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ZCONOXIC FACTORS AFFSCTING T.H3 X I N I N G ,  PROCESSING, 
GASIFICATION, AND YARKETISG OF COOS BAY COALS 

The coal  reserves  of the  Coos Bay f i e l d  cons t i t u t e  a  resource vrhich 

although exploi ted i n  the past  has l a i n  i d l e  f o r  s eve ra l  deczdes. Present  

economic condi t ions ,  the  rap id ly  r i s i n g  cos t  of a l l  types of energy, and both 

short-  and long-term projec t ions  f o r  shortages i n  some a reas  prompted the 

present study. Despite the increase i n  coal  p r i ce s  i n  recent  months the re  

has been no comperable improvement i n  the ove ra l l  economic p i c tu re  f o r  mining 

Coos 3ay coal.  Idodern coal  mining technology has advanced s t e e d i l y ,  but new 

methods and machines a re  designed f o r  l a rge  operat ions and a r e  not r e a d i l y  

adaptable t o  small  mines. Furthermore, near ly  a l l  coal  present ly  being mined 

underground i n  the  United S t a t e s  comes from coal  beds which a r e  a t  l e a s t  

5 f e e t  t h i ck ,  a r e  f l a t  o r  gent ly  dipping, and l i e  l e s s  than 1,000 f e e t  

beneath the  sur face .  Unfortunately, Coos Bag coals  commonly a re  s t eep ly  

dipping, a r e  l e s s  than 5 f e e t  t h i ck  on the  average, and much of t h e  reserve  

i s  located more than 1,000 f e e t  below the  surface.  

Cap i t a l  investment would be high f o r  an underground n ine  and sur face  

preparat ion p l an t  c ~ p a b l e  of handling a mi l l ion  tons per  year. Since the 

reserves a t  any one mine s i t e  a r e  l imited,  the amort izat ion charges would be 

correspondingly high. 

' k i l e  i t  i s  f e l t  t h a t  present  conditions do not favor  mining, t he  

s i t u a t i o n  could change a t  any time and pos i t ive  s t eps  should be taken t o  

insure  t h a t  the  coa l  resource is  preserved u n t i l  such time t h a t  i t  can be 

mined e i t h e r  t o  supply energy o r  chemical products derived from it. 



Introduction 

Purpose and scope 

Edore than 30 years  have elapsed s ince  the  coal  reserves  i n  the  Coos Bay 

a rea  have been s tudied.  The present r epor t  has been designed to:  ( I )  review 

the  e a r l i e r  s t u d i e s ,  mining a c t i v i t y ,  and production; ( 2 )  a s sess  t h e  present 

economic posture of the  reserve i n  the  l i g h t  of today 's  demand f o r  energy and 

the  cost  of producing i t ;  and ( 3 )  develop guidel ines  which would insure  t h a t  

the  reserves  be adequately protected u n t i l  such time a s  they a r e  developed. 

The items l i s t e d  above a r e  discussed i n  the  following pages. With the  

r e a l i z a t i o n  t h a t  t h e  repor t  would be read by both profess ionals  and non- 

profess ionals ,  a minimum of technical  terminology has been used. Inev i tab ly  

some terms p e c u l i a r  t o  e i t h e r  coal  mining o r  geology must be used but i n  

these  ins tances  t h e  terms have been defined i n  t h e  g lossa ry  a t  t h e  end of the  

report .  

Aside from taking a few samples of coal ,  no f i e l d  work was performed 

during t h e  study. Since the  t h r u s t  of t h i s  study was t o  a s c e r t a i n  t h e  econ- 

omic f a c t o r s  involved, no attempt was made t o  rev i se  e a r l i e r  s t u d i e s  of the  

s t r a t i g r a p h i c  o r  s t r u c t u r a l  geology of the  coal  basin. 

Numerous es t imates  of the  tonnage of coal  i n  the  basin have been made 

over t h e  years.  Changing economics and improved geologic information have 

resu l t ed  i n  somewhat widely varying reserve f igures .  The parameters f o r  the  

present tonnage es t imate  a r e  given i n  the  "Coal Reserves" sect ion.  For the  

f i r s t  time i n  t h e  lop4 h i s t o r y  of Coos Bay coal  t h e  environmental i a p a c t  is  

being considered. Also f o r  the  f i r s t  time the  economic e f f e c t  of n a t i o n a l  

and regional  sources of coal  and a l t e r n a t i v e  forms of energy a r e  being included 



Figure 1. -Map of the Coos Bay coalfield. 



s ince  present  and projected t r anspor t a t ion  methods can have an important 

bearing on any l o c a l  developments. 

Location -- 

The Zoos Bay coa l f i e ld  under l ies  more than 400 square miles  of land and 

water i n  an " l l i p t i c a l  basin extending roughly from the c i t y  of North Send 

south t o  t he  v i l l age  of Riverton on the  Coquille River. Coos Bay i s  the  

dominant geographic f ea tu re  of t he  area.  During the  e a r l y  period of coa l  

mining which began more than 100 years  ago, t h e  waters of t he  Bay and i t s  

var ious  sloughs provided the  means of t r anspor t a t ion  f o r  coas t a l  steamers 

ivhich o f t en  were able t o  dock near  t he  mine po r t a l s .  The c i t i e s  of Coos Bay 

and North Bend a t  the northern end of the a rea  and Coquille near  the southern 

end a r e  the p r inc ipa l  urban cen te r s  f o r  Coos County. 

Fi,mre 1 shows the generzl  ou t l i ne  of the  Coos Bay coa l f i e ld  and the  

p r inc ipa l  coal-producing a reas  discussed by Allen and Baldwin (1944) and by 

Duncan (1953). The a reas  shovm a r e  somewhat d i f f e r e n t  from those used i n  

the  present  study. The map is  from ?Jason and Erwin (1955). 

Domestic coa l  r e sourcG 

I n  assess ing  the economic p o t e n t i a l  of a n a t u r a l  resource,  i t  is not 

s u f f i c i e n t  t o  evaluate the resource s o l e l y  on its own meri ts .  It i s  necessary 

t o  make a t  l e a s t  some bas ic  comparisons with o the r  s i n i l a r  depos i t s  vrhich 

could conceiva'oly be competiw f o r  t he  same market. Al te rna t ive  sources 

should be considered a l s o  s ince  trade-offs  a r e  of ten  possible.  

Although comparisons a r e  never qu i t e  per fec t ,  t he  r e l a t i v e  s i z e  of some 

of the  productive (and poss ib ly  competitive) coa l f i e ld s  i n  the ?iIidrvest and 

the  Northern Great P l a ins  is  enlightening.  In  the  Sta te  of I l l i n o i s  t he re  



are  near ly  100 b i l l i o n  tons  of coa l  remaining i n  two of the  th i ckes t  and most 

extensive coal  beds (smith and S t a l l ,  1975). 

In  the  Northern Great P l a ins  a r ea  the re  a r e  160 b i l l i o n  tons of coa l  

s ca t t e r ed  over 63 counties ,  all l e s s  than 1,000 f e e t  beneath the  su-face and 

with 80 b i l l i o n  tons sur face  minable. 

The following t a b l e ,  abs t rac ted  from the  U.S. Bureau of Mines Xinerals  

Yearbook, 1972, lists the  recoverable reserves  of coa l  i n  the  p r inc ipa l  coal- 

producing Kidwestern and Testern s t a t e s ,  including Alaska. The reserves  a re  

calculated on the bas is  of a 50 percent recovery even t h o x h  a subs t an t i a l  

-,roportion of the tonnages shown would be sur face  mined with a recovery of 

b e t t e r  than SO percent.  

Table 1. Recoverable reserves of coal  i n  se lec ted  
Western and Midwestern s t a t e s  adapted from 
U.S. Bureau of Mines Minerals Yearbook, 1972 

S ta t e  

Alaska 

Colorado 

I l l i n o i s  

Kansas 

?ilontana 

New Xexico 

North Dakota 

South Dakota 

Reserves* 

65,040,000,000 

40,330,000,000 

69,562,000,000 

9,336,GOO,OOO 

110,838,000,000 

70,712,000,000 

175,315,000,000 

1,016,000,000 

* Short tons,  assuming 50% recovery 



hvironmental considerations 

Any mining activity necessarily has a disruptive effect on the various 

elements collectively known as the environment. Underground coal nines, par- 

ticularly those located at considerable distances beneath the surface, have 

a minimum effect on the surface. Surface installations necessary to the 

o?eration of an underground mine, treatment facilities for the preparation 

cf coal for market, and other ancilliary structures do have a direct and 

edverse input on the environment. Since typical underground coal nines have 

an expected operational life of from 25  to 40 years, tnese environmental 

effects can be expected to continue for at least that long. 

In humid, high rainfall climates, vegetative regeneration is rapid. In 

the Coos Bay area it is extremely difficult to identify most of the abandoned 

xines even though no rehabilitation of the site -+/as performed. Vith planning 

and reasonable attention to the problems involved there should be a ainimum 

of environmental degradation to the area, most of ivhich will be rapidly 

effaced immediately the operation ceases and the surface structures removed. 

If a large coal-fired, steam powered generating plant or a gasification 

or by-products plant should be built, there would be large volumes of'warm 

water generated by the cooling circuit. The discharge and dissexxination of 

such waters would have to be done in a manner that a minimum adverse effect 

on the environment would occur. 

The problem of plant siting should involve consideration of the follornng 

fectors: (1) relationship of the coal supply to the plant; (2) availability 

of process and cooling water; (3) availability of suitable 2nd adequate dis- 

charge areas for heated water; (4) the engineering geology characteristics 

of the surface and subsurface at the plant site; (5) availability of suitable 



s i t e s  f o r  d i sposa l  of c o a l  mine r e fuse ,  washery rvastes and chemical p l a n t  

r e s idues ;  and ( 6 )  t h e  p o t e n t i a l  f o r  reclamation of the  s i t e  upon completion 

of the  p ro j ec t .  

Geologicel  Framework 

3ock u n i t s  

About 6,000 f e e t  of upper Eocene Coaledo sediments a r e  confined t o  a 

complex s t r u c t u r a l  bas in  occupying a roughly e l l i p t i c a l  s t r u c t u r a l  bas in  

measuring 35 mi l e s  no r th  and sou th  by 11 miles  e a s t  and west. No s t tempt  

vas made dur ing  t h e  present  s tudy t o  reexamine the  geology of the  Coos Bay 

zrea.  It was f e l t  t h a t  t h i s  w a s  covered adequately by previous workers, 

notably  Allen and Baldwin (1944), Baldwin (1966), and o t h e r s  ( s ee  b ib l iography) .  

The fol lowing passages a r e  a b s t r a c t e d  from Allen and Baldwin (1944) and r e f e r  

t o  the  coal-bearing formations only. 

". . .The lower and upper Coaledo members cons i s t  of mediurn-bedded 
tuf faceous  sandstones made up l a r g e l y  of b a s a l t i c  g l a s s ,  separa ted  
by t h e  middle Coaledo member cons i s t i ng  of a s  much as 2,300 f e e t  
of dark tuf faceous  s h a l e  of  more a c i d i c  composition. The p r i n c i p a l  
coa l  beds occur i n  t h e  upper and lower sandstone members of t he  
Coaledo formation." 

 he Coaledo and t h e  l a t e r  Oligocene formations i n  t he  major 
bas in  were compressed dur ing  t h e  Miocene i n t o  north-trending f o l d s ,  
and f a u l t e d  by north-trending f a u l t s  and by more numerous t r ans -  
ve r se  f a u l t s  . " 

"The coa l s  w i th in  t h e  upper member of the Coaledo formation 
a r e  known as t h e  upper c o a l  group. Of these  coa l s ,  t he  Beaver 
H i l l  bed i s  t h e  most prominent. This  bed l i e s  a t  o r  near  t h e  base 
of t he  c o a l  group; only one t h i n  bed i s  knovm t o  unde r l i e  it  i n  t h e  
Nevrport bas in  and west of Beaver H i l l .  Attempts t o  mine o t h e r  
beds ( ~ e n r y v i l l e ,  &p i re ,  ~ i b b s )  have i n  most cases  been unsuccess- 
f u l ,  t h e  beds being e i t h e r  too  t h i n  o r  t oo  d i r t y .  However, t he  
Riverton o r  Timon bed which l i e s  s eve ra l  hundred f e e t  above the  



Beaver H i l l  has been mined f o r  many years. The upper coal  group 
cons is t s  of a s  many a s  s i x  o r  seven coals  i n  a s t r a t i g r aph ic  d is -  
tance of from 600 t o  1,000 f e e t .  

"The Beaver H i l l  bed i s  characterized by three  benches of 
coal ,  which a r e  about 6 ,  20 ( t o p ) ,  and 30 (bottom) inches th ick ,  
although these vary considerably. The lower bench is genera l ly  
bony i n  i t s  lower port ion.  The roof i s  usual ly f i rm,  which i s  
not genera l ly  t r u e  of o t h e r  upper coals.  

"Toward the  southern end of the 3eaver Slough basin,  the  
Beaver H i l l  bed becomes d i r t y ,  although it maintains i t s  thickness 
( ~ a n t e r ,  ~ ~ o n s ) .  Toward the  north end of the  basin it s p l i t s  and 
the  benches a r e  widely separated ( ~ n ~ l e w o o d ,  ~ e s e r v o i r ) . "  

No s imi l a r  appra isa l  of t he  "Lower Groug" of coa ls  has been made at t h i s  

time. The lower coa ls  a r e  described by Allen and Baldwin (1944) a s  follovrs: 

"The coals  occurr ing within the lower Coaledo member a r e  known 
a s  the  lower coal  group and l i e  s t r a t i g r aph ica l ly  f a r  below the  
Beaver H i l l  bed of the upper group, being separated by the  middle 
Coaledo sha le  and much of t h e  lower Coaledo formation. A t  l e a s t  
seven coa l s  a r e  known but only a few of these have ever been mined 
successful ly,  and these  only on a l imited sca le .  Several  a t tempts  
have been made t o  mine these  coals ,  espec ia l ly  i n  the  Lampa Creek 
area. . . . 

"The coa ls  of the  lower group have numerous and th i ck  sha ly  
par t ings  and 'niggerheadsl and a high content of bone. Thei r  3.t .u.  
content and rank, when a c lean  sample i s  analyzed, a r e  usua l ly  
higher than those of t he  upper coals.  Most of t he  beds have sha ly  
o r  otherwise unfavorable roof conditions. The cleavage of these 
coals  i s  more l i k e l y  t o  be p l a ty  than blocky." 

I n  view of the  above it i s  f e l t  t ha t  the  economic importance of the  lower 

coals  a s  compared t o  upper coa l s ,  including the Beaver H i l l  bed, is  so minor 

t h a t  l i t t l e  considerat ion be given then a t  t h i s  time. It i s  e n t i r e l y  poss ib le  

t h a t  a t  some fu tu re  da t e  t h e  need f o r  energy w i l l  become such t h a t ,  coupled 

with present ly  unavai lable ex t r ac t ive  and u t i l i z a t i o n  techniques, t he  coa ls  

w i l l  be exploited. 

Coals of varying th icknesses  and of uncertain age crop out on the  e a s t  

s i de  of Isthmus Slough and on the  north and ea s t  s i des  of Coos 3ay. Although 
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Figure  2. Stratigraphic chart of geologic formations in the Coos Bay area. 



one o r  two mines have a f a i r  record of production over the  years ,  most of the 

attempts a t  mining have not been too successful .  La te ra l  ex tent  of the  beds 

is of ten  abrupt ly  terminated by f a u l t i n g ,  and the  d i f f i c u l t y  i n  t r ac ing  the  

beds f o r  any g r e a t  d is tance  precludes the development of la rge-sca le  mines. 

Some of t he  reserves  could doubtless  be mined i n  a  small wey f o r  l oca l  con- 

sumption when the  economics a s  compared t o  o the r  energy sources became more 

favorable. These coals ,  l i k e  those assigned t o  the "Lower Group" discussed a 

above, have not  been included i n  the  reserve ca lcula t ions .  

'~I'ater requirements 

The mount  of water t h a t  would be required i n  t he  mining process v<ould be 

small and would probably f a l l  i n  the  range of from 10 t o  1 5  ga l lons  per  ton 

of coa l  mined. Surface treatment of the  so l id  coa l  i n  a  t y p i c a l  washery would 

requi re  i n  t he  neighborhood of 500 ga l lons  per  ton  with a  l o s s  of about 10 

ga l lons  pe r  t on  of coa l  washed. 

A t y p i c a l  coa l  g a s i f i c a t i o n  plant  with a d a i l y  capaci ty  of 250 mi l l i on  

cubic f e e t  of gas r equ i r e s  between 1.9 and 4.9 b i l l i o n  ga l lons  of water per  

year. A conventional  1000-l~F~~ steam e l e c t r i c  p lant  requi res  10,000 t o  15,000 

acre  f e e t  of water  pe r  year ,  o r  from 3.25 t o  4.88 b i l l i o n  ga l lons  per  year. 

Whether o r  not these r a t h e r  subs t an t i a l  quan t i t i e s  of water  can be 

devehpd i n  t h e  event t h a t  e i t h e r  a  g a s i f i c a t i o n  o r  by-products p l an t  was 

b u i l t  has not been determined. Brackish o r  s a l t  water slight poss ib ly  be sub- 

s t i t u t e d  f o r  cooling :.later but process water mould have t o  be f r e s h  and 

probably t r ea t ed .  Fresh water n ight  be developed by d r i l l i n g  a s e r i e s  of 

wells ,  o r  i f  t h i s  was not  f e a s i b l e  i t  might be possible t o  impound stream 

flows i n  the  area. The a v a i l a b i l i t y  of 1-rge volumes of cooling and process 

water would be c r u c i a l  t o  any p lant  operation. 



Coal desources 

History of Coos Bag coal  production 

?lining i n  the  coa l f i e ld  which surrounds Coos Bay and extends south f o r  more 

than 30 mi les  t o  a point beyond Coquille began soon a f t e r  t he  region was s e t t l e d  

i n  the e a r l y  1L501s. Coal was discovered near  Empire i n  1854, and the mines 

ju s t  southwest of Coos Bay f i r s t  operated i n  1855. By 1850, when records were 

f i r s t  kept ,  production was about 40,000 tons a year ,  and f o r  15 years  annual 

production ranged between 30,000 and 75,000 tons. I n  1896 and 1097 the pro- 

duct ion was mostly from the Eas tpor t  and Neiport mines and exceeded 100,000 

tons  a  year, a  f i g u r e  not reached again u n t i l  1904, t he  year  of maximum produc- 

t i o n ,  when 111,540 tons of coa l  were shipped. The coal  was o f t en  loaded f o r  

shipment t o  t he  San Francisco Bay region on coastwise steamers which cane f a r  

up the sloughs, i n  some cases almost t o  the mine po r t a l s .  Since 1905, t he re  has 

been a genera l  decrease i n  production, a t t r i b u t a b l e  i n  pa r t  t o  t h e  dec l ine  of 

the Ca l i fo rn i a  market, and beca.use i n  the 1920's  o i l  began t o  rep lace  coal  i n  

r a i l road  opera t ion  and i n  domestic heating. From 1903 t o  1920, a t  l e a s t  ha l f  

of the t o t a l  production came from the Beaver H i l l  n ine ,  vrhicn was owned m d  

operate6 by the  Southern Pac i f i c  Company. i'ihen i t  closed down i n  1923, i t  had 

reached a depth of 1,400 feetabelow sea l e v e l  and a d is tance  of 3,030 f e e t  down 

the dip of the coa l .  Since t h a t  time, coal  has been produced l a r g e l y  f o r  l o c a l  

consumption, a t  a  r a t e  varying from 7,000 t o  15,000 tons a year. The l a r g e s t  

production i n  the  Coos Bay d i s t r i c t  has been fmn the  IJewport basin,  which in- 

cludes the  Sas tpo r t ,  the Nevrport o r  Libby, and the  Snglewood mines. This basin 

i s  a shallow canoe-shaped syncline located f r o n  2 t o  3 mi les  southwest and west 

of the c i t y  of Coos Bay. It has produced over a  mi l l i on  tons  but i s  now prac- 

t i c a l l y  mined out .  The recorded production of the  Coos Bay f i e l d  f ron  1880 t o  

1920 i s  2,3510,000 toxs. Probably the t o t a l  production i s  i n  the  order  of 

3,000,000 tons.  



Table  2. Proximate  and Ul t imate  Analyses  o f  Coa l  from F i v e  Mines i n  t h e  Coos Bay F i e l d  

Southpor t  17.2 33.6 40.8 
-- 40.6 49.2 
-- 45.2 54.8 

Proximate p e r c e n t  

w E d 
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4= w a o 

rn td e a P 
.ti ,+ += x k 5 0 0 ai rl ai 
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Mart i n  16.9 34.6 42.8 
-- 41.7 51.5 
-- 44.8 55.2 

Overland 16.7 35.7 42.2 
-- 42.8 50.7 
-- 45.8 54.2 

U l t i m a t e  P e r c e n t  
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Alpine 19.3 32.8 40.3 -- 40.6 50.0 
-- 44.8 55.2 
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R i v e r t  on 10 .1  36.1 37.8 
-- 40.1 42.1 
-- 48.8 51.2 



The Coos Bay coa l s  have been s tudied  and examined s e v e r a l  times over the  

pas t  75 years. One of t h e  very  first of these  s t u d i e s  was made by J. S. D i l l e r  

of t h e  U.S. Geological Survey i n  1899. The last  comprehensive study of t h e  

f i e l d  w a s  made i n  1944 by Allen and Baldwin of t h e  S t a t e  of Oregon Department 

of Geology and Mineral Indus t r i e s .  Addit ional  r e p o r t s  on the  f i e l d  a r e  

included i n  t h e  at tached bibliography. 

Charac ter  of the  coa l  

The following coa l  ana lyses  and comments on the  phys ica l  p rope r t i e s  of 

t h e  Coos Bay coa l s  have been abs t r ac t ed  from Allen and Baldwin (1944). The 

proximate and u l t imate  ana lyses  f o r  f i v e  r ep resen ta t ive  mines a r e  shown i n  

Table 2. Each mine sample w a s  analyzed on an "a s  received,"  "moisture f ree"  

and "moisture and ash  f r ee"  bas is .  The r e s u l t s  a r e  tabula ted  i n  t h i s  order .  

"A not iceable  f e a t u r e  of t h e  ana lyses  is  t h e  s i m i l a r i t y  i n  
t h e  composition of  t h e  Coos Bay coals .  Except f o r  t h e  c o a l  from 
the  Riverton prospect ,  which is  lower i n  moisture and somewhat 
h igher  i n  ash  and s u l f u r  content ,  t hese  coa l s  a r e  s i m i l a r  i n  com- 
pos i t i on ,  i n  hea t ing  value,  and i n  t h e  sof ten ing  temperature of 
t h e i r  ash. An ana lys i s  t yp i fy ing  the  Coos Bay coa l s  would show 
17 percent  moisture, 8 percent  ash, lgss than 1 percent  s u l f u r ,  
an ash-softening temperature of 2,200 F., and a hea t ing  value of 
9,700 B.t.u. pe r  pound on t h e  as-received basis .  . . ." 
I f .  . . The f r i a b i l i t y  i nd ices  of  t h e  Oregon coa l s  i n d i c a t e  t h a t  
they w i l l ,  under ord inary  condi t ions ,  withstand breakage w e l l  i n  
mining and prepara t ion  and consequently y i e l d  a r e l a t i v e l y  l a r g e  
proport ion of t h e  coa r se r  s i z e s  of coals." 

Table 3. " F r i a b i l i t y  Indices  of Oregon Coals 

Mine Bed F r i a b i l i t y  ($) 

Gi lbe r t  Unnamed 21.2 
Southport Southport 27.6 
Thomas Beaver H i l l  27.3 
Overland do 32.0 
Alpine Riverton 29. 9 
Riverton Prospect Unnamed 37.6 



Purely from the standpoint of the external forces that 
cause degradation in size on handling--the forces simulated in 
the friability test--these coals also would svithstand handling 
in the operations that follow after a coal is prepared, such 
as storage, transp~rtation, and use. However, the degradation 
in size that occurs in these subsequent opsrations is, with 
subSituminous coals, determined more by their weathering or 
slacking properties than by their friability. 

Slacking Characteristics 

3ubbituminous coals and lignites sho7,v a pronounced tendency 
to disintegrate or slack on exposure to the weather, particularly 
when alternately wetted and dried or subjected to hot sunshine. 
This troublesome property of low-rank coals is attributable to 
their high moisture content. When they are exposed to dry atmos- 
phere after removal from the mine they lose moisture rapidly. 
As the moisture is lost from the surface layers, shrinkage causes 
stresses that result in cracking and disintegration. Slacking, 
like the handling of a friable coal, causes the formation of 
excessive amounts of fine material at the expense of the coarser 
sizes, thus decreasing the value of the coal for some uses. 
Storage of coals that slack readily is unsatisfactory not only 
because of the loss of the more valuable coarse sizes but also 
because slacking greatly increases the tendency of coal to ignite 
spontaneously, owing to the increased surface area exposed." 

Table 4. "Average Slacking Indices of Oregon Coals 

Name - 

Gilbert 
Southport 
Thomas 
Overland 
Alpine 
Biverton Prospect 

Slacking 
index 

Bed - percent 

Unnamed 
Southport 
Beaver Hill 

do 
Riverton 
Unnamed 

Slacking indices for the Oregon coals, shown in Table 4 
range from a low of 6.4 percent for the Riverton prospect to a 
maximum of 66.8 percent for coal from the Alpine mine. Coals 
having slacking indices of less than 5 percent are considered 
nonslacking and indices of 5 to 15 percent represent coals that 
slack slightly. Moderate slacking is indicated by indices from 
15 to 35 percent, and coals having indices of over 35 percent 
are strongly slacking." 



Coal reserves and prospects  

Defini t ion of reserves.  Three ca tegor ies  of reserves were i d e n t i f i e d  

f o r  the  study. "kIinable" coa l  i s  defined a s  being a t  l e a s t  30 inches th i ck ,  

0 
x i t h  a d ip  of l e s s  than 45 and not  more than 1,500 f e e t  below sea  leve l .  

>Tinable coal is  located adjacent  t o  a r eas  f r o a  which coal has been e i t h e r  

mined o r  the  a rea  has been explored i n  s u f f i c i e n t  d e t a i l  t o  i nd ica t e  t h a t  

t he re  i s  a reasonable expectancy t h a t  coa l  can be recovered from it .  

"Prospective" coa l  i s  s i m i l a r l y  defined but this c l a s s i f i c a t i o n  repre- 

s en t s  reserves about which t h e r e  i s  l e s s  information, but a l s o  no inforination 

tha t  would ind ica t e  unusual d i f f i c u l t i e s  i n  mining. Q u i t e  possibly a modest 

exploratory d r i l l i n g  campaign could upgrade some of the tonnages i n  t h i s  

category t o  t he  "minable" c l a s s .  

"Remotely possible" coa l  inc ludes  reserves  about which t h e r e  is  even l e s s  

information than e i t h e r  of t he  f i r s t  two c l a s ses .  I n  addi t ion ,  the  coa l  l i e s  

usual ly  below 1,500 f e e t  and may be inc l ined  s teeper  than 45'. This c l a s s  i s  

f u r t h e r  divided i n t o  "clean" and "dir ty."  A l l  Beaver H i l l  bed coa l  l y ing  

south of s ec t ions  7, 8 ,  and 9, township 29 south, and range 13  west has been 

a r b i t r a r i l y  l abe l l ed  "d i r ty"  and all  coa l  i n  t h i s  bed nor th  of the  boundary 

i s  "clean." 

For t h e  purposes of ca l cu la t ion ,  an acre-foot of coa l  i s  equivalent  t o  

1,700 tons,  which with an est imated recovery f a c t o r  of 50 percent equals 550 

recoverable tons  per acre-foot.  Reserve f igu res  used i n  this study a r e  i n  

terms of recoverable coal.  

Table 5 summarizes the  tomages  of "minable , I 1  "prospect ive ," and "remotely 

possible" c o d  of t he  aeaver H i l l  bed by quadrargle a ~ d  by mine area.  The 

"remotely possible" category i s  f u r t h e r  subdivided i n t o  "clean" and "d i r ty"  coal .  



Table 5. Summary of the Coos Bay Coal Reserves ( ~ e a v e r  H i l l  Bed only) 

By Quadrangle 

Quadrangle PEnable Prospective Remotely Possible Total 
ItCleanlt I1Di r - t  yI1 

Charleston 2,720,000 7,543,750 ----- ----- 10,263,750 
Coos Bay 11,975,650 1,346,400 10,995,600 ----- 24,317,650 
Coquille 7,384,800 3,039,600 12,831,600 1,305,600 24,561,600 
Riverton 2,835,600 3,916,800 12,933,600 8,ll9,200 27,805,200 

TOTALS 24,916,o50 15,846,550 36,760,800 9,424,800 86,948,200 

By Mine Area 

Mine Area 

Southport-Thomas 1,551,250 ---- 4,120,800 -- 5,672,050 
Beaver H i l l  20,644,800 5,263,200 20,767,200 --- 46,675,200 
Riverton-Couqille -- 3,03 9,600 11,872,800 9,424,800 24,377,200 
South Slough 2,720,000 7,543,750 ---- ---- 10,263,750 

TOTALS 24,916,050 15,846,550 36,760,800 9,424,800 86,948,200 

Table 6. Summary of the  Coos Bay Coal Reserves (other than the Beaver H i l l  bed) 

By Quadrangle 
I 

Other Coal Total 
. Quadrangle Upper Coal Coaledo Arch Other Coal 

By YLne Area 

Total Total 
Beaver H i l l *  Coos Coal 

Charleston ---- -- -- 
Coos Bay 5,950,000 --- 5,950,000 
Coquille 8,619, 000 6,919,000 15,538,000 
Riverton 10,948,000 -- 10,948,000 

TOTAL 25,517,000 6,919,000 32,436,000 

Itfine Area I 

10,263,750 10,263,750 
24,317,650 30,267,650 
24,561,600 40,099,600 
27,805,200 38 200 

'86,948,200 119;%;200 

* From Table 5. 

Sout hport-Thomas --- --- ---- 
Beaver H i l l  16,592,000 -- 16,592,000 
Riverton-Coquille 8,925,000 ---- 8,925,000 
South Slough --- --- --- 
Coaled~ Arch ---- 6,919,000 6,010,000, 

TOTAL 25,517,000 6,919,000 32,436,000 

5,672,050 5,672,050 
46,675,200 63,267,200 
24,3~7,200 33,262,200 
10,263,750 10,263,750 
---- 6,919,000 

86,948,200 119,384,200 
I 



Table 6 summarizes t h e  tonnages of "Other Coals" which inc lude  t h e  

"Upper Coals" and the  "Coaledo Arch Coals" both of which l i e  above t h e  Beaver 

H i l l  bed. These c o a l s  have been tabula ted  sepa ra t e ly  from t h e  Beaver H i l l  

bed coa l s  shown i n  Table 5 s i n c e  the  h i s t o r i c a l  record i n d i c a t e s  t h a t ,  w i th  

few exceptions,  economics have heav i ly  favored the  Beaver H i l l  coa l s  over  

those l y i n g  above. 'ihether new e x t r a c t i v e  techniques v~ould e ra se  t h i s  d i s -  

crepancy, o r  even f a v o r  t h e  "Other Coals" cannot p re sen t ly  be determined. 

Since t h e r e  is a geographic over lap  of t he  Beaver H i l l  and "Other Coals" i n  

c e r t a i n  a r e a s ,  t h e  t o t a l  of t h e  two coals  ava i l ab le  has been combined. 

blain coa l  a r eas .  The Coos Bay f i e l d  has  been divided i n t o  f o u r  main 

a reas  f o r  the  purposes of  t h i s  s tudy,  each of which is discussed  a t  length .  

A l l  of t he  c o a l  i n  t hese  f o u r  a r e a s  belongs t o  t he  Beaver H i l l  bed. I n  

add i t i on ,  t h e r e  a r e  s e v e r a l  o t h e r  a r e a s  i n  which the  coal  i s  bel ieved t o  be 

l e s s  economically a t t r a c t i v e  at  present  but  which a t  some po in t  i n  t h e  f u t u r e  

might be explo i ted .  These l a t t e r  a r eas  a r e  on coal  beds which l i e  e i t h e r  

s t r a t i g r a p h i c a l l y  above t h e  Beaver H i l l  bed o r  f a r  below it,  

S OUTHPORT -THOPtIAS MINE AZSA 

"Minable" c o a l  has  been l imi t ed  t o  t he  a rea  ly ing  down d i p  from t h e  o ld  

workings a s  f a r  e a s t  a s  U.S. Highway 101 a t  the  margin of Isthmus Slough. 

sapid changes i n  s t r i k e  immediately nor th  of the  Southport mine l i m i t  extend- 

ing  the  a r e a  i n  t h a t  d i r e c t i o n .  To the south the  a rea  i s  t runca ted  by t h e  

Davis Slough f a u l t ,  t h e  o t h e r  s i d e  of which l i e s  wi th in  t h e  Beaver H i l l  mine 

area .  A small  tonnage of very  shallow coa l  probably could be mined up d i p  

f m n  the  old workings. 

Uncer te in ty  concerning the  s t r u c t u r e s  e x i s t i n g  immediately e a s t  of 

Isthmus Slough sugges ts  t h a t  any reserves  l y i n g  e a s t  of t he  Southport mine 



"minable" a r e a  should be c l a s s i f i e d  a s  "remotely poss ib le"  r a t h e r  than  

" p r o ~ p e c t i v e . ~ l  Q u i t e  p o s s i b l y  t h e  c o a l  exceeds t h e  1,500-foot d e p t h  l i m i t  f o r  

"minable" and f a u l t i n g  o r  s h a l p  changes i n  d i p  and s t r i k e  might be expected. 

The a r e a  included i n  t h e  "remotely poss ib le"  c l a s s  has  been r e s t r i c t e d  t o  

sic. 24 and t h a t  p o r t i o n  of secs .  23-37 l y i n g  e a s t  of Isthmus Slough. 

BUVER HILL NIMS ARKA 

"Minable" c o a l  ass igned  t o  t h i s  a r e a  covers  p a r t s  of t h e  Coos Bay, 

Coqui l l e ,  and River ton  quadrangles .  Numerous mines i n  a d d i t i o n  t o  t h e  Beaver 

H i l l  a r e  l o c a t e d  w i t h i n  t h e  a r e a .  Ivlargins of t h i s  comparat ively l a r g e  a r e a  

a r e  determined p a r t l y  by f a u l t s ,  excessive dep th ,  o r  l a c k  of s u f f i c i e n t  

informat ion.  A narrow s t r i p  under lying t h e  g e n e r a l  v i c i n i t y  of Green Acres 

and Noble Creek (Coos Bay quadrangle ,  ?,Tap a r e a  3 )  probably c o n t a i n s  c o a l  

deeper  t h a n  1,500 f e e t .  T h i s  s t r i p  has  been included i n  t h e  ' lp rospec t ive ' l  

r a t h e r  than  "remotely poss ib le"  category s i n c e  i t  is bordered by minable a r e a s  

on two s i d e s .  The same r a t i o n a l e  has  been a p p l i e d  t o  t h e  s o u t h e r n  ex tens ion  

of t h i s  presumably deep c o a l  l y i n g  beneath Overland and v i c i n i t y  ( n o r t h e r n  

edge of Coqui l l e  quadrangle) .  

"Prospect ive"  c o a l  a s s o c i a t e d  wi th  t h e  Beaver H i l l  mine is  d i s t r i b u t e d  

over  p o r t i o n s  of t h e  Coos Bay, Coqui l l e ,  and River ton quadrangles .  The a r e a  

l y i n g  sou thxes t  of t h e  Beaver H i l l  n i n e  i s  terminated t o  t h e  nor thwest  by 

f a u l t i n g ,  which probably would l i m i t  do~.n?slope mining a long  t h e  n o r t h e a s t  

border  a s  wel l .  To t h e  s o u t h e a s t  t h e  l i m i t s  of t h e  a r e a  a r e  l e s s  easy  t o  

determine and could be extended f o r  some d i s t a n c e  along t h e  s t r i k e  a s  it t u r n s  

southward and heads f o r  t h e  S i v e r t o n  a rea .  



SOUTH SLOUGH A 3 E A  

"Minable" c o a l  has  been r e s t r i c t e d  t o  a  smal l  a r e a  a t  t h e  southfiest  

corner  of t h e  basin .  Two smal l  mines, t h e  h1cKenna and t h e  Gibbs, were once 

a c t i v e  n e a r  t h e  s o u t h e a s t e r n  edge of t h e  a r e a .  The c o a l  c rops  o u t  a long a 

l i n e  c l o s e  t o  and p a r a l l e l  w i t h  t h e  county road which occupies  t h e  c r e s t  of 

t h e  d i v i d e  between Fivemile Creek and South Slough. The lower ,  o r  nor th-  

e a s t e r n  border  of t h e  area. i s  a r b i t r a r i l y  determined by t h e  1 ,500-foot  dep th  

l e v e l  which h a s  been s e l e c t e d  a s  t h e  maximm depth  f o r  minable coa l .  Along 

t h e  s t r i k e  t o  t h e  sou theas t  t h e  c o a l  bed a p p a r e n t l y  a b r u p t l y  swings around 

t o  t h e  n o r t h e a s t  and probably con t inues  on i n  t h a t  d i r e c t i o n ,  a l though  t h e r e  

i s  l i t t l e  s u r f a c e  i n d i c a t i o n  of c o a l  f o r  s e v e r a l  mi les .  Along t h e  s t r i k e  t o  

the nor thwest  t h e  c o a l  becomes progress ive ly  s t e e p e r  f o r  s e v e r a l  m i l e s ,  too  

s t e e p  t o  be included a s  minable.  

"Prospect ive"  c o a l  i n c l u d e s  two e longa te  a r e a s ,  one on each s i d e  of t h e  

Sloqgh. The western a r e a  extends i n  a  nor th-south d i r e c t i o n  f o r  over  3 m i l e s  

and roughly p a r a l l e l s  t h e  Seven 2 e v i l s  Road l o c a t e d  approximately  one-half 

mile  e a s t  of t h e  a r e a .  The only recorded product ion came from t h e  Big 

Creek mine which produced a  few thousand t o n s  of c o a l  from t h e  Beaver H i l l  

0 
bed, which d i p s  48  a t  t h i s  po in t .  The a r e a  could probably be extended 

northwards t o  t h e  c o a s t  a t  Yokam Poin t  (where t h e  c o a l  i s  exposed) i f  i t  

were n o t  f o r  environmental cons idera t ions .  Sunset  Bay S t a t e  Park  l i e s  

immediately west of t h i s  ex tens ion  and t h e  Cape Arago Highway c r o s s e s  i t  n e a r  

t h e  n o r t h e r n  l i m i t .  Also, t h e r e  a r e  some homes and o t h e r  s t r u c t u r e s  s i t e d  

randomly i n  t h e  a r e a .  



SIV3RTON-COQUIUZ ?JIl,E Am- 

No "minable" coal has been iden t i f i ed  f o r  the  Beaver H i l l  bed i n  t h i s  

area. "Prospective" coal  i s  confined t o  one occurrence. On the  Coquille 

quadrangle an area  ly ing  immediately northwest of the c i t y  of Coquille is  

l imi ted  by probably excessive depth t o  the  northwest, by abrupt ly  changing 

s t r i k e  t o  the  northeast  and by S ta t e  Route 42 ,  which follows the  edge of the  

Coquille River f loodplain t o  the  southwest. 

Although the  Beaver H i l l  bed extends over a f a i r l y  l a rge  area  between 

Riverton and Coquil le ,  a l l  of t h i s  coal ly ing  south of secs.  4 ,  5, and 6, 

T .  28 S.,  2. 13 Yi., has been classed a s  "d i r ty"  coal  and sepa ra t e ly  tabulated 

under the  heading of "remotely possible ." 

PZEYl'ELY POSS IBLE COALS 

Cer ta in  a reas  adjacent t o  the  mine areas  discussed above a r e  f e l t  t o  have 

s u f f i c i e n t  geologic information t o  allow them t o  be classed a s  reserves ,  which 

a t  present  very probably could not  be mined f o r  a va r i e ty  of reasons, but 

which a t  some l a t e r  date might provide an energy reserve. The limits of these 

areas  have been a r b i t r a r i l y  assigned, but it is  f e l t  t h a t  t he  resource i n  

t o t a l  i s  f a i r l y  wel l  represented i n  the tabula t ions .  

OTHER COALS 

I n  addi t ion  t o  the various c l a s s i f i c a t i o n s  of the  Beaver H i l l  bed coals  

discused above, there  a r e  r e l a t i v e l y  considerable tonnages of "minable" coal  

i n  seams ly ing  s t r a t i g r a p h i c a l l y  above the Beaver H i l l .  I n  genera l ,  the a r e a l  

ex tent  of the  various areas  underlain by these coals  is the same a s  those 

de t a i l ed  f o r  the  "minable" coa l  and i n  some cases the "prospective" coal  of 

the Seaver R i l l  bed. The upper coa ls  of the  Coaledo Arch a rea  have been 

segregated t o  a id  i n  making economic appra isa ls  of t he  var ious  reserve un i t s .  



COALS BSmTH UIiBAN ARZAS 

In the northern portion of the Coos Bay coalfield some of the reserves 

underlie urban areas. Since much of this coal is relatively shallow, any 

mining would have adverse effects on the surface above. For this reason 

these areas have not been included in the tabulation of the total reserves. 

Zarly day mining at the u%glewood, Libby, and other adjacent mines was con- 

ducted at some distance from any centers of population. Today these centers 

have expanded toward and in some cases overrun the old mined-out areas. 

Additional data requirements. Before any large-scale mining activity is 

undertaken, some additional exploratory drilling is necessary. Although the 

continuity of the Beaver Hill bed over moderate distances is assumed with a fair 

degree of confidence, the location of any faults or abrupt changes in strike 

or dip are unknown quantities. Since some form of mechanized equipment would 

of necessity be used the exact location of these features must be determined 

before any mining plan can be devised or suitable equipment obtained. 



Sconomics of Coos Bag Coal 

?tine development costs 

The coal mining industry, both domestically and worldwide, has seen a 

steady increase in production for the past 14 years. This increase has been 

made possible by the greatly improved technology at every step in the coal 

production operation. Although surface strip mining has received by far the 

greater share of attention, there have been many improvements in underground 

mining as well. All of these developments have been geared to the large, 

relatively flat, moderately thick, near-surface coal seams xhich have been 

subjected to a minimum of faulting or folding. By contrast, few, if any, 

advances in mining technology have been made for mining the relatively small, 

steeply pitching seams which descend to depths in excess of 1,000 feet. 

lilodern coal mining is a highly mechanized and automated operation with 

large output coupled to equally large preparation facilities and high speed 

transportation systems. In sharp contrast to such highly efficient mines are 

the small operations which either cannot afford the capital outlay necessary 

to achieve operating economies approaching those of the larger ones, or cannot 

be mechanized and automated effectively simply because no efficient hardware 

or system exists for them. 

Large coal operations are conditioned upon long-term productivity and 

equally long-term delivery commitments. Both factors are necessary if large 

amounts of long-term financing are to be secured. The small mine, on the 

other hand, has difficulty in obtaining adequate financing since in most cases 

it is impossible to line up a dependable market during the projected life of 

the mine. Amortization charges are necessarily high since the cost of opening 



a mine and equipping it must be borne by the relatively small number of tons 

produced. 

The coal mining industry has been thoroughly studied and documented by 

the U.S. 3ureau of Mines and various state agencies. Statistics on every 

phase of the inciustrg are available and in considerable detail. Since most 

of the coal in the United States is produced at relatively large mines, the 

available data refers almost exclusively to this type of operation, and little 

information of any economic importance is available on small mines. While 

broad similarities exist between large mines, both from a geologic and economic 

standpoint, small mines have widely varying physical characteristics which 

affect mining and ultimately the cost per ton of mined coal. 

Although there is no clear definition for a "small" or "large" mine, 

there does seem to be a point of separation between the two classes at an 

.merage productionnof 1,000,00G00 ZG per year. In 1972 the U.S. Bureau of 

ldines reported that there were 159 mines producing over 1,000,000 tons annually 

in the United States, and that the 280 largest mines in the country accounted 

for 57 percent of the total coal produced. The total number of operating 

. coal mines was 4,879. Exploration, development, and start-up costs for small 

mines are often inordjnately high both in total expenditures and in costs per 

ton produced. For this reason it is most difficult, if not impossible, to 

even roughly estimate what the various steps in opening a new, small coal mine 

are likely to cost. Each small mine must be viewed as a completely unique 

undertaking and only intense study of all of the factors involved will yield 

the infornation necessary in arriving at a decision. 

Table 7 gives the average value per ton of coal f.0.b. mine and the 

average tons of coal mined per day per man in each of the six Western 



coal-producing s t a t e s .  Nearly one-third of the Western s t a t e s  production is 

fed i n t o  mine-mouth genera t ing  p lants .  

Table 7. Average Value Per  Ton of Coal and Average Tons Pe r  
IcIan-Day f o r  Mines i n  Selected '?{estern S ta t e s ,  1973" 

Colorado 

Av. Value 
Per Ton 

Montana ( l i g n i t e )  2.82 

New hlexico 3.51 

North Dakota ( l i g n i t e )  2.07 

Utah 11.19 

Av. Tons 
Per  Man-Dax 

* Adapted from U.S. Bureau of Mines Minerals Yearbook, 1973 

The recent  s tud ie s  by the  U.S.  Bureau of IvIines  a at ell and Heming~ay, 1974) 

of the  c a p i t a l  investment and operat ing cos t s  f o r  underground bituminous coa l  

mines provide a wealth of d e t a i l  i n t o  every phase of a mining venture. The two 

s tud ie s  were based on mines with e i t h e r  an annual production of from 1.03 t o  

3.09 mi l l ion  tons  of coal from a 48" coal  bed, o r  with an annual production of 

from 1.06 t o  4.99 mi l l i on  tons  from a 72" th ick  coal  bed. Neither  of these 

s tud ie s  f i t s  the s i t u a t i o n  a t  Coos Bay but the i d e n t i f i c a t i o n  of t h e  numerous 

items involved i n  the  development and operat ing phases should serve a s  a rough 

guide f o r  any projected development on the  Bay. 

Table 8, taken from a study of the  Northern Great P l a ins  Resources Program, 

"Zffects  of coal  development i n  t he  Northern Great P la ins ,"  summarizes the  

mzny elements involved i n  both sur face  and underground coal  nining.  



Table 8. Comparison of surface and underground mining 

Continued 

Underground mining 

Potential pollution of air and 
waste of coal from uncon- 
trolled underground burning; 
dust problem from coal-refuse 
pile 

Altered drainage systems, a 
possible result of subsidence; 
leaching from above-ground, 
coal-refuse banks 

Important surface subsidence 
problems can be partly con- 
trolled but not eliminated 
by longwall mining where 
feasible. Subsidence gener- 
ally reduced or eliminated 
by mining at considerable 
depth 

3 years 

3-5 years 

$75 million for two 4.5-million- 
ton/year mines, conven- 
tional room and pillar 

$10.84/ton (U.S.) for con- 
ventional room and pillar 

12 tons/man/shift for conven- 
tional room and pillar;3 
34 tons/man/shift for 
advanced European longwa114 

Poor, requires specialized 
training, work has less 
appeal 

Item 

1. Environmental impact 

a. Air 

b. Water 

c. Land surface 

2. Time lag for delivery of 
major equipment 

3. Time lag to reach full 
production 

4. Capital requirements 

5. Coal prices at  mine, 
1973 average4 

6. Average labor productivity 

7. Labor availability 

Surface mining 

Considerable dust problem 

Possibly increased water infil- 
tration and retention in 
reclaimed, disturbed areas; 
disturbed shallow aquifers; 
leaching from spoil piles 

Insufficient fill material for 
thick, near-surface seams; 
topographic reclamation not 
difficult in some areas 
of NGP; some erosion prob- 
lems from high winds, 
storms; revegetation a 
problem in the more arid 
areas o r  drought years 

6 years 

1-3 years' 

$35 million for 9-million- 
ton/year mines 

$6. I ] / ton (U.S.)4 
$3.02/ton (NGP)4 

104 tons/man/shift2 

Good, requires general con- 
struction experience 



Table 8. Comparison of surface and underground mining-Continued 

' Whereas an underground mine is dependent upon highly specialized equipment, a surface mine 
can be brought to full production using conventional construction-type equipment. If used 
equipment is unavailable, delivery of scrapers, dozers, and wheel loaders is approximately 9 to  15 
months in comparison t o  several years for draglines and shovels. In addition to startup use, 
"surface mine" construction equipment can often be used for sustained, full-scale production, 
particularly in the NGP. A recent investment analysis of scraper and dragline mining systems by 
Caterpillar Tractor Company ("Caterpillar Western Coal Mining Systems") compared the two 
systems for production of 7.5 million tons of coal per year from a 75-foot coalbed under 75 feet 
of overburden. The scraper system compared quite favorably in cost with the dragline system, as 
well as being Inore mobile and flexible. 

'Average of present high productive mines in NGP.   his may increase to  170-250 toAslman-day 
in the future. 

National average. Would be greater with new large mines using latest technology. 
4Production rate from advanced European longwall techniques. This may be improved if 

applied on large scale in the United States. 

ltem 

8. Safew-fatal injuries per 
million short tons, 
1970 

Nonfatal injuries per 
million short tons, 
1970 

9. Resource conservation- 
coal recovery 

Surface mining 

0.12 

4.94 

80-95 percent (NGP) 

Underground mining 

0.53 conventional room and 
pillar; longwall may be 
significantly less 

25.8 conventional room and 
pillar; longwall nlay be 
significantly more 

Thin seams-40-60 percent 
(room and pillar), up t o  
85 percent (retrieving 
pillars if feasible), up to  9 0  
percent (longwall, if feasible) 
Thick seams-very low conven- 
tional room and pillar; 
higher for longwall, if 
feasible 



Idinabil i ty and mining problems 

The Coos Bay f i e l d  has been mined i n  the pas t  by many small  opera tors  

using, f o r  t he  most p a r t ,  simple hand methods and l i t t l e  mechanical o r  labor- 

saving devices and equipment. The f l e x i b i l i t y  inherent  i n  t h i s  method v!as 

well su i t ed  t o  the  coa l  beds which were mined fram surface  crops and along 

the s t r i k e  u n t i l  e i t h e r  the  property l i n e  was reached o r  a  crushed and 

f au l t ed  zone was encountered. The steepness of the  d ip  quickly took the  

mining opera t ion  t o  considerable depths where the  weight of t h e  overlying rock 

e i t h e r  crushed timbers o r  caused the f l o o r  to heave. Neither  water mor gas  

seems t o  have been much of a  problem, with only a few mines apparently having 

minor gas  seepage. 

Fhys ica l  f a c t o r s  which e n t e r  i n t o  the problem of determining whether a  

coal  prospect may be developed i n t o  a  mine inc lude;  the chz rac t e r  of t he  coa l ;  

the  thickness of the  coa l ;  the  number and thickness of the  par t ings  of e i t h e r  

c lay  o r  bony ma te r i a l ;  the  a t t i t u d e  o r  d ip  of the  coa l ;  and the  competency of 

the  roof and f l o o r  rock. S t i l l  o ther  physical f a c t o r s  a f f e c t  t he  raining cos t s ,  

such a s  the  cleavage o r  s i z e  of the blocks i n t o  which the  coa l  breaks, the 

amount and d is tance  water must be pumped, the amount of gas encountered, 

a v a i l a b i l i t y  of power, the  type of mining equipment which may be used, and the  

d is tance  and d i f f i c u l t y  of t ranspor ta t ion  t o  the neares t  o r  p r inc ipa l  market. 

The th ickness  of t he  coal  beds i n  the  Coos Bay area  ranges from lets than 

an inch t o  more than 19  f e e t ,  but only the  Beaver H i l l  and Riverton beds have 

been extens ive ly  mined. The Beaver H i l l  bed has a  f a i r l y  uniform thickness 

over an outcrop d is tance  of about 7 miles from the  Southport on the nor th  t o  

the Klondike mine on the south. 



Table 9. Average Thickness and Dip of 
Beds a t  Selected Coos Bay Xines 

Mine - 

Southport 

Thomas 

Delmar 

Beaver H i l l  

Rivert  on 

South Slough ( a rea )  

Average Average 
Thickness Dip of Bed 

5 f t .  7O-17~ 

6 17O 

5 lo0-24' 

5-6 26'-45' 

5 16' min. 

Attempts t o  mine coal  i n  th inner  beds have been numerous ( ~ i l c o x ,  Be l f a s t ,  

Reservoir,  and o the r  mines) but the addi t ional  expense of brushing out the  

roof o r  tak ing  up the  f l o o r  i n  order  t o  permit access f o r  miners ar,d equip- 

ment has r e s t r i c t e d  such mining. Attempts t o  mine t h i c k e r  beds (sevenmile, 

G i lbe r t ,  ~ i b b s )  have been unsuccessful because of t he  s t eep  a t t i t u d e  o r  bony 

na ture  of t he  coal.  

Numerous par t ings  i n  t he  coa l  r a i s e  production c o s t s ,  as l a r g e r  tonnages 

must be handled t o  produce a ton of f in ished  product. The Steva and Hardy 

beds on the  e a s t  s ide  of Coos Bay have adequate thicknesses but they have 

seve ra l  bony and clayey par t ings  which make washing and s o r t i n g  a p re requ i s i t e  

t o  the  production of marketable coal .  The Beaver H i l l  bed contains two 

par t ings ,  one of which inust e i t h e r  be l e f t  i n  the roof (with the  abandonment 

of the upper seam of coa l )  o r  must be gobbed in s ide  the  mine. I n  por t ions  of 

t he  Beaver H i l l  bed (overland, and pa r t s  of Beaver H i l l  mines) the lower p a r t  

of t he  lower seam is  bony and mas l e f t  a s  f l oo r .  A t  t h e  northern end of the  



Newport bas in  i n  t h e  Libby, U131ewood, and South Marshfield mines, the  lower 

pa r t ing  th ickens  appreciably,  and i n  por t ions  of t h e  South i'!Iarshfield mine 

became so th ick  t h a t  it could not  be gobbed, and the  t h i c k  lower bench w a s  

l e f t  i n  place.  

0 
Almost no mining has been attempted on beds dipping more than 45 , 

although the re  a r e  many miles  of outcrop of t h e  Beaver H i l l  bed i n  t h e  South 

0 
Slough basin  where t h e  coa l  d ips  from 50 t o  80'. The g r e a t e s t  success i n  

mining appears t o  ha~re been i n  t h e  Newport bas in  where the  mine haulageways 

ran along t h e  a x i s  of a r e l a t i v e l y  flat-bottomed basin. I n  the  Beaver H i l l  

0 
mine t h e  d i p  a t  the  surface  was 45 , which decreased gen t ly  t o  26' a t  a 

point  3,000 f e e t  down the  dip. The 19-foot bed i n  Sevenmile Creek d ips  more 

than 50'. 

The roof and f l o o r  condit ions have f requen t ly  determined t h e  minab i l i ty  

of t h e  coal .  The Beaver H i l l  and Riverton beds genera l ly  have a hard sand- 

stone roof which s tands  up well .  Some of the  workings i n  t h e  old Southport 

mine have stood f o r  over 50 years  with very l i t t l e  timbering and only small 

amounts of caving. On the  o ther  hand, mining on t h e  Steva bed of t h e  lower 

coal  group has been handicapped by the  hard-to-hold c lay  roof commonly 

encountered. I n  some mines i t  has been found advisable t o  leave the  upper 

bench of c o a l  a s  a roof. I n  others ,  it has been necessary t o  gob the  upper 

coal  toge ther  with the  upper pa r t ing  (south Slough, ~ a n t e r ) .  The f l o o r  

usua l ly  fu rn i shes  l i t t l e  d i f f i c u l t y  except a t  depth. I n  t h e  lower workings 

of the  Beaver H i l l  mine i t  is  reported t h a t  one of t h e  reasons the  mine was 

abandoned w a s  the  swell ing of the  c lay f l o o r ,  which, wi thin  an 8-hour s h i f t ,  

o f t en  rose  2 o r  even 3 f e e t .  A s  a r u l e ,  i t  has not been d i f f i c u l t  t o  timber 

rooms i n  mines on the  Beaver H i l l  bed, although i n  the  s t e e p e r  por t ions  of 



the bed, a s  a t  Overland and Idartin, l i g h t  timbering had t o  be f a i r l y  c lose ly  

spaced, and the  rooms mere seldom more than 25-35 f e e t  i n  width. 

The cleavage of the  Coos Bay coals  i s  such t h a t  a t  any appreciable depth 

from the  sur face  the  coa l  usual ly  breaks i n t o  l a rge  chunks which a r e  re la -  

t i v e l y  r e s i s t a n t  t o  f u r t h e r  mechanical breakdo'm ( ~ a n c e y  and Geer, 1940). 

The r a t i o  between t h e  s i z e  s p l i t s  i n  mining and so r t ing  as previously done 

i n  the Coos Bay a rea  va r i e s  g rea t ly ,  depending upon treatment of the coal.  

Average l i m i t s  a r e  probably: 

Lump . . . . . .  50-8@4 

. . . . .  H u t . .  15-25 

Pea and s lack  . . 2-20 

Between 1900 end 1905 the  Beaver H i l l  mine produced 224,517 tons,  aver- 

aging over 40,000 tons a year  f o r  the l a s t  3 years. During t h i s  time about 

one-third of t he  mine-run was burned f o r  f u e l ,  but the  r e s t  was c l a s s i f i e d  

with average s i z e  percentage a s  follorvs: 

Lump - Nut Fea - 

Average 76.5% 18.1% 5.4"s 

Annaul 
Production 

224,517 tons 

The drainage problem i n  the  Coos Bay area  has been unimportant i n  the past .  

The rocks of t h e  region a re  r e l a t i v e l y  impervious so t h a t  s m a l l  pumps can take 

care  of the d a i l y  inflow i n  a few hoursf  operat ion.  %en i n  the  deep Beaver 

H i l l  mine beneath Beaver Slough, water was a minor problem. F a u l t s  i n  the 

mine  orki kings a r e  general ly sealed with impervious clays.  

Gas i n  n ine  workings is  not a ser ious  problem. Open flame laqps  have 

dtvays been used i n  the  Coos Bay mines, and s a f e t y  lamps have only been used 

f o r  t e s t ing .  Explosions have occurred severa l  times i n  some of the  mines 



but have usual ly  been due t o  negligence. Gas has been knurn t o  c o l l e c t  i n  

t he  deeper mines which had i n s u f f i c i e n t  ven t i l a t i on .  I n  the  Overland mine i t  

was customary to  keep two o r  t h r e e  pipes driven i n t o  f i s s u r e s  with flames 

burning a t  t he  ends of the  pipes. 

Before any mining can be undert&en i n  the  near  fu tu re  a considerable 

amount of exploratory d r i l l i n g  would have t o  be done t o  determine d e f i n i t e l y  

the  charac ter ,  a t t i t u d e ,  depth, and thickness of t h e  coa l  beds and the  number 

and thickness of the  par t ings ,  and the competency of t he  roof and f loo r .  A 

well-planned d r i l l i n g  campaign should a lso  provide some information on the 

loca t ion  of any f a u l t i n g  of s u f f i c i e n t  magnitude t o  a f f e c t  mining ser ious ly .  

The s teeply  dipping coal  beds of the  Coos Bay f i e l d  pose a nunber of 

problems f o r  any po ten t i a l  mining operation. Compared t o  f l a t  o r  gen t ly  

dipping coal  seams, mining s t eep  coa l  beds i s  r e l a t i v e l y  i n e f f i c i e n t  due 

to :  (1)  t he  e f f o r t  expended i n  hauling coal  out  of t h e  mine ; ( 2 )  the e f f o r t  

i n  puaping out  mine water i f  present ;  (3)  t h e  added e f f o r t  by workers when 

working on s t eep ly  inc l ined  su r f aces ;  ( 4 )  t he  increased expense of providing 

adequate s a fe ty  pro tec t ion  from s l i d i n g  o r  f a l l i n g  ob jec t s ;  ( 5 )  the lack  of 

mechanical coa l  cu t t i ng ,  roof support,  and conveyors having t h e  same e f f i c -  

iency and c a p i t a l i z a t i o n  cos t s  a s  those designed f o r  f l a t t e r  s lopes,  and 

( 6 )  the  need f o r  ever  g rea t e r  support a s  t h e  mine i s  developed down the  dip. 

Some add i t i ona l  comments on the  l a s t  tvm items above a r e  perhaps necessary. 

A t  t h e  present  time the re  is no highly e f f i c i e n t  mechanical coal-cut t ing and 

roof support equipment ava i lab le  t h a t  can be moved quickly and e a s i l y  from 

one face  t o  another  on s t eep ly  dipping seams. This  problem is  not pecu l i a r  

t o  t he  Coos Bay f i e l d .  The s t eep ly  dipping a n t h r a c i t e  beds i n  eas t e rn  

Pennsylvania a re  no longer mined, and the  mines a t  Cle E l m ,  :'iashington, a r e  



closed f o r  the  saae bas ic  reason. Coal mining technology has progressed 

s t e a d i l y  i n  the  pas t  few years  making i t  poss ib le  f o r  the  coa l  indus t ry  t o  

keep pace ~ r i t h  the  r ap id ly  increas ing  denand f o r  s o l i d  f u e l .  These develop- 

ments, hoaever, have been channeled toward the l a rge ,  r e l a t i v e l y  f l a t - ly ing  

undisturbed coal  seams covering l a rge  acreages. L i t t l e ,  i f  any, improvement 

has been mzde i n  coal  mining equipment s u i t a b l e  f o r  s teep  slopes and easy 

movement from place t o  place wi th in  the  mine. 

"Deep coal" genera l ly  r e f e r s  t o  seams ly ing  not more than 1,000 f e e t  

v e r t i c a l l y  below the  surface. I n  the Coos Bay f i e l d  t h i s  depth is  quickly 

reached, with depths of 4,000 f e e t  being pos tu la ted  on i n d i r e c t  evidence 

from regional  s t r u c t u r a l  information. A s  pointed out  elsewhere i n  the  r epor t ,  

a  cutoff  depth of 1,500 f e e t  was used t o  de l imi t  a r eas  of minable coal.  It 

i s  understood t h a t  no coa l  i n  the  United S t a t e s  l y ing  below 1,000 f e e t  is  

being mined a t  t he  present time. 

Increasing thiclmess of overburden, as a s lope i s  driven doivnwards, 

imposes ever  more severe support problems. E i t h e r  add i t i ona l  props must be 

used o r  a  g rea t e r  proport ion of coal  must be l e f t  m i n e d  t o  support the  roof 

o r  both. A.t depth the  problems with weak roofs  and f l o o r s  become acute. 

Synclinal  basins present  s p e c i a l  s i t u a t i o n s .  Q u i t e  commonly any f l e x i n g  and 

wrpin: of the e a r t h ' s  c r u s t  imposes s t r e s s e s  and s t r a i n s  i n  t h e  surrounding 

rocks. lean-made openings provide a means f o r  r e l i ev ing  these pressures and 

spec ia l ,  o f ten  expensive, provisions must be made t o  accomiiodate them. 



P o s s i b l e  mining systems * 

The U.S. 3ureau  of Xines h a s  been i n t e r e s t e d  f o r  t h e  p a s t  1 5  y e a r s  i n  

developing new systems f o r  mining c o a l  i n  s t e e p l y  p i t c h i n g  beds. The methods 

t h a t  were sought were designed t o  overcome t h e  problems encountered i n  

mining on t h e  p i t c h  and u t i l i z e  t h e  p i t c h  of t h e  c o a l  bed t o  an  advantage. 

Tv:o systems were t e s t e d  e x t e n s i v e l y  a s  follovm: p l a n e r  and high-pressure  

x a t e r  j e t  ( ~ n d e r s o n ,  1962; and Masietka and Badda, 1963). 

Both t e s t s  rvere conducted i n  t h e  Xoslyn NO. 5 c o a l  seam of t h e  Roslyn 

No. 9 n i n e ,  3 m i l e s  n o r t h e a s t  of Cle Zlurn, X i t t i t a s  County, i ' iashi~gton.  The 

2oslyn KO. 5 c o e l  seam i s  54 t o  60 i n c h e s  t h i c k ,  and t h e  d i p  v a r i e s  from 10 

t o  45 degrees .  I n  t h e  p l a n e r  t e s t  a r e a ,  t h e  d i p  averaged 41 degrees .  

Immediately over ly ing  t h e  c o a l  i s  2 t o  7 i n c h e s  of s h a l e ,  and over  t h e  sha.le 

i s  a roof  of sandstone. The bottom, o r  f l o o r ,  i s  i n t e r l a y e r e d  sandstones  

and s h a l e s .  Timber suppor t s  were requ i red  on 5-foot c e n t e r s  t o  support  t h e  

r o o f ,  a s  t h e  sandstone s t ra tum o v e r l y i n g  t h e  c o a l  measure was incompetent.  

The p h y s i c a l  c o n d i t i o n s  of t h e  t e s t  s i t e  f o r  t h e  p l a n e r  a r e  n o t  e x a c t l y  those  

t h a t  mould be encountered i n  t h e  c o a l  beds i n  t h e  Coos Bay a r e a ,  but  they  a r e  

s i m i l a r  enough s o  t h a t  reasonab le  e k t r a p o l a t i o n  of t h e  p l a n e r  t e s t  r e s u l t s  

a t  Roslyn  car^ be aade t o  t h e  Coos Bay a r e a .  

The b a s i c  concept of t h e  system and des ign  of t h e  p l a n e r  were sound. 

The p l a n e r  c u t  a s  it was p u l l e d  up t h e  s l o p e  and swept t h e  c u t t i n g s  down t h e  

s l o p e  on i ts  r e t u r n  t r i p  t o  t h e  lower l e v e l  t o  start ano ther  c u t .  Tne con- 

c l u s i o n  mas t h a t  it could be used e f f e c t i v e l y  i n  t h e  longwall  r e t r e a t  system 

of mining, : n t h  roof  suppor t  o n l y  n e a r  t h e  working f a c e ,  and by al lowing t h e  

mined-out a r e a  t o  cave a s  mining progresses .  P roduc t ion  d a t a  a t  two t e s t  

* Informat ion suppl ied  by V a l t e r  E. Lewis, S t a t e  L ia i son  O f f i c e r ,  U.S. Bureau 
of PJines. 



sites succeeded in producing 8.6 tons per man shift. The 8.6 tons per man 

shift figure does not include the man shifts required to develop the block 

of coal upon which the tests were conducted. Inclusion of the labor time 

required for development could lower the output per man shift as much as 

one-third. Nevertheless, the 0.6 figure is a reasonable amount of tonnage 

per man shift under the physical conditions encountered at Roslyn, and it 

would indicate that economical mining of a steeply pitching coal bed is not 

completely out of reach. New technology developments, especially in longwall, 

could eliminate some development work and the need for supports on 5-foot 

centers, except at the working face, and serve to decrease the cost of mining 

substantially. 

The tests with a high-pressure jet were conducted in the same coal bed 

under essentially the same physical conditions as the tests with the planer. 

The average production, without charge for development, varied from 7.7 to 

16.6 tons per man shift, and it was definitely proven that the steeply 

pitching Roslyn No. 5 coal bed could be mined more economically by hydraulic 

methods with a hand-held monitor than by conventional lnethods (blasting). 

The average productivity by hydraulic mining was about 50 percent higher 

than the average productivity by conventional nining. 

There are certain conditions that must exist with the hydraulic system 

for it to be successful, and unfortunately, it is not possible to extrapolate 

the results of the hydraulic tests at Roslyn directly to the Coos Bay area 

coals. Two essential elements must be considered in selecting the hydraulic 

mining equipment as follows: (1) face equipment must be mobile, and (2) a 

punp that will deliver water at sufficient volumes and pressures to cut the 

coal. Coal varies greatly in hardness, and it is quite likely that the 



Coos Bay a rea  coa l s  a r e  ha rde r  than  the  Roslyn a rea  coals .  Thus, t h e  danger 

e x i s t s  t h a t  t o  ob ta in  t h e  necessary  pressures  needed t o  c u t ,  mob i l i t y  a t  t h e  

f a c e  would have t o  be s a c r i f i c e d .  A s  soon a s  t he  f ace  mob i l i t y  i s  s a c r i f i c e d ,  

the output  per  man s h i f t  would drop. 

However, l i k e  t h e  p l ane r  system, the  bas ic  concept of t h e  high-pressure 

water j e t  system was proven t o  be sound. It  was a system f o r  mining s t e e p l y  

p i t ch ing  coa l  under c e r t a i n  favorable  physical  condi t ions ,  and a reasonable 

production pe r  man s h i f t  could be obtained.  A s  i n  the  p laner  mining t e s t ,  

advances i n  longwall mining technology and l i g h t  equipment t o  maintain a 

h ighly  mobile monitor could be needed improvements t h a t  w i l l  b r ing  the  Coos 

Bay a r e a  coa l s  c l o s e r  t o  economic r e a l i t y .  

I n  t h e  longviall method of  mining coa l ,  t he  seam is removed i n  one opera- 

t i o n  by means of a long working f a c e  o r  wall .  The workings r e t r e a t  ( o r  

advance) i n  a continuous l i n e  which may be seve ra l  hundred yards  i n  l eng th .  

The space from which t h e  coa l  has  been removed i s  e i t h e r  allowed t o  co l l apse  

(caving) o r  i s  completely o r  p a r t i a l l y  f i l l e d  o r  stowed with s tone  and 

o t h e r  deb r i s .  The system ( e i t h e r  advance o r  r e t r e a t )  normally r e q u i r e s  l e s s  

development work and removes 100 percent  of the coa l  bed. However, not  a l l  

coa l  beds a r e  adaptable t o  t h e  system. F la t - ly ing  seams a r e  much e a s i e r  t o  

longwall than  s t e e p l y  p i t c h i n g  seams. Support of the working f a c e  a r e a  i s  

usua l ly  accomplished wi th  a d j u s t a b l e  props ( s t e e l  supports  f o r  t he  r o o f )  t h a t  

can be mechanically propel led  forward o r  backward. I n  the  longcvall r e t r e a t i n g  

system of mining t h e  development headings a re  driven narrow t o  t h e  boundary 

o r  l i m i t  l i n e ,  and then  the  coa l  seam is  ext rac ted  by longwall f a c e s  r e t r e a t i n g  

toward the  s h a f t .  I n  t h i s  method, a l l  the  roadways a re  i n  t h e  s o l i d  coa l  

seam, and t h e  .?vaste a r e a s  a r e  l e f t  behind; developxent work i s  normally not  



required outside the coal seam. Virtually 100 percent of the coal is 

extracted. 

The longvrall system has been under intensive research investigation in 

Zurope and the United States for the past 10 years. Progress in the re- 

search has been slow wherein attempts have been made to adapt the system 

to steeply pitching coal seams. Absolute control of the cave line back from 

the working face is e requirement of the system. Absolute control of the 

cave line in a steeply pitching coal seam is often impossible to obtain. 

The only way in which it can be determined whether control of the cave line 

can be achieved is to run actual tests in the mine. Such tests require 

highly trained and competent personnel and are time consuming and costly. 

Operations in the Coos say area will always have to content with high 

development costs regardless of the system of mining. Because of the 

extensive faulting and folding in the area, development of the coal beds 

w i l l  be difficult and costly. If a longvvall retreat system could be used in 

certain area?, the length of the longi~~ll would often be limited by faults 

and unpredictable local folds; shortening of the longwall increases the 

development work. 

Judging from the dzta now available on the coal beds, it appears that 

more than one method of mining will be needed to extract the coal. The 

development of the most efficient combination of methods can be accomplished 

only by actual mining practice. Preliminary design prior to entry can show 

possibilities, but the final most efficient combination mag not be achieved 

until after 2 to 5 years of underground mining experience. 

The uncertainty of the adaptability of the Coos Bay coal beds to the 

longwall retreat system of mining, the unknown combination of methods of 



mining, and the still unproven technologies of planer and hydraulic mining 

of steeply pitching coal seams are factors that work against opening up the 

Coos Bay field at this time. Additional research and development of a working 

technology for the planer, hydraulic, and longwall systems that can be extrap- 

olated to all deposits could at some future date make the field economic to 

mine. 



Market p o t e n t i a l  

Sol id f u e l  f o r  l o c a l  markets. The l o c a l  market f o r  Coos Bay coa ls  ( o r  

o the r  competing coa l s )  xould be divided in to :  (1)  domestic; ( 2 )  commercial, 

inc luding  schools  and public  bui ldings;  and ( 3 )  i n d u s t r i a l .  L i t t l e ,  i f  any, 

coa l  i s  c u r r e n t l y  being consumed i n  Coos Bay. Should f u t u r e  changes i n  the 

energy p i c t u r e  place Coos c o d i n  a  favorable cost-per  B.t.u. pos i t i on ,  it is  

conceivable t h a t  some conversion by commercial and i n d u s t r i a l  u n i t s  would 

occur. It  is  doubtful  t h a t  much sYvvitching of f u e l s  would occur i n  t he  

domestic a r e a  un l e s s  those p re sen t ly  used e i t h e r  became d i f f i c u l t  t o  obta in  

o r  exo rb i t an t ly  expensive. A t  present  the  bu i l t - i n  convenience of gas,  o i l ,  

and e l e c t r i c i t y  makes them the  prefer red  energy sources f o r  domestic use. 

I n  t he  commercizl and i n d u s t r i a l  s e c t o r  the  use of s o l i d  f u e l s ,  once 

conversion has  been ~ccompl ished ,  imposes r e l a t i v e l y  small burdens on the  

user .  Mechanized me te r i a l s  handling, s toking and ash recovery systems have 

g r e a t l y  narrowed the  gap between coa l  and o t h e r  f o m s  of energy i n  large-  

s ca l e  app l i ca t i ons .  Another f a c t o r  favoring t h e  use of coa l  commercially 

and i n d u s t r i a l l y  i s  the a b i l i t y  of the  consumer t o  ob t a in  and s t o r e  adequate 

suppl ies  of c o a l  wel l  i n  advance of h i s  needs, thus  f o r e s t a l l i n g  the  t h r e a t  

of sudden cutbacks i n  supply. Large q u a n t i t i e s  of coa l  can be s to red  a t  

r e l a t i v e l y  l i t t l e  expense compared t o  e i t h e r  gas o r  o i l .  

The volume of coa l  t h a t  svould be consumed annually i n  t h e  Coos Bay a rea ,  

assuming a  changeover from present  energy sources t o  coa l  wherever poss ib le  

i s  hard t o  p red i c t .  A s  pointed out above, the  use of c o a l  domestically vrould 

be made only a s  a l a s t  a l t e r n a t i v e  and t h e  t o t a l  mount  would be small i n  

m y  event. The amount of coa l  consumed by commercial u se r s  would depend on 

seve ra l  f a c t o r s .  Space heat ing and water hea t ing  f o r  public  bui ld ings  could 



be easily accommodated by coal-burning equipment. Since there is an abundance 

of waste wood in the Coos 9ap area, there v~ould very probably be an increased 

use of this energx source in direct competition with coal. It is doubtful 

that in-house, coal-fired, steam-powered electrical generation plants livould 

be economic except in very special cases. 

Industrial use of coal in the Bay area, assuming that other traditional 

sources of energy either becane too expensive or unavailable, would be by 

those plants which required heated air or water (including steam) in their 

operation. As in the case of the commercial user, it is doubtful that small 

coal-fired electrical generation plants would be feasible. It is conceivable 

that a moderate sized steam electrical plant could be built in the area to 

service local needs and possibly provide a surplus. While the conversion to 

coal-fired heating of air, water, and steam can be accomplished rather 

speedily and inexpensively, the construction of a stean power plant requires 

considerable lead time and a l?rge capital expenditure. 

The following information, supplied by the U.S. Bureau of Mines Process 

Evaluation Group, was prepared in response to a request for an evaluation of 

the potential forathe Coos Bay coal. 

"Mines being planned or opened today are high tonnage designed 
to feed powerplants or proposed coal gasification plants and are 
capable of maintaining constant tonnage over a 20- to 35-year period. 
The estimated capital investment of $233.6 million for an underground 
mining complex designed to provide coal for a powerplant in a western 
state includes total washing facilities and provides for a 535.2- 
million escalation cost during construction. The power station is 
rated at 3,000 IvSV and requires 9 million tons of raw coal per year. 
A 1,000-1rT>i plant would need approximately 3 inillion tons per year. 
Coal reasonably similar to the Coos Bay area but located in iVyoming 
must produce 9.8 million tons of coal per year to feed a $636.5 
million Synthane gasification plant that produces 250 million scfd 
of high-Btu gas. 



In  your summary of the  Coos Bay Coal Reserves, t he  Beaver 
H i l l  Red i s  l i s t e d  separa te ly  because economics favor  it. This 
seam represents  25 mil l ion  tons  of minable and 16 mi l l ion  tons  
of prospective coal  o r  a  t o t a l  of 40.7 mi l l i on  tons. It i s  
a s m e d  t h a t  these f igu res  a r e  co r rec t ,  although questionable 
due t o  the  physical  condit ions known t o  e x i s t  i n  t he  f i e l d .  
The 40.7 mi l l ion  tons represents  only 4.5 years  of l i f e  and 
r u l e s  out a  3,000 XYi power p l an t  o r  a  coa l  g a s i f i c a t i o n  p lant .  
A 1,000-?J1d' p lant  would have only 13.6 years  of l i f e .  Other 
seams account f o r  32 mil l ion  tons ivhich increases  the t o t a l  t o  
73.2 mill ion.  This amount would s u s t a i n  t h e  smaller  power u n i t  
f o r  24 years ;  hornever, is  i t  knoTtvn f o r  su re  t h a t  t h i s  tonnage 
can be mined?" 

Sol id  f u e l  f o r  non-local markets. The proximity of the Coos Bay coals  

t o  deep water po r t  f a c i l i t i e s  presents  the p o s s i b i l i t y  of shipping so l id  

coal t o  coastwise poin ts  o r  even overseas. Kined and processed coal  could 

conceivably be del ivered d i r e c t  from the washery t o  barges i n  some cases,  o r  

by a  r e l a t i v e l y  shor t  t ruck  haul t o  bottoms i n  others .  

The cos t  per  mi l l i on  B.t.u. a t  point of  de l ive ry  would be a  maior 

determining f a c t o r  i n  any movement of Coos coal .  Competition from In t e r -  

mountain and Northern Great P l a ins  coa ls  i s  a p o s s i b i l i t y .  Unit t r a i n  move- 

ment of i3;yoming coal  t o  t he  S o a r b a n  a re2  i n  the  near  fu tu re  could e a s i l y  be 

expanded t o  e i t h e r  rail  poin ts  i n  the Lower Columbia o r  by loading i n t o  

barges a t  Boardman both lower r i v e r  and coas t a l  po r t s  could be served. Low 

mining and f r e i g h t  cos t s  f o r  t h i s  coal  could pose a  very r e a l  t h r e a t  t o  the 

Coos coal .  

Gas i f ica t ion  and bg-products. During the  course of the  study, the 

p o s s i b i l i t y  of e i t h e r  d i r e c t l y  gas i fy ing  the Coos coals  i n  place o r ,  a l t e r -  

na t ive ly ,  mining the  coal  in the  conventional manner and then processing i t  

i n t o  various coal  t a r  de r iva t ives  on the  sur face  vra,s considered. It became 

abundantly apparent a s  the  s tudy progressed t h a t  i n s u f f i c i e n t  da t a  on the 



nature  of t he  m i n e d  coa l  p r e sen t ly  e x i s t s  t o  permit anything more thzn a 

cursor;{ i nves t iga t ion  of i n  s i t u  gas i f i ca t i on .  National ly t h i s  procedure is 

being examined by t h e  U.S. Bureau of F11ines a t  a t e s t  i n s t a l l a t i o n  loca ted  i n  

Laramie, '!;yoming. The reduct ion  of coa l  i n t o  var ious  by-products i n  a  

sur face  p lan t  would neces sa r i l y  depend upon a  l a r g e  supply of coa l .  

Chemical p l a r t s  c h a r a c t e r i s t i c a l l y  requi re  l a rge  volumes of both process 

and cooling water ,  p lu s  l e s s e r  amounts of s e rv i ce  water f o r  a n c i l l i a r ; ~  a c t i v i -  

t i a s .  The cos t  of providing adequate supp l i e s  of water f o r  p l an t  use has not 

been inves t iga ted  a s  p a r t  of t h e  present  study. It i s  f e l t ,  however, t h a t  

t h e  f i gu re  might be r a t h e r  high,  depending on t h e  p a r t i c u l a r  source chosen. 

Since man:[ coal-derived chemical products  a r e  r e l a t i v e l y  expensive, they 

can be shipped considerable d i s t ances  t o  market. This condit ion i s  a  two- 

edged sword and i t  is  conceivable t h a t  o the r  p l a n t s  s i t e d  on o r  nea r  very  

l a rge  depos i t s  elsewhere i n  t h e  United S t a t e s  o r  Canada T?~ould dominate t h i s  

p a r t i c u l a r  segment. 

Modern coa l  g a s i f i c a t i o n  processes a r e  considerably more complicated than 

the  o r i g i n z l  "gashouse" which des t ruc t ive ly  d i s t i l l e d  coal.  Once common i n  

urban areas  i n  t he  United S t a t e s ,  coal  gas surrendered, s t a r t i n g  a f t e r  'Norld 

i'iar 11, t o  n a t u r d  gas :vhich became inc reas ing ly  a b u n d a ~ t ,  had a  higher  u n i t  

heat ing value,  and was com2aratively cheap. Only recent ly  has any i n t e r e s t  

been displayed i n  gas i fy ing  coa l ,  and then only when suppl ies  of n a t u r a l  gas  

and o i l  were threatened and the  u n i t  cos t  pe r  T3.t.u. increased markedly. 

Although t h i s  t rend should be encouraging to  t he  production of gas  from coa l ,  

the  p lan t  c o s t s  a r e  high, with es t imates  f o r  a p lan t  capable of producing 250 

mi l l i on  cubic f e e t  of gas pe r  day ranging from "0190 t o  rnore than $430 mi l l ion .  

Annual operat ing cos t s  f o r  such a p l an t  would be i n  the  neighborhood of 



360 mil l ion .  A g a s i f i c a t i o n  p l an t  with a  production of 250 n i l l i o n  cubic f e e t  

of gas per  day would r equ i r e  between 6 and R mi l l i on  tons of coa l  annual ly,  

depending on the  B.t.u. content  2nd a 55 percent coal-to-gas e f f ic iency .  A 

t o t a l  of over 200 mi l l i on  tons  of coalrvould be required t o  s e rv i ce  the  

operat ion over a  projected p l an t  l i f e  of 30 years .  

I n  s i t u  g a s i f i c a t i o n  is  being developed much more s1o:vly than sur face  

p lan t  operat ions,  vrhich can be sca led  up r ead i ly  from small p i l o t  p lan ts .  

The l a rge  number of va r i ab l e s  and unknovrns associated with underground gas- 

i f i c a t i o n  w i l l  requi-e both a longer  development period f o r  the  process i n  

general  and d e t a i l e d  i n v e s t i g a t i o n  and explorat ion of each ind iv idua l  a r ea  t o  

be gas i f i ed .  Estimated lead  time f o r  pu t t ing  a  g a s i f i c a t i o n  p l an t  on t h e  

l i n e  is from 5 t o  15 years.  'Yithout going i n t o  f u r t h e r  d e t a i l ,  it i s  s a f e  

t o  say t h a t  f o r  a l l  p r a c t i c a l  purposes any i n  s i t u  operat ions on t h e  Coos Bay 

f i e l d  a r e  many years  away. 

Coal-based products.  Coal i s  the  rootstock f o r  a  v e r i t a b l e  t r e e  of coal- 

based products.  Coos coa l  i s  s u i t a b l e  f o r  many of these de r iva t ives  and t h e  

l o c a l  economy could absorb q u a n t i t i e s  of f e r t i l i z e r  f o r  a g r i c u l t u r a l  purposes 

and adhesives f o r  t h e  plywood indus t ry .  The high cos t  of a  chemicals-from-coal 

p lan t ,  t he  r e l a t i v e l y  small resource  base, and the  comparatively high mining 

cos t  viould place some severe r e s t r i c t i o n s  on such an undertaking. 'Xater 

requirements a r e  r a t h e r  l a r g e  and the re  i s  a  p o s s i b i l i t y  t h a t  ob ta in ing  water  

i n  s u f f i c i e n t  quant i ty  and of proper  q u a l i t y  might be d i f f i c u l t .  

A t  t h i s  time i t  would appear t h a t  considerat ion of a  coal-based 

products p l an t  should be defer red  u n t i l  a t  l e a s t  one l a rge  mine ivas developed 

and a h i s to ry  of mining c o s t s  developed. 



Competing energy sources. When used a s  a  source of energy, coa l  must 

o f t en  compete wi th  a  va r i e ty  of o t h e r  f u e l s  and the f i n a l  determinat ion i n  

many cases is made l a r g e l y  on t h e  del ivered cos t  pe r  mi l l i on  B.t.u. It i s  

f o r  t h i s  reason, i n  p a r t  a t  l e a s t ,  t h a t  the  consumption of coa l  has r ap id ly  

increased a s  the  cos t  of petroleum has skyrocketed. Future cur ta i lments  of 

competitive f u e l s ,  p r i n c i p a l l y  n a t u r a l  gas and o i l ,  w i l l  improve the  demand 

f o r  coa l .  With t he  development of e f f i c i e n t  bulk t r anspo r t a t i on  methods such 

a s  t he  u n i t - t r a i n  and p ipe l ine ,  t h e  market rad ius  f o r  coe l  has g r e a t l y  

expanded i n  recent  years.  Only l a r g e  mines can enjoy this expanded market 

a rea ,  however. 

It would appear t h a t  t he  Coos 5ay a r e a  coa l s  present ly  a r e  not  i n  a  too 

economically favorable s i t u a t i o n .  Competition from o the r  forms of energy 

ava i lab le  i n  the  a r e a  on a cos t  pe r  B.t.u. ba s i s ,  plus inherent  economies 

o r  convenience i n  us ing  e i t h e r  n a t u r a l  gas o r  o i l  severe ly  l i m i t  t he  market 

f o r  the  coal.  Outside the  imnlediate Coos 32y a r ea  the  oppor tuni t ies  f o r  

s e l l i n g  Coos Ray coa l  a r e  diminished by the  near-future p o s s i b i l i t y  of un i t -  

t r a i n  d e l i v e r i e s  of mid-continent coa l  t o  \ 'iillamette Valley poin ts .  

Should t he  r e l a t i v e  c o s t s  of n a t u r a l  gas and o i l  increase  s i g n i f i c a n t l y ,  

o r  be ava i l ab l e  i n  sharp ly  l imi t ed  quan t i t i e s ,  then i t  i s  e n t i r e l y  conceivable 

t h a t  a  market could develop f o r  Coos coals .  A s  an energy source,  coa l  enjoys 

the  s h o r t e s t  s t a r t -up  time of any a l t e r n a t e  fue l .  This assumes t h a t  t he  

following condi t ions  e x i s t  a t  t he  time: (1) depos i t s  which have been explored 

by s u f f i c i e n t  d r i l l i n g  t o  i n d i c a t e  t h e i r  ex ten t ,  grade, th ickness ,  and 

a t t i t u d e ;  ( 2 )  t he  depos i t s  have been i d e n t i f i e d  a s  a  mineral resource and 

the sur face  a r e a  o r  access a r e a  has been properly zoned t o  allow i ts  exploi-  

t a t i o n ;  (3) acceptable environmental and economic impact s t u d i e s  had been 



nade; and ( 4 )  a l l  information contained i n  the three  preceding s t eps  be e i t h e r  

published o r  on open f i l e  and r ead i ly  ava i lab le .  



Glossary of T e n s  Used i n  3epor t  

A n t i c l i n e  - An arch-shaped upwarging of one o r  more s t r a t a  i n  t h e  e a r t h ' s  

c r u s t  . 
A t t i t u d e  - The d i p  and s t r i k e  of a  bed. "The c o a l  s t r i k e s  N 30' 'W and d i p s  

24' N3." 

3 . t . u .  - Abbrev ia t ion  f o r  B r i t i s h  t h e n a l  u n i t .  One 8 . t .u .  is  e q u i v a l e n t  t o  

t h e  amount o f  energy requ i red  t o  r a i s e  one pound of wate r  one degree 

Fahrenhe i t .  One 3.t .u.  equa l s  .000293 k i l o w a t t  hours.  

3 i p  - The i n c l i n a t i o n  of rock s t r a t a  o r  a  c o a l  seam, measured i n  degrees  

f r o m  t h e  h o r i z o n t a l .  The d i r e c t i o n  of a  d i p  i s  always a t  r i g h t  a n g l e s  

t o  t h e  s t r i k e .  

F ~ u l t  - A p lane  of s l i p p a g e  through rock format ions .  The amount of r e l a t i v e  

rnovement may range from a  f r a c t i o n  of an i n c h  t o  a  hundred f e e t  o r  more. 

Gob - The space from which c o a l  has been mined, a l s o  waste m a t e r i a l  s t o r e d  

i n  such space.  

I n  s i t u  - I n  p l a c e .  A s  used i n  t h e  r e p o r t  t h e  term r e f e r s  t o  t h e  burning of 

c o a l  i n  p l e c e  i n  t h e  seam without  mining, but  w i t h  some development 

work t o  p rov ide  v e n t i l e t i o n  and c o l l e c t i o n  of combustion gases .  

P a r t i n g  - A l a y e r  o f  non-coal m a t e r i a l ,  u s u a l l y  c l a y ,  s h a l e  o r  sands tone ,  

s e p a r a t i n g  a  c o d  s e a  i n t o  trvo o r  more p e r t s .  Not el1 c o a l  beds have 

p a r t i n g s .  

S t r i k e  - The d i r e c t i o n  of a h o r i z o n t a l  t r a c e  a c r o s s  a  bedding p lane  o r  c o a l  

seam. See a l s o  dip. 

Sjmcl ine - A downwarping of t h e  e a r t h ' s  c r u s t .  The degree of f o l d i q  f o r  bo th  

a n t i c l i n e s  a ~ d  s ;mcl ines  v a r i e s  widely. 
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On t h e  follovring pages t h e  ind iv idua l  computations f o r  t h e  r e se rves  

of c o a l  i n  t h e  Coos Bay c o a l f i e l d  a r e  shown f o r  t h e  "?!Tinable," "Prospect ive,"  

and "Remotely Fossible" c a t e g o r i e s  of t h e  Beaver H i l l  bed, and f o r  t h e  

"?tinable" r e se rves  of t h e  "Upper Coals" and the  "Coaledo Arch" coals .  The 

t a b l e s  a l s o  g ive  the  tonnages both  by quadrangle and by mining a rea .  The 

a r e a  numbers shown on the  v a r i o u s  s h e e t s  r e f e r  t o  t h e  a r e a s  ou t l i ned  on t h e  

quad rang1 e map s . 
The tonnage f a c t o r  shovrn a t  t h e  bottom of each page r e p r e s e n t s  50 percent  

of t h e  t o t a l  geologic  c o a l  p e r  a c r e  t h a t  is f e l t  t o  be recoverable  i n  s tandard 

underground ~ i n i n g .  I f  some f o m  of longwall  mining *:?as undertaken,  then  

t h e  percentage of recoverable  c o a l  would be g r e a t e r .  The f i g u r e  of 1700 t o n s  

of c o a l  p e r  acre- foot  vrould be conserva t ive  f o r  a coa l  bed without  pa r t ings .  

The presence of t he  two p a r t i n g s  i n  t h e  Beaver H i l l  bed imp l i e s  c e r t a i n  

l o s s e s ,  e i t h e r  i n  phys ica l  s e p a r a t i o n  a t  the  f a c e  o r  i n  t h e  mashery, hence 

the  f i g u r e  used. 



COOS BAY COAL STUDY 

Area &. - 

"Minable" and "Prospective" Coals of t he  Beaver H i l l  Bed 

Coos Bay Quadrangle, Oregon 

*. 
13W 

I1 

11 

I! 

TOTAL 

13W 
11 

I1 

11 

I I 

11 

11 

I1 

TOTAL 

13W 
I I 

11 

TOTAL 

l3W 
11 

I I 

TOTAL 

Acres 

90 
160 

5 
90 - 

365 (m) 

375 
70 

3 50 
550 
365 
570 

20 
95 

2395 (m) 

235 
25 
70 - 

330 ( P I  
4 5 
4 5 
70 
160 (m) 

Fact or* Tons - Remarks 

Southport-Thomas 
(4250) 1,5519250 Minable coal  

Beaver H i l l  Area 
(4080) 9,771,600 Minable coa l  

Beaver H i l l  Area 
( 4080) 1,346,400 Prospective coa l  

Beaver H i l l  Area 
(4080) 652,800 Minable coa l  

Beaver Hill Southport- 
Acres Area Thomas Tota l  

Tota l  "Minable coal" 2920 10,424,400 1,5519250 11 975 , 650 
Tota l  I1Prospective coal" - 330 1,346,400 ---- - 1,346,400 
Tota l  f o r  quadrangle 3250 11,770,800 1,551,250 13,322,050 

Y 1700 
Factor  r 5' th ic lmes  x - = 4250, o r  4.8' thickness = 4080 tons  per  acre  of 
recoverable coal.  2 



COOS BAY COAL STUDY 

"Minable" and "Prospective" Coals of the  Seaver H i l l  Bed 

Coquille Quadrangle, Oregon 

* 
Area &. Twp. *. Acres - Factor  Tons - Remarks 

12 I I I I  60 
14 I1 I t  20 
15  11 I I 525 
16 I I 11 270 
22 I! I1 80 
23 11 I I 3 5 

TOTAL 1810 (m) ( 4080) 7 , 384 , 800 Minable coal  

34 I I I1 20 
35 I t  I1 340 
36 I I I1 20 - 

TurAL 7 4 5 ( p )  (4080) 3,039,600 Prospect ive coal  

Listed under "Remotely Possible" 

"Upper Coals" 

Beaver H i l l  Riverton-Coquille 
Acres Area Area Tota l  

Tota l  "Dlinable cod." 1810 7 , 384 , 800 ---- 7,384,800 
Tota l  "Prospective coal" - 74 5 ---- 3,039,600 3,039, 600 
Tota l  f o r  quadrangle 2555 7,384,800 3,039,600 10,424,400 

x 1700 
Factor  =4.8 '  thickness x - = tons  per  ac re  of recoverable coal .  2 



COOS BAY COAL STUDY 

"Minable" and "Prospective" Coals of the  Beaver H i l l  Bed 

Charleston Quadrangle, Oregon 

Area Sec. Twp. . Acres - -   actor* Tons - Remarks 

@ 16 26s 14W 260 
21 It !I 2 60 
27 I I  11 140 
28 I1 TI 170 - 

TWAL 830 ( P )  (4250) 3, 527,500 Prospect ive coa l  

TOTAL 

265 14W 
I1 t l  

I t  I t  

I1 11 

TOTAL 

210 ( P )  (4250) 892 , 500 Prospect ive coal  

75 
640 (m) (4250) 2,720,000 Minable coa l  

40 
535 (P I  (4250) 2,273,750 Prospect ive coa l  

5 - 
200 (PI  (4250) 850,000 Prospect ive coal  

South Slough Beaver H i l l  
Area Area Tota l  

Tota l  "Minable coal" 640 2,720,000 ---- 2.720,OOO 
Tot a1 "Prospective coal" 1775 7,543,750 
Total  f o r  quadrangle 2415 10,263,750 

)t 1700 
Factor  - 5' thickness x - = 4250 tons  per  acre of recoverable coal.  2 



COOS BAY COAL STUDY 

"Minable" and "Prospective" Coals of the  Beaver H i l l  Bed 

Riverton Quadrangle, Oregon 

Area *. Twp. &. Acres  act or* - Tons Remarks 

Mined out  

21 11 I f  - 
TOTAL 695 (m) (4080) 2,835,600 Minable coal  

@ 13 2 7s 14Vi 105 
18 I t  I t  40 
19 I I I I 280 
24 If  I1 210 
2 9 I 1  11 25 
30 II 11 300 

TOTAL 960 (p )  (4080) 3,916,800 Prospect ive coal  

0 Listed under "Remotely Possible" 

Beaver H i l l  
Acres Area 

Tota l  "Minable coal" 695 2,835,600 
Total  "Prospective coal" - 960 3,916,800 
Tota l  f o r  quadrangle 1655 6,752,400 

x 1700 
Factor  = 4.8' th ickness  x- = 4080 tons per  acre  of recoverable coal .  

2 



COOS BAY COAL STUDY 

Area Sec. - - Twp. 

"Remotely Possible" Coal, Beaver H i l l  Bed Only 

Coos Bay Quadrangle, Oregon 

1 jiiJ 
11 

TOTAL 

* 
Acres Factor  - Tons Remarks 

5 60 
4 50 Southport-Thomas 

1010 (4080) 4,120,800 mine a r e a  

580 
170 
135 
4 30 
370 Beaver H i l l  mine 
1685 ( 4080) 6,874,800 a r e a  

~ d u t h ~ o r t - ~ h o m a s  Beaver Hill 
Acres Area Area Tota l  

Tota l  "Remotely Possible" 2695 4,120,800 6,874,800 10,995,600 

* 1700 
Factor  = 4.8' Thickness x - = 4080 tons per acre  of recoverable coal.  

2 
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COOS BAY COAL STUDY 

"Remotely Possible" Coal, Beaver Hill Bed Only 

Coquille Quadrangle, Oregon 

Area &. Twp. . Acres  actor* - Tons Remarks 

3 3 I1 I1 130 
TOTAL 820 (4080) 3,345,600 Beaver Hill area 

26 275 13W 330 
2 7 I1 I1 3 20 
3 3 It I1 240 
34 11 1 I 640 
3 28s It 445 

4 I1 I I 350 Riverton-Coquille 
TWAL 2325 (4080) 9,486,000 area 

"Dirty" coal 
16 11 I I 20 Riverton-Coquille - 

TGTAL 320 (4060) 1,305,600 area 

Beaver Hill Riverton-Coquille 
Acres Area Area Total 

Total "cleant1 coal 3145 3,345, 600 9,486,000 12.831.600 
Total "Dirty" coal 
Total for quadrangle 

x 1700 
Factor = 4.8' thickness x - 4080 tons per acre of recoverable coal. 2 
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COOS BAY COAL STUDY 

"9ernotely Possible" Coal, Beaver H i l l  Bed Only 

Riverton Quadrangle, Oregon 

Area e. Twl,. *. Acres pactor* Tons - - Remarks 

TOTAL 

13W 
I! 

11 

TOTAL 

TOTAL 

150 - 
2585 (4080) 10,546,600 Beaver H i l l  a rea  

55 
210 
320 - Riverton-Coquille 
585 (4030) 2,386,800 a r e a  

20 
640 
275 
125 
600 

2 5 
75 "Dirty" coa l  

230 Riverton-Coquille 
1990 (4080) 8,119,200 a rea  

Beaver H i l l  Biverton-Coquille 
Acres Area Area To ta l  

Tota l  "clean" coal  3170 10,546,800 2,386,800 12,933.600 
Tota l  "Dirty" coa l  
Tota l  f o r  quadrangle 

* 1700 Factor  = 4.8' thickness x - = 4000 tons per  acre  recoverable coal .  
2 



COOS BAY COAL STUDY 

"Remotely Possible" Coals of the  Beaver H i l l  Bed ( ~ i r t y "  coa l  only) 

Riverton and Coquille Quadrangles, Oregon 

Riverton Quadrangle 

Tons - 

13w 20 
11 640 
I I 275 
I I 125 
11 600 
I I  25 
I1 75 
I I 230 

TOTAL 1990 (4080) 8,119,200 

Coquille Quadrangle 

16  I I I1 20 - 
TOTAL 320 

TOTALS 

Remarks 

(4080) 9,424,800 Tons "Dirty" coal  
Beaver H i l l  bed 

Note:-The northern boundary of the  "Dirty Beaver H i l l  Coal" a r ea  has been a r b i t r a r i l y  
placed along the southern edge of secs.  7,  8, 9,  T. 28 S., R. 13 '?I. 
The southern boundary conforms t o  the  approximate t r a c e  of the  Beaver H i l l  out- 
crop as determined by Allen and Baldwin. 

)t 1700 
Factor  = 4.8' thickness x - = 4000 tons per  acre  of recoverable coal.  

2 



COOS BAY COAL STUDY 

"Upper Coals" (above t h e  Beaver H i l l  bed) 

Coos Bay Quadranffle, Oregon 

Area Sec. -. &. Acres - - 

Tota l  

TOTAL 

t 
Fac to r  Tons Remarks 

90 
50 

220 
500 
330 
4 70 
80 
10 Beaver H i l l  mine - 

1750 (3400) 5 950,000 a r e a  

Beaver H i l l  Riverton-Coquille 
Acres Area Area Tota l  

* 1700 
Fac tor  = 4 '  thickness x - = 3400 tons  pe r  ac re  recoverable coa l .  

2 



COOS BAY COAL STUDY 

Area - Sec. - 

Total  

"Upper Coals" (above the  Beaver H i l l  bed) 

Coquille Quadrangle, Oregon 

-. &. Acres pactor* Tons Remarks 

27s 13W 620 
11 11 4 60 
11 I1 40 
I  I 11 2 Riverton-Coquille 

TOTAL 1235 ( 3400) 4,199,000 a rea  

28s 13w 175 
I  I  I  I  320 
I 1  11 7 5 
I t  I1 --- 
I  I  11 --- Riverton-Coquille - 

TOTAL 480 ( 3400) 1,632,000 a rea  

275 l3W 100 
11 11 270 
I t  1  I  100 
11 I 1  3 50 - Beaver H i l l  mine 

TOTAL 820 (3400) 2,788,000 area  

Riverton-Coquille Beaver H i l l  
Acres Area Area Total  

X- 1700 Factor = 4' thickness x - = 3400 tons per acre recoverable coal .  
2 



COOS BAY COAL STUDY 

Area %. 

Total  

"Upper Coals1' (above the Beaver H i l l  bed) 

Riverton Quadrangle, Oregon 

13W 
I 1  

11 

I I 

!I 

I1 

TOTAL 

TOTAL 

X 
Acres Pac t o r  Tons Remarks 

310 
195 
200 ( e s t .  ) 

9 5 
100 ( e s t . )  

10 Riverton-Coquille - 
910 ( 3400) 3,094,000 area  

4 50 
65 

125 
350 
220 

2 0 .  Riverton-Coquille 
1440 (4250) 6,120,000 a rea  

160 
200 
10 

140 - Beaver H i l l  mine 
510 ( 3400) 1,734,000 area  

Riverton-Coquille Beaver H i l l  
Acres Area Area Tota l  

10,948,000 

3e 1700 
Factors 4 '  thickness x - - - 3400 tons per  acre recoverable coal. 

1700 5 '  thickness x - = 4250 tons per acre recoverable coal. 
2 



COOS BAY COAL STUDY 

"Minable" Coaledo Arch Coals 

Coquille Quadrangle, Oregon 

* 
Area E&. Twp. -. Acres Factor Tons - - Remarks 

1 217 160 
2:"3m 200 

13 11 11 390 
14 11 I1 35 
23 11 11 300 
24 11 I1 85 

TOTAL 1170 (3400) 3,976,000 Tons 

( 2 )  10 27 S 1 3 ~  
L 

135 
11 I1 11 230 
12 I1 11 10 
13 11 11 --- 
15 11 11 3 30 
2 2 I I I1 160 

TOTAL 865 ( 3400 ) 2,941,000 

TOTALS 
- 
2035 6,919,000 Tons 

Rote:-Area arbitrarily limited to Coquille quadrangle although this coal probably 
continues to NE somewhat farther. Faulting and overturned beds reported by 
Allen and Baldwin in sec. 31, T. 26 S., R. 12 '1,'. probably extend southward 
into sec. 6, T. 27 S., R. 12 'H.  

* 1700 
Factor = 4' thickness x - = 3400 tons per acre of recoverable coal. 2 



7. .,. - 
,uxtrzr:le e P r o s ~ e c t i v e  Zec.otel:- 3 s s s l b l e  Total  

'fZlear,u I I , J ~ ~ ~ : ; I I  

Charlest on 2,720, OCO 7,543,750 ----- ----- 10,263,750 
COOS Bay 11,975,650 1,346,400 lO,995,6CO ----- 24,317,650 
Coc.uille 7,38L, 300 3,@?9,600 12,871,600 1, 105,600 24,561,500 
?iverton 2,835,600 3,916,600 12,913,600 2 ,  i19,200 27,805,200 

?L?XLS 24,910,350 15,846,550 36,760,800 3,42A,E?OO 86,948,200 

By i,.ine Area 

.-. 

..me Area 

Southport-Thomas 1,551,250 -- 4,120,800 -- 5,672,050 
Seaver ? i l l  20,644,100 5,263,200 20,767,200 -- 46,675,200 
Zivertcn-Couqille -- 3,03 9,600 11,872,800 9,424,800 24,337,200 
South Slough 2,720,OCO 7,5L3,750 - ---- 10,263,750 

X T A L S  24,916,030 15,646,550 36,760,600 9,424,SOO 86,948; 200 

Table  6 .  Sumnary of the  Coos aay Coal Xeserves (other khan t h o  3eaver S i l l  bed) 

Chzrlestor, 
Coos 3ag 
Coauille -. 
L<IV~?~OE 

1' .- 
-L rAL 

By Qdadrar,gle 

Other Coal Total  r Total  Tota l  
Umer h a 1  Coaledo Arch Other Coal 3eaver BLLL* Coos Coal 

3y iSne Area 

Souttport-2ho~n.s -- -- --- 
ae:=ver ? i l l  16,592,000 - 
, . 16,592, OCO 
-<;v+mon-Ccquille 2,925,500 --- %. 525,000 
Scuch :Lou&. --- -- 

* Fron Table  5. 


