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ABSTRACT 

This r e p o r t  is a resu1.t of the second p a r t  of a continuing study t o  obta in  wash- 
a b i l i t y  data f o r  Alaskan coals t o  supplement the  e f f o r t s  of t h e  U.S. Deparrment of 
Energy i n  t h e i r  ongoing s t u d i e s  on washabi l i ty  o f  U.S. coals .  Alaska, with i t s  
large coal  resources,  could supply t h e  n a t i o n  with environmentally acceptable  l o w  
a s h  low s u l f u r  coals. 

Washability c h a r a c t e r i s t i c s  were determined f o r  eleven coal samples, from the 
Northern Alaska, Broad Pass, L i t t l e  Tonzona, Tramway Bar, Beluga, Yentna, Kenai and 
Nenana coa l  f i e l d s .  The raw coa l s  w e r e  crushed t o  1-112 inches,  3/8 inch and 14  
mesh top s i z e s  and f loa t - s ink  separations were made a t  1.30, 1.40, and 1.60 s p e c i f i c  
gravities. 

The results showed t h a t  the subbituminous "B" coa l s  from Northern Alaska coa l  field 
can be washed t o  g ive  an u l t r a  c l ean  product containing less than 3.5 percent  ash a t  
y i e l d s  of 91  percent  o r  b e t t e r .  The o the r  sample from the  Northern Alaskan coa l  
f i e l d  was Very high i n  ash  which could be reduced s i g n i f i c a n t l y ,  however, the y i e l d  
would be very low. Subbituminous "C" coa l  from the  Broad Pass coal  f i e l d  showed 
improvements i n  t h e  1.40 s p e c i f i c  g r a v i t y  product a f t e r  crushing t o  3/8 inch  top 
s i z e  and gave a product with 10.6 percent  ash at a 78.7 percent  yield. 

The subbituminous "C" rank sample of L i t t l e  Tonzona coal bed gave an 8.9 percenr a sh  
product wi th  83.4 percent  recovery f o r  c o a l  crushed t o  1-1/2 inches t o p  size. The 
s u l f u r  i n  t h i s  coal  i s  high 1.55, and wi th  very  little p y r i t i c  s u l f u r ;  t he re fo re ,  
washing will not  improve the s u l f u r  content .  

The high volatile subbituminous coal  from Tramway Bar coa l  field w a s  high i n  ash. 
Washing t h e  1-112 inches top s i z e  coa l  a t  1.60 specific g r a v i t y  would provide a 
product w i th  11.5 percent  ash and 0.27 percent  s u l f u r  with a c a l o r i f i c  value of 
11,523 Btu/ lb.  

The lower 30 feet of the Wate r fa l l  Bed from t h e  Beluga coa l  f i e l d  gave a float 1.40 
s p e c i f i c  g r a v i t y  product with ',2 percenr ash,  0.20 percent: sulfur and 11,222 Btu/ lb 
a t  92.7 percent  y i e ld .  

L i g n i t e  from Yentna coa l  f i e l d  has less than 5 percent  ash i n  the raw coal  and very 
l i t t l e  s u l f u r ,  less than 0.15 ~ e r c e n t .  Washing would nwc s i g n i f i c a n t l y  improve the 
q u a l i t y  of t h i s  coal .  

The subbituminous "C" coa l  c r u ~ i n e d  to 3/8 inch  top s i z e  from Cabin Bed, Kenai coa l  
f i e l d ,  near  Homer can be wasllec' at. 1.40 specific g r a v i t y  t o  g ive  a product wi th  8 . 3  
percent  ash, 0.48 percent  s u l k - r ,  and 11,189 Btu/ lb  with a 90.8 percent  recovery. 

Subbitum3Lnous "Ct' No. 4 bed c o a l ,  Nenana coal  field, now being mined could provide a 
product wi th  9.6 percent  ash and 10,854 Btu/ lb  a t  a 96.8 percent  y i e l d  when crushed 
t o  1-1/2 inches  t op  size and cleaned a t  1.40 s p e c i f i c  gravi ty .  
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INTRODUCTION 

This is  a continuing inves t iga t ion  of the washability of Alaakaa coals. Par t  I: of 
the study included nine samples from Nenana, J a m s  Creek, and PZaranuska fields 



(1). The current  s tudy includes 11 samples from widely separated areas  from Wain- 
wright  i n  the  nor th  t o  Homer on the  Kenai Peninsula in the  south. 

Alaska has very extensive coal deposi ts  (f igure 1). Barnea (2) (3) es t imates  iden- - - 
t i f i e d  coal  resources at 130 b i l l i o n  tons. Recent estimates based on o i l  w e l l  d r i l l  
logs  i n  Cobk I n l e t  (4) and the North Slope ( 5 ) ( 6 )  - - could place t h e  coal  resources of 
Alaska a t  several t r k i o n  tons, exceeding the resources of the rest of the nat ion.  
Alaska i s  i n  an enviable pos i t ion  of being ab le  t o  supply the energy needs of t h i s  
state as w e l l  as the  nation.  

Alaska can supply coal  t o  l e s sen  the  na t ion ' s  reliance an imported oil and reduce 
the  balance of payments d e f i c i t  by exporting Alaskan coals to other P a c i f i c  b e l t  
na t ions  and t o  the  west coas t  of the  United S ta tes .  This coal  would ccme4from t h e  
Neaana and Matanusb f i e l d s ,  access ib le  t o  t h e  Alaska Railroad, or  from the  Beluga 
f i e l d ,  access ib le  t o  a deep water port. 

There a r e  th ree  major undesirable substances in  coal: s u l f u r ,  moisture, and ash. 
Alaskan coa l s  a r e  found.in non-marine formations and t U s  accounts f o r  the l o w  or no 
p y r i t i c  s u l f u r  content and consequently very low total sulfur. Although moisture is 
the most undesirable of the constituents in  Alaska's subbituminous coals ,  it is not  
being addressed a t  the present  tlme. The extent t o  wfiich aah and s u l f u r  can be re- 
duced depends t o  a l a r g e  ex ten t  on the form of occurrence and is r e a d i l y  evaluated 
by standard washabil i ty tests. These involve crushing and float-sink separa t ion of 
coals i n  organic liquids at  varying d e n s i t i e s ,  followed by chemical ana lys i s  and 
evaluat ion of the densimetric f rac t iona .  

COAL FIELDS SAMPLED 

Eleven raw coal  channel samples were co l l ec ted  f o r  t h i s  phase of t h e  study, In  
operat ing mines, samples were obtained from freshly exposed beds; elsewhere, fresh 
surfaces  were exposed on outcrops of weathered coal. Six-hundred-pound samples were 
t ranspor ted  t o  the  labora tory  i n  heavy duty p l a s t i c  bags i n  guany sacks. The 
samples were obtained from the Northern Alaska, Nenarra, Broad Pass, L i t t l e  Tonzona, 
Yentna and Kenai coal  f i e l d s  and t h e  Tramway B a r  area.' 

Northern Alaska Coal Field 

The grea t  bulk of Alaska's coal  resources l i e  in the Northern Alaska coal  f i e l d ,  
nor th  of the  Brooks Range. Coal bearing cretaceous rocks ore known o r  in fe r red  t o  
under l i e  about 58,000 square miles (2) (3). Figure 2 is general ized facFes diagram 
by Chapman and Sable (2). They find-&t the coal beds in the Utukok-Corwin region, 
p a r t i c u l a r l y  those of p o t e n t i a l  economic significance, are confined almost e n t i r e l y  
t o  the Corwin formation. The cretaceous rocks include sandstone, conglomerate, 
s i l t s t o n e ,  shale,  and coal.  Although these rocks are mostly of marine o r i g i n ,  non- 
marine coa l  bearing rocks predominate i n  sonae areas and intertongue w i t h  the marine 
rocks. Based on outcrops along r i v e r  banks, Barnes (g) subdivided the field i n t o  
six d i s t r i c t s .  

1. Corwin Bluf f  - Cape Beaufort d i s t r i c t  

2.  Kukpowruk River d i s t r i c t  

'underlined numbers i n  parentheses refer to itma in the list of references  a t  
the end of th is  report,  
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3. Kokolik - Utukok River d i s t r i c t  

4. Kuk-Kugrua Rivers  d i s t r i c t  

5. Meade - Ikpikpuk Rivers  d i s t r i c t  

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

Coal seams were sampled from Kuk and Meade River d i s t r i c t s .  

A sample from an uncorre la ted  coalbed (UA-109) w a s  ob ta ined  from an outcrop on t h e  
east bank o f  t h e  Kuk River,  about 14  a i r  m i l e s  from Wainwright ( f i g u r e  3). The bed 
is  f i v e  f e e t  t h i c k  and t h e  bottom of t h e  seam is approximately fou r  f e e t  above t h e  
r i v e r  l e v e l .  The s t r a t i g r a p h i c  p o s i t i o n  of t h i s  bed has not  been d e f i n i t e l y  estab-  
l i s h e d ,  bu t  according t o  Barnes (_1)(2), i t  is  be l ieved  to be in rocks  c o r r e l a t i v e  
w i t h  t h e  Chandler formation ( f i g u r e  2 ) .  Coal ou tcrops  have been descr ibed and, i n  
fact, some have been mined f o r  a d i s t a n c e  of 10 miles along the Kuk River. There 
are two uncorre la ted  c o a l  beds exposed a t  t h e  outcrops  wi th  approximately 10  f e e t  of 
coal .  The ind iv idua l  beds range i n  t h i ckness  from two t o  six feet and 10 t o  50 f e e t  
overburden outcrop  a long  the Kuk River (9). Barnes (2)(2) estimates ind ica ted  re -  
sou rces  f o r  t h e  Kuk River (Wainwright) d i s t r i c t  at 62.6 mi l l ion tons and i n f e r r e d  
resources  a t  1,395 m i l l i o n  tons .  

A sample of  t h e  No. 2 c o a l  bed (YA-110) was c o l l e c t e d  i n  t h e  Meade River area. Coal 
ou tcrops  along t h e  west bank of t h e  Meade River  near the  v i l l a g e  of Atkasook ( f i g u r e  
4). Coal has been mined during the 1940 ' s  and e a r l y  1950's  i n  an open trench and 
underground for shipment t o  Barrow. The U.S. Bureau o f  Mines has done ex tens ive  
d r i l l i n g  i n  t h i s  reg ion  and de l inea t ed  t h e  c o a l  bearing a r e a s  f o r  mining purposes 
(10). Four c o a l  seams have been i d e n t i f i e d  i n  this l o c a l i t y .  The N o .  1 bed is 34 
i nches  thick, t h e  No. 2 bed i s  f i v e  t o  six f e e t  and t h e  No. 3 and No. 4 beds are 
approximately 1 2  i nches  and the beds are separa ted  by one t o  two f e e t  of clay. 

A sample of Uncorrelated coa l  bed (UA-114) was c o l l e c t e d  from an outcrop i n  t h e  
Sagwon b l u f f  a rea .  Rocks i n  t h e  Sagavanirktok quadrangle (2) are pa r t  of a t h i c k  
sequence of submarine vo lcan ic  and nonmarine carbonate  rocks of Miss i ss ippian  
through T e r t i a r y  age. Coal has  been r epor t ed  i n  Ignek formation of Cretaceous age 
and Sagavanirktok formation of T e r t i a r y  age. The sampled c o a l  outcrop (UA-114) was 
from t h e  b l u f f s  on t h e  Sagavanirktok River (g) ad jacen t  t o  t h e  Trans Alaska Pipe- 
l i n e  ( f i g u r e  5) .  The sampling l o c a t i a n  has  no t  been mapped i n  d e t a i l  and t h e  age a£ 
t h e  formation t h a t  t h e  coa l  occurs has  not  been determined (c re taceous  t o  t e r t i a r y ) .  

Broad Pass  Coal F i e l d  

Broad Pass c o a l  f i e l d  is loca t ed  near Broad Pass s t a t i o n ,  166 miles south  of t h e  
Alaska Rai lroad and P a r k s  Highway. The f i e l d  may be d iv ided  i n t o  two bas ins .  The 
Costel lo Creek Basin (u) i s  on t h e  west s i d e  of the r a i l r o a d  and covers  about seven 
square  miles. Coal occurs  i n  t e r t i a r y  sequences of sandstone and claystones.  There  
are t h r e e  mineable c o a l  beds i n  t h i s  bas in ,  i.e. Dunkle bed (5 feet t h i ck )  Lower 
B i l l i e  bed (3.4 f e e t  t h i c k )  and Upper B i l l i e  bed C3.9 feet thick). Coal was mined 
from t h i s  b a s i n  u n t i l  t h e  e a r l y  1950 's .  Analys is  of shipped c o a l  samples repor ted  
by Wahrhaft ig  i nd ica t ed  the coal  t o  be of subbituminous rank. No sample was col- 
l e c t e d  he re  a t  t h i s  t ime, bu t  i n t e r e s t  i n  these c o a l s  r e q u i r e s  f u t u r e  c o l l e c t i o n  of 
samples. 

Coal Creek Basin is loca t ed  on the east s i d e  of t h e  Alaska Railroad and l ies  i n  an 
area t h r e e  m i l e s  long and one mi l e  wide (14). About 1-112 square  mi l e s  are known t o  
be underlain by c o a l  bear ing  rocks. 









Coal  was mined from the basin u n t i l  t h e  mid 1 9 4 0 ' s .  A sample of the Coal Creek c o a l  
bed (UA-111) was c o l l e c t e d  from an outcrop near the former Coal Creek mine ( f i g u r e  
6) .  The Coal Creek c o a l  bed i s  e i g h t  feet t h i c k  and is  covered by unconsol idated 
sediments .  The l o c a l i t y  can be accessed v i a  an old wagon trail from the Parks  
Highway. The t r a i l  c r o s s e s  several streams and t h e  access is limited t o  four-wheel 
d r i v e  veh ic l e s .  

L i t t l e  Tonzona Coal F i e l d  

Occurrences of c o a l  nea r  Farewell  were first observed by Brooks (15) i n  1902. Capps 
(16) descr ibed  20 foo r  t h i c k  coa l  beds i n  t e r t i a r y  nanmarine sedGntary rocks south 
of Kantishna; however, t h e  L i t t l e  Tonzona coa l  bed was f i r s t  descr ibed  i n  1977 by 
Player (z). A sample of this coa l  bed (UA-212) was coZZecred from an outcrop 
s e c t i o n  of the bed. 

Coal beds occur  in Tertiary nonmarine sandstone, s i l t s t o n e  and volcanic rocks in 
widespread i s o l a t e d  exposures n o r t h  and sou th  of Farewell  f a u l t  f rom Big River 
n o r t h e a s t  t o  Kantishna and beyond (17). The sampled bed occurs in  an i s o l a t e d  
exposure of Tertiary nonmarine sedimentary rocks  on the south w e s t  bank of the 
L i t t l e  Tonzona River ( f i g u r e  7 ) .  Beds s t r i k e  N60°E t o  N70°E and d i p  55' t o  70° 
northwest  (g). The t o t a l  s t r a t i g r a p h i c  thickness measured by P laye r  i s  about 195 
f e e t .  F igure  8 i s  a s e c t i o n  of t h e  outcrop a s  measured by Player (17). 

Tramway Bar Coal F i e l d  

Occurrence of coa l  near Tramway Bar was first r epo r t ed  by Schrader (18) i n  1899 and 
has been mined f o r  l o c a l  use (3). The occurrences a r e  a t  the n o r t h e a s t e r n  p a r t  of 
the Yukon-Koyukuk Province.  The province is a broad t r a c t  of c re taceous  and terti- 
a r y  rocks  that s t r e t c h e s  ac ros s  wes t -cent ra l  and sourh-central Alaska from the  
Brooks range t o  the  Yukon River d e l t a  (20).  Tramway B a r  occurrence i s  the western 
most outcrop  of coal i n  the basin, and is assigned an upper Cretaceous age (g), 

Coal is  expased along the n o r t h  bank of t h e  Koyukuk River ( f igu re  9) i n  t h r e e  un- 
correlated beds--a three foot, an eight inch ,  and a 1 7  f oo t  six i nch  bed. T h e  top 
p o r t i o n  of the 17 foot bed was covered and was difficult to sample. The bottom 13 
fee t  of t h i s  uncorrelated c o a l  bed (UA-117) w a s  sampled inc luding  bands of i n t e r -  
bedded shale. The c o a l  bed d i p s  a t  56O and t h e  sample was cu t  h o r i z o n t a l l y  across 
t h e  seam a t  a l e v e l  uf six feet above the river. 

COOK INLET SEDIMENTARY BASIN 

Nonrnarine sedimentary rocks of Cook Inlet bas in  exceed 18,000 feet  i n  thickness and 
i n  some p a r t s  of the  basin they may extend t o  27,000 feet. The rocks  outcrop as f e y  

n o r t h  as Peters  H i l l s  and cont inue south t o  Homer forming a b e l t  200 m i l e s  long and 
70 m i l e s  wide. Although these formations are known to be c o a l  bea r ing  s i n c e  the 
e a r l y  19001s, r ecen t  discoveries of petroleum and gas f i e l d s  sparked intensive 
d r i l l i n g  t h a t  resulted i n  a greater understanding of the geology of these t e r t i a r y  
rocks.  

F igu re  1 0  shows s t r a t i g r a p h i c  nomenclature as proposed by Calderwood and Fackler  
(211, and modified and updated by Magoon et al. (22). It w i l l  be noted t h a t  c o a l  
seams of possible comnercial va lue  a r e  r e s t r i c t e d  t o  the Tyonek and Beluga Forma- 
t i o n s .  F igure  10 also shows approximate updated stages of Seldovian,  Homerian and 
C lmgu lch ian  s t a g e s  i n d e n r i f i e d  by Wolf e t  al. (23) from p a l e o b a t a n i c a l  and paly- 
n o l o g i c a l  evidence along wi th  age de termina t ions .  







F i g u r e  8: Geological  column showing exposed and 
covered p o r t i o n s  of L i t t l e  Tonzona coal bed.  
(Source: P l a y e r ,  1976) 





Figure  10: Correlation of Tertiary rocks in the Beluga Coal 
Field. (Source: Magoon, Adkison and Egbert, 1976) 



From purely geographical considera t ions ,  the  sedimentary basin is divided in to  th ree  
coal f i e l d s :  Kenai, Beluga, and Yentna. 

The coal  i s  of Ter t i a ry  age and is l imi ted  t o  the Kenai group (formerly Kenai 
Formation). Coal is interbedded with coarse t o  f i n e  g ra ins ,  sandstone, siltstones, 
and occasional  conglomerates. The Kenai Group i s  subdivided into four formations 
which include the Hemlock Conglomerate, Tyonek, Beluga, and S t e r l i n g  Formations. 

Kenai Coal Field 

Much of t h e  Kenai lowland i s  underlain by coal  bearing rocks. Coal exposures are 
found extensively on s t eep  b l u f f s  along the eaat sho re  of the Cook I n l e t ,  r i s i n g  a t  
p laces  t o  200 f e e t  above the beach (24) .  Barnes and Cobb (25) made a de ta i l ed  s t u d y  
of those outcrops and presented e x t e z i v e  sections o f  theseyxposures .  The beds a r e  
n o t  massive i n  thickness;  however, Barnes i d e n t i f i e d  a t  least 30 beds ranging i n  
thickness from th ree  t o  seven fee t .  

Coal has been mined i n  the Homer d i s t r i c t  since 1888. There has been no mining 
s ince  1951 when the  Homer Coal Corporation ceased operat ions.  Some res iden t s  of the  
Homer a reas  s t i l l  c o l l e c t  coal  from the beach for  domestic use, p a r t i c u l a r l y  a f t e r  a 
severe storm. The sample col lec ted  (UA-118) is from the  Cabin coa l  bed and is  s i x  
feet thick and has about f i v e  f e e t  of overburden a t  the sampling loca t ion  ( f i g u r e  
11) .  A geologic column showing t h e  coal  beds i n  the Kenai f i e l d  is presented i n  
figure 12. The bed outcrops on a v e r t i c a l  face  and sampling was accomplished with 
t h e  a i d  of technical  rock climbing equipment. 

Beluga Coal Field 

Barnes (8) defined Beluga-Yentna region a s  the  broad lowland w e s t  of lower Susi tna  
River t h a t  i s  bounded on the nor th  and west by the  Alaska Range and on the  south by 
Upper Cook Inlet and the Chakachatna River. The Beluga coal f i e l d  is part  of Cook 
I n l e t  sedimentary bas in  and i s  located approximately 60 miles west of Anchorage on 
t h e  northwest shore of Cook I n l e t .  The f i e l d  can be subdivided i n t o  three  coal 
bearing regions. Region I, the  Three Mile Creek Basin, located  about s i x  m i l e s  from 
Cook I n l e t ,  contains approximately 22 s t eep ly  dipping seams averaging 10 f e e t  i n  
thickness. Region 2, the  Chuitna Basin, is located about 1 7  miles from Cook I n l e t .  
There a r e  a t  l e a s t  two mineable coal  beds, one of which exceeds 40 feet i n  thick- 
ness, outcrops along the Chuitna River. Region 3, the Capps Basin l ies 26 m i l e s  
from Cook I n l e t .  This area has  two beds in  the  Tyonek formation (figure 4 1 ,  the 
upper Capps bed with an average thickness of 17 feet, and the Waterfa l l  bed (Capps 
bed of Barnes) with an aggregate thickness from 20-49 feet (figure 13). The l a t t e r  
has an average mineable thickness of 30 feet with interburden varying from 80 t o  280 
f e e t  (26). Sample No. UA-113 was col lec ted  from the Waterfall bed (f igure 141, and 
represents  the bottom 30 feet of the  bed. The top six feet i s  dirty and will be 
sampled separa te ly  i n  f u t u r e  inves t igat ions .  

Beluga Coal Company, a subs id ia ry  of Placer  Amex, holds S t a t e  of Alaska coal leases 
i n  a l l  th ree  basins f o r  a t o t a l  area of 400 square miles. Barnes es t imates  the  
indicated reserves i n  t h e  400 square m i l e  area south of Beluga Lake a t  200 mi l l ion  
tons  . 
The following is  an es t imate  by Beluga Coal Company of mineable reserves in  their 
leased area (26). Three M i l e  basin has an estimated 60 million tons in the 22 
s t e e p l y  dipping beds averaging 10 f e e t  thick a t  a s tr ipping  ratio of 9 t o  1. 
Chuitna Basin has approximately 200 mil l ion  tons of near surface reserves on the 
w e s t  s i d e  of t h e  r i v e r .  In the Capp Basin the reserves of the Capps and Waterfa l l  
beds are estimated a t  200 mi l l ion  tons at a s t r i p p i n g  ratio of 5 t o  I. 
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coal beds near  Homer, Kenai coal f i e l d  
(Source: Barnes and Cobb, 1959) 







The lower par t  of t h e  Tyonek Formation i s  w e l l  exposed south of t h e  Capps Glac i e r ,  
and t h e  section i s  descr ibed  by Adkison et a l ,  (27). The l o c a t i o n  i s  about two 
m i l e s  n o r t h  of t h e  sample l o c a t i o n  of UA-113.  These beds were designated p a r t  of 
t h e  type  s e c t i o n  of the Seldovian s t a g e  by Wolff, e t  a l .  (23). 

Yentna Coal F i e l d  

There are numerous ou tc rops  of Renai Group i n  t h e  northern p a r t  of the Beluga-Yentna 
region.  Much of t h e  a r e a  f s  covered by a mantle of Quaternary d e p o s i t s  (8) con- 
c ludes  "outcrops of t h e  Kenai Formation (now Kenai Group), though mostly of small 
e x t e n t ,  are so widely d i s t r i b u t e d  a s  t o  leave l i t t l e  doubr chat  t h e  formation under- 
l i e s  much of t h e  lowland areas." Occurrences of coa l  i n  the Fairview Mountain a r e a  
was first desc r ibed  by Capps. An outcrop on Chicago Gulch was determined by Wolff,  
e t  a l .  (23) t o  be Seldovian ( f i g u r e  10) .  Of a l l  the c o a l  ou tcrops  i n  t h e  reg ion ,  
the  t h i c G s t  was L o c a l i t y  2 ( f i g u r e  15) descr ibed by Barnes (4). This  uncorre la ted  
bed is  55 f e e t  t h i c k  and has no visible pa r t ings .  The middle p a r t  of t h e  bed was 
covered wi th  gravel and could nor be reached f o r  sampling. A sample (UA-115) was 
taken o f  t h e  t e n  foo t  s e c t i o n  of t h i s  uncorre la ted  bed below t h e  g r a v d ,  and the t e n  
f o o t  s e c t i o n  of t h i s  uncor re l a t ed  coa l  bed above t h e  g rave l  (UA-116). The sampled 
outcrop is approximately 23 air m i l e s  from P e t e r s  Creek and access  was v i a  helicop- 
t e r .  P e t e r s  Creek i s  about  25 m i l e s  on P e t e r s  Creek Road from t h e  Cache Creek 
S t a t i o n  on t h e  Parks Highway. 

Nenana Coal Field 

The Nenana c o a l  f i e l d  is  loca t ed  about 110 miles south  of Fairbanks on t h e  Parks 
Highway a t  Healy ( f i g u r e  16) .  The f i e l d  extends 80 mi l e s  i n  t h e  east-west d i r e c t i o n  
and is one t o  t h i r t y  m i l e s  wide ( 2 8 ) ( 2 ) ( 3 0 ) .  - The c o a l  bea r ing  formation c o n s i s t s  
of sandstones,  s i l t s t o n e s ,  c lays tone ,  s h a l e  and numerous Chick c o a l  beds and is 
d iv ided  i n t o  f i v e  formations by Wahrhaftig e t  a l .  (31) .  F igure  1 7  i s  a genera l ized  
geo log ica l  s e c t i o n  showing c o a l  beds exposed a t  ~ o w z  L i g n i t e  Creek. A sample of 
No. 4 bed c o a l  w a s  c o l l e c t e d  here .  

Barnes (2) estimates the o r i g i n a l  resources  of t h e  Nenana f i e l d  a t  seven b i l l i o n  
tons  of  which t h r e e  b i l l i o n  t o n s  a r e  on L ign i t e  Creek. Accurate estimates of re- 
coverable  reserves f o r  i n d i v i d u a l  seams a r e  not a v a i l a b l e .  T o t a l  measured r e s e r v e s  
i n  t h e  L i g n i t e  Creek area are 250 m i l l i o n  tons  (Denton, personal  communication). 

LABORATORY PROCEDURES 

This  i n v e s t i g a t i o n  c l o s e l y  followed t h e  l abo ra to ry  procedures  descr ibed  by Caval laro 
et  al. (32) and desc r ibed  by t h e  au tho r s  i n  P a r t  1 (1). Figure  18  i s  a flawsheet 
of procedures  used i n  t h e  l a b o r a t o r y  f o r  processing t h e  samples. Raw c o a l  samples 
were crushed t o  1-112 inches ,  318 inch, and 1 4  mesh s i z e s .  Minus 100-mesh material 
w a s  removed from t h e  1-112 inches  and 318 inch  crushed samples, l eav ing  t h e  coarse 
f r a c t i o n  f o r  f l o a t - s i n k  testing i n  60 l i t e r  conta iners .  Fourteen mesh x 0 samples 
were separa ted  i n  g l a s s  s epa ra to ry  flasks joined by ground t a p e r  j o i n t s .  Float-  
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  using per- 
chlorethylene-naptha mixtures  as heavy l i q u i d .  The a i r  d r i e d  products were f i r s t  
crushed i n  a hammer mill t o  14-mesh and pulverized t o  60-mesh f o r  ana lys i s .  Proxi- 
mate and u l t i m a t e  ana lyses  of r a w  c o a l s  are presented i n  Table I. The concentra- 
t i o n  of major elements  and t h e  f u s i b i l i t y  of ash  a r e  presented i n  Table 11. 

A l l  float-sink products  were analyzed f o r  ash,  moisture,  hea t ing  value, total sul- 
f u r ,  and p y r i t i c  s u l f u r .  A l l  d a t a  were ca l cu la t ed  on a moisture free basis. Amgr- 

i c an  Society for Tes t ing  and Mate r i a l s  (AsTM) standard procedures were used for all 
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TABLE I 

Proximate and t l t l m a t e  Analyses o f  Raw Coals 

Coal 
F l e l d  

Th l  ckness Heat ing  
ASTW Meters Sample b i s t u r e  V o l a t i l e  F ixed Ash Value S u l f u r  
Rank ( f e e t )  l lucbers Bas is*  I Matter,% Carbon,% X BfUI lb .  C.: H.% N.I 0.Z P y r i t i c  T o t a l  

N o r t h e r n  1 20.28 30.20 44.75 4.77 9292 54.79 5.71 1.13 33.32 0.08 0.28 
Alaska Subbi t .0 1.5 UA-109 2 37.88 56.13 5.99 11655 68.73 4.31 1.42 19.20 0.10 0.35 
Wainwright (5) 3 40.29 59.71 12398 73.10 4.58 1.51 20.43 0.10 0.35 

N o r t h e r n  1 17.88 30.30 48.22 3.60 10425 60.04 5.87 1.35 28.71 0.06 0.43 
Alaska Subbit.B 1.5 UA-110 Z 36.90 58.72 4.38 12695 73.12 4.72 1.64 15.61 0,07 0.53 
Meade R i v e r  (5 )  3 38.59 61.41 13277 76.47 4.94 1.71 16.33 0.08 0.55 

Broad Pass 1 28.32 33.53 24.08 14.07 6395 38.14 6.06 0.54 41.04 0.03 0.15 
Coal Creek L i g n i t e  2.4 UA-111 2 46.77 33.60 19.63 8921 53.21 4.04 0.75 22.16 0.04 0.21 
Seam (8) 3 58.20 41.80 11100 66.20 5.03 0.93 27.58 0.05 0.26 

L i t t l e  1 21.21 37.59 30.36 10.84 7663 45.02 5.80 0.64 36.59 0.06 1.11 
Tontona Subbi t -C. 38.7 UA-112 2 47.72 38.53 13.75 9725 57.14 4.34 0.81 22.56 0.08 1.40 
Coal bed (127) 3 55.33 44.67 11277 66.25 5.03 0.94 26.15 0.09 1.63 

Be1 uga 1 23.65 35.20 33.34 7.81 8327 47.98 6.25 0.54 37.28 0.01 0.14 
W a t e r f a l l  Subbit.C. 9.1 UA-113 2 46.10 43.67 10.23 10907 62.84 4.71 0.71 21.33 0.01 0.18 
Seam (30) 3 51 -35 48.65 12151 70.01 5.25 0.79 23.74 0.01 0.21 

N o r t h e r n  1 14.71 15.74 15.65 53.90 3591 20.98 3.37 0.53 21.16 0.04 0.06 
A laska hv Cb 2.0 UA-114 2 18.45 18.36 63.19 4210 24.60 2.02 0.62 9.50 0.05 0.07 
Sapon B l u f f s  (6.5) 3 50.13 49.87 11439 66.83 5.49 1.67 25.81 0.14 0.20 

Yentna 1 29.80 38.26 28.61 3.33 7943 45.20 6.76 0.53 44.07 0.01 0.11 
L o c a l i t y  2 L i g n i t e  3.0 UA-115 2 54.50 40.76 4.74 11315 61.39 4.87 0.75 25.10 0.01 0.15 
Lower (10) 3 57.21 42.79 11879 67.59 5.11 0.79 26.35 0.01 0.16 

Yentna 1 29.E6 39.29 28.43 2.42 8017 45.48 6.89 0.49 44.67 0.01 0.05 
Loca l  i t y  2 L i g n i t e  3.0 UA-116 2 56.02 40.54 3.44 11429 64.84 5.06 0.70 25.89 0.01 0.07 
Upper (10) 3 58.02 41.98 11837 67.16 5.24 0.73 26.79 0.01 0.08 

Tranmay 
Bar 

Kena i 1 23.01 35.63 32.71 8.65 8028 47.23 6.07 0.62 37.20 0.01 0.23 
Cabin 5ubbit.C 1.8 UA-118 2 46.28 42.49 11.23 10428 61.35 4.54 0.81 21.77 0.01 0.30 
Oed (6)  3 52.13 47.87 11747 69.11 5.11 0.91 24.53 0.01 0.34 

Nenana 1 25.29 32.51 32.55 9.85 7779 45.28 6.30 1.13 37.11 0.02 0.33 
P o k e r F l a t P l t  Subbit.C. 7.3 UA-119 2 43.52 43.30 13.18 10412 60.61 4 . 6 4  1.51 19.62 0.02 0.44 
No. 4 Seam (24) 3 50.13 49.87 11993 69.81 5.34 1.74 22.60 0.03 0.51 

* 1 i s  E q u i l i b r i u m  bed m o i s t u r e  bas is  
2 i s  M o i s t u r e - f r e e  b a s t s  
3 1s Mois ture-ash- f ree  b a s i s  



TABLE I1 

Concentration of Major Elements and Fusibility of Ash of the Raw Coal Samples 
Concentration of Major El-ements in Coal Ash, percent 

Sample  
NO. Si l l2  

*l2O3 MgO 
CaO Na20 

K2° 
Ti0 

2 s03 
MnO 

Fusibility of Ash, "F 

Sample I n i t i a l  
No. Deformation So£ tening F l u i d  



a n a l y s e s  except f o r  a s l i g h t  mod i f i ca t i on  made i n  t h e  procedure f o r  t h e  determina- 
t i o n  of p y r i t i c  s u l f u r .  I n  t h e  modified procedure,  1 g. of c o a l  sample was d iges t ed  
w i t h  50 m l .  of  2:3 BCI f o r  30 minutes i n  a 250 m l .  flask connected t o  a water cooled 
condenser. The c o n t e n t s  were cooled,  f i l t e r e d ,  and washed. The f i l t e r  paper with  
the r e s i d u e  was i n s e r t e d  back into the f l a s k  and d i g e s t e d  aga in  wi th  50 m l ,  of 1 : 7  
~ N 0 3  f o r  30 minutes.  The con ten t s  were aga in  f i l t e r e d  and washed, The f i l t r a t e  was 
made up t o  200 m l ,  and t h e  Fe conten t  i n  t h e  s o l u t i o n  was determined us ing  a Perkin- 
Elmer 303 atomic abso rp t ion  spectrophotometer .  P y r i t i c  s u l f u r  i s  c a l c u l a t e d  assum- 
i n g  t h a t  t h e  determined i r o n  i s  e n t i r e l y  from p y r i t e  (FeS2). 

The Hardgrove G r i n d a b i l i t y  Indexes of t h e  samples were determined w i t h  a ir  d r i e d  
samples as per  ASTM des igna t ion  D409-71 us ing  s t anda rds  H G I  28,  HGI 41, H G I  54, H G I  
80, and H G I  92,  suppl ied  by ASTM. For subbituminous c o a l s ,  g r i n d a b i l i t y  of t h e  
samples was a l s o  determined i n  "as received" c o n d i t i o n  wi th  minimum l a s s  of bed- 
mois ture  as t h i s  would be of more p r a c t i c a l  s i g n i f i c a n c e .  Table  111 shows t h e  Free  
Swell ing Indexes and shows a l l  t h e  c o a l s  were n o n f r i a b l e  w i th  HGZts ranging from 23 
t o  58. It i s  f e l t  t h a t  sample UA-117 should have shown some swe l l i ng  p r o p e r t i e s ;  
however, since t h e  sample w a s  c o l l e c t e d  at t h e  ou tc rop  i t  was probably weathered, 
t hus  reducing i t s  caking c h a r a c t e r i s t i c s .  

INTERPRETATION OF WASHABILITY DATA 

Tables  I V  through XIV show washab i l i t y  d a t a  f o r  t h e  n i n e  samples processed.  The 
t a b l e s  show weight-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 ,  and 
t o t a l  s u l f u r  on a moi s tu re  f ree basis f o r  t h e  v a r i o u s  g rav ime t r i c  f r a c t i o n s  as w e l l  
as va lues  f o r  cumulated f l o a t s .  The q u a l i t y  of t h e  f l o a t  a t  any of t h e  t h r e e  den- 
s i t ies  can be  d i r e c t l y  read  from t h e  t a b l e s .  The t a b l e s  also show cumulat ive s i n k  
weight-percent and a s h  con ten t  t h a t  may be expected a t  any of t h e  t h r e e  d e n s i t i e s .  

Northern Alaska Coal F i e l d  

Coal beds near  Wainwright have been known s i n c e  1889 (2) and have been mined on a 
small s c a l e .  The mined c o a l  i s  stored i n  sacks  and t r a n s p o r t e d  by boat during 
summer and overland du r ing  win t e r  f o r  l o c a l  use. Although s e v e r a l  hundred t o n s  have 
been mined i n  t h e  p a s t ,  c u r r e n t  e x t r a c t i o n  rate i s  on ly  a few tons  a year .  There 
has been inc reased  i n t e r e s t  i n  t h e s e  c o a l s  f o r  p o s s i b l e  use  i n  power genera t ion  a t  
Wainwright. 

Th i s  unco r r e l a t ed  coal  bed sample (UA-109) is  subbituminous "B" rank and i s  f ive 
f e e t  t h i c k .  The bottom of t h e  bed was about  four f e e t  above the Kuk River l e v e l  i n  
August a t  t h e  rime of sampling. The raw c o a l  sample conta ined  6.0 percent  a s h  and 
0.35 percent  t o t a l  s u l f u r .  Th i s  coal was of l o w  a s h  and low s u l f u r  conten t  a s  
mined, however, c rush ing  t o  1 4  mesh t o p  size and removing t h e  s ink 1.60 s p e c i f i c  
g r a v i t y  material would provide a product ana lyz ing  2.8 percent  ash and 12,167 ~ t u / l b  
a t  a y i e l d  of 9 4 . 2  pe rcen t  (Table  IV). 

The No. 2 bed c o a l  sample (UA-110) conta ined  4 .4  pe rcen t  a s h  and 0.52 percent  t o t a l  
s u l f u r .  Washing 1-1/2 i nches  x 100 mesh c o a l  a t  1.30 s p e c i f i c  g r a v i t y  can g ive  a 
product  w i th  2.3 pe rcen t  ash,  0.46 pe rcen t  t o t a l  s u l f u r  and 13,155 ~ t u / l b  hea t ing  
va lue  wi th  78.4 percent  yield. Washing a t  1.40 s p e c i f i c  g r a v i t y  can g ive  96.9 
percent y i e l d  w i t h  4 . 1  pe rcen t  ash. Washing 1 4  mesh x 0 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  give 90.4 pe rcen t  y i e l d  w i th  2.2 pe rcen t  ash  (Table V). 

Sagwon B l u f f s  was sampled t o  o b t a i n  a r e p r e s e n r a t i v e  sample of low r ank  c o a l  i n  t h e  
western rock of t h e  Northern hlaska f i e l d .  The bed is  r e a d i l y  a c c e s s i b l e  f r o m  t h e  
Trans  Alaska P i p e l i n e  Haul Road. Table I shows t h i s  unco r r e l a t ed  c o a l  bed sample 



TABLE 111 

Hardgrove Grindability and Free 
Swelling Indexes of Raw Coals 

Sample A i r  d r i e d  s a m p l e s  
Number N G I  FSI  

UA-109 5 4 0 
UA-110 58 0 
UA-111 49 0 
UA-112 28 0 
UA-113 23 0 
UA-115 35 0 
UA-116 3 2 0 
UA- 117 45 0 
UA-118 23 0 
UA-119 2 7 0 



TABLE IV 

Washability Analyses of an Uncorrelated Bed Coal Sample (UA-109) 
Northern Alaska F i e l d ,  Wainwright, Alaska 

Raw Coal Bed Moisture = 20.28 

SPECIFIC C W L A T  IVE 
GRAVITY ACTUAL PRODUCTS CUMULATIVE FLOAT SINK 

Sulfur per cent Sulfur percent 
Sink Float  Wt. % Ash X Btu/ lb P y r i t i c  T o t a l  Wt. % Ash 4 Btu/lb Pyritic Total Wt. X Ash % 

Float-Sink Size 1 1 / 2  inches  x 100  Mesh 

~3 Minus 100 Mesh 0.93 
0 

Float-Sink S i z e  318 inch x 100 Mesh 

Minus 100  Mesh 5.60 

Float-Sink Size 14 Mesh x 0 

All results are on a Moisture Free Bas i s .  
'~umulative f l o a t - s i n k  plus minus 100 mesh m a t e r i a l .  



TABLE V 

Washability Analyses of the No. 2 Bed Coal Sample (UA-110) 
Northern Alaska Field, Meade River, Alaska 

Raw Coal Bed Moisture = 17.88 
SPECIFIC CUMULATIVE 
GRAVITY ACTUAL PRODUCTS CUMULATIVE FLOAT SINK 

Sulfur percent Sulfur percent  
Sink Float W t .  % Ash X ~ t u / l b  Pyritic Total Wt. % Ash X Btu/lb P y r i t i c  Total W t .  % Ash % 

Float-Sink Size 1 1/2 inches  x 100 Mesh 

1.30 78.44 2.27 13155 0.03 0.46 78.44 2.27 13155 0.03 0.46 100.00 4.91 
1.30 1.40 18.49 11.75 11681 0.03 0.51 96.93 4.08 12874 0.03 0.47 21.56 14.53 
1.40 1.60 2.81 28.90 9136 0.03 0.40 99.74 4.78 12769 0.03 0.47 3.07 31.25 
1.60 0.26 56.66 4826 0.07 0.28 100.00 4.91 12748 0.03 0.47 0.26 56 .66  

W 
P 

Minus 100 Mesh 1.46 37.81 7604 0.79 1.40 l l O ~ . O ~  5 .38  12674 0.04 0.48 

Float-Sink S i z e  3/8 inch x 100 Mesh 

Float-Sink Size 14 Mesh x 0 

All results are on a Moisture Free Basis. 

l~umulat i v e  f loa t - s i n k  p l u s  minus 100 mesh rnater i a l .  



(UA-114) conta ined  6 3 . 2  percent  ash ,  l e s s  than 0 . 1  percent  t o t a l  s u l f u r  and 4,210 
Btu / lb .  Washing t h e  318 inch  top  s i z e  c o a l  sample a t  1 .60  s p e c i f i c  g r a v i t y  would 
reduce t h e  ash t o  14.8 pe rcen t ,  upgrade t h e  c a l o r i f i c  v a l u e  t o  10,139 Btu / lb ,  
however, t h e  y i e l d  would only be 22.8 percent (Table V I ) .  

Broad Pass Coal F i e l d  

Coal was mined i n  t h e  Coal Creek bas in  du r ing  1920 t o  1921 by Coal Creek Mine. A 
2-1/2 m i l e  wagon road was used f o r  t r a n s p o r t a t i o n  t o  Broad Pass s t a t i o n  and was so ld  
t o  t h e  Alaska Rai l road  Co. du r ing  i t s  c o n s t r u c t i o n  ( 1 2 ) .  Completion of t h e  con- 
s t r u c t i o n  marked t h e  end of mining due t o  l a c k  of o t h e r  markets.  Th i s  w a s  a sample 
of Coal Creek bed c o a l  (UA-111) and is l i g n i t e  i n  rank. The raw c o a l  has  19.6 
pe rcen t  ash and washing 1-1/2 inches  x 100 mesh c a 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  
give a product  con ta in ing  11.4 percent  ash,  9 ,939  B t u l l b  h e a t i n g  value and 0.22 
pe rcen t  t o t a l  s u l f u r ,  wi th  82.2 percent  y i e l d  on a moisture  f r e e  b a s i s  (Table VII). 

Little Tonzona Coal F ie ld  

The raw c o a l  was a sample o f  t h e  Tonzona c o a l  bed (UA-112) and has  13.8 percent  a s h  
and 1.40 pe rcen t  of s u l f u r .  The s u l f u r  i s  u s u a l l y  high f o r  Alaskan coa l s .  The only 
o t h e r  seam of t h o s e  s tud i ed  t h a t  had a s u l f u r  con ten t  more than  1 percent  was t h e  
mine seam i n  t h e  J a r v i s  Creek f i e l d  (UA-106) (L). P y r i t i c  s u l f u r  i n  the L i t t l e  
Tonzona coal bed i s  low and washing w i l l  no t  reduce t h e  s u l f u r  conten t  of t h e  prod- 
uct. Washing t h e  1-1/2 i nches  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 ive  
83.4 pe rcen t  y i e l d  w i t h  8 .9  percent  a sh  and 10,539 B tu / lb  hea t ing  va lue  on a mois- 
t u r e  f r e e  b a s i s .  Separa t ion  a t  1.60 specif ic  g r a v i t y ,  however, w i l l  i nc rease  t h e  
y i e l d  t o  96.7 percent  wi th  a s h  con ten t  reduced t o  only 11 percent .  Crushing t o  318 
inch and 1 4  mesh top  s i z e  d id  no t  r e s u l t  i n  s i g n i f i c a n t  a d d i t i o n a l  l i b e r a t i o n  of 
i m p u r i t i e s  (Table V I I I ) .  

Tramway Bar Area 

Coal a t  t h e  Tramway Bar occur rence  h a s  been used l o c a l l y  by gold miners on a very 
sma l l  s c a l e .  The unca r r e l a t ed  c o a l  bed sample (UA-117) h a s  s e v e r a l  t h i n  r e f u s e  
bands that c o n t r i b u t e  t o  t h e  38.2 percent  a s h  contained i n  the raw coa l .  The raw 
c o a l  has  low t o t a l  s u l f u r ,  0.15 percent  and very  low p y r i t i c  s u l f u r .  Washing t h e  1- 
1 / 2  inches  x 100 mesh m a t e r i a l  a t  1.60 s p e c i f i c  g r a v i t y  w i l l  g ive  a product with 
11.5 pe rcen t  ash  and 0.27 percent  t o t a l  s u l f u r  and 11,523 Btu / lb  hea t ing  va lue  a t  a 
y i e l d  of  46.8 pe rcen t  (Table  I X ) .  Fu r the r  c rush ing  would be of l i t t l e  b e n e f i t  i n  
t h e  a d d i t i o n a l  l i b e r a t i o n  of impur i t i e s .  

COOK INLET SEDIMENTARY BASIN 

Beluga Coal F i e l d  

The W a t e r f a l l  bed h a s  been w e l l  d r i l l e d  and d e l i n e a t e d  by t h e  lease holder ,  Beluga 
Coal Company. The sample (UA-113) c o l l e c t e d  r e p r e s e n t s  t h e  lower 30 feet of t h e  
seam. The t o p  six feet is  ve ry  d i r t y  and is not  included i n  t h i s  sample and i t  is 
suggested t h a t  s e p a r a t e  washab i l i t y  s t u d i e s  be made on t h i s  po r t i on .  The raw c o a l  
i s  q u i t e  low i n  ash ,  and s u l f u r  10.2 percenr and 0.18 percent ,  r e s p e c t i v e l y ,  on a 
mois ture  f r e e  basis. Washing 1-1/2 inches  x LOO 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 wi th  7 . 2  percent ash ,  0.20 percent t o t a l  s u l f u r ,  and 11,222 ~ t u / l b  a t  



TABLE VI 

Washability Analyses of an Uncorrelated Bed Coal Sample (UA-114) 
Northern Alaska Field, Sagwon Bluffs, Alaska 

Raw Coal Bed Moisture = 14.71 
SPECIFIC CUMULATIVE 
GRAVITY ACTUAL PRODUCTS CUERTLATIVE FLOAT SINK 

Sulfur percent Sulfur percent 
S i n k  Float W t .  % A s h  % ~ t u / l b  Pyritic Total W t .  % Ash % 3tu/lb Pyritic Total Wt. % Ash % 

Flo;tc-Sink Size 1 1/2 inches x 100 Mesh --- 

W 

Minus 100 Mesh 2.45 70.03 2716 0.05 0.09 l l ~ O . ~ O  59.22 4416 0.02 0.09 

Float-Sink S i z e  3/8 inch x 100 Ffesh 

Float-Sink S i z e  14 Mesh x 0 

A l l  results are on a Moisture Free Basis. 

l~urnulative float-sink plus minus 100 mesh material. 



TABLE V I I  

Washabflity Analyses of the Coal Creek Bed Coal Sample (UA-111) 
Broad Pass Fie ld ,  Broad Pass Srat ion ,  Alaska 

Raw Coal Bed Moisture = 28.32 
SPECIFIC CUMULAT IVE 
GRAVITY ACTUAL PRODUCTS CUMULATIVE FLOAT SINK 

Sulfur percent Sulfur percent 
Sink Float  Wt. % A s h %  ~ t u / l b  Pyritic T o t a l  Wt. I A s h %  ~ t u / l b  Pyritic Total  Wt. % Ash % 

Float-Sink S i z e  1 1 / 2  inches x 100 Mesh 

t) 

E- Minus 100 Mesh 1 . 8 9  36.89 

Minus 100 Mesh 6.58 33.66 

Float-Sink S i z e  3/8 inch x 100 Mesh 

Float-Sink Size  14  Mesh x 0 

A l l  results are  on a Moisture Free Basis 

' ~umula t ive  f l oa t - s ink  p lus  minus 100 mesh mater ia l .  



TABLE VIII 

Washability Analyses of the Little Tonzona Bed Coal Sample (uA-112) 
L i t t l e  Tonzona Field, Farewell, Alaska 

Raw Coal Bed Moisture = 21.21 
SPECIFIC CUMULATIVE 
GRAVITY ACTUAL PRODUCTS CLMJLAT IVE J?LOAT SINK 

Sulfur percent Sulfur percent 
Sink Float Wt. X Ash% Btu/lb Pyritic Total Wt. % A s h %  Btu/lb Pyr i t i c  Total Wt. % A s h %  

Float-Sink Size 1 112 inches x 100 Mesh 

Float-Sfnk Size 3/8 inch x 100 Mesh 

Minus 100  Mesh 4.10 44 .41  6071  0.08 0.97 llOO.O~ 15.00 9568 0.06 1.53 

I Float-Sink Size 14 Mesh x 0 

All r e s u l t s  are on a Moisture Free Basis. 

l ~umulat ive f loat-sink plus minus 100 mesh material. 



TABLE IX 

Washability Analyses of an Uncorrelated Bed Coal Sample (UA-117) 
Tramway Bar F i e l d ,  Wiseman, Alaska 

Raw Coal Bed Moisture = 6 . 3 8  
SPECIFIC CUMULATIVE 
GRAVITY ACTUAL PRODUCTS CUMULATIVE FLOAT S INK 

Sulfur percent Sulfur percent 
S ink  F l o a t  W t .  4 Ash % 3 t u / l b  Pyritic Total W t .  X Ash % ~ t u / l b  Pyritfc T o t a l  W t .  % Ash % 

Float-Sink Size 1 112 inches x 100 Mesh 

W 
m Minus 100 Mesh 0.85 56.75 4963 0.06 0.10 l l O ~ . ~ ~  40.80 7225 0.05 0.17 

Float-Sink Size 318 inch x 100 Mesh 

Float-Sink Size 14 Mesh x 0 

A l l  r e s u l t s  are on a Moisture  Free Basis 

'~umular i v e  f loat-sink p l u s  minus 100 mesh material. 



a y i e l d  of 92.7 percent .  Crushing t o  3 / 8  inch and 14 mesh top  s i z e  followed by 
f l o a t - s i n k  t e s t i n g  d i d  no t  show any f u r t h e r  improvement i n  t h e  q u a l i t y  of t h e  prod- 
u c t  (Table X ) .  

Yentna Coal F i e l d  

The Uncorrelated bed c o a l  ou tc rop  a t  L o c a l i t y  2 (Barnes) was sampled i n  two sections, 
t h e  lower t e n  feet (UA-115) and t h e  upper t e n  f e e t  (UA-116). The t o t a l  bed i s  67 
f e e t  t h i c k .  The c a a l  ha s  no v i s i b l e  bands of s h a l e  and i s  uniform i n  appearance. 
The a s h  and s u l f u r  i n  bo th  of t h e  samples is  very  low. Table  X I  shows washab i l i t y  
a n a l y s i s  f o r  (UA-115), t h e  lower 1 0  f e e t  of t h e  seam, which i s  q u i t e  c l ean  conta in-  
i n g  4.7 percent  a s h  and 0.15 pe rcen t  t o r a l  s u l f u r .  The upper 1 0  f e e t  of t h e  bed 
(UA-116) i s  b e t t e r  c o a l  t han  (UA-115) conta in ing  3 . 6  percent  a s h  and 0.11 percent  
t o t a l  s u l f u r  (Table  X I I ) .  Cleaning of t h e s e  c o a l s  would be of minimal b e n e f i t .  

Table  XIII shows combined w a s h a b i l i t y  d a t a  f o r  (UA-115) and (UA-116) and r e p r e s e n t s  
30 percent  of t h e  t o t a l  bed. It appears  t h a t  t h e  unsampled p o r t i o n  of t h e  seam i s  
e q u a l l y  good. With such low ash and low s u l f u r  t h e s e  seams could prove t o  be some 
of t h e  most environmental ly  a c c e p t a b l e  c o a l  i n  t h e  na t ion .  

Kenai Coal F i e l d  

The Cabin Bed sample (UA-118) i s  one of t h e  numerous beds exposed on t h e  beach 
c l i f f s  nea r  Homer and was mined on a smal l  s c a l e .  The bed does not  have any v i s i b l e  
r e f u s e  bands a t  the sample l o c a t i o n .  Raw c o a l  has 11.2 percent  ash and 0.30 percent  
t o t a l  s u l f u r  on a mo i s tu re  free b a s i s .  The c o a l  has only  t r a c e s  of p y r i t i c  s u l f u r .  
Washing t h e  1-1/2 i nches  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 product 
ana lyz ing  8.5 percent  a s h  and 0.43 percent  t o t a l  s u l f u r  wi th  a y i e l d  of 89.3 percent .  
Washing 318  i nch  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  90.8 percent  
y i e l d  wi th  8.3 percent  ash  and 0.48 percent  t o t a l  s u l f u r  on a mois ture  free b a s i s  
(Table XIV). 

Nenana Coal Field 

A sample of t h e  No. 4 bed c o a l  (UA-119) was c o l l e c t e d  from t h e  Lower L i g n i t e  Creek, 
Poker F l a t  p i t ,  of the U s i b e l l i  Coal Mine and i s  t h e  middle seam of t h e  t h r e e  ex- 
t r a c t a b l e  seams i n  t h e  mining a rea .  Overburden of t h i s  bed was f i r s t  s t r i p p e d  
dur ing  t h e  summer of 1977 and t h e  bed was mined f o r  t h e  f i r s t  time i n  1978. This 
bed has the l a r g e s t  mineable r e s e r v e s  of t h e  t h r e e  seams, No. 6 ,  No. 4 and No. 3 .  
The raw c o a l  analyzed 13.2 percent  ash  and 0.44 percent  t o t a l  s u l f u r .  Washing 1-112 
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  (Table  XV) gave a 96.8 percent  y i e l d  
w i t h  9.5 pe rcen t  ash  and 0.28 percent  t o t a l  s u l f u r  on a mois ture  f r e e  b a s i s .  
P y r i t i c  s u l f u r  i n  the sample is  low and washing w i l l  no t  have any s i g n i f i c a n t  in -  
f  luence  on the sulfur. 

CONCLUSIONS 

Washabi l i ty  s t u d i e s  showed t h a t  c o a l s  from Wainwright can be cleaned t o  less than  
2 .5  percent  a s h  and wi th  sulfur as low as 0.24 percent  f o r  Wainwright and 0.46 
percent  f o r  Meade River  c o a l s .  

Coal from Coal Creek b a s i n  of t h e  Broad Pass  c o a l  f i e l d  can g ive  a low a s h  product 
w i t h  f i n e  c rush ings .  

S u l f u r  i n  t h e  L i t t l e  Tonzona c o a l  bed is h igh  and v e r y  l i t t l e  of i t  i s  i n  p y r i t i c  
form. Although washing w i l l  reduce ash ,  it w i l l  no t  reduce  s u l f u r  i n  t h e  product.  



TABLE X 

Washability Analyses of Waterfa l l  Bed Coal Sample (UA-113) 
Beluga Coal F i e l d ,  Alaska 

Raw Coal Bed Moisture = 20.56 
SPECIFIC CUMULATIVE 
GRAV ITY ACTUAL PRODUCTS CUMULATIVE FLOAT SINK 

Sulfur percent Sulfur percent  
Sink F l o a t  W t .  X A s h %  Btu/lb Pyritic Total Wt. % A s h %  ~ t u / l b  P y r i t i c  ~ o t a l  Wt. % A s h %  

Float-Sink Size 1 1 /2  inches x 100 Mesh 

Minus 100 Mesh 0.80 

Minus 100 Mesh 4 . 7 4  

Float-Sink Size  3/8  inch x 100 Mesh 

Float-Sink Size 14 Mesh x 0 

A l l  results are on a Moisture Free Basis 

'~umulative float-sink plus minus 100 mesh material. 



I TABLE X I  

Washability Analyses of Lower 10 Feet  of an Uncorrelated Bed Coal Sample (UA-115) 
Yentna F i e l d ,  Alaska 

Raw Coal Bed Moisture = 29 .80  
SPECIFIC CUMULATIVE - -- 
GRAVITY ACTUAL PRODUCTS CUMULATIVE FLOAT S I N K  

Sulfur percent Sulfur percent  
Sink Float Wt. % Ash % ~tu/lb Pyritic T o t a l  W t .  % Ash 4 ~ t u / l b  Pyri t ic  Total Wt. % Ash % 

Float-Sink Size 1 1/2 inches x 100  Mesh 

Minus 100 Mesh 0.81 21.28 9268 0.03 0.13 ll~O.OO 5.15 11434 0.01 0.15 
'a 

Float-Sink Size 3/8 inch x 100 Mesh 

Minus 100 Mesh 3.20 8.60 11108 0.03 0.10 '100.00 4.66 11522 0.01 0.14 

Float-Sink Size 14 Mesh x 0 

All results are on a Moisture Free Basis. 
'cumulative float'sink plus minus 100 mesh material. 
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TABLE XI11 

Composite Washability Analyses of 20 Feet of Uncorrelated Bed Coal Sample (UA-115 & UA-116) 
Yentna Coal Field, Alaska 

Raw Coal Bed Moisture = 29.83 
SPECIFIC CUMULATIVE 
GRAVITY ACTUAL PRODUCTS CUMULATIVE FLOAT S I N K  

Sulfur percent Sul fur  percent 
Sink Float Wt. % A s h %  Btu/lb Pyritic Tota l  Wt. % A s h %  ~ t u / l b  P y r i t i c  ~ o t a l  Wt+ % A s h %  

Float-Sink Size 1 1/2 inches x 100 Mesh 

f, Minus 100 llesh 0 . 7 9  16.96 9947 0.04 0.11  llOO.OO 4.50 11402 0.01 0.10 
P 

Float-Sink Size  318 inch x 100 Mesh 

Minus 100 Mesh 3.10 6.47 10799 0.02 0.10 llOO.O~ 4.17 11394 0.01 0.13 

Float-Sink S ize  14 Mesh x 0 

A l l  r e s u l t s  are on a Moisture Free Basis .  

l~umulative f loat-sink plus minus 100 mesh material. 



TABLE X I V  

Washability Analyses of Cabin Bed Coal Sample (UA-118) 
Kenai Coal Field, Homer, Alaska 

Raw Coal Bed Moisture = 23.01 
SPECIFIC CUMULATIVE 
GRAVITY ACTUAL PRODUCTS CUMULATIVE F'LOAT S I N K  

Sulfur percent Sulfur percent  
Sink Float Wt. % Ash 4 Btu/lb P y r i t i c  T o t a l  W t .  X Ash X ~ t u / l b  Pyr i t i c  T o t a l  W t .  % Ash % 

Float-Sink Size 1 112 inches x 100 Mesh 

E- 
Minus 100 Mesh 0.62 26.56 8855 0.02 0.42 '100.00 11.92 10502 0.02 0.42 

N 

Float-Sink Size 3/8 inch x 100  Mesh 

Float-Sink S i z e  14  Mesh x 0 

All resu l t s  are on a Moisture Free Basis. 

l~ulrmlative f loat-sink p l u s  minus 100 mesh material. 
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The lower 30 feet of the Waterfa l l  seam i n  the Capps baain of the Beluga coal f i e l d  
i s  quite  low in ash. Washing, however, has  shown s i g n i f i c a n t  improvements i n  t he  
q u a l i t y  of the product. 

The 55-foot-thick seam a t  Local i ty  2 in the Yentna coa l  f i e l d  i s  l ow  i n  ash and 
washing w i l l  no t  s i g n i f i c a n t l y  reduce ash. 

The high. v o l a t i l e  bituminous coal  from Tramway Bar and subbituminous "C" coals  from 
Cabin bed, Kenai f i e l d  and No. 4 bed i n  the larer Lignite Creek of Nenana f i e l d  can 
y i e l d  s i g n i f i c a n t l y  improved products by washing. 

With the exception of L i t t l e  Tonzona coal bed a l l  other coals reported i n  this study 
are low i n  t o t a l  s u l f u r ,  1.3 s p e c i f i c  g r a v i t y  f loat  products  ranging from 0.05 
percent t o  0.46 percent  sulfur. 

The r e s u l t s  of this type of study are highly valuable  in planning the u t i l i z a t i o n  of 
Alaskan coa l s  not  only for Alaska but a lao  as a source of l o w  sulfur f u e l  f o r  the 
nat ion.  An a d d i t i o n a l  15 samples a r e  now being s tudied  and w i l l  be reported i n  a 
subsequent publication. It i s  recommended t h a t  similar studies be undertaken on a l l  
coa l  seams of p o t e n t i a l  economic s igni f icance .  
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