  s t u d i e s  f o r  seams 6 and 4 have been  p u b l i s h e d  [Rao 
LEI. Samples o f  No. 1 seam [UA-1291 and  No. 3 seam [UA-1301 were 
c o l l e c t e d  f o r  t h i s  s t u d y .  Sample  UA-120 i s  f r o m  a  30.5 f e e t  t h i c k  
seam ou tc ropp ing  on a  b l u f f  [ F i gu re  161 a long  Margue r i t e  Creek west o f  
Jumbo Dome. A l t h o u g h  t h i s  seam o c c u r s  in t h e  S u n t r a n a  f o r m a t i o n ,  
c o r r e l a t i o n  t o  o t h e r  s e a m s  a l o n g  L i g n i t e  C r e e k  h a s  n o t  b e e n  
e s t a b l i s h e d .  Sample No. UA-132 was c o l l e c t e d  f r o m  t h e  Y a n e r t  m i n e  
( F i g u r e  171. T h i s  seam h a s  n o t  been c o r r e l a t e d  w i t h  o t h e r  seams i n  
t h e  Nenana f i e l d .  

Broad Pass Coal F i e l d  

The Broad Pass c o a l  f i e l d  i s  Located near Broad Pass s t a t i o n ,  166 
m i  l e s  s o u t h  o f  F a i  r b a n k s  o n  t h e  A l a s k a  Ra i  l r o a d  a n d  P a r k s  Highway.  
The f i e l d  may be d i v i d e d  i n t o  two  basins. Coal Creek b a s i n  i s  l oca ted  
o n  t h e  e a s t  s i d e  o f  t h e  A l a s k a  R a i l r o a d  and l i e s  i n  an  a r e a  t h r e e  
m i l e s  long and one m i l e  wide. About 1-1/2 square m i l e s  a r e  known t o  
be u n d e r l a i n  by c o a l  b e a r i n g  rocks. Washabi l i t y  o f  c o a l  f r om a  seam 
f rom t h i s  bas in  has been r e p o r t e d  (21. The C o s t e l l o  Creek Bas in  [ a 1  
i s  o n  t h e  wes t  s i d e  o f  t h e  r a i  L r o a d  and  c o v e r s  a b o u t  seven  squa re  
m i  les. Coa 1 occurs i n  T e r t i a r y  sequences o f  sandstone and c laystones. 
There a r e  t h ree  mineable c o a l  beds i n  t h i s  bas in ,  i.e. t h e  Dunkle bed 
(5  f e e t  t h i c k l  Lower  B i  1 l i e  b e d  (3.4 f e e t  t h i c k l  a n d  Upper  B i  1 l i e  bed  
(3.9 f e e t  t h i c k l .  C o a l  was m i n e d  f r o m  t h i s  b a s i n  u n t i  1 t h e  e a r l y  
1950's a t  t h e  Dunk le  M i n e  [ F i g u r e  181. A n a l y s e s  o f  s h i p p e d  c o a l  
s a m p l e s  r e p o r t e d  b y  W a h r h a f t i g  i n d i c a t e d  t h e  c o a l  t o  b e  o f  
s u b b i t u m i n o u s  rank.  The D u n k l e  b e d  was samp led  f o r  t h i s  s t u d y  [UA- 
1231. 
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F i g u r e  16. O u t c r o p  o f  c o a l  o n  M a r g u e r i t e  Creek. The o u t c r o p  f a c e s  
Jumbo Dome. 

COOK I N  LET SEDIMENTARY BASIN 

Nonmarine sedimentary  rocks  o f  t h e  Cook I n l e t  b a s i n  exceed 18,000 
f e e t  i n  t h i c k n e s s ,  and  i n  some p a r t s  o f  t h e  b a s i n  t h e y  may e x t e n d  t o  
27,000 f e e t .  The r o c k s  o u t c r o p  a s  f a r  n o r t h  a s  t h e  P e t e r s  H i l l s  and  
c o n t i n u e  s o u t h  t o  Homer, f o r m i n g  a  b e l t  200 m i l e s  l o n g  and  70 m i l e s  
wide. A l though these  f o r m a t i o n s  were known t o  be c o a l  bea r i ng  s i nce  
t h e  e a r l y  19OOts, r e c e n t  d i s c o v e r i e s  o f  p e t r o l e u m  and gas s p a r k e d  
i n t e n s i v e  d r i l l i n g  t h a t  r e s u l t e d  i n  a  g r e a t e r  u n d e r s t a n d i n g  o f  t h e  
geology o f  t hese  T e r t i a r y  rocks. 

F i gu re  1 9  shows s t r a t i g r a p h i c  nomenclature as proposed by Calder- 
wood and F a c k l e r  [a], and m o d i f i e d  and updated by Magoon e t  al .  (271. 
I t  w i  1 1  be n o t e d  t h a t  c o a l  seams o f  p o s s i b l e  c o m m e r c i a l  v a l u e  a r e  
r e s t r i c t e d  t o  t h e  Tyonek and Beluga Formations. F i g u r e  19 a l s o  shows 
a p p r o x i  ma te  u p d a t e d  s t a g e s  o f  Se l d o v i  an, Homerian and Clamgulchian 
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Figure 19: Correlation of Terti.ary rocks in the Cook Inlet Basin 
. (Source: PIagoon, Adlcison and Egbert, 1976) 



stages i d e n t i f i e d  by Wolf e t  a l .  [a] from p a l e o b o t a n i c a l  and palyno- 
l o g i c a l  evidence a long  w i t h  age determinat ions.  

From p u r e l y  geograph ica l  cons idera t ions ,  t h e  sedimentary  bas in  i s  
d i v i d e d  i n t o  t h r e e  c o a l  f i e l d s :  Kenai, Beluga and Yentna. 

The c o a l  i s  o f  T e r t i a r y  age and i s  l i m i t e d  t o  t h e  Kena i  g roup  
[ fo rmer ly  Kenai Format ion].  Coal i s  in te rbedded w i t h  coarse t o  f i n e  
gra ined  sandstone, s i l t s t o n e s  and occas iona l  conglomerates. The Kenai 
Group i s  s u b d i v i d e d  i n t o  f o u r  f o r m a t i o n s  w h i c h  i n c l u d e  t h e  Hemlock  
Conglomerate, Tyonek, Beluga and S t e r l i n g  Format ions. 

Kenai Coal F i e l d  

Much o f  t h e  Kena i  l o w  l a n d  i s  u n d e r l a i n  by  c o a l  b e a r i n g  rocks. 
C o a l  exposu res  a r e  f o u n d  e x t e n s i v e l y  on  s t e e p  b l u f f s  a l o n g  t h e  e a s t  
s h o r e  o f  Cook I n l e t ,  r i s i n g  a t  p l a c e s  t o  200 f e e t  above t h e  beach 
[=I. Barnes  and  Cobb [=I made a d e t a i l e d  s t u d y  o f  t h o s e  o u t c r o p s  
a n d  made e x t e n s i v e  s e c t i o n s  o f  t h e s e  exposures .  The beds a r e  n o t  
massive, however, Barnes i d e n t i f i e d  a t  Least 30 beds rang ing  i n  t h i ck -  
ness f rom t h r e e  t o  seven fee t .  

Coal has been mined i n  t h e  Homer d i s t r i c t  s i n c e  1888. There has 
been no m i n i n g  s i n c e  1951 when t h e  Homer C o a l  C o r p o r a t i o n  ceased 
operat ions. Some r e s i d e n t s  of  t h e  Homer area s t i  11 c o l l e c t  c o a l  from 
t h e  beach  f o r  d o m e s t i c  use,  p a r t i c u l a r l y  a f t e r  a  s e v e r e  s to rm .  Two 
seams were  sampled ,  one a t  N i n i  l c h i k  [UA-122, F i g u r e  201 and  one a t  
Happy Creek [UA-1311, l o c a t e d  on F igures  21 and 22. 

h l u a a  Coal F i e l d  

Ba rnes  [XI d e f i n e d  t h e  Beluga-Yentna r e g i o n  a s  t h e  b r o a d  Low- 
land  west o f  t h e  l owe r  Sus i t na  River ,  bounded on t h e  n o r t h  and west by 
t h e  A l a s k a  Range and  on  t h e  s o u t h  by Upper  Cook I n l e t  a n d  t h e  
Chakach,atna R i v e r .  The B e l u g a  c o a l  f i e l d  i s  p a r t  o f  t h e  Cook I n l e t  
s e d i m e n t a r y  b a s i n  and  i s  Loca ted  a p p r o x i m a t e l y  60  m i  l e s  wes t  o f  
Anchorage o n  t h e  n o r t h w e s t  s h o r e  o f  Cook I n l e t .  The f i e l d  can  be 
subd iv ided  i n t o  t h r e e  c o a l  bea r i ng  regions. Region 1, t h e  Three N i l e  
Creek  B a s i n ,  l o c a t e d  a b o u t  s i x  m i l e s  f r o m  Cook I n l e t ,  c o n t a i n s  
approx imate ly  22 s t e e p l y  d i p p i n g  seams averaging 10  f e e t  i n  thickness. 
Reg ion  2, t h e  C h u i t n a  B a s i n ,  i s  l o c a t e d  a b o u t  1 7  m i l e s  f r o m  Cook 
I n l e t .  T h e r e  a r e  f i v e  m i n e a b l e  c o a l  beds, one o f  w h i c h  exceeds 40 
f e e t  i n  th ickness ,  ou t c ropp ing  a long  t h e  Chu i tna  River .  Region 3, t h e  
Capps Basin, l i e s  26 m i l e s  f rom Cook I n l e t .  T h i s  area has two  beds i n  
t h e  Tyonek f o r m a t i o n  [ F i g u r e s  23, 241, t h e  Upper  Capps b e d  [UA-1271 
w i t h  an average t h i ckness  o f  17  fee t ,  and t h e  W a t e r f a l l  bed [Capps bed 
o f  Ba rnes ]  w i t h  a n  a g g r e g a t e  t h i c k n e s s  f r o m  20-49 f e e t  [ F i g u r e  231. 
The l a t t e r  i s  36 f e e t  t h i c k  a t  t h e  sampl ing l o c a t i o n  [F i gu re  251. I n  
t h e  b o t t o m  3 0  f e e t  a  r e l a t i v e l y  l o w e r  ash  c o a l  has  been s t u d i e d  f o r  
washab i  l i t y  and  r e p o r t e d  [ZI. The t o p  6 f e e t  i s  d i r t i e r ,  w i t h  a one 
f o o t  band o f  c l a y  i n  t h e  middle,  and was t h e r e f o r e  sampled separa te ly  
[UA-1481. F i g u r e  26 shows t h e  two p o r t i o n s  o f  t h e  seam, excavated i n  
two benches. 



Figure 20. Coal outcrop near N i n i  l c h i k ,  w i th  underclays washed out 
by wave a c t i o n ,  f o r m i n g  a n a t u r a l  cave  w i t h  c o a l  as 
r e s i  s t a n t  roof.  
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F i g u r e  26. A  subcrop o f  t h e  WaterfaLL seam opened up i n  benches by 
P l a c e r  Amex f o r  b u l k  sampling. The Lower 30 f o o t  bench 
and t h e  upper 6 f o o t  bench a r e  d i s t i ngu i shab le .  

The Beluga Coal Company, a  s u b s i d i a r y  o f  P lace r  Amex, ho lds  S t a t e  
o f  A l a s k a  c o a l  l e a s e s  i n  a l l  t h r e e  b a s i n s ,  f o r  a t o t a l  a r e a  o f  400 
s q u a r e  m i  l es .  Ba rnes  e s t i m a t e s  t h e  i n d i c a t e d  r e s e r v e s  i n  t h e  400 
square m i  l e  area sou th  of Beluga Lake a t  200 m i  l l i o n  tons. 

Accord ing  t o  t h e  Beluga Coa 1  Company, mineable reserves i n  t h e i  r 
Leased area (321 of t h e  Capps and W a t e r f a l l  beds a r e  es t imated  a t  200 
miLL ion  tons,  a t  a  s t r i p p i n g  r a t i o  o f  5 t o  1. 

Alaska Peni nsu  l a  

Ch ian i k  Coal  F i e l d  

Coa l  has been repo r ted  a t  s e v e r a l  L o c a l i t i e s  i n  t h e  Alaska Penin- 
s u l a ,  and  a c t u a l l y  m i n e d  a t  Herendeen Bay, C h i g n i k  and Unga IsLand.  
The s a m p l e  f o r  t h i s  s t u d y  was c o l l e c t e d  f r om t h e  m i n e  t u n n e l  o f  t h e  
C h i g n i k  R i v e r  m i n e  [UA-136, F i g u r e  271 t h a t  o p e r a t e d  f r o m  1893 t o  
1911, p r o v i d i n g  f u e l  f o r  t h e  n e a r b y  A l a s k a  P a c k e r s  A s s o c i a t i o n  Can- 
nery. Coal  i s  found i n  t h e  Ch ign i k  f o r m a t i o n  o f  Upper Cretaceous age 
[ F i g u r e  281. 





FIGURE 28: Corre la t ion  char t  of  Cretaceous rocks o f  
- Alaska Peninsula. 
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LABORATORY PROCEDURES 

T h i s  i n v e s t i g a t i o n  c l o s e l y  f o l  l o w e d  t h e  L a b o r a t o r y  p r o c e d u r e s  
d e s c r i b e d  by  C a v a L l a r o  e t  a l .  (331 and  d e s c r i b e d  by t h e  a u t h o r s  i n  
Phase I [I). F i g u r e  29 i s  a f Lowsheet  o f  p r o c e d u r e s  u s e d  i n  t h e  
Laboratory  f o r  process ing t h e  samples. Raw c o a l  samples were crushed 
t o  1-1/2 inches, 3/8 inch,  and 1 4  mesh sizes. Minus 100 mesh m a t e r i a l  
was removed f rom t h e  1-1/2 inches  and 3/8 i n c h  crushed samples, leav- 
i n g  t h e  coarse f r a c t i o n  f o r  f l o a t - s i n k  t e s t i n g  i n  60 l i t e r  con ta iners .  
1 4  mesh x 0 samples were separa ted  i n  g l ass  separatory  f l a s k s  j o i n e d  
by  g r o u n d  t a p e r  j o i n t s .  F l o a t - s i n k  s e p a r a t i o n s  were made a t  1.30, 
1.40 and  1.60 s p e c i f i c  g r a v i t i e s ,  u s i n g  perch lorethy lene-naptha mix- 
t u r e s  as heavy Liquid.  The a i r  d r i e d  p roduc ts  were f i r s t  c rushed i n  a 
hammer m i  L l  t o  1 4  mesh and p u l v e r i z e d  t o  60 mesh f o r  analys is .  P rox i -  
mate and u l t i m a t e  analyses o f  raw c o a l s  a re  presented i n  Tab le  I. The 
c o n c e n t r a t i o n  o f  m a j o r  e l e m e n t s  and  t h e  f u s i b i l i t y  o f  a s h  a r e  
p resen ted  i n  Table 11. 

A l l  f l o a t - s i n k  p roduc ts  were analyzed f o r  ash, mo is tu re ,  h e a t i n g  
value, t o t a l  s u l f u r  and p y r i t i c  s u l f u r .  A l l  data were c a l c u l a t e d  on a 
m o i s t u r e  f r e e  basis.  The American Soc ie t y  f o r  T e s t i n g  and M a t e r i a l s  
[ASTMI s tandard  procedures were used f o r  a l l  analyses. 

The Hardgrove Gr indabi  l i t y  Indexes o f  t h e  samples were de te rmined  
w i t h  a i r  d r i e d  samples as p e r  ASTM des igna t i on  D409-71, u s i n g  stand- 
a r d s  HGI 28, HGI 41, HGI 54, HGI 80  and HGI 92, s u p p l i e d  b y  ASTM. 
Tab le  I11 shows t h e  Hardgrove G r i n d a b i l i t y  and Free S w e l l i n g  Indexes 
a n d  t h e  HGI's r anged  f r o m  25 t o  74. I t  i s  f e l t  t h a t  samp les  UA-125, 
126 and 136 shou ld  have shown some s w e l l i n g  p rope r t i es ;  however, s i n c e  
t h e s e  samp Les a r e  f rom t h e  w e a t h e r e d  o u t c r o p  w h i c h  reduces  t h e i  r 
c a k i n g  c h a r a c t e r i s t i c s ,  they  d i d  not. 

INTERPRETATION OF WASHABILITY DATA 

T a b l e s  I V  t h r o u g h  X V I I I  show washab i  l i t y  d a t a  f o r  t h e  f i f t e e n  
samples processed. The t a b l e s  show wei  ght-percent d i s t r i b u t i o n ,  ash, 
h e a t i n g  v a l u e ,  p y r i t i c  s u L f u r  a n d  t o t a l  s u l f u r  on a m o i s t u r e  f r e e  
b a s i s  f o r  t h e  v a r i o u s  g r a v i m e t r i c  f r a c t i o n s ,  as w e l l  as  v a l u e s  f o r  
cumulated f l o a t s .  The q u a l i t y  o f  t h e  f l o a t  a t  any o f  t h e  t h r e e  densi-  
t i e s  c a n  be d i r e c t l y  r e a d  f r o m  t h e  t a b l e s .  The t a b L e s  a l s o  show 
c u m u l a t i v e  s i n k  weight-percent and ash con ten t  t h a t  may be expected a t  
any o f  t h e  t h r e e  dens i t ies .  

No r the rn  Alaska Coal F i e l d  

Two c o a l  beds were sampled, r e p r e s e n t a t i v e  o f  coa l s  i n  t h e  Koko- 
l i k -U tukok  R i v e r  d i s t r i c t  i n  t h e  Nat ionaL Petro leum Reserve, Alaska. 
The c o a l  beds i n  t h e  r e g i o n  have been e x t e n s i v e l y  i n v e s t i g a t e d  by t h e  
U.S. G e o l o g i c a l  Survey ,  u n d e r  t h e  d i r e c t i o n  o f  J.E. C a l l a h a n  (111. 
The s tudy  was a ided  by sha l l ow  subsur face data from sho t  holes,  deep 
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Prox imate and U l t i m a t e  Analvses o f  Raw Coals 

Heat ing  
Coal ASTM Thickness Sample M o i s t u r e  Vo l a t i  l e  F i x e d  Ash Value S u l f u r  
F i e l d  Rank [ f e e t ]  Numbers Bas is*  % M a t t e r  ,% Carbon ,% % BTU/Lb. C,% H,% N,% 0,% P y r i t i c  T o t a l  

Nenana Subbit.C 30.5 Uk 120 1 29.05 32.03 30.44 8.48 7,445 44.24 6.23 0;50 40.44 0.00 0.11 

Unco r re l a ted  bed 2 45 .I 4 42.91 11.95 10,493 62.36 4.20 0.71 20.63 0.00 - 0.15 
Margueri  t e  Creek 3 51 .27 48.73 - - 11,917 70.82 4.77 0.81 23.43 0.00 0.17 

Eagle Subbi t .B 30 UA 121 1 24.94 45.93 11.84 17.29 5,717 38.54 4.92 0.77 38.02 0.02 0.46 

Uncorre l a t e d  bed 2 - 61 -19 15.78 23.03 7,616 51.35 2.84 1.02 21.15 0.02 0.61 

Coal  Creek 3 - 79.50 20.50 - 9,894 66.71 3.69 1.32 27.49 0.03 0 -79 

Kenai Subbi t .C 6 UA 122 1 23.72 36 .01 27.02 13.25 7,437 42.58 6.23 0.66 37.03 0.04 0.25 
Uncorre l a t e d  bed 2 - 47.21 35.42 17.37 9,750 55.82 4.69 0.87 20.92 0.05 0.33 

3 - 57 .I3 42.87 - N i n i  Lch ik  11,800 67.55 5.68 1.05 25.33 0.06 0.39 

Broad Pass Subbi t .B 5.3 UA 123 1 33.07 27.63 28.88 10.42 7,305 41.37 6.79 0.56 40.57 0.11 0 -29 
DunkLe Bed 2 - 41 .28 43.15 15.57 10,915 61.81 4.61 0.83 16.74 0.16 0.44 

0 3 - 48.89 51 .I1 - 12,928 73.21 5.46 0.99 19.82 0.19 0.52 
u 

Eagle Subbi t .C 5.5 UA 124 1 23 -59 44.22 11 .20 20.99 5,474 35.01 5.01 0.58 37.33 0.07 1.08 
.Uncorre l a t e d  bed 2 - 57.87 14.66 27.47 7,.164 45.82 3.10 0.76 21.44 0.09 1.41 

3 - 79.79 20.71 - Chicken 9,878 63.17 4.27 1.05 . 29.57 0.12 
1.94 

Nor thern  Alaska hvBb 11.5 UA 125 1 11.95 30.36 55.37 2.37 11,242 65.90 5.20 1.31 25.00 0.06 0.27 
No. 3 Bed 2 - 34.48 62 -88 2.64 12,768 74.84 4.39 1.49 16.33 0.07 0.31 

3 - 35.42 64.58 - ELusi ve Creek 13,114 76.87 4.51 1.53 16.77 0.07 
0.32 

Nor thern .  A laska hvAb 11.6 UA 126 I 15.58 26.43 52.57 5.42 10,904 63.44 5.63 1.03 24.24 0.04 0.24 
Uncor re le ted  Bed 2 - 31.31 62.27 6.42 12,916 75.15 4.61 1.22 12.32 0.05 0.28 

K o k o l i k  R i v e r  3 
- 33.46 66.54 - 13,803 80.31 4.93 1.30 13.17 0.06 0.29 

Beluga 
Capps Bed 

. I  

Subbi t .C 15 UA 127 1 20.87 39.90 11.67 7,242 47.34 5.77 0.50 34.55 0.08 27.56 0.17 
2 - 50.42 34.93 14.75 9,910 59.83 4.34 0.63 20.23 0.10 0.22 
3 - 59.15 40.85 - 11,625 70.08 5.09 0.73 23.74 0.12 0.26 

* 1 i s  E q u i l i b r i u m  bed  mo is tu re  b a s i s  
2 i s  Mo is tu re - f ree  b a s i s  

- - - - r h - C n a e  has is  



TABLE I [ con t i nued l  

Prox imate and U l t i m a t e  AnaLvses o f  Raw Coa 1s 

Heat ing 
Coa 1 ASTM T h i  ckness Samp l e  M o i s t u r e  V o l a t i  l e  F i x e d  Ash Value S u l f u r  
F i e l d  Rank [ f e e t )  Numbers Bas is*  % Ma t te r  ,% Carbon ,% % BTU/lb. C,% H,% N,% 0,% P y r i t i c  T o t a l  

Nu la to  HvAb 1 UA- 128 1 3 .I1 11.21 22.35 63.33 4,762 26.29 2.31 0.49 7.22 0.16 0.36 
Uncor re la ted  Bed 2 - 11.57 23.06 65.37 4,915 27.13 2.02 0.51 4.59 0.16 0.38 

3 - 33.41 66.59 - 14,190 78.33 5.83 1.46 13.30 0.47 1.08 

Nu l a t o  HvAb 
Uncor re la ted  Bed 

UA 128 1 
1.60 S p e c i f i c  2 
Grav i t y  F l o a t  3 

Nenana Subbit.C 18 UA 129 1 24.33 35.09 27.52 13.06 7,464 44.58 5.91 0.52 35.77 0.01 0.16 
No. 1 Bed 2 - 46.37 36.37 17.26 9,864 58.92 4.21 0.69 18.71 0.01 0.21 
Us i  beL li Mine 3 - 56.04 43.96 - 11,922 71.21 5.09 0.83 22.62 0.02 0.25 

Nenana Subbit.C 17 UA 130 1 24.54 36.42 29.59 9.44 8,047 46.53 6.05 0.52 37.30 0.01 0.16 
o No. 3 Bed 2 - 48.27 39.22 12.51 10,663 61.66 4.38 0.69 20.54 0.01 0.22 
aD 3 - 55.17 44.83 - 12,188 70.47 5.01 0.79 23.48 0.01 0.25 U s i b e L l i  Mine 

Kenai Subbi t .C 6 UA 131 1 23.25 35.32 31.74 9.69 8,292 47.86 5.99 0.84 35.33 0.03 0.29 
Uncor re la ted  Bed 2 -- 46.01 41.35 12.63 10,803 62.36 4.42 1.09 19.12 0.04 0.38 

3 -- 52.67 47.33 - Happy Creek 12,365 71.38 5.06 1.25 21.88 0.04 0.43 

Nenana hvBb 5 UA 132 1 5.51 17.67 25.22 51.60 5,412 31.73 3.34 0.63 12.52 0.07 0.1 8 
Uncorre l a t e d  Bed 7 2 - 18.70 26.69 54.61 5,728 33.58 2.88 0.66 8.08 0.07 0.19 

3 - 41 .20 58.80 - 12,650 73.98 6.35 1.46 17.80 0.16 0.41 Yaner t  Mine 

Chi gn i  k  hvCb 9 UA 136 1 6.66 30.29 29.28 33.77 8,106 45.70 4.48 0.52 13.89 1.05 . 1.64 
Uncor re la ted  Bed 2 - 32.45 31 -37 36.18 8,685 48.96 4.00 0.55 8.55 1.12 1.76 

3 - 50.85 49.15 - Chigni  k  Bay Mine 13,609 76.71 6.19 2.88 11.46 1.76 2.76 

I Beluga Subbi t .C 6 UA 148 1 22.17 27.60 20.29 29.94 5,960 37.00 5.28 0.44 27.14 0.02 0.20 
W a t e r f a l l  Bed 2 - 35.46 26.07 38.47 7,658 47.54 3.60 0.56 9.57 0.02 0.26 

3 - 57.63 42.37 - 
Top 6 '  12,446 77.27 4.76 3.21 14.40 0.03 

0.36 

* 1 i s  E q u i l i b r i u m  bed mo is tu re  b a s i s  
2 i s  Moisture-free b a s i s  
3 i s  Moisture-ash-free b a s i s  



TABLE I1 

Concentrat ion o f  Major Elements and F u s i b i l i t y  o f  Ash o f  the Raw Coal Samples 
Concentrat ion o f  Major Elements i n  Coal Ash, percent 

Samp l e  
r No. S i  O2 AL203 Fe203 M go CaO ' Na20 K2° T i  O2 S03 MnO '2'5 

3.5 
5.5 
7.7 

16.4 
6.5 

12.3 
5.5 
2.4 
3.8 
4.1 
5.8 
9.2 
4.0 
4.9 
4.2 

Samp l e  
No. 

UA-120 
UA-121 
UA-122 
UA-123 
UA-124 
UA-125 
UA-126 
UA-127 
UA-128 
UA-129 
UA-13 0 
UA-13 1 
UA-13 2 
UA-136 
UA-148 

Fusi b i  li t y  o f  

I n i t i a l  
Deformation 

Ash, OF 

So f ten inq  

0.8 
1.2 
0.9 
1 .I 
0.7 
0.8 
2.2 
1 .I 
1 .I 
1 .I 
0.9 
0.7 
1 .o 
1.2 
0.9 

F l u i d  

2277, 
2430 
2296 
2548 
2540 
2572 
2561 
2539 
2723 
2501 
2324 
2272 
2800+ 
2800+ 
2800+ 



TABLE I11 

Hardgrove Gr indabi  l i t y  and Free  
Swel l ing  Indexes o f  Raw Coals 

SAMPLE Ai  r-Dri ed S a m ~  l e s  
NUMBER HGI FSI  

UA-120 38 
UA-121 70 
UA-122 25 
UA-123 38 
UA-124 6 2 
UA-125 74 
UA-126 56 
UA-127 42 
UA-128 56 
UA-128 (1.60 Sp. G. F l o a t 1  - 
UA-129 3 8 
UA-13 0 32 
UA-13 1 32  
UA-132 48 
UA-13 6 46 



exp lo ra t i on  w e l l s ,  and by t r a c i n g  outcrops b u r i e d  under the  tundra by 
auger ho les .  k s u r e  s i g n  o f  a b u r i e d  o u t c r o p  i s  t h e  s i g h t i n g  f r o m  
h e l i c o p t e r  o f  b l a c k  c o a l  debr is  dug by ground sqoi  r reLs  ( the  s q u i r r e l s  
f i n d  i t  e a s i e r  t o  d i g  i n t o  coal] .  The auger holes pos i t i oned  about 50' 
down d i p  from t h e  c o a l  debris. Several hundred samples o f  coa ls  viere 
c o l l e c t e d  f rom t h e  reg ion  as a r i  11  c u t t i n g s  f r o m  s e i s m i c  sho tho les .  
Auger c u t t i n g s ,  d r i l l  c u t t i n g s  and severa l  deep exp lo ra to ry  w e l l s  were 
sampled, and cutcrops and beds were sampled by t rench ing  [Callahan and 
M a r t i n ,  1 1 1 .  The p e t r o l o g y  o f  t h r e e  hundred o f  t h e s e  samples i s  
c u r r e n t l y  under i n v e s t i g a t i o n  IRao 34).  

No. 3  c o a l  bed was sampled from an outc rop  on E l u s i  ve Creek [UA- 
1251. Cal lahan (111 t racea  the  bed by se ismic  shotholes t o  extend f o r  
5 m i  l e s  i n  an eas t -wes t  d i r e c t i o n  w i t h  s l i g h t  t h i n n i n g ,  whereas i t  
m a i n t a i n s  a  c o n s t a n t  t h i c k n e s s  i n  t h e  n o r t h - s o u t h  d i r e c t i o n  f o r  a  
d i s t a n c e  o f  o v e r  2.3 m i l e s  [ll, P. 431. Mean maximum r e f l e c t a n c e  of  
v i t r i n i t e  i n  o i  1 [ R o m l  was 0.71, c l e a r l y  p l a c i n g  t h e  rank o f  the  c o a l  
a t  h i g h  v o l a t i  Le B b i t u m i n o u s .  The raw c o a l  i s  q u i t e  l ow  i n  ash, 2.6 
p e r c e n t  and s u l f u r ,  0.31 pe rcen t .  Washing o f  1-1/2 i n c h  x  100 mesh 
c o a l  a t  1.60 s p e c i f i c  g r a v i t y  can reduce ash t o  2.1 percent  a t  a  y i e l d  
o f  98.7 p e r c e n t .  Washing 1 4  mesh x  0  c o a l  a t  1.60 s p e c i f i c  g r a v i t y  
vv i  11 f u r t h e r  reduce ash t o  2.0 percent a t  98.7 percent  y i e l d ,  whereas 
wash ing  a t  1.40 w o u l d  p r o v i d e  a  p r o d u c t  a n a l y z i n g  1.6 p e r c e n t  ash a t  
90.5 percent  y i e l d  [Table IVI. 

The second bed sampled was from an outcrop on t h e  Koko l i k  River. 
I n  1964 the  U.S. Bureau of Mines excavated t h e  outcrop by hand d igg ing  
and b l a s t i n g .  F o r  t h e  c u r r e n t  i n v e s t i g a t i o n ,  t h e  s u r f a c e  weathered 
p a r t  o f  t h e  exposure  was removed p r i o r  t o  sampl ing .  However, t h e  
dep th  o f  t h e  c u t  i s  n o t  adequate t o  reach  t h e  u n o x i d i z e d  p o r t i o n  o f  
t he  seam. V i  t r i n i t e  re f l ec tance  was 0.90 percent,  p l a c i n g  the  rank a t  
h igh  v o l a t i  l e  A  bi tuminous. 

The Koko l i k  R i v e r  sample [UA-1261 conta ined 6.42 percent  ash and 
0.28 p e r c e n t  s u l f u r  on a  m o i s t u r e  f r e e  b a s i s .  Washing 1-1/2 i n c h  x  
100 mesh c o a l  can g i ve  a  product w i t h  3.6 percent  ash and 0.26 percent 
t o t a l  su l f u r .  Washing a t  1.40 s p e c i f i c  g r a v i t y  can g i v e  81.3 percent 
y i e l d  w i t h  2.6 percent  ash [Table VI. 

Nulato Coal F i e l d  

An unco r re la ted  t h i n  bed o f  coa l  was sampled f rom a  l o c a t i o n  ten  
m i l e s  upstream from Nulato, a long the n o r t h  bank o f  t he  Yukon River. 
The seam va r ied  i n  th ickness  from s i x  t o  e ighteen inches and pinched 
o u t  w i t h i n  t e n  f e e t  o f  t h e  sampled exposure. The seam was s t i l l  
inc luded i n  t h e  program s ince a  b e t t e r  seam cou ld  n o t  be located, and 
t h e  sample w o u l d  g i v e  an i n d i c a t i o n  of t h e  q u a l i t y  and r a n k  o f  t h e  
c o a l  i n  t h i s  f i e l d .  The raw c o a l  sample conta ins  65.4 percent  ash and 
0.38 percent  su l fu r .  The c o a l  i s  h igh  v o l a t i  l e  A b i tuminous rank w i t h  
v i t r i n i t e  r e f l e c t a n c e  o f  0.88% [ R 1. Washing 1-1/2 i n c h e s  x  100 

Pm mesh c o a l  can g i v e  19.1 p e r c e n t  y i e l d  w i t h  10.1 p e r c e n t  ash, 0.97 
p e r c e n t  s u l f u r  and 13,672 B t u / l b  h e a t i n g  v a l u e  ( T a b l e  V I 1 .  F i n e r  
c r u s h i n g  w o u l d  b e  o f  no  b e n e f i t .  M o r e  e x t e n s i v e  g e o l o g i c a l  



TADLE I V  

I'Jashabi l i t y  Analyses o f  t h e  Elo. 3 Lied Coal San~ple [LJA-1251 
Nor thern  Alaska F i e l d ,  E l u s i  ve Creek, Alaska 

Raw Coal Bed t l o i s t u r e  = 11.95 

DIRECT DATA CIII-IU LATIVE DATA 
S u l f u r  Percent S u l f u r  Percent  Pounds o f  

Product  b V t  9: Ash % B tu / l b  P y r i t i c  T o t a l  W t  X Ash % B tu / lb  P y r i t i c  T o t a l  S 0 2 / l l ~ ~ l  B t u  

F loa t -S ink  S ize  1-1/2 i n c l ~ e s  x 100 lr4esh 

F l o a t -  1.30 2.77 1.93 12549 0.03 0.25 2.77 1.93 12549 
1.30 - 1.40 89.35 1.'77 12535 0.03 0.31 92.12 1.77 12535 
1.40 - 1.60 6.58 6.66 11460 0.05 0.27 98.70 2.10 12464 
S ink  - 1.60 1.30 28.86 6351 0.10 0.21 100.00 2.45 12384 
t ~ l i n u s 1 0 0 t ~ l e s h  0.79 20.42 94.69 0.03 0.291100.00 2.59 12361 

P 
h) Float -S ink Size 3/8 i n c h  x 100 flesh 

F l o a t -  1.30 3.01 1.57 12590 0.03 0.26 3.01 1.57 12590 
1.30 - 1.40 82.46 1.60 12545 0.03 0.27 05.47 1.60 12547 
1.40 - 1.60 12.96 4.78 11460 0.05 0.2C 98.43 2.02 12404 
S ink  - 1.60 1.57 30.32 6540 0.10 0.27 100.00 2.46 12311 
14inus 100 I4esh 5.97 10.43 10989 0.03 0.20 l lOO.OO 2.94 12232 

F loat -S ink S i z c  1 4  l leah  & Q 

 loa at- 1.30 5.83 1.33 12574 0.03 0.30 5.83 1.33 12574 
1.30 - 1.40 84.68 1.58 12565 0.03 0.24 90.51 1.56 12566 
1.40 - 1.60 8.21 6.67 11697 0.05 0.29 90.72 1.99 12493 
S ink  - 1.60 1.28 36.55 8431 0.10 0.25 100.00 2.43 12441 

ALL r e s u l t s  a re  on a Mo is tu re  Free Basis .  -- 
l ~ u m u l a t i v e  f l o a t - s i n k  p l u s  minus 100 mesh m a t e r i a l .  
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V!6shabi li t y  Analyses o f  an Uncor re la ted  Eed Coa 1 Sanp l e  [UA-12C) 
Nu la to  Coal F i e l d ,  Alaska 

Raw Coal Bed E4oisture = 3.11 

DIRECT DATA CIJI IIJ LATIVE DATA 
S u l f u r  Percent  S u l f u r p e r c e n t  Pounds o f  

Product  W t  % Ash % Btu/Lb P y r i t i c  T o t a l  W t  X Ash :; Otu/ lb  P y r i t i c  T o t a l  SO,-,/lt1 Ctu  
C 

Floa t -S ink  S ize  1-1/2 inches 3 100 Clesh 

F loa t -  1.30 5.94 5.73 14368 0.05 0.94 5.94 5.73 14360 
1.30 - 1.40 10.42 7.58 14118 0.05 0.94 16.36 6.91 14209 
1.40 - 1.60 2.76 28.92 10493 0.08 1.17 19.12 10.09 13672 
S ink  - 1.60 80.08 72.79 4143 0.05 0.51 100.00 60.60 5965 
Minus 100 Mesh 0.68 37.32 8799 0.05 1.26 l lOO.OO 60.64 5028 

F loat -S ink S ize  3/8 i n c h  x 100 I.iesh 

F l o a t -  1.30 3.57 4.40 14606 0.05 1 .O1 3.57 4.40 14EOG 
1.30 - 1.40 7.99 7.23 13998 0.05 0.94 11.32 6.36 14186 
1.40 - 1.60 4.90 25.48 11020 0.08 0.94 16.4G 12.05 13243 
Sink - 1.60 83.54 77.40 4259 0.10 0.43 100.00 G6.64 5738 
Elinus 100 Etesh 2.88 41.01 8370 0.05 1 .201100.~0 G5.90 5614 

F loat -S ink Size 1 4  I4esh x Q 

 loa at- 1.30 0.70 4.38 14734 0.05 0.91 0.70 4.38 14734 
1.30 - 1.40 2.43 4.48 14402 0.05 0.91 3.13 4.46 14476 
1.40 - 1.60 5.61 14.13 12083 0.08 0.81 8.74 10.67 12940 
Sink - 1.60 91.26 69.79 4540 0.10 0.50 100.00 64.62 5274 

A l l  r e s u l t s  a re  on a Mo i s tu re  Free Basis.  

'cumulat ive f l oa t - s i nk  p l u s  minus 100 mesh s a t e r i a  1. 



exp lo ra t i on  i s  needed t o  uncover seams o f  economic value, which would 
be of p a r t i c u l a r  s i g n i f i c a n c e  t o  t h e  v i l l a g e  o f  N u l a t o  and o t h e r  
communities a long t h e  Yukon R iver  now burdened w i t h  t h e  h i g h  cas t  of 
l i q u i d  f u e  1s. 

Eaale Coal F i e l d  

Two c o a l  seams were  sampled f rom t h i s  f i e l d ,  b o t h  f r o m  an a rea  
w i t h  a h i s t o r y  o f  es tab l i shed  p lace r  go ld  m in ing  a c t i v i t y .  

A c o a l  bed sampled from Coal Creek IUA-1211 had v i t r i n i t e  r e f  lec- 
tance o f  0.44 ( R I. Th is  places the  rank o f  c o a l  a t  subbituminous 0 

q m and t h e  l o w  h e a t i n g  v a l u e  (7,616 B tu /Lb l  o f  t h e  c o a l  i s  a t t r i b u t a b l e  
t o  t h e  s e v e r e l y  o x i d i z e d  c o n d i t i o n  of t h e  o u t c r o p  sample. The raw 
coa l  sample conta ined 23.0 percent  ash and 0.61, percent  su l f u r .  Wash- 
ing 1-1/2 i n c h e s  x 100 mesh c o a l  a t  1.40 s p e c i f i c  g r a v i t y  can g i v e  
22.0 p e r c e n t  y i e l d  w i t h  9.6 p e r c e n t  ash. Washing a t  1.60 s p e c i f i c  
g r a v i t y  can improve y i e l d  t o  82.7 percent w i t h  13.7 percent  ash [Table 
V I I I .  Washing a t  f i n e r  s i zes  d i d  n o t  i n d i c a t e  any a d a i t i o n a l  improve- 
ment i n  y i e l d  o r  ash content  o f  the products. 

The unco r re la ted  c o a l  bed sample [UA-1241 from Chicken was from a 
weathered outcrop. The v i  t r i n i  t e  re f l ec tance  [ Rs,l vias 0.36 percent 
equi va l e n t  t o  subbi tuminous C rank. The samp Le conta ined 27.5 percent 
ash and 1.41 p e r c e n t  s u l f u r  on a m o i s t u r e  f r e e  bas i s .  Washing 1-1/2 
i n c h e s  x 100 mesh a t  1.30 s p e c i f i c  g r a v i t y  gave 40.6 p e r c e n t  y i e l d  
wi th.  '10.0 percent  ash and 1.35 percent  s u l f u r .  Th i s  i s  one o f  the few 
h igh  s u l f u r  coa l s  i n  Alaska. Very L i t t l e  o f  t he  s u l f u r  i s  i n  p y r i t i c  
f o r m  and t h u s  no r e d u c t i o n  i n  s u l f u r  i s  p o s s i b l e  by wash ing  (Tab le  
V I I I I  . 
flenana Coal F i  e l d  

Samples o f  No. 1 bed c o a l  [UA-1291 and No. 3 bed c o a l  [UA-1301 
were c o l l e c t e d  f rom the  Lower L i g n i t e  Creek, Poker F l a t  P i t ,  U s i b e l l i  
Coa l  Mine. The c o a l s  a r e  s u b b i t u m i n o u s  C rank. No. 1 bed i s  n o t  
being mined a t  t h i s  t i m e  and i s  t he  lowest bed i n  t h e  Suntrana Forma- 
t ion.  The raw c o a l  analyzed 17.3 percent ash and 0.21 percent s u l f u r  
on a m o i s t u r e  f r e e  bas i s .  Washing 1-1/2 i n c h e s  x 100 mesh c o a l  a t  
1.40 s p e c i f i c  g r a v i t y  gave 83.4 p e r c e n t  y i e l d  w i t h  10.0 p e r c e n t  ash, 
and 10,858 Btu/Lb. Washing a t  1.60 s p e c i f i c  g r a v i t y  gave 93.7 percent 
y i e l d  w i t h  12.3 percent  ash and 10,531 Btu / lb  [Table 1x1. 

I 

No. 3 bed i s  t he  lowest  of t h e  th ree  beds be ing  mined by U s i b e l l i  
Coa l  Mine,  and i s  t h e  l o w e s t  o f  t h e  seams e x t r a c t a b l e  a t  t h i s  t ime .  
The raw c o a l  c o n t a i n e d  12.5 p e r c e n t  ash and 0.22 p e r c e n t  s u l f u r  on a 
moisture f r e e  basis. Washing t h e  c o a l  a t  1.6 s p e c i f i c  g r a v i t y  gave a 
91.8 p e r c e n t  y i e l d  w i t h  6.9 p e r c e n t  ash, 0.13 p e r c e n t  s u l f u r  and 
10,774 8 tu /Lb  on a m o i s t u r e  f r e e  b a s i s  [ T a b l e  XI. No s i g n i f i c a n t  
improvement i n  recovery o r  ash content  can be achieved by crushing t o  
a f i n e r  s i ze .  



TABLE VII 

Washab i l i t y  Analyses o f  an Uncor re la ted  Ded Coal Sanlple [UA-1211 
Coal Creek, Eagle F i e l d ,  Alaska 

Raw Coal Bed M o i s t u r e  = 24.04 

DIRFCT DATA CUf.IU LATIVE DATA 
S u l f u r  Percent  S u l f u r p e r c e n t  P o u n d s o f  

Product  Flt % Ash % B t u / l b  P y r i t i c  T o t a l  \'It % Ash X B t u / l b  P y r i t i c  T o t a l  S02/11C1 Dtu  

F loa t -S ink  S ize  1-1/2 inches x t.iesh 

F l o a t -  1.30 0.04 7.81 11141 0.03 0.27 0.04 7.81 11141 
1.30 - 1.40 21.92 9.58 8949 0.03 0.55 21.96 9.5C 8953 
1.40 - 1 .60 60.72 15.20 8392 0.06 0.58 82.60 13.71 8541 
S ink  - 1.60 17.32 71.58 1989 0.04 0.17 100.00 23.73 7406 
blinus 100 Mesh 0.91 30.03 6445 0.03 0.34 llOO.OO 23.79 7397 

P 
Q) Float -S ink S i z e  3/8 i n c h  x I 0 0  14esh 

F l o a t -  1.30 0.03 3.82 11025 0.03 0.24 0.03 3.02 11025 
1.30 - 1.40 22.99 10.34 9454 0.04 0.64 23.02 10.33 9456 
1.40 - 1.60 60.05 15.99 8483 0.06 0.62 83.07 14.42 8753 
S i n k  - 1.60 16.93 69.53 2321 0.04 0.20 100.00 23.75 7664 
Minus 100 Mesh 2.00 32.47 6415 0.03 0.39 llOO.OO 23.92 7639 

Float -S ink Size 1 4  I,tesh x Q 

F l o a t -  1.30 0.16 2.94 11002 0.03 0.29 0.16 2.94 11002 
1.30 - 1.40 9.98 10.56 9642 0.03 0.61 10.14 10.44 9663 
1.40 - 1.60 73.88 13.85 8675 0.06 0.60 84.02 13.44 8794 
S ink  - 1.60 15.98 71.55 2086 0.06 0.17 100.00 22.72 7722 

A l l  r e s u l t s  a re  on a  Mo i s tu re  Free Basis.  

l ~ u m u l a t i v e  f l o a t - s i n k  p l u s  minus 100 mesh m a t e r i a l .  





TABLE I X  

Washabi l l t y  Analyses o f  the  No. 1 Bed Coal Sample [UA-1291 
U s i b e l l i  Coal Mine, Nenona Coal F i e l d ,  Hcaly ,  Alaska 

Raw Coal Bed Mo is tu re  = 24.33 

DIRFCT DATA CUl,lU LATI VE DATA 
S u l f u r  Percent S u l f u r  Percent  Pounds o f  

Product  W t  % Ash % B tu / l b  P y r i t i c  T o t a l  t % Ash % Otu/Lb P y r i t i c  T o t a l  SO2/1lt.1 B t u  

F loa t -S ink  S i ze  1-1/2 inches x 100 I.1esh 

F loa t -  1.30 7.06 6.89 11405 0.01 0.17 7.OG 6.09 11405 0.01 0.17 0.3 
1.30 - 1.40 76.34 10.27 10807 0.01 0.16 83.40 9.98 10858 0.01 0.16 0.3 
1.40 - 1.60 10.26 31.21 7875 0.03 0.27 93.66 12.31 10531 0.01 0.17 0.3 
S ink  - 1.60 6.34 73.19 3956 0.03 0.15 100.00 16.17 10114 0.01 0.17 0.3 
blinus 100 Mesh 1.20 49.21 6203 0.03 0.42 l l ~ ~ . ~ ~  16.57 10067 0.01 0.17 0.3 

P 
b, Floa t -S ink  S ize  3/8 i n c h  x 100 IIcsh 

F loa t -  1.30 59.28 9.94 11186 0.01 0.19 59.28 9.94 11186 0.01 0.19 0.3 
1.30 - 1.40 26.94 14.95 9646 0.01 0.21 86.22 11.51 10705 0.01 0.20 0.4 
1.40 - 1.60 6.83 26.27 8442 0.03 0.26 93.05 12.59 10539 0.01 0.20 0.4 
S ink  - 1.60 6.95 66.43 4387 0.03 0.19 100.00 16.33 10111 G;01 0.20 0.4 
blinus 100 Mesh 2.55 17.24 9544 0.04 0.24 l lOO.OO 16.35 10096 0:01 0.20 0.4 

F loat -S ink Size 14  I4esh x Q 

F loa t -  1.30 10.83 6.91 11562 0.01 0.17 10.83 6.91 11562 0.01 0.17 0.3 
1.30 - 1.40 64.36 9.43 10455 0.01 0.19 75.19 9.07 10614 0.01 0.19 0.4 
1.40 - 1.60 15.87 19.77 9116 0.03 0.23 91.06 10.93 10353 0.01 0.19 0.4 
S ink  - 1-.60 8.94 70.09 4349 0.03 0.12 100.00 16.22 9017 0.01 0.19 0.4 

ALL r e s u l t s  a re  on a Mo i s tu re  Free Basis.  - 
l ~ u m u l a t i v e  f l oa t - s i nk  p l u s  minus 100 mesh m a t e r i a l .  



TAOLE >: 

\Vashebi li t y  An8 lyses o f  the  !.lo. 3 Bed Coa 1  Samp l o  [UA-1301 
U s i b e l l i  Coal  Mine,  Ejenana Coal  F i e l d ,  I l ea ly ,  Alaska 

RaV; Cool Bod Floisture = 24.54 

DIRECT DATA m 1 J  LATIVE nATA 
S u l f u r  Percent  Pounds o f  

Product  W t  % Ash 4: Dtu/Lb P y r i t i c  T o t a l  111. X Ash L Liti~/Lb P y r i t i c  T o t a l  SO2/I,111 C t u  
-- 

Float -Sink S izc  I-1/2 inches 3 100 f.lcslr 

Floa t -  1.30 16.09 4.63 11466 0.01 0.05 16.09 4.63 1146G 0.01 0.09 0.2 
1.30 - 1.40 69.12 6.81 10881 0.04 0.13 85.21 6.40 1G091 0.03 0.12 0.2 
1.40 - 1.60 6.62 13.44 7973 0.01 0.28 91.63 6.91 10774 0.03 0.13 0.2 
Sink  - 1.60 8.17 68.75 6194 0.01 G.29 100.00 11.96 10400 0.03 0.15 0.3 
l~ l inus 100 Mesh 1.37 36.80 7049 0.01 0.22 l lOO.OO 12.30 10354 0.01 0.15 0.3 

Float -Sink S i z e  3/0 i n c h  x 100 llesh 

F loa t -  1.30 12.65 4.40 11556 0.01 0.1G 12.65 4.40 11556 0.01 0.16 0.3 
1.30 - 1.40 73.11 6.78 10052 0.03 0.21 05.76 6.43 10956 0.03 0.20 0.4 
1.40 - 1 .GO 4.77 23.54 8259 0.01 0.26 90.53 7.33 10&314 0.03 0.21 0.4 
Sink  - 1.60 9.47 66.33 4634 0.01 0.12 100.00 12.56 10229 0,..02 0.21 0.4 
l l inus 100 lilesh 3.16 24.45 8557 0.01 0.17 l l ~ O . ~ ~  12.94 10176 0:02 0.21 0.4 

Float-Sink S i z e  14  I.iesh x Q 

Floa t -  1.30 15.31 4.60 11659 0.01 0.15 15.31 4.60 1lG59 0.01 0.75 0.3 
1.30 - 1.40 60.45 9.12 10924 0.03 0.16 63.76 0.29 11058 0.03 0.16 0.3 
1.40 - 1.60 9.06 17.07 9023 0.01 0.23 92.f32 9.23 IGEGO 0.02 0.17 0.3 
Sink - 1.60 7.18 70.92 3988 0.01 0.10 100.00 13.66 10366 0.02 0.16 0.3 

ALL r e s u l t s  are  on a Mo is ture  F r e e  B a s i s .  ---- -.- - - --- - -. - . -- . -. -- -- - -- - - 
l ~ u r n u l a t i v e  f l o a t - s i n k  p lus  minus 100 mesh ~ i ~ a t e r i a l .  



The u n c o r r e l a t e d  bed c o a l  o u t c r o p  on M a r g u e r i t e  Creek wes t  o f  
Jumbo Dome was sampled [UA-1201. Th i s  area o f  t h e  Nenana c o a l  f i e l d  
i s  undeveloped. Amax Coal Company has done p r e l i m i n a r y  c o a l  explora- 
t i o n .  The c o a l  i s  s u b b i  t u m i n o u s  C r a n k  and has 12.0 p e r c e n t  ash  and 
0.15 percent s u l f u r  on a  mo is tu re  f r e e  basis. Washing o f  1-1/2 inches 
x 100 mesh m a t e r i a l  a t  1.40 s p e c i f i c  g r a v i t y  gave a  p r o d u c t  w i t h  8.3 
percent  ash, 0.12 percent  s u l f u r  and 10,535 Btu / lb  on a  mo is tu re  f ree 
b a s i s  a t  a  y i e l d  o f  82.9 p e r c e n t .  Washing a t  1.60 s p e c i f i c  g r a v i t y  
gave 98.9 percent y i e l d  w i t h  10.8 percent  ash and 10,171 B tu / l b  [Table 
XI]. 

C o a l  was m ined  a t  t h e  Y a n e r t  m ine  u n t i l  1924. The m i n e  i s  Lo- 
ca ted  i n  D e n a l i  N a t i o n a l  P a r k  [ F o r m e r l y  M t .  M c K i n l y  N a t i o n a l  Park ] .  
The c o a l  has a  v i  t r i n i  t e  r e f l e c t a n c e  o f  0.76 ( R.oml i n d i c a t i n g  t h a t  
unweathered c o a l  shows a  h i g h  v o l a t i l e  lB1 bitu'minous rank. The raw 
c o a l  ana lyzed  54.6 p e r c e n t  ash  and 0.19 p e r c e n t  s u l f u r  on a m o i s t u r e  
f r e e  bas i s .  Washing 1-1/2 i n c h e s  x  100 mesh c o a l  a t  1.60 s p e c i f i c  
g r a v i t y  gave a  p r o d u c t  w i t h  18.6 p e r c e n t  ash a t  35.3 p e r c e n t  y i e l d .  
Washing 3/8 i n c h  x  100 mesh c o a l  a t  1.60 s p e c i f i c  g r a v i t y  gave an 
improved  p r o d u c t  w i t h  14.2 p e r c e n t  ash a t  37.6 p e r c e n t  y i e l d  on a  
mois tu re  f r e e  bas is  [Table X I I I .  

Braad Pass Coal F i e l d  

Coal product ion f rom t h i s  f i e l d  t o  meet l o c a l  needs dates back t o  
1929. Product ion has increased w i t h  the  t rans fer  o f  a c o a l  prospect- 
ing p e r m i t  t o  W.E. Dunkle i n  1941. I n  the  pe r iod  1940-54 about 64,000 
tons  of c o a l  were produced. Mr .  Dunkle i n s t a l l e d  a  p ro to t ype  reac to r  
for steam d ry ing  o f  c o a l  fram Dunkle Mine and shipped twenty  tons  of 
p rocessed  c o a l  t o  t h e  F a i  rbanks  E x p l o r a t i o n  Company power  p  Lant  i n  
1958 f o r  t es t i ng ,  and t h a t  appears t o  be the  l a s t  repo r ted  a c t i v i t y  o f  
t h e  mine. The Dunk le  bed samp le  (UA-1231 had 15.6 p e r c e n t  ash  and 
0.44 percent su l f u r .  Washing t h e  1-1/2 inches x  100 mesh c o a l  a t  1.60 
s p e c i f i c  g r a v i t y  gave 87.9 p e r c e n t  y i e l d  a n a l y z i n g  9.0 p e r c e n t  ash, 
12,016 Btu/ lb  and 0.46 percent  s u l f u r .  Crushing t o  14 mesh and wash- 
ing a t  1.60 s p e c i f i c  g r a v i t y  w i l l  g i v e  a  product ana lyz ing  7.8 percent 
ash ,  12,218 Btu/ lb,  w i t h  87.1 percent  y i e l d  (Table X I I I I .  

COOK INLET SEDIMENTARY BASIN 

Kenai Coal F i e l d  

Numerous c o a l  beds a r e  exposed on t h e  beach c l i f f s  a l o n g  t h e  
western shore o f  Kenai Peninsula. Coal was and i s  mined near Homer on 
a s m a l l  scale fo r  domestic use. There i s  no c o a l  m in ing  i n  t he  Kenai 
f i e l d  a t  t h i s  time. A c o a l  bed was sampled about a  m i l e  nor theas t  of 
N i n i l c h i c k  IUA-1221. A  n a t u r a l  cave i s  f o r m e d  on  t h e  beach due t o  
d i f f e r e n t i a l  e r o s i o n  o f  s e d i m e n t s  u n d e r l y i n g  t h e  c o a l  seam by t h e  
a c t i o n  of the  waves. Approach t o  t h e  sampling s i t e  i s  through N i n i l -  
c h i k  and along the  beach by t ruck.  The c o a l  i s  subbi tuminous 'C1 rank 
and has 17.4 p e r c e n t  ash  and 0.33 p e r c e n t  s u l f u r .  !Vashing 1-1/2 
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TABLE XI1 

Washab i l i t y  Analyses o f  an Uncor re la ted  Bed C o a l  Sample (UA-132) 
Yanert Mine, Nenana Coal F i e l d ,  Alaska 

Raw Cool Bad l4o is tu re  = 5.51 

DIRFCT DATA CIJIILJ LATIVE DATA 
S u l f u r  Percent S u l f u r  Percent  Pounds o f  

Product  W t  % Ash % Btu/Lb P y r i t i c  T o t a l  Wt X Ash % B tu / lb  P y r i t i c  T o t a l  S02/W11 B t u  

F loa t -S ink  S ize  1-1/2 inches x 100 Wesh 

F loa t -  1.30 0.07 6.39 13004 0.03 0.38 0.07 6.39 13004 0.03 0.30 0.6 
1.30 - 1.40 10.75 6.81 12895 0.03 0.35 10.82 6.01 12096 0.03 0.35 0.5 
1.40 - 1.60 24.48 23.87 10298 0.03 0.33 35.30 18.64 11094 0.03 0.34 0.6 
S ink  - 1.60 64.70 71.29 4234 0.09 0.14 100.00 52.70 EG56 0.07 0.21 0.6 
Minus 100 lilesh 1.44 44.36 6940 0.03 0.26 '100.00 52.58 6660 0.07 0.21 0.6 

F loa t -S ink  Size 3/8 i n c h  x 100 blesh 

F loa t -  1.30 6.44 3.97 13609 0.03 0.41 6.44 3.97 13609 0.03 0.41 0.6 
1.30 - 1.40 13.89 7.35 12763 0.03 0.45 20.33 6.28 13031 0.03 0.44 0.7 
1.40 - 1.60 17.23 23.60 10373 0.03 0.35 37.56 14.22 11E12 0.03 0.40 0.7 
S ink  - 1.60 62.44 77.00 3837 0.07 0.12 100.00 53.42 6832 0.05 0.22 0.6 
Minus 100 Mesh 3.07 53.80 4540 0.03 0.48 l lOO.OO 53.43 6762 0:05 0.23 0.7 

F loat -S ink Size 14  I~lesh x Q 

F l o a t -  1.30 0.00 0.00 00000 0.00 0.00 0.00 0.00 00000 0.00 0.00 0.0 
1.30 - 1.40 3.03 4.02 13529 0.03 0.41 3.03 4.02 13529 0.03 0.41 0.G 
1.40 - 1.60 23.22 17.54 11099 0.03 0.37 26.25 15.98 11370 0.03 0.37 0.7 
Sinlc - 1.60 73.75 67.74 4445 0.06 0.12 100.00 54.15 6265 0.05 0.19 0.6 

A l l  r e s u l t s  a re  on a  Mo i s tu re  Free Basis. 

'cumulat ive f l o a t - s i n k  p l u s  minus 100 mesh m a t e r i a l .  
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i n c h e s  x 100 mesh c o a l  a t  1.40 s p e c i f i c  g r a v i t y  w i l l  g i v e  a p r o d u c t  
w i t h  8.2 p e r c e n t  ash, 10,684 B t u / l b ,  and 0.28 p e r c e n t  s u l f u r  w i t h  a 
y i e l d  o f  63.3 percent. Crushing t o  1 4  mesh and washing a t  1.60 speci-  
f i c  g r a v i t y  gave an a c c e p t a b l e  p r o d u c t  w i t h  10.6 p e r c e n t  ash  a t  a 
y i e l d  o f  85.0 percent  on a mo is tu re  f ree bas is  [Table XIVI. 

A c o a l  sample was obta ined f rom an outcrop on Happy Creek a long 
t h e  beach b l u f f  [UA-1311. The raw c o a l  had 12.6 p e r c e n t  ash  and 0.38 
percent  su l f u r .  Washing a t  1.40 s p e c i f i c  g r a v i t y  gave a product  w i t h  
9.0 p e r c e n t  ash, 11,074 B t u / l b  and 0.39 p e r c e n t  s u l f u r  w i t h  86.8 
p e r c e n t  y i e l d  on a m o i s t u r e  f r e e  bas is .  Washing c o a l  c r u s h e d  t o  1 4  
mesh a t  1.60 s p e c i f i c  g r a v i t y  gave a p r o d u c t  w i t h  10.0 p e r c e n t  ash  
whi l e  improving t h e  y i e l d  t o  95.0 percent (Table XVI. The advantages 
o f  c rush ing  t o  a f i n e r  s i z e  f o r  ash reduct ion a re  obvious. 

/ 
c 

Beluaa Coal F i e l d  

There  a r e  t w o  m i n e a b l e  c o a l  beds i n  t h e  Capps b a s i n ,  t h e  Lower 
W a t e r f a l l  bed and Upper Capps bed. The Upper Capps bed sample  [UA- 
1271 c o n t a i n e d  14.8 p e r c e n t  ash  and 0.22 p e r c e n t  s u l f u r .  Washing 1- 
1 / 2  i n c h e s  x 100 mesh c o a l  a t  1.40 s p e c i f i c  g r a v i t y  gave a p r o d u c t  
ana lyz ing  8.0 percent  ash, 10,658 Btu / lb  and 0.19 percent  s u l f u r  w i t h  
72.7 p e r c e n t  y i e l d .  Washing a t  1.60 s p e c i f i c  g r a v i t y  gave a p r o d u c t  
w i t h  12.3 percent  ash and 94.0 percent  y i e l d  on a mo is tu re  f r e e  bas i s  
[ T a b l e  XVII.  The l o w e r  30 f e e t  o f  t h e  W a t e r f a l l  bed i s  l ow  i n  ash 
(10.23 p e r c e n t  on a m o i s t u r e  f r e e  b a s i s 1  and was t h e r e f o r e  sampled 
separately.  The r e s u l t s  have been repor ted i n  Phase I1 @I. The top  
s i x  f e e t  of  t h e  seam [UA-1481 i s  h i g h  i n  ash p r i n c i p a l l y  due t o  a 
twe lve  i n c h  t h i c k  c l ay  par t ing .  The raw coa l  conta ined 38.5 percent  
ash and 0.26 percent  s u l f u r .  Washing 1-1/2 inches x 100 mesh c o a l  a t  
1.40 s p e c i f i c  g r a v i t y  gave a product  analyz ing 9.4 percent  ash, 10,598 
B t u / l b  and 0.28 p e r c e n t  s u l f u r  w i t h  39.3 p e r c e n t  y i e l d  [ T a b l e  X V I I I .  
Crushing t o  3/8 i n c h  t o p  s i z e  and separat ing a t  1.60 s p e c i f i c  g r a v i t y  
would prov ide  a 59.2 percent  y i e l d  o f  coa l  ana lyz ing  13.2 percent  ash, 
9,902 Btu / lb  and 0.29 percent  s u l f u r .  

Alaska Peninsula 

Chi ani k F i e l d  

The c o a l  seam f rom t h e  Chi gni  k Bay c o a l  mine was sampled a t  t h e  
e n t r a n c e  t o  t h e  tunne  1. The m ine  was abandoned n e a r l y  70 y e a r s  ago. 
The sample conta ined 36.2 percent  ash and 1.12 percent  s u l f u r .  Wash- 
i n g  1-1/2 i n c h e s  x 100  mesh c o a l  a t  1.60 s p e c i f i c  g r a v i t y  gave a 
product  t h a t  conta ined 11.0 percent  ash, 12,340 Btu / lb  and 1.9 percent  
s u l f u r  w i t h  50.2 p e r c e n t  y i e l d  [ T a b l e  X V I I I ] .  A l t h o u g h  h a l f  o f  t h e  
t o t a l  s u l f u r  i s  i n  p y r i t i c  form, reduc t ion  i n  s u l f u r  by washing a t  a 
f i n e r  s i z e  was on l y  moderate. 



TABLE XIV 

Washab i l i t y  Analyses o f  an Uncor re la ted  Bed Coal Sanlple (UA-1221 
N i n i  l c h i  k ,  Kenai F i e l d ,  Alaska 

I Raw Coal  Bed M o i s t u r e  = 23.72 

DIRECT DATA CUWU LATIVE DATA 
S u l f u r  Percent  S u l f u r  Percent Pounds o f  

Product  W t  % Ash % Btu/Lb P y r i t i c  T o t a l  W t  % Ash % B tu / l b  P y r i t i c  T o t a l  SOdEIM 6 t u  

F loa t -S ink  S ize  1-1/2 inches x 100 Mesh 

F l o a t -  1.30 13.62 5.21 11192 0.04 0.23 13.62 5.21 11192 
1.30 - 1.40 49.72 8.97 10545 0.06 0.30 63.34 8.16 10684 
1.40 - 1.60 28.10 32.80 7627 0.06 0.34 91.44 15.73 9745 
S i n k  - 1.60 8.56 61.18 3843 0.08 0.14 100.00 19.62 9239 
M i n u s 1 0 0 M e s h  1.03 59.05 4575 0.06 0.231100.00 21.90 6 9 4  

Float -S ink Size 3/8 i n c h  x 100 Elesh 

F l o a t -  1.30 17.97 5.18 11332 0.03 0.24 17.97 5.18 11332 
1.30 - 1.40 49.62 7.74 10661 0.06 0.29 67.59 7.06 10839 
1.40 - 1.60 21.73 34.32 7384 0.06 0.36 89.32 13.69 9999 
S i n k  - 1.60 10.68 61.29 3881 0.08 0.19 100.00 18.77 9345 
Minus 100 Elesh 3.60 38.98 7019 0.06 0.22 l lOO.OO 19.50 9261 

Float -S ink S ize  14  I.lesh x Q 

F l o a t -  1.30 4.93 5.72 11647 0.03 0.24 4.93 5.72 11647 
1.30 - 1.40 63.16 6.47 10796 0.05 0.26 68.09 6.42 10658 
1.40 - 1.60 16.93 27.45 8225 0.05 0.35 85.02 10.61 10334 
S i n k  - 1.60 14.98 66.09 4044 0.07 0.20 100.00 18.92 9392 

A l l  r e s u l t s  a re  on a  Mo i s tu re  Free Basis.  

l ~ u m u l a t i v e  f l o a t - s i n k  p l u s  minus 100 mesh m a t e r i a l .  



r N Z b 0  
o r o r r r n  
C D r O L D b  
C F 0 0 0  
r r r r r  

-r m 
til Y 
0 0 
O til 



TABLE AVI 

Washabi l i t y  Analyses o f  Capps Ued Coal  Sample [UA-127) 
Beluga Cool F i e l d ,  Alaska 

Raw Coal Bed I h i s t u r e  = 20.I37 ' 

DIRECT DATA CIJI IU LATIVE DATA 
S u l f u r  Percent S u l f u r  Percent  Pounds o f  - 

Product  W t  % Ash % B tu / l b  P y r i t i c  T o t a l  I'Jt 7L Ash X Dtu/Lb P y r i t i c  T o t a l  SO,/I~tl B t u  
C. 

Float -S ink S ize  1-1/2 inches x 100 l4esh 

F loa t -  1.30 0.86 5.93 10447 0.03 0.24 0.C6 5.93 10447 0.03 0.24 0.5 
1.30 - 1.40 71.81 7.98 10661 0.03 0.19 72.67 7.86 1065EI 0.03 0.19 0.4 
1.40 - 1.60 21.35 27.29 8069 0.03 0.16 94.02 12.35 10070 0.03 0.10 0.4 
S ink  - 1.60 5.98 56.48 5047 0.03 0.13 100.00 14.99 9770 0.03 0.10 0.4 
Minus 100 Clesh 1.83 42.27 6194 0.04 0.15 l lOO.OO 15.49 9704 0.03 0.10 0.4 

UI 
-I Floa t -S ink  Size 3/8 inr:h 5 100 I4esh 

F l o a t -  1.30 26.61 3.78 11115 0.03 0.19 26.61 3.70 11115 0.03 0.19 0.3 
1.30 - 1.40 47.03 9.61 10125 0.03 0.15 73.64 7.50 10483 0.03 0.16 0.3 
1.40 - 1.60 19.65 25.43 8242 0.03 0.10 93.29 11.20 10011 0.03 0.15 0.3 
S ink  - 1.60 6.71 54.07 4699 0.03 G . l l  100.00 14.15 9G54 0.03 0.15 0.3 
Minus 100I.lesh ?.GO 36.41 6956 0.04 0.151100.00 14.57 9603 0 ~ 0 3  0.15 0.3 

F loa t -  1.30 19.54 3.E4 11782 0.03 0.17 19.54 3.04 11702 0.03 0.17 0.3 
1.30 - 1.40 24.81 7.60 10860 0.01 G.17 44.35 5.94 11266 0.02 0.17 0.3 
1.40 - 1.60 51.86 21 -54  8937 0.03 0.19 96.21 '14.35 10011 0 .02 0.18 0.4 
S ink  - 1.60 3.79 46.62 5072 0.03 0.17 1OO.OU 15.57 9024 0.03 0.18 0.4 

A l l  r e s u l t s  a re  on a Mo i s tu re  Free Easis .  -- - .- --. - - ----- -.--.--- 

l cumu la t i ve  f l o a t - s i n k  p l u s  minus 100 mesh m a t e r i a l .  



TABLE X V I I  

Washabi l i t y  Analyses of  t h e  Top S i x  Feet o f  W a t e r f a l l  Bed Coal Sample [UA-1481 
Capps Basin,  Beluga F i e l d ,  Alaska 

f Raw Coal Bed M o i s t u r e  = 22.17 

DIRFCT DATA CUIIU LAT I VE DATA 
S u l f u r  Percent  S u l f u r  Percent  Pounds o f  

Product  W t  % Ash % B tu / l b  P y r i t i c  T o t a l  W t  % Ash % B t u / l b  P y r i t i c  T o t a l  SO.-JMM B t u  

F loat -S ink S i ze  1-1/2 inchas x 100 Mesh 

F l o a t -  1.30 13.93 4.09 11436 0.01 0.23 13.93 4.09 11436 0.01 
1.30 - 1.40 25.36 12.26 10138 0.04. 0.30 39.29 9.36 10598 0.03 
1.40 - 1.60 19.75 31.31 7502 0.07 0.33 59.04 16.70 9562 0.04 
S ink  - 1.60 40.96 72.33 2708 0.05 0.13 100.00 39.49 6755 0.05 
Minus 100 Mesh 1.10 57.96 4154 0.04 0.20 l lOO.OO 39.69 6726 0.05 

F loat -S ink S ize  3/8 i n c h  x 100 Mesh 

F loa t -  1.30 11.64 3.59 11486 0.01 0.24 11.64 3.59 11406 0.01 
1.30 - 1.40 29.31 11.29 10526 0.02 0.29 40.95 9.10 10799 0.02 
1.40 - 1.60 18.25 22.26 7891 0.08 0.31 59.20 13.16 9902 0.04 
S ink  - 1.60 40.80 68.22 3088 0.02 0.14 100.00 35.62 7122 0103 
Minus 100 l5esh 2.50 50.80 3848 0.05 0.19 l lOO.OO 3G.00 7040 0:03 

F loat -S ink Size 1 4  t lesh x 0 

F loa t -  1.30 0.00 0.00 00000 0.00 0.00 0.00 0.00 11099 0.02 
1.30 - 1.40 10.45 5.11 11099 0.02 0.25 10.45 5.11 11099 -0.02 
1.40 - 1.60 51.39 25.09 8045 0.05 0.36 61.84 21.71 8561 0.04 

I 
S ink  - 1.60 38.16 57.29 4189 0.04 0.22 100.00 35.29 6893 0.04 

i s t u r e  Free Basis.  A l l  r e s u l t s  a re  on a Mo 

l ~ u m u l a t i  ve f loa t -s ink  p l u s  minus 100 mesh m a t e r i a l .  



TABLE X V I I I  

Viashabi l i t y  Ana lyses o f  an U n c o r r e l a t e d  Ecd Coa l  Sr;nple [UA-1361 
C h i g n i k  Mine,  C h i g n i k  F i e l d ,  A laska  

Raw Coa l  Bed M o i s t u r e  = 6.66 

DInECT DATA CIJIIULATIVE DATA - S u l f u r  P e r c e n t  Pounds o f  
P r o d u c t  W t  X A s h %  t3tu/ lb P y r i t i c  T o t a l  ilt b /rsh?: Dtu/Lb P y r i t i c  T o t a l  S0$1111Etu 

F l o a t - S i n k  S i z e  1-1/2 i n c l . ~ e s  ;( 100 Ilcstr 

F l o a t -  1.30 5.76 4.06 13793 0.29 1.54 5.76 4.06 13393 0.29 1.54 2.2 
1.30 - 1.40 29.80 7.65 12738 0.54 1.92 35.56 7.07 12909 0.50 1.86 2.9 
1.40 - 1.60 14.69 20.49 10962 1.01 2.02 50.25 10.99 12340 0.65 1.91 3.1 
Sinl: - 1.60 49.75 59.53 4635 1.22 1.51 100.00 55.14 8507 0.93 1.71 4.0 
M i n u s 1 0 0 E I e s h  1.58 41.21 7408 0.93 1.971100.00 35.24 C490 0.93 1.71 4.0 

F l o a t - S i n k  S i z e  3& i n c h  x 100 Mesh 

F l o a t -  1.30 4.63 3.31 13847 0.22 1.4 4.63 3.31 13847 0.22 1 .4  2.1 
1.30 - 1.40 28.25 6.56 13243 0.46 1.82 32.88 6.10 13328 0.43 1.77 2.7 
1.40 - 1.60 16.80 22.96 10405 0.81 2.02 49.68 11.80 12340 0.56 1.06 3.0 
S i n k  - 1.60 50.32 60.16 4425 1.22 1.68 100.00 36.14 8357 Q.89 1.77 4.2 
Minus 100 Ihsh 3.20 35.24 I2564 0.82 1.92 '100.00 36.11 8364 0:89 1.77 4.2 

F l o a t - S i n k  S i z e  14  t lesh x Q 

F l o a t -  1.30 4.19 2.75 13711 0.16 1.34 4.19 2.75 13711 0.16 1.34 2.0 
1.30 - 1.40 31.34 8.00 12856 0.36 1.67 35.53 7.30 12957 0.34 1.63 2.5 
1.40 - 1.60 16.00 20.69 10971 0.81 1.82 51.53 11.51 12340 0.48 1.69 2.7 
S i n k  - 1.60 48.47 59.34 4704 1.32 1.68 100.00 54.69 8639 0.89 1.69 3.9 

A l l  r e s u l t s  a r e  on a  M o i s t u r e  F ree  Oasis.  .---- ----------- 
l ~ u m u l a t i v e  f l o a t - s i n k  p l u s  minus 100 mesh m a t e r i a l .  



CONC UJSICNS 

W a s h a b i l i t y  s t u d i e s  showed t h a t  c o a l s  f r o m  E l u s i v e  c r e e k  and 
Koko l i  k r i v e r  can be cleaned t o  produce premium q u a l i t y  Low ash, Low 
s u l f u r  p roducts .  

High v o l a t i l e  A bi tuminous c o a l  f rom Nulato has h igh  ash content  
and c o u l d  be c l e a n e d  t o  g i v e  a p r o d u c t  w i t h  10.1 p e r c e n t  ash  and 
F.S.I. o f  9.6 and r a n k s  as one o f  t h e  b e s t  c o k i n g  q u a l i t y  c o a l s  i n  
Alaska.  However, e c o n o m i c a l l y  r e c o v e r a b l e  seams have n o t  y e t  been 
i d e n t i f i e d .  

S u b b i t u m i n o u s  '0' c o a l  f r o m  C o a l  c r e e k  can be washed t o  g i v e  a 
product  l ess  than 10.0 percent ash a t  low y ie ldd.  

C o a l  f r o m  Chicken gave a c c e p t a b l e  ash i n  washed c o a l  a t  l o w  
y ie lds .  The s u l f u r  content i n  t he  sample i s  high. Much o f  the  s u l f u r  
was o r g a n i c  and no s i g n i f i c a n t  r e d u c t i o n  i n  s u l f u r  i s  p o s s i b l e  b y  
c leaning.  

No. 1 bed c o a l  from Nenana f i e l d  can be washed t o  g ive  a product  
w i t h  10.0 p e r c e n t  ash. No. 3 bed i s  l ow  i n  ash and can be washed t o  
g i v e  a premium q u a l i t y  low ash, Low s u l f u r  product. 

The c o a l  bed on Marguer i te  creek i s  low i n  ash and can be washed 
t o  g i v e  lower  ash product. 

The c o a l  bed from the  Yanert mine i s  h i g h  i n  ash. Cleaning w i  l L  
g i ve  poor y i e l d  a t  h igher  than acceptable ash l e v e l s  i n  the product. 

C o a l  f r o m  t h e  Dunkle M ine  i n  t h e  B road  Pass f i e l d  can be washed 
t o  o b t a i n  an acceptable product. F i n e r  c rush ing  improved l i b e r a t i o n  
of ash fo rm ing  i n  p u r i t i e s .  

C o a l  beds f r o m  N i n i l c h i k  end Happy c r e e k  i n  t h e  Kenai  f i e l d  c a n  
be washed t o  g i ve  Low s u l f u r  products w i t h  acceptable ash. 

The Capps bed and t h e  t o p  6 f e e t  o f  t h e  W a t e r f a l l  bed w h i c h  i s  
h i g h  i n  ash, can be washed t o  g i v e  a l ow  s u l f u r  p r o d u c t  w i t h  
acceptable ash content. 

The c o a l  bed f rom t h e  C h i g n i k  Bay c o a l  m ines  can be washed t o  
g i ve  an acceptable product a t  low y ie lds .  
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