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INTRODUCTION 

Th i s  r e p o r t  i s  i n  response t o  a  need t o  have geo log i c  i n f o r m a t i o n  about 

t he  Federal-State-Cook I n l e t  Region Incorpora ted  proposed land  exchange 

conso l i da ted  under one cover .  

The r e p o r t  i s  d i v i d e d  i n t o  t h r e e  p a r t s .  

I Coal Resource Appra isa l  o f  t h e  Beluga-Capps G l a c i e r  area ( ~ c ~ e e )  

I I P o t e n t i a l  Revenues f rom Coal R o y a l t i e s  i n  t h e  Capps G l a c i e r  area  o obey, 
Welch, and' 0 ' ~ o n n o r )  

I l l  Resource Appra isa l  o f  Land Exchanges Outs ide o f  the  Beluga-Capps G l a c i e r  
area ( D G G S  s t a f f )  

For completeness, I have inc luded  "The P o t e n t i a l  f o r  Developing Alaskan 

Coals f o r  Clean Expor t  Fuels"  by t he  S tan fo rd  Research I n s t i t u t e .  Th i s  s tudy  

uses t h e  Beluga area as a  model f o r  a  f e a s i b i l i t y  a n a l y s i s  o f  a  coa l  convers ion  

f a c i l i t y  and con ta i ns  much s t a t i s t i c a l  da ta  about the  c o a l s  o f  t h i s  r eg ion .  

Pa r t  I ,  Coal Resource Appra isa l  o f  t h e  Beluga-Capps G l a c i e r  Area, by 

Don McGee, i s  a  summary o f  t h e  known geology o f  t he  r eg ion .  A 

geo log i c  map accompanies t h e  r e p o r t  (pocket)  and severa l  

s t r a t i g r a p h i c  sec t i ons  a r e  inc luded .  Coal reserve  es t imates  

a r e  based on t h i s  work. 

I n  o r d e r  t o  avo id  semantic con fus ion ,  a  b r i e f  g l ossa ry  o f  

terms de f i ned  as they a r e  used i n  t h i s  t e x t  i s  i nc luded  i n  t he  

r e p o r t  . 
Conclusions reached by McGee beg in  on page 9 .  O f  t he  

known coa l  reserves i n  t he  Beluga-Capps land t r ade  a rea ,  app rox i -  

ma te l y  95% a r e  l oca ted  i n  the  Capps  lacier lease b l o c k .  

Hypo the t i ca l  reserve  es t imates  i n  t he  Beluga-Capps land  t r a d e  

area by t h e i r  ve r y  n a t u r e  a r e  e l u s i v e  q u a n t i t i e s  owing t o  



i n f o rma t i on  gaps. I t  i s  es t imated  t h a t  approx imate ly  2  b i l l i o n  

tons o f  h y p o t h e t i c a l  coa l  l i e  o u t s i d e  t he  proven coal  areas bu t  

w i t h i n  t he  land t r a d e  area, Hypo the t i ca l  coa l  reserve  es t imates  

va r y  f rom au tho r  t o  au tho r  f o r  obv ious reasons. I n  t h i s  r e p o r t ,  

t he  h y p o t h e t i c a l  coa l  es t imates  w i t h i n  t he  boundar ies o f  the  

Beluga-Capps land t r a d e  area were based on an average o f  10 f e e t  

o f  commerc ia l ly  e x t r a c t a b l e  c o a l .  A s imp le  doub l ing  o f  t he  

e x t r a c t a b l e  coa l  foo tage  doubles t h e  t o t a l  h y p o t h e t i c a l  coa l  

reserve  es t imates .  

Known coa l  resources w i t h i n  t h e  Beluga Mental Hea l t h  lands 

a r e  1.6 b i l l i o n  tons  and a r e  n o t  cons idered i n  t h i s  r e p o r t .  

Phys ica l  and chemical  q u a l i t i e s  o f  t he  c o a l ,  i f  needed, may 

be found i n  t abu la ted  form i n  DGGS OFR #51 by McGee and O'Connor. 

Pa r t  I t ,  P o t e n t i a l  Revenues f rom Coal R o y a l t i e s  i n  t h e  Capps G l a c i e r  

Area, by Dobey, Welch, and O'Connor, i s  an a t tempt  t o  p r o j e c t  

d i r e c t  r o y a l t y  d o l l a r  losses t o  t he  S t a t e  f rom r e l i n q u i s h i n g  

these lands.  D o l l a r  losses r e l a t e d  t o  land  sa les ,  r e n t a l  losses,  

e t c . ,  a r e  no t  cons idered.  Lease r e n t a l s  become $l .OO/acre a t  

t h e  beg inn ing  o f  t h e  6 t h  year (1976).  However, w i t h  i n i t i a t i o n  

o f  p roduc t i on  t h e  r o y a l t y  p a i d  o f f s e t s  t h e  lease r e n t a l  and 

presumably t he  l a t t e r  d e c l i n e s  t o  zero.  Va r i ab l es  such as i n i t i a l  

p roduc t i on  r a t e s  a r e  d i f f i c u l t  t o  a n t i c i p a t e  because o f  o t h e r  

v a r i a b l e s  and must be cons idered as a r b i t r a r y .  

Regardless o f  t o t a l  recoverab le  coa l  q u a n t i t i e s ,  r o y a l t y  

income t o  the  S t a t e  w i l l  be a  f u n c t i o n  o f  p roduc t i on  r a t e s  w i t h i n  

a g i ven  t ime p e r i o d .  T h e o r e t i c a l  p roduc t i on  schedules r e f l e c t  

a low o f  6  m i l l i o n  tons per  year and a  h i g h  o f  21 m i l l i o n  tons 



per  year .  I t  should be noted t h a t  t h e  l a r g e s t  coa l  mine today,  

t h e  Navajo Mine, New Mexico, produces 7 .4  m i l l i o n  tons/year  

(USBM) . The economic a n a l y s i s  p r o j e c t s  r o y a l t y  income t o  t h e  

year  2025 w i t h  read jus ted  r o y a l t i e s  i n  1991. Discount  f a c t o r s  

o f  8% and 10% were appl  i ed  t o  b r i n g  p r o j e c t e d  revenues t o  p resen t  

d o l l a r  va lues.  

The assumption i s  made t h a t  t h e  S t a t e ' s  p resen t  p o l i c y  o f  a  

f i x e d  r o y a l t y  ( 1 0 ~ / t o n  w i t h  10 o r  20 year ad justments)  w i l l  

remain i n  e f f e c t  u n t i l  1991. Scenar io  I I  assumes a percentage 

r o y a l t y  e x i s t s  t h e r e a f t e r  o f  1/10, 1/8, and 1/6.  

P a r t  I l l ,  Resource Appra isa l  o f  Land Exchanges Outs ide o f  the  Beluga-Capps 

G l a c i e r  Area, by t he  DGGS s t a f f ,  i s  p rov ided  f o r  t he  sake o f  

completeness inasmuch as these lands were a p a r t  o f  t he  three-way 

exchange. Known minera l  and energy resources a r e  p l o t t e d  on 

reg iona l  maps and a b r i e f  summary o f  t he  geology and developmental 

a c t i v i t i e s  i s  p rov ided .  A b i b l i o g r a p h y  accompanies t h e  t e x t  o f  

each reg ion .  

Ross G .  Schaff  
S t a t e  Geo log i s t  
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Par t  I 

COAL RESOURCE APPRAISAL OF THE BELUGA-CAPPS GLACIER AREA 

By Don L.  McGee 

INTRODUCTION 

Purpose o f  Report  

Th is  i n v e s t i g a t i o n  was completed t o  rev iew t he  coal  resources w i t h i n  t he  

boundar ies o f  t he  area proposed f o r  a  three-way land t r a d e  between t he  S t a t e  

o f  Alaska, Cook l n l e t  Region Inc . ,  and t he  f ede ra l  government. Map c o m p i l a t i o n  

was l i m i t e d  t o  areas u n d e r l a i n  by t he  coa l - bea r i ng  Kenai f o rma t i on  o f  T e r t i a r y  

age t h a t  l i e  w i t h i n  t he  area o f  proposed t r a d e  lands.  

Because the  coa l  depos i t s  o f  t h i s  r eg ion  ( f i g .  1) a r e  undeveloped and a r e  

l a r g e l y  covered by s u r f i c i a l  depos i t s ,  a  thorough unders tanding o f  t h e i r  

s t r a t i g r a p h y  and s t r u c t u r e  can be ob ta ined  o n l y  w i t h  t he  a i d  o f  a  l a r g e  amount 

o f  subsur face e x p l o r a t i o n .  The p r imary  purpose o f  t h i s  r e p o r t  i s  t o  i n d i c a t e  

t he  areas where coa l  ou tc rops  a r e  s u f f i c i e n t l y  dense t o  enable  a  de te rm ina t i on  

o f  measured and i n d i c a t e d  coal  resources and t o  a l s o  i n d i c a t e  where t h e  most 

favorab le  areas a r e  f o r  p robab le  f u t u r e  coa l  resources.  

L 

Loca t ion 

The area se lec ted  f o r  t he  land t r ade  ( f ig .  2 )  i s  o u t l i n e d  on t he  a t tached  

map, and inc ludes  about 18 townships,  f rom which t he  Cook l n l e t  Region Inc.  

w i l l  be a l lowed t o  s e l e c t  13-1/2. Near l y  t h e  e n t i r e  area i s  u n d e r l a i n  by 

e i t h e r  m idd le  o r  lower Kenai T e r t i a r y  sediments. 

Geo 1 og y  

Rocks w i t h i n  t h e  t r ade  area i nc l ude  an u n d i f f e r e n t i a t e d  assemblage o f  

metasedimentary rocks o f  Ju rass i c  and Cretaceous age, i n t r u s i v e  medium t o  







coarse-gra ined g r a n i t i c  rocks presumably i n t r uded  i n t o  the  o l d e r  bedded rocks ,  

T e r t i a r y  sed imentary rocks ( t h e  Kena i e or mat i on )  which Barnes ( 1  966) has 

d i v i d e d  i n t o  a  lower and m idd le  group, t u f f  and v o l c a n i c  b r e c c i a  south o f  

Capps G l a c i e r ,  and rocks o f  Quaternary  age c o n s i s t i n g  o f  g l a c i a l  depos i t s ,  

a l l u v i a l  depos i t s ,  t a l u s ,  co l l uv i um,  and l a n d s l i d e  masses. 

Near l y  a l l  the  coa l  depos i t s  a r e  i n  rocks o f  t h e  m idd le  Kenai Format ion.  

Coal Resources 

The major known coa l  resources w i t h i n  t he  t r a d e  area a r e  loca ted  sou th  

o f  Capps G l a c i e r ,  where approx imate ly  13 square m i l e s  a r e  under coa l  leases.  

Resources based on known geo log i ca l  parameters and a sec t i on -by - sec t i on  

examinat ion  ( f rom c ross  sec t i ons  cons t ruc ted  f rom the  geo log i ca l  parameters) 

a r e  550 m i l l i o n  s h o r t  tons .  Much o f  t h i s  coa l  can be cons idered as measured 

and i nd i ca ted ,  and a l a r g e  p a r t  o f  i t  has a s t r i p p i n g  r a t i o  o f  l e ss  than 10 

t o  1 .  

A s i n g l e  area o f  about 1 square m i l e  on D r i l l  Creek, eas t  o f  Beluga Lake, 

has proven resources o f  about 20 m i l l i o n  tons o f  c o a l .  T h i s  area was d r i l l e d  

by t h e  U.S .  Bureau o f  Mines i n  1959-1961. 

There a r e  f o u r  o t h e r  areas which appear f a v o r a b l e  f o r  coa l  e x t r a c t i o n  

based on sec t  ions measured by Barnes ( 1  966) : 

1 .  An area o f  about 7 square m i l e s  south o f  t h e  leased area a t  Capps G l a c i e r .  

2.  About 6 square m i l e s  eas t  o f  t he  leased area a t  Capps G l a c i e r .  

3 .  A smal l  area u n d e r l a i n  by t he  Beluga coal  depos i t s ,  which l i e s  w i t h i n  

t h e  proposed t r a d e  area eas t  o f  F e l t s  Lake. 



4.  The area a long  Coal Creek ex tend ing  from Coal Creek Lake as f a r  eas t  as 

t he  D r i l l  Creek lease area which has ou tc rops  o f  m idd le  Kenai Format ion 

w i t h  known coa l  sec t i ons .  T h i s  area o f  about 50 square m i l e s  con ta i ns  

h y p o t h e t i c a l  coa l  depos i t s  o f  500 m i l l i o n  s h o r t  tons (based on a  

p r e d i c t e d  10 f e e t  o f  coa l  and c o n s i s t e n t  low-angle d i p s ) .  

CONCLUSIONS 

Coal resources i n  much o f  the  proposed land t r a d e  area a r e  unknown. The 

two areas o f  g r e a t e s t  i n t e r e s t  and where geo log i ca l  data  a r e  a v a i l a b l e ,  t he  

Capps G l a c i e r  and D r i l l  Creek areas,  c o n t a i n  570 m i l l i o n  s h o r t  tons o f  c o a l .  

The f o u r  o t h e r  areas i n d i c a t e d  on t he  map p robab ly  c o n t a i n  an equal amount o f  

coa l  l i s t e d  as h y p o t h e t i c a l .  The c o r r i d o r  area south o f  t h e  Chui tna coa l  f i e l d  

i s  covered by unconsol idated sediments and i t  i s  n o t  known i f  coa l  i s  p resen t  

o r  n o t .  

As near as can be determined f rom w i d e l y  separated and o n l y  rough ly  

c o r r e l a t e d  s t r a t i g r a p h i c  sec t i ons ,  coa l  beds a r e  u n i f o r m l y  d i s t r i b u t e d  th rough  

t he  m idd le  member o f  t he  Kenai Format ion,  bu t  a r e  r a r e  o r  l a c k i n g  i n  t he  

cong lomera t i c  lower member. For t h i s  reason t he  most f a v o r a b l e  l o c a t i o n s  f o r  

coa l  e x p l o r a t i o n  a r e  t he  areas u n d e r l a i n  by t he  m idd le  Kenai Format ion.  No 

ment ion has been made o f  hydrocarbon p o t e n t i a l ,  a l t hough  much o f  t he  area i s  

u n d e r l a i n  by Kenai Format ion sediments t h a t  a r e  hydrocarbon p r o d u c t i v e  t o  the  

south ( i n  t h e  Cook I n l e t  area)  and t o  the  eas t  ( i n  t he  Beluga gas f i e l d ) .  

The coal  resources descr ibed  i n  t h i s  r e p o r t  and used i n  t he  r o y a l t y  

a n a l y s i s  a re  l i m i t e d  Lo known recoverab le  reserves and r e s t r i c t e d  t o  t he  Capps 

a rea ,  about 13 square m i l e s  and D r i l l  Creek, about 1 squar-e m i l e .  These coa l  

resources based on ou t c rop  and c ross - sec t  i on  geo log i ca l  i n fo rmat  ion ,  rep resen t  

t he  minimum q u a n t i t y  o f  coa l  expected t o  be recovered f rom these areas.  



Th i s  r e p o r t  s p e c i f i c a l l y  exc ludes t h e  known coa l  resources o u t s i d e  t h e  

land t r a d e  area i n  the  Beluga area.  These resources exceed 1.6 b i l l i o n  s h o r t  

tons o f  coa l  c l a s s i f i e d  as known and because of  t he  f avo rab le  geology t h e r e  

p robab ly  a r e  severa l  b i l l i o n  a d d i t i o n a l  tons .  

S p e c i f i c  areas o u t s i d e  t he  Capps G l a c i e r  area have h i g h  p o t e n t i a l  f o r  

c o a l .  These areas a r e  south o f  t he  Capps G l a c i e r  coa l  area,  no r t heas t  o f  t he  

Capps G l a c i e r ,  a long  the  Beluga R iver  j u s t  n o r t h  o f  the  land t r a d e  boundary and 

a  50 square m i l e  area a long  Coal Creek. Elsewhere t h e r e  i s  a  p r o b a b i l i t y  o f  

m idd le  Kenai sediments c o n t a i n i n g  coal  under t h e  g l a c i a l  overburden. Coal 

resources i n  these areas must be cons idered as h y p o t h e t i c a l  u n t i l  proven by 

d r i l l i n g .  However i t  i s  es t imated  t h a t  t he re  a r e  i n  excess o f  2 b i l l i o n  tons 

o f  h y p o t h e t i c a l  coa l  o u t s i d e  t he  proven coa l  areas bu t  s t i l l  w i t h i n  t he  land 

t r a d e  a rea .  

I t  i s  ve r y  impor tan t  t o  d i s t i n g u i s h  between known coa l s  and h y p o t h e t i c a l  

coa l s .  Known c o a l s  i n  t h i s  r e p o r t  i n c l ude  bo th  measured (coa ls  t h a t  have been 

b locked o u t  by d r i l l  ing)  and i n d i c a t e d  (coa ls  t h a t  a r e  ou t1  ined by p r o x i m i t y  

t o  ou t c rop  o r  d r i  1 1  h o l e s ) .  There i s  a  ve r y  h i g h  probabi  1 i t y ,  t h a t  these 

resources a r e  accura te .  I n  t h i s  r e p o r t  these a r e  t he  resource va lues used i n  

t he  economic cons ide ra t i ons .  

The term h y p o t h e t i c a l  i s  used t o  i n d i c a t e  t h a t  geo log i ca l  parameters a r e  

f avo rab le .  The area a long Coal Creek where coa l - bea r i ng  m idd le  Kenai sediments 

ou t c rop  a t  v a r y i n g  i n t e r v a l s  i s  a  good example o f  an area o f  h y p o t h e t i c a l  c o a l .  

There a r e  s u f f i c i e n t  m idd le  Kenai exposures a long  Coal Creek t o  i n d i c a t e  t he  

p r o b a b i l i t y  t h a t  much o r  a l l  o f  the  area i s  u n d e r l a i n  by coa l - bea r i ng  m idd le  

Kenai sediments.  These exposures a l l  c o n t a i n  coa l  and can be e x t r a p o l a t e d  

w i t h  some c e r t a i n t y  from exposure t o  exposure. ~ y ' c a l c u l a t i n g  the  p robab le  

s i z e  o f  t he  areas and average th ickness  o f  t h e  coa l s  i n  the  exposures, an 



es t ima te  can be made o f  t h e  h y p o t h e t i c a l  coa l  resources.  However, u n t i l  t he  

coa l s  a r e  o u t l i n e d  by d r i l l i n g ,  they remain ques t ionab le .  

B r i e f  re fe rences  have been made i n  t h e  r e p o r t  t o  areas where coa l  e x t r a c t i o n  

may occur  a t  some f u t u r e  da te .  These areas i nc l ude  about 50 square m i l e s  a long  

Coal Creek (500 m i l l i o n  tons h y p o t h e t i c a l  c o a l ) ,  south o f  t he  leased area a t  

Capps G l a c i e r  (8 square m i l e s  u n d e r l a i n  by m idd le  Kenai sediments c o n t a i n i n g  

c o a l ) ,  h y p o t h e t i c a l  resources f o r  t h i s  area a r e  i n  excess o f  150 m i l l i o n  tons,  

eas t  o f  the  area under coa l  leases (about 6 square m i l e s  w i t h  p robab le  h y p o t h e t i c a l  

resources i n  excess o f  150 m i l l i o n  t o n s ) ,  and t he  area n o r t h  o f  t h e  Mental Hea l t h  

lands a long  t h e  Beluga R i ve r  ( hypo the t i ca l  coa l  o f  30 t o  50 m i l l  i on  t o n s ) .  

I n  a d d i t i o n ,  the  l a r g e  area between Capps G l a c i e r  and ex tend ing  t o  Coal Creek 

i s  covered w i t h  unconsol idated depos i t s  p robab ly  o v e r l y i n g  a t  l e a s t  i n  p a r t  

m idd le  Kenai coa l - bea r i ng  sediments (about 60 square m i l e s  and i f  an e f f e c t i v e  

t h i c kness  o f  10 f e e t  i s  used, t he  area cou ld  be u n d e r l a i n  w i t h  sediments c o n t a i n i n g  

600 m i l l i o n  tons o f  c o a l ) .  Nor theast  o f  D r i l l  Creek i s  an area o f  about 50 

square m i l e s  t h a t  may c o n t a i n  coa l - bea r i ng  sediments w i t h  500 m i l l i o n  tons 

h y p o t h e t i c a l  c o a l .  The area a long  t he  Chakachatna R i ve r  and C h u i t k i l n a c h  and 

N i k o l a i  Creeks southeast  o f  t he  C a s t l e  Mountain f a u l t  and w i t h i n  t h e  land t r a d e  

area i s  a l s o  p o s s i b l y  coa l - bea r i ng  (25  square m i l e s  c o n t a i n i n g  perhaps 250 

m i l l i o n  tons c o a l ) .  Hypo the t i ca l  coa l  w i t h i n  t he  boundar ies o f  t he  land t r a d e  

area would be i n  excess o f  2 b i l l i o n  tons based on an average o f  10 f e e t  o f  

commerc ia l ly  e x t r a c t a b l e  c o a l .  Th i s  va l ue  i s  e a s i l y  doubled t o  4 b i l l i o n  tons 

by i nc reas ing  t he  coal  th i ckness  t o  an average 20 f e e t .  I t  i s  h i g h l y  p robab le  

t h a t  t h i s  f i g u r e  i s  excess i ve l y  h i g h  and t h a t  i f  l a r g e  tonnages o f  coa l  a r e  

a c t u a l l y  i n  p l ace ,  much o f  i t  w i l l  n o t  be commerc ia l ly  e x t r a c t a b l e  because o f  

excess ive overburden o r  th inness  o f  beds. 
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POTENTIAL REVENUES FROM COAL ROYALTIES IN THE CAPPS GLACIER AREA 

By P.L. Dobey, J.K. Welch, K.M. OIConnor 

INTRODUCTION 

An economic a n a l y s i s  o f  t he  d i r e c t  monetary va l ue  t o  t h e  s t a t e  f o r  coa l  

resources i n  t h e  Capps Glac ier -Beluga s t a t e - l a n d  t r a d e  area was completed f o r  

t h e  D i v i s i o n  o f  Lands, and r e f i n e d  f o r  open f i l e  s t a t u s .  I n  t h i s  a n a l y s i s ,  i t  

i s  impor tan t  t o  remember t h a t  t h e  o n l y  d i r e c t  d o l l a r  l osses  t o  t he  s t a t e  f rom 

r e l i n q u i s h i n g  these lands would be from the  absence o f  r o y a l t i e s ,  fees,  and 

r e n t a l s .  O f  these,  a  l oss  o f  r o y a l t y  f rom coa l  would be t h a  major economic 

f a c t o r .  I f  t h e  s t a t e  does n o t  o b t a i n  r o y a l t y  f rom the  coa l  i t  w i l l  s t i l l  have 

t a x i n g  o p t i o n s  f o r  revenue f rom t h e  coa l s ,  e.g. ,  a  severance t a x ,  which cou ld  

be cons idered i n  a d d i t i o n  t o  t h e  normal bus iness taxes.  There fo re ,  t h e  ques t i on  

o f  importance i s :  How s i g n i f i c a n t  a r e  t h e  p o t e n t i a l  revenues f rom coa l  r o y a l t i e s  

i n  t h i s  area? 

I n  t h i s  a n a l y s i s ,  a  development model i s  used t o  show the  p o s s i b l e  

r o y a l t y  revenues t he  s t a t e  would expect from t h e  coa l  i n  t he  zone cons idered 

f o r  t r ade .  Conservat ive parameters were used, and t he  economic a n a l y s i s  was 

completed o n l y  on t h e  measured and i n d i c a t e d  coa l  reserves o f  t h e  Capps 

G l a c i e r  area (550 m i  1 1  i on  s h o r t  t o n s ) .  The Be1 uga coa l  reserves t o  t he  

s o u t i e a s t  m igh t  be developed be fo re  any o f  t he  coa l  i n  t h e  t r a d e  zone; t h i s  

cou ld  c r e a t e  a  much longer  t ime  t o  t he  s t a r t  o f  development than our  model, 

r e s u l t i n g  i n  an even lower ne t  p resen t  va l ue  o f  t he  measured and i n d i c a t e d  

coa l s  o f  t he  t r a d e  zone. 



RESULTS AND SUMMARY 

The development and economic models have the  f o l l o w i n g  s i g n i f i c a n t  r e s u l t s :  

1 .  I n  t he  remain ing 16 years  o f  t he  p resen t  lease c o n t r a c t ,  the  S t a t e ' s  

p o t e n t i a l  r o y a l t y  revenues from coa l  resources i n  t he  t r a d e  zone a t  I O C  

per  t on  a r e  est imated t o  range from a  p e s s i m i s t i c  low o f  around $7,000 t o  

a  h i g h  o f  approx imate ly  $4,000,000. 

2. I t  i s  disadvantageous t o  t he  S t a t e  t o  lease a  resource on a  f i x e d  d o l l a r  

va lue  d u r i n g  i n f l a t i o n a r y  t imes .  Dur ing  t h e  remain ing 16 years  o f  t h i s  

lease c o n t r a c t  t he  i n f l a t i o n a r y  e f f e c t  upon t h e  1 0 ~  r o y a l t y  reduces t he  

r e a l  f u t u r e  income t o  t he  S t a t e  by approx imate ly  50% i n  t he  o p t i m i s t i c  

case t o  over  75% i n  a  h i g h  i n f l a t i o n  p e s s i m i s t i c  case. 

3 .  Assuming t h a t  the  S t a t e  r enego t i a t es  f o r  a h i ghe r  r o y a l t y  i n  1992, an 

a n a l y s i s  f o r  t h r e e  new r o y a l t y  cases g i ves  t he  f o l l o w i n g  r e s u l t s :  

P e s s i m i s t i c  Case (1/10 r o y a l t y )  
Fu tu re  cumu la t i ve  revenue $84.0 m i l l  i on  
Present va l  ue (d i scounted 10%) $ 3 .7 m i l l i o n  
Present va l  ue (d i scounted 8%) $ 6.5 m i l l i o n  

Medium Case (1/8 r o y a l  t y )  
Fu tu re  cumu la t i ve  revenue $177.0 m i l l i o n  
Present va lue  (d i scounted 10%) $ 9 .2  m i l l i o n  
Present va 1 ue (d i scoun ted  8%) $ 15.4 m i l l i o n  

O p t i m i s t i c  Case (1/6 r o y a l t y )  
Fu tu re  cumu la t i ve  revenue $633.1 m i l l i o n  . - -  

Present va 1 ue (d i scoun ted 10%) $ 38.9 m i l l i o n  
Present va lue  (d iscounted 8%) $ 62.9 m i  1 1  i on  

4 .  Fu tu re  t o t a l  es t imated  cumula t i ve  revenue t o  t he  S t a t e  t o  t h e  year 2025 

cou ld  range f rom $84 m i l l i o n  t o  $650.9 m i l l i o n .  

5. To ta l  es t imated  p resen t  va l ue  income cou ld  be: 

Discounted 10% D i scounted 8 %  

P e s s i m i s t i c  
Med i um 
O p t i m i s t i c  

$ 3.7 m i l l i o n  $ 6.5 m i l l i o n  
$ 10.5 m i l l i o n  $ 15.9 m i l l i o n  
$ 42.2 m i l l i o n  $ 67.0 m i l l i o n  



6. The o p t i m i s t i c  p roduc t i on  scenar io  o f  21 m i l l i o n  tons per year i s  t h r e e  

t imes t h e  p resen t  annual p roduc t i on  o f  t h e  l a r g e s t  o p e r a t i n g  coa l  mine 

i n  the  Un i t ed  S ta tes .  These d o l l a r  va lues  a r e  t h e r e f o r e  ve ry  o p t i m i s t i c  

and should be cons idered a  low p r o b a b i l i t y  maximum income. 

CONCLUSION 

Because o f  the  p robab le  ex t reme ly  low r o y a l t y  revenues r e s u l t i n g  under 

t he  p resen t  S t a t e  c o n t r a c t  and the  long t ime  de lay  f o r  income under more 

f a v o r a b l e  r o y a l t i e s ,  the  p resen t  d o l l a r  va l ue  o f  t he  t r a d e  zone ( w i t h  respec t  

t o  r o y a l t y  income) i s  ve r y  low per  a c r e .  The t o t a l  present  va l ue  of  t he  

t h e o r e t i c a l  r o y a l t y  income d iscounted 10% would be $11.90 per a c r e  i n  t h e  

p e s s i m i s t i c  case, $33.76 i n  t he  medium case, and $137.60 i n  t h e  o p t i m i s t i c  

case. 

THE ANALYSIS 

Coal reserves i n  the  t r a d e  zone a r e  d i v i d e d  i n t o  t h e  known q u a n t i t i e s  

i n  t he  Capps G l a c i e r  area and t h e  r e l a t i v e l y  unknown bu t  p o s s i b l e  reserves i n  

o t h e r  a reas .  T h i s  a n a l y s i s  i s  based upon t he  es t imates  o f  recoverab le  economic 

measured and i nd i ca ted  coa l  p rov ided  by Don L .  McGee o f  t he  D i v i s i o n  o f  

Geolog ica l  and Geophysical Surveys. The p roduc t i on  model uses t h r e e  p roduc t i on  

es t imates  t o  generate  a  range o f  p robab le  revenues. A p e s s i m i s t i c  one t o  6  

m i l l i o n  tons per  year ,  a  most l i k e l y  o f  5 t o  10 m i l l i o n  tons  per year ,  and 

an o p t i m i s t i c  5 t o  15 m i l l i o n  tons per year .  Our s tudy i s  based on a  f i f t y -  

year p r o j e c t i o n  w i t h  a  c u t - o f f  da te  o f  year  2025. Present d o l l a r  va lues o f  

t h e  produced coal  a r e  ve r y  low a f t e r  t h i s  long p e r i o d .  A development scenar io  

was then de r i ved  ( c h a r t  1 )  f o r  the  t h r e e  p roduc t  ion  cases and r o y a l t y  revenues 

de r i ved  f o r  t he  e x i s t i n g  S t a t e  c o n t r a c t  i n  t he  amount o f  10C per t on  f o r  t he  

1971-1991 c o n t r a c t  p e r i o d .  Next ,  r e a l  d o l l a r  va lues  were c a l c u l a t e d  f o r  t h e  

- 1  6- 



THEORETICAL PRODUCTION SCHEDULES 

Coal P r o d u c t i o n  i n  M i l l i o n s  o f  tons  

Year 

1975 
1976 
1977 
1978 
1979 
I 980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
200 1 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
201 1 
201 2 
2013 
20 14 
201 5 
2016 
201 7 
2018 
201 9 
2020 
202 1 
2022 
2023 
2024 

P e s s i m i s t i c  Med i um O p t i m i s t i c  

1 
5 

10 
15 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
21 - D e p l e t i o n  o f  
21 known c o a l s  
2 1 (550 MM) 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 
2 1 

2025 4 .5  8 2 1 
T o t a l  Cumu la t i ve  P r o d u c t i o n  150 MM 300 MM 891 MM 

P roduc ing  Years 36 y r s .  42 y r s .  45 y r s .  

-17- C h a r t  1 



f u t u r e  r o y a l t y  income us ing  cons tan t  i n f l a t i o n  r a t e s  o f  f i v e ,  e i g h t ,  and ten  

percen t  ( c h a r t  2 ) .  The i n f l a t i o n a r y  e f f e c t  upon t he  cons tan t  1 0 ~  r o y a l t y  

d r a s t i c a l l y  reduces t h e  r e a l  f u t u r e  income t o  t he  S ta te .  T h i s  r educ t i on  ranges 

f rom approx imate ly  50% i n  t he  low i n f l a t i o n  o p t i m i s t i c  case t o  ove r  75% i n  t he  

h i g h  i n f l a t i o n  p e s s i m i s t i c  case ($150,000 -vs- $33,750). I t  i s  apparent  t h a t  

l e a s i n g  a  resource f o r  a  f i x e d  amount d u r i n g  i n f l a t i o n a r y  t imes i s  no t  a  ve ry  

v i a b l e  approach. 

The p resen t  va l ue  o f  t h e  coa l  revenues were then c a l c u l a t e d  us i ng  a  d i scoun t  

r a t e  o f  10% f o r  t h e  t h r e e  cases (Charts 3 ,  4 ,  and 5 ) .  To ta l  present  va l ue  

income t o  t he  S t a t e  f rom the  remain ing 16 years  o f  t h i s  c o n t r a c t  p e r i o d  i s  

es t imated  t o  range f rom $7,608 i n  t he  most p e s s i m i s t i c  case t o  $3,303,217 i n  

t he  most o p t i m i s t i c .  These f i g u r e s ,  a l t hough  de r i ved  on a  t h e o r e t i c a l  bas i s ,  

should r e f l e c t  t he  economic b e n e f i t s  f a i r l y  c l o s e l y .  

A f t e r  1991 t h e  c o n t r a c t s  can be renego t i a t ed  and, because o f  t he  many 

u n c e r t a i n t i e s  invo lved ,  i t  i s  ve r y  d i f f i c u l t  t o  guess what income w i l l  be. 

An a t tempt  was made us i ng  a h y p o t h e t i c a l  model t h a t  assumes 1/10, 1/8 and 1/6 

r o y a l t i e s  p l u s  some p o s s i b l e  f u t u r e  coa l  p r i c e s  ob ta ined  f rom the  Bureau o f  

Mines ( cha r t  6) and t he  S tan fo rd  Research l n s t  i t u t e  s tudy (Appendix) . 
The r e s u l t s  o f  Scenar io  I I  a r e  p resen t  1975 d o l l a r  va lues o f  h y p o t h e t i c a l  

f u t u r e  coa l  p roduc t i on  f o r  p e s s i m i s t i c ,  medium, and o p t i m i s t i c  cases us i ng  a  

10% d i scoun t  f a c t o r .  A d iscounted p resen t  va lue  income range o f  $3.7 m i l l i o n  

t o  $38.9 m i l l i o n  w i t h  a  med iumo f  $9.1 m i l l i o n  r e s u l t e d .  Us ing an 8% d iscoun t  

f a c t o r  t he  r e s u l t s  range f rom $6.5 m i l l i o n  t o  $62.9 m i l l i o n  w i t h  a  medium o f  

$15.4 m i  1 1  i on .  

Adding Scenar io  I and I I  f o r  a h y p o t h e t i c a l  income t o t a l  we have: 

Discounted 10% Discounted 8% 

P e s s i m i s t i c  
Med i um 
O p t i m i s t i c  

$ 3.7 m i l l  i on  $ 6.5 m i l l  i on  
$ 10.5 m i l  1 i on  $ 15.9 m i l l i o n  
$ 42.2 m i l l  ion $ 67.0 m i l l i o n  





PRESENT VALUE OF COAL ROYALTIES IN REAL 1975 DOLLARS 
DISCOUNTED ? 87< AND 9 108 WITH 5% CONSTANT RATES OF INFLATION TO YEAR 1991 

C h a r t  3  

Y E A R  

1975 

1980 

1985 

1:SO 
15:! 

TOTAL INCOXE 

PESSIMISTIC CASE 
P v 

8 
P v 

10 

W Z 
3 c 
-1 I- - 
ez t -  
> ==z a 

I- -1 
O L O L  

Z Z 
-1 c - 
cz (2 
W W 
CZ 2 m 

24,050 7 ,581 5,748 
45 ,800 13,369 9,984 

$69,850 $20,950 $15,732 

MED lUM CASE 
P v P V 

8  10 

W Z 
3 0 
-It--- 
< X I -  
> a <  

b- 1 
G - ~ L  

Z Z 
-10- 
a v 
w o\= 
K Olm 

32,250 16,132 13,674 
307,000 142,202 118,502 
292,500 125,453 102,375 
278,500 110,592 88 ,842 
265,000 97,441 76,850 
252,500 85,976 66,408 
240,530 75,806 57 ,480 
229,000 66,845 49,922 

- - -  END OF CONTRACT --- 

$1,597,250 $720,447 $574,053 

OPTIMISTIC CASE 
PV 

8 
PV 

10 

W Z 
3 0 
J k -  
c z l -  
> a a  

t- -I 
O c n k  

Z Z 
-1 0 - 
a v 
W ox? 
K a m  

74 ,620  47,026 42,123 
355,350 207,347 182,366 
676,800 365,675 315,727 
966,900 483,6L!3 410,062 

1,289,190 597,153 496,983 
1 ,227,870 526,633 430,36? 
1 ,169,280 464,321 372,533 
1,113,638 409,485 322,621 
1 ,060,710 361,172 279,285 
l , O l O , l O O  318,384 241 ,818  

962,010 280,81 1 209 ,333 

S9,906,468 $4 ,061,650 $3 ,303 ,215  
. 
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PRICE REOUIRED FOR COAL AT 202 DISCOUNT FACTOR$: 

O p t i m i s t i c  p r o d u c t i o n  s c e n a r i o  uses p r i c e  o f  $ 5 . 3 2  f r o m  S t a n f o r d  Research 
I n s t i t u t e  r e p o r t ,  "The P o t e n t i a l  f o r  Deve lop i r ig  A laska  Coa ls  f o r  C lean E x p o r t  
Fue 1 s l ' .  

Annual p r o d u c t i o n  
( t o n s )  

5,000,000 

3,000,000 

1 ,000,000 

LClhn~lcl i 119 C c o i i o ~ n i c ~ ~  ol' / j l ; l ~ l ~ l ~ )  Cod1 <, ROLICI-L 001 L ~ c ,  I'li 11 i I ~ O  Cn ! j  i I ~ C C I * ,  --- -- 
Alaska  F i e l d  ~ ~ c r a t i o ~ e n t e r ,  U . S .  Ourcau d f  Mines,  Juncau,  A l a s k a ;  

A  paper p r e s e n t e d  a t  t l i c  A laskan  Cor i fc rcncc  on C o a l s ,  U n i v e r s i t y  
o f  A laska  F a i r b a n k s ,  October  1 5 - 1 7 ,  1975. 

Power g e n e r a t i o n  

$5.36 p e r  t o n  ( ~ ~ C / M M B L U ' s )  

$6 .57  p e r  t o n  ( ~ ~ c / M M B ~ u ' s )  

$10.20 p e r  t o n  ( ~ % C / M M B ~ U ' s )  

f . 0 . b .  t i d e w a t e r  
Cook I n l e t  

$ 8 .47 / ton  ( ~ ~ c / M M B ~ u ' s )  

$1 l . O l / t o n  ( ~ ~ C / M M B ~ U  I s )  

$22 .12 / ton  ( 1 4 7 ~ / M M ~ t u ' s )  



I t  i s  p o s s i b l e  t h a t  t he  Beluga coa l  reserves t o  t he  south,  o u t s i d e  o f  t h e  

t r a d e  zone, w i l l  be developed be fo re  t he  Capps G l a c i e r  coa l s .  Th i s  would r e s u l t  

i n  a  much longer  t ime  t o  development i n  t h e  economic a n a l y s i s  and an even 

lower present  va lue  o f  the t r ade  coa l  reserves.  I t  should  a l s o  be noted t h a t  

t he  h y p o t h e t i c a l  coa l  reserves i n  t h e  t r a d e  zone cou ld  be a's g r e a t  as two 

b i l l i o n  tons  (Don McGee). The development o f  these reserves may l i e  beyond 

t he  extreme 1 i m i  t o f  t h i s  a n a l y s i s  ( t h e  year 2025), and t he  p resen t  va l ue  o f  

t he  h y p o t h e t i c a l  reserves become meaningless under these c i rcumstances.  

Coal P roduc t ion  Scenar ios 

The a t tached  coa l  p roduc t i on  assumptions a r e  a  r e s u l t  o f  t he  op in i ons  

g i ven  by expe r t s  o f  t he  U . S .  Bureau of  Mines, t he  S t a t e  Geolog ica l  and Geophysical 

Surveys, knowledgeable i n d u s t r i a l  sources, and a r e p o r t  by Robert  Bo t t ge  o f  t h e  

U . S .  Bureau o f  Mines presented t o  the  Alaskan Coal Conference o f  October 15-17, 

1975. We have a l s o  compared t h e  assumptions w i t h  analogous produc ing areas 

o f  the  Lower 48.  

Coal Product ion  Assumpt ions ( ~ l  e c t r  i c  Generat i on  on1 y) 

P e s s i m i s t i c  Meld i um -- O p t i m i s t i c  

Time t o  product  ion  15 y r s .  9 .yrs. 6 y r s .  

1 s t  y e a r ' s  p roduc t i on  500 M tons 500 lvl tons 1 MM tons 

2nd y e a r ' s  p roduc t i on  1 MM tons 5 MI\1 tons 5 MM tons 

3 rd  y e a r ' s  p roduc t i on  (see 1 MM tons 5 MIY tons 10 MM tons 
Produc t ion  Schedule, Chart  6 )  

To ta l  Cumulat ive Produc t ion  150 MM tons 300 MM tons 891 MM tons 

L i f e  o f  p r o j e c t  year  2025 year 2025 year 2025 



Other Assumotions 

For scenar io  I I (years  1992 t o  2025), the  f o l l o w i n g  assumptions were 

made: 

1 .  Coal p r i c e s  w i l l  be based on Robert  B o t t g e ' s  es t imated  p r i c e  necessary 

f o r  a  20% DCF r a t e  o f  r e t u r n  t o  t he  producer i n  1975 d o l l a r s  and t he  S R I  

s tudy .  

2. R o y a l t i e s  w i l l  be es t imated  f rom the  p r i c e s  i n  (1) above. I t  w i l l  be 

assumed t h a t  o t h e r  taxes (severance, e t c  .) w i  1 1 ho l d  co rpo ra te  i ncome 

around t h e  20% DCF r a t e .  These taxes would app ly  w i t h  o r  w i t h o u t  m inera l  

ownership o f  t h e  land,  t h e r e f o r e ,  they do n o t  app ly  as income t o  t he  S t a t e  

i n  t h i s  a n a l y s i s .  I t  should be noted t h a t  a  ve r y  h i g h  market va l ue  f o r  

Alaskan coa l s  cou ld  r e s u l t  i n  h igher  r o y a l t y  income t o  t he  S t a t e  then 

c a l c u l a t e d  by t h i s  a n a l y s i s  i f  t he  excess income above 20% DCF r e t u r n  t o  

the  s e l l e r  were - not  absorbed by a d d i t i o n a l  t a x a t i o n .  

3.  The p e s s i m i s t i c  scenar io  assumes smal l  o r  nonex i s t en t  e x t e r n a l  economic 

coa l  market and coal  p roduc t i on  i s  used p r i m a r i l y  f o r  e l e c t r i c  genera t ion .  

4 .  The o p t i m i s t i c  p roduc t i on  scenar io  o f  21 m i l l i o n  tons per year i s  t h ree  

t imes t h e  present  annual p roduc t i on  o f  the  l a r g e s t  o p e r a t i n g  coa l  mine i n  

t he  Un i ted  S ta tes .  These d o l l a r  va lues  a r e  t h e r e f o r e  ve r y  o p t i m i s t i c  and 

should be cons idered a  low p r o b a b i l i t y  maximum income. 
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SCENAR I 0  I I 

THEORETICAL ROYALTY INCOME TO THE STATE I N  1992-2025 

I n  1991, t h e  S t a t e  r enego t i a t es  i t s  coa l  pe rm i t s  us i ng  a  percen t  r o y a l t y  

based on t he  p r i c e  o f  coa l  a t  t he  mine ( f o r  power generat  i o n ) .  P r i c e s  used 

w i l l  be t h e  t h e o r e t i c a l  model p r i c e s  developed by Robert  Bo t tge ,  U . S .  Bureau 

o f  Mines f o r  h i s  October 1975 s tudy ( c h a r t  6 ) .  Coal p r i c e s  a r e  i n  1975 d o l l a r  

es t imates  a t  a 20% DCF be fo re  taxes .  T h e o r e t i c a l  r o y a l t y  va lues o f  1/10, 

1/8, and 1/6 a r e  used f o r  es t imated  p e s s i m i s t i c  and o p t i m i s t i c  income c a l -  

c u l a t i o n s .  These r o y a l t y  va lues ,  when r e l a t e d  t o  B o t t g e ' s  t h e o r e t i c a l  p r i c e  

c h a r t ,  rep resen t  a  r o y a l t y  o f  approx imate ly  f i v e  t imes t h e  present  10C r o y a l t y  

i n  t h e  lowest  c a l c u l a t i o n s  and over  ten  t imes i n  t h e  h i g h e s t .  The p resen t  

va l ue  o f  t he  t h e o r e t i c a l  es t imated  r o y a l t y  revenue was then c a l c u l a t e d  us i ng  

8% and 10% d i scoun t  f a c t o r s .  



PESS I i.: I ST I C CASE 

SCENARI 0 I l 
THEORETICAL ESTIMATES OF STATE INCOME FROM TRADE AREA COAL YEARS 1992-2025 

Production Future Value Revenue 9 PV 
10 

MI? Tons Of Coal p 1/10 Royalty 
Coa 1 Chart 6 Royalty 

Year Millioi S Million $ Million $ 

1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
200 1 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
2012 
201 3 
2014 
2015 
2016 
201 7 
201 8 
201 9 
2020 
202 1 
2022 
2023 
2024 
2025 
TOTAL 

I MED l UM CASE I 0PTI:IISTIC CASE 

Production Future Value Revenue@ P V 
MM Tons O f  Coal @ 11'8 Royalty 

10 

Coa 1 $ 5.36/Ton 
Million $ Million $ Million $ 

Production Futu ra  Value Revenus P t i  

MM Tons Of Coal @ 1/6 Royalty 10 
COJ l $ 5.32/Ton 

Million $ Million $ t.lillicn 

Chart 7 -27- 



THEORETICAL ESTIMATES OF STATE ROYALTY INCOME FROM TRADE AREA COAL 

YEARS 1971 -2025 

Presen t  Va lue  D iscoun t  F a c t o r  10% 

P e s s i m i s t i c  Case 
F u t u r e  v a l u e  o f  c o a l  r o y a l t i e s  
P resen t  v a l u e  o f  c o a l  r o y a l t i e s  

Medium Case 
F u t u r e  v a l u e  o f  c o a l  r o y a l t i e s  
P resen t  va 1 ue o f  coa 1 r oya  1 t i e s  

Opt i m i s t  i c  Case 
F u t u r e  v a l u e  o f  c o a l  r o y a l t i e s  
P resen t  v a l u e  o f  c o a l  r o y a l t i e s  

P e s s i m i s t i c  Case 
F u t u r e  v a l u e  o f  c o a l  r o v a l t i e s  
P resen t  v a l u e  o f  c o a l  r o y a l  t i e s  

Medium Case 
F u t u r e  v a l u e  o f  c o a l  r o y a l t i e s  
Present  v a l u e  o f  c o a l  r o y a l t i e s  

O p t i m i s t i c  Case 
F u t u r e  v a l u e  o f  c o a l  r o y a l t i e s  
P resen t  v a l u e  o f  c o a l  r o y a l t i e s  

$ 84.4 m i  1 1  i o n  
$ 3 .7  m i l l i o n  

$180.8 m i  1 1  i o n  
$ 9.76 m i l l i o n  

$650.9 m i  1 1  i o n  
$ 42.2 m i l l i o n  

Present  Va lue D i s c o u n t  F a c t o r  8% 

$ 84 .4  mi 1 1  i o n  
$ 6.5 m i l  1 i o n  

$180.8 m i  1 1  i o n  
$ 15.9 m i  1 1  i o n  

$650.9 m i  1 1  ion 
$ 67.0 m i l l i o n  

The above l i s t e d  v a l u e s  a r e  t h e  sum o f  t h e  1971-1991 c o n t r a c t  f i g u r e s  

and t h e  p r o j e c t e d  1992-2025 s c e n a r i o  f i g u r e s .  



P a r t  1 I I 

RESOURCE A P P R A I S A L  OF LAND EXCHANGES 
OUTSIDE OF THE BELUGA-CAPPS GLACIER AREA 

DGGS S t a f f  



P R O P O S E D  COOK INLET LAND TRADE 

Lands Given by t h e  S t a t e  t o  C lR l  

AREA - 
P t  . MacKenz i e 

K n i k - W i l l o w  

Kashwi t n a  

Ch icka loon  

A lexander  Ck. 

Sa 1 ama t o f  

Kena i Pen in .  

Beluga Area 

ACREAGE TO BE SELECTED 

3,200 

8,320 

38,400 

5,730 

4,560 

5,945 

117,315 

T r e a t e d  S e p a r a t e l y  



PT. MacKENZlE AND KNIK-WILLOW AREAS 

O i l  and Gas 

These areas a r e  p a r t  o f  the  Cook I n l e t  sedimentary bas in .  A number o f  
e x p l o r a t o r y  w e l l s  have been d r i l l e d  i n  t he  area,  bu t  no p roduc t i on  has been 
found. E x p l o r a t i o n  i n  the  area w i l l  p robab ly  con t i nue ,  b u t  t he  chance o f  
d i s cove ry  o f  s i g n i f i c a n t  reserves i s  low because o f  complex geo log i c  s t r u c t u r e .  

Coa 1 - 
No outc rops  o f  coa l  a r e  known t o  e x i s t  i n  these areas.  Well l ogs  i n d i c a t e  

t h a t  coa l  e x i s t s  i n  t he  subsurface, a l t hough  most o f  t he  beds appear t o  be 
ve ry  t h i n  ( l e s s  than 5 f e e t ) .  Methods t h a t  make f e a s i b l e  t h e  p roduc t i on  o f  
energy o r  gas f rom coa l  i n  t he  subsur face may be developed i n  t he  fo reseeab le  
f u t u r e .  There a re  an es t imated  20 b i l l i o n  tons o f  h y p o t h e t i c a l  coa l  reserves 
between t he  su r f ace  and a  depth o f  2000 f e e t  i n  t h e  South W i l l ow  area and 
7 .9  b i l l i o n  tons o f  h y p o t h e t i c a l  reserves i n  t h e  P t .  MacKenzie area t h a t  m igh t  
be produced by such methods. Such p roduc t i on  i s  cons idered u n l i k e l y  i n  t h i s  
area because so much o f  the  coa l  i s  i n  t h i n  beds. 

M e t a l l i c  M ine ra l s  

There a r e  no known depos i t s  o f  m e t a l l i c  m ine ra l s  i n  t h e  area.  

Uran ium 

Sedimentary depos i t s  o f  uranium migh t  e x i s t  i n  t he  area.  No i n v e s t i g a t i o n s  
o f  t h i s  resource have been c a r r i e d  o u t .  

Geotherma 1 

The area has no known geothermal resources.  

Grave 1 

A l a r g e  p a r t  o f  t he  area i s  covered by v a r i o u s  types o f  g l a c i a l  depos i t s ,  
many o f  which would be e x c e l l e n t  sources o f  g r a v e l .  Expansion o f  urban 
development around Anchorage i n t o  t h i s  area w i l l  r e q u i r e  l a r g e  amounts o f  
g rave l  f o r  c o n s t r u c t i o n .  Gravel i s  p robab ly  t he  most va l uab le  n a t u r a l  resource 
i n  t h e  area. I n v e s t i g a t i o n  w i l l  be necessary t o  d e l i n e a t e  depos i t s  o f  g rave l  
s u i t a b l e  f o r  such use. 
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~ S H W  I TNA AREA 

O i l  and Gas 

The area i s  no t  f a v o r a b l e  f o r  accumulat ion o f  o i l  and gas. 

Coa 1 - 
The area does no t  c o n t a i n  any known o r  h y p o t h e t i c a l  reserves o f  c o a l .  

M e t a l l i c  M ine ra l s  

There a r e  no known depos i t s  o f  m e t a l l i c  m ine ra l s  i n  t he  a rea .  

Uranium 

No uranium depos i t s  a r e  known i n  t he  area,  and t he  geology i s  no t  f a v o r a b l e  
f o r  t h e  occurrence o f  such depos i t s .  

Geothermal 

There a re  no known geothermal resources i n  t he  a rea .  

Grave 1 

Var ious types o f  g l a c i a l  depos i t s  e x i s t  i n  t h e  area t h a t  would be sources 
f o r  g r a v e l .  Development a long  t h e  r a i l  b e l t ,  and p o s s i b l y  near a  new c a p i t a l ,  
w i l l  r e q u i r e  l a r g e  amounts o f  t h i s  resource.  I n v e s t i g a t i o n  w i l l  be necessary 
t o  d e l i n e a t e  d e p o s i t s  o f  g rave l  t h a t  would be s u i t a b l e  f o r  such use. 
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CHICKALOON AREA 

O i l  and Gas 

The geology o f  t he  area i s  g e n e r a l l y  un favo rab le  f o r  accumulat ions o f  o i l  
and gas. An e x p l o r a t o r y  w e l l  was d r i l l e d  many years  ago a t  Dr i l l  Lake near 
Chickaloon, bu t  was unsuccess fu l .  

Coa 1 

P a r t  o f  th'e coa l  reserves o f  t he  Matanuska p rov i nce  a r e  found i n  t h i s  a rea .  
Demonstrated reserves  a r e  es t imated  a t  25 m i l l i o n  tons ,  and t h e r e  a r e  h y p o t h e t i c a l  
reserves  o f  about 25 m i l l i o n  tons.  Geolog ic  s t r u c t u r e  i n  the  area i s  complex, 
and l a r g e  sca le  coa l  p roduc t i on  i s  no t  p robab le  i n  t he  f u t u r e .  

M e t a l l i c  M ine ra l s  

P lacer  go ld  depos i t s  were worked i n  t h e  l a t t e r  p a r t  o f  t he  19 th  cen tu r y  
on Chicka loon R i ve r  and Schoonoven Creek (see map). These depos i t s  were n o t  
ex tens i ve ,  and t h e r e  a r e  p robab ly  no s i g n i f i c a n t  depos i t s  i n  t h e  area.  

Uranium 

There a r e  no uranium depos i t s  known i n  t he  a rea .  I n v e s t i g a t i o n s  f o r  t h i s  
resource have no t  been c a r r i e d  o u t  i n  the  area.  

Geothermal 

There a r e  no known geothermal resources i n  t h e  a rea .  

Grave 1 

There a r e  a  few stream g r a v e l s  and g l a c i a l  depos i t s  i n  t he  area t h a t  cou ld  
be sources o f  g r a v e l .  The s i z e  o f  t he  depos i t s  i s  no t  ex tens i ve  enough t o  be 
impor tant  f o r  any th i ng  bu t  l i m i t e d  l o c a l  use. 
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ALEXANDER CREEK AREA 

O i l  and Gas 

Most o f  the  area eas t  o f  Alexander Creek i s  p a r t  o f  the  Cook I n l e t  
sedimentary bas in .  An e x p l o r a t o r y  w e l l  was d r i l l e d  j u s t  south o f  t he  area,  a t  
B e l l  I s l a n d ,  bu t  was no t  p roduc t i ve .  The area i s  c l o s e  t o  t he  boundary f a u l t  
f o r  t h e  bas in ,  the  geo log i c  s t r u c t u r e  i s  complex, and t h e r e  i s  n o t  much chance 
t h a t  s i g n i f i c a n t  reserves o f  o i l  and gas w i l l  be found i n  t he  a rea .  

Coa 1 - 
No outc rops  o f  coa l  e x i s t  i n  t he  a rea .  Coal e x i s t s  i n  t he  subsur face,  

bu t  t h e  beds a r e  t h i n  and sparse, and p robab ly  do n o t  c o n s t i t u t e  an economic 
resource.  

Metal  1 i c  M i n e r a l s  

Gold p l ace rs  a r e  found a l ong  about s i x  o r  seven m i l e s  o f  the  Lewis R i v e r ,  
on the  f l a n k s  o f  M t .  Sus i tna .  The depos i t s  were worked and prospected i n  t h e  
e a r l y  p a r t  o f  t h i s  cen tu r y ,  bu t  a r e  no t  c u r r e n t l y  a c t i v e .  

Uranium 

Sedimentary depos i t s  o f  uranium migh t  e x i s t  i n  t h i s  a rea .  No i n v e s t i g a t i o n s  
o f  t h i s  resource have been c a r r i e d  o u t .  

Geothermal 

Geothermal resources a r e  no t  known t o  e x i s t  i n  t he  area.  

Grave 1 

G l a c i a l  and stream depos i t s  i n  t he  area would be a source f o r  g r a v e l .  
The importance o f  these depos i t s  would depend on t he  p r o x i m i t y  o f  development 
and c o n s t r u c t i o n  c r e a t i n g  a  need f o r  such m a t e r i a l s .  
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SALAMATOF AREA 

O i  1 and Gas 

The area i s  i n  the  p r o d u c t i v e  p a r t  o f  t he  Cook I n l e t  bas i n ,  and severa l  
o i l  and gas f i e l d s  a re  i n  and ad jacen t  t o  t he  area (see map). However, t he  
h i s t o r y  o f  e x p l o r a t i o n  i n  t h i s  area would i n d i c a t e  a  low p r o b a b i l i t y  f o r  the  
d i scove ry  o f  a d d i t i o n a l  s i g n i f i c a n t  reserves.  A summary o f  p roduc t i on  th rough  
October 1975 i s  g i ven  below: 

Gas (McF) O i l  ( bb l s )  

McArthur R i ve r  F i e l d  
M idd le  Ground Shoal 
S t e r l  i ng  Gas F i e l d  
Kenai Gas F i e l d  

Coa l 

There a r e  some coal  ou tc rops  i n  t h e  area,  bu t  no es t ima te  o f  reserves i s  
a v a i l a b l e .  Well logs i n d i c a t e  t h a t  some coa l  e x i s t s  i n  t he  subsur face a t  a  
depth l ess  than 2,000 f e e t ,  bu t  t h e  t o t a l  t h i c kness  o f  such coa l s  i s  g e n e r a l l y  
l ess  than 10 f e e t .  Coal p roduc t i on  f rom such sources i s  n o t  cons idered l i k e l y  
i n  t h i s  area. 

Metal  1 i c  M inera l  s  

There a r e  no known depos i t s  o f  m e t a l l i c  m ine ra l s  i n  t he  a rea .  

Uranium 

Sedimentary depos i t s  o f  uranium migh t  e x i s t  i n  t h e  a rea .  No i n v e s t i g a t i o n s  
o f  t h i s  resource have been c a r r i e d  o u t .  

Geothermal 

No geothermal resources e x i s t  i n  t he  area.  The geology i s  no t  f a v o r a b l e  
f o r  the  presence o f  such resources.  

Gravel 

Var ious types o f  mora ina l  depos i t s  and d e l t a l i c  depos i t s  cover  p a r t  o f  t h e  
area and these would be good sources o f  g r a v e l .  Development o f  hous ing,  roads 
and i n d u s t r y  i n  t he  Kenai area w i l l  r e q u i r e  large 'amounts  o f  t h i s  resource.  
I n v e s t i g a t i o n  w i l l  be necessary t o  d e l i n e a t e  depos i t s  o f  g rave l  s u i t a b l e  f o r  
such use. 
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SOUTH KENAl  

O i l  and Gas 

The area i s  p a r t  o f  t he  Cook t n l e t  sedimentary bas in ,  and con ta i ns  two 
known gas f i e l d s ,  n e i t h e r  o f  which has been p u t  on p roduc t i on .  A number o f  
e x p l o r a t o r y  w e l l s  have been d r i l l e d  i n  t h e  a rea ,  and e x p l o r a t i o n  w i l l  
undoubtedly con t i nue  i n  the  f u t u r e ,  A d d i t i o n a l  reserves of  o i l  and gas w i l l  
p robab ly  be found. 

Produc t ion  t e s t  r e s u l t s  on t h e  two gas f i e l d s  a re  g i ven  below: 

Fa 1 1 s  Creek: 300 t o  680 MCF/day 
No r th  Fork :  1770-4360 MCF/day 

Coa 1 -- 
Coal ou tc rops  a r e  found i n  many of  t h e  s h o r e l i n e  c l i f f s  i n  t h i s  p a r t  o f  

t h e  Kenai pen insu la .  Most o f  t h e  coa l  reserves t h a t  cou ld  be produced by 
modern min ing  methods p robab ly  l i e  i n  a  narrow zone near t he  shore.  

Demonstrated reserves w i t h i n  t he  area a r e  300 m i l l i o n  tons ,  and t h e r e  
a r e  h y p o t h e t i c a l  reserves o f  2.4 b i l l i on  tons ( M c ~ e e  and 0  'Connor, 1975) . 
Methods may be developed t h a t  make f e a s i b l e  t h e  p roduc t i on  o f  energy o r  gas 
f rom coa l  i n  t h e  subsur face i n  t h e  foreseeable  f u t u r e .  The area con ta i ns  an 
es t imated  24 b i  1 1  i on  tons o f  h y p o t h e t i c a l  reserves  t h a t  m igh t  be produced by , 
such methods between t he  su r f ace  and a  depth o f  2000 f e e t .  

M e t a l l i c  M ine ra l s  

There a re  severa l  recorded p l a c e r  depos i t s  o f  f i n e  go ld  on t he  beaches 
a t  Anchor P o i n t  and n o r t h  o f  N i n i l c h i k  t h a t  were worked e a r l y  i n  t h i s  cen tu r y  
(Cobb, 1972). The depos i t s  were ve r y  sma l l ,  and a r e  n o t  s i g n i f i c a n t .  The 
area p robab ly  does no t  c o n t a i n  s i g n i f i c a n t  depos i t s  o f  m e t a l l i c  m ine ra l s .  

Uranium 

Sedimentary depos i t s  o f  uranium migh t  e x i s t  i n  t h e  area.  No i n v e s t i g a t i o n s  
o f  t h i s  resource have been c a r r i e d  o u t .  

Geothermal 

The area has no known geothermal resources.  

Grave 1 

Var ious types o f  mora ina l  and d e l t a i c  depos i t s  cover  p a r t  o f  t he  a rea ,  and 
these would make e x c e l l e n t  sources o f  g r a v e l .  Development i n  t he  Homer area 
would r e q u i r e  l a r g e  amounts o f  g r a v e l .  I n v e s t i g a t i o n  w i l l  be necessary t o  
d e l i n e a t e  depos i t s  o f  g rave l  s u i t a b l e  f o r  such use. 
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PROPOSED COOK INLET LAND TRADE 

Lands Received by S t a t e  f rom Federal  Government 

AREA - ACREAGE TO BE RECEIVED 

Lake I1 i arnna 576,000 

Tal  keetna Mtns. 184,320 

Karnishak Bay 506,480 

Tutna Lake 161,280 



ILIAMNA AREA 

O i l  and Gas, Coal 

The geology o f  t he  area i s  un favorab le  f o r  accumulat ions o f  these resources. 

Metal  1 i c  M ine ra l s  

A magnet i te  i r o n  depos i t  i s  l o ca ted  i n  t h e  area near F r y i n g  Pan Lake. 
I r o n  con ten t  runs f rom 16% t o  24% w i t h  about 1 .3% t i t a n i u m .  The depos i t  i s  
about one square m i l e  i n  e x t e n t ,  and i s  p robab ly  n o t  economica l l y  s i g n i f i c a n t .  

The area l i e s  i n  a metal  p rov i nce  c o n t a i n i n g  copper,  l ead ,  z i n c ,  go l d  and 
s i l v e r    lark, e t  a1 , 1 9 7 ~ ) ~  and depos i t s  o f  these meta ls  m igh t  be found i n  t h e  
area i n  t h e  f u tu re .  

Uran ium 

No uranium depos i t s  a r e  known t o  e x i s t  i n  t he  area.  I n v e s t i g a t i o n s  f o r  
t h i s  resource have no t  been c a r r i e d  o u t .  

Geothermal 

No geothermal resources a r e  known i n  t h e  a rea .  

Gravel 

Stream g rave l s  and g l a c i a l  depos i t s  i n  t he  area p robab ly  c o n t a i n  a  smal l  
amount o f  g r a v e l .  Because o f  t h e  remoteness o f  the  area and t h e  l a c k  o f  
fo reseeab le  development i n  t h e  f u t u r e ,  these depos i t s  a r e  un impor tan t .  
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TALKEETNA MOUNTAINS 

O i l  and Gas 

The geology o f  the  area i s  n o t  f avo rab le  f o r  t he  accumulat ion o f  o i l  and 
gas. 

Coa 1 - 
The area con ta i ns  no known depos i t s  o f  c o a l .  

M e t a l l i c  M ine ra l s  

The area con ta i ns  no known depos i t s  o f  m e t a l l i c  m ine ra l s .  

Uranium 

The geology o f  t he  area i s  no t  f a v o r a b l e  f o r  t he  occurrence o f  uranium 
depos i t s .  

Geothermal 

The area has no known geothermal resources.  

Grave 1 

The area con ta i ns  a  few g l a c i a l  and stream depos i t s ,  bu t  these a r e  sma l l ,  
and no t  impor tan t  compared t o  t he  l a r g e  areas of  g l a c i a l  depos i t s  i n  t he  lowlands.  
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KAM I  SHAK AREA 

O i l  and Gas 

The geology o f  t he  area i s  un favorab le  f o r  t h e  accumulat ion o f  o i l  and gas. 

There a r e  no known coa l  depos i t s  i n  t he  area.  

Meta l1  i c  M ine ra l s  

Several l a rge ,  low-grade i r o n  depos i t s  a r e  known i n  t he  area.  These 
depos i t s  c o n s i s t  o f  lenses and d isseminated g r a i n s  o f  magnet i te .  

A few depos i t s  o f  copper and g o l d  a r e  known i n  t h e  area,  bu t  these appear 
t o  be smal l  and a r e  p robab ly  n o t  b i g  enough t o  mine. 

The area i s  i n  a  metal p rov i nce  c o n t a i n i n g  copper,  lead,  z i n c ,  go l d ,  s i l v e r ,  
i r o n ,  t i t a n i u m ,  chromium and p la t inum.  Depos i ts  o f  these meta ls  may be found 
i n  t h i s  area i n  the  f u t u r e .  

Uranium 

No uranium depos i t s  a re  known t o  e x i s t  i n  t h e  area.  I n v e s t i g a t i o n s  f o r  
t h i s  resource have n o t  been c a r r i e d  o u t .  

Geothermal 

No geothermal resources a r e  known t o  e x i s t  i n  t he  a rea .  

Grave 1 

There a r e  smal l  g l a c i a l  and stream depos i t s  i n  t h e  area t h a t  would p robab ly  
be a  source o f  g r a v e l .  Because o f  t he  remoteness o f  the  area and t he  l a c k  o f  
fo reseeab le  development i n  t he  f u t u r e ,  these depos i t s  a r e  un impor tan t .  
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TUTNA LAKE 

O i l  and Gas, Coal 

The geology o f  t he  area i s  unfavorab le  f o r  resources o f  t h i s  t ype  o f  resources.  

Metal 1 i c  M ine ra l s  

There a r e  no known depos i t s  o f  m e t a l l i c  m ine ra l s  i n  t he  area.  The area 
i s  i n  a  metal p rov i nce  c o n t a i n i n g  copper,  lead,  z i n c ,  s i l v e r  and g o l d   lark, 
e t  a l ,  1975) ,  and depos i t s  o f  t h i s  t ype  might  be d iscovered i n  t h e  f u t u r e .  

Uran i um 

There a r e  no known depos i t s  o f  uranium i n  t he  area.  No i n v e s t i g a t i o n s  f o r  
t h i s  resource have been c a r r i e d  o u t .  

Geothermal 

There a r e  no known resources o f  t h i s  t ype  i n  t he  area.  

Grave 1 

There a r e  smal l  depos i t s  from g l a c i e r s  and streams i n  t he  area.  However, 
t he  remoteness o f  the  area and t he  l a c k  o f  any fo reseeab le  development makes 
any g rave l  resources un impor tan t .  
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GLOSSARY 

Known Coal 

Known coa l  as used i n  the  r e p o r t  i s  a  common term f o r  demonstrated c o a l .  

These two terms represen t  t he  same coa l  resources.  Known coal  i s  a  c o l l e c t i v e  

term f o r  t he  sum o f  m a t e r i a l s  i n  bo th  measured and i n d i c a t e d  resources which 

a r e  descr ibed  below. 

1 .  Measured - m a t e r i a l  f o r  which es t imates  o f  t he  q u a l i t y  and q u a n t i t y  

have been computed w i t h i n  a  marg in  o f  e r r o r  o f  l e ss  than 20 pe rcen t ,  

f rom sample a n a l y s i s  and measurements frorn c l o s e l y  spaced and 

g e o l o g i c a l l y  wel l -known sample s i t e s .  

2. I nd i ca ted  - m a t e r i a l  f o r  which es t imates  o f  t he  q u a l i t y  and q u a n t i t y  

have been compu ted .pa r t l y  f rom sample a n a l y s i s  and measurements and 

p a r t l y  f rom reasonable geo log i c  p r o j e c t i o n s .  

l n f e r r e d  coal  - mater i a l  i n  unexplored extens ions o f  demonstrated (known) 

resources f o r  which es t imates  o f  t he  q u a l i t y  and s i z e  a r e  based on geo log i c  

evidence and p r o j e c t i o n .  

Hypo the t i ca l  coa l  - undiscovered m a t e r i a l s  t h a t  may reasonably be expected 

t o  e x i s t  i n  a  known min ing  d i s t r i c t  (a bas in  c o n t a i n i n g  known c o a l )  under 

known geo log i c  c o n d i t i o n s .  E x p l o r a t i o n  t h a t  con f i rms  t h e i r  ex i s t ence  and 

revea l s  q u a n t i t y  and q u a l i t y  w i l l  pe rm i t  t h e i r  r e c l a s s i f i c a t i o n  as a  reserve  

o r  i d e n t i f i e d  subeconomic resource.  

The above d e f i n i t i o n s  a r e  f rom the  J o i n t  USGS--US Bureau o f  Mines Resource 

C l a s s i f i c a t i o n  and Opera t iona l  Procedures. F i gu re  1A i s  a  g raph i ca l  d i s p l a y  

o f  t he  terms. 



F i g u r e  1A - - C l a s s i f i c a t i o n  o f  M i n e r a l  Resources 
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S t r i p p i n g  r a t i o s  - a  s t r i p p i n g  r a t i o  i s  a  s imple method o f  comparing t he  

amount o f  overburden (ma te r i a l  above t he  coa l  bed) w i t h  t he  th i ckness  o f  t he  

coa l  bed. An example o f  t h i s  i s  as f o l l o w s :  

5 0 '  c o a l ,  100' o f  s o i l ,  g r a v e l ,  and sand above t he  c o a l .  The 

s t r i p p i n g  r a t i o  i s  2  t o  1 .  There a r e  no r i g i d  r u l e s  as t o  what 

c o n s t i t u t e s  an economic s t r i p p i n g  r a t i o .  The c o n s o l i d a t i o n  o f  t h e  

overburden,, t h i c kness  o f  t he  coa l s  and grade o f  t he  coa l  a r e  a l l  p a r t  

o f  t h i s  cons ide ra t i on .  However, s t r i p p i n g  r a t i o s  o f  l e s s  than 5 t o  1 

a r e  g e n e r a l l y  cons idered f a v o r a b l e  and r a t i o s  o f  10 t o  1 may be economic. 

Shor t  tons - a  s h o r t  t on  i s  t he  u n i t  o f  we igh t  used f o r  c o a l .  A sho r t  

t o n  ( avo i r dupo i s )  i s  2000 pounds (0.907 m e t r i c  t o n s ) .  A l ong  ton  i s  2240 

pounds (1.016 m e t r i c  t o n s ) .  Long tons may be conver ted  t o  s h o r t  tons by 

m u l t i p l y i n g  t h e  long  tons  by 1.120 and converse ly  sho r t  tons may be conver ted 

t o  long tons by m u l t i p l y i n g  by t h e  f a c t o r  o f  ,8929.) 

Present va lue  - a  cash- f low i n  t he  f u t u r e  d iscoun ted  t o  p resen t  d o l l a r  

va lue  a t  an assumed r a t e  o f  i n t e r e s t .  

Real d o l l a r  va lue  - a  va lue  expressed i n  terms o f  a d o l l a r  w i t h  a  purchas ing 

power o f  a  g i ven  year  ( i . e . ,  1975 d o l l a r s ) .  That i s ,  a  d o l l a r  w i t h  a  g i ven  

cons tan t  purchas ing power, p a r t i c u l a r  t o  a g i ven  year .  

Fu tu re  va l ue  - a  cash- f low i n  t he  f u t u r e  expressed i n  r e a l  d o l l a r  va lues .  

Present va lue  d i scoun t  f a c t o r  - t h a t  f a c t o r  which i s  used t o  b r i n g  t o  t h e  

p resen t  a  f u t u r e  r e a l  d o l l a r  va lue .  



COAL LEASE AND PROSPECTING PERMIT 

Permi t  Conversion t o  Lease 

A t  any t ime w h i l e  a  Coal P rospec t ing  Permi t  (page 62) i s  i n  e f f e c t ,  i f  

t h e  Pe rm i t t ee  shows t o  t he  s a t i s f a c t i o n  o f  t h e  d i r e c t o r  t h a t  t he  land covered 

by t h e  pe rm i t  con ta i ns  coa l  i n  commercial q u a n t i t i e s  and submits a  s a t i s f a c t o r y  

m in i ng  p l an ,  the  Permi t tee  i s  e n t i t l e d  t o  a  noncompet i t i ve  Coal Lease (page 63) 

on a l l  o r  p a r t  o f  t he  land covered by t he  p e r m i t .  

I f  more than 300 tons o f  coa l  a r e  used o r  marketed i n  any three-month 

pe r i od ,  t he  p rospec t i ng  pe rm i t  s h a l l  be conver ted t o  a  lease.  

R o y a l t i e s  a r e  f i x e d  be fo re  o f f e r i n g  t he  lease and s h a l l  be e f f e c t i v e  f o r  

a  pe r i od  o f  no t  more than 20 years .  - Note - t he  l a t e s t  a t tachments  (page 62 and 

63)  i n d i c a t e  a  move by t h e  S t a t e  t o  reduce t he  t ime p e r i o d  t o  10 years  f o r  

r o y a l t i e s  and r e n t a l  r a t e s  ad justments .  

Rental  - $0.25/acre f o r  t he  f i r s t  year ,  $0.504-/acre f o r  t he  2nd, 3 rd ,  4 t h  

and 5 t h  years  and $l.OO/acre f o r  each year t h e r e a f t e r .  

The lease i s  f o r  an inde te rmina te  p e r i o d  o f  t ime.  

Lease in fo rmat  i on  

Sec. 38.05.145 Leasing Procedure, Coal 

1 .  Depos i t s  o f  coa l  and S t a t e  lands c o n t a i n i n g  these depos i t s  a r e  sub jec t  

t o  d i s p o s i t i o n  under r u l e s  and r e g u l a t i o n s  recommended by t he  d i r e c t o r  

and adopted by t he  Commissioner and t he  p r o v i s i o n s  con ta ined  w i t h i n  

the  law. 

Prospec t ing  Permi t s  

2 .  On undeveloped areas r e q u i r i n g  e x p l o r a t i o n  work,  the  Comniissioner 

may issue t o  q u a l i f i e d  a p p l i c a n t s  p rospec t i ng  pe rm i t s  f o r  a term o f  

two years no t  exceeding 5,120 ac res .  



I f  w i t h i n  t he  p e r i o d  o f  two years ,  s a t i s f a c t o r y  p roo f  o f  

commercial q u a n t i t i e s  o f  coa l  and a  s a t i s f a c t o r y  m in i ng  p l a n  i s  

submi t ted,  t he  Permi t tee  s h a l l  be e n t i t l e d  t o  a  lease f o r  a l l  o r  

p a r t  o f  t he  land i n  h i s  p e r m i t .  

A coa l  p rospec t i ng  pe rm i t  may be extended f o r  two years  i f  

the  Permi t tee  has been unable ,  w i t h  t he  e x e r c i s e  o f  reasonable 

d i l i g e n c e ,  t o  determine t h e  ex i s t ence  o f  workable  coa l  d e p o s i t s  

and d e s i r e s  t o  do a d d i t i o n a l  e x p l o r a t i o n .  

a .  F i l i n g  f e e  $20.00 

b .  No s t i p u l a t e d  r e n t a l  f e e  

c .  S t i p u l a t i o n s  f o r  r o y a l t y  w h i l e  urider t h i s  lease .  

For f u r t h e r  i n f o rma t i on  rega rd i ng  Alaska coa l  and leasab le  m ine ra l s ,  t he  

reader i s  r e f e r r e d  t o  t h e  Department o f  Na tu ra l  Resources p u b l i c a t i o n  

"Regulat ions and S t a t u t e s  P e r t a i n i n g  t o  Coal and Other Leasable M ine ra l s  on 

Alaska Lands as Contained i n  t he  A laska A d m i n i s t r a t i v e  Code and t h e  Alaska 

S ta tu tes" .  



APPEND l X 



Vork  T'crforrncd Under Con tract: i a l i  t h  

S t a n f o r d  Resea rch  T n s t i t u t c  
blcnlo P n r l i ,  Gal i f o r r i  i , . ~  

f o r  

O f f  i c e  o f  C o a l  Rcr;cnrc:ll 
I ) ~ > p , ~ r t r : ~ c b n L  of' t l ~ c  Jn t~ . ! r . ,o r  

\ < , l s I ~ i ~ ~ i ; t o n ,  0. C .  200:17 

OCR Contract: S o .  14-32-0001-1516 



I. '( .  l ~ . \ v ~ l . t l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i v 

11)  t l " ) l I \ l ~  t l ~ l l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

0 1 1 1 1 1 1  I ) " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  Coal C o n v c ~ . s i o t ~  5 

I I 1 1 t l i o 1  . . . . . . . . . . . . . . . . . . . . . .  11 

is;:~l-ltc Ls P o l '  S u l  v c n  1 I ~ c l i ~ l u c l  Con1 . . . . . . . . . . . . . . . . . .  1.1 

Col'lc1u:;ions . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

1 lic1~11::i C o n 1  Ilcscl'\lcs of Soutll C c ~ ~ t r n l  A l : ~ s l r : ~  . . . . . . . . . .  3 

2 I!elujc;:~ 1)ol.t  alltl 'l'l.nns[~ol.taLion t \ l t c l . n ~ \ t i v c s  . . . . . . . . . .  12 

. . . . . . . . . . . . . . .  3 11cl.i.tl V l c .  \r of h'ol.tli I:orcl:111(1 Arcn 12 

a 1  Ccls t Cv~~il)orle~~Ls of 1)clivcl'ccl I .  i c l u i t l  So lven t  I<cf inctl Con1 . . . .  1 7  

1 Co;11 ( > ~ 1 . 1 1 l t y ~  13cl11gn i \~ ' cn  Con1 . . . . . . . . . . . . . . . . . .  . 1 

2 :\lill~lli: C o s t s .  1lclu;;:i I'l 'ojcct . . . . . . . . . . . . . . . . . :  5 

:I I ' i lo t  I)1:111t Y ~ c l t l s .  11clut:n Aye:) C o n 1  . . . . . . . . . . . . . . .  Y 







I'I.O(ILI(-: t t I.:II\S I I I I I *~  :i I. 1o11--11ol,t SIII*\,C~J~ .i 11 11 I :I s l i : ~  , V(.OIII I I I~ J  L,.G ( I  I o v ( -  1.- 

1 ; l t l ( l  1  1 ~ : l I ~ ~ ~ ~ ~ l ~ ~ ~  L i t  l o l l  I)<! ( \ < C < ! l \  \$, I1 I \ Q  l l l t ) \ l  I I1 ; l l l ~ l  ~ ) l ~ l l l ~ L ~ s ! -  111;; 1 ,  1 : I l l  1  , 
~ ~ ~ ~ ~ ~ ~ l l ~ l l l l  LC':) ( 1 1  >><5;l 1 l'.ll1,5 ]>111'1 :I J l l l l  O f .  l ' L ' ! ' 1111~(1  ~ ~ 1 ' 0 1 ! 1 1 L '  1 ( ( 1  l 1 ; l < ' 1  1 J C 1 ' l I : l  

C t ) \ l l i  t . 1 ' 1 1 ~ 5  , i: L C  . 



S c v c . ~ . a l  :111:1l ~ r s c - s  h n \ ' c  I ~ c c t ~  1 1 1 : \ t l c  t i11 1 l c . l ~ l ~ o  c o : ~ l  1 0  ( I ( :  t ~ I . U I  i I I ~ .  1 1 :. ~ : ( I I I I ~ ) O -  

s i t  l o l l .  ' l ' l ~ ~ ! s c  ; I I I ; I  I !a:7(:h ; I J , ( :  . ~ I ~ C , I I I I I J ) ~ ~  1 ~  1111 t : ! I )  : ~ I I ~ ) I . ~ I S ~ I I I : I  I (; : I \ ~ ~ ~ I . ; I ; : c  L : O I ; I I ) O S  J - 
t 1011  , I < ) l ' l l i c t i  f 1.111;1 < I , \  1 ;t 1 1 .0111  CI(:VC.I.;\ 1 s t r t l l . ~ : ~ : ~  , j s S \ \ O \ \ I I  111  ' l ' ; i l ) l ~ ~  1 . ' l ' \ i  1 5  

h l ~ o i r , s  I l l : \  t t 11c ( . I . J : \ ~  1, ~ , c ~ l : i t  1 krc ly  I o \ r  J I I  s l l l l  ~ I I '  ( .:! I J C I ' C ~ ' I I ~ )  ; 1 1 1 0  1 1  1 ; : 1 1  I 11 

\ ~ ; : l L L ~ l -  ( 2 . 1 .  9 ] l c ! l n C c ~ l l  t )  . ' l ' l l ( ! ~ C  : l \ - L B l , ; l z c  v ; l l ~ l c ! S  : l l , c  l l s < ~ c l  1 1 1  1 1 1 ~ -  l 0 . l  1 1 1 ~ ~ ~ 1 1 ~ ; ~  S C V ~  l ( l 1 1  

1 0 1 '  ( l ( ' ! - s l ~ ~ l l  : I l l c l  : l l l ; l  l ) ' : - - l ! ,  ~ J J  [ ~ I L '  ~ ~ ~ I ~ l V L ~ l ~ S l ~ ~ l l  111 : I l l  1 , i l l  l ~ I O \ l l ; ~ l  I , I ~ I I ' L *  Ll(:C'Ill ' ; i  1 L' c ' l l : ~  1 

( 1 0 : i l  1 t ) ,  (!;I t :I ; 1 1 , c >  I I C C , C I C ( I  101. ;I 111u1.c I ) I . ~ C  1 :ZC cl~:sj K I ~ .  





' I ' l l<!  l;<:lll;::l c o : i 1  ~l~:l)llsl 1s 1 iL ,  i l l  :I l s ~ ~ l : l t  i \ ~ c l y  f l ~ l t  , s l i l ~ l l l l ; :  l . c ~ : J l ~ l l  \ V l  t l l  

1 i ~ c  ;11 1 1  t11c11.n I . : I I I ; ; ~ I ~ K  1 I . O I I I  1 , :<OO ( ( 1  2 1 ~ 0 0  rc>ct . J I I \ * C S : ;  t . t ~ : l  t 1 0 1 )  I I : I >  sI)o~, . : I I  I l1:11 , 
;11 1  I I{> \ I ; : I I  \ v ~ t i  i v c . ' ~  1  ! I < ,  I. C : O I I ( I ~  t i o ~ i s  S ( ~ C ~ I I I  S C V C I - ~  C O I I I I I : I ~ ~ C ~ ~  \ \ I  L I I  1  I I C ,  C I I I I ( ~ J  1 ~ O I I ~  

111 I I I ( I : -  L (-11 1111' I I I \ ? c . I .  '15 C \ : ~ ~ . C S ,  j t ~ 1 1 0 1 1 1 1 1  I ) c  I ) I ) ~ s I I ) J c  L o  I1 I 1  1 2 % ~ '  c ' S J ~ I  J I I I :  

I I I l I I J I1 : :  Lc'<:l111 1 ~ ; t I L ' s  :11 l : ( . i l l i : :1 .  1 '1 .C l  l l l l i l l : i l ~ ~ ~  ( l ; k t : l  1 l l ( l i c : ; l  t c  t11:1 I 1 I 1 c  <.o: t1 i lLt-  , 

1 ) O S l  L:; 1 lL! 1 1 1  I ~ ~ V O  0 1 .  \ I l l ~ C , ( !  l i ~ l l ~ l / , o l l L : l l  5c:11115 C ; l c ~ l  ( 1 1  \ ~ ; l l l c l l  v ; l l sy  J I I  \ I l l  c k l i c ? s s  

l i ~  ( j  I ( 1 1  ' 1 .  '!'l~ct:.c I : \ c ' t o ~ ' s  I l a \ - c ?  I ) c ' c l i  i ~ s c ~ l  L o  tlc..;:~::~~ ;I 5 ~ 1 1 , l : i c c .  I I I . I I I I I ~ K  

O ~ ) C J I . : I  L i o r i  : \ I I ( I  . ~ t ~ l ) s c ~ c l t i ~ ~ l ~  L 1;111(I I . C C ~ ; I I I I : I L I I . J I I  1 0 1 .  (11c: l ; c < l t ~ ; : ; l  c o ; l  1 . l i b  Li111a lc.5 

I I c ~ i  I I I  I I I I I  L I , ; I  c L I I i I L I I : I  J ( 

~ 1 1 ~ ) l l l ( I  I J C  ~ J l l l l l L ( ~ ( l  O \ I  t L I ) L \ L  ~ . ~ l i v l ~ ~ ~ l l l l ! l ~ i l ~ , ~ l l  l ~ C ~ \ l l : i  L l o l l 5  1 . 0 1 -  S l l l ~ l  LICt! c l l ; i l  l l i l l l ~ ! ,  

i v ~  1 1  ~ I I I ( I O ~ I I J  t ~ . & ( l l ) ~  : L I ) I )  1).  ,111 L l 1 1 s  1 . ~ ~ & : 1 0 1 1  ; I I I [ I  I ~ I : I ) *  i l l  S ; l c t  , I I L ~ C C I I I I L ~  5 t 1.1 C: 1 ~ ~ 1 .  (1111.- 

J I I K  L I I ~  ; ) ( ! I . ~ o [ I  c ) J '  ll11s O I I L ~ I . : ~  t ~ O I I .  ' 1 ' 1 1 ~  cos L 01' S L I C I I  1 I I C ) ~ ~ O L I ; : I I  I . L ! C ~ : I I I I : ~  L I O I ~  I I ~ ~ s  

I ) V < ' I ~  3 I\C 1 t\<!cil 111 I  l \ c  J)L'<'I III111i;I 1'y 1111111II;: C O S t  C 5  L1III:I C ' 5 .  









Gross IIC: I  L i l l ~ :  v : i l u c  , l i t u / l i )  

o < * l I : >  1 t y  ~ l l ) 5 / l l : l  1,l3<! 1 

: ; l l l l - l l l ~ ,  \vtx,:: 

J ~ , 1 ' 1 J ~ ~ ~ ~ l >  !<'t.','h 

;1 s 1 \ , \ v  t. I,': 
I )  

I .  1 i I I  , 1.' 
0 

\ ' l ~ ~ t ) : - , l l ) ' ,  (:I1 ; I [  : < ( ) ( J  1; 









t n 
I l l  

<.' -- 
t - 
4 
:/ 
LT 
11 1 
t- 
_I .: 
-9 - .  
0 -. 
t- 
c: 
i- 
r.- . ,- 
0 
C.. 
L? 





I l l  Ol ' (11'1 '  ( 0 1 '  ( 1 1 ~ '  ( !< ' \ '< :  ~ ~ J ] ) I ~ I < ' I \  L 0 1  Ll~t . !  ] ; L ' \ \ l ~ ! : l  (:(I;\ 1 [ 1 < ' 1 ) 1 1 ~ 1  I.5 l o  1 1 ~ '  l l l ' ~ l < ' ~  1 -  

<';I 1 , : \ t i  : I ~ ~ I > ( ; ~ I ; I  l ( ,  I;,:\ I'I\L. I 11111.5 1 (::.; I:. L I  t r l '  OIL' I.c'I .I IIC'CI I I I ' ~ ( ~ \ I ( ,  1 . '$';.I I11111 t 

II\:\I'\:(: L , L \ \ c  CO:\ 1 I J ~ ~ \ > < I ~ I ~ ~  L \!\\IS t. I > ( >  C O ~  t C O I I ~ I ~ P  L 1 I l \ ' c  \v.\ 111 5 ~ I : I >  1 1. 1 1 1 ~ 1  5 , 1 01' 

I ~ I C S C '  I ' ( ' : i : ,OI \S ,  ;1 ] ) I . ( '  1 l l l l l  1 l : l l . y  Sl 1 l l l y  \';;IS 111;1(1c' 0 1  L~IICI'::) ' 111:11'I~;L'I. L l 'C' : l t l ! -  111 

L J s l l ~ : ~ ~ ~  .I:ICI 1 1 1 1  \ li(, Y,I,:~ I C,'IJ,I!-, 1 0 1  I II(: 1'11 I S l :t I (*.+ ;t1;1I C:III;I<~;I, 



1\11 C : S L  l111:11.(. '  0 1  c . o : i  15 or ( : O I : I ~ ) C ' ~  i ll\'(: I ' \ I c ' ~ s  111 ~ : 0 1 1 : ; 1 : 1 ! 1 1  1 ! ' 7 , 1  I I .S .  ( 1 1 1 1  - 

I S  1  s I 1 1 : I l  S ( 1  1 J I I )  I ' I  I J I I I )  . ' I  i l l :  cs : . i  11:1:t  t c t l  

t o  1 :I 1 C O > >  t 0 1 '  sol  \ ,L>l l  L l l , f  l l l P ( 1  c o a l  ~ ) l ~ < l ( I \ l ~  ( 5  ( I< '  11 \ ,C8 I.L.(! t 0 c-:1<:11 < 11 t . l 1 I . * h c  1;I:l 1.- 

I:(! t ,s i h  : 7 1 ~ ~ ~ \ c v ~ ~  . L I I  '1';11)1(: J 0. ' I ' I I C > C ~  ~ ~ ; I J ~ I O S  , \ ~ ; I I ~ c I ~  i n ; ~ i , y  I ) C * L \ V L > C , I ~  > I . 00 ; 1 1 1 ( l  > J  .SO 

I IL ' l '  1111 11  1 0 1 1  \I ( ~ ~ ! ~ ) C l l ( ~ l ~ ~ ~ ' ,  l l ] ) < ) l \  L ~ I c !  .[ 2 1 1 i l l l L ' l ~ l l  5 L l ' l l C :  t 11 la(: 111 [ ~ ~ ~ ' ~ ~ L ~ I I C ~ C ' I '  , 
\ : I ) , ) I I  t I I P  [ ) I ~ O ~ I I I C ~  1 ) , ] ) ~ ~  : I I I ( I  ~ I I ) O I I  I I I C  ( ! ~ ! s t i 1 1 ; \  L 1011 , ; ~ i , c *  t l ~ ( !  > I I I I I I  0 1  I I I  I I ) ~ I ~ ; : ,  C O I I -  

V C t 1 . h l U I 1 ,  ; i l l ( l  1 1 ~ : 1 1 1 S ~ ) o l . ~ : 1 L 1 1 1 I l  c 0 5 t s .  ' l ' I 1 c y  l ~ 1 c l \ l ~ l ~ ;  i l  ( : l ~ c , ( l : i  I  0 ;  2s C C I l L S  ] ) e l .  ~ : 1 s  - 
1 0 1 1  I U l '  t !>e  L l l ~ I l l  I I ~ ( I ~ ~ O L : ~ ~ I ~ I ) ~ > I I  l i ( l \ ~ i ( I , \  I ) ~ ' O ~ I I I C C ~ ( I  111 L I I C  S l i C  ~ J I ' O C C > ! ~ ,  'l'II<:>>l: 

l ~ c s \ l l  ts 1 l l ( I 1  ~ ; I t . e  t !I:, L s l l l \ * c ~ l l  t l ~ ~ ~ l l l ~ ~ ( l  c031 1 1 ~ 1  l \ ~ C ' l ~ C ~ I  L o  c:\ 1 I l O I ~ l 1  1 ;1  0 1 .  L J : i l ) ; l l l  

( i ' l k ! , \ l 1 ' ~ '  ' 1 )  \ ' . 0 \ 1 ~ ( 1  ~ J L '  ( : C ) i l l ] ) ~ ! t  1 L l  \'P \ V l  L l l  ]X2 L l ' t ) ~ ~ ~ l ! l l  1 ~ 1 ~ 1  0 3  1 S : I  1 [ \ : < '  C 1 1 1 ' 1 . ~ ' 1 1  1  

; ) J , ~ c : ( !  < ) I  5 1  1 I ) C J .  l ) ; ~ ~ . i . t ! l  ( $  1 .  7 5  I)C!I. 1 , 1 i 1  i ~ I J I I  ] ; \ \ I )  . 1 1 1  t I I O \ I L ; I I  l . ~ c ~ t  L , O I C ~ O I ; I  ; ) I . I ( - L ~ ~  

; : I ; I > '  ( 1 0 ~ 1  I.II(! : i t 1 1 ' 1  I1 5 1 0 1 ) ~ :  : 1 1 1 0  <111t  ~:1 '  C O I I  I  I I ~ L ' I I I  :I 1 : > l i ~ . 1  1 I ' c ' : > ( . J ' L ' L ' ~  ; I ~ ' c  ( I < : \ ' c , ~  - 
( J ] ) L , ( I  t l ~ ( :  I ) ~ J L C I I L I ; I ~  ~ I I I I ~ I , I \ I I I I  c o s l  1.11' sol V C ~ I I  L 1 . ~ a 1  111(:(l c 1 ~ : \ 1  I ) I ~ ~ ( I I I ( ~  ?, Is 5 \ 1 1  - 
J J c l ~ , 1 1 t  I ) ?  I ( J \ V  \ o I ' V I I I ; ~ ~ I I  ~ * O I : I I I C L J  L L \ ~ L , ,  ' I ' l l 1 1 5 ,  ,I t ; 1 1 ) 1 < , : 1 1 , : ~  1  1 ( I ( ~ V L ~ ~ O ~ ~ I I I ( . * I ~  1 

0 1  1 1 1 )  :v < : l l ; l l  ~ ' I . ) ~ I \ ' < : ~ ' ~ ~ ~ I I I ~  < : l ~ l l l ~ ) / i : ~  1 5  ~ ) t l ~ l . ' l l  1 . l i l l  1) '  ~ ~ ~ 1 1 1 1 ~ ~ 1 l 1  I t ' ; \  1 I \ '  i ( ' ; l ! b J ! ~ \ ( ' .  





n 
L J J  



$ 0 . 8 5  s o .  !I 1 



CHANGING E C O N O M I C S  OF ALASKAN COALS .!f 

Robert Bo t tge ,  M in ing  Engineer 
Alaska F i e l d  Opera t ion  Center 

U . S .  Bureau o f  Mines 
Juneau, Alaska 

The increase i n  energy p r i c e s  i n  t he  Un i t ed  S ta tes  has generated a  
renewed i n t e r e s t  i n  A laska ' s  c o a l .  Indeed, ou r  purpose i n  meet ing here 
t h i s  week i s  t o  take an updated l o o k  a t  Alaskan c o a l s ,  t h e i r  d i s t r i b u t i o n ,  
geo logy,  c h a r a c t e r i s t i c s ,  and economics. My approach t o  app ra i s i ng  t he  
changing economics o f  Alaskan coa l s  i s  t o  es t ima te  t he  cos t  o f  produc ing 
one m i l l i o n  tons o f  coa l  annua l l y  i n  f o u r  d i f f e r e n t  areas o f  Alaska, p r o j e c t  
these cos t s  t o  1978, and compare them w i t h  t h e  est imated c o s t  o f  produc ing 
o i l  and gas. 

The t imeframe f o r  making these c o s t  es t imates  was f a i r l y  s h o r t .  But 
t h i s  seems t o  be t he  way t he  wo r l d  i s  go ing  now; more people  want more 
answers t o  more compl icated ques t ions  more q u i c k l y ,  p r e f e r a b l y  yes te rday .  
The proper  e v a l u a t i o n  o f  a  coa l  depos i t  i s  a  c o s t l y  endeavor. Time, money 
and Bureau p o l i c y  p rec lude  our  making a  proper  e v a l u a t i o n  o f  each depos i t  
f o r  which c o s t  data i s  requested. Such an e v a l u a t i o n  r e q u i r e s  an exp lo ra -  
t i o n  and d r i l l i n g  program fo l l owed  by b u l k  sampling and coa l  p r e p a r a t i o n  
t e s t i n g  t o  determine t h e  c h a r a c t e r i s t i c s  o f  a  s p e c i f i c  depos i t .  Such a  
program o f  e x p l o r a t i o n ,  d r i l l i n g ,  sampling, and t e s t i n g  r equ i r es  a  minimum 
o f  one year .  A  more r e a l i s t i c  es t ima te  i s  two o r  t h r e e  years .  The es t imated  
c o s t  o f  produc ing coa l  f rom one s p e c i f i c  depos i t  based on such an e v a l u a t i o n  
i s  p robab ly  w i t h i n  5 t o  10 percen t  t h e  a c t u a l  c o s t .  

An a l t e r n a t i v e  t o  a  proper  e v a l u a t i o n  i s  one i n  which t h e  engineer  
assumes he knows t he  v i t a l  i n f o rma t i on  gleaned from e x p l o r a t i o n ,  d r i l l i n g ,  
sampling and t e s t i n g .  Here, t h e  geology i s  assumed t o  be s i m i l a r  t o  an 
ad jacen t  area f o r  which a  d e s c r i p t i o n  e x i s t s ,  and t he  na tu re  o f  the  over -  
burden i s  assumed t o  be competent f o r  underground m in i ng  o r  s t r i p p a b l e  f o r  
su r f ace  min ing .  We f e e l  an e v a l u a t i o n  o f  t h i s  t ype ,  where t he  impor tant  
parameters a r e  assumed, the  c a p i t a l  cos t s  f o r  the  m in ing  and c l e a n i n g  
equipment a r e  determined, and the  manpower and o the r  ope ra t i ng  cos t s  a re  
de r i ved ,  r e q u i r e s  approx imate ly  t h ree  man-months per p r o p e r t y .  The est imated 
c o s t  r e s u l t i n g  f rom t h i s  type o f  e v a l u a t i o n  i s  p robab ly  accu ra te  t o  w i t h i n  
p l u s  o r  minus 20 pe rcen t .  

More r e c e n t l y ,  the  t ime a l lowed f o r  e s t i m a t i n g  the cos t  o f  produc ing 
f rom depos i t s  o r  areas has shortened from t h r e e  months t o  as l i t t l e  as 
t h r e e  days. Requests f o r  c o s t  es t imates  come3from bo th  i n d u s t r y  and govern- 
ment. Companies t h a t  have never operated i n  AlasKa a re  ask i ng  what l e v e l  

A  paper presented a t  t he  Alaskan Conference on Coals,  U n i v e r s i t y  o f  
Alaska, Fa i rbanks,  October 15 -17 ,  1975. 



o f  cos t s  they can expect t o  see should they a t tempt  t o  develop c e r t a i n  
p r o p e r t i e s .  They want t o  know what f a c t o r s  d r i v e  up t he  c o s t  o f  Alaskan 
development. But o f t e n  t he  one t h i n g  they a r e  r e a l l y  seeking i s  a  number 
they can r e l a t e  t o  o t h e r  p r o p e r t i e s  be ing  cons idered elsewhere i n  A laska,  
the  Lower 48,  o r  abroad. Government agencies a r e  more concerned about 
genera l  areas r a t h e r  than s p e c i f i c  p r o p e r t i e s ;  however, t h e i r  requests  
bear one resemblence t o  i n d u s t r y  requests- -a  s h o r t  t ime  f o r  making the  
de te rm ina t i on .  

What should be done about these reques ts?  Should we t r y  t o  conv ince 
those seeking i n f o rma t i on  t h e i r  requests  a r e  unreasonable i n  t h e  t imeframe 
a v a i l a b l e ?  Should we suggest t h e i r  ques t ions  be made i n t o  b e a u t i f u l  research 
p r o j e c t s  o f  a lmost  any t ime o r  money d u r a t i o n ,  p r e f e r a b l y  ones l a s t i n g  one 
o r  two years? O r ,  should we shrug ou r  shoulders  and ignore the  reques ts?  
T h i s  l a s t  p l o y  works w e l l  u n t i l  one 's  own agency i n i t i a t e s  a  program which 
demands t he  genera t ion  o f  cos t  da ta  f o r  every  known resource.  

One q u i c k  and d i r t y  s o l u t i o n  we have dev ised f o r  answering these 
"qu icky requests" i s  the  upda t ing  o f  pas t  s t u d i e s  t o  the  p resen t ,  and then 
A laskan i z i ng  t he  da ta .  The i n g r e d i e n t s  r equ i r ed  a r e  a  s tudy para1 l e l  i ng  
t h e  p r o p e r t y  a t  hand, t h e  c a p i t a l  and o p e r a t i n g  cos t s  i n c l u d i n g  d e p r e c i a t i o n ,  
a  p r o f i t a b i l i t y  f a c t o r  and f i n a l l y ,  indexes, s p e c i f i c a l l y  a  c o n s t r u c t i o n  
index, an o p e r a t i n g  index, and an A laskan i z i ng  index. A proper  massaging 
o f  t he  va r i ous  i n g r e d i e n t s  w i l l  produce a  d r y  da ta  powder which my w i f e  
i n s i s t s  engineers  t h r i v e  upon. As word o f  your  d r y  da ta  spreads, you w i l l  
f i n d  y o u r s e l f  immersed i n  water  heated by t he  f r i c t i o n  you 've  c rea ted  w i t h  
your numbers. T h i s  concoc t ion  o f  d r y  da ta  powder and ho t  water may be 
recognized a t  a  d i s t ance  as "hot index soup," a  substance which nour i shes  
those ask i ng  f o r  a  q u i c k  handout and a l l o w s  the engineer  t o  beat a  has ty  
r e t r e a t  back t o  h i s  p resen t  one-year p r o j e c t  i n  hopes t h a t  a l l  w i l l  be 
f o r g o t t e n  soon. 

L e t ' s  see how t o  app l y  "soup indexes" t o  the  p resen t  ques t i on :  what 
a r e  t he  economics o f  produc ing coa l  i n  Alaska today and how do t he  cos t s  
compare w i t h  o t h e r  f u e l s ?  Wi th  o n l y  one o p e r a t i n g  coal  mine i n  t he  S t a t e  
t h e r e  i s  p rec ious  l i t t l e  da ta  t o  draw upon, thus another  reason why "soup 
indexes" a r e  used. Even i f  a  f u l l  work ing knowledge o f  t h a t  one coal  mine 
were a v a i l a b l e ,  we would s t i l l  be guessing a t  t he  cos t s  e n t a i l e d  i n  produc- 
i ng  coal  e lsewhere i n  t he  S ta te .  Since t h i s  would no t  so l ve  the  problem, 
l e t ' s  l ook  a t  t h e  da ta  a v a i l a b l e  t o  d e r i v e  cos t s  f o r  m in i ng  i n  t he  Beluga, 
J o n e s v i l l e ,  Healy,  and A t t i g u n  areas.  F o r t u n a t e l y  two d e t a i l e d  coa l  s t u d i e s  
pub1 ished by the  Bureau o f  Mines f o r  t he  Lower 48 p rov i de  a  bas i s  t o  beg in  
our  s tudy .  The f i r s t  i s  I C  8535 e n t i t l e d  "Cost Analyses o f  Model Mines f o r  
S t r i p  M in ing  o f  Coal i n  t he  Un i t ed  States, "  and t he  second i s  IC 8632 e n t i t -  
l ed  "Basic Est imated Cap i t a l  Investment and Operat ing Costs f o r  Underground 
Bi tuminous Coal Mines." Since c a p i t a l  and ope ra t i ng  cos t s  were de r i ved  i n  
1969 and 1973, they have t o  be updated t o  1975. The Chemical Engineer P l a n t  
Cost lndex i s  used f o r  upda t ing  c a p i t a l  cos t s  a n d ' t h e  Nelson Ref ine ry  Process 
lndex pub l i shed  i n  t he  O i l  and Gas Journa l  i s  used f o r  upda t ing  o p e r a t i n g  
cos t s .  Es t ima t i ng  c u r r e n t  cos t s  us i ng  these indexes i s  enough t o  pu t  us 
i n  ho t  wa te r .  Moving the mines t o  Alaska p resen ts  t he  most ques t i onab le  



p a r t  o f  the  s tudy ,  and t h i s  pu ts  us i n  the  soup. Moving i s  done v i a  an 
index map c u r r e n t l y  under development a t  t he  Alaska F i e l d  Opera t ion  Center 
i n  Juneau. Soup indexes f o r  the  S t a t e  were de r i ved  by t h e  au thor  based 
upon p rev ious  min ing  economic s t ud ies ,  the U . S .  Army's M i l i t a r y  P r i c i n g  
Guide, and a  f i l e  on c o n s t r u c t i o n  cos t s  o f  b u i l d i n g s  completed around t he  
S ta te .  Probably  c o s t  es t imates  us i ng  soup indexes may be no c l o s e r  than 
p l u s  o r  minus 33 pe rcen t .  

For the  A t t i g u n  area on t he  Nor th  Slope o f  t he  Brooks Range, we used 
as our  model an underground b i tuminous coa l  mine produc ing 1.06 m i l l i o n  
tons o f  coa l  annua l l y  from a  6 - f o o t  coa l  seam ( f i g .  1 ) .  Using soup indexes 
o f  2.10 f o r  c a p i t a l  cos t s  and. 2.04 f o r  o p e r a t i n g  cos t s  over  those i n  t he  
Lower 48,  we ob ta ined  c a p i t a l  cos t s  o f  $40.4 m i l l i o n ,  $19.7 m i l l i o n  f o r  
o p e r a t i n g  c o s t s ,  and $2.5 m i l l i o n  f o r  d e p r e c i a t i o n .  These cos t s  i nc l ude  
h i g h  wages and the  assumptions t h a t  243 underground miners  wi  1 1  come t o  t he  
mine t o  work. For 12, 15 and 20 percen t  DCF  r a t e s  o f  r e t u r n  on investment,  
s e l l i n g  p r i c e s  o f  $22.27, $23.59 and $25.90 per ton ,  r e s p e c t i v e l y ,  were 
r equ i r ed ,  o r  $1.48, $ 1  .57 o r  $1.73 per m i l l i o n  B t u ' s  based on coa l  hav ing 
7,500 B t u ' s  per  pound. 

For e s t i m a t i n g  t he  c o s t  o f  m in ing  one m i l l i o n  tons o f  s o f t  coa l  annua l l y  
i n  t he  Healy area,  we used as our  model a subbi tuminous s t r i p  mine i n  Montana 
( f i g .  2 ) .  A 25- foot  seam o f  coa l  was o v e r l a i n  by an average o f  75 f e e t  o f  
overburden. We reduced t he  sca le  o f  t h e  model from f i v e  m i l l i o n  tons per 
year t o  one m i l l i o n  us i ng  t he  s i x - t e n t h s  f a c t o r .  Using soup indexes o f  1.43 
f o r  p l a n t  c o n s t r u c t i o n  and 1.62 f o r  p l a n t  o p e r a t i o n ,  we de r i ved  t o t a l  
c a p i t a l  cos t s  o f  $11 .4  m i l l i o n ,  ope ra t i ng  cos t s  o f  $7.2 m i l l i o n ,  and depre- 
c i a t i o n  cos t s  o f  $0.8 m i l l i o n .  For 12, 15 and 20 percen t  DCF r a t e s  o f  
r e t u r n  on investment,  we de r i ved  s e l l i n g  p r i c e s  o f  $8.21, $8.60, and $9.30 
per  ton,  r e s p e c t i v e l y ,  o r  48, 51 and 55 cen ts  per  m i l l i o n  B t u ' s  based on 
coa l  hav ing 8,500 B t u ' s  per pound. Again,  these a r e  average p r i c e s  f o r  
coa l  on an as rece ived  bas i s  f o r  o n - s i t e  power genera t ion .  

For the  J o n e s v i l l e  area,  we used as our  model an underground mine produc- 
i ng  1 .O6 m i  1 l ion  tons o f  b  i tuminous coa l  annual l y  f rom a  6 - foo t  seam ( f i g .  3 )  . 
Us ing soup indexes o f  1.26 f o r  p l a n t  c o n s t r u c t i o n  and 1.54 f o r  p l a n t  o p e r a t i o n  
over  t he  Lower 48 cos t s ,  p l a n t  investment came t o  $24.2 m i l l i o n ;  p l a n t  opera- 
t i o n ,  $14.9 m i l l i o n ;  and d e p r e c i a t i o n  $1.5 m i l l i o n .  For a  12 percent  DCF 
r a t e  o f  r e t u r n  on investment,  t he  p r i c e  r equ i r ed  was $16.25 per  t on  o r  
65 cen t s  per m i l l i o n  B t u ' s .  For 15 and 20 percent  DCF r a t e s  o f  r e t u r n  on 
investment,  the  r equ i r ed  s e l l i n g  p r i c e s  were $17.03 and $18.42 per  t on  o r  
68 and 74 cen ts  per m i l l i o n  B t u ' s  based on coa l  hav ing 12,500 B t u ' s  per 
pound. These may be o p t i m i s t i c  es t imates  f o r  m in ing  J o n e s v i l l e  coa l  owing 
t o  the  s teep d i p  o f  the  beds. 

For t he  Beluga a rea ,  the  analogy o f  a  s t r i p  mine i n  Montana produc ing 
5 m i l l i o n  tons o f  coa l  a n n u a l l y  f rom a  25- foo t  seam o f  subbi tuminous coa l  
was used ( f i g .  4 ) .  Overburden averaged 75 f e e t .  Th i s  mine sca le  was 
reduced t o  one m i l l i o n  tons annua l l y  us i ng  t he  s i x - t e n t h s  f a c t o r .  Using 
indexes o f  1.68 f o r  c o n s t r u c t i o n  and 1.74 f o r  o p e r a t i o n ,  the  f i n a l  c a p i t a l  
cos t s  became $13 .4  m i l l i o n ,  ope ra t i ng  c o s t s  were $7.7 m i l l i o n ,  and depre- 
c i a t i o n  $0.9 m i l l i o n .  The f i n a l  r equ i r ed  s e l l i n g  p r i c e s  a t  12, 15 and 20 



percent  DCF r a t e s  o f  r e t u r n  on investment were $8.92, $9.39,  and $10.20 
per  ton,  r e s p e c t i v e l y .  Th i s  works o u t  t o  59, 63,  and 68 cen ts  per m i l l i o n  
B t u ' s  based upon 7,500 B t u l s  per  pound. 

Up t o  t h i s  p o i n t  we have es t imated  t he  p r i c e s  r equ i r ed  t o  produce 
about one m i l l i o n  tons o f  coa l  annua l l y  f o r  o n - s i t e  power genera t ion .  As 
t he  Beluga area i s  a  l i k e l y  spot  f o r  development i n  t he  near f u t u r e ,  l e t ' s  
l ook  a t  t he  c o s t  t o  produce 1 ,  3 ,  and 5 m i l l i o n  tons of  coa l  annua l l y ,  and 
b r i n g  i t  t o  t he  coas t  f o r  expo r t  f rom Alaska ( f i g .  5 ) .  As our  model, we 
aga in  used a  f i v e  m i l l i o n  ton-per-year  mine i n  Montana produc ing f rom a  
25- foo t  seam and hav ing an average overburden o f  75  f e e t .  Using ou r  soup 
indexes f o r  the  Beluga area we ob ta ined  t o t a l  c a p i t a l  cos t s  o f  $35.2 m i l l i o n  
f o r  t he  f i v e  m i l l i o n  ton-per-year  mine, $25.9 m i l l i o n  f o r  t he  t h r e e  m i l l i o n  
ton-per-year  mine, and $13 .4  m i l l i o n  f o r  the  one m i l l i o n  ton-per-year  mine. 
To i n s t a l l  a  35 m i l e  r a i l r o a d  w i t h  s u f f i c i e n t  locomot ives,  c a r s ,  un load ing  
f a c i l i t i e s ,  and dock ing f a c i l i t i e s  f o r  t h e  l a r g e s t  mine requ i r ed  $38.4 
m i l l i o n ;  f o r  the  m idd le - s i ze  mine, $32.9 m i l l i o n ;  and t he  sma l l es t  mine, 
$28.6 m i l l i o n .  The a d d i t i o n  o f  t he  expo r t  f a c i l i t i e s  r a i s e d  t he  p r i c e  f o r  
coa l  produced by t he  f i v e  m i l l i o n  ton-per-year  mine from $5.36 t o  $8.47 per 
ton ,  o r  f rom 37 t o  56  cen ts  per  m i l l i o n  B t u l s .  The p r i c e  r equ i r ed  f o r  the  
p roduc t  from the  t h ree  m i  1 1  i on  ton-per-year  mine went f rom $6.57 t o  $ 1  1 .01 
per  ton ,  o r  from 4 4  t o  73  cen ts  per  m i l l i o n  B t u ' s .  The p r i c e  f o r  coa l  p ro -  
duced f rom the  sma l les t  mine went f rom $10.20 t o  $22.12 per  t on ,  o r  f rom 
68 cen ts  t o  $1.47 per m i l l i o n  B t u ' s .  

Now t h a t  we have looked a t  t h e  es t imated  cos t s  t o  produce coa l  i n  f o u r  
areas o f  t he  S ta te ,  l e t ' s  p r o j e c t  those c o s t s  t o  1978 and compare them t o  
the  c o s t  o f  produc ing o i l  and gas. Our ve r y  rough es t imates  o f  coa l  p r i c e s  
i n d i c a t e  t h a t  w i t h  a  20 percen t  DCF r a t e  o f  r e t u r n  on investment,  one m i l l i o n  
tons o f  coa l  can be mined f o r  power genera t ion  i n  t h e  A t t i g u n  area f o r  $ 1 . 7 3  
per  m i l l i o n  B t u ' s ,  a t  Healy f o r  55 cen t s ,  a t  J o n e s v i l l e  f o r  74  cen ts ,  and a t  
Beluga f o r  68 cen ts .  Assuming a  10 percen t  i n f l a t i o n a r y  r a t e  d u r i n g  t he  
n e x t  t h ree  years ,  coa l  cou ld  be a v a i l a b l e  i n  t he  A t t i g u n  area f o r  $2.30 per 
m i l l i o n  B t u ' s ,  a t  Healy f o r  73 cen t s ,  a t  J o n e s v i l l e  f o r  98 cen ts ,  and a t  
Beluga f o r  90 cen ts .  

An a r t i c l e  i n  t he  September 15 issue o f  t he  O i l  and Gas Journa l  es t ima-  
ted  the  cos t  o f  f i n d i n g  and deve lop ing  n a t u r a l  gas i n  1975 a t  $1.19 per  
m i l l i o n  B t u ' s ,  and es t imated  the  p r i c e  would increase t o  $ 1 . 5 1  per m i l l i o n  
B t u ' s  i n  1978. The average weighted cos t  o f  a l l  c rude o i l  rece ived  i n  U . S .  
r e f i n e r y  i n v e n t o r i e s  f o r  J u l y  was $10.47 per b a r r e l  o r  about $1.75 per  m i  1 1  i on  
B t u ' s .  By 1978, average o i l  p r i c e s  i n  t he  U . S .  may be much h i ghe r .  

From ou r  use o f  soup indexes, i t  would appear t h a t  A laska ' s  low s u l f u r  
coa l s  hav ing a  p r i c e  o f  l e s s  than $1.50 per m i l l i o n  B t u ' s  may become a t t r a c -  
t i v e  sources o f  energy by 1978. I n  t he  case o f  t he  Beluga coa l s ,  any mine 
p roduc ing  one n i i  1 1  i on  tons o f  coa l  per year ,  o r  more, may be an a t t r a c t i v e  
source f o r  on -s i  t e  power. However, o n l y  ve ry  l a r g e  mines wi  1 1  be economical 
i f  t h e  coa l  i s  t o  be expor ted f rom Alaska. 



FIGURE 1 . -  Coal m in i ng  cos t s  i n  t h e  A t t i g u n  area 
f o r  power gene ra t i on  

Example: Underground mine produc ing 1.06 m i l l i o n  tons o f  b i tuminous coa l  annua l l y  
( r c  8632) 

Assumptions: S i x  f e e t  o f  c o a l ,  57% recovery ,  cont inuous miners ,  20-year l i f e  

1973 c o s t s  t o  February,  1975: p l a n t  c o n s t r u c t i o n  = 179.5/144.1 = 1 .25 
p l a n t  o p e r a t i o n  = ( [ (257.5/168.0)- I ]  .45) + 1 = 1.24 

Lower 48 t o  A t t i g u n :  p l a n t  c o n s t r u c t i o n  = 1.89 ; 9 = 2.10 
p l a n t o p e r a t i o n  = 1 . 8 4 + 9 = 2 . 0 4  

P l a n t  investment :  $15,376,700 x  1.25 = $19,221 ,000 x  2.10 = $40,364,000 
P l a n t  ope ra t i on  : $ 7,793,900 x  1.24 = $ 9,664,000 x 2.04 = $19,715,000 
Dep rec ia t i on  : $ 945,400/$15,376,700 = 0.0615 x $40,364,000 = $ 2,482,000 

For 12% DCF r a t e  o f  r e t u r n :  
R=plant investment * 7.469 
Less d e p r e c i a t i o n  
Dep le t i on  + n e t  p r o f i t  

Dep le t i on  + ne t  p r o f i t  = 3 / 4  gross p r o f i t  
Gross p r o f i t  = 1 . 333  x ( d e p l e t i o n  + ne t  p r o f i t )  

P lus  p l a n t  opera t  i on  
Sa 1 es 

S e l l i n g  p r i c e / t o n  
P r i c e  per MMBtu @7,500 B t u / l b  

For 15% DCF r a t e  o f  r e t u r n :  
R=plant investment + 6.259 

Sales 
S e l l i n g  p r i c e / t o n  
P r i c e  per MMBtu @7,500 B t u / l b  

For 20% DCF r a t e  o f  r e t u r n :  
R=plant investment + 4.870 $ 8,288,000 

Sales $27,454,000 
S e l l i n g  p r i c e / t o n  25.90 
P r i c e  per MMBtu @7,500 ~ t u / l b  1.73 



FIGURE 2. -  Coal m in ing  cos t s  i n  the Healy area 
f o r  power genera t ion  

Example: S t r i p  mine produc ing 5 m i l l i o n  tons o f  subbi tuminous coal  a n n u a l l y ,  
Wyoming ( I C  8535) 

Assumptions: P lus 500 m i l l i o n  tons o f  c o a l ,  25 - foo t  seam, up t o  120 f e e t  o f  over -  
burden, 75- foo t  average, 20-year 1 i f e  

1969 cos t s  t o  ~ e b r u a ' r y ,  1975: p l a n t  c o n s t r u c t i o n  = 179.5/119.0 = 1.51 
p l a n t o p e r a t i o n  = ([257.5/102.5)-11.45) + 1  = 1 . 6 8  

Lower 48 cos t s  t o  Beluga area:  p l a n t  c o n s t r u c t i o n  = 1.43 
p l a n t o p e r a t i o n  = 1.62 

P l a n t  investment :  $13,879,100 ? 2.63 = $5,277,000 x 1.51; $7,968,000 x 1 .43  = $11,394,000 
P l a n t  o p e r a t i o n  : $ 6,943,400 + 2.63 = $2,640,000 x 1.68; $4,435,000 x 1.62 = $ 7,185,000 
Dep rec ia t i on  : $ 920,600/$13,879,100 = 0.0663 x $11,394,000 = $ 755,000 

For 12% DCF r a t e  o f  r e t u r n :  
R=p 1 an t  i nves tmen t + 7.469 
Less d e p r e c i a t i o n  
Dep le t i on  + ne t  p r o f i t  

Dep le t i on  + n e t  p r o f i t  = 3 /4  gross p r o f i t  
Gross p r o f i t  = 1 .333  x ( d e p l e t i o n  + ne t  p r o f i t )  

P lus  p l a n t  o p e r a t i o n  
Sales  

S e l l i n g  p r i c e / t o n  
P r i c e  per  MMBtu @8,500 B t u / l b  

For 15% DCF r a t e  o f  r e t u r n :  
R=plant investment + 6.259 

Sales 
S e l l  i ng  p r i c e / t o n  
P r i c e  per MMBtu @8,500 B t u / l b  

For 20% DCF r a t e  o f  r e t u r n :  
R=plant investment i 4.870 

Sa 1 es 
S e l l i n g  p r i c e / t o n  
P r i c e  per MMBtu @8,500 B t u / l b  



FIGURE 3 . -  Coal m in i ng  cos t s  i n  t he  J o n e s v i l l e  area 
f o r  power genera t ion  

Example: Underground mine produc ing 1.06 m i l l i o n  tons o f  b i tuminous coa l  a n n u a l l y  
( IC  8632) 

Assumptions: S i x  f e e t  o f  c o a l ,  57% recovery ,  cont inuous miners ,  20-year l i f e  

1973 cos t s  t o  February,  1975: p l a n t  c o n s t r u c t  i on  = 179.5/144.1 = 1.25 
p l a n t  o p e r a t i o n  = ([(257.5/168.0)-11 .45) -I- 1 = 1.24 

Lower 48 c o s t s  t o  Jonesvi  1 l e :  p l a n t  c o n s t r u c t i o n  = 1 .26 
p l a n t  o p e r a t i o n  = 1.54 

P l a n t  investment :  $15,376,700 x 1.25 = $19,221 ,000 x  1.26 = $24,218,000 
p l a n t  ope ra t i on  : $ 7,793,900 x  1.24 = $ 9,664,000 x 1.54 = $14,883,000 
Dep rec ia t i on  : $ 945,400/$15,376,700 = 0.0615 x $24,218,000 = $ 1,489,000 

For 12% DCF r a t e  o f  r e t u r n :  
R=pl an t  investnient + 7.469 
Less d e p r e c i a t i o n  
Dep le t i on  + ne t  p r o f i t  

Dep le t i on  + ne t  p r o f i t  = 3/4 gross p r o f i t  
Gross p r o f i t  = 1 .333  x ( d e p l e t i o n  -I- ne t  p r o f i t )  

P lus  p l a n t  o p e r a t i o n  
Sa 1 es 

S e l l i n g  p r i c e / t o n  
P r i c e  per MMBtu @12,500 B t u / l b  

For 15% DCF r a t e  o f  r e t u r n :  
R=plant investment 3 6.259 

Sa 1 es 
S e l l i n g  p r i c e / t o n  
P r i c e  per MMBtu @12,500 B t u / l b  

For 20% DCF r a t e  o f  r e t u r n :  
R=plant investment 4 4.870 

Sales 
S e l l i n g  p r i c e / t o n  
P r i c e  per MMBtu @12,500 B t u / l b  



FIGURE 4 . -  Coal m in ing  cos t s  i n  the Beluga area 
f o r  power gene ra t i on  

Example: S t r i p  mine produc ing 1 m i l l i o n  tons o f  subbi tuminous coa l  annua l l y ,  
( ~ y o m i n g  ( I C  8535) 

Assumptions: P lus  500 m i l l i o n  tons o f  c o a l ,  25 - foo t  seam, up t o  120 f e e t  o f  ove r -  
burden, 75- foo t  average, 20-year l i f e  

1969 c o s t s  t o  February ,  1975: p l a n t  c o n s t r u c t i o n  = 179.5/119.0 = 1.51 
p l a n t  o p e r a t i o n  = ( [ (257.5/102.5)-11 .45) + 1 = 1.68 

Lower 48 c o s t s  t o  Beluga a rea :  p l a n t  c o n s t r u c t i o n  = 1.68 
p l a n t  o p e r a t i o n  = 1 .74  

P l a n t  investment:  $13,879,100 4 2.63 = $5,277,000 x 1 .51 = $7,968,000 x 1.68 = $13,386,000 
P l a n t  o p e r a t i o n  : $ 6,943,400 + 2.63 = $2,640,000 x  1.68 = $4,435,000 x 1.74 = $ 7,717,000 
Dep rec ia t i on  : $ 920,100/$13,879,100 = 0.063 x  $13,386,000 = $ 887,000 

For 12% DCF r a t e  o f  r e t u r n :  
R=plant investment + 7.469 
Less d e p r e c i a t i o n  
Dep le t i on  + ne t  p r o f i t  

Dep le t i on  + n e t  p r o f i t  = 3 / 4  gross p r o f i t  
Gross p r o f i t  = 1 .333 x ( d e p l e t i o n  + ne t  p r o f i t )  

P lus  p l a n t  ope ra t i on  
Sales 

S e l l  i ng  p r  i ce / t on  
P r i c e  per  MMBtu @7,500 B t u / l b  

For 15% DCF r a t e  o f  r e t u r n :  
R=plant investment 4 6.259 

Sa 1 es 
S e l l i n g  p r i c e / t o n  
P r i c e  per  MMBtu 07,500 B t u / l b  

For 20% DCF r a t e  o f  r e t u r n :  
R=p 1 an t  investment + 4.870 

Sales 
S e l l i n g  p r i c e / t o n  
P r i c e  per  MMBtu @7,500 B t u / l b  



FIGURE 5.- Comparison of power facilities 
versus export facilities at Beluga 

Annual production 
(tons) 

$35.2 million ( $38.4 mi 1 1 ion 1 $73.6 million 

$25.9 million 1 $32.9rnillion 1 $58.8 million 

Total 
cost 

Mine cost for 
power genera t ion 

$13.4 million 1 $28.6 mi 1 1  ion 1 $42.0 million 

I Cost of transpor- 
tation facilities --- 

Price required for coal at 20% DCF 

1 5,000,000 1 $5.36 per ton (37~MMBtuls) I $8.47/ton ( ~ ~ c / M M B ~ u ' s )  

(tons) Power generation 
f.0.b. tidewater, 

Cook Inlet 

$6.57 per ton ( ~ ~ C / M M B ~ U  's) 

$1 0.20 per ton ( ~ ~ C / M M B ~ U  '5) 

$ 1  1 .Ol/ton ( ~ ~ C / M M B ~ U  I s )  

$22.12/ton (147c/MM~tu '5) 


