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. FOREWORD 

I .  

This second phase o f  the  Alaska Regional Energy Resources Planning P r o j e c t  - ---- 
represents an in-depth look a t  ttie'-Be-luga -Coal D i s t r i c t ,  hyd roe lec t r i c  

development and the  appl i c a b i l  i ty o f  a1 t e r n a t i v e  energy systems. Spec i f  i- 

cal  ly, t h i s  phase o f  the  p r o j e c t  w i l l  deal w i t h  the  poss ib le  development 

o f  the  Beluga Coal F i  e l  ds, t he  cons t ruc t i on  and' operat ion o f  h y d r o e l e c t r i c  , 

f a c i l  i t i e s  i n  Alaska 'as we1 1 as var ious a1 t e r n a t i v e  small scale energy 

systems such as geothermal, wind, fue l  c e l l  s, small hyd roe lec t r i c  

f a c i l  i t i e s  and thermal appl i c a t i o n  o f  energy conversion. 

Since the  beginning o f  t h i s  p r o j e c t  i n  1977, many important  developments 

have occurred i n  the  f i e l d  o f  lenergy. The impact o f  t he  passage o f  the  

Clean A i r  Act amendments has y e t  t o  be f e l t ,  and changes i n  o f f sho re  

federa l  lease sa le  schedules have y e t  t o  make a f i n a l  impact w i t h i n  the  

economy o f  e i t h e r  Alaska o r  the  con t inen ta l  Uni ted States. I n  add i t ion ,  

t he re  i s  s t i l l  considerable debate as t o  the  d i s p o s i t i o n  o f  the  o i l  from 

the Trans-Alaska P ipe l i ne  System (TAPS) as we l l  as the  l i k e l i h o o d  o f  a 

Trans-Alas ka o r  Trans-Canada natura l  gas pipe1 ine .  Therefore, t h e  reader 

must recognize t h a t  i nformation and data concerning Alaska's resources, 

operat ions and issues a re  cont inual  l y  being supplemented and modi f ied  by 

changes i n  regu la t ions ,  techno1 ogy, economic f a c t o r s  and resource 

a v a i l a b i l i t y .  , I 

I 

. . .. : 

Since t h i s  , r e p o r t  i s '  based t o  a g rea t  ex ten t  upon s c i e n t i f i c ,  'geological  . .  

and engineering work done by others, the  reader i s  urged t o  ob ta in  t h e  

o r i g i n a l  documentation f o r  g reater  d e t a i l .  Th is  r e p o r t  does n o t  attempt 

t o  es tab l  i sh State, Federal o r  Nat ive  co rpo ra t i on  pol i c i es .  Th is  r e p o r t  

does prov ide in fo rmat ion  which w i l l  a s s i s t  p o l i c y  makers i n  making 

informed decis ions.  
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. . CHAPTER 1 

INTRODUCTION 

~ri'or t o  the development of any coal f i e l d ,  a l l  f ace ts  o f  the p r o j e c t  must 

$e considered. The f i r s t  of these i s  the human fac tor .  Development of 

&y k ind  w i l l  c rea te  some c u l t u r a l  d i s l o c a t i b n .  The e n t r y  o f  l a r g e  scale 
i - 
G d u s t r y  i n t o  any d i s t r i c t  o f  Alaska poses p o t e n t i a l  c o n f l i c t s .  The 

development may r e s u l t  i n  a  replacement o f  soc ia l  values as we1 1  as an 

a1 t e r a t i o n  ,of the 1  i fes  t y l e  o f  the  res idents.  Many o f  these 'problems can 

be resolved long before  any cons t ruc t i on  work commences. E f f o r t s  t o  

m i t i g a t e  p o t e n t i a l  t r o u b l e  spots should be coordinated w i t h  s t a t e  and 

l o c a l  agencies:' . I n e v i t a b l y  changes w i l l  occur, bu t  w i t h  the proper  

p lanning framework, a  smooth t r a n s i t i o n  can occur. 

Another c r i t i c a l  f ea tu re  o f  case development i s  t he  e f f e c t  o f  cons t ruc t i on  

on the environment. No cons t ruc t i on  pro jec t ,  e s p e c i a l l y  one the s i z e  o f  

t he  proposed Beluga Coal F i e l d  development, can be undertaken o r  completed 

w i thout  damage t o  the  ecosystem. However, t hough t fu l  safeguards w i l l  

a1 low envi ronmental d i  s r u p t i o n  t o  be minimized. 

Land tenure i s  y e t  another mat te r  o f  concern. Not a l l  lands are ava i lab le :  
. . 

f o r  development. The land i n  the Beluga Coal ~ i e l d s  and the access routes 

are no t  a l l  of the  same s ta tus .  P r i o r  t o  any development. i t  w i l l  be 
. . .  

essen t i a l  . t o  i d e n t i f y  who holds the rea l  p roper ty  and mineral r i gh ts .  o f  

a l l  lands t o  be used. Land use r i g h t s  must .be otbained and zoning 

r e s t r i c t i o n s  observed. 

. . 
Once land s ta tus  u n c e r t a i n t i e s  have been resol  ved , techno1 og i ca l  dec is ions .  

remain. Numerous opt ions  i n  processing, t ranspor ta t i on ,  and end use w i ' l l  

n e c k s a r i 1  be examined i f  the Be1 uga Coal Fie1 d  i s  t o  be developed. Each . . 

op t i on  would s f  course, have different economic, soc ia l ,  and environmental 

impacts. 
. , 



Transpor ta t ion  o f  coal i s  a lso  a major concern. A v a r i e t y  o f  a l t e r n a t i v e s  

a re  a v a i l  able, i n c l u d i n g  t ruck,  barge, r a i l ,  s l u r r y  p i p e l  ine, t ransmission 

1 i nes  and combinations o f  these methods. The cons t ruc t i on  o f  compatible 
I 

f a c i l i t i e s  w i l l ,  be requ i red  a t  l e a s t  a t  the  p o i n t  o f  des t i na t i on .  
-. 

&ce -. -. a1 1 o ther  quest ions have been resolved, t h e  p e r m i t t i n g  procedures may 
- .. 
pegin. For v i r t u a l l y  a l l  aspects o f  the development o f  a coal f i e l d  there . .  . 

a r e  permi ts  which must be obtained from Federal, S ta te  and l o c a l  agencies. 

No major const ruc t ion ,  conversion o r  t ranspor ta t i on  o f  coal o r  any o f  i t s  

forms o r  .byproducts can occur w i thout  a complete ar ray  o f  permi t s .  

It i s  the  purpose o f  t h i s  volume t o  deal w i t h  - t he  problems and procedures 

i nhe ren t  i n  the development o f  a coal f i e 1  d. With the proper planning..and 

necessary safeguards, . coa l  f i e l d  development can be a b e n e f i t  t o  t h e  
, *: ' . 

cornmuni t y  and an;addi t i o n a l  sou'rce o f  energy f o r  Alaska. 
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CHAPTER 2 

SOCIAL EFFECTS AND MANAGERIAL ALTERNATIVES 

* INTRODUCTION 

The ex ten t  t o  which coal w i l l  be mined i n  the  Beluga area du r ing  the  

next  20 years cannot be p red ic ted  w i t h  any accuracy a t  the  present  t ime. 
b 

P o s s i b i l i t i e s  range from no mining a t  a l l  t o  la rge-sca le  operat ions o f  

30 m i l l i o n  tons per  year. Numerous cont ingencies w i l l  a f f e c t  the  eventual 

development outcomes, i n c l u d i n g  governmental requirements t h a t  u t i l i t i e s  

s u b s t i t u t e  coal  f o r  na tu ra l  gas f o r  e l e c t r i c i t y  generat ion (unless Alaska 
% i s  exempted from t h i s  requirement), t h e  market demand f o r  coal  i n  the  

Uni ted States and around the  world, t he  r a t e  o f  i n d u s t r i a l  growth i n  the  

Cook I n l e t  region, and the  responses o f  n a t i v e  v i l l a g e s  and corporat ions t o  

economic development i n  the'ir region.  

'TO take account o f  t h i s  'wide range o f  poss ib le  f u t u r e  trends a t  Beluga, 

t h i s  r e p o r t  examines th ree a l t e r n a t i v e  development scenarios: 1 )  a r e l a -  

t i v e l y  low l e v e l  o f  coal min ing t o  supply fuel f o r  a d d i t i o n a l  e l e c t r i c  

generat ing f a c i  1 i t i e s  a t  Be1 uga; 2) moderate-scal e min ing operat ions fir 
export,  b u t  no on -s i te  use by generat ing f a c i l i t i e s ;  and 3) a combination 

o f  both these cond i t ions .  These a re  the  th ree  s i t u a t i o n s  t h a t  a re  thought 

most 1 i k e l y  t o  occur a t  Beluga, and they represent  considerably d i f f e r e n t  

l e v e l s  o f  coal  min ing development. . . 

. I n  a d d i t i o n  t o  these th ree  p o s s i b i l i t i e s ,  t he re  has been considerable 

specu la t i on  about var ious forms o f  i n d u s t r i a l  development i n  the  Cook I n l e t  

reg ion t h a t  would r e q u i r e  coal f o r  e i t h e r  process heat generat ion o r  

e l e c t r i c i t y  generation, o r  both. These p o s s i b i l i t i e s  i nc lude  a pet ro-  

chemical p lan t ,  an LGN p lan t ,  and an aluminum smelter.  However, none of 

these p r o j e c t s  i s  d e f i n i t e  a t  t h i s  t ime. Therefore, t h e i r  p o t e n t i a l  e f fec ts  

on coal development a t  Beluga cannot be est imated w i t h  any c e r t a i n t y .  A t  

one extreme, i f  a s i n g l e  p l a n t  were sonstructed on the  Kenai Peninsula, and 

i f  coal were a l ready being mined a t  Beluga, no more than an a d d i t i o n a l  20 t o  

30 miners would be required.  *A t  the  o the r  extreme, i f  several p l a n t s  were 



constructed a t  Be1 uga, the .construct ion and operat ing work forces, - .  p l  us. , . . . the . . ... . 

.. associated secondary economic g ~ o w t h  and inf l 'ux ~ f ;  dependents? might push 

the populat ion g f  the community a t  Be1 uga t o  SO,QQ=4OQO people .  Consequently, 
I 

t h i s  ana lys is  does not s p e c i f i c a l l y  take i n t o  acepunt fhe p ~ r s i h i ! i t y  Qf 
f 

4 coal-dependent i n d u s t r i a l  growth i n  the C ~ o k  1n!& region. I F  and when such 
, ' ;plans become more de f in i te ,  however, t h e i r  1 i kely  sgcial and egenomic effests.,, ,. ,, . , ' - 

on Beluga could b e  incorporated i n t q  the scenarios an~lyzed here,, . .  . , -  , 

The data used i n  construct ing the scenariss fo r  t h i s  repor t  were' abtglned 
. . 

from a.  va r i e t y  o f  sources, through personal interv iews, These sources were: . 
. .. 

Placer Amex, . . Inc. 
: . .  

Chugach E l e c t r i c  Associat ion 
': . :/ 

Pac i f i c  Northwest Laboratory 

Alaska D iv is ion  o f  Energy and P ~ w e r  Bevelspment 

Alaska D iv is ion  o f  Community Planning 

Alaska ~ i v i s i d n  of Cormunity and Rural Development 

A.laska Department of Transportat isn and Pub1 i c  Fii~il i t i e s  . . 

. . 
Kenai peninsula Borough Planning Bepartment . . . 

@ Cook I n l e t  Region, Inc. , 
. ' I .  

c - Tygnek Nat ive Corporation 
I 

Tyonek V l l l age  counc i l  
. . , .  

Considerable information re1 evant t g  f u t u re  deyelopment pgssi b i  1 i t i e s  

a t  Be1 uga reru! tqd from these interv iews, the mot s i q n i f l  cant of which war 
(I 

tha t :  

The Beluga Coal Company (a w h ~ l l y  ~wned subsidiary s f  Placer Amex, 
o 

!nc,) would l i k e  t o  begin mining development i n  the belug0 area w i t h i n  

' the  next  twq q r  three years if pqssihle, bu t  i t  cannot i n i i i a t e  any 

p ro jec ts  there u n t i l  i t  has a f i r m  market fop the coal, A t  the present 
t ime t h a t  .market does no t  ex i s t .  . . 



. . ,  ~ 

' If mining i s  begun a t  Beluga, i t  w i l l  l i k e l y  be l i m i t e d  t o  the Capps 

coal f i e l d  f o r  the immediate fu ture ,  s ince i t  i s  the most accessible o f  
. , 

the three deposits f o r  which Placer Amex, Inc. holds leases. The land , 

on which the Capps f i e l d  i s  located w i l l  be owned by Cook I n l e t  Region, 

Inc., so t h a t  i t  would receive the r o y a l t i e s  from a l l  mining a c t i v i t i e s  

i n  t h a t  f i e l d .  These operations would'be s t r ip -min ing w i t h  heavy 

equipment', since the coai 1 i e s  qu i t e  c lose t o  the surface. It i s  

subbi tumi nous coal w i  t h  a moderate heat val  ue o f  7500 ~ t u s  per pound, 

low s u l f u r  content (0.2 percent), bu t  a h igh ash-moisture content 

(about 35%) which makes i t  expensive t o  t ransport .  

Chugach E l e c t r l c  Associat ion has no plans a t  t h i s  t ime t o  construct  any 

coal -f i red e l e c t r i c  generating p lants  a t  Be1 uga. The company estimates 

t h a t  the Beluga gas f i e l d  contains enough natura l  gas t o  meet a l l  i t s  

needs u n t i l  a t  l e a s t  2020, even w i t h  an annual demand growth r a t e  o f  

13%-15% (which has been the case recent ly  bu t  which i s  not  expected t o  

continue i n d e f i n i t e l y ) .  Any f u tu re  e l e c t r i c  generating un i t s  the 

company i n s t a l l s  a t  i t s  Beluga p l an t  w i l l  be conver t ib le  t o  coal i f  

necessary, bu t  the company w i l l  no t  burn any coal unless required t o  by 

governmental mandate. Such l e g i s l a t i o n  i s  present ly  under considerat ion 

by the U.S. Congress and i s  l i k e l y  t o  become law, but  the s ta tu te  might 

provide exceptions f o r  s i tua t ions  such as Beluga where ample natural  

gas suppl ies are ava i lab le .  I f  such a requirement were imposed on 

Chugach E l e c t r i c  Association, however, i t  would undoubtedly i n s t a l  1 a 

minimum o f  two coa l - f i r ed  generators, so the case o f  a s ing le  generator 

need no t  be considered. 

Chugach E l e c t r i c  Associat ion i s  not  present ly  contemplating construct ing 

an underwater e l e c t r i c  power cable across Cook I n l e t  t o  the Kenai ,. . 

Peninsula. There i s  considerable disagreement among experts a t  the 

present t lme concerning the engineering feas i  b i l  i t y  o f  such a pro jec t .  

  he A1 aska State Department o f  Transportat ion and Pub1 i c  ~ a c i  1 i t ies ' .  has 
. .  _ 

l a i d  ou t  a route  f o r  a road from Knik t o  Beluga, bu t  i t  present ly has . 

., . ne i the r  plans nor funds t o  construct  t ha t  road. Moreover, ,.it wil.1 .riot 



consider b u i l d i n g  the road unless there i s  extensive development i n  the 

Beluga area t o  j u s t i f y  . i t s  . expense. I n  o ther  words, the road w i l l  

.depend on p r i o r  development a t  Beluga, and would be constructed by the 

s ta te  as a means of promoting growth on the west s ide of .  Cook I n l e t .  

Chugach E l  e c t r i c  Assoc.iation be1 ieves . that  i f  coal - f i r e d  generating 

. . p lan ts  were constructed ,a t  Beluga, a permanent sett lement should a lso . 

be b u i l t  somewhere i n  t h a t  area. I t  would not  consider r o t a t i n g  a 

labor  force o f  several hundred people back and f o r t h  between a temporary 

work camp and Anchorage. The company would not  assume respons ib i l i t y  

f o r  prov id ing any of the i n f r as t ruc tu re  necessary for  such a community, 

however, f o r  i t  sees t h a t  as the r e s p o n s i b i l i t y  o f  the s ta te .  

Cook I n l e t  Region, Inc. favors the c rea t ion  o f  a moderately large, 

permanent community somewhere i n  the Be1 uga area t h a t  would presumably 

a t t r a c t  several i ndus t r ies  because o f  the a v a i l a b i l i t y  o f  coal and j 
e l e c t r i c i t y .  I t  wants t o  pa r t i c i pa te  i n  promoting t h i s  development, 

but  a lso assumes t h a t  the s ta te  has the primary respons ib i l i t y  f o r  

prov id ing the in f ras t ruc tu re  f o r  the new comnuni t y .  

The Kenai Peninsula Borough government has governmental j u r i sd i c t i 0 . n  
. . 

over the land where a town would most 1 i ke ly  be b u i l t  near the Bel.uga..,. 

coal. f i e l d .  Members o f  the Borough Planni'ng Department be1 ieve, however, . . 

t h a t  the borough has no i n ten t i on  o f  a c t i v e l y  encouraging o r  f a c i l i t a -  

t i n g  such a venture. Their  view i s  t h a t  t h i s  would be a p r i va te  a c t i v i t y  

of the companies and ind iv idua ls  involved, and t h a t  the r o l e  o f  the ' : , 

borough government would be l i m i t e d  t o  reviewing requests made by' the 

sett lement f o r  zoning, p l a t t i n g ,  schools, and sol  i d  waste disposal. . ; .  

The community i t s e l f  would have t o  decide i f  and how i t  wished t o  :. 

ob ta in  any o ther  pub l i c  services o r  f a c i l i t i e s .  

The v i l l a g e  o f  Tyonek might l i k e l y  seek t o  minimize contacts between 

i t s e l f  and a town i n  the Beluga area. Since a road already ex is ts  

between Tyonek and the proposed town s i t e ,  however, such cnntact would 

probably be d i f f i c u l t  t o  avoid. I 

. . .  . .  

. . 



' Several conclusions were drawn from these data and uked as a basis.,.for . , . . (  

cons t ruc t i ng  t h e  scenarios f o r  t h i s  repo r t :  , 

There i s  a d i s t i n c t  p o s s i b i l i t y  t h a t  no development o f  the  Beluga coa l ,  
b 

f i e l d  w i l l  occur be fore  1990, i f  a t  a l l , .  . 

Any such development would depend on a t  l e a s t  one of th ree cond i t ions  , , 

. . . a " ,  

. &. o ccu r r i ng  : 

1. a governmental o rder  t o  Chugach E l e c t r i c  Associat ion t o  use coal 
b r a t h e r  than na tu ra l  gas f o r  generat ing e l e c t r i c i t y ,  e i t h e r  i n  

p lace o f  i t s  present  gas - f i red  tu rb ines  ..o'r i n  any a d d i t i o n a l  

genera ti ng un i  t s  . 
2. cons t ruc t i on  o f  one o r  more i n d u s t r i a l  i n  the  Cook inlet' 

reg ion  t h a t  r e q u i r e  l a r g e  amounts o f  coal  f o r  process heat o r  

l a r g e  amounts o f  e l e c t r i c i t y ,  a l though i n  t h e  l a t t e r  case Chugach ' 

E l e c t r i c  Assoc ia t ion  would l i k e l y  produce as much of t h a t  e l e c t r i c i t y  

as poss ib le  w i t h  natura l  gas unless requ i red  by the  government t o  

burn coa l .  

3. establ ishment by t h e  Beluga Coal Company o r  by o the r  coal  lessees 

o f  ex te rna l  (ou ts ide  .Alaska) markets fo ' r  a t  l e a s t  s i x  m i l  1  i o n  ,tons 

o f  coal  pe r  year. 

I f  moderate l e v e l s  o f  development d i d  occur i n  the  Beluga coal f i e l d ,  

t h e  l a b o r  f o r c e  would most l i k e l y  be housed i n  what might  be termed a 

permanent work camp. Workers would remain the re  f o r  per iods o f  several 

months t o  a few years, w i t h  occasional t r i p s  t o  Anchorage o r  elsewhere. 

They would n o t  be r o t a t e d  back and f o r t h  on a weekly bas is  a s J i s  now 

done w i t h  t h e  crews o f  t he  o i l  p la t fo rms i n  upper Cook I n l e t .  Some"of 

' t h e  workers would b r i n g  spouses t o  the  work camp, b u t  v i r t u a l l y  a1 1 o f  

these people would b l s o  be employed i n  some capac i ty  a t  t he  camp, s ince 

@ 
t he re  would be l i t t l e  f o r  a nonemployed person t o  do there.  There 

would probably be few school-age c h i l d r e n  a t  t h e  camp because i t  would 

have 1 i m i  t e d  o r  no school f a c i l i t i e s ,  and Tyonek would probably r e s i s t  



I 

. ,--- . any s i g n i f i c a n t  i n f l u x  o f  nonnative students i n t o  i t s  school. Hence 

the number o f  nonemployed persons a t  the camp would be 1 i m i  t ed  te','a. 

r e l a t i v e l y  small number o f  spouses and ch i ldren.  

I f  a high l eve l  o f  development should occur a t  the Beluga coal f i e l d ,  i 

however, a more complete community would probably have t o  be created 

there. It would a t t r a c t  a secondary labor  force composed o f  both . . .  

persons d i r e c t l y  support ing the primary labor  force, and persons I .  

employed i n  o ther  ,ac t i v i tes  st imulated by the needs o f  the growing 

town. It would a lso include a s izab le  number o f  nonemployed depen- 

dents. Such a community could be supported by a i r  and water transpor- 

t a t i on ,  bu t  demographic and economic growth a t  Be1 uga would be g rea t l y  

spurred by the const ruct ion o f  a road from Anchorage. An a l t e rna t i ve  

t o  creat ing .a  f u l l  community would be t o  merely enlarge the s ize .  o f  the 

work camp, but  t h a t  p o s s i b i l i t y  was judged t o  be r e l a t i v e l y  remote and 

hence i s  no t  considered i n  t h i s  report .  

A t  the present time, o n l y  Placer Amex, Inc.  has assumed any responsi- 

b i l  i t y  fo r  planning a townsite a t  Beluga. The Kenai Borough government 

i s  1 i k e l y  t o  p lay  on ly  a passive r o l e  o f  responding t o  whatever m.ight 

occur a t  Beluga. Chugach E l e c t r i c  Associat ion and Cook I n l e t  Region, 

1nc. are both business concerns t h a t  do na't consider community organi- 

za't ion t o  be t h e l r  r espons ib i l i t y .  And s ta te  agencies are j u s t ' '  

beginning t o  es tab l i sh  po l i c i es  concerning economic and community, 

development i n  the Beluga area. . .  . 

I f  the federal  government should requ i re  Chugach E l e c t r i c  Association 

t o  burn coal i n  the fu ture ,  e i t h e r  i n  place o f  i t s  present gas- f i red turbines 

o r  i n  any new generators i t  constructed, i t  would probably b u i l d  a p l a n t .  

w i t h  a t  l e a s t  two 200-megawatt coa l - f i r ed  generators a t  Beluga. Since there 

i s  no way o f  knowing when such an e d i c t  might be issued, t h i s  scenario: 

assumes the most demanding case o f  issuance i n  1979. Construct ion o f  the 

f i r s t  generator might then begin i n  1980, using a semi-modular form o f  



construct ion. On t ha t  schedule, the generator would be completed by 1983, 
wi'th 1 i m i  ted mining beginning t h a t  year and f u l l - s c a l e  mining and generating . .  . 
operations beginning i n  1984. This generator would requ i re  approximately 

7~0,000 tons o f  coal per year. Construct ion o f  a second generator would 

begin i n  1982 and be completed by 1985. Fu l l -sca le  operat ion o f  t h i s  
.,. . . . .  generator, which would requ i re  another 730,000 - tons o f  coal per year, would 

1 .  . . ; . . . . , 

a begin i n  1986. 

Estimates o f  the l abo r  force needed t o  construct  the two generators are 

qu i t e  t en ta t i ve  since no previous const ruct ion experience i s  d i r e c t l y  

comparable t o  t h i s  p lan f o r  seki -modular assembly. The const ruct ion labor  

force f igu res  used i n  t h i s  scenario are  derived from estimates made by the 

Chugach E l e c t r i c  Associat ion and Burns and Roe Co.. , and from a recent .study 
(11.. . ,  o f  const ruct ion manpower requirements by Argonne National Laboratory. . .  .. . , 

(The l a t t e r  f i g u r e s  are scaled down t o  take account o f  the planned semi; 1 

. I  

modular mode o f  construction.') The labor  force f o r  the f i r s t  year (1980) i s  

composed o f  100 construct ion workers t o  prepare the p l an t  s i t e  and 50 wo'rkers 

t o  b u i l d  the work camp. The labor  force needed t o  construct  the second . . 
1. ' ' 

generator i s  assumed t o  be on ly . two- th i rds  the s i ze  o f  t ha t  required f o r  the 

f i r s t  generator, since many o f  the p l an t  f a c i l i t i e s  f o r  both generators 

woi ld  be i n s t a l l e d  w i t h  the f i r s t  one. Figures f o r  the number o f  workers : . 

needed t o  operate the generators were estimated from the Argonne study, 

a1 though t h i s  f i g u r e  can vary widely from p lan t  t o  p l a n t  depending on the . %  

nature o f  the equipment used. 

Estimates of the labor  fo&e requirements f o r  coal mining i n  t h i s  : .-. % ; , ,  

scenario are based on f igu res  provided by Placer Amex Inc.  , on the current, :. ,. 

experience o f  the Nenana coal f i e l d ,  and on the Argonne study. The base' 

f i gu re  o f  60 persons needed t o  mine 730,000 tons per year i s  composed of 

35 production. workers, 13 maintenance workers, and 12 supervisory personnel. : . . 

I n  add1 t i o n  t o  the primary labor  force, a r e l a t i v e l y  small support 

s t a f f  would. be needed t o  operate the work camp. A c o e f f i c i e n t  o f  1.3 was'. ' 

used t o  estimate the s i ze  o f  t h i s  support s t a f f  (0.3 support persons f o r  

each primary worker). . No secondary economic a c t i v i t y  i s  assumed t o  occur 

a t  the camp. 
::., 



It i s  possib le t h a t  some residents o f  Tyonek might j o i n  e i t h e r  the 

primary o r  support labor .  forces a t  Beluga., thus reducing somewhat the 

number o f  outs ide workers required. However, since there are on ly  60 men 

over age 17 i n  Tyonek, almost a l l  o f  whom are present ly engaged i n  some 

k i nd  of occupation, the number o f  people who might do t h i s  i s  too small 

t o  s i g n i f i c a n t l y  a f f e c t  the scenario. 
b 

Because of the i s o l a t i o n  o f  the Beluga area, the scenario assumes t ha t  

none o f  the const ruct ion workers would b r i ng  any dependents w l  t h  them who 

were no t  a lso employed there. A l l  those persons would be counted as p a r t  

o f  the labor  force,  no t  as nonemployed dependents. A few mining, operating, 
and support workers might b r i ng  nonemployed dependents w i t h  them, bu t  f o r  

the reasons mentioned above t h i s  number would be ra ther  small. The m u l t i p l i e r  

used t o  estimate the number o f  nonemployed dependents i n  t h i s  scenario was 

therefore  on ly  1.2 (0.2 dependents f o r  each mining, operating, and support 

worker). Since the standard m u l t i p l i e r  used i n  est imat ing the number o f  

nonemployed dependents who w i l l  accompany each operat ing (nonconstruction) 

worker I s  2,2, .the scenario i s  assuming on ly  one-sixth the usual number o f  

dependents a t  Beluga because o f  i t s  work-camp nature. 

The populat ion estimates f o r  t h i s  f i r s t  scenario are given i n  ~ a b l e 2 - 1 .  

I n i t i a l  const ruct ion a c t i v i t i e s  i n  1980 would create a t o t a l  populat ion o f  

about 200 persons; t h I s  f i g u r e  would increase t o  over 500 i n  1982 and 1983; 
i t  would leve l  o f f  a t  320 beginning i n  1986 when the const ruct ion phase . 

was completed. Since the scenario does not  assume any secondary economic 

growth, the Be1 uga coal development populat ion should remain re1 a t i v e l y  - 
s tab le  a f t e r  1985 unless there were f u r t h e r  expansion o f  e i t h e r  the coal 

mining o r  e l e c t r i c i t y  generating a c t i v i t i e s .  

The permanent work camp t h a t  would be establ ished a t  the Beluga coal 

f i e1  d under t h i s  scenario would contain a1 1 housing, service, and recreat ional  

f a c i l i t i e s  needed by the labor  force and t h e i r  dependents. These would l i k e l y  
a1 1 be owned and operated by e i t h e r  Placer Amex, Inc.  o r  Chugach E l e c t r i c  

A s ~ o c i a t i o n . ~  There would be no independent economic enterprises, and most 

pub l i c  services--from.water and sewerage t o  r e t a i l  merchandising'and 



TABLE 2-1. Populat ion Growth w i t h  the F i r s t  Scenario 
f o r  Beluga Coal F i e l d  Development 

~ o n s t r u c f i o n  Mining Operating Support Secondary Nonemployed ~ o t a l  
Year Workers Workers Workers Workers Workers Dependents Population 

B 

governmental administrat ion--would be provided by the parent ,companies'or 

the support s t a f f .  Kenai Peninsula Borough would have t o  approve the land ' ;. 
. . . . 

' use plans f o r  the work camp bu t  would no t  otherwise become involved i n ' . i ' t s '  

operation unless the people there appl i e d  f o r  in'corporation as a f i r s t - c l a s s  

o r  second-class c i t y .  The North Kenai Recreation Service Area (a special 

., serv ice admin is t ra t ion t h a t  i s  responsible t o  the borough government bu t  . 

functions r e l a t i v e l y  autonomous'ly) does include the Beluga area, and hence 

i t  'might be drawn upon t o  provide revenues f o r  es tab l i sh ing  some outdoor 

recreat iona l  f a c i  1 i t i e s  accessible t o  Be1 uga. A1 as ka s ta te  troopers would 

provide po l i ce  services t o  the work camp when needed. A l l  serious. medical. 

cases would have t o  be a i r  ovaciated t o  Anchorage. F i na l l y ,  various s ta te-  

agencies might provide some planning and other  support services t o  the 

settlement, a1 though these would probably be minimal. because o f  i t s  desig- 

nat ion as a work camp ra ther .  than a normal community. . 

.. ,, SECOND SCENARIO: COAL . . EXPORTING 
. . 

I n  t h i s  case, we assume t h a t  Chugach E l e c t r i c  Associat ion does not  , 

construct  any coa l - f i red  generators a t  Beluga, bu t  t h a t  by 1990 Beluga Coal 

Company has establ ished s u f f i c i e n t  markets f o r  i t s  coal t o  a l low i t  t o  

produce a t  l e a s t  s i x  m i l l i o n  tons per year--the minimum amount necessary for  



cost-ef fect ive export ing. To export  coal i t  would be necessary t o  construct  

docking and loading f a c i l i t i e s  a t  Beluga, which would occur. i n  1989. A rough 

esti'mate o f ' 200  const ruct ion workers was made fo r  t h i s  e f f o r t ,  plus 40 workers 

t o  const ruct  the'work camp f a c i l i t i e s  and 60 persons t o  operate the camp. . 

None o f ' t hese  people i s  assumed t o  b r ing  any nonemployed dependents dur ing 

- the  f i r s t  year?. ,Mining wou'itd s t a r t  i n  1990 and would requ i re  a labor  force 

o f  approximately 180 miners (based on the Argonne study), 30 workers t o  

operate the '  docking and loading - f a c i  1 i t i e s  and 60 slipport personnel. As . . .  
i n  the f i r s t  scenario, there would be no secondary economic growth and only a 

f e w  nonemployed dependents ' (again estimated w i th  a c o e f f i c i e n t  o f  1.2). 

.The populat ion estimates f o r m t h i s  second scenarSo arc  given i n  Table 2-2. 

The t o t a l  populat ion o f  300-320 should remain f a i r l y  s tab le  unless the volume 

. o f  coal ''being mined and exported were  considerably increased i n  the fu ture . .  ' :  

TABLE 2-2. Population Growth w i t h  the Second Scenario 
f o r  Beluga Coal F i e l d  Development 

Construction Mining Operating Support Secondary Nonemployed Total 
Year Workers Workers Workers Workers Workers Dependents Population 

1989 240 , ' - - -- 60 - - - - 300 
1990-on - - 180 30 60 -- 50 320 

The t o t a l  populat ion f i gu res  f o r  the second scenario are i den t i ca l  t o  

those for  the f i r s t  scenario a f t e r  i t s  const ruct ion phase (from 1986 on). ., 
Hence the permanent work camp envisioned i n  the two scenarios would be th,e 

same, except t ha t .  i n  the second scenario i t  would no t  be establ ished u n t i l  

1989 and i t  would no t  have t o  accommodate a temporary "hulge" o f  500 persons 

dur ing the'  construct ion phase. Consequently, a s ing le  analysis . 

w i l l  cover both scenarios except f o r  the d i f f e r i n g  time frames and the 

s.hort-term bulge o f  const ruct ion workers i n  the f i r s t  scenario. 



T.his th i , rd scenario i s  simply a combination o f  the f i r s t  two. I t  
. r .  . -  . 

a ssuys  t h a t  two coal - f i r e d  generating p lan ts  are constructed a t  Be1 uga 
i9 between 1980 and 1985, and t h a t  Beluga Coal Company begins export ing ,' 

s i x  m i l l i o n  tons o f  coal i n  1990. Through 1988, therefore, i t  i s  i den t i ca l  . . ,  

a t o  the f i r s t  scenario i n  both i t s  t o t a l  populat ion s i ze  and i t s  work camp : .. -. 
settlement. The populat ion would begin t o  increase i n  1989, however, w i t h  

the a r r i v a l  of the construct ion workers t o  b u i l d  the docking and loading 

f a c i l i t i e s .  Then i n  1990 the number o f  miners employed a t  the s i t e  would 

g rea t l y  expand, together w i t h  a corresponding increase i n  operat ing workers. 

A t  t h i s  point ,  the work cam; would begin t o  evolve i n t o  a more normal 

type o f  comnuni t y  because o f  i t s  'growing s ize  and d i v e r s i t y  . Secondary 

economic growth would develop i n  the area, thus the camp support ' s t a f f  

could be cu t  i n  h a l f  i n  1990 and el iminated i n  1991 as support a c t i v i t i e s  

were taken over by p r i va te  businesses. To estimate the s i ze  o f  the labor  

force employed i n  these secondary economic a c t i v i t i e s ,  a mu1 t i p 1  i e r  o f  1.5 

was used i n  1990 and 2.0 i n  1991. The l a t t e r  f igure--represent ing one 

secondary worker f o r  each primary worker--is somewhat higher than the 

overa l l  A1 aska f i g u r e  o f  1.46. (2)  s ince t h i s  would be a case o f  creat ing'  an 

e n t i r e l y  new comnuni t y  ra ther  than j u s t  expanding a n  already ex i s t i ng  one. 

However, t h i s  mu1 ti p l  i e r  i s  s t i  11 considerably lower than comparable f igures 

f o r  other par ts  o f  the United States (which commonly range between 2.5 and 
( 3 )  3.. 5 )  . 
With the ava i l  a b i l  i ty o f  more housing and ,comnuni t y  services a t  Beluga, 

add i t iona l  nonemployed dependents would' a1 so begin t o  a r r i ve .  Because of 

Beluga's i so la ted  locat ion,  however, t h i s  growth would probably no t  be as. 

. g reat  as i n  most other comnunities. Hence a m u l t i p l i e r  o f  1.4 was used t o  

::.. . .. estimate the number o f  dependents i n  1990 and 1.8 i n  1991 (compared t o  the' . . 

-I: standard f i g u r e  o f  2.2 f o r  Alaska as a whole as we1 1 as the r e s t  o f  the .. . 
I;,coun . . t r y )  . 



The populat ion estimates for  t h i s  t h i r d  scenario are given i n  Table 2-3. 

The t o t a l  populat ion o f  t h i s  new comnuni t y  would jump t o  approximately . ., 700 
i n  1989 and t o  over 1300 i n  1991. A f t e r  t h a t  t ime it, i s  v i r t u a l l y  impossible 

t o  make meaningful populat ion estimates, since any o f  three d i f f e r e n t  

condi t ions could occur: (1 ) w i t h  no f u r t h e r  major economic development, 

, , . the populat ion could s tab i  l i ze a t  around 1300 people; (2)..- secondary economic 

growth could continue a t  Beluga because o f  the a v a i l a b i l i t y  o f  coal, elec- 

t r i c i t y ;  and land, thus increasing the community's populat ion t o  2000 o r  

more w i t h i n  a few years; o r  (3)  i n d u s t r i a l  growth i n  the Cook I n l e t  region 

o r  expanding export  markets f o r  coal could lead t o  r ap id  increases i n  the 

amount o f  coal being mined and e l e c t r i c i t y  being produced, which could 

eventual l y  increase Be1 uga' s populat ion t o  several thousand' people. Conse- ' 

quently, the en t r i es  i n  Table 2-3 f o r  1992 and subsequent years are merely 

question marks. 
i 

TABLE 2-3.  Population Growth w i t h  the Th i rd  Scenario 
f o r  Beluga Coal F i e l d  Development , . 

Year 

1980 . 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

'1 990 

1991 

1992-on 

Construct ion 
Workers 

Mining 
Workers ' 

Opera t i ng 
Workkrs 

Support 
Workers 

Secondary 
Workers 

,Nonempl oyed 
Dependents 

Total '  
Populat ion 



As long as the Be1 uga sett lement remained a work camp w i t h  1 im i ted  

f a c i l i t i e s  and services, i t  would no t  l i k e l y  a t t r a c t  a heavy f low o f  v i s i t s  ' 

from the residents o f  Tyonek. Since a road present ly runs d i r e c t l y  from 

L, Tyonek t o  the proposed town s i t e  a t  Congahbuna Lake, however, i t  would be 

i m ~ o s s i b l e  t o  prevent i n t e rac t i on  between the two settlements. And i f  the 

~ e x u ~ a  sett lement evolved i n t o  a more complete comuni ty ,  t h i s  could pose 

serious problems f o r  Tyonek i f  i t  desired t o  preserve i t s  na t i ve  cu l tu re .  

The consequences of t h i s  interactSon between the two comuni  t i e s  could be 

both benef ic ia l  and harmful f o r  Tyonek, as w i l l  be examined i n  d e t a i l  i n  

the sect ion on Psychosocial Prospects f o r  Tyonek. 

KEY . . FACTORS AFFECT1 NG BELUGA DEVELOPMENT . r 

A wide va r i e t y  of i n t e r re l a ted  factors could inf luence. whether o r  no t  

development occurs a t  Beluga, and i f  so, i n  what form and a t  what rate.  . A ' 

few o f  these fac to rs  appear .to be espec ia l ly  c r i t i c a l ,  since they could 

markedly a f f e c t  what happens a t  Beluga i n  the futu.re. A l l  o f  them are . . 

incorporated i n t o  the scenarios as f i x e d  assumptions, bu t  i n  r e a l i t y  they 

are dynamic var iables t h a t  w i l l  " requ,ire more de ta i led  examination i n  f u tu re  

stydies o f  energy development i n  the Cook I n l e t  region. These key develop- 
@ m$ t  fac tors  are: 
i .  

, :- 

1. i f  andwhen thefederal 'government should r e q u i r e e l e c t r i c u t i l i t i e s  . . 

. . . . .. . . 
. . .  

t o  burn coal ra ther  than natura l  gas o r  o i l ,  whether t h i s  require-  
.. , . . . . . ment Os p a r t i a l  o r  t o t a l ,  the time l i m i t  f o r  i t s  implementation, 

and whether any a1 lowances are made fo r  special circumstances 
. . .  such as Beluga where adequate natura l  gas.reserves are ava i lab le  

f o r  long-term use. Under the National Energy Act, provis ions are 

made f o r  exceptions t o  swi tching requirements. Regulations f o r  

general app l i ca t ion  of these provis ions and spec i f i c  decisions 

regarding condi t ions i n  Alaska have no t  y e t  been handed down. 
E 

. % 2. .the amount and r a t e  o f  future ' i ndus t r ia l  and other economic 

growth i n  Anchorage and the Kenai Peninsula t h a t  would .require 

add i t iona l  coal o r  e l e c t r i c i t y  f o r  manufacturing processes 
. ,  



3. the r a t e  of populat ion growth i n  Anchorage and the 

t h a t  would increase the demand f o r  e l e c t r i c i t y  

4. expansion for  coal i n  the Un i t ed  Stgtes (espec ia l ly  

. o r  i n  o ther  countr ies (espec ia l ly  Japan) 
. . . 
;. 5. whether o r  no t  an underwater power cable were l a i d  across Cook . .  . 

5,:3> 
!j--. I n l e t  from Beluga t o  Kenai and the amount o f  add i t iona l  demand " ' " '  '" "' 

,, 
Pi. ..... ,.. 
. . fo r '  e l e c t r i c i t y  st imulated by the cable. , , 

: 6. whether o r  no t  a road were const ructed from Kni k t o  Beluga (con- - , 

s t r u c t i o n  o f  a causeway across the Knik A r m  would shorten the 

road  distance from ~nchbrage t o  Beluga bu t  i s  r u t  necessary since 

i t  i s  present ly  possib le t o  d r i ve  from Anchorage t o .  Kni k )  

7.  i f  and when any indqs t r ies  should decide t o  locate  p lants  i n  the 
I 

Be1 uga area t o  take advantage o f  the a v a i l a b i l i t y  o f  coal and 

e l e c t r i c i t y ,  as we1 1 as the energy requirements o f  .those p lants  

and the sizes o f  t h e i r  labor  forces 

8, the r a t e  and nature o f  secondary economic growth t h a t  would occur 

i n  the Beluga area i f  a permanent work camp o r  comuni ty were 

establ  i shed there 

9. po l i c i es  and act ions o f  the Cook I n l e t  Region, Inc. t o  promote . 

economic development i n  the Be1 uga area 

po l i c i es  and act ions o f  the Kenai Peninsula Borough Assembly :. 

concerni ng development i n  the Be1 uga area, especi a1 1 y i n .  regard 

t o  . land use and schools 

po l i c i es  and act ions o f  the Tyonek .Vi l lage Council and the Tyonek 

Native Corporgtion t o  e i t h e r  r e s i s t  o r  f a c i l i t a t e  populat iof i  : 
and economic growth i n  the Beluga area and the c rea t ion  o f  a 

town a t  Beluga 

12. po l i c i es  and act ions o f  the s ta te  o f  Alaska t o  r e s t r i c t  o r  promote 

populat ion and economic growth i n  the Beluga area. 



Most o f  these factors are outs ide the d i r e c t  con t ro l  o f  the Alaska 

State government. They w i l l  be l a rge l y  determined by decisions o f  the 

U.S. government, p r i va te  businesses and organizations, and ind iv idua ls .  

Nevertheless; the government o f  Alaska could p lay  a dec is ive r o l e  i n  shaping 

the fu tu re  o f  Beluga by adopting a d e f i n i t e  po l i c y  regarding development i n  

the Beluga area, and by es tab l i sh ing  programs t o  ca r ry  ou t  t h a t  po l i cy .  A t  

one end o f  the po l i c y  spectrum, the s ta te  could decide t o  v igorously promte 

development i n  the Beluga area. Programs t o  support t h a t  po l i c y  might 

inc lude construct ing the road from Knik t o  Beluga p r i o r  t o  the time i t  was 

urgent ly  needed, a id ing  coal lessees t o  locate  export  coal markets, provid ing 

inducements o r  requirements f o r  Chugach E l e c t r i c  Associat ion t o  switch from 

natura l  gas t o  coal, encouraging o ther  indus t r ies  t o  loca te  there, prov id ing 

(through loans o r  grants)  the i n i t i a l  cap i t a l  needed t o  construct  housing 

and comnunity f a c i l i t i e s  i n  the Beluga area p r i o r  t o  the community's 

becoming f i nanc ia l  l y  sel f -sustain ing,  and working .with the V i  1 lage o f  Tyonek' 

t o  ensure t h a t  i t s  autonomy and c u l t u r a l  her i tage were protected as f u l  l y  as 

possible. A t  the other end o f  the p o l i c y  spectrum, the s ta te  could decide 

t o  oppose a1 1 development i n  the Beluga area, a1 though t h i s  i s  r e l a t i v e l y  

u n l i k e l y  considering the support i t  has already given t o  the Beluga Interagency 

Task Force. 
. . 

I n  r e a l i t y ,  the exact nature o f  the s ta te ' s  pol i c y  toward Beluga 
. .  . 

development w i  1 1 probably evol ve , gradual l y  over the next  several ' years through. 

a process o f  negot ia t ion among a1 1 the involved par t ies .  A cent ra l  concern . 

throughout t h i s  negot ia t ion process w i l l  be assigning respons ib i l i t y  f o r .  . 
managing t h e v a r i o u s  economic and soc ia l  impacts and needs associated w i t h  

coal development i n  the Beluga area. 
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REGIONAL SOCIOECONOMIC fmpacts 
. . 

INTRODUCTION 

The regional impact area surrounding a development a c t i v i t y  i s  general ly 

defined as t h a t  area t h a t  i s  l i k e l y  t o  include most o f  the s i g n i f i c a n t  impacts 

associated w i t h  the pro jec t .  The region t h a t  w i l l  experience most o f  the 

socioeconomic impacts from coal development a t  Beluga i s  l i m i t e d  t o  Anchorage 

and the Kenai Peninsula Borough i n  South Central Alaska. The analysis i n  t h i s  

chapter excludes the immediate Beluga and Tyonek areas, however, s ince the 

impacts on those areas are examined i n  greater d e t a i l  i n  subsequent chapters. 

The p r i nc i pa l  conclusion t ha t  emerges from the analysis reported i n  t h i s  

chapter i s  t h a t  the,socioeconomic impacts o f  Beluga coal development on 

Anchorage and the Kenai Peninsula should be qu i t e  l i m i t e d  i n  nature. Sever'al 

fac tors  cont r ibute  t o . t h i s  conclusion, the most c ruc i a l  o f  which are the 

i so la ted  loca t ion  o f  the Beluga coal f i e l d  and the r e l a t i v e l y  small scale . (i.n . 

regional terms) o f  the development an t i c ipa ted  i n  a l l  th ree o f  the scenarios . 
, 

sketched i n  the previous chapter. 

Notwithstanding the pauci ty o f  data on which t o  base an assessment o f  

po ten t ia l  regional socioeconomic impacts, three broad categories o f  impacts 

w i l l  be analyzed: 1 )  impacts associated w i t h  the regional  labor  force; 

2 )  impacts associated w i t h  the market f o r  coal and i t s  by-products; and 

3) impacts associated w i t h  the generation and d i s t r i b u t i o n  o f  revenues ,' 

associated w i t h  the development, inc lud ing secondary regional  economic 

impacts. 

The Alaskan econoqy has recen t l y  experienced extremely r ap id  growth, 
4 

spurred i n  p a r t  by the Trans-Alaska O i l  P ipe l ine  and other  energy development 

a c t i v i t i e s .  This soc ia l  and economic growth w i l l  undoubtedly continue i n  . - the future,  regardless o f  what happens a t  Beluga. Consequently, i t  i s  qu i t e  

: d i f f i c u l t  t o  forecast  the regional  socioeconomic impacts t h a t  might be caused 
:. .. . .... 
? by Be1 uga coal development, apar t  from the more. genera1 e f f ec t s  .of rap id  : ..: . , ., . ....*.. . : 



economic growth i n  the region. The ana lys is  reported i n  t h i s  chapter must . I 

there fore  be expressed i n  r a the r  general terms w i t h  a considerable margin 

o f  uncerta inty.  The ana lys is  uses the three development scenarios from th:e 
I 

' .  previous chapter, as we l l  as e x i s t i n g  socioeconomic cond i t ions i n  the impact 

region, as po in ts  o f  departure. . .. 

IMPACTS ASSOCIATED WITH THE WORKFORCE 
I 

The three scenarios estl ' l~late the s i ze  o f  the workforce, secondary 

employment, and nonemployed dependents associated w i t h  the const ruc t ion and 

operat ion o f  a c o a l - f i r e d  generat ing f a c i l i t y ,  a coal mining and export ing 

operation, and a combination o f  these two. The maximum const ruc t ion work 

fo rce  requirement i n  any one year under any o f  these scenarios i s  400. These 

workers would-be drawn p r i m a r i l y  from the la rge  unemployed const ruc t lon labor  

fo rce  pool (union labor )  i n  Anchorage. Some o f  them would a lso  be drawn from 

the appropr iate l oca l  unions t h a t  cover the Kenai Peninsula area. A few 

workers might be h i r e d  from the  na t i ve  v i l l a g e  o f  Tyonek. Although the s i ze  

o f  the unemployed labor  fo rce  pool i s  in f luenced by seasonal factors,  as 

discussed below, more than enough const ruc t ion workers should be ava i l ab l e  

w i t h i n  the region t o  meet the const ruc t ion work fo rce  needs of each o f  the 

development scenarios. 

As provided by the Alaska Department o f  Labor, the pre l iminary  est imate 

f o r  1977 mean annual number o f  unemployed workers i n  the c i v i l i a n  labor  fo rce  

i n  Anchorage, adjusted t o  the cur rent  populat ion survey o f  the U.S. Bureau of 

the Census, i s  5490, represent ing an unemployment r a t e  o f  6.5%. Approximately 

80% o f  these unemployed f i l e d  f o r  unemployment insurance. O f  t h i s  group, 

about h a l f  l i s t e d  con t rac t  const ruc t ion as t h e i r  previous occupation dur ing . 
1977, a1 though there  i s  seasonal v a r i a t i o n  i n  t h i s  f i g ~ ~ r e ,  Assun~ir~y t ha t  the 

20% uninsured workers are  d i s t r i b u t e d  s i m i l a r l y  and t h a t  45% o f  the t o t a l  
5 

unemployed were con t rac t  const ruc t ion workers, then approximately 2500 

unemployed con t rac t  const ruc t ion workers were ava i lab le  i n  Anchorage dur ing 

1977. Given estimated employment i n  con t rac t  c o n s t r u c t i ~ n  o f  7600, t h i s  : 
suggests a loc,al unemploymeht r a t e  f o r  con t rac t  const ruc t ion o f  25%, o r  about 



four times the overa l l  unemployment ra te .  Moreover, the t o t a l  number .sf. '  . 

unemployed workers across a l l  i ndus t r ies  i s  projected t o  increase' by about 

2000 over the next  f i v e  years. Clear ly,  there should be no- need t o  br ing, in  

workers from outs ide the Anchorage-Kenai area t o  meet the employment require-  . 

mints f o r  Be1 uga coal development, unless o ther  major const.ruction pro jec ts  

such as the natura l  gas pipe1 ine o r  the Susitna Dam) were drawing on the l oca l  
. .  ' 

l abor  force a t  the same time. 

Since a1 1 coal mining 'associated w i t h  these development scenarios i s  

surface s t r i p  mining, i t  would probably no t  be necessary t o  go fa r  a f i e l d  t o  

f ind workers w i t h  special  mining s k i l l s .  The s k i l l s  required f o r  t h i s  type.  . 

of operation are  s i m i l a r  t o  many const ruct ion s k i l l s ,  such as operating . 
bul ldozers and scrapers, and could be adequately: met by. ava i lab le  construct ion 

workers w i t h  on ly  a, minimal amount o f  t ra in ing .  The add i t i on  o f  a coa.1 :m:i.ning 

work force t o  the required construct ion work force would not  r a i se  the t o t a l :  

1 abor force requirement above the single-year f i g u r e ,  o f  400 workers. No ,otheb 

sk i1  1 o r  indust ry  -category would place a demand on the labor  force equal 1 ing  
. . 

the requirement f o r  construct ion.  Loca l ly  ava i lab le  unemployed workers would ' 

be,more than adequate t o  meet the projected needs f o r  operational and other 

secondary workers under the three scenarios. 

The ready a v a i l a b i l i t y  o f  l oca l  workers f o r  f u t u r e  Beluga coal develop- 

ment has several imp1 i ca t ions  f o r  po ten t ia l  soci:oeconomic impacts. These 

pro jec ts  should no t  induce any s i g n i f i c a n t  in-migrat ion o f  workers from . >  

ouside the Anchorage-Kenai area, A1 though there n i g h t  be some' tendency-:for 
' 

Anchorage workers t o  t rans fe r  t o  Kenai l abor  union loca ls  i n  the b e l i e f .  t h a t . ,  . '  

t h i s  would  enhance t h e i r  employment opportunit iOs i n  the Beluga area, the, ,. ::. 

magni tude ,of the po ten t ia l  labor  force demand i s  small r e l a t i v e  t o  the . .. : 
ava i lab le  labor  pool. This means t ha t  there would be 1 i t t l e  job switchi:ng..and. 

l i t t l e  excess migrat ion i n t o  the area i n  response t o  news o f  job opportuni t ies,  

assuming t h a t  a la rge  wage d i f f e r e n t i a l  does no t  ex is t .  Excess migrat ion o f  

wo'rkers responding t o  news o f  employment oppor tun i t ies  has been a serious 

problem on past development p ro jec ts  i n  Alaska, o f t en  r e s u l t i n g  . . i n  increased 

leve'ls o f  l oca l  unemployment. Thus, the ,main regional  labor  force impacts of 

. . 



Beluga coal  f i e l d  development would be p o s i t i v e  i n  nature. There wo,uld 'be 

a modest d e c l i n e  i n  t h e  r a t e  of reg iona l  unemployment f o r  t h e  du ra t i on  o f  t h e  

p ro jec t ,  w i t h  a commensurate increase i n  wage income a v a i l a b l e  f o r  reinvestment 

i n  t h e  regiori and a reduc t ion  i n  the  number o f  workers r e c e i v i n g  unemplo~ment 

insurance payments. 

These e f f e c t s  would be f u r t h e r  minimized t o  the  ex ten t  t h a t  l o c a l  r e s i -  

dents o f  Tyonek were h i&d  f o r  cons t ruc t i on  o r  min ing jobs. Even though there  
a r e  some unemployed males w i t h  t h e  r e q u i s i t e  s k i l l s  i r l  Tyonek, few a re  union 

members, which puts them a t  a compet i t i ve  disadvantage fo r  t h i s  type o f  employ- 

ment. However, any employment of Tyonek res idents  t h a t  d i d  occur would reduce 

l o c a l  unemployment and prov ide valuable s k i l l  t r a i n i n g ,  both o f  which would 

d i r e c t l y  b e n e f i t  t h e  Tyonek cominuni ty. . , 

IMPACTS ASSOCIATED WITH THE MARKET FOR COAL i ,. . .. 

The t h i r d  scenar io assumes t h e  cons t ruc t i on  o f  two e l e c t r i c  generators 

a long w i t h  the  annual p roduct ion  o f  s i x  m i l l i o n  tons o f  coal  f o r  export.  

The major market f o r  t h e  expor t  coal would almost c e r t a i n l y  be outs ide  Alaska, 

so t h a t  reg iona l  market impacts would be minimal. I f  Chugach E l e c t r i c  Asso- 

c i a t i o n  merely s u b s t i t u t e s  coal  f o r  gas i n  the  product ion o f  e l e c t r i c i t y  a t  

Beluga, t h e  reg iona l  market impacts a t t r i b u t a b l e  t o  coal  development p e r  se 

would be n e g l i g i b l e ,  b u t  t he re  could be a s i g n i f i c a n t  increase i n  the  p r i c e  

o f  e l e c t r i c i t y .  On t h e  o t h e r  hand, i f  the  a v a i l a b i l i t y  o f  coal  a t  Beluga I 

resu l  t s  i n  s i g n i f i c a n t l y  a1 te red  energy costs and supply re1 i a b i  1 i ty ,  t he  

impacts o f  Beluga coal  development on t h e  reg iona l  economy would be substan- 

t i a l l y  greater .  Chugach E l e c t r i c ,  however, w i l l  n o t  v o l u n t a r i l y  swi tch  from 

gas t o  coal .  Natura l  gas suppl ies,  as a by-product o f  o i l  development, a re  i n  

abundant supply, s u f f i c i e n t  t o  meet reg iona l  needs beyond the year  2000. I t  

i s  uril i k e l y  t h a t  heavy i n d u s t r i a l  users o f  e l e c t r i c i t y ,  such as the  aluminum 

indust ry ,  would ever  be p laced on i n t e r r u p t e d  serv ice  s o l e l y  because o f  

i n s u f f i c i e n t  supply of t h e  pr imary energy source, be i t  gas o r  coal .  I n  

add i t i on ,  t he  cos t  of gas ( a t  c o n t r o l l e d  p r i c e s )  i s  s u b s t a n t i a l l y  lower than 

any p ro jec ted  'pr ice of coal.' Thus, the  s u b s t i t u t i o n  o f  coal  f o r  gas i s  



. .  . . . .  . . 
expected t o  make. t h e  regional  cost  o f  e l e c t r i c i t y  more than a t  present,, end . , 

t h i s  r e l a t i v e  cost  d i f f e r e n t i a l  would 1 i ke ly  continue i n t o  the foreseeable. 

future.  . . 

Other regional use o f .  coal as a primary energy source could a t t r a c t  new 

indust ry  i n t o  the region i n  s i tua t ions  where gas was no t  economically sub- 

s t i t u t a b l e  f o r  coal. An ana1ysi:s o f  po ten t ia l '  secondarylcoal-based indust'r'ial 

development o f  t h i s  s o r t  i s  beyond the scope o f  t h i s  r epo r t  bu t  would have t o  

be made i n  order t o  forecast  proper ly the f u l l  po ten t ia l  f o r  regional  socio- '  

economic' impacts imp1 i e d  by t h i s  i n i t i a l  development a c t i v i t y .  ,To the extent 

t ha t  these secondary o r  derived developments should occur w i t h i n  the loca l  

impact area, socioeconomic impacts on Tyonek would be even more severe than 

those l i k e l y  t o  be associated w i t h  the three scenarios. The construct ion o f  

a road from Anchorage t o  Beluga would be a major f ac to r  b rec ip i  t a t i n g  these . 
kinds o f  impacts. 

IMPACTS ASSOCIATED WITH PROJECT REVENUES 

The development of the Be1 uga coal resources and the 'production o f  ''. 

e l e c t r i c i t y  from coal would s i g n i f i c a n t l y  add t o  the Kenai Borough's tax base. 

~ ~ e ' c i f i c a l  ly, Tax Code Area (TCA) number 54, which contains Tyonek and the 

Beluga coal f i e l d s ,  would become the  source o f  f u r t he r  revenues. These would 

be i n  add i t i on  t o  the substant ia l  e x i s t i n g  revenues obtained from o i l  and 

gas propert ies s i tua ted  i n  TCA 54. It i s  d i f f i c u l t  t o  est imate the amount' 

o f  new revenues t ha t  would be generated under each o f  the three development 

scenarios. . Presumably, the assessed value o f  the coal lands around Beluga,,. 

would increase, r e s u l t i n g  i n  add i t iona l  property tax  revenues accruing t o  

the Borough and the state.  Cook In le t .  Region, Inc. owns lease holdings on 

the capps c o a l  f i e l d  and would be the rec i p i en t  o f  royal  t i e s  from the develop- 

ment o f  these coal resou'rc'es. Further revenues could be generated from 

severance taxes and sales taxes t o  the extent  they are  l ev i ed  on coal pro- 

duction. 



The problem o f  es t ima t ing  reg iona l  economic impacts associated w i t h  

these revenues i s  1 i m i  t e d  t o  asce r ta in ing  the  magnitude o f  f u t u r e  income. f l ow  

i n  the  region, though t h i s  i s a n  important  f a c t o r .  The more ser ious probl&n 

invo lves  t h e  d i s t r i  b u t i o h  of these revenues w i t h i n  t h e  Borough. While t h i  

o v e r a l l  impact o f  increased reg iona l  revenues cou ld  be . in terpre ted as bene- 

f i c i a l ,  i nequ i tab le  d i s t r i b u t i o n  of these b e n e f i t s  , t o  v i l l a g e s ,  towns and - .  

c i t i e s  causes adverse soc ia l  impacts. Th is  problem i s  c h a r a c t e r i s t i c  o f  most 

la rge-sca le  development a c t i v i t i e s ,  e s p e c i a l l y  energy development. The 

people who su f fe r  most o f  t h e  pr imary impacts, i n  t h i s  case the  Tyonek nat ives,  

tend n o t  t o  rece ive  b e n e f i t s  adequate t o  compensate f o r  t h e  negat ive e f f e c t s .  

Pub l i c  revenues a r e  t y p i c a l l y  r e d i s t r i b u t e d  through the  p rov i s ion  o f  
. .  , 

p u b i i c  services.  he Kenai Borough p resen t l y  provides th ree main serv ices:  

education, sol  i d  waste d isposal  , and p lann ing ( i o n i n g  and subd iv is ion)  >  he', 
a v a i l a b i l i t y  o f  these serv ices  throughout t h e  Borough i s  a t  l e a s t  i n  p a r t  ; '. 

a  funct ion o f  t h e  a b i l i t y  and w i l l i ngness  o f  the  Borough t o  d i s t r i b u t e .  su f -  

f i c i e n t  funds f o r  t h e i r  su.pport. To t h e  ex ten t  t h a t  t he  Borough can 
: ,  

e f f e c t i v e l y  and e q u i t a b l y  deal w i t h  t h e  issue o f  revenue r e d i s t r i b u t i o n ,  t he  

region cou ld  be made more a t t r a c t i v e  t o  business and imdustry. I n  t h i s  way, . 
. . 

coal  development i n  Beluga cou ld  encourage growth i n  the  reg ion beyond t h a t  

which would be expected i n  i t s  absence, though t h e  separat ion o f  these'"effact 's 

i s  extremely d i f f l c u l  t. 

,CONCLUSIONS : REGIONAL SOCIOECONOMIC IMPACTS 

With t h e  present  r a t e  o f  r a p i d  growth i n  the  ~ n c h o r a g e - ~ e n a i  reg ion as 

a basel ine,  coal  development a t  Beluga should have o n l y  a few small soc'io-.. : -  

economic impacts on t h e  region.  These would r e s u l t  from reduct ions i n ~  reg iona l  

unemployment, p r o v i s i o n  o f  a new reg iona l  energy source, and, the genarnt ibn 

o f  new economic revenues i n  t h e  region.  Although a reduct ion  i n  unemployment 

would be p o s i t i v e  f o r  t h e  region, the  magnitude o f  t h i s  e f f e c t  would no t  be . .  

great .  As a new reg iona l  source o f  energy, coal would l i k e l y  be more c o s t l y  

than gas a t  i t s  p resent .p r ice .  Requir ing Chugach E l e c t r i c  Associat ion t o  . 

convert  t o  coal would represent  a f i nanc ia l  burden t o  i t s  customers because 



o f  the higher pr ices i t  would be forced t o  charge. Regionally, t h i s  would 

provide'  a d is incent ive t o  i n d u s t r i a l  development. The greatest  po ten t ia l  

impacts are associated w i t h .  the generation o f  add i t iona l  revenues t o  tti'e 

region. These could serve both t o  reduce absolute tax  leve ls  and t o  . : - redress ex i s t i ng  o r  created. regional  f i s c a l  i nequ i t i es .  



SETTLEMENT REQUIREMENTS 

' SETTLEMENT SITES 

  xi sting Settlements 

. , .... Tyonek i s  a v i l l a g e  o f  some 270 Tanaina Athabascans located on the west 

s ide o f  Cook '1nlet  about 40 a i r  mi les west-southwest o f  Anchorage. The , ' . '  

v i l  lage was o r i g i n a l l y  located south o f  i t s  present s i t e ,  bu t  was relocated 

i n  the 1950s t o  higher ground. The sett lement includes a store, bank, gas 

s ta t ion,  and 66 housing u n i t s  and i s  served by a water system and e l e c t r i c i t y  

from Chugach E l e c t r i c  Association. Most o f  the housing and comnuni t y  f a c i l i -  

t i e s  are 1 ocated on abou t 90 acres o f  1 and. 

The Tyo,nek Timber Company camp i s  located about 3 mi les south o f  Tyonek, 

V i  1 lage on former Moquawkie reservat ion land. Kodiak Lumber Company i s  sole, 

owner. o f  the' ch ib  m i l  1 operation, which processes timber received from a sa le '  

on the west s ide o f  Cook I n l e t .  The ch ip  m i l l . o p e r a t i o n  has been temporari ly 

scaled-down because o f  a weakening i n  the Japanese market and shutdown of-,.. . 

the timber salvage sale. ) , There are cu r ren t l y  20 people a t  the camp. When 

the m i l l  was i n  f u l l  operation, i t  supporteda comnunl tyof  about 200 residents . 

t h a t  included about..30 school-aged chi ldren.  
, - 

I n  add i t i on  t o  these sett lement s i tes ,  t h e r e  are several o i l -  and gas- 

r e l a ted  f a c i l i t i e s  on the west side o f  Cook I n l e t  a t  D r i f t  River, ~ r a d i n ~  Bay, 

and Granite Point.  Marathon O i l  Company's Trading Bay f a c i l i t y  has a large 
' 

dormi t o r y ,  bu'1.l d ing t o  house workers. 

Three-Mile Creek Subdivison, located nor th  o f  Tyonek on the coast, con- 

s i s t s  o f  p r i v a t e l y  owned recreat iona l  l o t s  and covers about one-half square ' 

m i l e  o f  land area. Some o f  .the l o t s  have cabins and t r a i l e r s .  I n  addi t ion,  

f i s h i n g  and hunting cabins are scat tered throughout the study area, espec ia l ly  

along the coast. _ . ,  . 



Si te  Characteristics and Land Requirements 

The land requirements for  a new settlement will vary, depending on 
whether a work camp or permanent new comunity i s  planned. 

- , - There i s  very l i t t l e  data to  substantiate the amount of land necessary 
t o  support commercial and residential  development in areas such as Beluga. 
A*\vil lage or  town will typically have a small amount of comnercial develop- 
ment to  supply the local population with essential  goods. Anchorage will 
s t i l l  be l ikely to  supply the majority of household goods and specialty items. 
Commercial development would tend to  remain relat ively small in a work camp, 
b u t  would expand in the case of a permanent community to  r e f l ec t  other 
A1 as kan towns. 

Land needed for  residential  development will vary, according to  preference 
and ava i lab i l i ty .  The work camp described i n  scenarios 1 and 2 

I 

would tend to  be compact and dense since industry-provided housing will have' 
double occupancy. If  the work camp i s  relat ively compact, up t o  8 to  10 units 
per acre would be accommodated. A permanent comunity would be less  dense. 
Workers with families will tend to  seek space and privacy and will be more 
l ike ly  t o  b u i l d  single-family, detached homes. The density of subdivisions 
fbr  single-family residences could range from two to s ix  units per acre, 
depending on both the type of sewer and water system and the Kenai ~eninsulci' 

( a )  Borough's subdivision standards. 

A 500-person work camp, w i t h  dormitory housing, a kitchen-dining annex, 
. 

.and a recreation annex may require. about 40 acres of 'I and. A permaner~t 
.. 'communi tyl for  1500 peopl e ,  however, would 1 i kely requi re from 600 to 1200 acres:, , 
'depending on density and design. The permanent community might include a 
school, recreation complex and park, c l in i c ,  and r e t a i l  commercial area, in 

addition to  both single- and multi-family housing. 

( a ) ~ h e  Kenai Peninsula Borough Subdivision ordinance allows a l o t  s ize of' , 

6000 square fee t  fo r  single-fami ly  residences served by 'pub1 i c  .water 
. . and sewer. A 20,000-square-foot m i n i m u m  i s  placed on a l o t  t ha t  has 
' , . on-lot systems fo r  both sewer and water. 



' . 

A number o f  fac to rs  a f f e c t  the choice o f - se t t l emen t  s i t e ,  inc lud ing 

slope, drainage, soi  1 s condit ions, 1 and ownership, and access t o  transporta- 

t i o n  faci1 i t ie.s.  Land ownership i s  shown i n  ~ i ~ u r e  2-1. . The major landholders 

i n  the Beluga study area are the s ta te  (mental hea l th  lands), Cook I n l e t  

~ e g i o n ,  Inc., Tyonek V i  1 lage Corporation, and the Kenai Peninsula Borough. 

A new sett lement could p o t e n t i a l l y  be located on any o f  these lands where 

slopes and drainage charac te r i s t i cs  are no t  a 1 i m i  t i n g  fac to r .  

For purposes o f  t t i  i s  analysls , several assumptions were made regarding 

s i  t e  su i  tab i  1 i ty f o r  development: 

A' new community should no t  be located i n  an area w i t h  poor drainage 

o r  w i t h  slopes greater than 10%. 
. .  . '  

Based on an analys is  o f  slope only, there appear, t o  be some po ten t ia l  

sett lement s i t e s  on State Mental Health lands t o  the nor th  and nor.thwes.t.:.. 

o f  the reservation, and nor theas t .o f  Capps F i e l d  on land owned by Cook 

I n l e t  Region, Inc. (south o f  Beluga Lake, nor th  o f  Chichantna ~ i v e r ,  
. . . . 

and west o f  Be1 uga River)  . 
A new sett lement i s  no t  l l k e l y  t o  be located on the lands owned by 

the Tyonek V l  11 age Corporation (former Moquawkie Reservation lands) 

(see Chapter 4 o f  t h i s  repor t ) .  

Coastal lands northeast  o f  the reservat ion may be unsui table f o r  

bui  1 d i n  and road const ruct ion because o f  'soi  1 and drainage character- 
!2) i s t i c s .  

z .  

Land along Trading Bay, t o  the nor th  and east o f  the McArthur. Rlv'er, 

appears t o  be unsui table f o r  development because o f  s o i l  type and , ,  , . 
: ,  

poor drainage. 

Lai~ds west o f  the reservat ion  ownsh ship 11N, Range 12W) appear t o .  1 
o f f e r  the best  po ten t ia l  f o r  cotmnuni ty development. 

Be1 uga Coal Company, owned by Placer Amex Inc .  , has suggested an area 

near Congahbuna Lake t o  the west o f  the Tyonek Reservation as a possib le-  

: 
sett lement s i t e . ( 3 )  This area has slopes o f  less  than 10% and includes two 

d' . 

. l a rge  land parcels, owned by the Kenai Peninsula Borough and Cook I n l e t  
!I 
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Region, Inc. These two ownerships are  shown i n  Figure.2-1. .The borough-owned 

land covers about an 8-square-mile area (about 5000 acres). The Cook I n l e t  

Region Inc. land i s  j u s t  t o  the west and south o f  the borough parcel and 

inciudes about 2800 acres o f  land. The distance from Congahbuna Lake t o  the 

v i l l a g e  o f  Tyonek i s  about 10 mi les.  

The lake area o f f e r s  an a t t r a c t i v e  s i t e  f o r  a new comnuni ty. There are 

views t o  the I n l e t  and the lake can be used f o r  recreat ion and f loat -p lane 

landing. The area i s  served by e x i s t i n g  logging roads and has easy access 

t o  the Cook I n l e t  Region, Inc. t ranspor ta t ion co r r i do r  t o  Capps F ie ld .  Poor 

drainage may present some problems f o r  development on the west s ide o f  

Congahbuna Lake. Drainage charac te r i s t i cs  appear t o  be more su i tab le  t o  the 

east side. 

Figure 2-3 shows a conceptual 1 ayout f o r  a cornuni ty a t  ~on~ahbuna  ~ a k e  

developed f o r  Beluga Coal Company. The lake has a lso  been suggested as ' the 

possib le s i t e  fo r  a power plant ,  w i t h  lake water serv ing as coo l ing water .'' 

fo r  the power plant ,  which, i n  turn,  might increase the lake 's  f i she ry  
(3 )  poten t ia l .  

. '  - . .. 
HOUSING I 

~ x i i t i n g  Conditions 

Three primary sett lement s l  tes e x i s t  w i t h i n  the study area, inc lud ing .  
the v i l  lage o f  Tyonek; the Tyonek Timber Camp, and Marathon O i  1 ~ompany . '~  . 

~ r a d i n ~  Bay f a c i l i t y .  
, , 

The major housing concentrat ion i s  a t  Tyonek Vi l lage,  which has 66. housing 
. .  . . 

u n i t s  (60 woodframe; 6 mobile homes). Many o f  the wood-frame . houses . are In. 

need o f  r ehab i l i t a t i on .  They are poor ly  insu la ted and energy i n e f f i c i e n t .  
I 

Twenty-seven H U D - f i  nanced houses are planned f o r  construct ion t h i s  year. 

This w i l l  s a t i s f y  the immediate need f o r  add i t i ona l  housing, but  many young 

fl people i n  the v i l l a g e  w i l l  s t i l l  want the opportuni ty t o  have t h e i r  own house. 

I n  addi t ion,  teacher housing i s  i n  shor t  supply; s i x  u n i t s  are  needed.- 

A l l  v i l l a g e  housing i s  owned by the Tyonek V i l l age  IRA Council. The 

Kenai Peninsula Borough School D i  s t r i c  
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A l 1 : v i l l a g e  housing i s ,  owned . . by the Tyonek V i l l age  IRA Council. The 

~ e n a i  Peninsula Borough School D i s t r i c t  might be able t o  subsidize teacher' ' 

housing since the d i s t r i c t  has r e s p o n s i b i l i t y  f o r  education w i t h i n  the 

borough. once bui 1 t , a program f o r  managi ng the housi ng u n i  t s  would, need ' 
t o  be established. 

V i l l age  houses are heated by e l e c t r i c i t y ,  which i s  provided wi thout  , 
.. , # - 

charge through an agreement w i t h  Chugach E lec t r i c .  The cont ract  for  the . 

e l e c t r i c i t y  was signed i n  1972 and i s  scheduled t o  exp i re  when the v i l l a g e  

has used a t o t a l  o f  50 m i l l  i on  kVh. A t  cur rent  ra tes o f  use (under 5 m i l l  i on  

kVh per year), t h i s  i s  ,l i ke ly  t o  occur between 1982 and 1984. 

The costs of heat ing w i t h  : e l e c t r i c i t y  are higher than those associated 

wi th.  o i l  heat, and v i  1 lage residents may f i n d  i t  d i f f i c u l t  t o  pay f o r  the 

e i e c t r i c i t y  when the cont ract  w i t h  Chugach ~ l e c t r i c  expires. The new housing 

un i t s  w i l l  have o i l - f i r e d ,  forced-a i r  heating systems, w i t h  f ue l  purchased 

from Tyonek Timber. The o lder  un i t s  can be converted from e l e c t r i c  t o  o i l  
heat., but  a t  a cost  o f  a t  l e a s t  $2000 per u n i t .  

Housing i s  a lso located about 2 miles from the v i l l a g e  a t  Tyonek Timber 

Camp. The camp has s t x  20-person bunkhouses, f i v e  3-bedroom modular homes, 

about 12 t r a i l e r s ,  and s i x  duplexes. This number o f  u n i t s  i.s capable o f .  

hobsing about 200 ind iv idua ls .  .. , . . , - 

Marathon O i l  Company has one dormi t o r y  bu i l d i ng  w i t h  a capacity o f  about 

60 people a t  t h e i r  Trading Bay f a c i l  i t y .  There are  several t r a i l e r s  a t  

Granite Point, and both t r a i l e r s  and cabins a t  the Three-Mile Creek recre- . , 

a t i o n a l  subdivision. I n  addi t ion,  small shacks and she1 t e r s  are scattered. 
' 

a16ng the coast a t  p r i va te  f i s h  s i tes .  

Housing Requi'remen t s  . .  . 
. . 

The coal development scenarios presented a t  the beginning o f  the chapter 

suggest two possib le types of sett lement: a perment work camp and a  small^ community. 

The f i r s t  and second coal development scenarios described 

would establ i s h  a permanent work camp a t  Beluga. ' I n  ' t h e l ' f i r s t  scenario 

f o r  coa l - f i r ed  generating plants,  the f i r s t - y e a r  (1980) labor  fo rce  i s  2 
. . 2 ' 2  



composed o f  100 const ruct ion workers t o  prepare the p l a n t  s i t e  and 50 workers 

t o  b u i l d  the permanent work camp. About 50 support workers are projected t o  

be needed i n i t i a l l y .  The t o t a l  f i r s t - y e a r  populat ion i s  projected t o  be 200, 

r i s i n g  t o  500 i n  1983-84, and 'dec l in ing t o  320 from 1986 on. 

Because the Beluga area i s  i so la ted  from other  development, t h i s  scenario 

assumes t h a t  none o f  the const ruct ion workers would b r i ng  any dependents who ' 

Y 

would no t  a lso be employed. The mining, operating, and support workers might 

b r i ng  nonemployed dependents w i t h  them, bu t  ver.y few are expected. 

I The primary means o f  housing f o r  const ruct ion workers and support per- 

sonnel i s t yp i ca l  l y  mobi 1 e homes, modular houses, o r  prefabr icated,  dormitory- 

1 i ke sleeping s t ruc tures i n  'a' permanent work camp. The permanent work,.camp, 

would contain a l l  hou'sing, service, and rec rea t ion  f a c i l i t i e s  needed by the ' 

l abor  force. Based on the design o f  much const ruct ion camp housing, w e '  have, 

assumed an overa l l  average o f  two persons per housing u n i t .  Some units..wi th '  

s i ng le  occupancy may be b u i l t  f o r  executive quarters, bu t  most workers are  

1 i ke ly  t o  be hou'sed i n  doubi,e occupancy rooms. The number o f  housing u n i t s  . . 
. . 

p ro jec ted f o r  the work camp i s  based on two persons per u n i t  f o r  constr'uction 

workers and a small number of four-person fami l i es  among the permanent workers. 

Estimates o f  pro jec ted housing demands are presented i n  Tab1 e 2-4. 

TABLE 2-4. Projected Housing Demand f o r  the F i r s t  Scenario 

. . .  

3-4 
. . ,  . .  

Bedroom .. . 
' . . 

Dormitory Fami 1 y 
Year Populat ion Uni t s  Uni ts  . . 

I .. 



The t o t a l  popu la t ion  i n  the  second scenar io (coal  expor t ing)  i s  t he  same 

as i n  t h e  f i r s t  development scenar io beginning i n  1989. The pernanent'work 

camps a re  expected t o  be s i m i l a r ,  except t h a t  i n  the  second scenar io t h e  

temporary "bulge" of 500 persons would n o t  hawe t o  be accommodated. The 

est imate of u n i t s  needed would be about 160 from' 1989 on. 

Por tab le  ATCO-design p re fab r i ca ted  s t ruc tu res  have o f ten  been used f o r  

construct ion"  camp housing i n  Alaska. These a r e  t y p i c a l  l y  s ing le -s to ry  , s t ruc -  

tures w i t h  .segmented, 2-person s leep ing rooms o f f  a main ha1 lway . t h a t  connects 

t o  l ava to r ies .  These dormitory-1 i k e  complexes can range. i n  s i z e  from a 4- 

td  a 400-person u n i t .  This type o f  s leep ing s t r u c t u r e  was t y p i c a l  o f  pipe1 i n e  . 

cons t ruc t i on  camps. 
.. .. . 

Fami l ies can be accommodated i n  pre fabr ica ted 2- and 3-bedroom modular . . 
homes o r  mobi le homes. This i s  t y p i c a l  f o r  f a m i l y  housing a t  many lumber 

camps and was used a t  Valdez du r ing  p i p e l i n e  const ruc t ion .  

A p re fab r i ca ted  k i t chen  annex and rec rea t iona l  annex a re  1 i k e l y  t o  be 

inc luded as p a r t  o f  t h e  cons t ruc t i on  camp. Most b u i l d i n g s  w i l l  be wood- 

frame on a s t e e l  chassis w i t h  s t e e l  r o o f  and s i d i n g  w i t h  baked enamel . . 

f i n i s h .  

The cons t ruc t i on  ma te r ia l s  can e i t h e r  be barged t o  the  s i t e  o r  t rans-  ... 

por ted by a i rp lane.  Barging m'ay r e q u i r e  a temporary dock and roadway , from , 

t h e  dock t o  the  camp s i t e .  Barges can a l s o  be o f f - loaded onto the  beach. 

For cons t ruc t i on  camp development a t  Beluga, ma te r ia l s  cou ld  be t rucked from 

Anchorage t o  Kenai and then barged across Cook I n l e t  t o  Trading Bay o r  t h e  . 
. '  

Tyopek ~ i m b b r  dock. Ma te r ia l s  cou ld  a l s o  be barged d i r e c t l y  from ~ncho;$~k: 
. . 

o r  ~ e a t t l e .  A rough cos t  est imate ( i n  1978 d o l l a r s )  f o r  work-camp housing: 

i s  $250,000 f o r  a 52-person s leep ing complex and $700,000 f o r  a 500-person 

k i  tchen-din ins f a c i l i t y .  

The t h i r d  scenario, which combines generat ing p l a n t s  w i t h  coal expdrt, 
' 

i s  i d e n t i c a l  t o  the  work-camp scenarios through 1988 i n  terms o f  t o t a l  popu- 

l a t i o n a n d s i z e o f t h e , w o r k - c a m p s e t t l e m e n t .  T h e p o p u l a t i o n b e g i n s t o  

increase i n  1989 as conk t ruc t i on  workers a r r i v e  t o  begin work on the  docking 



and 1 oading f a c i  1 i t i e s .  Mining and operat ing workers increase r a p i d . 1 ~  i n '  

1990. By 1990, the "permanent work camp" w i l l  develop i n t o  a comuni ty,  w i t h  

a n c i l l a r y  businesses, services, and f a c i l i t i e s .  

For' the purpose of p ro j ec t i ng  housing demand, we have assumed t ha t  t he -  

const ruc t ion workers w i l l  a l l  l i v e  i n  two-person u n i t s  (as i n  the previous 

scenarios). A few nonemployed dependents would accompany mining, operating, ,. 

and support workers through 1988, as i n  the f i r s t  two scenarios. A f t e r  1988, 

there  would be a d i v e r s i t y  o f  household sizes, i nc lud ing  s i ng l e  persons, 

couples, and fami l  i e s  w i t h  ch i ld ren.  

To p ro j ec t  t he  demand f o r  permanent housing, we have estimated a possib le 

mix o f  housinq types based on the noncons$ruction worker pop~r la t ion  and nn 

what const ruc t ion companies a re  l i k e l y  t o  bu i ld .  A f t e r  1989, demand f o r  

dormitory housing w i l l  cease. I n  1990, we have assumed a demand f o r  about 

100 3- t o  4-bedroom houses, 225 2-bedroom un i t s ,  and 50 1-bedroom un i t s .  The 

number o f  f am i l i e s  w i t h  ch i l d ren  i s  expected t o  increase i n  1991, requ i r ing  

add i t i ona l  3- t o  4-bedroom housing un i t s .  Projected hbusing demand by type 

o f  u n i t  i s  shown i n  Table 2-5. 

TABLE 2-5. Projected Housing Demand f o r  the Th i rd  Scenario 

Year 

1980 
1961 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 on 

Populat ion Housing Un i ts  
Con- Other 3- t o  4- 2 - 1 - 

s t r u c t i o n  Workers & Dormitory Bedroom Bedroom Bedroom 
Workers Dependents To ta l  Un i ts  Un i ts  Un i ts  Un i ts  To ta l  



SCHOOLS 

Ex is t inq  Conditions 

Bob B a r t l e t t  School serves grades K through 12 and i s  financed and 
@ managed by the Kenai Peninsula Borough School D i s t r i c t .  Located a t  the . 

v i l l a g e  o f  Tyonek, i t i s  the on ly  school serv ing the Beluga area. The school . 
, . has four  regu lar  classrooms, a home-economics sui te,  and a por tab le  classroom, 

f o r  a t o t a l  capaci ty o f  240 students. (4)  

Enrollment h i s t o r y  and school d i s t r i c t  pro jec t ions are presented i n  

Table 3-3. The t o t a l  1976-1977 enrol lment was 108, w i t h  75 i n  grades ~ i 8 ,  

and 33 i n  grades 9-12. As o f  May 1978, 98 students were enrol l e d  and 7 teachers 

(5  regu lar  and 2 c u l t u r a l  resource teachers) were employed. The Borough's 

1977 school-construct ion repor t  ind icates t h a t  no f a c i l  i t i e s  o ther  than a 

new home-economics s u i t e  need t o  be provided dur ing the 5-year per iod ending 

i n  1982. 

When the Tyonek Timber Company m i l l  was i n  f u l l  operation, approximately 

20 ch i ld ren  were bussed from the camp t o  the v i  1 lage t o  a t tend the school. 

TABLE 2-6. pup i l  Enrol lment and Project ions 
,Bob .Ba r t l e t  School, ~ ~ o n e k ( a )  

School. , 

Year Total  

, ( a ) ~ e n a i  Peninsula Borough School D i s t r i c t ,  ~ n r o l  lr?bnt 
a Project ions and School Construct ion Repopt, Apr i  1 r977. 



School Requi rements 

The permanent work-camp s i tua t ions  described i n  scenarios 1 and 2 (see 

Chapter 1) are expected t o  include few, i f  any, school-aged ch i ldren.  The 

possi b i l  i t y  o f  a 1 i m i  t ed  number o f  school -aged ch i ld ren  should be ant ic ipated,  

however, and, ways t o  provide f o r  t h e i r  educat ional  needs shot11 d be considered. 

A t  i t s  maximum leve l .  o f  operation, the ~ ~ o n e k  1 umber camp had a r a t i b  o f  

about 0.10 school ch i ld ren  per  adu l t .  I f  t h i s  r a t i o  i s  appl ied t o  the mining, 

operation, and support workers i n  scenarios 1 and 2, a possib le school popu- 

l a t i o n  o f  30 students f o r  the wo,rk-camp s i t u a t i o n  i s  derived. 

Even i n  the t h i r d  coal development scenario, where a permanent community 

i s  ant ic ipated,  a lower than average pup i l  -per-household r a t i o  shou ld  be used 

t o  est imate numbers o f  school ch i ld ren.  Few school-aged ch i ld ren  a re  l i k e l y  

t o  a r r i v e  u n t i l  1989., , . when the n'umber o f  nonemployed dependents would begin 

increasing and secondary workers 'would begin a r r i v i n g  t o  provide services. . . 

Total  housing (nondormitory) u n i t s  are expected t o  reach 310 i n  1989, 375,. i n . :  

. . 1990, and 475 from 1991 on. 

The cur rent  pupil-per-household r a t i o  i n  the Kenai Borough i s  0.74, but  . 

the i so l a ted  nature o f  the Beluga sett lement i s  expected t o  discourage , , 

f ami l i es '  w i t h  school ch i ld ren  from moving t o  the new sett lement. A gradual ly- . . 

increasing pup i i  -per-househol d r a t i o  has been used instead . t o  estimate numbers 

o f  school-aged ch i  1 d r e n . ( ~ ) ( 5 )  For 1989, a r a t i o  o f  0.3 y i e l d s  approximately 

90 pupi ls ;  f o r  1990, a rat io;of 0.4 y i e l d s  150 pupi ls ;  from 1991 on, a . r a t i o  

o f  0.6 y i e l d s  285 pupi ls .  Assuming a c lass s i ze  o f  20 pup i l s  w i t h  one ,. 

teacher per' class, 5 t o  14 classrooms and teachers would be required t o  . . 

(b ) (6)  serve t h e i r  needs. . . . '. . 

The educational needs of school-aged ch i ld ren  i n  the Kenai Peninsula 

can be met i n  a v a r i e t y  o f  ways, depending on the number and loca t ion  o f  

the pup i l s  t o  be served. The school board o f  the Kenai Borough School 

D i s t r i c t  i s  responsible f o r  making f i n a l  decisions on such matters. Several 

options are l i s t e d  below: 
1 



New dup i l s  could be accommodated a t  the e x i s t i n g  school a t  Tyonek. 

."A school could be cbnstructed i t  a new sett lement s i t e .  
1 . . .  

Portable classrooms could be used t o  handle a temporary peak i n   school'^ 
enrol lment dur ing const ruct ion periods. 

Pupi ls  could be enrol l e d  i n  correspondence' classes through the school 
, . . . .  , d i s t r i c t .  

The Bob B a r t l e t  School f a c i l i t y  has the po ten t i a l  t o  serve another'  

100 pup i l s  given i t s  cu r ren t  capaci ty and enrol lment trends. For students 

t o  at tend the Tyonek School, however, roads and bus t ranspor ta t ion must be 

establ ished from the new sett lement t o  Tyonek: I f  a new school were b u i l t  

a t  the sett lement s i t e ,  i t  would probably be a pre fabr icated s t ruc tu re  

s im i l a r  t o  the ATCO-designed dormitory housing. 

.The decis ion o f  whether t o  send ch i ld ren  t o  the e x i s t i n g  school a t  Tyonek 

o r  t o  construct  a new school w i l l  be based on a number o f  fac tors .  The number 

o f  school ch i ld ren  associated w i t h  a work camp would probably no t  j u s t i f y  the 

cost  o f  new school construct ion, a1 though a school might be b u i l t  t o  serve 

the combined needs o f  the lumber camp and the coal development work camp.. 

On the o ther  hand, a f u l l - s c a l e  cormuni t y  i n  the Beluga area (scenar io  3) . 
would allnost c e r t a i n l y  requ i re  a new school f a c i l i t y .  Another important . 

considerat ion i s  the a t t i t u d e  o f  Tyonek u i  1 lagers toward use o f  t h e i r  school . , ' , '  
by nonnatives. Issues re la ted  t o  t h i s  concern are discussed . i n  . i h e  sections 

which'fol low. 

Correspondence courses are an a l t e rna t i ve  t h a t  should be explored i f  

only a few ch i ld ren  are associated w i t h  a work-camp s i t ua t i on .  The Kenai 
. . Borough 'School D i s t r i c t  cu r ren t l y  has one o f  the l a rges t  correspondence . . 

programs i n  the state, w i t h  over 100 students pa r t i c i pa t i ng .  
. . 

" I 



P o l i c e  Services 

r Pol i c e  serv ices  i n  the  Beluga area a r e  provided by the  Alaska Sta te  

Troopers through a  r e s i d e n t  constable. The constable serves the  area from 

t h e  Beluga power s t a t i o n  south t o  Trading Bay, i n c l u d i n g  the  o i l  and gas . . .  . 

f a c i l  i t i e s  a t  Trading Bay and Grani te P o i n t  and the  lumber m i l l  camp near 

Tyonek. A  four-wheel d r i v e  v e h i c l e  i s  used by t h e  constable t o  p a t r o l  t he  

area and an a i r p l a n e  i s  a v a i l a b l e  t o  f l y  the  area i f  the  need ar ises .  

The constable a t  Tyonek has the  t ime and a b i l i t y  t o  handle an a d d i t i o n a l  

number o f  complaints and o t h e r  p o l i c e  a c t i v i t y ,  b u t  t h e  p o i n t  a t  which popu- 

l a t i o n  increases w i l l  r e q u i r e  the  s t a t e  t roopers  t o  add another pol  iceman i s  . I 

d i f f i c u l t  t o  est imate. 

A need f o r  a d d i t i o n a l  po l  i c e  o f f i c e r s  i n  t h e  Beluga area w i l l  d e f i n i t e l y  

be generated by the  combined a c t i v i t y  o f  t h e  v i l l a g e ,  the  Tyonek lumber camp, 

and any set t lement  associated w i t h  coal  f i e l d  development. I n  most cases, 

t h e  s t a t e  t roopers w a i t  t o  add s t a f f  u n t i l  the  new p o s i t i o n  can be j u s t i f i e d  

by i nc reas ing  popu la t ion  numbers. During cons t ruc t i on  o f  the  Alaska p ipe l i ne ,  

however, p o l i c e  se rv i ce  needs were a n t i c i p a t e d  and a d d i t i o n a l  t roopers were . . 

assigned t o  a f f e c t e d  areas i n  advance o f  ac tua l  popu la t ion  increases. 

I n  a work-camp s i t u a t i o n ,  t he  t roopers encourage p r i v a t e  companies t o  

h i r e  t h e i r  own s t a f f  f o r  i n t e r n a l  secu r i t y .  The t roopers are  then a v a i l a b l e  

t o  prov ide  emergency assistance.  The temporary assignment o f  a d d i t i o n a l '  

t roopers to .  t he  area i s  another opt ion,  e s p e c i a l l y  i f  camp a c t i v i t y  i s  shor t -  

term o r  seasonal. I n  t h e  Beluga area, t h i s  would i nvo lve  assigning s ta f f  

f rom t h e  Soldotna reg iona l  o f f i c e  o f  t h e  s t a t e  t roopers.  

A permanent communit.~ o f  700 t o  1400 res idents  i n  t h e  Beluga area i s  : : 

l i k e l y  t o  r e q u i r e  a  f u l l - t i m e  p o l i c e  o f f i c e r  j u s t  t o  serve l o c a l  community 

needs. The c i t y  o f  .Seldovia, w i t h  a  popu la t ion  o f  600 and no road access' t o  

the  o the r  Kenai ~eni''Asu1a c i t i e s ,  has one pol  i c e  o f f i c e r  and po l  i c e  car.  T h e  

Kenai Peninsula c i t i e s  o f  Kenai and Soldotna main ta in  a  r a t i o  o f  about two 

p o l i c e  o f f i c e r s  pe r  1000 res idents .  (6 1 



The method of prov id ing po l i ce  services t o  a new community i n  the Beluga 

area w i l l  depend somewhat on whether the community incorporates as a c i t y .  

. A rough estimate o f  p o l i c e  manpower requirements can be obtained by applying 
t 

a r a t i o  of 1.5 pol  icemen per 1000 residents t o  the pro jec ted populat ion under 

coal development scenario 3.(7) These estimates a re  shown i n  Table 2-7. 

TABLE .2-7.. Po l ice  serv ice ~ r o j e c t i o n s  for  the Th i rd  Scenario , :, 

Pol i c e  
Year - Population Of f i ce rs  

1980 200 0.3 
1981 390 0.6 
1 982 520 0.8 
1983 500 0.8 
1 984 500 0.8 
1985 380 0.6 j 8 

1986 320 0.5 
1987 320 0.5 
1 988 320 0.5 
1 989 700 1 .O 
1990 900 1.4 
1991 1330 2.0 

i 
If the new community does no t  incorporate, the present constable can 

probably handle the increased work load u n t i l  1989. During the years 1982-84, 

however, he may requ i re  some s t a f f  assistance*from the Soldotna o f f i c e  o f  
I 

the s ta te  troopers. 

F i r e  Protect ion 

No pub1 i c l y  provided f i r e  pro tect ion services are  cu r ren t l y  ava i lab le  

i n  the Beluga area except through the U.S. Department o f  I n t e r i o r ,  Bureau . "  

of   and Management. However., a work camp would t y p i c a l l y ,  have i t s  own f i r e -  

f i gh t i ng  equipment on hand. A permanent community o f  1400 residents would 

. requ i re  some f i r e - f i g h t i n g  capab i l i t y  and equipment o f  i t s  own. 
, Est imatesof  s t a f f  and equipment needs can be based on the experience ., 

of o ther  Kenai Peninsula towns. The c i t y  o f   eld do via, w i t h  600. residents, 

has 24 volunteer firemen, 2 pumper trucks, and a jeep pumper. ~ o l d o t n a ,  



w i t h  about 2500 residents has 3 pa id  s t a f f ,  20 volunteers, 2 pumper trucks, 

and 2 tankers. F i r e  services may a lso be provided through a borough serv ice 

area. An exampl e i s  the N i  k i  s  k i  f i r e  serv ice area, which serves a 33-square- 

m i l e  area, inc lud ing  the unincorporated res i den t i a l  and i n d u s t r i a l  area nor th  

o f  the c i t y  o f  Kenai on the east s ide o f  Cook I n l e t .  The serv ice area has 

2 f i r e  s ta t ions,  a pa id  s t a f f  o f  19, 20 volunteers, and t ra ined  emergency , ,  , . 
medical technicians. One pumper and tanker are located a t  each s ta t ion.  

F i r e  p ro tec t ion  needs f o r  c i t i e s  o f  a l l  sizes are based upon the water 

f low i n  gal lons per minute t h a t  may be required. According t o  the National 

F i r e  Protect ion Association, one pumper t ruck (p lus  support ing u n i t s )  i s  

required, i n  general , f o r  each 500 gal lons per minute (gpm) . ( ) Regui red ' 

water f'low by comuni  t y  populat ion s i ze  i s  presented i n  Table 2-8. 
' 

. . . , 

TABLE ,243. Water Flow Requirements f o r  F i r e  Protect ion 

I n  M i l l  i on  Water Flow 
I n  Gallons Gal 1 ons Pumper Duration I n  

Populat ion Per M i  nu t e  Per Day Trucks Hours ' . 

Health Care and Emergency Medical Services 

The s ta te  troopers are responsible f o r  supervising rescue operations 

f o r  emergency s i tua t ions  i n  the Beluga area. Medical evacuations are us.yally . . 

accomplished by p r i v a t e  char ter  plane. The RCC (U.S. A i r  Force) a lso handles 

some emergency evacuations. 
. . , , .  

Health care services are  ava i lab le  ' t o  the residents o f  Tyonek through 

a medical center located i n  the v i l l age .  The f a c i l i t y  handles both medical 

and dental work and i s  s t a f f ed  by a resident, l icensed p rac t i ca l  nurse. 

Emergency medical care i s  received a t  the ANS hosp i ta l  i n  Anchorage. (8  1 

  he c1 i n i c  a lso has a community hea l th  a ide (and a1 ternate)  provided through 



the U.S. Publ ic  Health Service. The heal th  a ide may provide services t o  

nonnatives on an, emergency basis only.  Nonnatives are b i l l e d  f o r  the 
(9) service. 

The Kenai Borough's Central Hospi ta l  serv ice area encompasses over 

1000 square mi les o f  land on both the east and west s ide o f  Cook I n l e t .  On 

the west s ide o f  Cook I n l e t ,  the serv ice area extends from Beluga River t o  

D r i f t  River, i nc lud ing  the study area. A 32-bed hosp i ta l  i s  located a t  

Sol dotna . 
The heal th  care needs o f  a'work camp o f  300 t o  500 workers could be 

met i n  several ways. The camp could t r a i n  o r  h i r e  i t s  own paramedics o r  

obtain the services o f  a res ident  nurse or. doctor. . -Tyonek Timber Company, 

for  example, has i t s  own paramedics a t  the lumber camp.. Emergency medical 

s i tua t ions  could be .handled by a i r  evacuation . t o  e i t h e r  the ~ o l d o t n a  hosp i ta l  

o r  a hosp i ta l  i n  Anchorage. A small c l i n i c  could a lso be b u i l t  a t  the work- 

camp s i t e .  Prefabr icated f i r s t - a i d  u n i t s  are ava i lab le ,and can be barged 

t o  the s i t e .  A 14-bed, 58-foot by 56-foot u n i t  costs about $125,000 i n  .,:. 

1978 do1 1 ars. . .  . . .  

A permanent community o f  1000 o r  more wi thout  road access should have 

i t s  own res ident  doctor, nurse, and c l i n i c .  Needs f o r  hdsp i ta l  and c l i n i c  

f a c i l i t i e s  and s t a f f  are usual ly  based on the expected number o f  pat ients,  

but, a rule-of-thumb "bed m u l t i p l i e r "  i s  4.0 t o  4.5 beds per 1000 population. (7)  

'? 

RECREATION NEEDS . .  . AND OPPORTUNITIES,. 

For e i t h e r  a work camp o r  a community, adequate opportuni t.ies f o r  both 

indoor and outdoor recreat ion must be provided. L ibrar ies ,  parks, comuni  ty 

centers, restaurants, bars, and shops a1 1 he1 p t o  meet recreat iona l  needs. 

Some probl ems were encountered dur ing pipe1 i n e  const ruct ion i n  those camps 

t ha t  d i d  no t  provide adequate recreat ion opportuni t ies.  Studies o f  energy .. 

development comnunities elsewhere i n  the United States have a lso  demonstrated 

t h a t  a lack o f  recreat ion f a c i l i t i e s  and services can con t r ibu te  t o  stress, ,  
. . 



and mental hea l th  problems, e s p e c i a l l y  f o r  non.emp1oyed - ... . dep.endents. I n  

add i t ion ,  worker p r o d u c t i v i t y  may decl i n e  i f  ,opportuni!jes f o r  r e s t  and 
(10) 

- .  .. ." 
r e l a x a t i o n  are absent. 

Recreat ipn needs i n  a  work-camp s e t t i n g  . .  can b.e met i n  sev.era.1 ways. 

Work schedules might  be arranged on a  "three-weeks-on, . . -  one-week-pff" basis, .. q 

w i t h  t r a n s p o r t a t i o n  provided t o  Anchorage ( o r  elsewhere,) g u r i n g  . . .  t he  0f.f: 

period. The camp operators could a1 so prov ide  g r,e.crg.atip.n . . , _ .  dnnex .onsi .':I- . . .  te,  . 

i n c l u d i n g  indoor exerc ise  f a c i l  i t i e s ,  in formal  meeting spa.c,e, . ,ye.adiq:g _,.., mate: 
r i a l s ,  and a  bar., 

Business o p p o r t u n i t i e s  w i l l  generate res taurants  and . ., othe r  .. r e t a i l  estab- 

1  ishments i n  a permanent ;mall c,it.y. I n  add i t j pn .  reside,nts a i l 1  want t o  ' 

develop a  range of f a c i  1  i t i e s ,  i n c l u d i n g  1  i b r a r i e s  and parks, . Requirements *. . - ,," . 

f o r  park and l i b r a r y  space w i l l  vary depending . . on $hg expec.$ati.o.ns . , - and 

desi res  o f  community res idents .  General standards f o r  small r u r a l  comnuni - 
t i e s  i n d i c a t e  t h a t  a  1  i b r a r y  f a c i l i t y  f o r  a  .,. popu la t ion  .. pf 1000 - .  should habv,e 

a  minimum o f  6.000 square fee t ,  10 pat ron seats, and 3000 . t o  4000 vol.umes. . . 

. ' ....- = 

( 7 )  The f a c i l i t y  should be opFn a t  l e a s t  20 hours pe r  week p t  f i xed  times. 

Bookmobiles ( i n  t h i s  case, a i rp lanes )  may a l so  be us.ed t,o prov ide  l i b r a r y  
. . 

serv ices t o  an i s o l a t e d  area. I f  a  school i s  b u i l t  . . t o  serve . , .  t h e  . community, 

t he  school l i b r a r y  might a l s o  be designed . t o  . serve , . t he  ad.ul t  , population.' . 

The need f o r  parks w i l l  be in f luenced -. . by t h e  . charact.er , o f  t h e  land ..-. ., 

surrounding the se t t lement  s i t e  and t h e  oppor tun i t i es  j t  o f r e r s  f o r  outdoor 

recreat ion- -h ik ing ,  p i cn i ck ing ,  and so f o r t h .  I n  any cas,et ,park space . w i t h i n  
t h e  c i t y  f o r  c h i l d r e n  i s  undesirable. . . $.ommunity-based park f g e j l . j t j p s  a r e  
geqeral l y  o f  thr,ee ty,pes : playgrounds (aboyt  3 acres),  qejghborhood . .. parks 

(about 10 acres),  and community pa:rks (about 60 acre$). .. , A g , e ~  c.o,ppnity d n  
t he  Beluga area o f  700 t o  140.0 r.esidents cou1.d r,eq,u,ire . a . ,t,o$al pf about ,.. . .  . 
4 acres o f  park s,pace. Parks might i nc lude  p l a y  _agpay9tus,, , ., , a  , bas.eb.al! , >  ... 

(7)  diamond, and tenn is  cour ts .  . 



WATER AND WASTEWATER SYSTEMS 

. . Ex is t ing .  Systems 
. . ' .. 

Ex is t ing  water sources . f o r  the v i l l a g e  o f  Tyonek, the Tyonek Timber 

Company and the Trading Bay,are described below. 
. . 

V i l l age  o f  Tyonek , . 
( a )  rie. .. , . . 

The e x i s t i n g  water source f o r  the v i l l a g e  i s  a nearby lake. 

former ground water supply was abandoned because o f  i t s  h igh i r o n  content 
. .  . 

(w i th  manganese). 

The water system, which includes an i n f i l t r a t i o n  g a l l e r y  and pump house, 

was i n s t a l l e d  by the v i l l a g e  i n  1976. The lake water i s  chlor inated,  stored 

i n  a tank, and f i l t e r e d  w i t h  ac t i va ted  carbon before being de l ivered t o  the 

underground d i s t r i b u t i o n  system, which was completed i n  1972 under an EDA 

contract .  A previous groundwater we1 1 was developed i n  1964 by the U.S. 

Publ ic  Health Service, but  i s  used on ly  f o r  pub l i c  water supply. Each house 

and the school i s  served by the d i s t r i b u t i o n  system. The 27 new housing 

un i t s  planned f o r  the v i l l a g e  by Cook I n l e t  Housing Au thor i t y  w i l l  be con- 

nected t o  the d i s t r i b u t i o n  system. 

Several water system problems were i d e n t i f i e d  i n  a recent Pub1 i c  Health 
(11) Service survey: 

The ch lo r i na to r  i s  no t  working proper ly.  

The ac t i va ted  carbon supply needs t o  be replenished. 

The lake l eve l  i s  very low, p r i m a r i l y  because o f  extensive win ter  

pumping t o  keep water1 i nes from freezing. 

The repor t  a lso i d e n t i f i e d  o ther  po ten t ia l  water sources, inc lud ing 

Second Lake,' Chui tna River, and Bunka Lake. Water qua1 i t y  t es t s  ind ica te  

( a ) ~ a t e r  qua l i t y ,  p r i o r  t o  treatment, has the fo l low ing  charac te r i s t i cs :  

Fe ( I r o n )  0.2 mg/R 
Hardness 9.0 mg/i  as CaC03 
Total Dissolved Sol ids 10.0 mg/a 



t h a t  bo th  Rainbow and Second Lakes are  low i n  i r o n  and should be good water 

sources. The Pub1 i c  Hea l th  Serv ice i s  i n v e s t i g a t i n g  f u t u r e  water-source 

development. 

The primary method o f  wastewater d isposal  i s  s e p t i q  tanks w i t h  sub- 
surface leach f i e l d s ;  some cesspools a r e  a l s o  used. The s e p t i c  tapks Were 
i n s t a l l e d  i n  1965, have a capac i ty  of 200 t o  400 gal lons,  and are ~ o n s t r u ~ t e d  

( I ! ) '  o f  low-grade s t e e l .  Some o f  t he  tanks are  r u s t i n g .  . . .  

. The , - s o i l s  . .  , ,  have a gravel  base, making them g9q i  f o r  subsurface ., ,. . disposal.  

The problems t h a t  have developed w i t h  t h e  o n s i t e  systems a re  probably a 

r e s u l t  o f  t h e - s m a l l  s i z e  o f  t h e  tanks and inadequate maintenance. .. . 

An unfgnced s a n i t a r y  ..., l a n d f i l l  i s  l oca ted  4.2 m i l ~ s  fr~m t h e  y i l l a g e .  
1 The . .  Kenai . Peninsula . . Borough i s  i n  the  process o f  e s t a b l i s h i n g  a new l a n d f i l l  

f o r  t h e  v i l l a g e ,  . . b u t  i t  may be a year be fore  a l l  approvals . . a re  obtained. .. . 

Tyonek Timber Camp 

Water i s  supp l ied  from three we l ls ,  which have been adequate t o  support 

200 people , .  . t o  date; no water shortages havp occurred: The wa!er conta ins , . 
. . .  . 

an excessive amount o f  i r o n  and ba re l y  meets water quali$y standards: 

However, . ,  . no b a c t e r i a  problems e x i s t  

Water i s  d i s t r i b u t e d  through an underground system t h a t  requ i res  standard 

maintenance. No w i n t e r  f reez ing problems have been encountered. 

Sept ic  tanks w i t h  per fora tqd-p ipe  d r a i n f i e l d s  a r e  used f o r  waste d i s -  

posal. The syqtemq hare required n p r ~ l  yaiptenance; . - .. "p spec ia l  @ - probleys 

have developed. The s o i  1s , (consist ing o f  a gravel  has?, .. \ $ y e r e d  w i t h  a, few 
f e p t  o f  sandy loam an? some c l a y )  a re  good f o r  subsurface clispgsal. 

Trading Bay 

Water i s  supp l ied  . ,  f rom w e l l s  a t  Marathgn .. .. O i l  . Gompany's . ,  . Trading Bay : 

f a c i  1 i t y - a n d  nq qhortages have occurred. Sept ic  tapks y i  t h  d r q i n  f i e l d s  

have a l so  been used w i t h  very  few problems. 



Requi rements 

To p ro j ec t  water demand and system requirements f o r  comnunities asso- 

c ia ted  w i t h  Beluga coal - f i e l d  development, we have assumed a demand o f  

70 gal lons per capita, per day (gpcd) fo r  a res ident  work camp(a) and 

90 gpcd f o r ,  a permanent comnuni ty. We have a1 so assumed t h a t  100% o f  the 

t o t a l  water suppl ied becomes sewage. , 
. .  . . . . .  

The f i r s t  coal development scenario (generating p lants  on ly)  estimates 

an i n i  ti a1 populat ion o f  200 i n ,  1980, o r  a water demand o f  14,000 gal  1 ons 

per day (gpd), t h a t  must be supplied, treated, and disposed o f .  I n  the 

peak year (1  982) , a 36,400-gpd ' capaci ty  i s requi  red. Thi s demand decl i nes 

i n  1985, and the system requirements from 1986 on should be. capable o f  

hand1 i n g  about 23,400 gpd. 

I n  the case o f  coal export  only (scenar io 2), -water demand i s  l i k e l y ,  

t o  remain f a i r l y  constant, ranging from 21,000 gpd i n  the f i r s t  year t o  

.23,400 gpd from 1990 ,on. 
. . . . 

Water demand f o r  the t h i r d  scenario i s  i n i t i a l l y  q u i t e  s i m i l a r  t o  

scenarios 1 and 2. Water supply, treatment, and disposal systems must 

accomnodate 21,000 gpd i n  1980, r i s i n g  t o  about 36,000 gpd i n  1982-84,. and 

then dec l in ing  t o  about 23,000 gpd i n  1988.. Estimates f o r ,  1991 and a f t e r  

assume a permanent conmiunity w i t h  a 90-gpd demand, o r  a t o t a l  d a i l y  demand : 
of about 120,000 gal lons. . . 

. > 
Water A v a i l a b i l i t x  

Water t o  meet the demands o f  a work camp o r  permanent sett lement can be 

suppl ied from e i t h e r  surface water o r  ground water sources ., Potent ia l ,  ,.. . 

surface water supply sources i n  the Beluga area inc lude . the  Beluga River, 

w i t h  an average f low o f  2400 cubic f e e t  per second ( c f s )  , and the ~ h u i  tna 

River (about 5 mi les northwest o f  Tyonek) , w i t h  a minimum f low o f  60 cfs. 

Water q u a l i t y  data ind ica te  t h a t  Chuitna River water would be acceptable 
, . , f o r  d r ink ing  w i t h  minimal treatment. .(b) 

I 

(a)  Based on the experience a t  Alyeska p i pe l i ne  const ruct ion camps. 

(b) ,USGS surface f low and we1 1 ' records f o r .  several l oca t ions  i n  the 
Beluga area are conta'ined . i n  the Appendix.,. 

. . 



System A1 t e r n a t i  ves 

The a l te rna t i ves  ava i lab le  f o r  meeting the water supply and wastewater 

disposal needs o f  new sett lements include onsi t e  systems, new community 

sys tems , and 'expansi on o f  e x i  s  ti ng sys tems . 
Onsi t e  Systems 

L 

Onsite systems (we l l s  and .sept ic  tanks) w i l l  f unc t ion  wel l  i f  good 

soi  1  s  and adequate separation (about 4  f e e t )  are ava i lab le  between the 

leaching bed and the wa.ter tab le .  I n  general, areas su i tab le  f o r  subsurface 

disposal systems have gravel and o ther  permeable s o i l s .  

Onsite systems are best  used where res i den t i a l  l o t  sizes are 20,000to 

40,000 square feet .  When both ind iv idua l  wel ls  and sep t i c  tanks are 

employed, the minimum l o t  s i ze  should be 40,000 square feet ;  when water i s  
. . 

suppl ied through a community system, bu t  waste d isposa l  i s  onsi te, a  

20,'000-square-foot. minimum l o t  s i ze  i s  desirable. (12) 

Mu1 ti fami l y  residences ( inc lud ing  work camp dormitor ies and bunkhouses) 

are less su i ted than s ing le- fami ly  residences f o r  ons i te  waste disposal. - 
Large quan t i t i es  o f  wastewater must be disposed o f ,  r equ i r i ng  large sept ic  

tanks and leach f i e l d s .  

Community Water and Sewer Systems 

If ons i te  disposal i s  no t  possible, e i t h e r  because o f  adverse s o i l  

condi t ions o r  l i v i n g  u n i t  conf igurat ion,  community water and sewer systems 

must be developed. 

A water treatment p l an t  may be required, espec ia l l y  i n  the case of' a. 

: permanent community. The length  o f  water transmission mains w i l l  vary, 

based on the p l an t  l oca t i on  i n  r e l a t i o n  t o  'the supply source. Small, out- 

l y i n g  communities o f  low densi ty are l i k e l y  t o  have deep-well systems located . , 

adjacent t o  treatment p lan ts  and ' d i s t r i b u t i o n  po in ts  and, thus, do not  requ i re  

transmission mains. 

Water-saving f i x t u r e s  should be a  p a r t  o f  the community water system, 

and t h e i r  use should be encouraged. They w i l l  help t o  decrease the t o t a l  

water demand o f  a  new settlement. 



For sewage treatment, the system should be as simple as regulatory 

agencies w i  11 a1 low, whi le  s t i  11 malntain ing adequate e f f l u e n t  discharge . . 

qual i t y  and rece iv ing water qual i ty. Types. o f  sewage treatment systems, 
(a) . i n  order o f  preference, are 1 i s t e d  below: 

1 . f a c u l t a t i v e  lagoon (requires the greatest  1 and area o f  the 

a1 te rna t i ves  ) 

2. . aerated lagoon. . 

3 .  mechatiical systems (b io log ica l  : ac t i va ted  s l  "dge, RBS, ABF; o r  
. , 

physi callchemi ca l  ) . 
Discharge o f  sewage t o  a stream w i  11 requ i re  approval from EPA and the 

Alaska Department o f  ~ n v i  ronmental Conservation.  isc charge t o  Cook 1n le t  

i s  another p o s s i b i l i t y  i f  the new community i s  located close t o  the I n l e t .  

This would no t  be feas ib le  f o r  a community i n  the Congahbuna Lake area j 

because the distance t o  the I n l e t  i s  too great  t o  make i t  economical l y  

feasib le.  

For sol  i d  waste disposal , the san i ta ry  1 andf i  11 method tends t o  work 

best, espec ia l l y  f o r  a pub1 i c l y  used and operated system. I n  most cases, 

inc inera t ion  i s  uneconomical when compared w i t h  san i ta ry  l a n d f i l l  disposal.  

I f  the f low o f  s o l i d  waste can be c a r e f u l l y  con t ro l l ed  (as i n  an indust ry-  

operated work camp), an i nc i  nerator  might be an economical a1 t e r n a t i  ve. 

Expansion o f  Ex i -s t i  ng Systems 

A new community i n  the Beluga a r e a  i s  u n l i k e l y  t o  be able t o  use ex i s t i ng  

water systems t o  serve i t s  needs. For example, the present Tyonek w a t e r ;  . . 
. . 

supply system i s  too remote t o  be used by a community next  t o  Congahbuna 

Lake. 
, . 

l a )  For a b r i e f  desc r ip t ion  o f  each o f  these system types; see Appendix. 



TRANSPORTATION AND POWER 

Ex i s t i ng  Systems 

Ex is t ing  road, a i r ,  and shipping t ranspor ta t ion f a c i l i t i e s  as wel l  as 

power suppl i es are descr i  bed be1 ow. 

Roads 

Most of the road system i n  the Beluga area has been developed by Tyonek . 

Timber Company i n the form o f  1 oggi ng roads t h a t  connect Granite . Po in t  , 
Tyonek, N ico la i  Creek, Kaloa, North Foreland, and Beluga. There are about , 

100 mi les.  o f  primary and. secondary roads. These roads are i n  good condit ion, 

especial l y  the main roads (see 'Figure 2-3). 

The main logging road extends approximately 16 mi les northwest o f  

Congahbuna Lake t o  w i t h i n  8 mi les  o f  Capps Coal F ie ld .  Most roads are sand, 

over1 a i  n w i t h  gravel , and requ i re  no special  maintenance. The roads are . 

retopped f o l  1 owing breakup. 

Road r ights-of-way (100 f e e t  wide) are establ ished along the sect ion 

l i n e s  o f  a l l  s t a te  land (o r  land acquired from the s ta te ) .  A l l  o ther land 

has a 66-foot r ight-of-way along sect ion l i nes .  Some lega l  questions have 

been ra ised  about how t h i s  r ight-of-way prov is ion appl ies t o  land "reserved 

f o r  pub l i c  use." No r ights-of-way are associated w i t h  the network o f  logging 

roads. Access was permit ted as p a r t  o f  the s ta te ' s  t imber sa le  cont ract  wit,h 

Tyonek Timber Company. 

Beluga and Anchorage are not  connected by a year-round. road; however a 

w in te r  road,has been used i n  the past when the Susitna River was frozen. The . . 
road,was o r i g i n a l l y  constructed .to ca r ry  large, heav equipment t o  the area',. 

( as . . bu t  i t  has no t  been used f o r  the l a s t  two winters. 

The A1 aska Department o f  Transportat ion and Pub1 i c  Faci 1 i t i e s  has 
studied the Beluga area and developed plans f o r  r i v e r  crossings and roadways. 

A proposed highway would run from the Moquawkie Reservation t o  Goose Bay 

(about 65 mi les) ,  crossing the Susitna and Beluga Rivers. An e x i s t i n g  road 
I 

la) During the 1975-1976 winter ,  the Susitna River d i d  not  freeze over. 



a1 ready. connects Goose Bay t o  Kni k (10 mi les )  , Kni k t o  Wasil la (19 miles), 

and Wasi 1 l a  t o  Anchorage (47 mi les)  . The approximate loca t ion  o f  the 'road 

i s  shown i n  Figure 2-2, 

The proposed highway i s  not  l i k e l y  t o  be constructed i n  the near future,. 

p r ima r i l y  because the economic bene f i t s  t o  be derived from i t  do not  j u s t i f y  
. .. the construct ion costs. The r i v e r  crossing alone would cost  an estimated 

: $250 m i  11 i on  . (1978 do1 l a r s )  . This may be compared w i t h  an annual s ta te  , 
. highway budget o f  a 1 i t t l e  over $100 m i l  1 ion. The proposed highway may 

become more a t t r a c t i  ve as addi t iona l  pro jects  f o r  resource and i ndust r i  a1 

development i n  the Be1 uga area (a1 umi num smel te r ,  coal generating plants, 

etc. ) are pro,posed o r  become feasible.  

: A i  r p o r t  Faci l'i t i e s  , . 

. :  : 
Four primary a i r s t r i p s  are located i n  the Beluga area: a t  the ~ e l u g a  ; 

power p l  an ts i  te, Tyonek V i  11 age, Kal oa, and Granite Point  . . Character ist ics 

o f  these four  s t r i p s  are described b r i e f l y :  (a) 

.Beluga: 5000 feet ,  gravel surface, landing l i g h t s ,  good condi t ion 
. . 

Tyonek: 3500 feet ,  gravel surface, landing 1 ights ,  good condi t ion 
. . 

Kal oa: 5000 feet ,  gravel surface, 1 andi ng 1 i ghts , good condition.:. 

Granite Point: 3500 feet ,  gravel surface, poor ly  maintained. . . . .  . 

Other a i r s t r i p s  i n  the area include a poor ly maintained 3500-foot,'City 

Services O i l  Co. f i e l d ,  8 t o  10 mi les west o f  Beluga; a 1700-foot a i r s t r i p  

i n  good coridi 't ioh a t  North   ore land t h a t  k i l l  handle a Sky Van; and severel 
( 3  l i g h t  a i r c r a f t  s t r i ps ,  inc lud ing two 900- foo t ,s t r ips  a t  Capps F ie ld .  . . 

A1 1 a i r f i e l d s  i n  the Tyonek-Beluga area are' p r i v a t e l y  owned and main- 
, ... 

tained. Use o f  the a i r s t r i p s  requires permission o f  the owners. 

- - 

Ta) A i r s t r i p  length requirements vary by type o f  a i r c r a f t .  Both the Sky Van 
and T i tan  need about 2000 f e e t  o f  runway. A C-130 requires c lose t o  
5000 feet .  (A T i  tan w i l l  hold 10 people, o r  can be cbnverted t o  cargo 
only up t o  3500pounds. A hold 10 t o  12 people o r  3000 t o  
3500 pounds o f  cargo. A C- e, 4-engine, turbo-prop plane, 
much 1 arger than the ~i t a n  Sky Van. 



Dock F a c i l i t i e s  

A 1466-foot dock a t  North Foreland i s  the on ly  dock located i n  the 

Beluga area. Ownedby Tyonek Timber Company, i t  has 685 f e e t  o f  berth ing. : '  . .  . 

space and a water depth o f  36 , fee t  a t  mean low water. The l a rges t  sh ip  to '  
- .  

dock a t  North Foreland was 607 f e e t  long and 45,000 metr ic  tons. The dock 

would need t o  extend about 3700 f e e t  from shore t o  reach a 60-foot depth. 
. I + .  . 

The dock i s  used from Apr i  1 t o  November, depending on shipping schedules. 

No unusual maintenance has been required t o  date w i t h  respect t o  i c e  o r  

cu r ren t  problems. 

Power 

Chugach E l e c t r i c  Associat ion operates a 1 arge, gas-f i red generating 

p l a n t  a t  Beluga w i t h  a present capaci ty o f  297.7 megawatts (MW) and a planned 

capaci ty i n  1979 o f  362.1 MW. ) Chugach E l e c t r i c  suppl ies power t o  Three- 

M i l e  Creek Subdivision, the v i l l a g e  o f  Tyonek, the Tyonek Timber Company, 

and others. Transmission l i n e  l oca t i on  i s  shown i n  Figure 2-3. 

The v i  1 lage o f  Tyonek constructed a 10 .MW generating p l an t  some years 

ago t o  be run w i t h  gas from two we1 1 s.   hen these we1 1 s f a i l e d  . 
t o  produce, t h e  generat ing p l an t  was so ld  t o  Chugach E l e c t r i c  ~ s s o c i a t i o n  

i n  1972 f o r  $441,500, a cont ract  was negotiated t o  s ipp ly  ~ y o h e k  w i t h  

5 0 , m i l l i o n  k i l o w a t t  hours (kwh). 'Tyonek has used somewhat less than 

5 m i l  1 i o n  kwh per year s ince 1972: 

Requi rements 

' ~ u t u r e '  power and t ranspor ta t ion requirements i r e  discussed i n  the , $ ,  . , .  . , .. 

f o l l ow ing  sections. . ., 

' - Power . 

Power fop a work eamp' i n  the Beluga a& could be suppl ied from the 

e x i s t i n g  Beluga generating s ta t ion,  espec ia l l y  dur ing the i n i t i a l  con- 

s t r uc t i on  phase o f  coal f i e l d  development. I f  coa l - f i r ed  generating p lants  

are constructed i n  the Beluga area (scenario 1 ), these could eventual ly  

supply the work camp w i t h  e l e c t r i c i t y .  Standby generators should a lso be 

, ava i lab le  i n  case o f  a power o r  transmission l i n e  f a i l u r e .  



x:. A permanent c m u n i  ty  o f  1300 people o r  more (as projected i n  scenario 3) 

.. . - .  .. . c$ld eventual 1 y be suppl  i ed w i t h  power from a coal -f i red generating s ta t ion,  , .  

- .  . . : .. depending t o  some extent on i t s  d i  stance from the comnuni t y .  Power would .: 
- : .. . . .. .. . .. - .. =... . pG$ably =-- be ava i lab le  f r om the Beluga generating s t a t i o n  during the i n i t i a l  

. ,. .;. - pt$$es o f  comnuni t y  development. 
. ' 2 .  .>12 F. .L .*-. . . 

.. . , 
, .. ..: 

. A peak demand o f  2.0 t o  2.5 kW per household can be used t o  estimate . ' .Q .... . .. 
.:i 

(a)  mi'nimal power requirements f o r  a small , tso la ted res iden t i a l  comnuni ty. 

For the community described i n  scenario 3, a 1500-kW-demand ,load should be 

ant ic ipated.  This.would be adeqyate t o  serve residences, small businesses, 

and a school but  would not  supply the power needs o f  any heavy indust ry  . i n  

the area. The po ten t ia l  150'0 kW demand i s  an almost. i n s i g n i f i c a n t  percentage. 
. . ' , ,  ; 

o f  t h e  Be1 uga generating s ta t i on ' s  eventual 400-megawatt capabi 1 i ty . '' 
. . 

A i r po r t  F a c i l i t i e s  ' . . - 

: !  A 3500-foot a i r s t r i p  can support a work camp o f  200 t o  500 people i f  ' 

barging i s  a lso r e l i e d  on t o  b r ing  i n  construct ion mater ia l ,  equipment, and ' 

other bulky goods. Currently, a1 1 people, and' most goods, are transported 

t o .  the Be1 uga area by a i r .  Some goods are a1 so shipped by small barges., - . 

, 9: 

g A permanent' comnuni ty o f  1300 people o r  more w i  11 1 i ke ly  requi re  a t  

l a s t  a 5000-foot a i r s t r i b  w i t h  adequate 1 i g h t i n g  and a b u i l d i n g  f o r  
, ,  

t rave lers  and cargo. < .  

. 1 -  

Dock Faci 1 i t i e s  
. . 

..Dock f a c i l i t i e s  w i l l  be required t o  export coal from the Beluga area. 

Coal t ransport  ships must have a water depth o f  65 f e e t  a t  low t i d e  i n  

which t o  maneuver and take on cargo. ( 3 )  A barging operation requi res l e i s  
(13) depth; a loaded barge draws from 18 t o  30 feet ,  depending on i t s  size. . . 

Placer h e x ,  Inc. invest igated a number . o f  po ten t ia l  harbor s i t e s  f o r  . 

. dock ' f ac i l ' i t i e s  on the west s i de  o f  Cook I n l e t  between West Foreland and 

North Foreland. The t h r  e po ten t ia l  harbor s i tes ,  t h a t  were i d e n t i f i e d  are 
(37  - . shown i n  Figure .-20'2. . 

l a )  CHZM HILL estimate. 



One s i t e  i s  adjacent t o  the Tyonek Timber Company dock a t  North Foreland; 

access t o  the dock would be through Tyonek v i l l a g e  lands. The other two s i t es  

are adjacent t o  state-owned lands a t  Granite Poin t  and Trading Bay. 

'The shortest  distance t o  65-foot depths i s  a t  North Foreland (about 

3700 f e e t  from shore). The distance a t  Granite Poin t  i s  over 8000 fee t  and 

over 12,000 f ee t  a t  Trading Bay. These lengths assume that :ber th ing must be 

ava i lab le  on a 24-hour basis ( i  .e., inc lud ing the per iod o f  lower low water). 

If berth ing space i s  required only p a r t  o f  the day, shor ter  dock lengths are 
. . I 

possible. 

A road o r  r a i  1 ' connection must be constructed from the dock t o  the new 

community and t o  ~ a p p s  Fie1 d. It would be easier t o  bui  1 d and supply a , , . . . 

sett lement i n  the Beluga a rea  i f  i t  were located f a i r l y  close . t o  the dock. : 
i 

Construction materials, equipment, and other  supplies could be barged ,or 

shipped i n  and then trucked a shor t  distance t o  the s i t e .  The Granite Point  

dock loca t ion  i s  about 4 mi-les overland from the proposed comnunity s i t e  

a t  Congahbuna Lake. This conf igurat ion o f .  dock and community sf  t e  would 

avoid the need t o  cross Tyonek v i l l a g e  lands. 
. . 

. .. 
Dock s i t i n g  and construct ion requi re  a permi't from the corps , . ,,; , 

o f  Engirieeis. The pe rm i t  i s  subject  t o  pub l i c  no t i ce  and review before. 
. . 

i t  can be issued. ~ l t h o u g h  the Corps has ind icated ' t ha t  the permit should ' 

present few problems, i t  could be the subject o f  considerable controversy ,' 

i f  road access i s  required across Tyonek lands t o  connect the new community 

and dock. 
. '  

overland  rans sport at ion 
I 

O f  pr imary' concern f o r  coal development ' i n  the Be1 uga area i s trans- . , . 

po r t ing  .the coal overland from Capps F i e l d  t o  e i t h e r  a coa l - f i r ed  generating 
. . 

f a c i l i t y  o r  a dock f o r  export. ' ~ r a v e i  surface roads are preferable since 

they are f a i r l y  stable, can handle heavy t r a f f i c ,  and are easy t o  maintain, 

espec ia l ly  given the f r o s t  heave, problems. A road from Capps F i e l d  must be 
( 3  designed f o r  a t  l e a s t  150-ton haul trucks. I 

1 
' 'I 



The quan t i t y  o f  coal required t o  supply c ~ a l - f i r e d  generating p lants  

does no t  j u s t i f y  a r a i l  connection. Ra.il becomes a feas ib le  a1 t e rna t i ve  

when over 2 m i  11 i o n  tons o f  coal must be t+ansported. ( 3 )  The two methods . 

of t ranspor t ing coal , r a i l r o a d  and truck, are. no t  mutual ly  exclusive. A . 

truck-haul system may be used i n i t i a l l y  u n t i l  the market has b u i l t  up 

s u f f i c i e n t l y  t o  warrant r a i  1 road construct ion.  

A t h i r d  overland t ranspor ta t ion method f o r  coal i s  the s l u r r y  p ipe l ine.  

S lu r ry  may be a mixture o f  coal and e i t h e r  o i l  o r  water. The cap i t a l  costs 

associated w i t h  a p i pe l i ne  are:much lower than w i t h  r a i l r o a d  .construct ion. 

Costs are increased somewhat by other factors,  however, such as storage and 

use o f  o i l  t o  mix w i t h  the coal.  The coal must be crushed more f i n e l y  than 

i 's n i cessar j  f o r  t ruck  and. r a i l  t ransport .  The more f i n e l y  the c o a l i s  ' 

. 

ground, the more f l y  dust i s  produced and l o s t .  . . 

Loading would be s i m p l i f i e d  w i t h  a p ipe l ine,  since extending a pipe out  

t o  a large sh ip  i s  simpler than const ruct ing a dock. A catenary (a metal 

t r e s t l e ) ,  b u i l t  t o  withstand the i c e  condi t ions and currents .would ' s u f f i c e  

f o r  a p ipe l ine.  - A  p la t fo rm o r  T-section would be anchored a t  the end 0 . f  the 

p ipe l ine,  so a ship can berth. A road would s t i l l  be needed along the pipe;  , . .  . 

1  i n k  f o r  mad ntenance' and personnel t ransport ,  bu t  less  road mi itenance would 

be required f o r  t h i s  than w i t h  the truck-haul ,system. '. 
, . 

The amount o f  road const roct ion requ i red t o  'support a work camp o r  . . ,  . 
. .  

f u l l  -scale permanent community w i  11 depend on s i t e  design and 1 i v i n g  con- . . 

f i gu ra t ions .  A work camp ' w i t h  bunkhouses would requ i re  a minimum road.' 

network. A f u l l - s c a l e  comuni  ty  might requ i re  anywhere from 6 t o  20 mi les 
. . 

o f  l o ca l  s t reets .  The c i t y  o f  Seldovia (populat ion 600) maintains 6 mi les ' .  

o f  .community s t reets ;  Homer (populat ion 1800) has 8 mi les o f  l oca l  st reets;  

Sol dotna (populat ion 2600) has 27 m i  1 es o f  c i  ty-mai n t a i  ned roads. ( 5 )  , ; 
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PSYCHOSOCIAL PROSPECTS FOR TYONEK 

OVERVIEW 

The development o f  coal  i n  t h e  Beluga f i e l d  i s  l i k e l y  t o  have extensive 

impacts on the  res idents  o f  t he  n a t i v e  v i l l a g e  o f  Tyonek. Both negat ive and 

p o s i t i v e  consequences may occur. Un l i ke  many n a t i v e  v i l l a g e s  i n  Alaska, 

Tyonek has p rev ious l y  experienced the  impacts o f  development. through: 

( 1 )  roya l  t i e s  obta ined from gas and o i l  leases ' in  1964, and ( 2 )  t he  con- 

s t r u c t i o n  and development o f  a l a rge  lumber c h i p  m i l l  j u s t  ou ts ide  v i l l a g e  

boundaries. { i k e  a l l  n a t i v e  v i l l a g e s ,  Tyonek a l so  faces the  complicated and 

sometimes confusing cond i t ions  created by the  Alaska Nat ive Claims Settlement 

Act o f  1971 (ANCSA). Past and cu r ren t  experiences w i t h  economic development 

have made Tyonek res idents  more s e n s i t i v e  t o  t h e i r  consequences than most.  

n a t i v e  Alaskans. They view development o f  the  Beluga coal  f i e l d  w i t h  appre- . 

hension, skept icism, and caut ion  because i t s  impacts may.forever change t h e i r  
. . 

v i l l a g e  l i f e  s t y l e ,  q u a l i t y  o f  l i f e ,  and l i f e  s a t i s f a c t i o n .  

Th is  sec t i on  o f  t he  r e p o r t  focuses on the  concerns o f  the  v i l l a g e  

res idents.  I t  examines the  p o t e n t i a l  impacts o f  development on t h e i r  ' ; 
community and 1 i f e  s t y l e  and. inc ludes recommendations f o r  min imiz ing  negat ive 

soc ia l  and i n d i v i d u a l  impacts on v i l l a g e  res idents ;  Throughout t h i s  sec t ion  

emphasis i s  placed on t h e  unique c u l t u r a l  o r i e n t a t i o n o f  Tyonek r e s i d e n t s ,  . '  

and on problems faced' because o f  accelerated contac t  w i t h  the  values, 

b e l i e f s ,  and l i f e  s t y l e s  o f  nonnatives and outs iders .  I .. . 

The scenarios presented and discussed e a r l  i e r  i n  t h i s  r e p o r t  'suggest 

var ious l e v e l s  o f  coal development. Elements such 'as the  presence o f  a 

min ing camp and ' the  popu la t ion  s i z e  would vary as a f u n c t i o n  o f  t he  l e v e l  

o f  development. Any one o f  t he  scenarios would a f f e c t  t he  qual ' i  ty o f  l i f e  

and 1 i f e s t y l e  o f  t he  Tyonek people, a1 though t h e  f u l l  -sca le '  development 

depicted i n  the  t h i r d  scenar io would have t h e  g rea tes t  e f fec ts  on the  Tyonek 

v i l  iage. To a n t i c i p a t e  those maximum impacts, t h i s  sec t i on  focuses e n t i r e l y  
on t h a t  scenario, which i n c l u d e s  t h e  development o f  a new community o f  - ,  

approximately 1,300 people a t  gel uga. 



A HISTORICAL PERSPECTIVE ON THE VILLAGE OF TYONEK 

ko on,e i s  c e r t a i n  when t h e  f i r s t  res iden ts  s e t t l e d  i n  the  area now ' 

kr,own as Cyonek. As l a t e  as 1880, Ivan P e t r o f f ,  a  Russian. t e r r i t o r i a l  

governor, ~ t e d  t l t a t  t h e  area around Tyonek contained "2 whites, 6 creoles 

and 109 natives,." The n a t i v e  popu la t ion  has ' s tead i l y  increased t o  the  

present-day l e v e l  o f  271. 

The n a t i v e  res iden ts  a re  r e l a t e d  t o  t h e  Athabascan-speaking c lans and 

t r i b e s  t h a t  i n h a b i t  t he  c e n t r a l  i n t e r i o r  o f  Alaska and c e r t a i n  provinces o f  

Canada. Many o f  t he  e a r l y  folkways and mores o f  t he  Cook I n l e t  na t i ves  were 

h e a v i l y  i n f l uenced  by var ious Eskimo groups and Northwest Coastal t r i b e s .  

Anthropo log is ts  noted t h a t  t h e  Alaskan Atnabascans d isplayed a " lack  o f  

p r e c i s e l y  de f inab le  c u l t u r a l  base". ) The t r i b e s  and c lans have always 

been hunters and fishermen; as a consequence, they experienced a g rea t  deal 

o f  m o b i l i t y  and m i n g l i n g  w i t h  members o f  o the r  v i l l a g e s .  These f a c t o r s  have 

l e d  many h i s t o r i a n s  and anthropo log is ts  t o  b e l i e v e  t h a t  t he  Athabascan groups 

were h i g h l y  adaptive, resourcefu l ,  and suscept ib le  t o  ex terna l  in f luences.  

While the  res iden ts  o f  t he  northwest shore of t h e  Cook I n l e t  a re  o f t e n  

re fe r red  t o  as Tyoneks, they are a c t u a l l y  o f  t h e  Moquawkie t r i b e  and o f  t he  

TanaIna component o f  t h e  Athabascan l i n g u i s t i c  group. Through the  years, 

ou ts ide rs  have r e f e r r e d  t o  the  area as Moquawkie (many mags s t i  11 show i t  

as the  Moquawkie Ind ian  Reservat ion),  Tyonek, and i n  r a r e  instances, Beluga 

Today, t h e  n a t i v e  res iden ts  are  i d e n t i f i e d  as Tyonek. 

Vestr"+s o f  t r a d i t i o n a l  1 i f e  s t y l e  are s t i  11 apparent i n  present-day 

Tyonek. F ish ing and hunt ing  are  h i g h l y  valued among v i l l a g e r s  and the  

catches form the mainstay o f  t he  t y p i c a l  d i e t .  Family networks are extended 

t o  i n c l u d e  a l l  r e l a t i v e s ,  however f a r  removed. As one res iden t  po in ted out,  

" I n  one way we a re  probably a l l  r e la ted . "  Tenets nf t.he Russian Qrthodox 

Church dorn-inate r e l i g i o u s  b e l i e f s  and values and have a strong, bonding 

in f l uence  on everyday behavior.  But wh i l e  the  tenets o f  C h r i s t i a n i t y  guide 

behavior, values genera l l y  a t t r i b u t a b l e  t o  American Ind ian  and Alaska Nat ive 

groups are  apparent. Tyonek res idents  value generosi ty ,  sharing, cooperation, 



humi 1 i ty, and a present-time o r ien ta t ion .  I n  general, the v i l l a g e r s  be,l ieve 

i n  l i v i n g  i n  harmony w i t h  nature and using on ly  what i s  necessary. I n  thi.s 

regard, every p a r t  o f  something (such as a moose, f i sh ,  o r  t r ee )  has a func- 

t i ona l  use and should no t  be wasted. Moreover, most Tyoneks be1 ieve t ha t  

the o l d  t r a d i t i o n a l  ways are funct iona l  and ,should no t  be changed simply 

, . , .. .because something new might be be t te r .  

Up t o  1963, few major changes occurred i n  the Tyonek region. Da i l y  

l i v i n g  pat terns centered around rou t i ne  subsistence tasks. The q u a l i t y  o f  

l i f e  was wel l  below modern standards; many considered i t  close t o  poverty 

leve l  because o f  substandard housing and d i e t  and lack o f  basic u t i l i t i e s .  

However, the discovery o f  o i  1 and gas reserves i n  the region and around the 

boundaries oft the community had 'a dramatic impact on the Tyonek l i f e  s t y l e  

and q u a l i t y  o f  l i f e .  I n  1964, the Tyonek community, w i t h  the assistance 

o f  the Bureau of Indian A f f a i r s  (BIA) and a few benef ic ient  attorneys, gained 

about $1 2 m i  11 i o n  from o i  1 and gas leases. I n  add i t i on  t o  undertaking many 

p r o f i t a b l e  ventures, the Tyonek V i  1 lage Counci 1 approved a program t h a t  - 
included improvements t o  roads, the a i r s t r i p ,  and community bu i ld ings,  and 

< 

increased oppor tun i t ies  f o r  youth. More importantly, 59 new homes were 

constructed, one f o r  each fami ly  res id ing  i n  the v i l l age .  

Some o f  the lease money was a lso invested, p r ima r i l y  i n  the Anchorage i 

area. The Tyonek Management Corporation was establ ished t o  p lan and oversee 

those i nvestments. Bui ldi,ngs were purchased and leased, and a construct ion 

campaign was i n i t i a t e d  t h a t  r e s u l t e d  i n  o f f ice  bu i ld ings  and homei f o r  Tyonek 

nat ives l i v i n g  i n  Anchorage. About 302 enro l led  members o f  the vil1age:stiare 
. . 

, i n  the p r o f i t s  f romthe inves tments .  

, Money generated from the 1964 o i l  and gas leases had a dramatic impact 
t on the q u a l i t y  of l i f e  and l i f e  s t y l e  o f  ~ ~ o n e k '  residents.  Many c la im tha t '  

t h e i r  d i e t s  have improved, r e s u l t i n g  i n  b e t t e r  ove ra l l  physical  health. . 
. 

Educational opportunl t i e s  have been expanded w i t h  the const ruct ion o f  a new , 

school. Employment opportuni t ies.  and sk i  11 t r a i n i  ng - have advanced, par t icu-  

l a r l y  i n  the construct ion f i e l d s .  But wealth a lso brough't the Tyoneks i n t o  

c loser  contact w i t h  outsiders, l a r g e l y  through ind iv idua l  purchases of,. , ,  



t e l e v i s i o n  sets, home entertainment equipment, and motor vehicles. Most 

v i  1 1 agers we1 comed the sudden change and adapted t o  i t  w i  t h  ease, but  some 

d i d  no t  and resented the in t rus ions  and d i s t r ac t i ons  created by the wealth. 

Through a l l  these changes, however, the v i l l a g e  remained a reservat ion and 

the V i l l age  Council re ta ined the r i g h t  t o  con t ro l  access by outs iders and 

developments on reservat ion lands. 

The second major impact on the Tyoneks came about seven years a f t e r  

the o i l  and gas lease. I n  1971, the Alaska Nat ive Claims Settlement Act 

went i n t o  e f f ec t .  Through ANCSA, some 79,000 Aleuts, Eskimos, and Indians 

i n  Alaska were given about 40 m i l l i o n  acres o f  land and c lose t o  $962,500,000. 

Tyonek nat ives shared i n  the sett lement through t h e i r  choice t o  hecome p a r t  

o f  the Cook I n l e t  Region Corporation, one o f  12 na t i ve  regional  corporations 

e j t ab l i shed  as a r e s u l t  o f  ANCSA. With in f i v e  years a f t e r  ANCSA went i n t o  

e f f e c t ,  each regional  corporat ion was required t o  d i s t r i b u t e  10% o f  the monies 

der ived from ANCSA t o  shareholders. Tyonek residents par t i c ipa ted  i n  t h i s  

sett lement and received an average payment o f  about $400 each. 

While ANCSA meant income t o  Tyonek residents, problems emerged t h a t  

seemed t o  outweigh the small amount o f  money received. ~ u e s t i o n s  concerning 

j u r i s d i c t i o n ,  1 and use, water r i gh t s ,  and enforcement o f  v i  11 age ordinances 

soon plagued the Tyonek V i l l age  Council, otherwise re fe r red  t o , a s  the Indian 

Reprganization Act  (IRA) Council. Many v i l l a g e  residents today. 
f ee l  t h a t  outs iders  have abused v i s i t i n g  p r i v i l eges ,  have contr ibuted t o  tf ie 

d i s rup t i on  o f  hunt ing and f i s h i n g  pat terns and, i n  general, have negat ively 

a f fec ted  the l i f e  s t y l e .  I n  e f f ec t ,  ANCSA has l e d  t o  the d isso lu t ion  o f  the 

reservat ion status, has created.comp1icated i n s t i t u t i o n a l  arrangements, and 

i s  threatening t r a d i t i o n a l  1 i f e  s ty les  among the Tyoneks. 

Thc t h i r d  major impact on the v i l l a g e  o f  Tjionek occurred i n  1375. A t  

t h a t  time ' ~ ~ o n e k  Timber Company (TTC), a subsidiary o f  Kodiak Lumber M i l l s  

(KLM) began operations. TTC bas i ca l l y  reduces wood. t o  chips, which are 

eventua l ly  marketed f o r  newsprint and paper products. The main procsssin.g 

p l a n t  i s  located j u s t  south o f  the present Tyonek v i l l a g e  and oc,cupies land 
l' 



once "owned" by the Tyoneks. From time t o  time, TTC employs Tyonek residents, 

but  the bu lk  o f  the employees are t rans ien t  nonnatives. 

KLMand the accompanying housing sett lement was the f i r s t  "outside". 

venture t o  locate  near Tyonek. Whi l e  TTC meens jobs. f o r  Tyonek residents, 

i t  a lso presents some problems: . . : .  

. .  . .  .. 

1  . Job oppor tun i t ies  f o r  Tyonek residents are seasonal and sk i  11 - 
dependent, i .e., many jobs requ i re  special ized sk i 1  1s. 

2.  Work schedules are or iented around a nonnative way o f  1  i f e .  

Workers are required t o  put  i n  e i gh t  hours a  day, f i v e  days a  week. 

Many Tyonek residents are no t  accustomed t o  t h i s  schedule and f i n d  

i t  too const ra in ing A1 though some residents want t o  work a t  K ~ M ,  * '  
t h e i r  f i r s t  p r i o r i t y  i s  f i sh ing .  When the season s ta r ts ,  many 

would ra ther  be i n  t h e i r  boats and a t  t h e i r  s i t e s  cast ing nets 

than operat i  ng heavy equi pment . , . 

. . 

3 .  The presence o f  outs iders who have a. d i f f e r e n t  c u l t u r a l  1  i f e  s t y l e  . 

i s  viewed w i t h  suspicion and concern. Some v i l l a g e r s  . fee l  t h a t  

the TTC workers ha've cont r ibuted t o  the increase o f  alcohol.ism 

and drug abuse i n  Tyonek. Others f ee l  t h a t  teachers are more 

responsive t o  the educational needs and l i f e  o r ien ta t ions  o f  the 
I 

nonnative students at tending the Tyonek school than they are t o  , 

those o f  the na t i ve  students. There have been a few i so la ted  

instances o f  h o s t i l i t y  and over t  c o n f l i c t  w i t h  TTC workers which 

have tended t o  heighten suspicions and concerns. Overal l ,  many ' 

v i l l a g e r s  f ee l  they have l i t t l e  t o  gain from TTC's present 

operat i  on. 

By way o f  review, v i l l a g e  l i f e  a t  Tyonek has been dramat ical ly  a f fec ted 

and a1 tered by three major events. With in the past 14 years, Tyonek revenues 

have increased owing t o  gas and o i l  leases, ANCSA, and employment opportuni- 

t i k s  a t  the lumber ch ip  m i l l .  Nonetheless, the three events have created . 

problems i n  1  i f e  s ty le ,  organizat ion and management o f  the land, and . 

i nd iv idua l  preferences f o r  improved standards o f  1  i v i n g  . Tyonek residents 
. , ,  

. . 
! . . 

. . 
. - .  



have coped reasonably we1 1 er i  t h  the changes evoked by the three events. 

However, many problems have been introduced t h a t  are creat ing adjustment 

an4 adaptat ion d i f f i c u l t i e s .  By nature o f  t h e i r  c u l t u r a l  t r ad i t i on ,  Tyonek 

nat ives have had t o  ad just  and adapt t o  many circumstances, f o r  the changes 

introduced i n  the past  decade and a. ha1 f have posed problems never before 

faced by the Tyonek people. 

PRESENT LIFE STYLE 

A t  present, s l i g h t l y  more than 270 people l i v e  i n  the Tyonek v i l l age .  

Most, i f  no t  a l l ,  l i v e  i n  the houses constructed dur ing the mid-s ix t ies .  

Most fami l ies  have .establ ished a moderate standard. o f  l i v i n g ;  trucks, cars, 

t e l  ev i  s i  on sets, and c i  ti zens band two-way radios are commonplace. It i s  

apparent t h a t  the d i f fus ion o f  technology and contact w i t h  the outside world 

are in f luenc ing  t h e i r  l i f e  s t y l e .  

For the most par t ,  f i v e  major fami l i es  tend t o  dominate v i l l a g e  l i f e  

and decisions made by the IRA Council. This does no t  imply, however, t ha t  

o ther  f am i l i es  are  excluded from p a r t i c i p a t i o n  i n  community a c t i v i t i e s  and 

the decision-making process. Rudiments o f  t r a d i t i o n a l  decision-making,pro- 

cedures are c l e a r l y  e v i d e n t , i n  the e f f o r t s  by the IRA Council t o  invo lve 

everyone i n  cur rent  and f u tu re  .ventures a f f e c t i n g  the v i  1 lage as a whole. 

Pa r t i c i pa to r y  management seems t o  be the main organizat ional  s t y l e  o f  v i l l a g e  

government. 

A t  present, women ho ld  key leadership r o l es  i n  the v i l l a g e :  the p h s i -  

dent and vice-president o f  the V i l l age  Council are women, as i s  the president 

o f  Tyonek Native Corporation i n  Anchorage. As a resu l t ,  some outs iders 

consider the Tyoneks t o  ,be matr iarchal  ( i  .e., women con t ro l  decision-making 

pat terns) .  However, the present admin is t ra t ive  arrangen~ent i s  unique i n  the 

long h i s t o r y  o f  the Tyoneks. Instead o f  Tyonek soc ia l  organizat ion being 

matr iarchal  o r  pa t r ia rcha l ,  i t  i s  probably more a system o f  shared responsi- 

b i l j t y  i n  which males and females are j o i n t  pa r t i c ipan ts  i n  decis ion making. 

Kinship i s '  t y p i c a l l y  t raced through the l i n e s  o f  the fa thbr  ( p a t r i l i n e a l  i t y ) ;  

bu t  o t h e m i  se ne i the r  sex appears t o  exer t  more deci sion-making in f luence 

than the other. 



_. * 
. . ,  

A t  one 'time, the V i l l age  Council p roh ib i ted  outs iders from l i v i n g  i n  

the v i l l age .  I n  fac t ,  a t  one p o i n t  dur ing the l a t e  s i x t i es ,  v i s i t o r s  were 
) 

not  permit ted i n  Tyonek unless they had been i nv i t ed .  This p o l i c y  i s  s t i l l  

nominally i n  e f f ec t ,  bu t  i t  i s  no t  enforced as r igo rous ly  as i n  the past. 

Moreover, a few nonnatives married t o  na t i ve  residents are now l i v i n g  i n  . 
the v i  11 age. Ordi n a r i  l y  , nonnati ves were supposed t o  appear before the 

h ,  

Council t o  make t h e i r  res iden t  requests known. I n  add i t ion,  such ind iv idua ls  

had t o  s ta te  t h e i r  in tent ions;  i .e., what they planned t o  do, where they v 
would work, e tc .  The V i l l age  Council has a lso become somewhat l a x  i n  

enforc ing t h i s  po l icy ,  although there i s  t a l k  t h a t  i t  w i l l  be reaf f i rmed 

i n  the near fu ture .  This r ea f f i rma t i on  i s  c lose ly  a l igned w i t h  the sent i -  

ments o f  a few v i  1 lagers who f ee l  t h a t  ouside inf luences are becoming too 

d is rup t i ve  and are having a negative e f f ec t ,  espec ia l l y  on youth. 

Employment oppor tun i t ies  i n  . the .vi  1 1 age are 1 i m i  ted. Apart from the . 

seasonal employees and the lumber ch ip  m i l  1, the major employer i s  the 

V i  1  lage Counci 1 i t s e l f .  Posi t ions are var ied and inc lude secre ta r ia l /  , 

c l e r i c a l  work, heavy equipment maintenance and operation, and unski 1 l e d  

labor  such as pa in t ing,  j a n i t o r i a l  service, etc. Apart from those who 

work i n  the na t i ve  store, and occasional ly  on o f fshore o i l  r i g s  and a t  the 

Beluga power s ta t ion,  most nat ives are subsistence fishermen. Fishing seems 

t o  be the main in te res t ,  as i t  has always been. Many look forward w i t h  

great  enthusiasm and an t i c i pa t i on  t o  the f i s h i n g  season. Although i t  i s  

not  e n t i r e l y  true, i t  o f t en  appears as i f  a l l  nonf ishing-related v i l l a g e  

a c t i v i t i e s  cease dur ing the season and everyone seems t o  pa r t i c i pa te  i n  the 

f i s h i n g  a c t i v i t y .  

. I n  Ju ly  1978, 44 v i l l a g e  males were unemployed a1 though able t o  work 1 

i f  jobs had been ava i lab le .  I n  addi t ion,  40 i nd i v i dua l s  were rece iv ing 

some form o f  s ta te  welfare assistance, 10 o f  whom were p a r t i c i p a t i n g  i n  the 
I 

food stamp program. While the unemployment r a t e  i s  cons is tent  w i t h  other 
a nat ive v i l lages,  p a r t i c i p a t i o n  i n  the wel fare program was s l i g h t l y  less  

than the average fo r  the region. 



Tyonek residents have more contact  w i t h  urban l i f e  and the nonnative 

w t r l d  than do t y p i c a l  Alaska nat ives.  Their  c lose proximity '  t o  Anchorage 

(about 88 a i r  k i  lometers) a f fo rds  them 1 ine-of -s ight  t e l ev i s i on  and commercial 

r ad io  recept ion and easy a i r  access ( round- t r ip  a i r  char ter  f a re  ranges from 

$30 t o  $60) t o  the c i t y .  Through the media and v i s i t s  t o  the c i t y ,  many 

Tyonek residents are keenly aware o f  the impacts o f  i n d u s t r i a l  and land'  
t 

, development and o f  populat ion expansion on people and communities. Many 
C 

recognize t h a t  idleness and boredom stemning from unemployment can lead t o  

soc ia l  l y  . d i s rup t i ve  behavior such as vandal ism, a1 coho1 ism, and drug abuse. 

S i m l  1 a r l y ,  the r o l e  models provided youth by the unemployed and t h e i r  t 

exposure t o  the e l ec t ron i c  media are  p o t e n t i a l l y  d i s rup t i ve  and considered 

counter t o  the pre fer red v i l l a g e  pa t te rn  o f  l i v i n g .  
1 

The present l i v i n g  standards o f  Tyonek are perhaps changing more . . 

r a p i d l y  now than ever before. While Tyonek received an e a r l i e r  s t a r t  than 

most Alaska na t i ve  v i l l ages ,  i t s  attempts t o  ad just  t o  and cope w i t h  socia l  

change d i f f e r  l i t t l e  from those o f  Alaska nat ives i n  general. The'preferred 

l i f e  s t y l e  i s  t o  r e t a i n  the c u l t u r a l  t r a d i t i o n s  w i t h i n  a t yp i ca l  slow-paced 

r u r a l  environment. Tyonek's , f u t u re  i s  tenuous, however, 1 i ke t h a t  o f  many 
Alaska nat ive '  v i  1 lages; i t  hinges on the po ten t ia l  'impacts o f  coal and 

i t d u s t r i a l  development i n  the region. 

EFFECTS OF COAL DEVELOPMENT ON COMMUNITY LIFE STYLE 

L i f e  i n  Tyonek would indeed be changed by coal development i n  the Beluga 
9 .  

coal f i e l d s .  Everyone i n  the v i l l a g e  would be ,affected by it. Coal 
C 

dev.$?lopment would mean more Jobs and overa l l  economic growth f o r  the v i  1 lage 

as a whole. It would a lso mean accelerated contact w i t h  outs iders  and an 

i n t r oduc t i on  t o  new l i f e  s ty les .  

Coal development would a lso  produce populat ion increases i n  the north- 
. .  . 

western area o f  Cook I n l e t .  As many as f i v e  times the cur ren t  populati.on 

o f  Tyonek could s e t t l e  i n  t h a t  area temporar i ly  o r  permanently. Along w i t h  

these people. would come support services and other  economic a c t i v i t i e s .  

Chi ldren from the community might a t tend the school a t  Tyonek, and because 



o f  t h e i r  numbers could re legate the Tyonek youth t o  m inor i t y  status. Overal l ,  

the changes induced by t h i s  populat ion expansion could have extensive and 

very d i s rup t i ve  e f f ec t s  on Tyonek. 

.. . A t  a  broad soc ia l  l eve l  o f  analysis, development impl ies t h a t  two 

d i s t i n c t l y  d i f f e r e n t  cu l tures would come together rap id ly .  A1 though ~yonek  ' 

. . residents have had considerable contact  w i t h  the dominant American l i f e s t y l e ,  
, ' 

t h i s  contact would be g rea t l y  expanded by coal.  development. Under those ,. 

circumstances, a  va r i e t y  of interpersonal  and intergroup c o n f l i c t s  would 

1  i ke l y  surface. The contact  generated by employment , the \ p rox imi ty  o f  the 

mining camp t o  Tyonek, and the presence o f  nonnative ch i ld ren  i n  Tyonek 

schools could i n t e n s i f y  s a l i e n t  and subt le  cu l tu ra l .  d i f ferences between the 
, . .  . . .  

two groups. The values, be l ie fs  and customs o f  both par t ies  would be chal- 

lenged and could 'become po in ts  o f  controversy., . . .  

Coal development wou1.d al'so mean that ,  f o r  the f i r s t  t ime i n  t h e i r  

long h is to ry ,  Tyonek residents would be i n  the m ino r i t y  i n  t h e i r  own region. 

M inor i t y  status usual ly  i s  often a  breeding ground f o r  racism and d isc r im j -  . . 

' nat ion. Status and c u l t u r a l  dif ferences therefore  can be fac tors  i n  in.tens,i- . '> -. 
f y i ng  un f r iend ly  and perhaps h o s t i l e  re la t ionsh ips.  

. . i 

With the po ten t ia l  f o r  soc ia l  c o n f l i c t  comes a po ten t ia l  f o r  social '  

deviancy such as vandal ism, larceny, alcohol ism, and drug abuse, A l l  o f  ., 

these forms o f  deviancy contr i .bute t o  one another and i n  many cases can be 

emphasized by p reva i l i ng  di f ferences of opinions, intergroup re la t ions ,  and 

feel ings o f  i n f e r i o r i t y ,  espec ia l ly  on the p a r t  o f  the group relegated t.0 a  

m ino r i t y  status. Intergroup c o n f l i c t  can a lso a f f e c t  employment, job pr'o- 

d u c t i v i  t y ,  learn ing i n  the classroom, and can d is rup t  a  .comrnuni t y ' s  t o t a l '  

way o f  l i f e .  A t  present, however, Tyonek i s  faced w i t h  on ly  l i m i t e d  forms 

of alcohol ism and drug abuse. Relat ionships between v i l l a g e  residents and 

TTC employees and t h e i r  fami l i es  appear amiable. Tyonek residents have had 

only l i m i t e d  experience w i t h .  the s o r t  o f  problems generated by rap id  economic 
. . .  

and community development. Long-term development o f  the Beluga coal f i e l d s  

could therefore  se t  i n  motion an i r r e v e r s i b l e  change process i n  .which the-" 

negative outcomes might f a r  outweigh the economi'c 'benef i ts  t o  Tyonek residents. 



COMMUNITY PERCEPTION . . TOWARDS DEVELOPMENT . . .  

I n  cont rast  t o  the Kenai Peninsula area on the eastern shore o f  cook 

I n l e t ,  the northwestern shore i s  r e l a t i v e l y  i so l a ted  and, as yet, undeveloped. 

The power s ta t i on  a t  Be1 uga, the TTC 1 umber ch ip  m i  11 , the  rani t e  Point  O i  1 

F a c i l i t y ,  and the v i l l a g e  a t  ~ ~ o n e k m a k e  up the bulk o f  the a c t i ' v i t y  and' are 

the primary populated areas. A t  the same time, the area i s  r i p e  f o r  extensive 
! 
i n d u s t r i a l  development, espec ia l l y  i f  a p l e n t i f u l  supply o f  coal were read i l y  

ava i lab le .  How do Tyonek. v i  1 lage residents feel about t h i s  present and 

po ten t i  a1 development? What are t h e i  r preferences? Can they hope t o  maintain 

t h e i r  present l i f e  s t y l e  i n  the face o f  expansion? What are t h e i r  

major concerns? I n  t h e i r  opinions, who i s  responsible f o r  preventing the 
negative consequences associated w i t h  development? 

Tyonek residents have had experience w i t h  developmental e f f o r t s .  Through 

the media and v i s i t s  t o  o ther  communities outside the region, residents have 
. 

' 

acquired a sense of what t h e  e f fec ts  of development would be on the land and 

t h e i r  community. To assess comnuni t y  f ee l  ings towards the questions 1 i sted , , 

above, in terv iews were conducted w i t h '  a small representat ive sample o f  Tyonek ' , 

res idents.  The resu l t s .  are summarized below. 

A l l  o f  the respondents expressed concern about' the e f f ec t s  t h a t  coal 

development would have on t h e i r  way o f  l i f e ,  t h e i r  cu l ture ,  and the land on 

which they 1 ive.  They recognize t h a t  development i s  inev i tab le .  Some p re fe r '  

t h a t  i t  no t  occur a t  a l l ;  a few acknowledge the economic bene f i t s  and hope 

t h a t  development w i l l  occur i n  an order ly ,  nondisruptive manner. A l l  o f  the  

e l d e r l y  respondents questioned are against  development occurr ing w i t h i n  the 

v i l l a g e  and espec ia l l y  i n  ou t l y i ng  areas. One e l d e r l y  male best  summarized 

t h i s  f e e l i n g  when he said: "We want t o  l i v e  our l i f e  the way we have l i v e d  

it. We don ' t  want t o  be i m p a c t ~ d  i n  a sudden manner by something t h a t ' s  . 

d i f f e r e n t  t o  our way o f  l i f e . "  One woman expressed concern f o r  her ch i ld ren  

and grandchi ldren and saw more negative consequences than p o s i t i v e  benef i ts  

emerging from coal development. She was especial l y  concerned about "the 

abuse of alcohol and dope" and the e f f e c t  these elements would have on the 

community as a whole. 



Most people acknowledged the oppor tun i ty  f o r  employment and t r a i  n i  ng , 
but  some def in i te 'concerns were ra ised.  "It w i l l  be a l l  r ight , "  sa id  one ' 

young male respondent, " i f  the coal company gives us t r a i n i ng .  But a f t e r  

the coal i s  gone what good are our s k i  1 l s ?  There's nothing e lse  t o  mine- i n  - 
the area and I want t o  1 i v e  here, no t  i n  Anchorage o r  some place else." 

Another male focused on the job  requirements when he said, "I can do the . . 

I , . .. . 

work bu t  I don ' t  l i k e  t o  punch a c lock and have the union t e l l  me what t o  

do. I know f i s h i n g  and t h a t ' s  what I l i k e  t o  do. You can ' t  f i s h  a l l k h e  

time so I can use the job [ a t  the coal f i e l d ] .  When i t ' s  t ime t o  fis.h I 

want t ime o f f  t o ' d o  t h a t  and s t i l l  have a job t o  go back to .  The union and 

coal company won't  permit  that ."  I n  general, the'respondents f e l t  t ha t  jobs' 
were probably the on ly  pos i t i ve  bene f i t  associated w i t h  development. : ': : 

Many respondents ra ised questions about j u r i s d i c t i o n  and use o f  present 

f a c i l i t i e s  a t  Tyonek. Since Tyonek has the only school i n  the region, many 

expressed concern over student enrol  lments , class room space, student/teacher 

r a t i os ,  and curr iculum content. O f  p a r t i c u l a r  concern was .the p o s s i b i l i t y  , 

o f  the school l os ing  federal  monies f o r  education. V i l l agers  be l ieve t h a t  

increases i n  nonnative student kenroll ment would 1 ead t o  decreases i n  federal 

support f o r  educational programs earmarkid f o r  na t i ve  students. "Who would 

pay f o r  the add i t iona l  teachers, secretaries, add i t iona l  classroom space; and 

f a c i  1 i t i e s ? "  asked' a. mother o f  , fou r  ch i ld ren.  She continued, "We bu'i 1 t t h a t  

school w i t h  our own money and assistance from the BIA [Bureau o f  Indian' 

A f fa i r s ] .  Those developers and Kenai Borough can ' t  expect us t o  f o o t  the' :! 

b i l .1  f o r  something we don ' t  want i n  the f i r s t  p'lace." Another resPond~nt"..  

added, "Right now we get  along w i t h  the nonnative ch i ld ren  i n  the school,. . . .. 

p r e t t y  soon there w i l l  be more nonnatives [ i n  the school] 'and our kinds 

w i l l  be l e f t  out. A few o f  the e l d e r l y  are teashlng the ch i ld ren  the na t i ve  . .  
. .  

language, na t i ve  c r a f t s  such as making moccasins and weaving baskets, : 
inc lud ing  legends and s to r i es  about our h. istory. What good w i l l  t h i s  be? , 

. . 

Our cu l t u re  i s  very important , to  us and we want t o  keep it. The school. i:s 

the bes tway  t o  teach our ch i ld ren  the th in& they should know about our: 
I 

his tory .  the language, and our way o f  l i f e .  we want t o  keep th is . ' '  

. .. 



, . 

Preservation of cu l ture ,  i ntensi  f i c a t i o n  o f  external  inf luences, and 

pressures t o  change are serious matters o f  discussion i n  Tyonek. Equally 

important are concerns over maintenance o f  c u l t u r a l  i d e n t i t y ,  a personal, . . 

sense o f  worth, and the way o f  1 i f e .  Problems have ar isen over the matter  

o f  j u r i s d i c t i o n ,  since w i t h  the advent o f  ANCSA, t r a d i t i o n a l  Tyonek forms 

o f  government and con t ro l  have been challenged. Sald one respondent, "Look, 

there was a time when the V i l l age  Counci.1 had complete con t ro l  over use and 

occupancy o f  the land. Now, Kenai [Borough] wants t o  tax  us, b u i l d  pub1 i c ,  

roads through our v i  1 lage, and b r i ng  i n  new laws. Now, who's going t o  

enforce them? There I s  a constable f o r  t h i s  whole area and he can ' t  enforce 

anything. People come and go. P i l o t s  b r i ng  i n  booze and dope. Hunters 

Shoot moose and leave i t  l y i n g  i n  the v i  11 age dump. Now, we' 11 have ,3000 

mining people around here and t h e y ' l l  probably take over the whole damn 

place. I 'm 150% against  development around here. Our 1 i f e  w i l l  be ru ined 

and the land destroyed, a1 1 fo r '  coal t h a t  i s n ' t  very good anyway. " 

Tyonek residents have strong fee l ings  about the land and w i l d l i f e .  L ike 

t h e i r  ancestors, they want the area t o  stay p r e t t y  much the same as i t  has 

always been. Many f ee l  t h a t  they have l o s t  the opportuni ty t o  exer t  cont ro l  

over land use through ANCSA, some are b i t t e r  and wish they had not  made the 

choice, others r e l u c t a n t l y  accept t h e i r  s i tua t ion ,  and some p re fe r  t o  go 

a1 ong w i  t h  devel opment w i  tho,ut comnent . Nonetheless , the deep-rooted ' f ee l  i ngs 

f o r  the community and i t s  way o f  l i f e  are s t rong ly  entrenched. One young . . 

student best  summarized these fee l ings when she stated: "There i s  a ce r t a i n  

warmth and sense o f  belonging here. ,When away a t  school, I look forward t o  

coming home t o  be w i t h  the people and 1 i v e  w i t h  the land. When I f i n i s h  

school , I want t o  1 i ve here and provide a service. But, i f  coal development , , 

comes and change happens, I 'm a f r a i d  our people w i  11 be faced w i t h  t h e i r  

greatest  chal lenge. " 

The Tyonek community i s  apprehensive, even f ea r f u l ,  o f  the consequences 

o f  growth and development i n  the region. They have experienced the ef fects;  

o f  progress and know t h a t  large-scal  e development can be ,overpowering. They 

recognize the negative impact of alcoholism, drug abuse, and other forms o f  

deviancy, bu t  feel t h a t  as long as they have some j u r i s d i c t i o n ,  reasonable 



cont ro ls  can be maintained. However, the l oca t i on  o f  a  mining camp some 10 

t o  15 k i lometers from t h e i r  v i  1  lage. would present j u r i s d i c t i o n a l  problems and 

would challenge the au tho r i t y  o f  the I R A  Council t o  govern and t o  regulate. 

Current IRA Council members are exp lor ing the nature and extent  o f  the i r ,  

powers i n  an attempt t o  define, once and f o r  a l l ,  how much con t ro l  they do 

have. Tyonek residents are no t  b i t t e r  over past  experiences w i t h  development. 

Instead, those experiences have made most residents cautious and somewhat 

pess imis t ic  toward f u tu re  development. 

Currently, Tyonek residents have a  sense o f  freedom o f  expression and 

movement. Apart from d i  f f i c u l  t l e s  and problems associated w i t h  ANCSA; the 

the Tyonek do no t  feel subordinated o r  res t ra ined i n  terms o f  mob i l i t y .  I n  

some ways they are f a i r l y  autonomous and value the sense o f  freedom t h a t  
, . .7 

comes w i t h  1  i v i n g  i n  a  somewhat ' i so la ted  environment. Should development ::,'.. 

occur, however, the i , r  autonomy would be challenged. Their  energy would have 

t o  be red i rec ted t o  p ro tec t  t h e i r  autonomy and t o  avoid fee l ings  o f  powe,rless- 

ness . . . 

The presence o f  an outs ide community w i t h  a  populat ion f i v e  times,. . '  .! . .  

greater  than t h a t  o f  the na t i ve  , people would d i  r e c t l y  chal 1  enge t r a d i t i o n a l  

au tho r i t y  and group norms. Under s i m i l a r  s i tuat ions,  espec ia l l y  when communi- 

t i e s  are qu ick ly  and abrupt ly  re legated t o  a  d i n o r i  ty status, fee l ings  o f  - 

a1 iena t ion  and powerlessness have tended t o  increase.  long w i t h  e x i e i i b n ~ i  ng 

such feel ings,  i nd iv idua ls  may f i n d  l i f e  meaningless. People i n  t h i s  s i tua-  

t i o n  not  only a t t r i b u t e  s i m i l a r  charac te r i s t i cs  t o  those about, them, bu t  a lso 

become confused about norms and values . Ins i gh t  ,, c l a r i t y ,  p r a c t i c a l i t y ,  ..and 
... ?$ 

thought processes i n  t u r n  can be d l  stor ted.  Taken toge the i  these physiol ogfcal  

and soci 01 ogical  phenomena can 1  ead t o  1  ow 1  eve1 s' o f  personal i nvol vemerit.:., 

i n  fami l y  and,comnunity r espons ib i l i t i e s ,  lack  o f  personal support, h igh : 

l eve ls  of aggression, and premature speculat ion about remedial recourses o f  

act ion, 
3 . .  

It i s  probable t h a t  many residents could e f f e c t i v e l y  adapt t o  the 

.changing condi t ions brought on by development. ~bne the less  , they would . , .  
6 

experience soqe psychological and c u l t u r a l  loss. The pace o f  d a i l y  l i v i n g  



could change, values and b e l i e f s  could be a l t e red  t o  accomnodate changes, 

and,a b i t  o f  the c u l t u r a l  her i tage could disappear. As l o n g  as the residents 

remain a t  Tyonek dur ing the .development process, there i s  every reason t o  

speculate that ,  even i n  a small way, everyone w i l l  be negat ively af fected.  

The an t i c ipa ted  psychological ' and soc io log ica l  problems, therefore, demand 

t h a t  preventive and cor rec t i ve  mental hea l th  e f f o r t s  be undertaken. 
. . .  . 

. t .  
The Tyonek people are  proud o f  t h e i r  1 i f e  s ty le ,  t h e i r  v i l l age ,  and the 

environs, and they want t o  p ro tec t  it. Just  as federal  and s ta te  governments 

seek t o  p ro tec t  f l o r a  and fauna through environmental impact statements, 

v i l  lage residents f ee l  t h a t  t h e i r ' c u l  t u r a l  1 i f e  sty1 e should be equal ly  con-: 

si-dered and protected under the same g~uide! ines , 

SUMMARY : PSYCHOSOCIAL PROSPECTS FOR TYONEK 
. . 

Development o f  the Beluga coal f i e lds - -espec ia l l y  under scenario 3-- 

would l i k e l y  have serious e f f e c t s  on the c u l t u r a l  l i f e  s t y l e  o f  the residents 

o f  Tyonek. Increases i n  populat ion could place Tyonek residents a t  a d i s t i n c t  

disadvantage in ,main ta in ing t h e i r  pre fer red standard o f  l i v i n g  and c u l t u r a l  

her i tage.  Indeed, they could 'become a m ino r i t y  i n  ' t h e i r  own region. D i  s t i ,nct  

soc ia l  problems cou'ld emerge . that  would a f f e c t  education, t r a d i  ti.ona1 sub- 

s istence e f f o r t s ,  community feel ings,  and b e l i e f s  and a t t i t udes ,  and t ha t  . 

could permanently a1 t e r  the cu r ren t  way o f  1 i fe.,  .Development could mean- jobs 

f o r  a few Tyonek residents, and w i t h  those jobs, increases i n  economic - . . 

oppor tun i t ies .  Nonetheless, such gains might be overshadowed by the po ten t ia l  

negative impacts associated w i t h  1 arge-scal e devel'opment i n  remote, r u r a l  ' 

areas o f  Alaska. Preventat ive measures could be taken before development 

begins, inc lud ing es tab l i sh ing  a standing-committee composed o f  developers, 

planners, and Tyonek residents. 

1. Spencer,. R.: F., e t  a l .  ,,,Native Anericans. New bYork, Harper .and Row. 
1965,1'55. 



, I  ' ,  ,' . 
DECISION MAKING FRAMEWORK . ' .  : . .. . 

GOVERNMENTAL JURISDICTION AND POWERS 
,.. . 

This chapter describes the governmental and p r i va te  agencies w i t h  major 
. . . .. j u r i s d i c t i o n  i n  the Beluga area and suggests possib le ways t o  in f luence coal- . . .. . 

.. . . , , 

. f i e l d  development. The p r i nc i pa l  agencies(a) t h a t  w i l l  be ' involved i n  any 

fu tu re  Beluga coal development p ro j ec t  are: 

Tyonek V i l l age  Council 

Tyonek Native Corporation 

Cook I n l e t  Regional Corporation 

Kenai Peninsula Borough 

State o f  Alaska 

Tyonek V i l l age  Council 

The Tyonek V i  1 1 age Counci 1 i s the federal  l y  chartered 1 ocal "government" 

t h a t  manages Tyonek's publ i c  a f f a i r s .  The counci 1 acts as spokesperson * f o r  

the communi ty-at-1 arge, con t ro ls  1 ocal use o f  v i  11 age publ i c 1 ands and 

bu i ld ings,  and has responsi b i  1 i t y  f o r  pub1 i c  services w i t h i n  the community. , . 

The Tyonek V i l l age  Council, a t  t h i s  w r i t i ng ,  bel ieves i t  can cont ro l  

access t o  lands encompassed by the former Tyonek reservation. When the 

federal  reserve was abolished by the Alaska Native Claims Settlement Act, 

the v i  11 age counci 1 ' s au tho r i t y  over the reserve 1 ands was terminated. 

This d i d  not, however, negate the r o l e  o f  the counci l  i n  speaking f o r  the 

v i l l a g e  nor the importance o f  the views o f  Tyonek residents toward develop- 

I ment a t  Beluga. 

Tyonek Native Corporati on , 

The Tyonek Native Corporation owns surface t i t l e  t o  the s i t e  o f  the 

, 
former Moquawkie Indian Reservation as we l l  as o ther  lands w i t h i n  . the area. 

. . 

la) The r o l e  of Federal  agencies w i l l  no t  be discussed except f o r  those 
programs admi n i  stered a t  the State 1 eve1 . . . 

. . 



C 
As a major landowner, the Tyonek Nat ive Corporation's p o l i c i e s  toward 

i n d u s t r i a l  development and use o f  corporat ion lands may a f f e c t  t ranspor ta t ion 

routes, l oca t ion  o f  community and i n d u s t r i a l  ' f a c i l i t i e s ,  and loca t ion  of 

transshipment o r  power .p lan t  f a c i  1 i t i e s .  

cook I n l e t  Region, Incorporated (CIRIL 

As a r e s u l t  o f  an exchange o f  land between the federa l  government, the 

s ta te  of Alaska, and the Cook I n l e t  Region, Inc., C I R I  w i l l  become a major 

landholder i n  the Tyonek area, I n  add i t i on  t o  holding the subsur-fdce r i g h t s  

t o  most of the land selected by the Tynnek V i l l age  Corporation, C I R I  selected 

the surface and subsurface r i g h t s  t o  major por t ions o f  the land surrounding 

and inc lud ing  the p r i va te  coal leases w i t h i n  Capps F ie ld .  ClRI was a lso 

granted a 300-foot r ight-of-way t o  connect i t s  holdings i n  the Capps coal 

f i e l d  area t o  land along the coast. 

As a f u r t he r  condi t ion o f  the land trade, C I R I  took over the ownership 

o f  leased lands w i t h i n  Capps F ie ld .  Future lease revenues w i l l  accrue t o  

the corporation, and any lease renewals o r  extensions must be negotiated 

w i t h  C I R I .  

Because o f  i t s  land ownership, C I R I - w i l l  have a major r o l e  i n  determining 

the development o f  coal deposits and access t o  those. deposits. 

k n a i  Pcninsulo Dorough 

The Kenai Peninsula Borough (KPB) i s  the on ly  loca l ,  general government 

i n  the p ro j ec t  area. As a borough o f  the second class, KPB i s  charged,with 

prov id ing education, planning, and tax'assessmerit i n  the area. I n  addi t ion,  

KPB has taken over responsi b i  1 i ty f o r  the p rov is ion  and management o f  pub l ic  

s o l i d  waste disposal s i t e s  throughout the borough. 

Under i t s  planning authori.l;y, thc borough 4s charged w i t h  larid-use 

planning, zoning, and, p l a t t i n g .  No borough land-use p lan now ex i s t s  f o r  : 

the area surrounding Tyonek. The p ro j ec t  area. i s  .zoned " ru ra l  ," which al lows 

any use except some speci f i 'c  a c t i v i t i e s  t ha t  are noxious o r  harmful t o  pub1 i c  

health. Subdi,vision o f  p r i v a t e  land must be approved by t h e  borough, but  

the subdiv is ion ordinance has few requirements f o r  subdiv is ion ,improvements 

i n  r u r a l  areas. 



The borough a lso owns. land t h a t  contains one po r t i on  o f  Congahbuna. Lake 

and p a r t  of the proposed s i t e  f o r  a permanent community. As such, the borough . , 

may have some abi  li t y  t o  in f luence the nature o f  comnuni t y  development through 

land' leasing agreements. 
.. 

A1 though a proposed 1 and-management system ordinance i s  under KPB' Assembly 

review, the borough has no t  y e t  developed p o l i c i e s  regarding lease of, ,borpugh, , 

. land f o r  i n d u s t r i a l  o r  comnunlty development. The borough would consider the 

imp1 i ca t i ons  of the p ro j ec t  a f t e r  r ece lp t  o f  a land-lease appl i ca t ion .  

Two borough serv ice areas encompass the p ro j ec t  s i t e :  the North Penin- 

sula Recreation Area and the Central ~ o s ' p i  t a l  Service Area. Nei ther o f  these 

: serv ice areas provides f a c i l i t i e s  i n  Tyonek o r  the Beluga area, a1 though. the 

North Kenai Recreation A rea ' i s  considering extending some form o f  outdoor. . .  r , 

recreat ion programs t o  Tyonek. 
. . 

The Kenai Peninsula Borough i s  i n i t i a t i n g  a coastal zone management 

p o l i c y  study and a study o f  po r ts  and harbor needs i n  r e l a t i o n  t o  energy ' :.: 
. . 

f a c i l i t y  development. The coastal zone management p o l i c y  study w i l l  recom- . 

mend a se t  o f  p o l i c i e s  f o r  the management o f  coastal resources. This docu-..:' 

ment, designed f o r  extensive pub l i c  review, w i l l . b e  used by the KPB as a 

basis f o r  t h e i r  own coastal management program. The question o f  coal develop- 

ment a t  Beluga w i l l  no t  be s p e c i f i c a l l y  considered, and energy f a c i l i t y  '. 

s i t i n g  w i l l  be ' inc luded on ly  i n  a general discussion o f  po l i c i es .  
, . 

The p o r t  and harbors study w i l l  focus on the harbor resources and 
A .  

f a c i l i t y  needs re l a ted  t o  energy development i n  the KPB. As such, i t  w i l l  ' ' '  

' .. . 
consider the  p o s s i b i l i t y  o f  development a t  Beluga, bu t  w i l l  recommend . 

' 

~, .. , 

' . p o l i c i e s  on ly  i n  r e l a t i o n  t o  the loca t ion  and prov is ion o f  p o r t  f a c i l i ' t i e s .  

The KPB i s  a pa r t i c i pan t  i n  the Cook I n l e t  A i r  Resources Management 
I 

. , D i s t r i c t ,  a three-borough organi t a t i o n  refpdnsi  b l e  f o r  air-qua1 i ty monitoring., , . 
and enforcement i n  coop'eration w i t h  the Department o f  Environmental Con- ' -. I ' , . .  
servat ion (DEC). DEC re ta ins  the au tho r i t y  t o  set  a i r  q u a l i t y  standards, . 

grant  a i r  emissions permits, and regu la te  surface a i r  emissions. 
I4 



. In sumnary, the Kenai Peninsula ~oro 'ugh i s  u n l i k e l y  t o  begin developing 

a po l  i c y  f o r  development a t  Beluga u n t i l  i ndus t ry  approaches the borough w i t h  

a land-lease o r  subdiv is ion app l ica t ion.  

State o f  Alaska 
I ' The s ta te  o f  Alaska, through i t s  various departments, has broad au thor i t y  

t o  m i  ti gate the envi  ronmental and, t o  some extent, the soci oeconomi c impacts 
$ 

o f  coal development . Two i nter-agency organizations , the Be1 uga Interagency 

Task Force and the Coastal Zone Regional Planning Team, could ' a l so  provide 
1 

a1 means f o r  s ta te  i n t e r ven t i on  i n  energy development a t  Be1 uga. 

The p r i nc i pa l  state,agencies w i t h  program i n t e r e s t  o r  r espons ib i l i t y  
. . 

. , 

e Of f i ce  o f  the Governor, D i v i s i on  o f  Po l i cy  Development and Planning (DPDP) 

Department o f  Commerce and Economic Development (DCED) 

' Department o f  Comrnuni t y  and Regional A f f a i r s  (DCRA) 

Department o f  Envi ronmental Conservation (DEC) 

\ Department o f  F ish and Game (DF&G) 

' i . Department o f  Natural Resources (DNR) 

A1 though i t would not  have a major regu la tory  ro le ,  the Department o f  

Labor would have a voice i n  the s e t t i n g  o f  p o l i c y  concerning labor  needs, 

l oca l  h i  re, and i n  the inspect ion o f  construct ion~camp housi ng. 
I 

The Coastal Zone Regional Planning Team, headed by DPDP, includes the 

Departments o f  F ish and Game, Comnunity and Regional A f f a i r s ,  Natural 

Resources, Environmental Conservation, and Commerce and Economic Development. 

  he team i s  charged w i t h  preparing a regional  resource management proqram 
3 

fo r  the Cook I n l e t  Region f o r  submission t o  the State Coastal Po l i cy  Council. 
A t  present, the planning team i s  developing c r i t e r i a  f o r  i d e n t i f y i n g  uses 
i .  of s t a te  concern and areas mer i t i ng  special a t ten t ion .  It i s  studying 

whether these uses and areas should be s p e c i f i c a l l y  iden td f ied  and located 

o r  def ined more general ly . '  As a r esu l t ,  the .ex ten t  t o  which Beluga-area 



development w i l l  be addressed under the regional  resource management program 

i s  ' unclear. ' However, i t s  progress t o  date and i t s  December 1978 r e p o r t  - ., ..' 
deadline suggest t h a t  recormendations and p o l i c i e s  on development a t  Bdluga 

w i  11 be, 1 i m i  t ed  and. f a i r l y  general. 

The Be1 uga Interagency Task Force, chaired by DCED' s D i v i s i on  o f  Economic 

Enterpr i  se , i nc l  udes the Department o f  Envi ronmental Conservation, ~omnuni ty ' - 
I 

and Regional Af fa i rs ,  Fish and Game, Labor ( i n  a research and informat ion , 
capaci ty)  , Natu ra l  Resources, and the Governor's ~i v i  s ion o f  Po l icy  ~ e v e l  op-' 

' !  

ment and Planning--in add i t i on  t o  DCED's own D iv ls ion  o f  ~ n e r ~ ~  and Power 

Development. The task force i s  charged w i t h  prov id ing a coordinated s ta te  

response t o  indus t ry  proposals on'energy development i r i  the Beluga area. . , ,  . , 

O f f i ce  o f  the Governor', D i v i s i on  o f  Pol i c y  Development and Planninq . . (DPDP) 
I 

DPDP's r o l e  i n  the Be1 uga p ro j ec t  w i  11 prirnari  ly be one o f  agency . .  .. Coor- . , . 

d ina t ion  and p o l i c y  forinulat ion. As a p o l i c y  spokesman f o r  the Of f i ce '  o f  , 

the Governor, DPDP can encourage l i n e  'agencies t o  adopt programs i n  support. ; . ,  I 

o f  a s t a te  po l  i c y  pos i t ion.  DPDP cha i rs  the interagency Cook I n l e t  Regional 

Planning Team, which may address the s i t i n g  o f  an energy f a c i l i t y  a t  Beluga. 

i n  the regional  resource management p lan i n  progress. 

Department .o f  Commerce, and Economic Development (DCED) . . . , 

DCED' s ~ i v i s i o n  o f  Economic Enterpr ise (DEE)' a lso has a coordinat'ian 

and p o l i c y  r o l e  i n  the Beluga pro jec t .  As head o f  the Beluga Interagency ' I 

, ., 

Task Force, DEE i s  p r ima r i l y  responsible fo r  coordinat ing s ta te  agency . 
$ ,  : 

information-sharing and po l i c y  development. . , . .  ,, . - . .  . .. . . 
. . 

I n  the l a t t e r  stages o f  Beluga development, DCED's r o l e  as a regu la to r  . . 
\ 

o f  p r i va te  and publ i c  commerce, espec ia l ly  through various. 1 icensing " . ' 

au thnr i  t i e s  and the regu la t i ve  powers o f  the Alaska Pub1 i c  U t i  1 i t i e s  Commis-, 

sion, may a1 low i t  t o  Inf luence aspects o f  Beluga development. . . . . 

Department o f  Community and Regional A f f a i  r s  (DCRA) . . . . 

DCRA's primary r e s p o n s i b i l i t i e s  regarding the Beluga p ro j ec t  would ' .  

invo lve analyzing the publ i c  costs and bene f i t s  o f  es tab l i sh ing  .a new 

eommunity, i nc lud ing  an evaluat ion o f  i t s  e f f e c t s  on the p rov is ion  o f  pub l i c  
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f a c i  1 i t i e s  and services. DCRA' s abi  1 i ty t o  provide technical  assistance and 
c i  

program funds f o r  l o c a l  planning and management e f f o r t s  could be used t o  
' 

A f f ec t  the nature and extent  o f  new community development. I n  addi t ion,  

DCRA's p a r t i c i p a t i o n  on the coastal zone regional  planning team and the 

Beluga Interagency Task Force gives i t  a d i r e c t  voice i n  formulat ing overa l l  

s t a t e  p o l i c y  on the Beluga p ro jec t .  

Department o f  Envi ronmental Conservation (DEC) 

The Department o f  Envi ronmental Conservation regulates the envi ronmental 

e f f e c t s  of i n d u s t r i a l  development, construct ion,  handl ing o f  petroleum 

products, and the disposal o f  s o l i d  waste and wastewater. I n  general, any 

a c t i v i t y  t h a t  a f f e c t s  a i r  and water q u a l i t y  o r  involves the (po ten t i a l )  

s p i l l a g e  o f  petroleum products o r  noxious substances f a l l s  w i t h i n  the scope 

o f  DEC regula t ions.  Of importance f o r  the Beluga p ro j ec t  i s  DEC's administra- 

t i o n  o f  permits r e l a ted  t o  a i r  qua l i t y ,  wastewater discharge, and sol  i d  waste 

qisposal . DEC's regu la t ion  o f  a c t i v i t i e s  a f f e c t i n g  a i r  qual i ty includes 

i d e n t i f y i n g  a i r  qual i t y  d i s t r i c t s  and emi ssions standards under the Federal 

Glean A i r  Act. 

Department o f  F ish and Game (DF&G) 
I 
1 ,  <, 

I: The Department' o f  F ish and Game has primary r e s p o n s i b i l i t y  f o r  the 

management o f  f i s h  and game populat ions and the p ro tec t ion  o f  t h e i r  habi tats.  
. u 

Any a c t i v i t y  t h a t  could, p o t e n t i a l l y  d i s rup t  an anadromous f i s h  stream o r  

a,f fect an establ ished game refuge o r  c r i t i c a l  hab i t a t  area must be reviewed 

and approved by the department. 

.Department o f  Natural Resources (DNR) 
!, 

The Department o f  Natural Resources has a p o t e n t i a l l y  important r o l e  . . 

t o  play i n  developing pol  S cy concerning Be1 uya coal - f i e l d  development . I 

DfjR regulates the use and disposal o f  s t a te  land and t idelands,  inc lud ing  

temporary access and r ights-of-way across s ta te  land, and the appropr iat ion 

and use of surface and ground water. The use o f  surface mater ia ls  located 

& s ta te  land (such as rock and gravel ) a lso f a l l s ,  w i  thin'DNR1s j u r i s d i c t i o n .  



DNR's r e s p o n s i b i l i t y  fo r  c l a s s i f y i n g  and managing s ta te  lands a f fo rds  the , 

s ta te  a useful  t oo l  f o r  deal ing w i t h  a c t i v i t i e s  on s ta te  land. DNR may a lso 

include performance s t i pu la t i ons  i n  i t s  land leases and permits. 

DNR i s  preparing a land management p lan f o r  s ta te  lands w i t h i n  the Kenai 

Peninsula Borough. -This p lan w i  11 i .dent i  f y  1 and and resource e n t i  t i e s ,  
. . 

develop resource management ob ject ives and imp1 ementation recommendations, . .. -,. 

and se t  guidel ines f o r  management and disposal o f  s ta te  lands. This manage- . . . 

ment p lan w i  11 b e  coordinated w i t h  ohter  state,  borough, and p r i va te  sector  

planning e f f o r t s  and w i  11 invo lve 'extensive l oca l  review, and input .  Land , *  ' 

management opt ions and p o l i c y  a l te rna t i ves  are scheduled f o r  pub l i c  pre- : 

sentat ion and review i n  November 1978. 

The department w i l l  a lso  have r e s p o n s i b i l i t y  f o r  administer ing and . 
v LY- 

enforc ing federal  regu la t ions on surface mining and 1 and reclamation. The ,$br 
1 

yJ;.'p 
procedures f o r  administer ing the surface-mining regu la t ions w i  11 be establ ished 

by DNR. , . . . . 
\ :. 

OPPORTUNITIES FOR INVOLVEMENT 

A number o f  oppor tun i t ies  w i l l  a r i se  f o r  government and p r i va te  i n t e res t s  

t o  in f luence Beluga c o a l - f i e l d  development. Potent ia l  areas o f  involvement 

include : 

envi ronmental concerns 

l.and management 
c rea t ion  o f  a ,new ,sett lement 

'provis ion o f  community services and f a c i l i t i e s  

Environmental Concerns 

Some environmental issues can be considered i n  advance o f  the review 

of a spec i f i c  p ro j ec t  proposal. These general environmental issues include 

a i r  qua l i t y ,  water resources, f i s h  and game populat ions and habi ta t ,  and 

surface 'reclamation and revegetat ion. 
I 

* 



Ai r Qua1 i ty 

Ai r-qua1 i t y  issues ' invo lve the ove ra l l  e f f e c t  o f  i n d u s t r i a l  a c t i v i ' t y  
' 

on a i r  q u a l i t y  i n  the Beluga area and the surrounding region. 

The r e s p o n s i b i l i t y  f o r  a i r - q u a l i t y  con t ro l  l i e s  w i t h  the State Depart- 

ment o f  Environmental Conservation. DEC's au tho r i t y  stems i n  p a r t  from i t s  

r o l e  i n  implementing the regu la t ions o f  two federal  programs--the Clean 
, + 

~ i r  Act and the National PoZZuti.on Discharge Elimination System. 

The provis ions o f  these programs do more than give DEC au tho r i t y  f o r  

the review and permi t t i ng  of.new sources o f  a i r  emissions. The Clean A i r  
J 

Act a lso  requires any proposed new point-source developer t o  supply DEC w i t h  

. s u f f i c i e n t  background data on ambient a i r  q u a l i t y  a t  the p ro j ec t  s i t e .  This 

a l lows DEC t o  adequately rev iew, the  e f f e c t s  o f  the p ro j ec t  and the proposed 

., emissions cont ro l  technology. This background informat ion must inc lude ". 

meteorologic data, measurement o f  a va r i e t y  o f  po l lu tants ,  and analysis o f  

area topography. DEC has ind icated t h a t  a 1-year moni tor ing program would 

be requ i red i n  the Beluga area before a coa l - f i r ed  generating p l an t  could 

be approved. DEC determines the nature o f  the moni tor ing program t o  be 

undertaken by the appl icant ,  based on the expected p ro j ec t  emissions. Con- 

sequently, the app l i can t  must inform DEC o f  overa l l  p ro j ec t  plans p r i o r  

t o  i n i t i a t i n g  the monitoring, 

The proposed Tuxedni wilderness area, located about 50 mi les south of 

. the Beluga area, has been designated as a Class I ai r -qua l i t y -con t ro l  area 

under the ~ e d i r a l  CZean A i r  ~ c t .  Under cur rent  regul'ations, new sources of 

a i r  , . emissions 'n the surrounding region must no t  have s i g n i f i c a n t  e f f e c t  

,on the ambient a i r  qual i t y  o f  a neighboring Class I area. I n  add j t i on  t o  

ensuring t h a t  any development a t  Beluga w i l l  meet the discharge 1 im i ta t ions  , 

: f o r  .a "Class TI" area, DEC must determine t h a t  coa l - re la ted f a c i l i t i e s  w i l l  

no t  exceed the de te r i o ra t i on  standards establ ished f o r  the proposed Tuxedni 

wilderness area nor adversely a f f e c t  a i r  qual i t y  i n  the Anchorage bowl. A i r -  

q u a l i t y  standards could become a major obstacle t o  the development o f  coal- 

f i r e d  generating plants.  



Whi l e  DEC cannot change the a i  r-qua1 i ty standards and de te r i o ra t i on  

1 i m i  t s  establ ished i n  the Fedemt Clean A i r  A c t ,  i t  does have the au thor i t y  

t o  determine the methods o r  processes o f  po l  1 u t i o n  con t ro l .  This al lows DEC 

t o  in f luence the design and operat ion o f  a f a c i l i t y  and i t s  process of - 
devel opment . 

. ,. ': Water Resources . . .  . .  

Water-resource. issues invo lve the a l l oca t i on  and use o f  water f o r  indus- . 

t r i a l  and community purposes i n  r e l a t i onsh ip  t o  e x i s t i n g  water supply and 
, , 

o ther area water requirement?.: ' ~ l s o  involved i s  the e f f e c t  o f  i n d u s t r i a l  

a c t i v i t y  on water qua l i t y ,  both dur ing the const ruct ion per iod .and over the 

. l i f e  o f  the operation. , . .  

Three s ta te  agencies regulate water use. The Department o f  Natural , .  

~esources i s  ,responsible f o r  arranging the appropr iat ion o f  water r i g h t s  for  

ground and surface water 1 ocated w i  t h i  n state- ,  1 ocal - , and p r i  vately-owned 

lands. DEC i s  responsible f o r  approving the discharge o f  po l l u t an t s  i n t o ,  

water and  any discharge o f  wastewater. The ~ e ~ a r t m e n t  o f  F ish and Game, 

under i t s  au tho r i t y  t o  p ro tec t  anadromous f i s h  populations, reviews and 

approves a c t i v i t i e s  t h a t  could a f f e c t  the na tu re .o f  an anadromous f i s h  

stream. 
:... . 

The Department o f  Natural Resources's (DNR) program o f  permi t t i ng  the 
. I . . 

I 

appropr iat ion o f  water r i g h t s  i s  based on the lega l  p r i n c i p l e  o f  p r i o r  
.: . . 

appropriat ion; i n  e f f ec t ,  i t  i s  a first-come, f i r s t - se rved  system. Because 

o f  i t s  backlog o f  appl i ca t ions  and 1 i m i  ted ' staff, DNR has no t  given much 

a t t h i o n  t'o determining the e f f e c t s  o f  a new appropr ia t ion on ground water 

regimes o r  t o  forecast ing f u tu re  water requirements. DNR has the au tho r i t y  
t o  regulate the tak ing o f  surface and ground water from p r i v a t e  lands. -... 

Attaching ,condit ions t o  a permit  f o r  the i n d u s t r i a l  use o f  water i s  one a 

method o f  in terven ing i n  i n d u s t r i a l  development. 

DEC permits and monitors wastewater discharges and the design and 

construct ion of pub l i c  wastewater systems. The agency plays an important 

r o l e  i n  the grant ing o f  Environmental Protect ion Agency NPDES. wastewater . 



discharge permits, s ince permits must be c e r t i f i e d  by DEC p r i o r  t o  approval 

by EPA. I n  those cases where an EPA permit  i s  no t  required, the developer 

must b b t a i  n a DEC wastewater-di sposal permit  t o  d i  schargk wastewater o r  

po l l u t an t s  i n t o  waters o r  onto land. This permit  au tho r i t y  al lows DEC t o  . . in f luence the planning and design o f  i n d u s t r i a l  water treatment and 1 i q u i d  

waste discharge systems. The wastewater- discharge permit  appl i c a t i o n  requires 

in format ion on the propo'sed f a c i l i t y ;  the nature o f  the discharge, treatment, . 

? 
'and planned d i  sposal method's; and proposed s i t e s  .. 

The Department o f  F ish and Game's au tho r i t y  t o  pro tec t  anadromous f i s h  

streams enables some pub1 i c  in te rven t ion  i n t o  those i n d u s t r i a l  a c t i v i t i e s  

t h a t  occur near streams o r  requ i re  crossing f i s h  streams. Directed p r i m a r i l y  

a t  the p ro tec t ion  o f  hab i ta t ,  any a c t i v i t y  t h a t  could a f f e c t  the natura l  

f l ow o r  bed o f  any anadromous water, i nc lud ing  . the use o f  'equipment i n  o r  

*c ross ing  such waters, must be approved by DF&G p r i o r  t o  the i n i t i a t i o n , o f  

t h a t  a c t i v i t y .  Th is  includes a l l  stream crossings by heavy equipment and 

the const ruct ion .of bridges and cu lver ts .  Through i t s  au tho r i t y  t o  regu la te  

a c t i v i t e s  t h a t  could a f f e c t  the f low o f  water i n  anadromous streams, DF&G 
. . 

could requ i re  the submission o f  an ove ra l l  p lan f o r  water use and f o r  the 

management o f  surface and ground water f l ow  a t  the mine s i te ,  

Fish and Game 

Fish and game issues re l a ted  t o  Beluga area development include the 

p ro tec t ion  and enhancement o f  habi t a t  and i d e n t i  f i c a t i o n  o f  c r i  t i c a l  hab i t a t  

.areas. The e f f e c t s  o f  i n d u s t r i a l  and res i den t i a l  development on the Susitna 

F la t s  and Trading Bay State Game Refuges, and the p ro tec t ion  o f  f i she r i es  

resources i n  the Chuitna and Beluga r i v e r  drainage systems are a lso major 

concerns. 

The Department o f  F ish and Game has i d e n t i f i e d  the need f o r  more back- I 

ground in format ion on f i s h  and game populat ions and use o f  the Beluga area 
I 

by w i l d l i f e .  I n  add i t ion,  more in format ion on indus t ry  plans and a c t i v i t i e s  

i s  required i n  order t o  assess the p o l e n l i a l  impacts on habf ta t .  A memo 

submi t t e d  t o  the Beluga. Task Force by DF&G 1 l s t e d  the major issues t o  be 

addressed i n  reviewing any p r o j e c t  proposal: the formation o f  ac id  mine 
J 



waters, the disposal o f  mine waters, s i t e  restorat ion,  anadromous stream pro- 

- . tect ion,  e f f e c t  on water table, disturbance o f  waterfowl ' population, ' e f fec t  

of dock construct ion on t ide land morphology and f i s h  migration, and the 

po ten t ia l  l inkage ,of. the Beluga area t o  a regional road system. . 

, 
An appl icant  for  DF&Gt.s "Watcrway/Waterbody Use RequestN.must submit 

a plan f o r  f i s h  and game protect ion;  a p ro jec t  schedule; an ou t l i ne  of,.  . -  , . ;  ,.. . , , , 

materials, equipment, and ac t i v i , t y  proposed i n  the pro ject ;  and a descr ip t ion , . 

of the p ro jec t  s i t e .  Most o f  DF&G1s concerns about Beluga coal development 

could be addressed dur ing the permit  process i f  an overview o f  the e n t i r e  

p ro jec t ' s  . e f f ec t s  on f i s h  and game resources and f u l l  plans f o r  the protect ion 
. . 

o f  f i s h  and game are included w i t h  the permi t  app l icat ion.  DF&G can probably 

requi re  such a broad overview under s ta te  s ta tu te  [AS 16.05.870(c)]. 

Proposed a c t i v i t y  o r  development w i t h i n  a s ta te  game refuge must be 

approved by DF&G before a p ro jec t  i s  i n i t i a t e d .  . However, a c t i v i t y  ' t h a t  w i l l : '  
take place w i t h i n  the boundaries o f  the Trading Bay State Game Refuge w i l l  
most l i k e l y  be' located on l'and owned by the Cook I n l e t  Regional Corporation. 

Under the s tq tu te  t h a t  establ ishes the Trading Bay refuge, lands owned. by 
. . .  

Cook I n l e t  Region, Inc. are spec i f i ca l l y  excluded from refuge protect i6f i  
. " ,  

[AS 16.20.038(j)]. .. . . . 
. . 

Surface ~ e v e g e t a t i o n l ~ e c l  amation . -  . & . .  . .  . 

; I n  response t o  enactment o f  the federal  surface Mining Control and ., , , ,., 

RedlmnatMn Act of 1977,'~) the' Department o f  ~ a t i r a l  Resources has been 

designated as the s ta te  agency t ha t  w i l l  administer and enforce regulati 'ons 

governing surface mining and reclamation. 

Under provis ions o f  the federal  act, s ta te  regulat ions must be a t  l eas t  
as s t r ingen t  as the federal regul  a t i  ons . The- federal  government has ~& l  i shed 

a set  o f  i n t e r i m  surface mining and reclamation regulat ions t h a t  have been . , 

adopted by the s ta te  w i t h  m i  nor modi f icat ions.  These i n t e r i m  federal  regul a- 

t ions '  w i l l  be replaced by , f i n a l  regulat ions i n  ea r l y  1979; these f i n a l  regu- 

l a t i ons  w i l l  then be adopted as the s ta te  regula tory  program. 



Surface and subsurface coal mining operations w i t h  surface impacts must 

comply w i  t h  p rov i  si'ons o f  the act .  The regu la tory  p rov i  s i  ons i nc l  ude requi  re-  

ments f o r  surface contouring, reclamation, revegetat ion, reestablishment o r  

replacement of ground water tab les  and surface and subsurface water flows, 

as we l l  as treatment and disposal o f  acid, tox ic ,  o r  harmful wastes o r  

products. I n  add i t i on  t o  performance standards f o r  r e c l  amati on, the regul  a- 

t i ons  a l so  describe standards f o r  indus t ry  operations such as preparation o f  

s i t e s  f o r  mining and storage o f  mater ia ls,  b last ing, .  and drainage diversions. 

Before a c t i v i t y  can be i n i t i a t e d  a t  a surface-mining s i t e ,  plans f o r  

the eventual use and reclamation o f  the area must be reviewed and approved 

:by the s ta te  regu1ator.y agency. This includes approval o f  postmining land 

uses as wel l  as p ro j ec t i on  o f  the highest  and best  f u tu re  use o f  t ha t  land. 

The scope of the surface-mi n i  ng . regulat ions apparently includes any area . . 

where a c t i v i t i e s  attendant t o  the coal-mining operat ion d i s t u rb  the' natural  

land surface. This would cover such a c t i v i t i e s  as road construct ion and 

coal t ransport ,  remote storage areas, processing areas, t rans fe r  and shipment 

s i t es ,  and .other areas t h a t  are used i n  r e l a t i o n  t o  surface mining, proces- 
, . 

s'ing, and shipment a c t i v i t i e s .  The broad scope o f  the regulat ions w i l l  

enable DNR and other  s t a te  and l oca l  agencies (through permit  app l i ca t ion  

review procedures) t o  shape the conversion and f u tu re  use o f  coal development 

areas. 

Land-Management Issues 

Some 1 and-management i ssues have a1 ready a r i  sen from the complex 1 and 

ownership p a t t e r i s  i n  the Beluga area and d i f ferences i n  the object ives o f  

the various land owners. (See Figure 2-1 ). 

P r i o r  t o  o f  the Alaska Native  claim^ Settlement Act (ANCSA) i n  
1971, the  Tyonek V i l l age  Cuur~ci l  con t ro l led  the use o f  a l l  v i l l a g e  lands 

w i t h i n  the Tyonek reservat ion.  However, t h a t  reservat ion was abolished by 

, t he  act ,  w i t h  ownership o f  the reservat ion eventua l ly  passing t o  the corpora- 

t i ons  establ ished under the ac t .  The Tyonek V i l l age  Council maintains t h a t  

i t  s t i l l  has the r i g h t  t o  con t ro l  the use and disposal o f  i t s  former. t r u s t  

lands and any lands t h a t  i t  owns now o r  w i l l  receive t i t l e  t o  from the 



Tyonek Native Corporation. The Counc'i l 's des i re  t o  con t ro l  the land 

surrounding the community re f lec t ' s  i t s  ob jec t i ve  o f  minimizing outside 
' 

inf luences on v i . l l age  l i f e  and community services. 

The Tyonek V i  11 age Counci 1 ' s pos i t i on  has been re in forced.  by the 

recent i n i t i a t i o n  o f  a HUD housing p r o j e c t  i n  the v i l lage' .  The p r o j e c t .  ' 

consultant convinced HUD t h a t  the Council was the authorized land-management 
. . . ,,, 

a u t h o r i t y  i n  the area, and the Kenai Peninsula Borough's subdiv is ion 'review 

. . process was bypassed. The Council bel ieves t h a t  borough planning, zoning, 

and subdiv is ion au tho r i t y  does not  apply t o  t h e i r  land. 

Establ ished as a prof i t -making corporat ion under the Nat ive C l a i m s  

set t lement A c t ,  the Tyonek Nat ive Corporation (TNC) holds t i t l e  t o  the 

surface esta te  o f  the land over which the Counc,il claims j u r i s d i c t i o n .  . TNC 

has ind icated i t  w i  11 defer t o  the opinions o f  the counci 1 on loca l  'land- 

management questions. Hence, regardless o f  i t s  lega l  au thor i t y ,  the ~0unc.i  1 

w i l l  have an e , f fec t ive  voice i n  c o n t r o l l i n g  the surface use o f  surrounding 

1 ands . 
Section 14(c) (3 )  o f  ANC'SA provides t h a t  1280 acres i s  t o  be conveyed . 

t o  the s ta te  by the Tyonek Native Corporation t o  be held i n  t r u s t  f o r  f u tu re  

community expansion. Under Alaska Statutes (AS 44.47.150), the s t a t e ,  as 

t rus tee cannot t r ans fe r  the land, o r  any i n t e r e s t  i n  the land, w i thout  a 

reso lu t ion  t o  t h a t  e f f e c t  from the v i l l a t e .  

TNC's surface ownership o f  the former reservat ion lands i s  complemented 

by ownership o f  the subsurface esta te  by the Cook I n l e t  Region, Inc. ' (CIRI). 

Therefore, 'each o f  these' two corporations has some abi 1 i t y  t o  regu la te  the  

o ther ' s  use o f  land. Any disposals o f  land by TNC must be reviewed by C I R I ;  

conversely, the disposal o f  subsurface r i g h t s  by C I R I  may be vetoed by TNC' 

under prov i  s ion of ANCSA 14 ( j ) .  C I R I  p resent ly  favors development i n  t h e 8  

Beluga 'area more than'does the TNC o r  the Council. 

Another major land-use issue concerns the pub1 i c  r o l e  i n  managing land 

use and development. The a b i l i t y  o f  s t a te  agencies t o  guide land use i n  the 

Beluga- area i s  1 i m i  ted by the existence o f  large, p r i  vately-owned t rac ts .  g D  



The s t a t e  can in f luence land use through the c l a s s i f i c a t i o n  and disposal o f  

the remaining s ta te  land, most o f  which was acquired under the Mental Health 

Enabling Act. Under the prov is ions o f  recen t l y  adopted s ta te  l e g i s l a t i o n  

(H.B. 720 and S.B. 159), land acquired under t h i s  ac t  w i l l  become general 

grant lands, thereby f a c i l i t a t i n g  the s t a t e ' s  disposing o f  t h a t  land. 

H. B . 720 i nc l  udes broad pol  i cy g u i  del  i nes concerning the management o f  s ta te  

lands f o r  pub l i c  use and t h e i r  disposal f o r  p r i va te  use t h a t  could in f luence 

s ta te  land management i n  the Beluga area. The grant ing o f  an unspeci f ied 

, easement across s ta te  lands t o  the Cook I n l e t  Region, Inc. under terms o f  the 

State-Native corporat ion land t rade has e l  iminated a major means o f  pub1 i c  

i n t e r ven t i on  i n  the c o a l - f i e l d  development process. On the o ther  hand, the 

use and disposal o f  s t a te  t idelands f o r  i n d u s t r i a l  o r  pub l i c  use 'could be 

an important means o f  guid ing the l oca t i on  o f  p o r t  and transshipment 

f a c i  1 i t i e s .  
I 

The Kenai Peninsula Borough pas general au tho r i t y  t o  regu la te  land use 

i n  the Beluga area through i t s  mandatory planning, zoning, and p l a t t i n g  

respons ib i l i t i e s ;  bu t  no zbniAg review o r  land-use permits o ther .  than sub-. 

8 d i v i s i o n  review are required by the borough f o r  development i n  the ~ ~ l u &  . . . ., . . .  . 

area. This s i t u a t i o n  cou'ld change once more spec i f i c  proposals are p r e -  
' 

sented by i.ndustry, especial l y  i f  borough-owned 1 and . i s  included in ,  o r  

a f fec ted  by, a development proposal. 
i 

' c rea t ion  o f  a New Settlement 

Under s ta te  s ta tu te ,  a development c i t y  may be establ ished t o  insure a 

cooperative re l a t i onsh ip  between s ta te  agencies and p r i va te  indus t ry  i n  the 
' (a), c rea t ion  o f  a new community and the p rov is ion  o f  services and f a c i l i t i e s .  

A development c i t y  may be created , e i t h e r  by ac t  o f  the l e g i s l a t u r e  o r  through 

an ac t ipn  o f  the s ta te ' s  Local 0ounJar.y Conmission,'following p e t i t i o n  by an 

i n d u s t r i a l  developer t o  the Department o f  Community and Regional A f f a i r s .  

,, This p e t i t i o n  must.be reviewed by the Department o f  Community and Regional 

(a' This analysis i s  based on AS 29.18.220-460. 



Af fa i rs  t o  determine i f  the development p ro j ec t  i s  l i k e l y  t o  occur, and if 

the indus t ry  proposal f o r  community development appears t o  be i n  the pub l i c  
. . i nteres t . 

,. . 

- I n  the case, o f  the Kenai Peninsula Borough, the c rea t ion  o f  a develop- 

ment c i t y  could proceed i n  .two ways. The Local Boundary Comnission might 
. . 

. . f i n d  t h a t  a special serv ice area could be created w i t h i n  the borough f o r  . :. . 

- 
the purpose o f  guid ing and supporting community development. The Borough 

Assembly, i n  turn,  could agree t o  approach the proposed p ro j ec t  as a 

development c i t y  by' c reat ing a special serv ice d i s t r i c t  a t  the s i t e .  I n  . 

t h i s  case, the borough would present the Local Boundary Comnission w i t h  a . .  

contractual agreement o u t l i n i n g  the r e s p o n s i b i l i t i e s  o f  both the developer 

and the borough t o  provide f o r  community services, f a c i l i t i e s ,  and the  iAple- 

men ta t i ono f  the 'development p ro jec t .  . . . .  . 

A1 t e r n a t i  vely, the ~ o r o u ~ h '  Assembly could decl i ne  t o  es tab l i sh  a special 

serv ice d i s t r i c t ,  instead requesting the Local Boundary Commission t o  c.reate 

a development c i t y  t h a t  would func t ion  independently from .the borough.., .. . 1.n 

t h i s  case, an appointed c i t y  counci 1 would proceed w i t h  p r e l  i m i  nary compre- 

hensive planning f o r  the community. Included i n  the planning . . process would 
. .. be economic and populat ion project ions,  a capi t a l  improvements program, an 

environmental assessment, and a land-use plan. 

Designation o f  a community as a development c i t y  has a number o f  bene- , . 

f i t s  i n  terms o f  program funding. F i r s t ,  s ta te '  agencies are spec i f ica l  l y  

d i rec ted t o  g ive p r i o r i t y  t o  a development c i t y  i n ,  a1 l oca t i ng  program funds. - , .  
. :  

Second, a development c i t y  i s  granted housing and urban renewal au thor i t y  

f o r  a per iod o f  some 15 years and planning powers dur ing a 5-year development 

period. Third, a development c i t y  i s  granted the r i g h t  t o  se lec t  10% of, the 

I unappropriated s ta te  land w i t h i n  i t s  ,boundaries. : ( I n  the case o f  the Beluga... 

area, however, the c i t y  would probably no t  be 1 ocated near avai lab le '  s ta te  

1 and. ) ~ o u r t h  , the development c i  t y  i s e l  i g i  b l e  t o  receive funds under the 
r .  s ta te  shared-revenue program, based upon a pro jec ted populat ion f i gu re .  . : .  , 

F ina l l y ,  the c i t y  counci 1 i s  granted broad powers t o  enter  i n t o  .agreements: 

and ra i se  and spend funds wi thout  voter  approual , inc lud ing  issu ing revenue 

bonds, dur ing the development period. . q  . 



When indus t ry  proposals f o r  a new community i n  the Beluga area are*, . 
. , 

more de f i n i t e ,  the a p p l i c a b i l i t y  o f  the development c i t y ' s  l e g i s l a t i o n  t o  

t h a t  community should be analyzed i n  greater depth. 

Prov is ion o f  Community Services and F a c i l i t i e s  

The best  mechanism f o r  prov id ing publ i c  services, as we l l  as the r o l e  

o f  s t a te  'agencies i n  pub l i c  serv ice de l ivery ,  w i l l  depend l a rge l y  on t he  

lega l  s ta tus o f  the new sett lement. This community might be a work camp 

o r  company town, an unincorporated comnuni t y  w i t h i n  the borough, a special 

serv ice area, or a development c i t y .  As the community grows, i t  might 

incorporate as a home-rule, f i r s t - c l ass ,  o r  second-class c i t y ,  as provided 

bin s ta te  s ta tu te .  

State agencies would be required t o  provide some services, whether o r  

not  a community i s  incorporated. State .support o f  l oca l  publ i c  services 

could vary from the actual  ,p rov is ion  o f  services t o  the f i nanc ia l  support 

o f  programs administered by a l oca l  government. I f  the community remains, 

unincorporated, planning and coordinat ion o f  pub l i c  serv ice de l i ve r y  could 

be accomplished a t  the s ta te  leve l ,  through e i t h e r  a task-force approach 

o r  d i r e c t  pol  i c y .  d i r e c t i o n  frorrl the o f f  i c e  o f  the governor. 

The communi t . ~  i tsel f would be respnnsi hle f o r  p l  anni ng and coordinat ing 

s ta te  agency programs, i f  i t  were designated as a development c i t y  o r  special 

borough serv ice area. I n  both cases, a property-tax base would be ava i lab le  

t o  help support pub l i c  serv ice prov is ion.  State agencies are a lso spec i f i -  

c a l l y  d i rected,  under s ta te  l e g i s l a t i o n  t o  g ive p r i o r i t y  i n  the a l l oca t i on  o f  

program funds t o  a development c i t y  o r  t o  a spec ia l l y  i d e n t i f i e d  borough 

serv ice area. 

Education 

The major issue i n  the p rov is ion  o f  education services i s  the po ten t ia l  

impact on the Tyonek school, i n  l i g h t  o f  t h a t  community's desire t o  maintain 

' a  strong r o l e  i n  the l oca l  school program and i t s  opposi t ion t o  use o f  the 

school by large numbers o f  students from outs ide the v i l l age .  



Education a t  Tyonek i s' provided by the Kenai Peninsula Borough', ,which 

i s  responsible both f o r  the p rov is ion  o f  f a c i l i t i e s  a"d the educational , . 

program. 'program decisions are made by the KPB School Board, w i t h  inpu t ,  , 
fro; l oca l  residents.  The borough school board would need t o  determine 

whether the Tyonek school w i l l  be used by a l l  Beluga-area residents o r  
. .. 

whether addi t i o n a l  education faci  1 i t i e s  should be provided outs ide o f  the 
. .  . 7 .  v i l l age .  The needs and wishes o f  area residents '  would be considered i n  . 

l i g h t  o f  the a v a i l a b i l i t y  o f  program funds and d i s t r i c t -w ide  cap i t a l  : 

. .. . 
improvement plans and program commitments . 

The Kenai Peninsula Borough receives support from the State Department 

of Education i n  . t he  form o f  cap i t a l  const ruct ion funds and funds f o r  program 

operation, based on school atte:ndance leve ls .  The p r i nc i pa l  mechanism f o r  

obtain ing add i t i ona l  funds i s  the borough property tax. Tax revenues ,are' 

used t o  repay const ruct ion bond's as we1 1 as t o  meet operat ing expenses. 

The v i l l a g e  o f  Tyonek, however, pa r t i c ipa tes  d i r e c t l y  i n  the federal  ' 

Johnson-0' Ma1 l e y  (JOM) program, which funds 'supplementary educational 

programs f o r  na t i ve  Americans. JOM program funds are cu r ren t l y  used t o . .  

r e t a i n  two l oca l  residents as c u l t u r a l  i ns t ruc to rs .  The Tyonek V i l  lage: 

Counci 1 administers the JOM grant, under the guidance o f  a JOM comni t t e e  

composed o f  parents o f  the students i n  the program. 
L 

The Tyonek V i l l age  Council i s  concerned t h a t  an increase i n  the number 

o f  nonnative students would adversely a f f e c t  t h e i r  standing i n  the JOM 
I .  I ' 

program. JOM program a1 " l c a t i ~ n s ,  however, are based on- the nzunber - o f ,  . . .. 

na t ive  students i n  the program and are no t  r e l a ted  t o  the bropor t ion of 

na t i ve  students i n  the t o t a l  enrollment. 

According t o  the s ta te  a t torney general, a development c i t y  created i n  

t h e  Beluga area could no t  independently receive o r  expend program o r  cap i ta l  
4 ' 

funds f o r  education from the Department o f  Education. 

Pub1 i c  Safety 

F i r e  protect ion,  pol  i c e  . prqtect ion,  emergency medical services, and 

j u s t i c e  servjces i n  the Beluga area could become the program respons ib i l i t y  



of e i t h e r  the  s t a t e  o r  the  new community. The i n d u s t r y  i t s e l f  would have 
- major r e s p o n s i b i l i t y  f o r  p rov id ing  f i r e  p r o t e c t i o n  and emergency medical 

serv ices  i n i t i a l l y .  T r a i n i n g  o f  res iden ts  i n  emergency medical techniques 
I 

cou ld  l a t e r  be requested from the  s t a t e ' s  Departments o f  Pub l ic  Safety and 

Heal th and Socia l  Services. Although i n d u s t r y  would probably prov ide  f i r e  

equipment f o r  p r o t e c t i o n  o f  i n d u s t r y  f a c i l i t i e s  t h a t  would a l s o  be s a t i s -  

f a c t o r y  f o r  community needs, forming a vo lunteer  f i r e  department might be 
* I 

des i rab le .  Th is  would make the  community e l i g i b l e  f o r  techn ica l  assistanbe 

from t h e  s t a t e  f i r e  marshal1 as w e l l  as funds from the  s t a t e  shared-revenue 

program. Both o f  these sources cou ld  be used t o  increase the  vo lunteer  

'department's capac i t y  t o  respond t o  r e s i d e n t i a l  f i r e s .  Po l i ce  p r o t e c t i o n  

bou ld  be provided by t h e  s t a t e  t roopers i f  t h e  area remained unincorporated. 

I I f  e i t h e r  a spec ia l  borough se rv i ce  area o r  incorporated c i t y  were 

created, t h e  pr imary r e s p o n s i b i l i t y  f o r  t h e  p r o v i s i o n  o f  p u b l i c  sa fe ty  

f a c i l i t i e s  and serv ices  would s h i f t  t o  t h e  community. The c i t y  would work 

d i  r e c t l y  w i t h  th.e Department o f  Publ i c  Safety, t he  Cr iminal  J u s t i c e  P1,anning 

Agency, the  f i r e  marshal 1, and s t a t e  c o u r t  system. 
I 

Publ i c  U t i  1  i t i e s  

f Prov is ion  o f  p u b l i c  u t i l i t i e s  t o  a new community i n  the  Beluga area 

would present  a number o f  oppor tun i t i es  f o r  s t a t e  involvement i n  the  develop- 

ment process. These p u b l i c  u t i l i t i e s  would i nc lude  community water and 

sewer systems, s o l i d  waste d isposal ,  and power. 

Under r e c e n t l y  adopted regu la t ions ,  plans f o r  new o r  expanded community 

water systems must meet c e r t a i n  standards and have plans approved by the  

Department o f  Environmental Conservation. DEC a l s o  approves p lans f o r  

community sewer systems. DEC administers water system and sewer system 

construction g ran t  programs t h a t  may prov ide up t o  50% o f  p lann ing and con- 

, s t ruc t i on  p r o j e c t  cos ts  n o t  funded by the  federa l  government. Under t h i s  

iprogram , DEC a l s o  se ts  the  p r i o r i t i e s  f o r  EPA-funded p r o j e c t s  w i t h i n  Alaska. 

- Construct ion funding programs a v a i l a b l e  through the  federa l  Economic Develop- 
I 

ment Admin is t ra t i on  (EDA) i nc lude  two programs f o r  funding economic develop- 

ment p r o j e c t s .  Under t h e  p r o v i s i o n  o f  the  "sec t ion  304" g ran t  program, EDA 
would fund p r o j e c t s  requested and p r i o r i  t'i zed by t h e  governor 's o f f i c e .  



.The i ' ndus t r ia l  developer might provide a major po r t i on  o f  the. i n i t i a l  

cap i t a l  f a c i  1 i , t i e s  f o r  u t i l  i t i es ;  the s ta te  and indus t ry  could coope&t& : in  

the funding o f  f a c i 1 i t i e s ; ' o r  the pub l i c  could ca r ry  the e n t i r e  cost  o f  the 

u t i  1 i t i e s .  A c i t y  o r  serv ice area would support u t i  1 i ty construct ion.  'and 

operation by issu ing revenue o r  general obl  i gat ion bonds. Indust ry  purchase 

o f  l oca l  bonds i s  a lso a p o s s i b i l i t y .  
. . . . 

One means o f  exer t ing s ta te  inf luence over p r i v a t e l y  operated u t i ' l ' i t i e s  

i s  through the Alaska- Publ ic  U t i l i t i e s   omm mission's requirements f o r  a cer- 

t i f i c a t e  o f  pub l i c  convenience and necessity. This permit  i s  required o f  I 

any organization, other than a munic ipa l i ty ,  t h a t  wishes t o  operate. a publ i c  
I 

u t i  1 i ty, inc lud ing  e l e c t r i c  power, comnunications, gas, .water, sewer, . o r  

refuse u t i l i t i e s .  The Alaska Publ ic  U t i  1 i t i e s  Conmission has broad author i ty  

t o  review the nature o f  the proposed u t i l i t y  system and i t s  a b i l i t y  t o  serve , 

publ i c  needs adequately. 

Housing , 
. . . . .  

For a work camp i n  the Beluga area, employee housing would probably'be 

b u i l t  by Placer Amex, Inc. ( the  c o a l - f i e l d  developer) o r  Chugach E l e c t r i c  

Associat ion ( . i f  i t  chooses t o  develop coa l - f i r ed  generating p lan ts ) .  

; The s ta te ' s  Department o f  Labor administers hea l th  and safe ty  standards 

f o r  con,struction-camp housing under Alaska's I ndus t r i a l  Housing Code. . The - 

~epar tment  ' s Safety Compl iance Section inspects housing on ly  a f t e r  construc- 

t i o n  t o  check f o r  compl i ance w i t h  s ta te  and federal  standards. However,. the 

Vol untary Compl i ance Section i s avai 1 able t o  rev1 ew housl ng p l  ans i n advance 

o f  construct ion a t  the developer's request. The s ta te  standards requ i re  a,., .,' 

. . 

minimum o f  400 cubic f ee t  per person. The s ta te  regu la t ions do no t  requ i re  

the'developer t o  remove the s t ruc tures when i n d u s t r i a l  a c t i v i t y  terminates, 

a1 though t h i s  can be s t i pu la ted  as a condi t ion o f  o ther  s t a te  o r  l oca l  permit 

approvals . 
I n  the case o f  f u l l  -scale comnuni t y  development, housing can be provided 

through the p r i va te  market, w i t h  o r  w i thout  a ,subsidy, o r  through 

a housing author1 t y  . The permanent comnuni ty  dkscr i  bed  i n  coal '  'dele1 o p k n t  ; 



scenario 3 waul d-. pwba'bly , requ i re  a.  cornbinat'ion of. i&istr;ji-prdi,ide.d '. 
. 

housing for  const ruct ion workers and p r i v a t e l y  financed fami ly  residences 
. I 

t o  acconmodate permanent residents. 

There are two basic home-ownership a l t e rna t i ves  f o r  permanent r es j den t i a l  
' devel opment : 

, conventional, single-fami l y  dwell  ings ( i n d i v i d u a l l y  financed and insured) 
located on ind iv idua l '  l o t s  i n  a r es i den t i a l  subdiv is ion 

i nd i v i dua l  fami l y  cooperative ,shares i n  a r es i den t i a l  complex o r  planned 

u n i t  devel opment, using common p ro jec t  f inancing, u t i  1 i t ies ,  open space, 

I and' insurance services. . 
1 

The, const ruct ion o f  r en ta l  u n i t s  (apartments) i s  a1 so a possi b i l ' i  ty. 

~ i n a n c i n ~  f o r  permanent housing may be obtained through a va r i e t y  o f  

programs., .The Farmers ' Home Administrat ion ( FmHA) housing f inance program 

funds const ruct ion o f  both s ing le- fami ly  housing and ren ta l  housing. The 

programs are designed f o r  1 ow- and moderate-i ncome fami 1 i e s  ; the e f f e c t i v e  

income c e i l i n g  f o r  Alaska i s  about $25,000 per fami ly.  I n  1977, the s ta te ' s  

t o t a l  a1 loca t ion  f o r  FmHA ren ta l  -housing-construction assistance' was $3 ' m i  11 ion.  

The FmHA area off ' ice i n  Soldotna serves the Kenai Peninsula Borough, 
L 

Kodiak, and the A leut ian Chain. Currently, 90%.of  the o f f i c e ' s  home-loan . . 

a c t i v i t y  i s  concentrated i n  the Kenai-Soldotna area. I n  the 1976-77 f i s c a l  

-year,  the Soldotna ' o f f i c e  o f  the FmHA l e n t  a record $6.2 m i l l i o n  f o r  

128 single-fami l y  dwell  ings and $2.1 m i  11 i on  f o r  ren ta l  -uni t pro jec ts  i n  

Kenai ; 

FmHA w i  11 fund i nd i v i dua l  home const ruct ion invo lv ing  on- lo t  systems 

i f  the property i s  owned by the prospective resident.  However, on- lo t  

systems are not  encouraged. Larger developments would be required by FmHA 

i to '  inc lude community o r  package water and sewer systems or, a t  a minimum, 
. 

sewer systems w i t h  evidence o f  good water ava i lab le  on a l o t - by - l o t  basis. 

The U .S. Department o f  Housing and Urban' Development o f f e r s  a range of 

programs t o  ass i s t  i n  the development o f  new housing. Included i n  . i t s  



programs are mortgage and loan insurance assistance t o  low- and moderate- 

, income fami 1 i e s  through .the Federal Housing Admin is t ra t ion (FHA) f o r  s ing le-  

family homes, inc lud ing  mobile homes. FHA a lso  insures mortgages made by ' 
. 

p r i va te  lending i n s t i t u t i o n s  t o  f inance the const ruct ion of mu1 ti fami ly  . 

ren ta l  housing by e i t h e r  p r i va te  o r  pub l i c  developers. The p ro j ec t  must 

contain a t  l e a s t  e i gh t  dwel l ing un i t s .  Appl ica t ion f o r  funds under t h i s  

program can be submitted b y  i,nvestors , bui  1 ders , developers , and any others ' . 

who meet the FHA requirements i f  the housing p ro j ec t  i s  located i n  an area 

approved by the. FHA f o r  r en ta l  housing and i f  market condi t ions indicate's 
f 

need f o r  such housing. 

Some hous'ing construct. ion may a lso  be possib le under the j u r i s d i c t i o n  , 

of the Cook I n l e t  ~ o u s i n ~ . ~ u t h o r i  ty (CIHA). I t  i s  one o f  13 regional  housing 

au tho r i t i e s  created by a special ac t  o f  the s ta te  l e g i s l a t u r e  t o  meet moderate- 

and low-income housing needs. Encompassing the Beluga coal d i s t r i c t ,  CIHA. 

has worked w i t h  the Tyonek Native Corporation t o  f inance new housing i n  the 

v i l l age .  

Community Transportat ion . 
.. , 

Future decisions by indus t ry  on the volume o f  coal t o  be mined w i  11' se t  

the overa l l  requirements f o r  surface t ranspor ta t ion i n  the Beluga area. '' 
Once t ha t  informat ion i s  ava i lab le  t o  the state,  community pub l i c  transpor- 

t a t i o n  needs can be assessed.. The primary state.agencies involved w i l l  be . ' 

the Departments o f  Community and Regional A f f a i r s ,  Natural Resources., and 
. , . . ' . 

: ~ r a n s ~ o ~ t a t l o n  and Pub1 i c  Faci 1 i t i e s .  . . .  

I n  add i t i on  t o  broad r e s p o n s i b i l i t y  f o r  planning regional  road, marine,: . . 

and a i r  t ranspor ta t ion systems, the State Department o f  Transportat ion, and, 

Publ ic  F a c i l i t i e s  (DOTIPF) i s  responsible f o r  the const ruct ion o f  s ta te  . , 

I .  roads and federal  1 y assi s ted road and h i  ghway pro jec ts .  Local t ranspor ta t ion 

. f a c i l  i t i es ,  such as boat harbors, a i  rpor ts ,  and s t r ee t s  are a1 s o  e l i g i b l e  

f o r  DOT/'PF funding. Programs range from grant  assistance f o r  l o c a l l y  con- 

. . ' ,strutted projec.ts t o  .actual s t a te  p ro j ec t  construct ion,  i nc lud ing  state".' . ,  
I 

a i  rpor't constr.uetion and improvement pro jec ts ,  s ta te '  boat harbor construct ion 

. . 



and grants t o  e l i g i b l e  munic, ipal i t ies.  Respons ib i l i ty  f o r  maintenance may 

be assumed by the s t a t e  o r  may be delegated t o  l oca l  government. 
u .  

DOTIPF grant  funds are usual ly ,  dispersed t o  a home-rule c i t y ,  f i r s t -  
J 

c lass c i t y ,  o r  a borough. A new community i n  the Beluga area could apply 

d i r e c t l y  t o  DOTIPF i f  i t  were incorporated o r  designated as a development 

c i t y .  Otherwise, DOTIPF would work through the Kenai Peninsula Borough t o  ' , 

s e t  p r o j e c t  p r i o r i t i e s  and funding l eve l s  f o r  l o c a l  pro jec ts .  



RECOMMENDATIONS 

RECOMMENDED . , ' RESEARCH .. - . 
- ,.. , 

As an outgrowth o f  the research reported i n  t h i s  report,  the authors have 

become aware o f  a number o f  pressing top ics  associated w i t h  energy and economic . .  

development i n  the Bel'uga area t h a t  we be1 i e v e  should receive f u r t he r  study 

i n  the near future. This sect ion b r i e f l y  describes these proposed research ., . 
topics . 

A l l  such future research should be addressed i n  order to:  

1. c l a r i f y  and emphasize the processes o f  change and adjustment 

associated w i t h  energy and economic development t h a t  are unique 

t o  Alaska; . . 

2. resolve the problem o f  d is t ingu ish ing  development impacts from .' 

base1 i n e  trends t h a t  w i l l  occur i n  any case because o f  the .. 

overa l l  economic and soc ia l  growth occu i r i  ng i n  Alaska; 
. . , . '  .. 

3. g ive special a t t en t i on  t o  the i n te res t s  and problems o f .  ~ l a s k a n  , c 

. . 
natives; 

. .  . 

4. examine the d i s t r i bu t i on .  o f  economic and soc ia l  costs' and benefi ts 
. . 

throughout the impact region; 

5 .  suggest c lear  p o l i c y  impli .cat ions o f  the development and i t s  

. . 
impacts f o r  both the Kenai:Peninsula Darough and the s t a t e  of 

Alaska. 

A l l  research and. planning e f f o r t s  concerning the Bel'uga area should . ,  
. . 

be approached from an i n t e r d i s c i p l i n a r y  perspective, w i t h  soc ia l '  s c i en t i s t s ,  
3 physical sc ien t i s ts ,  planners, pub1 i c  o f f i c i a l s ,  engineers, and representa- 

t i ves  o f :  na t i ve  organizations working together as a team. A l l  o f  t h i s  'work"' 

should be coordinated by a cent ra l  body t o  prevent wasteful dup l i ca t ion  and' 

t o  . f a d  1 i t a t e  open communication among a1 1 i nvol ved par t ies .  And t h i  s work 
I 

should be in! t i a t e d  we1 1 i n  advance o f  the actual beginning s f  development' 
. . 

. . 



P 

a c t i v i t i e s ,  t o  ensure t h a t  adequate preparatory steps are taken before 
I 

r a the r  than a f t e r  impacts beg,in occurr ing. 

Alaska Energy Worker P r o f i l e  

Research has been conducted on the charac te r i s t i cs  o f  construct ion 

work'ers i n  the Great P la ins  area, bu t  the people who work on energy develop- 

ment p ro jec ts  i n  Alaska may be d i f f e r e n t  i n  many respects. We therefore,  

propose t h a t  a study be conducted t o  determine the charac te r i s t i cs  and 

act ions of workers who both seek and ob ta in  employment on energy p ro jec ts  

i n  Alaska. Such in format ion would be o f  great  value i n  forecast ing the 

planning f o r  the socioeconomic impacts t h a t  might r e s u l t  from a f u tu re  

p r o j e c t  such as Beluga coal - f i e l d  development. This study should gather 

thk  fo l l ow ing  kinds o f  in format ion about the workers: 

1. age, sex, race, education, ma r i t a l  s tatus,  number and ages o f  

dependents, income, and s i m i l a r  personal charac te r i s t i cs ;  
I 

2 .  previous employment, migrat ion h is to ry ,  labor  union status, range 

o f  occupational s k i  11 s, and o ther  occupational background data; 

3 .  current  employment status, j ob  a c t i v i t i e s  and respons ib i l i t i e s ,  

j ob  sa t i s fac t ion ,  spouse employment, and other cur rent  occupational 
I data ; 

4. r es i den t i a l  l o ca t i on  and housing preferences, s a t i s f a c t i o n  w i t h  

the area and the comrnu'nity, and s i m i l a r  soc ia l  o r ien ta t ions ;  

5 .  j ob  preferences, an t i c ipa ted  tenure on cur rent  job, f u t u r e  job 

plahs, des i re  t o  remain i n  Alaska, and re la ted  f u tu re  plans. 

This research might a lso explore the r o l e  o f  l oca l  l abor  unions i n  

f i n d i n g  and r e c r u i t i n g  energy workers i n  A1 aska. These union po l  i c i e s  

and pract ices w i  11 s i g n i f i c a n t l y  in f luence who works on, energy development 

pro jec ts ,  where they come from, where they w i l l  l i v e ,  how they w i l l  d i f f e r  

from l oca l  residents. regional  employment levels,  and f u tu re  economic growth 
I' i n  the region. I 1 



Energy Development Monitoring 

Assessments o f  ant ic ipated future impacts o f  energy development pro jects  

are forecasts based on judgments and estimates, and hence are subject  . to  

considerable e r ro r .  I f  and when these p ro jec ts  are i n i t i a t e d ,  i t  i s  v i t a l  

t h a t  they be c lose ly  monitored t o  i d e n t i f y  and measure t h e i r  actual impacts 

so t h a t  appropriate impact management s t ra teg ies can be implemented as . .. . . ..... .. . . 

needed. I n  addi t ion,  such monitoring provides much valuable data f o r  

improving fu tu re  impact assessments. Consequently, as soon as a decis ion 

i s  made t o  move ahead w i t h  coal 'development a t  Beluga,, an impact monitoring 

program should immediately be imp1 emented. This program would, co l  1 e c t  data 

on an' ongoing basis on both loca l  and regional  socioeconomic impacts o f  

the project ,  w i t h  p a r t i c u l a r  a t t en t i on  t o  t h e  na t i ve  v i l l a g e  o f  Tyonek.' 

Especial ly  c ruc ia l  i n  t h i s  endeavor would be i d e n t i f y i n g  the d i s t r i b u t i o n  

o f  costs and benef i ts  associated w i t h  the pro ject ,  t o  determine what people 

were bearing what kinds o f  costs from the pro ject ,  and what people were' 
. . 

reapi ng what kinds o f  benef i t s  . 
' .  . 

Meanwhile, p r i o r  t o  the i n i t i a t i o n  o f  any energy development projects,  

a considerable amount o f  preparatory work needs t o  be done, so t h a t  a moni- 

t o r i ng  ,program can be implemented qu ick ly  whenever necessary. This preparatory 

research would include c o l l e c t i n g  and standardizing current  base1 i n e  data 

w i t h i n  uniform geographical boundaries, i d e n t i f y i n g  key impact ind ica to rs  

and devis ing measures o f  them, and se lec t i ng  appropriate leve ls  and units: '  

o f  analysi s f o r  impact moni t o r i  ng . 
* . .  

Mew Communi'ty Planning 

~ i , t h '  extensive development o f  the 'Beluga coal f i e l d ,  as depicted i n  our . . 

scenario 3, a new permanent community would almost c e r t a i n l y  be establ ished 

i n  t h a t  area. To minimize the problems t h a t  could occur i n .  t h i s  process, 

and t o  ensure t h a t  the new c o n u n i  ty met the needs o f  i t s  inhabi tants,  con- 

siderable contingen'cy physical and soc ia l  planning f o r  the comnunity. shouTd 

be conducted we1 1 i 'n advance o f  actual  coal - f i e 1  d development . ' This planning 
I . , . . . .  

should cover such topics as the fol lowing: 
1. 



1. se l ec t i on  o f  a . su i tab le  town s i t e ;  

2. comprehensive land-use planning f o r  t h i s  s i t e  and the surrounding 

area ; 

3 .  ground and surface water a v a i l a b i l i t y  and s o i l  condi t ions 

su i t ab l e  f o r  waste disposal ; 

4. desi r a b i  1 i ty o f  apply ing the development c i t y  s t a tu te  

(AS 29.18.220-460) t o  the comuni  t y  ; 

5. design and f inanc ing o f  community publ i c  bui  1 dings and recreat iona l  

f a c i l i t i e s ;  

G. pr-uv i s lon  o f  adequate housi ng accommodations ; 

7. development and f inanc ing o f  publ i c  services, espec ia l l y  dur ing 
. . 

the f i r s t  years o f  the community's existence; ' 

. . 

8. o rgan izat ion of a community government; 

9. t ranspor ta t ion  f a c i  1 i t i e s  between the comuni  t y  and Anchorage; 

10. economic and p o l i t i c a l  re la t ionsh ips  between the community and 

Anchorage, the Kenai Peninsula Borough, and the State o f  Alaska. 

Area Development Assessment 

Large-scale coal mining i n  the Beluga area could induce various indus- 

, t r i e s  t o  loca te  there t o  u t i l i z e  the coal .  I f  t h i s  should occur, the e n t i r e  

Beluga area would experience r a p i d  and in tens ive  economic and soc ia l  growth, 

leading t o  numerous socioeconomic and o ther  impacts and problems. An ade- 

quate impact assessment, perfornied we l l  i n  advance o f  any such growth, could 

provide the information necessary t o  p lan f o r  and manage these impacts, 

however. We therefore suggest t h a t  an impact assessment be perrurir~ed now 

on the po ten t i a l  consequences o f  extensive i n d u s t r i a l  development i n  the 

t Beluga area. This assessment should cover such top ics  as: 

1.  a1 t e rna t i ve  land-,use plans . f o r  the e n t i r e  area; 

2. necessary and feas ib le  t ranspor ta t ion  f a c i l i t j e s  between the ' 

area and Anchorage; 



3. r e s p o n s i b i l i t i e s  of the Kenai Peninsula Borough and the s ta te  ,. k o f  I 

Alaska fo r  coordinat ing and regu la t ing  development i n  the a rea i .  

4. poten t ia l  accrual o f  tax revenues t o  the borough and the state; 
1 

5. po ten t ia l  lease r o y a l t i e s  t o  Cook I n l e t  Region, Inc.; 

6. e f f e c t s .  o f  development on the water ,resources, soi  1 condit ions, . . 

w i  l d l  i f e  and f i s h  hab i ta ts ,  and other environmental condi t i i n s ;  
. . 

7 .  1 abor force avai 1 abi  1.i t y  and . the need t o  a t t r a c t  add i t i ona l  

workers from outs ide the Cook I n l e t  region; 

8. e f f ec t s  o f  development on the regional  economy, inc lud ing stimu- 

1 a t i  on o f  :secondary economic growth ; 

9. possible populat ion g'rowth i n  the region r e s u l t i n g  d i r e c t l y  .,or 
. . .  

i n d i r e c t l y  from development i n  the Beluga area; 
, 

610. consequences o f  such development f o r  the na t i ve  v i l l a g e  o f  ~yonek: 

Tyonek Ethnographic P r o f i l e  

The soc iocu l tura l  and h i s t o r i c a l  character i  s,t ics o f  the Tyonek nat ives 

d i f f e r  markedly from those o f  nonnative 'people i n  Alaska, and the Tyoneks 

are. a lso c u l t u r a l l y  d i s t i n c t  from other  Alaskan na t i ve  peoples such as 

~skimos, Aleuts, and southeastern Alaska t r i ,ba l  comn,uni t i e s .  I f  c o n f l i c t s  

over development' on o r  near n a t i v e  lands are t o  be avoided o r  minimized, 

i t  i s  v i t a l  t h a t  .those who i n i t i a t e  and manage t h i s  development understand 

the Tyonek value 'and be1 i e f  systems, normative standards, con f l  i c t  reso lu t ion .  

procedures, and s i m i l a r  c u l t u r a l  t r a i t s .  ~i thout  such understanding among 

developers, planners, and pub l i c  o f f i c i a l s ,  even minor disputes w i t h  the .. 

Tyonek people could e a s i l y  f l a r e  i n t o  major confrontat ions.  

A t  the present time, very 1 i t t l e  i s  known about the Tyonek cu l ture .  I 

We therefore  recomnend t h a t  a ca re fu l  ly researched ethnographic p r o f i  l e  of 

the Tyonek people and t h e i r  cu l t u re  should be compiled i n  advance o f  any- 

development p ro j ec t  i n  the area. Compiling t h i s  p r o f i l e  would requ i re  .. 

considerable e f f o r t  and time, since the Tyoneks are ve ry 'hes i tan t  t o  t a l k  



openly w i t h  outs iders.  Nevertheless, t h i s  p r o f i l e - - i n  conjunct ion w i t h  

the energy worker p r o f i  le--could provide a basis f o r  establ  i s h i  ng e f f e c t i v e  

i n t e r a c t i o n  A and communication processes w i t h  the Tyonek people. The r e s u l t  

would be a more cooperative and bene f i c ia l  c l imate f o r  everyone involved,, 

nat ives and developers . 
Tyonek Impact Prevention 

When energy development p ro jec ts  are located near na t i ve  v i l l ages  such 

as ~ydnek,  the residents of these v i l l ages  are very l l k e l y  t o  experience 

severe soc ia l ,  c u l t u r a l  , and psychological impacts t h a t  they cannot handle. 

The consequences o f  these pressures can range from alcohol and drug abuse 

o r  o ther  forms o f  personal deviance t o  the disappearance o f  nat ive c u l t u r a l  

t r a d i t i o n s  o r  des t ruc t ion  o f  the e n t i r e  v i l l age .  

Two l i n e s  o f  ac t ion  are required t o  prevent these impacts from occurr ing, 

both o f  which c a l l  f o r  extensive research and planning i n  advance o f  any 

development pro jec ts .  The f i r s t  approach focuses on the v i l l a g e  as a whole. 

It involves devis ing s t ra teg ies  and procedures t h a t  the v i l l a g e  can use t o  

minimize the extent  t o  which the development p ro j ec t  impinges on v i l l a g e  

l i f e ,  thereby l i m i t i n g  the nature and i n t e n s i t y  o f  the impacts experienced. 

The second approach i s  aimed a t  i nd iv idua ls  who are ser ious ly  af fected'  by 

J i> rupt ions o f  .na t l  t i e  c u l t u r a l  pat terns.  Common symptoms o f  such personal 

problems are alcohol and drug abuse and mental i l l ness ,  so t ha t  the a i m  i n  

t h i s  case i s  t o  es tab l i sh  programs t o  prevent such problems from developing 

by he lp ing ind iv idua ls  t o  cope w i t h  the stresses they are experiencing, . 
' 

Tyonek i s  already experiencing a serious alcohol problem, y e t  very l i t t l e  
i s  present ly  known about how t o  organize and operate alcohol and drug pre- 

vent ion programs i n  na t i ve  v i l l ages .  The. goal o f  research on both these 

approaches t o  impact prevention would be t o  provide nat lve v i l l ages  such as 

Tyonek w i t h  oppor tun i t ies  f o r  exerc is ing sel f -determinat ion i n  preserving 

theTr , t r ad i t i ona l  cu l t u re  and 1 i f e s t y l e .  



. . 

POSSIBLE..,STEPS . . TO . . PREVENT . UNACCEPTABLE .. . .  IMPACTS . . .  
, . 

General Guide1 i nes 

Interpersonal and intergroup c o n f l i c t  between Tyonek residents and coal 

f i e l d  developers can be minimized o r  prevented. I n  addi t ion,  the preferred 

1 i f e  s t y l e  o f  Tyonek residents can be maintained i n  the presence o f  a minimum 

. o f  inf luence and impact by the development. I f  change i s  t o  occur i n  Tyonek, . . - 
the decis ion should emanate from the v i l l a g e  residents and no t  from an outside 

development f i rm. 

An e f f e c t i v e  procedure f o r  minimizing soc ia l  impacts and'social  c o n f l i c t s  

would be t o  es tab l i sh  an ac t i ve  co l laborat ive arrangement between the two 

groups. A standing c o m i  t t e e  o f  comnuni ty  representatives could be formed 

t o  meet a t  l eas t  month ly , to  review, discuss, and recommend various courses 

I ' o f  action. Comni t t e e  members would be responsible f o r  processing informat ion 
l 

and preparing re levant  materials, . . d i s t r i b u t i n g  materials. t o  t h e i r  respective. 

constituents.; sol  i c i  t i n g  and consol i d a t i n g  feedback from community members .: 
a t  a l l  levels,  and promoting a consensus concerning steps t o  take on matters 

requ i r ing  action. . . . . 

. . 
Needs and concerns o f .  both comnuni t i e s  could be channeled through the , . : 

committee. I n  some cases, the comnittee might f i n d  i t  necessary t o  form I 

subcommittees to .  address pa r t i cu la r  comnuni ty  concerns o r  issues. Equal 

representation a t  a l l  1evel.s would be essent ia l  i f  the comnunities were' t o '  ' , 

. . 
achieve. reasonable po l i c y  decisions. The formation o f  a permanent col labor-  

a t i v e  working conunittee would be a simple but  reasonable approach t o  main- i . 

. . ' ta in ing open 'channels o f  communication between the two comnunities. 
. , . . 

It must be emphasized t ha t  the ~ ~ o n e k s  are the nat ive residents o f  t h e  :' 

region. Their  c u l t u r a l  heritage, l i f e  s ty le ,  and desire t o  r e t a i n  t h e i r  

way of 1 i f e  must be respected and acknowledged by outsi.de developers.   he 
Tyonek residents 'have a r i g h t  t o  ,exert some cont ro ls  on the impact t h a t  . , 

' .  coal development may have on. the v i l l age .  Whether outs iders intend t o  reside 
I 

i n  the' region permanently i s  not  important; what i s  importqnt i s  the f a c t  '.. 

that .  Tyonek residents are the permanent residents. . . . .. 



. , 

Coal developers must be aware o f  the impact o f  t h e i r  presence and o f  
the long-term e f f e c t s  on the community produced by the e n t i r e  coal mining 

operation. I n  planning, coal developers should g ive d i r e c t  and immediate 

a t t e n t i o n  t o  several considerat ions : 

1 . recogni t ion o f  the d i f ferences . . i n  c u l t u r a l  backgrounds o f  community 

residents. If developers an t i c i pa te  t r a i n i n g  and h i r i n g  Tyonek .. . 

residents, steps should be taken t o  accomnodate c u l t u r a l  and 1 i ' f e -  

s t y l e  or ienta t ions,  For example, i nst.ead o f  r equ i r i ng  Tyoneks t o  

"punch .a c lock" o r  -work "from 9 t o  5," developers 'could i n s t i t u t e  , "  

f l e x i b l e  time schedules. 

2. preparat ion o f  .formalized and r i g i d  cont ro ls  t o  regulate the sale 

and consumpti on o f  a1 coho1 i c beverages. Tyonek has an ordinance 

t h a t  fo rb ids  the sa le  and consumption o f  alcohol w i t h i n  the v i l  lacje 

boundaries. Alcohol consumption and the po ten t i a l  f o r  alcohol ism 

i s  a major concern o f  the I R A  Council. Future developers should 
be aware o f  t h i s  concern and should take steps t o  regulate and: ., 

con t ro l  alcohol consumption w i t h i n  t h e i r  own communities. . 

3. recogni t ion o f  the d i f ferences between the Tyonek l i f e  s t y l e  and 

t h a t  o f  the t yp i ca l  outs ider.  To understand, appreciate, and.be 
1 

i n  a pos i t i on  t o  respbnd p o s i t i v e l y  t o  Tyonek in terests ,  developers 

should make e f f o r t s  t o  in form incoming residents and workers o f  the 

d i f ferences i n  l i f e  s ty les .  This could be accomplished through a 

shor t  ser ies o f  preentry workshops i n  which the values, be l i e f s ,  

preferences, and l i f e  s t y l es  o f  the Tyonek are explained i n  d e t a i l .  

Tyonek representat ives could be extremely he lp fu l  i n  preparing ' 

i n s t r uc t i ona l  mater ia l  s. 

4. assessment o f  the i r ~ ~ p a c t  t ha t  coal development i n  the Beluga region 

could have on migratory pat terns o f  indigenous fauna. Some Tyonek 

residents are subsistence hunters who r e l y  heav i l y  on seasonal 

w i l d l i f e  migratory pat terns.  The impact o f  the en t i  r e  coal develop- 

ment operat ion on w i l d l i f e  should be assessed, no t  on ly  f o r  the 

sake o f  the w i l d l i f e  i t s e l f  but  f o r  i t s  e f f e c t  on subsistence 

hunting. 



5. assessment by the Kenai ~ o r o u ~ h  i n  c o l  1 aboration w i  t h  Tyonek repre- v^ . 

sentat ives o f  the impact and added burden o f  add i t iona l  students" 

at tending the Tyonek school. Spec i f i c  e f f o r t s  should be made t o  

h i  r e  more na t i ve  teachers, counselors , and admi n i  s t r a to r s  t o  ensure 
. . . .  . 

t h a t  the p a r t i c u l a r  c u l t u r a l  and educational needs o f  Tyonek youth . . 

w i l l  be met. 

6. assessment by Kenai Borough and s ta te  law enforcement agencies, 

i n  co l labora t ion  w i t h  Tyonek representat ives and developers o f  law 

enforcement issues and po l i cy .  Ju r i sd i c t i ona l  matters should be 

c l a r i f i e d  and confirmed. Use o f  Tyonek residents as po ten t ia l  

1 aw enforcement agents should be encouraged. . ,, 

7. review and assessment o f  land use and r ight-of-way issues. At., 
present, roads connect Tyonek w i t h  the TTC operation and the 'a'rea 

around the coal f i e l d s .  I n  add i t ion,  several lakes on Tyonek land 

could be used f o r  recreat iona l  purposes. Use o f  the roads . fo r  . . 

t r ave l  through Tyonek, and o f  the lakes and the land i n  general , 

should be discussed w i t h  Tyonek representat ives. V i  1 lage boundaries 

should be made c l ea r  t o  developers and outs iders and the desires 

. o f  the Tyonek residents should be acknowledged and followed. 
. 

8. recogni t ion o f  the Tyonek residents ' long-standing. t rad i t i ona l ,  

f i sh ing  s i tes .  As ind icated previously, many-of the Tyonek are '  

subsistence fishermen. Developers and outs iders should be aware 

o f  the loca t ion  o f '  f i s h i n g  s i t es ' and  t h e i r  use should be o f  

, primary concern i n  planning discussions w i t h  Tyonek representat.i,ves. 
.. ., 

9. monitor ing and evaluat ion o f  the process o f  coal deve1.opment and.' 
. . .: 

i t s  subsequent e f f e c t s  on the Tyonek nat ives by a t h i r d  party. 

Data could be co l lec ted  t o  determine the impacts on q u a l i t y  o f  

l i f e ,  l i f e  sat is fac t ion,  impacts on overa l l  standards o f  l i v i n g ,  

and the succcss o r  f a i l u r e  o f  co l labora t i ve  e f f o r t s .  



Implementation Suggestions 

~ h e s e  recomnendations a're o f fe red  f o r  discussion p'urposes . They p r ima r i l y  

suggest ways t o  p lan f o r  c o a l - f i e l d  development so t h a t  adverse e f f ec t s  are, 

minimized. 
P 

State Po l i cy  Development 

An esseqt ia l  f i r s t  step i n  the planning e f f o r t  i s  formulat ing an overa l l  

s t a t e  p o l i c y  toward Beluga c o a l - f i e l d  development and the prov is ion o f  

r e l a ted  services and f a c i l i t i e s .  One o f  the po l i c y  questions t o  be addressed. 

i s  whether the s ta te  wishes ' to encourage and subsidize the development o f  a 

permanent, f u l l - s c a l e  community i n  the Beluga area. A re la ted  question i s  

whdther the success o f  the coal development p ro j ec t  depends on developing 

such a community. 

The i n f r as t ruc tu re  needs and pub l i c  serv ice costs of a l t e rna t i ve  community 

types (work camp, company town, f u l l - s c a l e  community) should be assessed, 

along w i t h  the possib le r e l a t i onsh ip  o f  a new community t o  Tyonek and the 

Kenai Peninsula Borough. Tyonek wants t o  minimize impacts on i t s  f a c i l i t i e s  

and po ten t i a l  d i s rup t i on  o f  v i l l a g e  l i f e .  The borough, on the other hand, 

has expressed l i t t l e  i n t e r e s t  i n  a c t i v e l y  in f luenc ing  o r  guid ing development 

i n  the area. Together, these two pos i t ions ind ica te  t h a t  most program 

r e s p o n s i b i l i t y  f o r  ? r o v i d i n i  comnunity i n f r as t ruc tu re  and support would 

r e s t  w i t h  the state.. 

:   he Beluga Task Force should analyze these issues a'nd develop pol  i c y  

opt ions f o r  review by the governor's o f f i c e .  The a b i l i t y  o f  each s ta te  

agency t o  support comnunity development through ongoing programs must be 

del ineated and a possib le p lan o f  ac t ion  developed. Po l i cy  development - . .  

should include a detailed i nves t iga t ion  o f  the des i r ab i l  i t y  of apply ing the  

Development C i t i e s  l e g i s l a t i o n  t o  the Beluga pro jec t .  

The task force should no t  i n i t i a t e  a de ta i led  analysis o f  community 

development needs u n t i l  i t  appears l i k e l y  t h a t  Placer Amex, Inc. w i l l  oroceed 

w i t h  coal development. As noted ea r l y  I n  the chapter, t h i s  w i l J  depend on 
. - .  . .--. 

Chugach E l e c t r i c  Associat ion's i n t e r e s t  i n  developing coa l - f i r ed  generating p.lants, 



o r  Placer Amex's a b i l i t y  t o  develop an export  market f o r  the coal. I n  the 

inter im, the three scenarios and poss ib le  areas o f  i n te rven t ion  presented 

i n  t h i s  repor t  can guide the task force i n  assessing some o f  the key po l i c y  

issues. 
n 

The membership o f  the Beluga Task Force, w i t h  one exception, encompasses 

the s ta te  agencies most c lose ly  l i n ked  t o  the p o l i c y  issues. The Department 

o f  Transportat ion and Pub1 i c  Faci 1 i t i e s ,  which has responsi b i  1 i t y  f o r  trans- * 

po r ta t ion  systems and planning, might a lso  be included because questions o f  

1 ong-term po l  i c y  re1 ated t o  t ranspor ta t ion  are important components o f  new 

community development i n  the Be1 uga area. Representatives from the Kenai 

Peninsula Borough, the Cook I n l e t  Region, Inc., and the Tyonek Native Corpo- 

r a t i o n  should be i n v i t e d  t o  p a r t i c i p a t e  i n  a t  l e a s t  some o f  the task force , 

meetings and, possibly, as permanent members o f  the task force. 
. . 

Land-Use Planning 

The Kenai Peninsula Borough should develop land use p o l i c i e s  t o  guide 

development on p r i va te  lands i n  the Beluga area. These land-use po l i c i es  

should include c r i t e r i a  o r  performance standards f o r  s i t i n g  both i n d u s t r i a l  

and res i den t i a l  uses. Guidelines f o r  the lease and sa le  o f  borough-owned 

land should a lso be developed, espec ia l l y  since por t ions o f  borough land 

have been i d e n t i f i e d  as possib le s i t e s  for  the proposed conununity. It i s  

c ruc i a l  t h a t  p o l i c i e s  and standards be adopted by the Borough Assembly before 

coal - f i e 1  d development begins. 
' 

This planning e f f o r t  could be coordinated w i t h  the borough's p o r t  and 

.harbor. study and development , o f  the d i s t r i c t  coastal management program. 

Background informat ion and pol i c y  suggestions w i l l  be ava i lab le  from the ,  

Cook I n l e t  Coastal Zone Regional Planning Study and the ongoing South Central . .. 

Water Resources Study. Because o f  the regional  and statewide imp1 icat ions,  . . 
. . . * 

1 

of i n d u s t r i a l  deveiopment i n  the Beluga area, i t  would be appropriate for . .  . ., 

the s t a t e  t o  ass i s t  i n  funding t h i s  planning e f f o r t .  
L 



Town S i t e  Planning 

If a fu l l - s ca le  community i s  t o  be developed i n  the Beluga area, de ta i led  

physical  and soc ia l  planning must be accomplished f o r  the town s i t e .  This 

p lan 'should be a cooperative e f f o r t  i nvo l v i ng  the c o a l - f i e l d  developer, the 

Kenai Borough, and s ta te  agencies. Placer Amex, Inc. might be w i l l i n g  t o  
. 

help fund the planning work, poss ib ly  i n  conjunction w i t h  Chugach E l e c t r i c  

Associat ion. The Kenai Peninsula Borough Planning Department might administer - 
the actual  planning study, which could be accomplished in-house o r  by a 

,p r i va te  consultant. 

Several considerat ions should be incorporated i n t o  town-si t e  p l  anni'ng 

and construct ion : 

community development should be staged because expected populat ion 
. . 

' '.' . , . 
l e ve l s  may change i f  c o a l - f i e l d  development does not  proceed as . . .  : 

p red i  cted . 
' ~ t i l i  t i e s  (water, sewer, power) could be provided i n i t i a l l y  by industry,  

w i t h  eventual t r ans fe r  t o  a 'pub l i c ,  body as the community grows and 

revenue sources develop. 

Transportat ion f a c i l i t i e s  such as roads, docks, and a i r po r t s  should 

,be b u i l t  t o  serve the combined needs o f  the mining operation and the 

new conuiiuni t y  . 
Housing un i t s  should be c lustered,  ra ther  than dispersed over a large 

'area, t o  save costs on the prov is ion o f  water, sewer, and other 

u t i  1 i t i e s .  
: 

Indus t r ies  should .be required, through cont ract  s t ipu la t ions ,  t o  remove 

temporary work-camp housing, and t o  convert i t  t o  other community uses 

fo l low ing  the const ruct ion period. . 

Po ten t ia l  o r  t yp i ca l  residents o f  the new community should be surveyed 

about t h e i r  preferences and expectations f o r  housing, recreat iona l  , 
opportuni t ies,  and shopping f a c i l i t i e s .  This informat ion should be 

d i s t r i b u t e d  t o  1 ocal bui 1 ders. 



. The .comnunity s i t e  should be located a t  a s u f f i c i e n t  distance from the 

v i l l a g e  o f  Tyonek t o  minimize' interchange and possible d is rup t ion  

t o  v i l l a g e  l i f e .  

Employment and Job Tra in ing 
'i 

Coal - f i e 1  d development could benefi t the 1 ocal economy by providing 

new jobs f o r  Tyonek and other Kenai Peninsula Borough residents. Industry 
Y h i  ri 'ng pract ices should be carefu l  l y  moni tored t o  ensure t h a t  qua1 i f i  ed 1 ocal 

workers are h i r ed  f o r  both permanent and temporary jobs. Local job t r a i n i n g  

programs should be establ ished w i t h  f i nanc ia l  and technical  support from the 

coal - f i e l d  developer. 
. .  . 

F i  nanci ng Comnuni ty  S.ervi ces 

The coal - f i e l d  developer should be required t o  bear most o f  the costs 

o f  es tab l ish ing and operating a work camp since ' i t s  purpose would be , t o  

f a c i l i t a t e  c o a l - f i e l d  development. A f u l l - sca le  comnuni ty, on the other 

. hand, would serve many purposes. I t s  f i nanc ia l  support should therefore 
' come from a combination o f  loca l ,  state, and p r i va te  sources. 

While coal - f i e l d  development would eventual ly cont r ibute  f inanc ia l  l 'y '- 

t o  service prov is ion through the property tax, cap i t a l  improvements are' . '. 

l i k e l y  t o ,  be required before these new tax revenues become avai lable.  . This .. 

problem w i t h  the t iming o f  property tax  revenues can be a l l ev i a ted  through, . . 

the prepayment o f  indust ry  taxes. Several states ,. i ncl  udi ng Oregon and 

Montana, have passed l e g i s l a t i o n  ' t o  al low f o r  the prepayment o f  taxes. I n  

exchange f o r  the tax prepayment., the i n d u s t r i a l  developer i s  usual ly  o f fered 

a reduction i n  fu tu re  taxes d i r e c t l y  or, i nd i rec t l y ,  through a reduced tax 

assessment. .The reduct ion should never exceed the t o t a l  amount o f  the pre- 

paynient p lus in te res t .  

I n  another example, Skagi t County i n  Washington State recent ly  executed 

a tax prepayment agreement w i t h  Puget Sound Power and L igh t  Company as a 

condi t i o n  o f  a zone change agreement f o r  a proposed nuclear power p lant .  

The agreement provides f o r  cunstmctiun .impact payments t o  ,the school d i s t r i c t  

and for  law enforcement. The school impact payments are designed t o  cover 



whatever addi t iona l  maintenance, operation, and cap i t a l  costs the school 

d i s t r i c t  incurs as a r e s u l t  o f  enrollments dur ing p ro jec t  construction. , The 

developer also agrees t o  pay the cost o f  portable classrooms, i f  they are 

required, and any law enforcement s t a f f  and equipment costs incurred as a 

r e s u l t  o f  the construction-period populat ion i n f l u x .  Tax prepayment agree- C 

ments should be invest igated as a possibility.for.Beluga-area development. 



SUMMARY 

I 

Plans -are  under way t o  mine the Beluga coal f i e l d s  on the west s ide o f  

Cooks I n l e t .  The coal w i l l  be str ip-mined f o r  export, o r  t o  supply l oca l  

e . lec t r i c  generating plants, o r  both. Over the next  20 years, t h i s  coal 

. development a c t i v i t y  i s  1 i kely t o  generate soc ia l  and eco6omic impacts a t  the . 
. . .  

l oca l ,  regional,  and s ta te  leve ls .  The purpose o f  t h i s  study i s  t o  assess . the 

po ten t ia l  soc ia l  and economic e f f e c t s  o f  coal development, i n c l  udi ng employknt  

and populat ion growth, regional  impacts, and the f a c i l i t y  and serv'ice needs o f  

a new sett lement i n  the Beluga.area. O f  special concern i s  i d e n t i f y i n g  the 

r o l  e o f  various governmental' agencies i n  the development process. Potent ia l  

e f f ec t s  on the natura l  environment are no t  examined i n  d e t a i l  since they are 

expected t o  be con t ro l  l e d  t o  acceptable l eve l s  through e x i s t i n g  federal and 

s ta te  laws.. 

This repor t  examines three possib le l eve l s  o f  coal - f i e l d  development and 

the sett lement requirements associated w i t h  each. Scenario 1 postulates a low 

l eve i  o f  coal mining t o  supply l oca l  generating f a c i l i t i e s .  I n i t i a l  construc- 

t i o n  a c t i v i t i e s  i n  1980 would create a t o t a l  populat ion o f  about 200 persons, . . 

increasing t o  over.500 i n  1982 and 1983, and l e v e l i n g  o f f  a t  320 i n  1986, when I .  

. . 

the  const ruct ion phase would be complete. Scenario 2 assumes t h a t  mining . . 
: , ,  

would begin i n  1990 t o  supply coal f o r  an export  market. A populat ion i f  300' , 

t o  320 would be associated w i t h  t h i s  minfng a c t i v i t y  and w ~ u l d  remain f d i r i y  

' s tab le  over the years unless the volume o f  coal 'being mined and exported. were 

considerably increased. Both scenarios 1 and 2 would requ i re  a permanent work . . 

camp t o  house construction., mining; operating, and support workers and any " 

nonempl oyed dependents. 

Scenario 3 assumes t h a t  two coa l - f i r ed  generating p lants  would be con- 

s t ruc ted i n  the Beluga area between 1980 and 1985, and t h a t  s i x  m i l  1 i on  .tons 

o f  coal would be exported, beginning i n  1990. A work camp would .serve workers 
' 

u n t i l  about 1989, when i t  would begin t o  evolve i n t o  a f u l l - s c a l e  cormunit); ! 

w i th  a ,  d i ve . rs i t y  of housing types and services. By 9991, a populat ion of. over 

1300 residents might be reached. . . . . 



The most probable regional impacts associated w i t h  Beluga c o a l - f i e l d  

development w i l l  inc lude e f f e c t s  on the regional  labor  force, the market f o r  

coal , and the generation and d i  s t r i  but ion o f  revenues. The main regional  

l abor  force impacts w i l l  be pos i t i ve  i n  nature. The r a t e  o f  regional  unem- 

ployment i s  l i k e l y  t o  dec l ine s l i g h t l y  fo r  the durat ion o f  the pro jec t ,  w i t h  

an increase i n  wage income ava i lab le  f o r  reinvestment i n  the region and a 

reduct ion i n  the number o f  i nd iv idua l  s rece iv ing  unemployment insurance 

payments. Coal development i s  n o t  expected t o  induce any s i g n i f i c a n t  i n -  

m ig ra t ion  o f  workers from outs ide the Anchorage-Kenai Peninsula Borough 

region. 

The development o f  the Beluga coal resources and the production o f  

e l e c t r i c i t y  from coal would add t o  the Kenai Peninsula Borough's tax  base., 

The assessed value o f  coal l ands  around Beluga would l i k e l y  increase and, i n  

add i t ion,  Cook I n l e t  Region, Inc. would be the rec ip ien t '  o f  r oya l t i es  from 

coal leases. 

The. land requirements f o r  a new sett lement i n  the Beluga area w i l l  ' 

vary, depending o n  whether a work camp o r  f u l l - s c a l e  comhunity i s  planned.. 

A 500-person work camp, w i t h  dormitory housing, a k i tchen-din ing ha l l ,  and 

rec rea t ion  f a c i l i t i e s  may requ i re  about 40 acres o f  .land. A permanent 

community f o r  about 1500 people would l i k e l y  requ i re  from 600 t o  1200 acres, 

depending on dens i ty  and design. I t  would need t o  include a school, recre- 

a t i o n  center and park, c l i n i c ,  p o l i c e - f i r e  s ta t ion,  c i t y  ha l l ,  and r e t a i l  

c o m e r c i a l  area, i n  add i t i on  t o  both s ing le-  and mu1 ti - fami ly  housing. 

A number o f  fac to rs  w i l l  a f f ec t  the choice o f  sett lement s i t e ,  inc lud ing 

slope, drainage, s o i l  s condi t ions,  ' land ownership, and access t o  t ransporta-  

t i o n  f a c i l i t i e s .  Placer Amex Inc. has suggested an area near Congahbuna Lake, 

t o  the west o f  the former Moquawkie Reservation, as a l i k e l y  sett lement 
s i t e .  

Housing requirements f o r  a work camp would probably be me.t by p re fabr i -  

cated structures,  pr imar ' i l y  dormitory u n i t s  f o r  s ing le  workers and a small 

number o f  two- and three-bedroom houses o r  mobile homes f o r  fami l  ies .  A 
f u l l  -scale community would a lso requ i re  dormitory housing i n i t i a l l y ,  u n t i l  



the construct ion period i s  completed. Housing demand would then s h i f t  t o  a 
- .  

mixture of one-, two-, and three-bedroom un i t s ,  i nc lud ing  mobile homes,, . fhe 

t o t a l  required housing u n i t s  under scenario 3 i s  expected t o  be about 475 :! 

from the  year 1991 on. i 

0 

Classrooms and teachers w i l l  be provided by the Kenai Peninsula Borough 

School D i s t r i c t  for  any school-age ch i ld ren  who l i v e  i n  the p ro j ec t  area.. 
4 

Few ch i ld ren  are li kely  t o  l i v e  i n  a work-camp set t ing,  but  a f u l l  -scale 

comnuni t y  i s  expected t o  a t t r a c t  many fami l  ies. A comnunity w i t h  a popu- 
t 

l a t i o n  of 1300 residents could requ i re  school f a c i l i t i e s  f o r  over 280 pupi ls .  

Other services and f a c i l  i t i e s  required by a new sett lement include 

pol i c e  and f i r e  protect ion,  recreat iona l  services, parks, 1 i brar ies,  medical 

care, water and sewer systems, roads, and e l e c t r i c  power. The r o l e  o f  s ta te  

and l oca l  agencies i n  prov id ing these services and f a c i l i t i e s  w i l l  depend t o  

a large extent  upon the lega l  s ta tus o f  the new settlement. State support 
of l oca l  pub1 i c  services could range from actual  prov is ion t o  f i nanc ia l  

support o f  programs administered by a l oca l  government. A Development City 
could be establ ished under e x i s t i n $  s ta te  statute,  increasing the sett lement's 

e l i g i b i l i t y  f o r  f i nanc ia l  assistance from s ta te  agencies. 

L i f e  i n  the v i l l a g e  o f  Tyonek could be disrupted by coal development 

and, any associated new sett lement i n  the area. Tyonek residents may become 

a m ino r i t y  i n  t h e i r  own region and have d i f f i c u l t y  maintain ing t h e i r  pre fer red ! 

l i f e s t y l e .  Social problems can emerge t h a t  would a f f e c t  education, t r a d i t i o n a l  

subsistence e f f o r t s ,  and community be1 i e f s  and a t t i t udes .  However, preventive 

measures can be taken t o  minimize adverse impacts by ass i s t i ng  coal developers 

and new workers t o  understand the needs and p r i o r i t i e s  o f  Tyonek residents. 

Governmental and p r i va te  agencies w i t h  i n t e res t s  i n  the Beluga area 
' 

inc lude the Tyonek V i l l age  Council, the Tyonek Native Corporation, Cook 

I n l e t  Regfon Inc., the Kenai Peninsula Borough, and the State o f  Alaska. 

A l l  of these organizations are 1 i ke ly  t o  become involved i n  various aspects 
o f  coal - f i e l d  devel epment. 
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TYONEK HOUSE-TO-HOUSE SURVEY* 

, Total number o f  dwell ings i n  Tyonek - 57 hourse and 9 t r a i l e r s  
. . .. 

'W Total number o f  dwell ings surveyed - 52 

. Sewage systems 
No. o f  
Houses Percent .. 

13 2 5 
. . .  No sewage problems i n  past few years 

Leaching problems 20 38 

New seepage p i t  o r  sept ic  tank w i t h i n  
past 3 years 

Septic ,tank pumped w i t h i n  l a s t .  2 years 11 2 1 

Pipes breaking o r  seepage p i t  o r *  sept ic  
tank f reezing 

Water Sys tem 

L ike  the water 

D i  s l  i ke water because o f :  
Swampy tas te  o r  smell 

C12 tas te  o r  smell 

I r on  tas te  o r  smell 
Sul f u r  smell 

"Bad". smell 
Do no t  d r i nk  the water bu t  use f o r  washing 

.c lo thes  and.bathing purposes 

NOTE : Some houses had mu1 t i  p l  e "ewage and mu1 ti p l  e water problems. Above 
columns may add up t o  more than 52 Rouses o r  more than 100 percent.. 

*23 May 1978. 



1) Facultative Lagoon. This system could only be used i f  ample land i s .  

'ava i lab le  (requires the most land). 

A facu l ta t i ve  pond i s  a way,of treatment using bacter ia tha t  have the 

a b i l i t y  t o  survive w i th  o r  without oxygen t o  break down the organic load. 

2)  Aerated Lagoon. An aerated lagoon i s  a basin i n  which wastewater contents 

are. kept i n  suspension and t o  which oxygen i s  supplied, t o  provide a 

pr imar i l y  aerobic environment f o r  the micrgorganisms. (Simi 1 ar  t o  

activated-sl udge gystem, without s l  udge recycle. ) 

3) Mechanical Systems 

Biological  

Activated sludge. Uses a concentrated mass o f  microorganisms capable 

o f  aerobical ly s t a b i l i z i n g  a waste i n  conjunction w i th  d i f fus ion  o r  

mechanical aeration t o  maintain the aerobic environment. 

RBS. A f i xed  f i l m  reactor, i n  which media are continuously rotated - 
through wastewater. Biological  degradation occurs through both 

aerobic and anaerobic processes. A low operating cost system f o r .  . 

small installations. 

ABF. A f i xed  f i l m  reactor, i n  which wastewater i s  c i rcu lated over - 
s o l i d  media (wood, pla,st ic, rock); i t  i s  of ten used i n  conjunction 
w i th  aeration (see act ivated sludge) . 

Physical /Chemical 

Chemicals . . :are used t o  enhance physical reactions ( i  .e., 1 ime, f e r r i c  . . . . . 

chl,&ide. a1 urn). ' This system requires high maintenance. 
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APPENDIX 2'C ., 

USGS SURFACE FLOW AND WELL RECORDS FOR THE BELUGA AREA 

T13N, RlOW 

Section 13 

24 
2 5 

2 7 

34 

35 

T12N, RlOW 

Section 4a 

~ 1 2 ~ ;  R l l W  

Section 8 

TIIN, R l l W  

Section 1 

Flow TY pe 
We1 1 Records (Permi t) ( I n  Permit) 

50 gpm . . 

50 gpm 
75 gPm 
40 gpm, 50 gpm, 500 gpm 

(144,000 gpd) Ground water 

27 gpm, 10 gpm (28,400 gpd) G~ound water 

60 gpm (2,000 gpd) Surface 

25 gpm (1,000 gpd) Surface . , 

.25 gpm 
5,000 ' gpd Surface 

12 gpm, 16 gpm, 16 gpm 
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CHAPTER 3 

BELUGA COAL FIELD LICENSES AND PERMITS 

INTRODUCTION 

I n  March, 1978, the Sta te  o f  Alaska Department o f  Commerce and Economic 

Development, i n  cooperat ion w i t h  the Sta te  o f  Alaska Department o f  

Environmental Conservation, pub1 i shed the  f i r s t  compi1 a t i o n  o f  the 

approvals requ i red  f o r  devel'opment a c t i v i t i e s  w i t h i n  the  S ta te  o f  A1 as ka. 

Th is  compi lat ion,  the S ta te  o f  Alaska D i r e c t o r y  - o f  Permits,  ( D i r e c t o r y )  

was an inventory  o f  , a l l  S ta te  and Federal agencies which have a r e g u l a t o r y  

i n t e r e s t  i n  business o r  i n d u s t r i a l  development. '. The resu l  t i n g  document i s  

p a r t i c u l a r l y  appropr ia te  f o r  examination o f  the var ious  agencies' 

requirements and r e s t r i c t i o n s  p e r t a i n i n g  t o  coal f i e 1  d development. 

The D i r e c t o r y  i s  one component o f  a l a r g e r  program whose purpose i s  t he  

complet ion o f  a Developer 's Procedures Manual. I n  b r i e f ,  t h i s  Manual 

would be s i m i l a r '  t o  an operat ions manual f o r  developers. It w i l l '  be 
. . 

designed as a permi t  procedure f o r  i n d u s t r i a l  .or commercial development 

w i t h i n  the  S ta te  o f  Alaska. 

The concept of a p e r m i t t i n g  procedures manual i s  n o t  new. The'need f o r  

such a p u b l i c a t i o n  has been recognized f o r  a long time. The l a s t  at tempt 

a t  the c r e a t i o n  o f  such a manual was made by the D i v i s i o n  o f  P o l i c y  
. . 

Development and Planning, O f f i c e  o f  t he  Governor, i n  1975. Thls  p r o j e c t  

however, was l i m i t e d  i n  , scope, and covered on ly  S ta te  land- re la ted  

permits.  The i n fo rma t ion  given was general and no account was made o f  t he  
. , 

Federal permi t  requi  rements. 

The Department o f  Commerce .and' Economic Development has been i n te res ted  , in .  

the  procedu'res manual idea f o r  a subs tan t i a l  per iod  o f  time. The impetus, 

f o r  t he  c r e a t i o n  o f  a . Developer's Procedures Manual came when the  

~ e p a r t m e n t  o f  C,ommerce and Economic Deve1,opment s t a f f  began t o  work w i t h  

the  U.S. Borax ~ o r ~ o r a t i . ~ n  on the  requirements f o r  opening t h e i r  

molybdenum mine near Ketchikan. A t  t h i s  p o l n t  i t  became apparent t h a t  a 

comprehensive yanual was necessary. E a r l y  work showed the re  was a gap i n  



understanding between s t a f f  and the U.S. Borax people as t o  the permi t t ing 

process. Discussions w i th  other State agencies showed t ha t  t h i s  was the 

case throughout the bureaucracy. The department then decided t o  begin an 

in-depth analysis of the permi t t ing procedures w i t h i n  the State w i th  ..the 

u l  t imate goal being t o  create a comprehensive Developer's Procedures 

Manual. ' . . 
. , 

2 I. 

. , I .  . .  

The Di rectory  includes a de&,cription o f  the various approvals required a$ 

included spec i f i c  information on plan reviews, permits, 1 icenses, c e r - t i f i -  
cations', authorizat ions, leases, ' regulat ions and inspections. Some 

examp1.e~ o f  development a c t i v i t y  which would requ i re  a permit are as 

f o l  1 ows : , .  . 

1 .. . 
. . 

1. Removal o r  harvesting o f  major vegetation; 

2. , Grading, removing, dredging, mining, o r  EXTRACTION ,of any min- . . 

era1 s ; . . 

3. Construction, reconstruct ion,  demoli t ion, o r  a l t e r a t i o n  o f  any 
structure;  

4 .  Discharge o r  disposal o f  sol id ,  l i q u i d ,  gaseous o r  thermal waste 
o r  any dredged mater ia l ;  

5 .  Placement o r  e rec t ion  o f  any sol  i d  mater ia l  o r  s t ruc tu re  on ' 

land, i n  water, o r  under water; 

6. Change i n  densi ty o r  i n t e n s i t y  o f  the use o f  land; o r  

7. Changes i n  i n t e n s i t y  o f  use o f  water, o r  a1 tered access to, o r  
course of, water . 

.. . 

Through the issuing o f  development permits, the State o f  Alaska i s  .an 

i n f l u e n t i a l  partner i n  - the tf imetable o f  any development inc lud ing tt ie 

Beluga Coal F ie ld .  (See Chapter 2, Social E f fec ts  and Management A1 t e r -  

nat ives).  However, as s ta ted '  i n  the in t roduc t ion  t o  the Directory,  

I . . . . ,  

I "While each ind iv idua l  permit may serve a v a l i d  purpose, the c0mbi.n- 
at ion' o f  many permits appl icab le  t o  any given project ,  and c o n f l i c t -  

. ing  procedures and regulat ions can ac t  as a serious obstacle t o  good 
development. .,. (The w i l l  hopefu l ly  lead t o  e f f o r t s  t o  
ameliorate the 



A t  the present t i m e  the  D i r e c t o r y  should n o t  be considered the.  f i n a l  

a u t h o r i t y  on coal f i e l d  development permits i n  the Sta te  o f  ~ l a s k a ,  

Because o f  time cons t ra in ts  and ever changing procedures and regulat ions,  

(both Sta te  and Federal), some permi ts  could no t  be included. The permi t  

descr ip t ions  are intended t o  provide basic in format ion,  b u t  f o r  the most 

up-to-date requirements and procedures a1 1 i n te res ted  persons should 

con t rac t  the  appropr ia te  agency before beginning any development a c t i v i t y .  

(A selected co1, lect ion o f  S ta te  Permits may .be found i n .  Appendix I . )  

I n  regard t o  the Be1 uga Coal F i e l d  development, a permi t  scenario wa's 

prepared by the  Sta te  o f  Alaska ~ i v i s i o n  o f  Econcnnic E n t e r p r i s e .  Although 
.. . 

t h i s  document i s  no t  i n  i t s  f i n a l  form, a d r a f t  copy o f  the o u t l i n e ' i s  

inc luded t o .  i l l u s t r a t e  the, stages of. development as they are   affected^ by 

permi t  regu la t ions .  The f i n a l  vers ion  o f  t h i s  paper w i l l  be completed by 
. . 

the Sta te  o f  Alaska Department o f  Commerce and Economic Development,, 

D i v i s i o n  o f  Economic ~ n t e r ~ r i s e .  The f i n a l  r e p o r t  w i l l  i nc lude the  new 

coal mining regu la t i ons  which are  present ly  being rev ised by the  s t a t i z . o f  

A1 as ka Department o f  Natura l  Resources. 
. ,  , . ?  

Th is  chapter wi.l.1 review permi ts  and approvals necessary f o r  the  i n i t i a l .  

development o f  the Be1 uga Coal F i e l  d. Development o f  t h i s  coal ' f i e 1  d and 

the recovery o f  the  coal resources w i l l  be s i g n i f i c a n t l y  impacted by. t h e  

Sta te  of Alaska's attempt t o  st reaml ine the  process o f  i ssu ing  permi ts  . t o  . . 

qua'l i f  ied  developers. 

LOCATION 

- .  . 
Beluga Coal Fie1 d i s  approximately 40 m i l e s  t o  the  west o f  Anchorage . and' . 
i s  s i t ua ted  south o f  the Bru in  Bay-Castle Mountain f a u l t  zone and has been. 

ex tens ive l y  explored by pr i ivate Indus t ry  s ince 1969. From two t o  n ine  

exp lo ra t i on  o r  mobi le d r i l l s  have been a c t i v e  i n  the  area each y e a r .  The 

measured reserves amount t o  several tons o f  coal a v a i l a b l e  f o r  sur face . 

mining. Unfor tunate ly ,  the  lease reserve f i gu res  are  s t i l l  held as 

c o n f i d e n t i a l .  Beluga Coal F i e l d  was o r i g i n a l  l y  leased t o  P lacer  h e x  by 



. . -  

t he  Sta te  o f  Alaska bu t  the  land i s  p resen t l y  o r  soon w i l l  be p a r t i a l l y  

under S ta te  and p a r t i a l l y  under Nat ive  ownership. The area covered by the 

o r i g i n a l  lease t o  P lacer  Amex i s  s t i l l  being honored by the  new land  . . 
\ .  

owners! 
, . . . 

On Nat ive  'lands, the  regional  "corporat ion has subsurface r i g h t s .  T h e  
~ .. . . . .  

v i l l a g e  has sur face r i g h t s  w i t h i n  t h e i r  l o c a l  ownership area. I n  t h i s  . , 

case, the  Tyonek Nat ive  Corporat ion has sur face r i g h t s  and Cook I n l e t  

&Region, Inc.  (CIRI) has subsurface as we l l  as some surface r i g h t s .  

However, the Bureau o f  Land Management (BLM) has i n t e r i m  management 

a u t h o r i t y  'over  Nat ive  lands between the t ime t h a t  t h e  Nat ives se lec t  the  

lands and the t ime the  Nat ives rece ive  i n t e r i m  conveyance. For . . tha t  
! 

I 
reason persons working on Nat ive  land should seek approval and assistance 

! 
from C I R I ,  the  Nat ive  corporat ion,  the. v i l l a g e  corpora t ion  and 'BLM. 

I 
Companies wishing t o  mine coal on State-owned lands a re  requ i red  t o  ob ta in  

a Coal Prospect ing Permi t  from t h e  Department o f  Natura l  Resources (DNR). 

, These permi ts  are  issued on ly  a f t e r  approval o f  the  company's p lan o f  

operat ions, which describes the land t o  be prospected, the  equipment t o  be 

used, t ime frames f o r  the operat ion, and o ther  in format ion  as requ i red  by 

the  Department o f  Natural Resources. Coal min ing leases may be issued i f  

coal  i n  commercial q u a n t i t i e s  i s  discovered. A mining p lan approved.: b y  

DNR i s  required before  canmencement o f  operat ions. A S ta te  Land Lease 

which provides f o r  r ight-of -way and easements may be obtained. a f t e r  

approval o f  a development plan. Use o f  the  t ide lands requ i res  a Sta te  

Tidelands Lease o r  Permit.  

 he Kenai Borough government has l ega l  j u r i s d i c t i o n  over the  land where a 

town might  be b u l l t  i n  the Beluga Coal f l e l d .  The i r  involvement would 

i nc lude  reviewing plans f o r  subdiv is ion,  zoning, schools, and s o l i d  waste 

I disposal .  Roads, r a i l  road, and communication 1 ines  may need approval from 

1 t he  Matanus ka-Sus i tna  Borough, as we1 1 as the  Kenai Borough, i f  they pass 

I through both o f  these. 



M I N I N G  OPER.ATION 

.. Because of the way the  coal occurs a t  Beluga,' s t r i p  mining i s  the . on l y  . 

possib le method f o r  removal o f  much o f  the coal .  The Federal government, 

O f f i c e  o f  'Surface Mining, Reclamation and Enforcement, now has S t r i p  

. . . " , . .  
Mining Regulat ions which' w i l l  s e t  guide1 ines  on how the operat ions . w i l l  . 

. .  ., 

proceed. (The DNR Sta te  Mining Manager should be contacted f o r  s t a t e  . . 

..,. guide1 ines .) An Environmental Impact Statement o r  env i  ronmental 

assessment may be required as we1 1 as plans f o r  p rov is ions  f o r  compliance 

w i t h  Sta te  and Federal water and a i r  q u a l i t y  regu la t ions .  Measures t o  

p r o t e c t  anad romous f i s h  streams are  mandatory and d i ve rs ion  o r  w i  thdrawal s 

f r a n  a l l  S ta te  waters requ i res  a Water Use Permit from DNR. Prov is ions  

f o r  the  use o f  mater ia l  s such as t imber o r  gravel from S ta te  l ands .  should 

be inc luded i n  the development p lan  submitted f o r  approval o f  the  mining 

p lan.  Timber and o the r  ma te r ia l s  would have t o  be purchased from the 

Sta te  through a mater ia l  o r  t imber sales cont rac t .  A Tidelands Permit  
I 

would be requ i red  f o r a c t i v l t i e s  on the  t ide lands and a Miscellaneous  and' 
Use Permit w i l l  be requ i red  f o r  the use o f  explosives, waste dumps, and 

o the r  miscellaneous uses. The Mining Safety and Hea l th .Admin is t ra t ' ion  

(MSHA) has regu la t i ons  rega-rding sa fe ty  o f  ' operat ion and equipment. 

Prov is ions  . f o r  rec lamat ion are an important  p a r t  o f  the  a p p l i c a t i o n  f o r  a 
mining ,permi t .  Inspect ion  and approval o f  a p lan  o f  rec lamat ion a t  . the 

end o f  operat ions a re  requ i red  by the  U.S. Department o f  the  I n t e r i o r ,  as 

wel l  as the  S ta te  Department o f  Natura l  Resources (DNR). 

The s i t e  should be examined f o r  archeological  a r t i f a c t s  and any excavation 

o f  t h i s  type on Sta te  lands w i l l  r e q u i r e  a f i e l d  archeology permi t  from 

the Department o f  Natural Resources. Resul ts  o f  an a n t i q u i t i e s  survey 

w i l l  be a necessary sub jec t  o f  d iscussion i n  the  environmental assessment 

o r  Environmental Impact Statement. 



> .. . 

OVERLAND ROUTE 

Overland access f o r  heavy cons t ruc t i on  equipment w i l l  be a necessary 

p r e r e q u i s i t e  f o r  the commencement o f  operat ions. Equipment could be 

barged t o  Gran i te  Point ,  and d r i ven  from there  t o  the  mine s i t e .  Another 

p o s s i b i l i t y  would be a l i n k  w i t h  an extension o f  the Alaska Highway 

System, o r  an extension o f  t h e  Alaska Rai l road Systan. Other small roads, 

and r a i l  t r anspor t  systems w i l l  a lso  be needed. A d i r e c t  overland route  

t o  marine terminal  f a c i l i t i e s  i s  the  most l i k e l y  form o f  t ranspor ta t i on .  
I 

Requirements f o r  both the  r a i l r o a d  and highway are v i r t u a l l y  the same. The 

r a i l r o a d  w i l l  requ i re  approval frm the  Alaska Rai l road System i f  i t  i s  an 
extension o f  t he  present r a i l r o a d  system. The road w i l l  need approval 

from the  Alaska Department of Transportat ion.  

B o t h  a r a i l r o a d  extension o r  a ,highway extension w i l l  r equ i re  easements 6 ;  
r ights-of-way f r a n  the  various, land owners along the route. I f  a br'idge 

o r  an improper c ross ing u t i l i z i n g  c u l v e r t s  i s  required, the Corps o f  

Engineers, U.S. coast Guard (USCG), and the  Alaska Sta te  Departments o f  

F ish  and Game and o f  Environmental Conservation should be contacted. 

Gravel resource e x t r a c t i o n  w i l l  r equ i re  a permi t  from the owners o f  the 

land where the gravel  i s  located. ' Labor and equipment sa fe ty  standards by 
MSHA must a lso  be met dur ing  any cons t ruc t i on  phase. . . 

Burning o f  c e r t a i n  m a t e r i a l s  o r  burning dur ing  the f i r e  season w i l l  

r e q u i r e  permi ts  from the  Department o f  Natural Resources as we1 1 as the  

Department of Envi ronmental Conservation (DEC). I f  pes t i c ides  a re  appl i e d  

a e r i a l  l y  a Department o f  Env i romen ta l  Conservation P e s t i c i d e  permi t  w i l l  
d l  so be required.  011 i n g  o f  roads on Sta te  land w i l l  r equ i re  a Department 

o f  Envi ronmental Conservation Surface O i l  i ng Permi t. The Department o f  

Environmental Conservat ion's approval w i l l  a1 so be requ i red  f o r  t he  

d isposal  o f  overburden o r  o the r  spo i l  mater ia ls .  Spec i f i c  plans and 

methods of opera t ion  should be discussed w i t h  the Department o f  

Environmental Conservation t o  determine what requirements must be met. 



PLANE LANDING STRIP 

A landing a r e a  e x i s t s  a t  Tyonek and an agreement may be negot iated w i t h  

the  v i l l a g e  i n  order  t o  use the  s t r i p .  I t has been proposed, however, 

t h a t  a new landing area be b u i l t  s p e c i f i c a l l y  f o r  Beluga Coal O F i e l d '  
operat ions. 

The Federal A v i a t i o n  ~ d m i n i s t r a t i o n  (FAA) w i l l  r e q u i r e  a Not ice  o f  I n t e n t  

t o  Es tab l i sh  a Landing S t r i p ,  and mater ia l  sources (such as grave l )  .must 

be obtained from avners o f  the  ma te r ia l  s i t e .  FAA a l so  requ i res ,  an 

A i r p o r t  Operation C e r t i f i c a t e  f o r  a i r p o r t s  serv ing  CAB. c e r t i f i e d ,  

scheduled a i r  c a r r i e r s .  A Special Land Use Permit  from the  Department o f  
I 

Natura l  Resources w i l l  be requ i red  i f  the  land t o  be used f o r  the  s t r i p  i s  

n o t  covered by the  main lease. MSHA. sa fe ty  requirements must a lso  ,be . , 

f 01 1 owed. 

PRESERVATION OF STREAMS 

Preservat ion o f  the natura l  qua1 i ty and l i f e  o f  streams i s  an important  

cons idera t ion  and has been broken o u t  as a s p e c i f i c  a c t i v i t y .  f o r  . t h i s  

reason. A1 l phases o f  development i n  o r  near na tura l  water systems must. . . 

p rov ide f o r  min imiz ing o r  a l l e v i a t i o n  o f  the  p o t e n t i a l  e f f e c t s  o f  damage: . 

t h a t  mining operat ions as we1 1 as roads and r a i l r o a d s  could have on the  

stream and the f l o r a  the re in .  E f f e c t s  o f  physical  d is turbance o r  d i s -  

charge o f  p o l l u t a n t s  must be con t ro l  l e d  o r  minimized as much as possib le.  

The development p lan and environmental statement should address . these' . 

s p e c i f i c  concerns. 

CONSTRUCTION CAMP 

The basic cons t ruc t i on  camp w i l l  r e q u i r e  f a c i l  i t i e s  f o r '  housing, cooking 

as wel l  as a f resh  water source and a temporary means f o r  waste d isposal .  

S t ruc tures  w i l l  need DEC and Department ,of Heal th and Socia l  Serv ices.  . , 

(DHSS) approval wh i l e  \;ater use and yischarge must be i n  compliance w i t h  

DEC, DNR, and EPA regu la t ion$.  . A  Food Serv ice Permit  w i l l  be required, 

from DHSS f o r  any food serv ices o f fe red  and DEC must approve o f  any sol  i d  



waste handl i ng and d i  sposal methods. Construct ion personnel should 'al:so 

be aware of any p a r t i c u l a r  requirements establ ished by l o c a l  a u t h o r i t j e s  + 

f o r  cons t ruc t i on  camp o r  i t s  associated f a c i l i t i e s .  . . 

. . 

The cons t ruc t i on  plans and spec iP ica t ions  f o r  a l l  bu i ld ings ,  ' i .e., commer- 

c i a l ,  i n d u s t r i a l ,  business, i n s t i t u t i o n a l ,  and o ther  p u b l i c  b u i l d i n g s  o r  

r e s i d e n t i a l  b u i l d i n g s  conta in ing  f o u r  o r  more dwe l l i ng  u n i t s ,  must be sub- 

m i t t e d  t o  the  S ta te   i ire Marshal 1 (Department o f  Pub1 i c  Safety)  for: 

examination and approval p r i o r  t o  s t a r t i n g  const ruc t ion .  

DOCK - 
One :reason t h a t  mining the  Beluga Coal F i e l d  might  be economical ly 

f e a s i b l e  i s  because o f  i t s  p rox im i t y  t o  t ide lands and marine transpor- 

t a t i o n  co r r i do rs .  A c o r r i d o r  t o  t ranspor t  the  coal over S ta te  l and  t o  the 

sho re l i ne  w i l l  be needed. (A Tidelands Permit  o f  Lease w i l l  be necessary . . 

and a Corps o f  Engineers pe rm i t  w i l l  be requ i red  f o r  a1 1 approaches over 

, t i de lands  as we l l  as d isposal  o f  dredge s p o i l s  and f o r  a l l  s t ruc tu res  i n  

navigable waters. 
. . 

A  dock t o  handle vessels ca r ry ing  loads o f  up t o  InO,oflo tons w i l l  be 
required.  The t i d a l  cond i t i ons  o f  Cook I n l e t  a re  such t h a t  there  i s  a need 

f o r  a h igh  p i e r  o r  causeway extending out  t o  a dock t o  form an onshore 

storage and handl i ng  f a c i l i t y .  The p i e r  would have t o  be equipped w i t h  a 

conveyor be1 t o r  some o the r  form o f  continuous load ing system. 

Fuel storage and general f r e i g h t  handl ing f a c i l i t i e s  would help t o  make 

t h i s  a f u l l  se rv i ce  dock. I f  the  f a c i l i t y  handles fue l  or. any ma te r ia l s  

c l a s s i f l e d  as hazardous o r  invo lves  sh ip  b a l l a s t  o f f - l oad ing  pipes, . , . . .  

storage tanks o r  c lean ing f a c i l i t i e s ,  permi ts  and approvals from USCG and 

DEC w i l l  be required.  

A S p i l l  Control and Counter Measure p lan  (SPCC) must a l so  be w r i t t e n ' a n d  

stamped by a pro fess iona l  engineer, i n  o rder  t o  meet w i t h  EPA regu la t ions .  



GENERATING POWER PLANT 

A generat ing power p l a n t  may be requ i red  t o  operate the mine and coal 

treatment p lan t .  U.S. Department o f  Energy Construct ion Orders concerning 

coal as a fue l  source and ~ n v i  r o m e n t a l  Pro tec t ion '  Agency a i r  qua1 i ty 

standards w i l l  have t o  be considered c a r e f u l l y  p r i o r  t o  any operat ion. 
. ., . . .  Discharge o f  cool i n g  water f r a n  any power p l a n t  w i l l  a1 so r e q u i r e  a pe.h. i  t. . . 

from EPA and any storage o f  f ue l  on the  premises w i l l  r equ i re  a permi t  
I .  

f r a n  EPA as we1 1 as a SPCC stamped by a professional  engineer in' o rder  t o  

meet w i t h  SPCC regu la t ions .  

. $ 

POWERLINES 

Overland powerl ines  w i l l  r e q u i r e  easements from var ious landowners. . The 

FAA requ i res  n o t i c e  o f  proposed powerl ines routed anywhere near a i r p o r t s .  . 

A permi t w i l l  a1 so be requ i red  by the  Corps o f  Engineers f o r  overhead 

powerl ines which cross any navigable waters. It would a1 so be advisable 

t o  contac t  the  Alaska Power A u t h o r i t y  p r i o r  t o  establ  i'shment o f  any 
, .  . power'l i nes. ,. . . 

The Kenai Peninsula Borough c o n s t i t u t e s  the on ly  l o c a l  government i n  the  

p r o j e c t  area. As a borough o f  the  second class, t h e  Kenai Peninsula 

Borough (KPB) i s  charged w i t h  prov id ing  education p lanning and tax 

assessment i n  the  area. I n  a d d i t i o n  the  borough has taken over responsi- 

b i l i t i e s  f o r  p r o v i s i o n  and management o f  pub1 i c  sol i d  waste disposal s i t e s  

borough-wide. . 

Under i t s  p lanning a u t h o r i t y ,  t he  Borough was charged w i t h  l and  use plan- 

ning, zoning and p l a t t i n g .  No borough land-use p lan  now e x i s t s  f o r  t h e  

areas surrounding Tyonek. The p r o j e c t  areas are r u r a l  which a1 lows any 

use except some s p e c i f i c  a c t i v i t i e s  t h a t  are noxious o r  harmful t o  pub l i c  

heal th.  ~ u b d i v i s i ~ n s  o f  p r i v a t e  land must be approved by the  Borough bu t  

the '  subd iv is ion  ordinance has few requiremen& f o r  subd iv is ion  

improvements i n  r u r a l  areas. , 



The Borough a l so  owns land  which conta ins one p o r t i o n  o f  Congahbuna . ~ a k e  

and p a r t  o f  t he  proposed s i t e  fo r  a permanent community. As such the  gal- 

rough would have some a b i l i t y  ' t o  cond i t i on  the  nature  of community 

development through land leas ing agreements. 

Although proposed land management 'system ordinances requ i re  KPB Assembly 

Review, the  Borough has n o t  y e t  developed p o l i c i e s  regarding lease o f  bo- 

rough land  f o r  i n d u s t r i a l  o r  community development. The Borough would 

consider  the  imp l i ca t i ons  o f  the p r o j e c t  a f t e r  rece ip t .  o f  a Land Use App- 
1 i c a t i o n .  

Two borough serv ice  areas encanpass the  p r o j e c t  s i t e s :  the North Penin- 

sula Recreat ion Area and the  Centra l  Hosp i ta l  Serv ice Area. Ne i the r  : of 

these serv ice  areas provides f a c i l i t i e s  i n  Tyonek o r  the  Beluga area 

a1 though the  Nor th  Kenai Recreat ion Area i s  consider ing extending sonie 

form of outdoor r e c r e a t i o n  programs t o  Tyonek. The Kenai Peninsula 

Borough i s  i n i t i a t i n g  a study o f  coasta l  zone management p o l i c y  and a 

study o f  p o r t  and harbor needs i n  r e l a t i o n  t o  energy f a c i l i t y  development. 

The Coastal Zone Management P o l i c y  study w i l l  r e s u l t  i n  a document con- 

t a i n i n g  t h e  recommendations o f  consu l tan ts  f o r  a se t  o f  p o l i c i e s  f o r  the .  

management o f  coasta l  resources. Th is  document, designed f o r  extens.ive . ' 

p u b l i c  review, w i l l  .be used by KPB as a basis f o r  t h e i r  own coasta l  

management program. The quest ion o f  coal development a t  Beluga w i l l  n o t  

be s p e c i f i c a l  l y  considered and energy f a c i l  i ty s i t i n g  w i l l  be inc luded 

on ly  i n  a general d iscussion o f  p o l i c i e s .  .. . 

 he P o r t  and Harbors Study w i l l  focus on the  harbor resources and f a c i l i t y ,  

needs r e l a t e d  t o  energy development i n  the  KPB. As such, i t  w i l l  cons ide r ,  

.the p s s i b i l  i ty o f  devel optient a t  Be1 uga b u t  w i  1 1 recanmend, pol i c i e s  on iy  

i n  r e l a t i o n  t o  t h e  l o c a t i o n  and p rov i s ion  o f  p o r t  f a c i l i t i e s .  

. . 

The . KPB i s  a p a r t i c i p a n t  i n  the  Cook I n l e t  A i r  Resources Management 

D i s t r i c t ,  a three-borough o rgan iza t i on  responsib le f o r  a i r  q u a l i t y  
moni t o r i r i g  and enforcement i n  cooperat ion w i  t h  the  Department o f  Envi ron- 

mental Conservation (DEC). DEC r e t a i n s  the  a u t h o r i t y  t o  se t  a i r  enyis-. . 

s ions standards . . . .  



I n  . summary, , t he  Kenai Pend nsul a Borough 1 s unl i kel y t o  begin t o  devel'ip'' a  
. I  ' 

701 i c y  tohard development a t  Beluga u n t i l  i ndus t ry  approaches the  BOrough 

w i t h  a land lease o r  subd iv is ion  app l i ca t i on .  I t  should be noted t h a t  

b u i l d i n g  permits are n o t  requ i red  i n  the  unincorporated areas o f  t he  Kenai 

Peninsula Borough. However, a1 1 commercial businesses, i n c l u d i n g  ren ta l  

housing w i l l  be subject  t o  a borough sales tax  a sales tax permi t  must. 

. '  ' be obtained on each i n d i v i d u a l  en terpr ise .  ~u r the rmore ,  a Coastal. Zone 

Management p lan  f o r  the Cook I n l e t  i s  p resent ly  i n  the  works and expected 

t o  be canpleted and i n  e f f e c t  by 1981. Coastal Zone ~ a n a ~ e m e n t  . (CZM) 

Permit and Planning Requirements w i l l  be required, al though the nature o f  

such 'requirements cannot be ascerta ined a t  t h i s  p o i n t  and time. 

MANTANUSKA SUSITNA BOROUGH 

) . : 

Beginning i n  1977, the  Matanus ka Susi tna Borough es tab l ished two programs: 

the  s ix-year c a p i t a l  improvement program and the ten-year land a c q u i s i t i o n  

program. The purpose behind these programs was the  establ ishment o f  

f a c i l i t i e s  which would he lp  c reate  centers o f  community l i f e  i n  conjunc-, 

t i o n  w i t h  the  regional  development concept. I t  i s  a n t i c i p a t e d  t h a t ' b y  

acqu i r i ng  s i t e s  w i t h i n  a ten-year per iod  the  Borough w i l l  be a b l e . . t o '  

cen t ra l  i z e  school and cmmuni ty f a c i l  i t i e s ,  : .  . . 
. i 

. '  < 

Matanuska Susitna Borough i s  i n  the  process o f  developing the fou r  fo l l ow-  

ing  innovat ions : 

1. The c rea t ion  o f  d i s t r i c t  development plans' which have lega l  
s ta tus  as a device f o r  the  regu la t i on  o f  land use community 
f a c i l  i t i e s  and t r a n s p o r t a t i o n  systems. 

. -  . . c 

2. The format ion o f  d i s t r i c t  counc i ls  which w i l l  g i ve  communities 
w i t h i n  a d i s t r i c t  a g rea te r  voice i n  long range p lanning f o r  the  
area i n  which they a re  l i v i n g  as wel l  as a r o l e  i n  t h e  l e v e l  o f  
serv ices  t o ,  be de l i ve red  by the  government e n t i t y  f o r  t h a t  
p a r t i c u l a r  d i s t r i c t .  

3 . .  The development and use o f  land development regu la t i ons  which 
w i l l  1  nsure a coordinated and homogenous devel opment o f  

. a c t i v i t i e s  permi t ted  under d i s t r i c t  development plans. These 
regu la t i ons  would s p e c i f  i c a l  l y  address problems i n  the  borough . . 
such as s t r i p  canmerc i a l  devel opinent, access t o  highways, 
park ing and s ign  regu la t ion ,  environmental p ro tec t i on  and' 
b u f f e r i n g  o f  incpnpatable land uses. 



4. Development o f  a ten y e a r  s i t e  a c q u i s i t i o n  program f o r  schools, 
parks and community f a c i l i t i e s  which w i l l  e s t a b l i s h  c e n t r a l  ized 
places where a sense o f  community can be created t o  o f f - s e t  the 
c o s t l y  .disadvantages o f  sprawl which i s  r a p i d l y  occurring 
throughout o ther  sections o f  t h e  Borough. 
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APPENDIX 3-A 
SELECTED STATE PERMITS 

PERMIT TO DRILL OR DEEPEN 

DESCRIPTION 
.. . 

... ,. 
Anyone plannlng t o  dr i l l  or deepen any,well for oil or gas or for strati-  
graphic information on lands or waters of the Stqte of Alaska must obtain 
a permit from the Division of Oil and Gas Conservation, Department of 
Natural Resources ( D N R ) .  Also; any wells drilled for other purposes may 
be subject t o  a permit if the Oil and Gas Conservation Committee finds 

, I  

there i s  suff'icient 1 i keli hood of an unexpected encounter of oi l ,  gas or 
other hazardous substances in any specific area of the State. 

The statutory responsibility of the Division i s  t o  regulate oil and gas 
drilling and producing operations t o  prevent the waste of oil and gas and 
t o  protect the correlative rights of lease and royalty owners. Regulation 

of drilling activities i s  controlled by the issuance of the permit t o  
dr i l l  or deepen. The issuance of a permit and subsequent a c i t i v i v  on 
t h a t  well are subject t o  either statewide regulations or special 
conservation orders which govern locatton, dr i l l  ing procedures, 
abandonment or production practices. Administration and enforcement of 
these rules and regulations require many approvals by the Division 
personnel, bo th  verbal and in writing. However, no additional permits are 
required by this division. 

REQUIREMENTS 

An application for a drilling permit must be filed on form 10-401, "Permi.t ,, 
to Drill or Deepen," together with an application fee of $100.00. ~ l s o  
accanpanying the application. must be a survey p l a t  showing the precise,. 

: location of the bperation. The application shall include or have attached 
the following information: 

1. The proposed bottomhole location. 



2. The proposed casing program inc lud ing  the  size, weight, grade, 
and depth a t  which each s t r i n g  i s  . to  be set.  

. , 

3. The minimum amount o f  cement t o  be used f o r  each casing s t r i n g .  

4. The blowout prevent ion program t o  be employed. 

5. Any o the r  proposed program in format ion  as r e q u i r e d ' b y  the  
committee. 

1 

, I n  a d d i t i o n  t o  the  above, the  O i l  and Gas Conservation Commission may 

r e q u i r e  a d i r e c t i o n a l  survey, samples o f  d r i l l  cu t t i ng ,  core chips and mud 

logs  on the we1 1. P r i o r  t o  the  issuance o f  any d r i l l i n g  permit,  the  

operator  of a we l l  i s  requ i red  t o  provide a bond t o  the O i l  and Gas 

Conservation Commission o f  n o t  l e s s  than $50,000.00 f o r  each onshore we1 1 

near roadways and $100,000.00 f o r  each o f fshore  o r  remote l o c a t i o n  we l l .  

The purpose o f  the  bond i s  t o  assure t h a t  funds a re  a v a i l a b l e  f o r  s a f e l y  

plugging the  we l l  and f o r  t h e  r e p a i r  o f  w e l l s  causing waste o r  p o l l u t i o n .  

Pub1 i c  no t i ces  and/or hearings a r e  n o t  requ i red  p r i o r  t o  the  issuance o f  a 

d r i l l  i ng  permi t  unless exceptions t o  spacing regu la t i ons  are requested and 

there  are  a f fec ted  p a r t i e s  i nvo l  ved . Other exceptions are  f o r  downhol e 

commingling, c l a s s i f i c a t i o n  o f  f i e l d s  and pools, and implementatfon : o f  

f i e l d  and pool regu la t ions ,  o r  app l i ca t i ons  f o r  add i t i ona l  recovery. If 
there  a re  ob jec t ions  t o  the  proposed a c t i v i t i e s  o r  the  Commission f e e l s  .it . . 

i s  necessary, a pub1 i c  hearing w i l l  be he1 d as provided by 11 AAC 22.540,. . . 
Fo l lowing the  hear ing o r  a ten  day per iod  w i thout  object ions,  th-e 

Commission may take f i n a l  a c t i o n  on the  appl i c a t i o i l .  . . 

. .  . 
A d r i l l i n g  permi t  i s  va1,id . f o r  24 months. 

F ina l  processing and issuance o f  a d r i l l i n g  permi t  i s  made on ly  a f t e r  t he  

p lan  o f  operat ions i s  approved by the  D i v i s i o n  o f  Minerals and Energy. 

Management (DMEM) . DMEM coordinates approval s from the Department of F i sh  

and. Game, the  Department o f  Environmental Conservation and the  D i v i s i o n  o f  

O i l  and Gas Conservation p r i o r  t o  approving the  p lan  o f  -operat ions. 



I 

An operator  may be required t o  obta in  permits f r an  o ther  agencies f o r  .the 

prepa.cation o f  a s i t e  and the placement o f  a r i g  before d r i l l i n g  
0 

cqnmences. Gravel and land use permits must be approved by DMEM and the 

D i v i s i on  o f  Land and Water Management. Often permits f o r  work i n  navi- 

gable water must be obtained f r an  the U.S. Department o f  the Army, Corps 

of Engineers. Permi t s  t o  d i scharge  wastewater and d i  spose o f  mater ia l  s 

must be obtained f r an  the U.S. Envr iomenta l  P ro tec t ion  Agency and., . the . 

Alaska Department of Environmental Conservation. The Alaska Department o f  

F i sh  and Game must approve work i n  designated anadrmous f i s h  streams. 

AUTHOR1 TY 
/ . .  .. 

AS 31.05.010. Appl icat ion.  
AS 31.05.020. Waste Prohib i ted.  . . .  

AS 31.05.030. Powers and Dut ies o f  the Department. 
AS 31.05.040. Rules and Regulations o f  the Department. 
AS 31.05.050. Notice. 
AS 31.05.060. Act ion by Department. I . . 

AS 31.05.090. Permits and Fees t o  D r i l l  We1 1s. 
AS 31.05.100. Establishment od D r i l l  i n g  Un i t s  f o r  Pools. * .  

AS 31.05 .I 10. U n i t i z a t i o n  and Un i t i zed  Operations Approvals ,and 1nteg.ra-" 
t ion o f  I n t e r e s t  by Agreement, 

11 AAC 22.005-570. . D i v i s i on  o f  O i l '  and Gas Conservation. 
. . . , 

.. < 

CONTACT 

O i l  and Gas Conservation Canmi t t e e  
D i v i s i on  o f  O i l  and Gas Conservation , ,  , 

Depa rtmen t o f .  Na t u  r a l  'Resources 
3001 Porcupi ne D r i  ve 
Anchorage, Alaska 99501 Tel ephone: 279-1 433 

DESCRIPTION . . 

To obta in  the r i g h t s  t o  locatab le  minerals sn State uplands one must 
I stake a prospecting s i t e  o r  mining c la im and f i l e  a " loca t ion  not ice"  



. . 

I w i t h  the D i s t r i c t  Recorders O f f i c e  i n  the  area i n  which the  s i t e  o r  c la im 

i s  located and w i t h  the  D i v i s i o n  o f  Minerals and Energy Management (DMEM), 
L fl 

t he  Department, o f  Natural Resources (DNR) . 
. . 

REQUIREMENTS 

Locat ion  No t i ce  forms may be obtained from a s t a t i o n e r y  store.  The appl i- . . 

can t  must inc lude (1) the name o f  the  claim, (2) the  date o f  discovei$ and' 
' ' 

t he  date of post ing the not ice,  and (3) a sketch map o f  t he  c la im  which 

i d e n t i f i e s  the l o c a t i o n  o f  t he  c la im  c l e a r l y .  The c la imant  should check . 
t h e  s ta tus  o f  the area he wishes t o  stake t o  be sure t h a t  i t  i s  open "to 
staking.  Status p l a t s  and o t t ie r  in format ion  are  maintained a t  the  p u b l i c  

i n fo rma t ion  o f f i c e  o f  the Southcentral  D i s t r i c t  O f f i c e  o f  t he  D iv i s ion ' ;o f  

Land and Water Management, 3327 Fairbanks S t r e e t  i n  Anchorage f o r  use i n  

making t h i s  determinat ion.  Copies o f  the mining . laws and regu la t i ons  and .. 

o the r  mining in format ion  may be obtained from t h i s  o f f i c e .  

No f i l i n g  fee i s  requ i red  by DMEM a t  t h i s  time. 
. : 

Theminera l  r i g h t s  become e f fec t ive .when a l o c a t i o n  n o t i c e  o f  the  cla'im is: 
f i l e d  and ,,remain i n  e f f e c t  f o r  a t  l e a s t  a twelve-month period,, e x p i r i n g  

September f i r s t .  By f i l i n g  a statement o f  annual l abo r  by S e p t q b e r  

f i r s t ,  t he  mineral r i g h t s ,  may be extended an add i t i ona l  year. I f,. the 

statement o f  annual l abo r  i s  n o t  f i l e d ,  the c la imant  f o r f e i t s  h i s  r i g h t s .  

and may n o t  r e e s t a b l i s h  the  c la im  f o r  a t  l e a s t  one year. 

P r i o r  t o  commencement o f  operat ions, the  c la imant  must ob ta in  a Miscel -  . . 
laneous Land Use Permit  from the DMEM. 

AS 38.05.020. A u t h o r i t y  and.Dut ies of the  Canmissioner. 
AS. 38.05.1 95. Mining. Claims. 
AS 38.05.245. Prospect ing S i tes .  
11 AAC 82. Mineral  Leasing Procedure. 
11 AAC 86. Mining Rights. 
11 AAC 88. P r a c t i c e  and Procedure. 



. CONTACTS 

D i v i  s i o n  o f  ~ i n e r a l '  and Energy Management 
Department o f  Natura l  Resources 
323 E. Fourth Avenue 
Anchorage, Alaska 99501 Tel ephone: 

D i s t r i c t  O f f  ices: 

Southeastern D i s t r i c t  O f f i c e  
D i v i s i o n  o f  Lands 
'Pouch M 
Juneau, Alaska 9981 1 Tel ephone: 

Southcentral  D i s t r i c t  O f f  i c e  
D i v i s i o n  o f  Lands 
3327 Fairbanks S t r e e t  
Anchorage, Aias ka 99503 Tel ephone: 

Northcentra l  D i s t r i c t  O f f i c e  
D i v i s i o n  o f  Lands 
4420 A i  r p o r t  Way 
Fairbanks, Alaska 99701 Tel ephone: 

OFFSHORE LOCATABLE MINERAL PROSPECTING PERMIT AND COAL PROSPECTING PERMIT 

DESCRIPTION 
. , 

A prospect ing pe rm i t  i s  requ i red  f o r  persons ' proposing t o  prospect f o r  

coal  and/or o f f sho re  l o c a t a b l e  minerals on S ta te  land. Pe,mi ts  are issued 

by  t h e  D i v i s i o n  o f  Mineral  and Energy Management (DMEM) , t h e  Department o f  

Ma t u r a l  Resources. 

REQUIREMENTS 

A p p l i c a t f o n  must k submftted on forms provided by DMEM and must inc lude 

t h e  l ega l  d e s c r i p t i o n  o f  t h e  area where t h e  prospect ing w i l l  be done. 

Form DL-1 74 i s  used when app ly ing  f o r  Of fshore Locatable Mineral Prospect- 

i n g  Permits; Form DL-70 i s  used when app ly ing  f o r  Coal Prospect ing 
Permits. The a p p l i c a n t  should check the  s ta tus  o f  t h e  land p r i o r  t o  

f i l i n g  the  a p p l i c a t i o n  t o  be sure o f  i t s  a v a i l a b i l i t y .  Status p l a t s  and ;* 

o t h e r  in format ion  a re  maintained a t  the  p u b l i c  in format ion  o f f i c e  of the 



I 

Southcentral, D i s t r i c t  O f f i c e  o f  t he  D i v i s i o n  o f  Land and Water ~anagement,' 
.. / 

3327 Fa i  rbanks S t r e e t  i n  Anchorage f o r  use i n  making t h i s  determinat ion ,. 

Copies o f  the coal and mining r i g h t s  law may b e  obtained froi the  same 

o f f i c e .  

A $20.00 f i l i n g  fee  i s  required f o r  each app l i ca t i on . '  Pub l ic  n o t i c e  and 
. . .  

' pub1 i c  hearings are n o t  required. . . 

i 
P r i o r  t o  commencement o f  operat ions the  app l i can t  must f i l e  a p lan  o f  

operat ions w i t h  and rece ive  the  approval o f  DMEM. 

The Offshore Locatable Mineral Prospect ing Permit  i s  issued f o r .  a s' ingle 

ten-year period; i t  i s  n o t  renewable. I f  minerals o r  coal  a re  discovered, 

the  permi t  may be converted t o  a lease issued f o r  an indeterminant period-. 

To obta in  the  lease, the  app l i can t  must f i l e  a $20.00 fee and geologic 

evidence w i t h  DMEM. A lease form subsequently provided by DMEM a l so  must 

be completed. Form DL-94 i s  used f o r  mineral leases; Form DL-71 i s  used 

f o r  coal leases. Coal p rospect ing  Permits  a re  issued f o r  a two-yea'r 

per iod  and may  be renewed once f o r  an add i t i ona l  two years. 

AS 38.05.020. A u t h o r i t y  and Dut ies  o f  the  Canmi:ssioner. 
AS 38.05.14.5. Leasing Procedure. 
1 1 AAC 82. Mineral Leasing Procedure. 
11 AAC 84. Other Leasable Minerals. 
11 AAC.86. Mining Rights. 
11 AAC 88. P rac t i ce  and Procedure. 

CONTACT 

Mineral Leasing Sect ion 
D i v i s i o n  o f  Minerals and ~ n c r g ~  Management 

"Department of Natural Resources 
323 East Fourth Avenue 
Anchorage, Alaska 99501 : Tel ephone: 274-3542 

, . 



SOLID WASTE DISPOSAL PERMIT ... .. , .. . , . . . .".. - . . .. 

DESCRIPTION . 

No person may es tab l ish ,  modi fy  o r  operate a  sol i d  waste disposal f a c i l i t y  

i n  the Sta te  o f  Alaska w i thout  a  S o l i d  Waste Digposal P e r q i t  f r a n  the  

Department of Envi ronmental Conservation (DEC) , except f o r  the fQ1 lowing : 

1. A  s ing le - fam i l y  o r  duplex residence whi* generates s q l i d  
waste and di:%p.ose~, o.f i t  on premises, 

I 

2. A farm on which s o l i d  waste generated f rq  $he operat iean of 
t h a t  farm i s  disposed. 

3. Inqi.nera@y f a c i l  i t j i e s  having q t o t a l  ra ted  _ _ . . .  ~ a p a ~ i t J c  . "  , . ,_ _ of 
! l ess  than 200 ~ o u n d s  q f  SQI i 4  wgqtg per I ? , Q ~ ,  
I: 

D e f i n i t i o n s  p e r t a i n i n g  t a  t h ! ~  p@mi,t in.c!yde! I', 
I I. "$91 i d  Waste O iqgsa l .  F a c i , l i t ~ ! '  yeaas en l n tmy~d ia t .e . '  , ' . .  

d isposal faci! i ty, t ransfer-  stgtfgn,. lqndf  111, inc inerato,r ,  
canpost ing p lan$ , - recyc l i ng  0): ~ e q l a m a t j o n  f a g ! l i t y p  any .' 

s i t e  u t i l i z e d  f o r  the ~ e d u c t i g n ,  ~qnss?igatlp,n, c ~ a u e ~ s i s n a  , 

o r  d isposal  o f  so l  i d  waste.. 

"Sol i d  Waste" mqps. al, 1  ynyanted OP t$i sgarded ~91. Id. gp 
s ~ i ~ s o l  i d .  ma te r ia l  whether pu t resc ib le  or nanputrescib le,  
o r i g i n a t i n g  ; fra. any source, i n c l  ~ d i ' ~ ~ g  but  rigt 'li.i$e@ t o  
garbme, pager, wmd, metal g lass?  p!asgis, pubher, clo.th, 
ashes, 1  i t t e r  and s t r e e t  sweepings ; dewqteyed ' sewage 
sludge, dead animals, o f f a l ,  junked veh ic les  and equipment, 
ma te r ia l  and d e t y i  s  resul  t i n g  frop $gnst,pyct ign qp' 
demo1 i t i o n  pro jec ts ;  abandoned 'an4 decaying s t r u ~ t u r e s ;  
hazardous wastes,, mine waste%, gravel pi.$ and quarry 
s p o i l  s; and overbupden except .that o , r i g i n a t i  ng f rqn "the 
cons t ruc t i on  o f  s i n g l e  bu i ld ings .  

REQUIREMENTS 

1 
A n  app l i can t  i s  requ i red  t o  sub.qit ~ q n p l e t e d  ' 0  Wa~!,g 

1 
,Disposal -Sol i d  Waste Management Permit" adpl i c a t i o n  f o w p  (no form number . 
I 
a v a i l a b l e )  showing,: 
t 

1. De'tai led plans and s p e c i f i c a t i o n s  f o r  t he  f a c i l  i ty. 



2. C e r t i f i c a t i o n  o f  compl i ance w i  t h  l o c a l  ordinances and 
zoning requirements. 

* .  
. . 

3. A r e p o r t  d e t a i l i n g  the  proposed method o f .  operat ion, :. . .  

populat ion and area t o  .be served, . t he -  charac ter is t i cs ; .  . . ' .  

q u a n t i t y  and source o f  ma te r ia l  t o  be processed, the  use : . 

and d i s t r i b u t i o n  o f  processed mate r ia l  s, method o f  res idue 
d isposal ,  emergency operat ing procedures, the  type and 
amount o f  equipment t o  be provided, and the  proposed 
u l t i m a t e  l and  use. . ,. . 

No application fee i s  .required. 

. . 
App l ica t ions  should be submitted a t  l e a s t  60 days p r i o r  t o  the commence- 

ment o f  operat ions. Upon the  r e c e i p t  o f  an a p p l i c a t i o n  DEC w i l l  pub l i sh  a 

p u b l i c  n o t i c e  i n  two consecutive e d i t i o n s  o f  a newspaper i n  the area o f  

the  proposed . a c t i v i t i e s .  Pub l ic  comments are accepted up t o  30 days 

f o l  lowing the f i n a l  no t ice .  . Pub1 i c  hearings a re  n o t  mandatory unless 

d i c t a t e d  by pub l i c  comment. A t  the  end o f  t he  30-day pub l i c  n o t i c e  

per iod,  DEC may a c t  on the  app l i ca t i on .  Sol i d  Waste app l i ca t i ons  a re  sent 

t o  the Alaska Departments o f  F i s h  and Game, Heal th and Socia l  ~ e r v ' i c e s ,  

Canmerce and Economic Development and Natural Resources f o r  t h e i r  review 

and comment. . 

Permi t  renewal i s  on l y  on request by the permi t tee  and must be submitted 

30 days p r i o r  t o  the permi t ' s  expi  r a t i o n .  The appl i c a t i o n  ' procedures f o r  

permi t  renewal a re  the  same as those requ i red  f o r  t he  i n i t i a l  ap&icati.on,, 

except t h a t  pub1 i c  n o t i c e  i s '  n o t  required.  . . 

. ;. 
Sol i d  Waste Permits may be issued f o r  a pe r iod  n o t  t o  exceed 5 years .. ... . 

' 

Permits may n o t  be t rans fe r red  w i thout  w r i t t e n  consent o f  DEC. 

. . 
AUTHORITY 

AS 46.03.020. Powers o f  the  De~a~r tment .  
AS 46.03.100. Waste Disposal Permit. 
18 AAC 15. Admin is t ra t ive  Procedures. 

: I 8  AAC 60. Sol i d  Waste Management. 



CONTACTS 

.. .. .. 
Penni t Coordi na to r  . . ,  . . 
Department o f  ~a t u r a i  Conservation 

. . 

Pouch 0 
Juneau, Alaska 9981 1 Tel ephone: 465-2670 

Regional o f f  i ces  : 
. . . . ' .  . 

I 

Regional Envi ronmental Supervi s o r  
Southeast Regional O f f i c e  
Department, o f  Envi r n m e n t a l  Conservation 
Pouch OA ! 
Juneau, A1 as ka 9981 1 Tel ephone: 364-21 48 

Regional Environmental Supervisor 
Southcentral  Regional O f f i c e  
Department o f  Environmental Conservat ion 
MacKay Bu i ld ing ,  12 th  F loo r  
338 Denal i  S t r e e t  
Anchorage, Alaska 99501 Tel ephone: 274-5527 

Regional Environmental Superv isor  
Northern Regional' O f f i c e  
Department o f  Environmental Conservat ion, ; 

P. 0. Box 1601 
Fairbanks, Alaska 99707 Telephone: 452-1714 

Regional Environmental Superv isor  
P r ince  Wi l l iam Sound Regional O f f i c e  
Department o f  Environmental Conservation 
Pouch E 
Val dez, Alaska 99686 Tel ephone: 835-4698 

TIDELANDS PERMIT 

DESCRIPTION 

Persons proposing t o  u t i l i z e  State-owned t ide lands and submerged lands f o r  

any temporary, sho r t  term use must f i r s t  ob ta in  a Tidelands Permit from 

the  D i rec to r ,  D i v i s i o n  of Land and Water Management, Deparatment o f  Natural 

cd Resources. 
\ 



D e f i n i t i o n s  pe r ta in ing  t o  t h i s  permi t  are: 

"Tidelands" means those lands which are  p e r i o d i c a l l y  covered by - '  . .  

t'idal waters between the  e leva t ion  o f  mean h igh  and mean low , T  

t i des .  

"Submerged lands" means those lands covered by t i d a l  waters 
between the  1  i ne  o f  mean low water and seaward t o  a  d is tance o f  ... -. 
t h r e e  geographical m i l e s  o r  as may he rea f te r  be p roper l y  c.laimed 
by the  State. 

. . 

REQUIREMENTS 

App l ica t ions  are  t o  be f i l e d  w i t h  the  D iv i ,s ion  o f  Land and Water Manage- 
, . 

ment on Form 10-107 and must inc lude in format ion  on the purpose o f  t he  
proposed p ro jec t ,  the method o f  const ruc t ion ,  and the  dates o f  t he  

cons t ruc t i on  period. A p re l  iminary p l a t  and 'a non-refundabl e  $20.00 
f i l i n g  fee  must accanp'any the  app1,ication. 

Before the  a p p l i c a t i o n  i s  approved, the  d i r e c t o r  'must advise each o f  t h e  

abu t t i ng  upland property owners o f  t he  p r o j e c t  by reg is te red  mai l  and 
. . 

a l low them 20 days from r e c e i p t  o f  the n o t i c e  f o r  comments. Also, t he  

department must receive f r a n  , the appl i c a n t  a  l e t t e r  o f  non-object ion to  

the proposed use o f  the  t ide lands o r  submerged lands f r a n  the Commissioner . 

o f  the  Alaska Department o f  F ish  and Game. Pub l ic  no t i ces  and hearings 

are  n o t  required.  F ina l  a c t i o n  i s  taken by t h e  D i r e c t o r  w i t h i n  60 days, o f  

r e c e i p t  o f  the  app l i ca t i on .  , 

* .  . 
. . a  

. The permi t does n o t  g ran t  the r i g h t  t o  remove mater ia l  s  from the  t i de1  ands , 

o r  submerged lands; nor  does i t  g ran t  the  r i g h t  t o  prospect f o r  o r  e x t r a c t  

minera ls  from t ide lands o r  submerged lands. Each permi t  i s  issued f o r  a  

du ra t i on  determined by the  D i r e c t o r  bu t  n o t  to. exceed f i v e  years.. 

,Renewals must be app l ied  f o r  i n  w r i t i n g  between 30 and 60 days p r i o r  t o  . . 

e x p i r a t i o n  of the o r i g i n a l  permi t .  An a p p l i c a t i o n  f o r  renewal must 

conta in  c e r t i f i c a t i o n  as t o  the  charac ter  and value o f  a1 1  improvements 

" e x i s t i n g  on the  land and reasons f o r  a  renewal. 



Pro jec ts  conducted on t idelands and submerged lands may a l so  r e q u i r e  a 

penn i t  issued by the  U.S. d e p a r k e n t  of the Amy, t d k p i  of ~ h i i n e e r s .  

AS 38.05.035. Powers and Dut ies o f  t he  D i rec to r .  
AS 38.05.330. Permits. 
11 AAC 62.710-800. T ide and Submerged Lands. 

CONTACTS 

D i  r e c t o r  
D i v i s i o n  o f  Land and Water Management 
Department o f  Natura l  Resources 
323 E. Fourth Avenue 
Anchorage, Alaska 99501 Tel ephork: 279-5577 

~ i s t r i c t  O f f i ces :  
. . 

Southeastern ~i s t r i c t  0 f f i , ce  , 

D i v i s i o n  o f  Land 
Pouch M 
Juneau, Alaska 99811 ~ e i  ephone : '465-2~1'5 

Southcentral  D i s t r i c t  O f f i c e  
D i v i s i o n  o f  Lands 
3327 Fairbanks S t r e e t  
Anchorage, Alaska 99503  el ephona: 279-7697 

Nor thcent ra l  D i s t r i c t  O f f i c e  
D i v i s i o n  o f  Lands 
4420 A i r p o r t  Way 
.Fairbanks, Alaska 99701 Tel ephone: 479-2243 

DEVELOPMENT WORK ON COAL DEPOSITS 

No person may i n i t i a t e  development work on coal depos i ts  located on s t a t e  

lands w i thout  the  advance approval o f  t he  p l a n 4 0 f  operat ions by the  S ta te  

Geol o g i  s t  of t h e  D i v i  s f  on o f  Geological Surveys, Department o f  Natural 

Resources (DNR) . 



REQUIREMENTS 

A l e t t e r  o f  a p p l i c a t i o n  must i nc lude  a  p re l im ina ry  p lan  o f  operat ion.  The 

p lan  s h a l l  c o n s i s t  o f  a  map w i t h  a  scale o f  1  i nch  t o  400 f e e t  and such 

o t h e r  maps t h a t  are necessary t o  show c l e a r l y  t he  i n t e n t  o f  the lessee as 

t o  f u t u r e  mining, v e n t i l a t i n g ,  and development o f  the mine. No 

a p p l i c a t i o n  fee  i s  requi red.  No p u b l i c  n o t i c e  o r  p u b l i c  hearings a re  

requ i  red. 

The p e n n i t  i s  issued f o r  a  d u r a t i o n  prescr ibed by the geo log is t .  

4 coal  min ing permi t  and/or . lease may be requ i red  by the  D i v i s i o n  o f  

~ i n e r a l  and Energy Management, DNR. 

. . .  
AS 27.20.005. Purposes. 
AS 27.20.010. Rules and Regulat ions..  . j 

11 AAC 46.01.0. Advance Approval . 

CONTACT 

S ta te  ' ~ e o l  o g i  s t  
D i v i  s i on  o f  Geological and Geophysical Surveys 
Department o f  Natura l  Resources 
3001 Porcupine Dr i ve  
Anchnrage, Alaska 99504 Telephone: 279-1437 





CHAPTER 4 

LAND TENURE 

-1 NTRODUCTI ON. 
, . 
I n  order  t o  p r e d i c t  the d i r e c t i o n  t h a t  f u t u r e  development i n  the  Beluga 

Coal D i s t r i c t  may take and what the  land- re la ted  b a r r i e r s  t o  t h a t  deve lop -  

ment may be, i t  i s  necessary t o  look  a t  the  area 's  land status,  land 

tenure, and r e s t r i c t i o n s  on land use.. To d o ,  t h i s ,  i t  i s  essen t i a l  t o  

i d e n t i f y  who holds the rea l  p roper ty  and. minera l  r i g h t s .  This  inc ludes 

. the  ownership o f  the sur face and subsurface as we l l  as who c o n t r o l s  o the r  

l e s s e r  r i g h t s  and i n t e r e s t s  i n  t he  land such as coal prospect ing permits,  

o i l  and . gas leases, coal  leases, and easements. The . l and use c o n t r o l  s, 

c l a s s i f i c a t i o n s ,  and zoning r e s t r i c t i o n s  imposed by government agencies 

a re  a lso  c e n t r a l  t o  an understanding o f  the land s i t u a t i o n  i n  the Beluga 

Coal D i s t r i c t .  

Normally, l a n d  s ta tus  and land tenure a re 'd i sp layed  g r a p h i c a l l y  by the  use 

of maps. F igure  2-1 shows the land status,  surface estate, .  as o f  

September 1978. However, . the, enactment o f  the Alaska Nat ive  Claims 

Sett lement Act  has caused a very complex land tenure s i t u a t i o n  t o  e x i s t .  i n  

Alaska, p a r t i c u l a r l y  i n  the Beluga Coal D i s t r i c t ,  and t h i s  map alone does 

n o t  t e l l  the  whole story.  . . 

Th is  chapter  w i l l  at tempt t o  c l a r i f y  the  major land tenure issues i n  t he  

Beluga Coal D i s t r i c t .  Discussed are  the major land hold ings and the  

c h a r a c t e r i s t i c s  o f  d i f f e r e n t  c lasses o f  ho ld ings  by the  State, the  Kenai 

Peninsula and Matanuska-Susitna Boroughs, the Nat ive  and non-Native 

p r i v a t e  land owners. Because t r a n s p o r t a t i o n  i s  so impor tan t  t o  energy 

resource devel opment, the types o f  e x i  s t i n g  rou tes  and proposed routes atid 

s i t e s  t h a t  would be a v a i l a b l e  have been addressed i n '  d e t a i l .  Several 

recommendations fo l l ow .  The recommendations are  n e i t h e r  exhaust ive nor  . . :. 

comprehensive, bu t  resu l  t f r a n  obvious concl u s i  ons reached by the  

researchers, e s p e c i a l l y  where inherent  c h a r a c t e r i s t i c s  i n  var ious  land, 

ownerships an? i n t e r e s t s  , def ined the  problem and l e d  t o  f a i r l y  
: . .  

s t r a i g h t f o r w a r d  recanmendati~ns. 



The Central  Beluga Coal D i s t r i c t  surrounds the  Athabascan Ind ian  V i l l a g e  

o f  Tyonek and the  former Moquawkie Ind ian  Reserve and l i e s  genera l ly  
between the  Be1 uga River  on the  east, t h e  Chakachatna. R ive r  on the  west, 

Beluga Lake on the  n o r t h .  and Cook I n l e t  on the  south (see lega l  

d e s c r i p t i o n  on page 7-2). 

The th ree  words t h a t  bes t  , desc r ibe  the  land ownership s i t u a t i o n  in,- the.,  

Beluga Coal D i s t r i c t  a r e ,  ' !vo lat i le , "  "exchange," and " l i t i g a t i o n . ! '  

" V o l a t i l e "  because> change i s  . so , exp los ive  i n  land ownership pat te rns  t h a t  
State, Nat ive  and Borough land ownership i s  l i k e l y  t o  s h i f t  q u i c k l y  and 

unpredictably.  "Exchange" because the  area i s  so h e a v i l y  affected by two 

pending Nat lve land exchanges. I1Li  t i g a t i o n "  because the State, Natives and . . 
, the two. Boroughs are a l l  invo lved i n  l awsu i t s  a f f e c t i n g  land r i g h t s  i n .  the 

. area . 
The major  landowner t rad ing  "out"  o f  the  area i s  the Sta te  o f  Alaska. 

Na t i ve  Corporat ions a re  t r a d i n g  " i n "  t o  the  area. Cook I n l e t  Region, Inc.  

i s  i n  the  process o f  acqu i r i ng  a l a r g e  b lock '  (311,040 acres) of c o a l - r i c h  

lands f r a n  t h e .  State, and the  Tyonek Nat ive  Corporation, i n  a d d i t i o n  ' t o  

s e l e c t i n g  land s e t  as lde f o r  i t  under ANCSA, has the op t ion  o f  acqu i r i ng  

i n  t rade w i t h  the  State, one township (23,040 acres) o f  land near t h e i r  

v i l l a g e  f o r  land they selected f r a n  the Kenai Nat ional  Moose Range across 

Cook I n l e t .  Both the  Matanus ka-Susi tna Borough and t h e  Kenai Peninsula 

Borough have selected land i n  the area as p a r t  o f  t h e i r  ten  percent 

municipal land en t i t l emen t  t o  S ta te  lands w i t h i n  t h e i r  boundary, an issue 

t h a t  i s  p resen t l y  be fore  the  Courts i n  Alaska. 

.The f o l l o w i n g  chapter i s  intended t o  g i ve  a rough overview o f  land tenure 

i n  regard t o  the  Beluga coal f i e l d s .  Th is  chapter was w r i t t e n  using June, 

1978 as a base year. But, consider ing the  s t a t e  o f  f l u x ,  any f u r t h e r  

p u r s u i t  o f  i n fo rma t ion  on land tenure should approp r ia te l y  be addressed t o  

tthe Alaska D i v i s i o n  o f  Lands. 



MAJOR LAND HOLDINGS 

. STATE LANDS, 

With the important  except ion o f  the former Moquawkie Ind ian  Reserve, 

almost the e n t i r e  area o f  the  Beluga Coal D i s t r i c t  i s  patented S ta te  land 

% w i t h  l ess  than one township Sta te  T e n t a t i v e l y  Approved land. Much o f  the  

S ta te '  Patented and Ten ta t i ve l y  Approved land i s  Mental Heal th Land. Other 

s i g n i f i c a n t  s t a t e  land hold ings i n  the  area are the  t ide lands along the  

coast1 i n e  and the  submerged lands o f  the  navigable t i d a l  waters o f  Upper 

Cook I n l e t .  The bed o f  Upper Cook I n l e t ,  genera l l y  def ined as n o r t h  o f  

Kp lg in  Island, i s  predominately Sta te  land. The beds o f  the  navigable 

, lakes and streams, such as Beluga Lake and River,  a re  a lso  Sta te  lands. 

. . 
.. . bur.ing the '  19501s, s h o r t l y  be iore  Statehood, Federal lands i n  the  ' ~ e l u ~ a *  

; Area. & r e  t ransferred t o  Alaska under the  a u t h o r i t y  o f  three Congressional . . 

Acts: The 1953 Submerged Lands Act, the 1956 Mental Heal th Enabl ing Act  

and the  1958 Alaska Statehood Act. Table 4-1 g ives and overview o f  ~ t d t e  
:land ent i t lements,  t h e i r  a u t h o r i t y  and acreages, and Table 4-2 the  S ta te  

n .  

Land Status i n  the Beluga Coal D i s t r i c t .  
. . 
& .  

. . 

' . congress approved Pub l ic  Law 31, Chapter 65, the submerged Lands Act,. i n  
,1953.   hi's law confirmed and es tab l ished the  t i t l e s  t o  lands beneath 

I 

. navigable water w i t h i n  s t a t e  boundaries and t o  the  na tu ra l  resources 

. . w i t h i n  ,, . 'such la.nds and water t o  the  states.  I t  a lso  provided f o r  the use. 
. , 

. . :,-. . , ~ , .  . and c.ontr01' . o f  . ,waterway bottoms and resources and confirmed the j u r i s - ,  

: d i c t i o n  a i d  con t ro l  .o f  t he  U.S. over  the natura l  resources o f  the  sea bed.., .. 
; . . of' t k c o n t f n e n t i l  s h e l f  seaward o f  State 'boundar ies.  This Act  d i d  q g t  

. . .. . . . . substant ia l ' . l y  a f f e c t  A laska1 s land hold ings u n t i l  Statehood. e a r l y  i n  1959. . : .  . . . . ,. . . . 
. . . I .  

. . 1.n 1956, the Mental H e a l t h  Enabl i n g  Act, Pub1 i c  Law 830, t i t l e d   rants t o  

. ' . ~ l a s k a  , f o r  Mental Health", author ized the  t e r r i t o r y  of Alaska t o  s e l e c t  . .  . . 
one  million acres o f  land f o r  the purpose o f  improving mental hea l th  

cokdi t i o n s  i n  : ~ l a s k a .  The p o t e n t i a l  revenue obtained from the development, 
. . 

. . . . . I' . . . . % ,  ' .  . 



CATEGORY 

Community development 
& expansion 

(U.S. f o r e s t  lands)  

Community development 
& expansion 

(other pub1 i c  lands)  

~ e n e r a l  l and  grant  

Schnnl (1915 Act)  
(Sec. 16 & 36 o f  
Surveyed townships) 

U n i v e r s i t y  (1929 Ac t )  
(Sec. 33 of Tanana 
Val l e y  townships) 

U n i v e r s i t y  (1  929 Ac t )  

Mental Heal th (1 956 Act )  

Submerged Lands (1  953Act) 
(Tidelands , submerged 
lands & shorelands) 

M i  scel  1 aneous Lands 

TABLE 4- 1 

ALASKA LAND ACQUISITION 

ACREAGE AUTHORITY IN 
1958 STATEHOOD ACT 

400,000 Sec. 6(a)  

400,000 ,Sec. 6 (a)  

102,550,000 Sec. 6 (b)  

. . 
100,000 Sec. 6 (k )  

1,000,000 Sec. 6 ( k )  

? Sec. 6 (m) 

REMARKS 

Grant 

Grant 

Reconf i rmed 

Reconf i rmed 

Reconfi rmed 

Reconf i rmed 

8 Reconf i,rmed 



, STATE LAND STATUS 

Beluga Coal D i s t r i c t  
, . ,  

T.1lN.-T.15N. and R.9W.-R.lUN.,S.M. " 

U. S. TO ST.ATE OF ALASKA - TYPE LEGAL DESCRIPTION DATE OF PATENT 

50-66-031 8 ' GS 401 T.13N.. R.9W. , . 

50-66-0314 MH 57 T.13N.. R.1OW. 

50-66-0214 GS 402 T.l3N., R.1OW. . . . . . ' .  

50-66-031 8 GS 401 T.l3N., R.9W. 

50-66-031 4 MH 57 T.13N.. R.1OW. ' 

50-66-031 4 GS 402 T.13N.. R.1OW 

50-66-031 5 MH-61 CRA T.13N.. R.11W. 

50-66-0289 MH-61 CRA T.13N.. R.11W. 

50-66-0322 CRA MH 63 T.13N.. R.12W. 

50-67-0234 CRA MH 58 

TA GS 396 

TA MH-70 

50-66-021 2 GS 215 

50-66-01 44 GS 412 

50-66-0376 CRA MH 69 

50-66-01 33 GS 411 

50-66-01 42 GS 403 

50-66-0375 CRA MH 65 T.13N.. R.13W. 

'50-67-021 2 MH 59 CRA T.12N.. R.13W. 

GS 396 T.l2N., R.1OW. 
(3 M i l e  Creek) 

50-66-031 6 MH 67 CRA T.14N.. R.12W. 

TA - Tentat ive1 Appruoved 
GS - General ~ e f e c t i o n  
MH - Mental Health 
CRA - subject  t p  C t v i l  Rtghts Act. For a peri.od of ti,me a l l  federal patents were 

. granted ibbject t o  the C f v i l  Rigqts Act, but no longer are. 



o f  the Mental Hea l th  Lands was t o  be an economic base on which t o  meet .the 

needs o f  the Mental Hea l th  Program. Alaska had ten  years from 1956 . i n  

which t o  se lec t  the  lands under t h i s  en t i t lement .  Table 4-3 l i s t s  .the 

general l oca t ions  o f ,  Mental Heal th Lands i n  .the Beluga Coal D i s t r . i c t .  

The t h i r d  Federal law was the  Alaska Statehood Act o f  1958 which enabled 

the  newly-formed S t a t e ,  t o  s e l e c t  103.5 m i l  1  ion  acres o f  Federal lands 

throughout Alaska. The type o f  lands the new Sta te  was author ized t o  

s e l e c t  under the Statehood Act were General Grant Lands from the huge 

pub1 i c  domain, Community Grant Lands from the Nat ional  Forests and o ther  

publ i c  lands near e x i s t i n g  communi t i e s  and i n  a d d i t i o n  confirmed pre- 

v i o u s l y  granted lands t o  the  t e r r i t o r y  as Sta te  lands, i n c l  t.rding School ; 

U n i v e r s i t y  and Mental Heal th Lands and var ious miscellaneous parcels.  

Submerged lands and the  beds o f  navigable waters were a lso  granted a t  

Statehood pursuant t o  the Submerged Lands Act. I n  the Beluga D i s t r i c t ,  

a l though much o f  the  uplands were selected under the general g rant  land 

a u t h o r i t y ,  the h e a r t  o f  the  d i s t r i c t  was acquired under the Mental Heal th 

Enabl ing Act. The S ta te  was allowed 25 years t o  se lec t  General Grant 

Lands, a per iod which exp i res  i n  1984. 

T e n t a t i v e l y  Approved Lands 

A f t e r  the Sta te  D i v i s i o n  of Lands i d e n t i f i e d  and selected lands they. 

wanted ( c a l l e d  S ta te  Select ions) ,  t he  Federal Bureau o f  Land Managqment 

determined the correctness and appropriateness o f  the  requested sel ec- 

,ti ons. "Tentat ive Approval " (T. A. ) f 01 1 owed. Under Tenta t ive  Approval , 
the  j u r i s d i c t i o n  o f  the  lands f o r  admin i s t ra t i ve  purposes was t rans fe r red  

t o  the State. Ten ta t i ve  approval i s  - n o t  s i m i l a r  t o  I n t e r i m  conveyance 

1 C .  f o r  Nat ive  selected lands, i n  t h a t  In ter i rs  Conveyance actual  l y  

passes lega l  t i  t l e  t o  the  Nat ive  Corporations, whereas Tenta t ive  Approval 

g rants  equ i tab le  t i t l e .  Equ i tab le  t i t l e  means t h a t  a r i g h t  t o  the  land 

e x i s t s ,  bu t  i s  sho r t  o f  f u l l  t i t l e  (equ i tab le  t i t l e  1s s i m i l a r  t o  " c o l o r  
. . 

o f  t i t l e " ) .  



TABLE 4-3 

MENTAL HEALTH LANDS 

BELUGA COAL DISTRICT 

' Leqal Descr ip t ion  Acreage 

9,885.71 

U.S. Patent No. 
. . .  

Mental Hea l th  No. 

. .  - T.l2N., R.l lW., S.M. T r a c t A .  .. 

.Sects.-6, 5, 4, 3, 7, 8, 9, 10, 
- 18, ,179 1.6, 15, 22, 21, 20, 19, 

- ' 29,' 28, 27, 

(No Patent- 
T e n t a t i v e l y  Approved) 

T.l2N., -R.12W., S.M.'Tract A 
Sec. 1-24, 27-34 

. . 
T.l2N., R.13W., S.M. Sec 1-36 

50-67-0234 CRA MH-58 

50-67-021 2 CRA 
- .  

MH-59 

P T.13N.,R.lOW.,S.M. 
I 

w Sec ' s. 4-9, 16-21, 28-33 
50-66-031 4 CRA MH-57 

T.l3N., R. l lW.,  S.M. T rac t  A 
USS 3964 #1 & 2 

.. -7-.13N., R.12W., S.M. Sec. 1-36 50-66-0322 CRA MH-63 

50-66-0375 CRA MH-65 'T.13N., R.13W., S.M. Sec. 1-36 

T.l4N., R.l2W., R.M. Sec. 1-36. 22,939.96 50-66-031 6 CRA MH-67 

T.14Na:, R.13W., S.M. T rac t  A 
Sec. 1-3 

10-12 
13-1 5 
22324 
25-27 
34 -3 6 

50-66-0376 CRA MH-69 

. . 

: 167,154.62 Acres 
- - . . . .  . .  

. . .  TOTAL 

Source: 'S ta te  o f  Alaska Status P l a t s  



S t a t e  Selected and S ta te  T e n t a t i v e l y  Approved lands were a v a i l a b l e  f o r  

se lec t i ons  from lands surrounding the  v i l  1  ages by Na t i ve  V i l l  age corpora-3 

t i o n s  under ANCSA, ( b u t  n o t  t o  Regional Corporations, except the regions 

rece ive  the  subsurface es ta te  o f  a l l  V i l l a g e  lands). Since most of the 

S ta te  lands i n  the  Beluga D i s t r i c t  a re  Sta te  patented lands; on ly  a small- 

amount o f  S ta te  land was a v a i l a b l e  f o r  s e l e c t i o n  by the  Natives. ~ a n d s  

n o r t h  o f  the  Moquawkie Ind ian  Reserve i n  T. 12N., R. 11W. have been selected 

by the  Tyonek Nat ive Corporat ion because they conta in  some T e n t a t i v e l y  

Approvcd State land, some o f  which i s  Mental Hea l th  larid. I f  the 

s e l e c t i o n  i s  approved by the  Bureau o f  Land Management, and the issue i s  

i n  court ,  the  sur face es ta te  w i l l  be conveyed t o  the Tyonek Nat ive Corpor- 

a t i o n  and the subsurface es ta te  w i l l  be conveyed t o  Cook I n l e t  Region. 

Pa tented Lands _ ' . i  

I n  order  f o r  t he  T e n t a t i v e l y  Approved lands t o  become patented, the 

Federal government was requ i red  t o  survey the  lands. The patent  i s  a 

t i t l e  document, s i m i l a r  t o  a deed, which conveys the  f i r s t  t i t l e  of 

government land t o  others. Wi th in  the patents granted t o  the State, . 

several r i g h t s  were reserved (he ld)  by the Federal government; among these 

are r ights-of-way f o r  cons t ruc t i on  o f  r a i  1 roads, te legraph and t e l  cphone 

l i nes ,  d i tches and canals. Patented lands, as conveyed, a re  sub jec t  t o  

any a1 ready vested and accrued water r i g h t s  f o r  mining, a g r i c u l  ture, o r  

manufactu r i ng .  

Patents granted t o  the State, p r i v a t e  persons and Nat ive  a l l o tees ,  a f t e r  

t he  passage o f  the  Alaska Nat ive  Claims Sett lement Act, w i l l  s t i l l  conta in  

these standard reservat ions  by the  Federal government. Patents granted t o  

Nat ive  v i l  1  age and reg iona l  corpora t ions  throughout most o f  the s t a t e  

w i l l ,  however, n o t  inc lude these reservat ions .  This change was a f fec ted  

through the  determinat ion t h a t  ANCSA was n o t  a p u b l i c  land law, bu t  a 

se t t lement  o f  abo r ig ina l  claims, and as such, reservat ions  by the Federal 

government were no longer appropr iate.  There does remain a quest ion as t o  

what w i l l  be conveyed t o  the  Nat ive  Corporat ions +n the  Cook I n l e t  Region 

as a r e s u l t .  o f  the  agreement t o  exchange State,. Federal and Nat ive  Lands. 



Mental Heal t h  Lands 

Under congressional l e g i s l a t i o n  passed when Alaska was a t e r r i t o r y  and re- 

a f f i rmed i n  the Statehood Act, t he  Sta te  i s  e n t i t l e d  t o  s e l e c t  1,000,000 

acres of land t o  support Mental Hea l th  Programs. P r i o r  t o  J u l y  1, 1978 

lands seiected f o r  t h i s  purpose were administered by the Sta te  w i t h  . , *. 

d isposal o f  these lands on ly  being made a f t e r  approval by the Mental 

Heal t h  Board. 
.. .. 

On J u l y  1, 1978 l e g i s l a t i o n  became e f f e c t i v e  which abol ished the Mental 

Heal th Land t r u s t  and which created i n  i t s  place a monetary t r u s t  t h a t  

.. would support the mental hea l th  programs i n  the fu tu re .  By t h i s  l e g i s -  

l a t i o n ,  a l l  former Mental Heal th lands o r  approved f o r  pa tent  t o  

t h e  s t a t e  were redesignated as General Grant lands. Th is  redesignat ion 

al lows these lands t o  be more e a s i l y  administered o r  disposed o f  by the  

s t a t e  i n  conveying out  i t s  land management func t ion .  This former Mental 

Heal th Land i s  now a lso  a v a i l a b l e  t o  m u n i c i p a l i t i e s  f o r  se lec t i on  urider 

the  terms o f  AS 29.18, the  Municipal Ent i t lement  Act. The redes ignat ion  

o f  Mental Heal th lands t o  General Grant lands does no t  e f f e c t  the  v a l i d i t y  

o f  any deed, cont rac t ,  sale, lease, easement, r ight-of-way, permit,  mind 

era1 lease disposal o r  o ther  conveyance o f  the  land. 

.Water Wqy Bottoms , . 

Under the  a u t h o r i t y  o f  Sect ion 6(m) o f  the  ,Alaska Statehood Act, the 

Submerged Lands Act o f  1953, and o ther  c o u r t  decisions, the  S ta te  holds, . '. 

, t i t l e  t o  land under.navigable and t i d a l  waters w i t h i n  the  State.  ~ i t i e  t o ,  

these .la,nds was vested upon admission as a Sta te  t o  t h e  ~ n i ' t e d  States on 
January 3, 1959. 

Navigable Waterways 

I d e n t i f i c a t i o n  o f  navigable streams i n  the  areas o f  N a t i v e ' v i l l a g e  land 

. ' withdrawal's. has been made by the  S ta te  o f  Alaska D i v i s i o n ,  o f  Lands. The 
, fl 



. i d e n t i f i c a t i o n  was l i m i t e d  t o  the  conf ines o f  v i l l a g e  land withdrawals and 

i n  some cases may be incomplete. I .  

. 

The. Chuitna R ive r  i s  the on ly  water body considered f o r  n a v i g a b i l i t y  by 

the  Bureau of Land Management on lands selected by the Tyonek Na t i ve  

Corporat ion. It has been determined t h a t  the  Chuitna R iver  i s  n o t  a 

navigable: r i v e r  by reason o f  t r a v e l ,  t rade and commerce, according . to 

. : recommendations issued December 24, 1975 by the  BLM which a1 lowed a 30 day 

n o t i c e  per iod t o  submit comments. No comments were received on the  

determinat ion  of non-navigabi l  i ty o f  t he  Chuitna River.  

. . -  
A c c o r d i n g  t o  the  s ta te ,  navigable r i v e r s  are  located w i t h i n  the  cook ~ n l e t  

r' ' Land Exchahe, Be1 uga Pool, p a r t  o f  the  Tyonek Nat ive Corporat ion V i l l a g e  

. ~ i t h d r a w a l a r e a .  T i t l e  t o  land beneath the navigable streams i s  t o  remain 

wi. th, the;State. The S ta te ' s  determinat ion o f  the navigable waters i n  the 

area., i s  . l,i sted i n  Table 4-4. 
' 

. 7 . . . > 

. , 

. . . What . 'makes . a stream o r  lake navigable i s  def ined somewhat d i f f e r e n t l )  by' 

8 I 

the  Stage and Federal governments. The Federal government's focus i s  on 

" t rade  and commercial a c t i v i t y .  The Sta te  considers a c t i v i t i e s  such as.. 
, , 

f l o a t  plane docking, dog s led  routes on the i c e  dur ing  the  .w in ter ;  and 

ve'ssel p a s s a b i l i t y ,  as appropr ia te  c r i t e r i a  f o r  determinat ion o f  navig- 

a b i l ' i t y .  The Corps o f  Engineers & Bureau o f  Land Management determine 

nav'igabil i t y  o f  Alaskan waters . f o r  the Federal .government. . . 

I n  h i s  24 Issue p o l i c y  document on the  Nat ive  Land Claims Sett lement dated 

March, 1'978, the  Secretary o f  I n t e r i o r ' s  p o l i c y  regarding the  d i s p o s i t i o n  

o f  lands under navigable waters inc ludes the  fo l l ow ing :  
3 

o Ownership t o  submerged lands beneath navigable streams w i l l  be 
conveyed on a sec t ion  by sec t i on  basis. Sections w l t h  lands 
under navigable streams no t  selected w i l l  remain i n  Federal, o r  
i f  appl i cab le ,  S ta te  ownership. 

o The process o f  determining n a v i g a b i l i t y '  o f  Alaskan streams and. 
i d e n t i f i c a t i o n  o f  i n land  waters i s  t o  cont inue. C r i t e r i a  f o r  

: n a v i g a b l l i t y  . i s  t o  be mu tua l l y  establ ished between t h e  State, 
Nat ive  groups and the  Bureau o f  Land Management. Confl  i c t s  . i n  . 
op in ion  w i l ' l  be brought be fore  the  F e d e ~ a l  Regional S o l i c i t o r  
f o r  review ,and poss ib le  1 i t i g a t i o n .  



TABLE 4-4 , 

. . .  

STATE DETERMINATION OF NAVIGABLE WATERS 

BELUGA COAL DISTRICT* 

R iver  Locat ion , .  

Theodore R iver  

Lewis R iver  

Mi'ddl e ' R i  ver  

T.13N., R.9W., S.M. 

' T.l3N., R.9W., S.M. 

! 

Chui tna  R iver  T.l2N., R . l l W . ,  S.M. 

Three M I - l  e Creek 

Congahbuna Lake 

Be1 uga R i  ver  

Cha kachatna R iver  

:. 
T.lZN., R. lOW., S.M. 
Sec. 8 & 9 

T. l lN.,  R. lZW.,  S.M. 

T.13N., R.9, 10 & l l W . ,  S.M. 

T.13N., R.l6W., S.M. 

N i  k o l a i  Creek T.l lN., R.12W., S.M. 

Coastal Waters T.11-13N., R.8-12W., S.M. 

I 

*Since determinat ions o f  navigable waters were made o n l y  w i t h i n  the  
conf ines o f  t he  Tyonek V i l l a g e  withdrawal lands, o the r  areas o f  these I 

s t~eams o r  lakes may a l so  be determined navigable. 

.Source: S ta te  o f  Alaska, Department o f  Natura l  Resources, D i v i s i o n  
o f  Lands, Water De l i nea t ion  Maps. 



Since the re  i s  no consensus on what determines n a v i g a b i l i t y ,  Federal 

. c o u r t s  w i l l  decide f i n a l l y  whether a p a r t i c u l a r  stream o r  l ake  i s  indeed 

navigable o r  non-navigable. 

According , t o  the 'Alaska Admin is t ra t ive  Code (1 1 AAC 83.625), lands 

underneath navigable streams and 1 a kes are  c a l l  ed "shorel  ands ." . These are 

lands belonging t o  the  S ta te  which are  covered 'by non- t ida l  waters up t o  
, '. . 

t he  ord inary  h igh  water mark, deemed navigable under U.S. laws. 

Shorelands d o n ' t  i nc lude  t ide lands o r  submerged lands as the l a t t e r  are 

covered pe r iod i ca l  l y  by t i d a l  ac t ion .  Tide1 ands, submerged 1 ands and 

shorelands are a l l  types o f  lands beneath navigable waters. Tidelands and 

submerged lands are  beneath coasta l  waters; shorel ands are beneath i n1  and 

waters . 

Tidelands 

Tidelands are lands which a re  p e r i o d i c a l l y  covered by t i d a l  waters between 

t h e  e leva t ion  o f  mean h igh  and mean low t ides .  The Sta te  a lso  has t i t l e  

t o  the  "submerged lands." which a re  those covered by t i d a l  waters between' 

t he  mean low water 1 i ne  (zero  e leva t ion )  seaward three geographical lor  

n a u t i c a l  mi les  (3.45 s t a t u t e  mi les) .  

The S t a t e  cannot s e l l  i t s  t i de ,  submerged and shore lands (AS 38.05.045).. 

'. , . . 

I n  g ran t ing  any permit o r  easement t o  t i d e  o r  submerged lands, the upland 

owner has the f i r s t  preference t o  the  use o f  the  land. I f  the  pro jec ted 

use o f  t he  permi t  invo lves  a h y d r o e l e c t r i c  p r o j e c t  o r  uses equipment which 

m igh t  d i v e r t ,  obs t ruc t  o r  pol l u t e  the  f l ow  o f  a r i v e r  o r  stream, the  

appl i c a n t  must ob ta in  p r i o r  approval f r a n  the Department s f  F i s h  and Gallie. 

g he same approval i s  ' requ i red  i f  any o f  the  waters o r  mater ia l  s  from 

r i v e r s ,  lakes, o r  streams are  u t i l i z e d .  

Leases are  required f o r  any p r o j e c t  i nvo l  v ing  subs tan t ia l  development o f  

semi-permanent . o r  permanent s t ruc tu res  on State, owned t i d e  and submerged 
I '  



lands. Typical  uses f o r  which leases are  required inc lude construct ion.  o f  

.,. p i e r s ,  wharves, causeways, boat marinas, f ill f o r  expansion o f  commertl d l  
a c t i v i t i e s  and log  storage o f  a permanent nature. 

I n  ' t h e  event the  use o f  t he  .permit invo lves  navigable water o r  i n  any way 

i n t e r f e r e s  w i t h  navigat ion,  permission must be obtained from the Corps o f  

Engineers. For example, when a r ight-of -way appl i c a t i o n  o r  permi t  f i l e d  

by the Department o f  Transpor ta t ion  f o r  a p o r t i o n  o f  road from Chuitna t o  

Goose Bay, the  Corps was necessar i l y  consulted. Before the  permi t  was 

approved, the  Corps expressed i t s  p re l im ina ry  consent by f i l i n g  a l e t t e r  

of non-object ion (LTR) i n  the  case o f  each p o t e n t i a l  crossing o f  a stream 

o r  r i v e r .  

The S ta te  land c l a s s ' i f i c a t i o n  system whi'ch i s  c u r r e n t l y  being rev ised . i s  , 

s i m i l a r  t o  zoning, i n  t h a t  there  are d l  f f e r e n t  c l a s s i f i c a t i o n  ca tegdr ies  

which r e f l e c t  the c a p a b i l i t i e s  and d i f f e r e n t  p o t e n t i a l  uses o f  the  lhnd.' 

~ n l  i k e  zoning, however, the  c l a s s i f i c a t i o n  system app l ies  t o  State-owned 

land only. A1 so unl i ke zoning, the  present  s t a t e  c l a s s i f i c a t i o n  systein 

conta ins no prov is ions  t o  guarantee t h a t  once t i t l e  t o  State-owned land is:- . 
passed, i t  w i l l  cont inue t o  be used f o r  t he  c l a s s i f i e d  purpose. .%he.- 

c l a s s i f i c a t i o n  s y s t m  i s  present ly  undergoing r e v i s i o n  w i t h i n  the  D i v i s i o n ,  

of Lands. ( S t a t e  D i v i s i o n  o f  Lands, CZM Report, December 31, 1977. . .For' 

more informat ion,  con tac t  Planning & ~ l a s s i f i c a t i o n  Sect ion o f  t he  S ta te  . . .  

D i v i s i o n  o f  Lands f o r  de ta i l s . )  

19. t h e ,  Beluga. Coal D i s t r i c t ,  t he  f o l l o w i n g  land c l a s s i f i c a t i o n s  e x i s t :  ? .  

, , Resource Management Lands . ~ 

I ' n d u s t r i a l  Lands 
Reserved Use Lands 

. - 
Mater i  a1 Lands' 

. , 

The Beluga Land C l a s i i f i , c a t i o n s  a r e '  described and are  tabulated i n  
, , . . 

, . fb1lowlr-1~ s e c t i o n s ' t o  show ownership r i g h t s  and the  ex tent  o f  development. 
. . , , i  



The primary reference i n  the  Alaska Sta tu tes  t o  Sta te  hand C l a s s i f i c a t i o n  

i s  found i n  AS 38.05.300, which provides f o r  t he  D i r e c t o r  o f  the S ta te  

D i v i s i o n  o f  Lands t o  make a p re l im ina ry  c l a s s i f i c a t i o n  f o r  the sur face use 

o f  a l l  lands i n  the areas he considers necessary and proper f o r  f u t u r e  

development. The c l a s s i f i c a t i o n  together  w i t h  the land-use p lan  i s  then 

t ransmi t ted  t o  the Commissioner o f  Natura l  Resources f o r  approval, 

mod i f i ca t i on ,  o r  r e j e c t i o n .  This does no t  prevent r e c l a s s i f i c a t i o n  ,of 

lands where the  pub1 i c  i n t e r e s t  warrants r e c l a s s i f i c a t i o n  nor does i t  

preclude m u l t i p l e  uses o f  lands when the d i f f e r e n t  uses a re  compatible. A 

major r e s t r i c t i o n  on the  c l a s s i f i c a t i o n  o f  S ta te  lands i s  contained i n  the  

above referenced s ta tu te ,  which states,  

"No S ta te  land, water o r  land and water areas sha l l ,  except by a c t  o f  
t he  Sta te  Leg is la ture ,  be closed t o  mu1 t i p l e  purpose use i f  the  area 
i n v o l  ved conta ins more than 640 acres." 

Resource Management iands 

Resource management lands conta in  an assoc ia t ion  o f  sur face and/or sub- 

sur face resources which are especi a1 l y  s u i t e d  t o  mu1 ti p l e  use management. 

I n  the t3el uga Coal D i s t r i c t ,  Resource Management Lands are being used i n  

several ways: o i l  and gas leasing,  coal  prospect ing and leasing, a t imber 

sa le  and mining permits, w i t h  some uses overlapping on the  same, lands. 
, . 

Approximately- h a l f  o f  the  Beluga D i s t r i c t  i s  under resource management 
c l a s s i f i c a t i o n s .  . .  . 

I n d u s t r i a l  Lands 

I n d u s t r i a l  lands are  those which, because o f '  l oca t i on ,  physical features 

o r  adjacent developments, may best  be u t i l  ized f o r  i n d u s t r i a l  purposes. 

According t o  the  S ta te  Admin is t ra t i ve  Code, these lands may be disposed of, 

by lease o r  sale (11 AAC 52.070). 



. . I 

.:.', There a r e  G r r e n t ~ ~  several s i t e s  o f  va ry i  ng si.zes %which are  c l a s s i f i e d  as 
: . i n d u s t r i a l  s i  . tes  . i n  the Beluga D i s t r i c t .  These inc lude t h e  Kodiak . Lumber , 

: docki,ng f a c i l  i ty a t  North Forelands; the  ~Chugach E l e c t r i c  Power P l a n t  near 
~ ~ o n e k ,  a n d  several o the r  s i t e s  are operated by Texaco and A t l a n t i c  

* , . .. Richfle1.d. See Table 4-5 f o r  l i s t  o f  i n d u s t r i a l  s i t es .  

.Lands leased f ran the  Sta te  f o r  commercial o r  i n d u s t r i a l  purposes can only 

be used . f o r  the  purposes designated and are  sub jec t  t o  l o c a l  b u i l d i n g  and 

zoning codes, which i n  the Beluga D i s t r i c t  l a r g e l y  invo lves  the  Kenai 

~ e n i n s u l  a Borough, a1 though t h e  Matanus ka Borough has j u r i s d i c t i o n  

genera l l y  n o r t h  o f  Beluga Lake' and eas t  o f  t h e  Susitna F la ts .  

Reserved Use Lands 
. . . 
' * ' .  

4 .. . . 

.Res.erved use lands are  those which have been t rans fer red,  assigned, o r  de- 
' i  

s ignated f o r  o r  f o r  f u t u r e  pub1 i c  use by a ' governmental o r  

quasi-govermental agency,. o r  f o r  f u t u r e  development o f  new townsi tes, o r  

f o r  f u t u r e  expansion o f  e x i s t i n g  townsites. Reserved use lands are  

a v a i l a b l e '  f o r '  leas ing and may be u t i l i z e d  under an Inter-Agency   and 
Management Transfer.  Lands t rans fe r red  t o  a q u a l i f i e d  agency may be 

u t i l i z e d  by sublease o r  any o ther  manner prov id ing  such u t i l i z a t i o n  i s  
cons is ten t  w i t h  the  func t i on  o f  t he  agency and the  prov is ions  o f  t h e  Land 

Act. 

See Table 4-6 f o r  the  l i s t  o f  app l i ca t i ons  o r  requests on f i l e  a t  .the 

D i v i s i o n  o f  Lands f o r  Reserve Use C l a s s i f i c a t i o n s  i n  the Beluga ~ o . a l  

' '  D i s t r i c t .  w 

Mate r ia l  Lands 

The S ta te  o f  Alaska i s  author ized by Alaska S ta tu te  38..05.110 t o  . s e l l  . 

sand, a rock, gravel,  pumice, c l a y  and o ther  materia1.s located on 

, state-&ned t ide lands and uplands.   ate rial' sales are  administered by the 
. , 

Depar:$ment o f  Natura l  .'Resources, D i v i s i o n  o f  Land and Water Management . 

u " d e r " t t k  ' r egu la to ry  a u t h o r i t y  o f  11 AAC 76. 
'. . , 



TABLE 4-5 . ,  

SITE 
NUMBER 

TOWNSHIP 
LOCATION & 

S lZE 

INDUSTRIAL SITES 

BELUGA COAL DISTRICT 

JUNE 1978 

DESCRIPTION 

C170 T.11N., R.l2W., S.M. Tide1 ands 
Sec. 28, 255.87 ac. 

DATE 
CiASSI FIED 

C1313 T.11N.) R.12W., S.M. 0 & G Support F a c i l i t i e s  9-30-65 
Sec. 27, 248.64 ac. 

C1336 T. l lN.,  R.l2W., S.M. 0 & G support F a c i l i t i e s  ,12-27-65 
Sec. 28, 351.45 ac. a 

T.l3N., R.lOW., S.M. 
Sec. 27, 80 ac. 

Chugach E l e c t r i c  Power P l a n t  4-8-66 

C1369 T.llN., R.l2W., S.M. 0 & G Support F a c i l i t i e s  4-1 3-66 , 
Sec. 28, 126 ac. . ( t i de lands )  

C'1483 T.llN., R.12W., S.M. 0 & G Support F a c i l i t i e s  2-21 -68 
Sec. 29, 397 ac., & 
Sec. 30, 6 ac. 

C1487 T. l lN.,  R . l l W . ,  S.M. Ship Docking F a c i l i t y  2-6-68 : 
Sec. 28.81 33, 36.82 ac. 0 & G'Support F a c i l i t i e s  

( t i d e 1  ands) 

C1906 ' T.llN., R . l l W . ,  S.M. Ship ~ o c k i n g  F a c i l i t y  5-28-74 
ATS 931, 44.86 ac. Kodiak Lumber Company 

3 .  

Source: s t a t e  o f  Alaska, Department o f  Natura l  Resources Status 'P la ts .  For ' ' 

complete l e g a l  descr ip t ions ,  i n c l u d i n g  a1 i q u o t  p a r t  descr ip t ions ,  
contac t  Alaska D i v i s i o n  o f  Lands. 

. . 



TABLE 4-6 

RESERVED USE LANDS 

BELUGA COAL DISTRICT 

JUNE 1978 

ADL LOCATION 
APPLICATION # & SIZE (Acreage) 

T.l3N., R.lOW., S.M. 
Sec. (corners)  1-4, 
15 acres 

T.l2N., R. l lW. ,  S.M. 
Sec. 26 & 28, 26 acres 

T.IlN., R.l4W., S.M. 
Sec. 6, 30 acres 

DESCRIPTION 
? .  

Beluga R ive r  access 
barge land ing s i t e  

Chu i t  R ive r  
access s i t e  

West Creek. 
access s i t e  

T.llN., R.I3W., S.M. N i k o l a i  Creek 
Sec. 14, 7 acres access s i t e  

DATE OF 
CLASSIFICATION 

26919 T.llN., R.l3W., S.M. N i  ko l  a i  Creek 3-25-65 
Sec. 22, 640 acres Rec. & Waterfowl 

Area 

26922 T.l4N., R.9W., S.M. Skoog Lake & 3-25-65 
Sec. 36 & 31, 640 acres Ivan R ive r  

45327 T.l2N., R.lOW., S.M. barge land ing s i t e  5-2-69 
Sec. 20 (U.S.S. 4679) 

54956 T.l4N., R.llW., S.M. Dept. o f  F i sh  & Game 7-21-71 
Sec. 32 request  

. . 
, . 57066' T.llN.,R.lZW.,S.M. Future S ta te  Sub- 4-17-72 

. . 
. . , . I . '  . . . . Sec..3, 4, 5, 6, 7, 8, d i v i s i o n  

9, & . l o  
; .  . . . . . 

. . . "  ./ . . . T.l2M., R.l2W., S.M. 
8 .  

Sec. 33 & 34 . . 
. . . . 

' : p 9 7 2 0 : .  . ;, . . . .  .. T.l2N., R.lOW., S.M. Dept. o f  F i sh  & Game . 2-,2073 
Sec. 7, 5.2 acres request.  

. , 

. . . :  
' - .  ' '~o(mc.e: , s t a t e  o f  Alaska, Department o f  Natura l  Resources. For complete '. 

: , . .  I . .  ,. , . 
. + . , ,. 1'. I .. . ..:. :<i ,':. Legal' D e s c r i p t l ~ n s . ,  i n c l  uding A1 i q u o t  p a r t  desc r i  pt.ions, con tac t  

,. >: ,  ~ . .  , ... , . . ' Alaska :D!vlsl'op o f  Lands. 
1 , , .. . ' :  ., ,:: .. . , .. , . . . .. . . . , . .  



General a u t h o r i t y  f o r  the sale o f  ma te r ia l s  from the  s t a t e  lands requ i res  

the  D i r e c t o r  o f  the  D i v i s i o n  of Lands t o  recommend areas and terms of 
ma te r ia l  sales t o  the   anm missioner o f  Natural Resources. The D i r e c t g r l i  

a u t h o r i t y  has been delegated departmental ly  t o  t h e  D i r e c t o r  o f  Land .and 

Water Management. 

The s t a t u t o r y  requirements f o r  p u b l i c  n o t i c e  and review (AS 38.05.305 and ., 
AS' 38.05.345) are  the  same f o r  compet i t i ve  mater ia l  sales (sales o f  more 

than $5,000 worth o f  ma te r ia l s )  as they are  For t i de land  leases. 

L i  kewise, the s t a t u t e  deal ing w i t h  navigable o r  publ i c  waterways . .(AS 

38.05.127) as discussed under t i d e l a n d  leases app l i es  t o  mater ia l  sales. 

Before a pub l i c  hear ing on the sa le  i n  con junc t ion  w i t h  sect ions 305 and 
. . 

. 345, o r  i n  any case no . . less than 21 days before  the  sale, the  Sta,te 

D i r e c t o r  o f  Land & Water Management must make a v a i l a b l e  t o  the  publ i c  a 

w r i t t e n  dec is ion  i n  which a re  s e t  ou t  t he  f a c t s  and the  appl icable'  law 

upon which the determinat ion t h a t  t he  sa le  w i l l  serve the best  i n t e r e s t s  

of the  S t a t e  i s  based (AS 38.05.035(a)(14)). 

Under AS 38.05.115(a), n o t  more than $5,000 worth o f  ma te r ia l s  may be so ld  

by nonadvertised , negot iated sale t o  the same purchaser w i t h i n  a one-year 

period. Also a f f e c t i n g  Ma te r ia l  Sales are the  c l a s s i f i c a t i o n  regu la t ions ,  

which a re  covered i n  a separate sec t i on  o f  t h i s  chapter. 

A l l  ma te r ia l s  t o  which Alaska may ho ld  fee t i t l e  o r  t o  which Alaska may: 
, . 

become e n t i t l e d  may be so ld  (11 AAC 76.400). 

. , 

Under 11 AAC 76.415, p r i o r  t o  the  . o f f e r i n g  o f  any ma te r ia l s  f o r  sale, t he  

lands uporl which the ma te r ia l s  a re  located must be c l a s s i f i e d  or, i f  they 

are  a l ready c l a s s i f i e d ,  t he  c l a s s i f i c a t i o n  must be reviewed by the  

D i r e c t o r  o f  the D i v i s i o n  o f  Lands. 



Minimum qua1 i f i c a t i o n s  f o r  a  ma te r ia l  sa le  app l i can t  a re  provided f o r  i n  

11 AAC 76.420. S p e c i f i c a l l y ,  an app l i can t  must: 

1 be a  c i t i z e n  o f  the'U.S. and a t  l e a s t  19 years o f  age; o r  
. . 

2. havd f i l e d  a  dec la ra t i on  o f  i n t e n t  t o  become a  c i t i z e n  and be a t '  
l e a s t  19, years o f  age; o r  

. 3 .  be a  group, assoc ia t ion  o r  corpora t ion  author ized t o  conduct . .. 

business i n  Alaska; o r  

4 .  be a c t i n g  as an agent q u a l i f i e d  by f i l i n g ,  p r i o r  t o  the  time s e t  
f o r  t he  auct ion, a  proper power o f  a t to rney  o r  l e t t e r  of 
au tho r i za t i on .  

The regu la t i ons  genera l l y  p rov ide  f o r  the  procedures t o  be fo l lowed i n  

mater ia l  sales r a t h e r  than s p e l l  i ng  ou t  environmental, soc ia l  o r  o t h e r  
c r i t e r i a  which should be used t o  determine whether a  p a r t i c u l a r  sale i s  i n  

the best  i n t e r e s t s  o f  t he  State. 

11 AAC 76.465 g ives  t h e  D i r e c t o r  d i s c r e t i o n a r y  a u t h o r i t y  t o  requ i re  a  per- 

sonal o r  corporate sure ty  bond o f  the ma te r ia l s  purchaser. Under 11 AAC 

76.515 t he  sales con t rac t  may be assigned, bu t  on l y  i f  approved by the  

D i rec to r .  

11 AAC 76.530 requ i res  the  purchaser o f  ma te r ia l s  from the S ta te  t o  comply 

w i t h  a1 1  regu la t i ons  o r  ordinances i n  e f f e c t  governing s a n i t a t i o n  and 

. s a n i t a t i o n  prac t ices .  11 AAC 76.535 requ i res  the  purchaser t o  take a l l  

reasonable precautions t o  prevent and suppress uncontro l  1  ed brush, grass 

o r  f o r e s t  f i r e s  on the  lands from which the  ma te r ia l s  are  t o  be extracted.  

Departmental p,ol icy regarding ma te r ia l  sales can be found i n  the  ma te r ia l  ' 

sales con t rac t  form, which conta ins a  number o f  r e s t r i c t i v e  opera t ing  re- 
qui'rements, inc lud ing:  

'Road cons t ruc t i on  o r  operat ions i n  connect ion w i t h  t h i s  c o n t r a c t  
. . .  s h a l l  be conducted so as t o  avoid damage t o  streams, lakes o r  o the r  

. , .. . 
, water  'areas and lands adjacent  there to .  Vegetat ion and mate r ia l s  . . 

. . .  . . ,. . 

. . ... . 2 



s h a l l  n o t  be deposited i n t o  any stream o r  o ther  water area. 

Locat ions and/or improvements necessary f o r  stream crossing f o r  haul 

roads s h a l l  be approved i n  advance by the  state' .  A l l  roads t o  be 

abandoned s h a l l  be t rea ted  w i t h  such measures as necessary t o  prevent 

erosion.  Any damages r e s u l t i n g  from f a i l u r e  t o  perform these" 

requirements s h a l l  be repa i red  by t h e  purchaser . t o  the s a t i s f a c t i o n  

of . the s ta te .  

The pi1 rchaser s h a l l  take a1 1 necessary precautions f o r  the prevent ion 
of w i l d f i r e s  and s h a l l  be respons ib le  f o r  the  suppression and bear 

the  suppression costs o f  any and a l l  d e s t r u c t i v e  o r  uncont ro l led  

f i r e s  occur r ing  w i t h i n  o r  w i thout  the  contract.  area r e s u l t i n g  from 

any and a1 1 operat ions invo lved i n  the removal o f  the  ma te r ia l .  

Before cons t ruc t i on  o f  any main haul, secondary o r  spur roads across 

S t a t e  lands, the  purchaser s h a l l  ob ta in  w r i t t e n  approval o f  the  

l o c a t i o n  and cons t ruc t i on  standards o f  such roads f ran .  the State. 

The sales con t rac t  form a l so  requ i res  t h a t  any improvements o r  t ranspor-  

t a t i o n  f a c i l i t i e s ,  i n c l u d i n g  crushers, mix ing p lants,  bu i ld ings ,  br idges 

and/or roads constructed by the purchaser i n  connect ion w i t h  the sa le  -and 

w i t h i n  the  sa le  area be i n  accordance w i t h  plans approved by t he  State:.' 

The con t rac t  s h a l l  be terminated o r  suspended i f  the purchaser does, no t  

comply w i t h  a l l  laws and regu la t i ons  appl i cab le  t o  the cont rac t ,  i n c l u d i n g  

t h e  S ta te  Department o f  F i sh  and Game regu la t i ons  p e r t a i n i n g  t o  the pro'- 

t e c t i o n . o f  w i l d l i f e  and w i l d l i f e  hab i ta t .  '. . 

A1 though not a mat ter  o f  Qomal w r i t t e n  pol i cy ,  mater ia l  sdles are  

evaluated using b a s i c a l l y  the  same c r i t e r i a  u ied  fo r  permi ts  and leases: 

c o m p a t i b i l i t y  w i t h  e x i s t i n g  o r  proposed uses, s u i t a b i l i t y  o f  the  s i t e ,  



conformance w i t h  l o c a l  zoning, poss ib le  resource c o n f l i c t s ,  the  environ- 

,mental _ . . .  and soc ia l ' .  impact 'o f  the  sale, and the  probable f u t u r e  b e n e f i t  o r  

harm. ' 

Ma te r ia l  sales proposal s are subjected t o  interagency review which i s  

s i m i l a r  t o  t h a t  given permits -- a t  the  minimum the proposed sa le  i s  

reviewed by the  Department o f  F i sh  and Game, the  Department o f  Environ- 

mental Conservation and any a f f e c t e d  munic ipal  i ty o r  Nat ive  corporat ion.  

For any sale which might  a f f e c t  n a v i g a b i l i t y ,  concurrence from the U.S. 

Army Corps o f  Engineers i s  obtained. Exceptions are negot iated mater i  a1 

sales located i n  an estgbl  ished quarry which has a l ready been subjected t o  

a review and dec is ion  process. Interagency review i n  t h i s  case would be 

requested on ly  i f  a s i g n i f i c a n t  f a c t o r  r e l a t i n g  t o  the  o r i g i n a l  dec i s ion  

had been a1 tered.  

For mater ia l  sales on the  t idelands,  upland and adjacent owners a re  con- 

tac ted f o r  'comment. See Table 4-7 f o r  Ma te r ia l  Sales i n  the  Beluga Coal 
I 

D i s t r i c t .  
. .... 

, . 

On Cook I n l e t  Region, Inc.  Land Exchange lands, sand and gravel a re  t o  be 

conveyed as the  sur face es ta te  which means t h a t  C I R I  w i l l  have the  r i g h t s  

o f  the sand and gravel on a l l  exchange lands except those where the  

surface es ta te  i s  conveyed t o  t h e  Kenai Peninsula Borough o r  Matanuska 

Sus i tna  Borough. 

On Tyonek Nat ive Corporat ion Lands, gravel i s  a1 so considered sur face 

estate, f o r  t he  present a t  l eas t .  The r e s u l t s  o f  a l a w s u i t  i n  Federal 

, D i s t r i c t  Court concerning whether sand and gravel i s  o f  t he  sur face o r  

subsurface es ta te  r e s u l t e d  i n  a dec is ion  by Judge von der Heydt i n  

Anchorage which i s  being appealed. The r e s u l t s  o f  t h a t  l i t i g a t i o n  would 

f i n a l l y  determine whether Cook I n l e t  Region, Inc.  o r  Tyonek Nat ive  

Corporat ion would have j u r i s d i c t i o n  over the management o f  these 

mater ia ls .  Judge von der Heydt found t h a t  on v i l l a g e  lands such as the  

Tyonek's former Moquawkie Ind ian  Reserve and V i l  lage selected Sta te  

Ten ta t i ve l y  ~ p p r o v e d  Lands n o r t h  o f  t he  reserve, gravel i s  o f  the  surface 



TABLE 4-7 

MATERIAL SALES 

BELUGA COAL DISTRICT 

JUNE 1978 

ALASKA DIVISION LOCATION 
OF LANDS NUMBER & SIZE 

. . .. 

EXPIRATION 
DESCRIPTION DATE 

81259 T.l3N., R.lOW., S.M. P i t  run  borrow 12-31-78 
See. 12, 40 a w e s  

T.l3N., R.9W., S.M. Gravel 8-21-79 
Sec. 6, 10 acres 

Source : S t a t e  o f  Alaska, ~ e ~ a r t m e n t '  of Natura l  Resources Status P la ts .  . For 
complete l e g a l  descr ip t ions ,  i n c l u d i n g  a1 i q u o t  p a r t  descr ip t ions ,  
contac t  A1 aska D i v i s i o n  of Lands. 



. . . .,. 

: estate.  On Regional def ic iency lands, (none o f  which occur i n  the ~ e l ~ i J <  
. . i.' area) ,  gravel .woula be o f  t he  subsurface es ta te .  

. ' . I  . .  . 

I . .. 

Water Rights 

9Avai labi l  i t y  o f  water and regu la t ions  concerning i t s  use are  two important  

factors i n  .coal product ion.due t o  the  l a rge  q u a n t i t i e s  o f  water requ i red  , .. 
.. .. , . . . .  

f o r  washing the  coal i n  the  ,recovery process. 

Federal and Sta te  regu la t i bns  cover s p e c i f i c  areas o f  water ownership and- 

use. Federal D i s t r i c t  Court Judge von der  Heydt 's dec is ion  on easements 

addresses as wel l  the ownership o f  lands beneath navigable waters as,:well 

as water r i g h t s  i n  Alaska.   he Submerged Lands Act confers t o  the Sta te  

". . . T i t l e  t o  and ownership o f  the  lands beneath the  navigable waters . 

w i  t h in .  the.  boundaries o f  the  respect ive  States, and the  natura l  resources 

. w i t h i n  such lands 'and waters, 43 U.S.C. Sec. 1311(a)( l ) . "  The Act  f u r t h e r  
s ta tes  "noth ing . in  t h i s  chapter  s h a l l  be construed as a f f e c t i n g  ... the 

laws o f  the Sta te  which l i e s  whol ly  o r  i n  p a r t  westward o f  the  98th 

Meridian, r e l a t i n g  t o  ownership and con t ro l  o f  ground and sur face waters; 

and the  appropr iat ion,  use, and d i s t r i b u t i o n  o f  such waters s h a l l  cont inue 

t o  be i n  accordance w i t h  the  laws o f  such States, 43 U.S.C. 1311(e)." 

Under Federal law, ownership and con t ro l  o f  the  land under navigable 

waters i s  confirmed i n  the  State. See a l so  AS 44.03.020. The ownership o f  

ground and surface waters i s  t o  be determined according t o  Sta te  law. 

Under the Alaska C o n s t i t u t i o n  and S ta te  Law, the  ownership o f  such 

waterways i s  placed i n  the  people o f  the  S ta te  (Alaska Const i tu t ion ,  

A r t i c l e  V I I I ,  Sec. 3 and A.S. 46.15.030). Accordingly the  S ta te  owns o r  

c o n t r o l s  the  land beneath navlgable waters and the  water i t s e l f  on 

non-navigable r i v e r s  and streams. 
C 

. . ! .  . 

The tak ing  o f  water from sur face arid subsurface sources on State, Federal 

and p r i v a t e  lands i s  a1 lowed f o r  purposes def ined as "bene f i c ia l  use .. , 
[ f o r ]  t h e  appropr ia tor ,  o ther  persons o r  the  pub l ic . "  T i t l e  46 o f  the  

Alaska s ta tu tes ,  the  Water Use Act, i d e n t i f i e s  p o l i c i e s  governing water 

appropr ia t ion  . . and grants the Department o f  Natural Resources the  au tho r i t y '  
. . .  

. t o  p rescr ibe  pro'cedures arid regu la t i ons  .concerning d i ve r t i ng ,  impounding, . , .., ? . . 
.. . . . .,. . 

. . . . 
. ? . .-. j...,' 



. , 

w i  thdrawi ng and/or d i  s t r i  bu t i ng  water. Appropr ia t ion  may 'be made f o r  use . .. . . . .,. 
. . 

I .  
"reasonable ' and c o n s i s t e n t  w i t h  the  pub1 i c  i n t e r e s t ,  inc lud ing,  bu t  n6 t  

. l i m i t e d  to, 'domestic, a g r i c u l t u r a l  , i r r i g a t i o n ,  i n d u s t r i a l ,  manufactur ing, 

' . m in i i~g ,  .power, publ ic ,  san i ta ry ,  f i s h  and w i l d l i f e ,  and rec rea t ion  uses." 

. i (AS 46.'15.010) 
' .  . ... . 

I!, 

".' ' .  , ~ p p l - i c a t i o n  f o r  water app rop r ia t i on  permi ts  i s  made t o  the Departxien-t . o f  

Natura l  Resources. Add i t iona l  review i s  accompl i shed by t h e  Department o f  
Environmental Conservation and the  Department o f  F i sh  and Game, Pub l ic  

No t i ce  and Review, and by a f f e c t e d  permi t  holders and previous app l icants .  

Al though.  some use ca tegor ies  are  p resen t l y  exempt from the Water Use Act 

(1 ess than 1,000 gal lons per day/domestic and c e r t a i n  remote l o c a t i o n  

uses), some ser ious approp r ia t i on  problems have developed. I n  the f i r s t  . . 

case,' t y p i f i e d  by the  s i t u a t i o n  i n  some areas on t h e  Kenai peninsula, 1,gng 

t ime'domest ic  users who d i d  n o t  ob ta in  permi ts  are  d iscover ing  t h e i r  water 

resources- being drawn down by nearby i n d u s t r i a l  users who have 

approp r ia t i on  permits, and thus es tab l  ished r i g h t s  t o  the water. Domestic 

users are  f i n d i n g  t h a t  they have no r i g h t s  whatsoever t o  water they have 

depended on' f o r  years. I n  the  second case, major remote i n d u s t r i a l  users,: 

n o t  s u b j e c t  t o  review by S ta te  and l o c a l  agencies, could .' have 

s i g n i . f i c a n t l y  adverse e f f e c t s  on an area i n  both economic .,and 

environmental . concerns. Proposed changes t o  the  regu la t ions  inc lude 

p r o v i  sions t o  d e l e t e  these exemptions. . . 

" .  

The s ta tu tes  l i s t  two add i t i ona l  c r i t e r i a  which must be met before permi t  
issuance.. These cover p r i o r  user  r i g h t s  and d i v e r s i o n  o r  cons t ruc t i on  

methods. .Other considerat ions f o r  determining the  publ i c  i n t e r e s t  

rcquiplement are a lso  l i s t e d :  (1) the ber~,ef. it  t o  the  applicant; ( 2 )  the  

e f f e c t  o f  the  economic a c t i v i t y  r e s u l t i n g  from the  proposed appropr ia t ion ;  

( 3  the  e f f e c t  on f i s h  and game resources and on pub l i c  rec rea t ion  

oppor tun i t ies ;  (4 )  t h e  e f f e c t  on p u b l i c  heal th;  (5)  p o t e n t i a l  l oss  o f  

water  suppl ies i d e n t i f i e d  f o r  f u t u r e  use by the  d i ' g t ~ i c t  o r  regional  

planning; (6) harm. t o  o the r  persons r e s u l t i n g .  f r a n  the ' proposed 

'appropriat ion.;  ( 7 )  t he  i n t e n t  and a b i l  i ty o f  . t he  ,appl Scant ' to..  cbnplete the  



appropr ia t ion ;  and, (8 )  the e f f e c t  upon access t o  navigable o r  pub1 i c  . ' .  

waters (AS 46.15.080). 

,Upon canp le t i on  o f  cons t ruc t i on  o f  the  works and commencement o f  use, the  

permi t  holder  may ob ta in  a C e r t i f i c a t e  o f  Appropr iat ion.  Current  Water 

R igh ts  C e r t i f i c a t e s  f o r  t h i s  area a r e  l i s t e d  i n  Table 4-8. 

3 " .  , . 
S t a t e  Game Refuges 

Th is  category, d i s t i n c t  and separate from Resource Management Lands, was 

es tab l  ished by 1 egi  s l a t  i v e  d e f i n i t i o n  t o  prov ide f o r  spec ia l  i zed  manage- 

ment requirements and because, o f  the  l a r g e  s i z e  of the  sub jec t  areas; 

Two l a r g e  game refuges, Susitna F l a t s  and Trading Bay, bracket  t he  Beluga 

Coal D i s t r i c t .  The ' la rges t ,  the 240,000 acre  Susi tna F l a t s  S ta te  ' ~ a m e '  

Refuge, es tab l ished by the S ta te  L e g i s l a t u r e  i n  1976, covers the  ex tens ive  . . 

mud f l a t s  and the  lowlands o f  t he  Susi tna R i v e t  De l ta .  It a lso  inc ludes 

the mouth o f  the Beluga Rive'r. Most of t h i s  refuge l i e s  eas t  o f  t he  

Beluga Coal D i s t r i c t  i n  the  Matanuska-Susitna Borough, w i t h  a few sect ions 

i n  t he  Kenai Peninsula Borough. Approximately 88,900 acres l i e  i n  the  

Belgua D i s t r i c t ,  i n  the  f o l l o w i n g  l o c a t i o n s  i n  the  Seward Mer id ian:  

T.l3N., R.9W.; T.l3N., R.1OW.; T.l4N., R.9W.; T.l4N., R.1ON.; and i n .  
4 

T.15N., R.9W. 

, . . . 

The refuge has previous1 y been administered on a cooperat ive b a s l s  by the  

S ta te  Department o f  Natura l  Resources, the  S t a t e  Department o f  F i sh  and, 

Game and the Matanuska-Susitna Borough. Upon passage of the  'State Law, 

c r e a t i n g  the  game refuge', AS 16.20.036, t he  Department o f  F i sh  and Game 

assumed responsi b i l  i ty f o r  'management. 

A r a i l  road o r  h ighway connect ing the  Anchorage/Wasil 1 a/Wil 1 ow areas t o  the  

Beluga Coal D i s t r i c t  would pass through the Northern segment o f  t h i s  

refuge, a c o n d i t i o n  t h a t  i s  n o t  s t r i c t l y  p r o h i b i t e d  i n  the enab l ing  

l e g i s l a t i o n ,  bu t  which nonetheless would be h i g h l y  sens i t i ve ,  r e q u i r i n g  

pub1 i c  hearings as wel l  as the formal approvals o f  S ta te  agencies. The 

S ta te  Department of F i sh  and Game suggests the  d e s i r a b i l i t y  o f  impact 
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TABLE 4-8 

WATER. RIGHTS 

BELUGA COAL DISTRICT 

JUNE 1978 

DIVISION OF LANDS 
APPLICATION # LOCATION DESCRIPTION PRIORITY DATE 

WR 44838 T.l2N., R.lOW., S.M. C e r t i f i c a t e  #741 1951 
Sec. 4, U.S.S. 4541 Louis Kozisek 

Anchorage, A1 as ka 
1,000 gal  . per  day/ I 

domestic 

WR 45467 T.l2N., R.lOW., S.M. ~ e r t i f  i c a t e  #742 1956 
Sec. 9, U.S.S. 2345 Louis Kozisek 

Anchorage, Alaska . . ' 

5,000 ga l  . per  day/ 
domestic 

T.l2N., R.lOW., S.M. C e r t i f i c a t e  #739 
U.S,S. 3072 Ear l  Roberts 

Anchorage, Alaska 
5,000 ga l .  per  day/ 
domestic & commercial 
a t  f i s h  camp 

Source: S ta te  o f  Alaska, Department of Natura l  Resources Status P la ts .  For 
complete descr ip t ions ,  i n c l  u d i  ng a1 i q u o t  p a r t  descr ip t ions ,  con tac t  
Alaska D i v i s i o n  o f  Lands. 



stud i  es and a consideration o f  a1 ternate routes, o r  possible transpor- 

t a t i o n  corr idors.  Such construct ion i s  therefore possible, subject t o  
compat ib i l i t y  w i t h  mu l t i p l e  land use l e g i s l a t i o n  and submission o f  plans 

and spec i f ica t ions as i d e n t i f i e d  i n  Alaska Statu te  16.20.50 and 16.20.060. 
Within the Susitna F la ts  Game Refuge, there are lands which are cur ren t l y  

ynder o i l  and gas lease, and lands which are under mining p e m i  t s  and coal 
prospecting . permits. There i s  also a permit  f o r  a 150 f o o t  wide 

right-of-way f o r  an e l e c t r i c  transmission 1 ine, as we1 1 as rights-of-way 
f o r  several o i l  companies which provide access t o  t h e i r  current  o i l  and 

gas leases., 

The Tentat ive ly  Approved lands selected by the Matanuska-Susitna Borough 
t h a t  are located w i t h i n  the Susi tna F la ts  ~ a k  Refuge may be rel inquished 

by the Borough. Access t o  the several p r i va te  parcels o f  land w i t h i n  the 

refuge are provided by t ranspor ta t ion cor r idors  determined by mutual 

agreement w i t h  the Department q f  Natural Resources, Department o f  Fish and 
Game, and the owner. The holders o f  Set Net S i t e  Leases which' are  

numerous i n  the t idelands and of fshore areas are a lso assured access. 

However, the access r i g h t s  o f  the numerous squatters who have duck shacks 

on the Susitna F la t s  i n  the Refuge i s  unknown. 

The Trading Bay State Game Refuge establ ished i n  1976 by Alaska Statute 
16.20.038, has essen t i a l l y  the same provis ions as the Susitna Refuge w i t h  

one di f ference. Ex is t ing r Ights-of-way i n  1 ands f o r  roads and r a i  1 roads. 
and pipe1 ines are excluded from the lands o f  the Trading Bay State Game 

Refuge. When permits 'or appl i ca t ions  f o r  'such rights-of-ways expire, the 
land on which they are located w i l l  become p a r t  o f  the refuge. Only a 

small por t ion  o f  t h i s  168,000 acre refuge l i e s  i n  the cent ra l  Beluga coal 
D i s t r i c t :  i n  T.llN., R.13W.; T.llN., R.14W.; a few sections i n  T.l2N., 

R.13W.; and a few sections i n  T.l2N., R.14W. 

Figure 4-1 shows the r e l a t i v e  re la t ionsh ip  o f  the Beluga Coal D i s t r i c t  t o  
the seven State game refuges on Upper Cook I n l e t ,  inc lud ing Turnagain Arm 

and Knik Arm. 



g f g ~ r e  4-1 - State Game Refuges - Upp*  Cook Inlet, Southcentral Region 



Refuge lands have been open f o r  s e l e c t i o n  by Nat ive Corporations and 

m u n i c i p a l i t i e s .  Any lands received by the  Nat ives i n  the  Cook I n l e t  .lbn'd 

Exchange, w i  11 be excl uded from the Refuges. . A small p o r t i o n  o f  ' t he  

Susi tna Refuge i s  p a r t  o f  the Beluga Pool o f  the  Cook I n l e t  Exchange, as 

' fo l lows:  T.l3N., R. lOW.,  S.M. Sect ions 13, 23, 24, 25, 26, and 36; 

.Timber Sale ". . .  ..., 

A l a r g e  p o r t i o n  o f  the Beluga area i s  composed o f  a  t imber sale which i s  

operated by Kodiak Lumber . M i l l s .  This sale, #60524, cons is ts  o f  233,000 

acres. Kodiak Lumber M i l  1  ' s  ten year contract ,  e f f e c t i v e  through August, 

1983, i s  f o r  6  m i l l i o n  board f e e t  of bee t le - i n fes ted  spruce t rees.  ': 

Timber sales are regulated and administered by the  Department o f  ~ a t u r a l  
. - 

Resources (11 AAC 76 and AS 38.05.110). Procedures f o r  t imber sales ake 

managed . by the D i v i s i o n  o f  Land and Water Management (AS 38.05.120). 

Evaluat ion c r i t e r i a  inc lude the fo l lowing:  (1) c o m p a t i b i l i t y  w i t h  
i . e x i s t i n g  o r  proposed uses; (2 )  s u i t a b i l i t y  o f  the  s i t e ;  ( 3 )  conformance 

w i t h  zoning; (4)  poss ib le  resource conf 1  i c t s ;  (5) environmental and, soc i  a1 

impact; (6)  f u t u r e  r e s u l t a n t  b e n e f i t s  o r  damage. Special con t rac t  
1 

prov is ions  may cover road const ruc t ion ,  1  ogging methods, s i l  vacul t u r a l  

p rac t ices ,  re fo res ta t i on ,  f i r e  con t ro l ,  s lash disposal 'and p r o t e c t i q n  o f  : 

improvements, watersheds and rec rea t iona l  values (11 AAC 76.110). 
! * .  

Review o f  proposals i s  a1 so conducted by the Department o f  F ish and Game, 

the  Department o f  Environmental Conservation and any a f fec ted  municipal 

and/or Nat ive  v i l  lage o r  corpora t ion .  Pub1 i c  n o t i c e  and review 

regu la t i ons  f o r  t imber sales o f  more than 500 m i l  1  i o n  board f e e t  are the  

same as f o r '  t i de land  leases. 

NATIVE LANDS 

There are  f i v e  classes of Nat ive land r i g h t s  i n  the  Beluga Coal D i s t r i c t :  

(1) Nat ive  a l lo tments;  ( 2 )  IRA T r i b a l  Council lands; (3)  o the r  Nat ive  

4 



lands sub jec t  to. reconveyance under Sect ion 14(c)  o f  ANCSA i nc lud ing  the 

IRA Council; (4 )  Tyonek Nat ive  Corporat ion lands,* and (5)  Cook I n l e t  

Region, Inc,. lands. 

The l a r g e s t  Nat ive  landho lder  i n  the Beluga D i s t r i c t  w i l l  be Cook I n l e t  

Region, Inc.  (CIRI) .  C I R I  w i l l  eventua l ly  own 13.5 townships o f  ~ e i u g a  

Coal D i s t r i c t  Lands, both the  sur face and the  subsurface estate,  p lus,  t h e .  .:... 

'subsurface e s t a t e  o f  lands which the  Tyonek Nat ive Corporat ion w i l l  

receive.  t 

There may be o the r  Nat ive  hold ings o r  land ownership i n  the  area, such as 

s e t  n e t  s i t e  leases o r  o the r  p r i v a t e  i n t e r e s t s  i n  land, bu t  the f i v e  above 

.c lasses are almost excl us i ve l y ;  he1 d by Natives under specia l  l eg i s la t i on . ,  

Nat ive  A1 lotments 

Sometimes thought o f  as the Hanestead Act  f o r  Alaska Natives, t he  Nat ive  

Al lo tment  Act  o f  May 17, 1906, as amended August 2, 1956, author ized t h e  

Secretary o f  I n t e r i o r  t o  a l l o t  land t o  any Indian,  Aleut,  o r  Eskimo o f  

f u l l  o r  mixed blood who res ides i n  and i s  a Nat ive  o f  Alaska and who i s  

t h e  head o f  a f a m i l y  o r  i s  21 years o f  age. A land area n o t  t o  exceed 160 

acres o f  vacant, unappropriated and unreserved non-mineral land i n  Alaska, 

o r  sub jec t  t o  the  p rov i s ions  o f  t he  Act o f  March 8, 1922, c e r t a i n  vacant, 

unappropriated and .unreserved pub1 i c  land i n  Alaska t h a t  may be valuab.le . .. 

f o r  coal ,  o i l  o r  gas deposi ts  o r  under c e r t a i n  cond i t ions  o f  National 

Fores t  ~ands '  i n  Alaska was made a v a i l a b l e  i f  var ious cond i t i ons  were met. 

* Inc ludes sur face es ta te  o f  the  former Moquawkie Ind ian  Reserve, some 
T e n t a t i v e l y  Approved S t a t e  Land, inc lu 'd ing  Mental Heal t h  Lands and General : 

Grant, a1 1 selected t o  meet the  en t i t l emen t  under ANCSA, .and one township'  
o f  S ta te  land near t h e  V i l lage,  which is ,  a v a i l a b l e  should t h e  V i l l a g e  
Corporat ion des i  r e  t o  exchange t h e i r  Kenai ' Nat ional  Moose Range Sel ect io 'n 
across Cook I n l e t  f o r  S ta te  lands near thei r . 'vSl lage. !  

, s 
1 ,, 



, . .  - .  . . 

The a p p l i c a t i o n  must have been on f i l e  w i t h  the  Department o f  I n t e r i o r  

( e i t h e r  the Bureau o f  Ind ian A f f a i r s  o r  the  Bureau o f  Land Management) 

be fore  December 18; 1971, t h e  date  Alaska Nat ive  Claims Sett lement Act" was 

;enacted. Proof of use and occupancy must have been f i l e d  w i t h  the  

app l i ca t i on ,  o r  must have , been f i l e d  w i t h i n  s i x  years o f  f i l i n g  the  

app l ica t ion ,  and the use and occupancy must have been substant ia l  .and 

continuous f o r  a per iod of f i v e  years, except seasonal use customary t o  

the normal way o f  l i v e l i h o o d  was acceptable. Casual o r  i n t e r m i t t e n t  use 

was n o t  acceptable. Use must have been f o r  the  exc lus ive  use o f  the  

Nat ive app l i can t  and h i s  o r  her immediate fam i l y  -- i t  could n o t  be 

p a r t i a l  use i n  connect ion w i t h  a group, communal o r  v i l  lage use, and must 

have been s u f f i c i e n t l y  obvious t h a t  others were aware t h a t  the  land was 

being used by the app l icant .  No a l l o tmen t  could be g iven t o  mineral 

lands, except i f  the land was valuable on ly  f o r  coal,  o i l  and/or gas, an 

. a1 lotment  could be made, bu t  t he  mineral r i g h t s  t o  the coal , o i l  and/or 

gas were reserved t o  the  Uni ted States. 

The t i t l e  t o  a Na t i ve  A1 lotment would be under a r e s t r i c t e d  t i t l e , . ' t h a t  

i s ,  the  land cannot be mortgaged, leased, sold, o r  deeded away wi thout  t h e .  

approval o f  t h e ' s e c r e t a r y  o f  I n t e r i o r  o r  someone designated by him. .The. 

a1 l o t e e  o r  h i s  h e i r s  may deed the a1 l o t t e d  land t o  another wi th:  the  ' 

approval o f  t he  Secretary o f  I n t e r i o r  and t h e  purchaser w i l l  then receive 

an u n r e s t r i c t e d '  o r  fee t i t l e  unless the purchaser i s  a Nat ive  whan .the 
( .  .,. . 

Secretary o f  i n t e r i o r  determines should cont inue t o  have a r e s t r i c t e d ,  .. . . 

t i t l e .  . . 
I . '  . 

SO long as t i t l e  t o  a Nat ive  a l l o t m e n t  i s  he ld  i n  a r e s t r i c t e d  status,  t he  
! ' 

land i s  n o t  taxable by the  S ta te  o f  Alaska o r  l ~ c a l  a u t h o r i t i e s ,  such as 

t h e  Kenai 'peninsula and Matanus ka-Sus i tna Borough. The lands would become 

subject  t o  taxa t ion  upon removal o f  r e s t r i c t i o n s .  Income from developing 

o r  leas ing a1 l o t t e d  land i s  probably no t  taxable, a1 though there  i s  no 

c l e a r  r u l i n g  on t h i s  po in t ,  so l ong 'as  the  t i t l e  remains i n  a r e s t r i c t e d  

status.  But, i t  becomes taxable i f  r e s t r i c t i o n s  a re  removed. 



There a re  e i g h t  Nat ive  Al lo tments i n  the  Beluga Coal D i s t r i c t .  Three have 

been patented, one has an amended c e r t i f i c a t e ,  and f o u r  are s t i l l  i n  ;the 

a p p l i c a t i o n  stage and have. n o t  been f i n a l l y  adjudicated by the  Bureau o f  

Land Management; see Table 4-9. Should a l l  o f  the  Nat ive  a l lo tments i n  

the  area be approved, a  t o t a l  o f  1120.68 acres would be owned by Nat ive 

a1 l o t t e e s .  

, _ %  

Na t ive  Corporat ions 

O f  t h e  three Nat ive  corpora t ions  which w i l l  own land i n  the  immediate 

v i c i n i t y  of Tyonek and the Beluga Coal D i s t r i c t ,  a l l  three corpora t ions  

have t h e i r  p r i n c i p a l  corporate o f f i c e s  located i n  Anchorage, and a1 1  th ree 

,ernpl oy business managers. The th ree  Nat ive Corporat ions are: j :. . . 

o .  The Nat ive  V i l l a g e  o f  Tyonek, Inc., the  Federa l ly  char tered I R A  
T r i b a l  Council which i s  e lected by the  v i l l a g e  and governs the  . . 
v i l  lage. 

o  The Tyonek Nat ive  corporat ion,  the  f o r - p r o f i  t v i l  lage corpor- : 
a t i o n  which manages the  money and land r e s u l t i n g  from the  Alaska 
Na t i ve  Claims Sett lement Act  (ANCSA) , . f o r  shareholders enrol  l e d  
t o  the  v i l  lage. a t  Tyonek. 

o  Cook I n l e t  Region, Inc., one o f  t he  12 f o r - p r o ' f i t  landed 
reg iona l  corpora t ions  which manage the  money and land r e s u l t i n g  
from ANCSA f o r  t h e i r  a t - l a rge  and v i l  lage sharehol ders, 
i nc lud ing  i n d i v i d u a l  Natives enro l  l e d  t o  the v i l l  age of 
Tyonek. 

'Under the Federal - Charter, the Tyonek T r i b a l  Council has ' t he  power.. to: 

organize a  p o l i c e  force, a  f i r e  department and provide j u s t  about any 

o the r  municipal serv ices  common t o  a  community incorporated under the laws 

o f  the  Sta te  o f  Alaska (See Appendix A). The Council does not, however, 

exerc ise  a l l  o f  i t s  powers. The V i l l a g e  Council determines what roads 

w l l l  ' b e  b u i l t ,  where new housing w i l l  be developed and makes, o the r  

. 'dec is ions  general l y  a f fec t , i ng  the  heal th,  sa fe ty  and we l fa re  o f  v i l l a g e  

res idents:  

The V i l l a g e  Council a l so  manages the  assets w i t h  the  assistance o f  the. 

General manager, i n c l u d i n g  the  substant ia l  .real property, t h a t  r e s u l t e d  . 
f ran the  Department o f  I n t e r i o r ' s  lease o f  ' o i l  and gas lands on the  

2; I , .  

Moquawkie Ind lan Reserve. The Vi l l iage Council r e a l  i i e d  abou,t $14 m i l  l i o n  . .. . 



TABLE 4-9 

NATIVE ALLOTMENTS 
I 

I N  SHORELINE TOWNSHIPS 

BELUGA COAL DISTRECT 

APPLICATION # LOCATION & SIZE CERTIFICATE # & DATE 

AA 6459 T.l2N., R . l lW. ,  S.M. Apln 8-23-71 
M & B, 160 ac. 

AA 7268 T.lZN., R. l lW. ,  S.M. Apl n 3-20-72 
160 ac. 

AA 7324 T.l2N., R . l lW. ,  S.M. Apln 3-23-72 
160 ac. 

AA 7788 T.l2N., R.llW.,, S.M. Apln 4-20-72 . 
160 ac. 

A 053444 T.l3N., R . l lW. ,  S.M. Amdt Cer t  11-17-64 
M & B, 160 ac. 

DATE OCCUPIED - . .  . .  . .- 

A 055082 T.12N., R . l lW. ,  S.M. 50-75-0138/3-14-75 11-16-40 
U.S.S. 4547, 119.39 ac. 

A 055680 T.l2N., R.llW.,' S.M. 50-66-0608/6-20-66 9-15-41 
U.S.S. 4546, 160 ac. 

A 057450 T.l2N., RlOW., S.M. 50-75-018416-5-75 2-15-57 
M & B, 41.29 ac. 

. . 
Tota l  acreage 1120.68 

Source: BLM Sta tus  P la ts ,  June 1978. For ,complete descr ip t ions ,  i n c l  ud.ing 
a l i q u o t  p a r t  descr ip t ions ,  con tac t  Alaska D i v i s i o n  o f  Lands. 
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from the lease sale and as a  r e s u l t  has made var ious investments., t o  .: 
.C . . . .  

b e n e f i t  t h e i r  membership. For example, the  Tyonek Nat ive  V i l lage,  ..Inc. ' 

owns two-th i rds i n t e r e s t  i n  Central  Alaska U t i l  i t i e s  and three o f f i c e :  

b u i l d i n g s  i n  Anchorage, i n c l u d i n g  the  Kaloa Bldg. a t  16th & C St,reet;. the' ,, 

. 

Wi l l iams Bldg. on East 4 t h  Avenue, near Juneau St reet ;  and Bu i lders  

M i l l w o r k  and Supply Company Bldg. on Tudor Road. Homes . f o r  the  T r i b a l  

membership were constructed both  a t  Tyonek and purchased f o r  t r i b a l  

mmbers outs ide  the Reserve. The v i l l a g e  s to re  and a i r f i e l d  were b u i l t  

and a re  maintained from , the  lease sale proceeds. Other improvements..'to ' 
t r i b a l  lands were made so v i l l a g e r s  could enjoy a  b e t t e r  way o f  l i f e .  ' A l l  

o f  these improvements were a  r e s u l t  o f  t he  U.S. Department o f  the 

I n t e r i o r ' s  lease of o i l  and gas on the  Moquawkie Ind ian  Reserve. 
. , 

. . 

The V i l  lage Council has been consider ing i nco rpo ra t i on  as a  c i t y  .under .  the, 

laws o f  the  Sta te  o f  Alaska. One reason stems from an i n t e r e s t  i n  re -  

t a i n i n g  con t ro l  o f  v i l  lage lands and lands dest ined f o r  v i l l a g e  expansion 

under a  p rov i s ion  o f  t h e  Set t lement  Act. Under ANCSA, i t  i s  necessary f o r  

t h e  o ther  v i l  lage corporat ion,  the  Tyonek Nat ive  Corporat ion, t o  convey 

" the  remaining improved land on which the  Nat ive  V i l l a g e  i s  located and as 

much add i t i ona l  land as i s  necessary fo r  community expansion, an , 

appropr ia te  r ights-of-way f o r  p u b l i c  use, and land f o r  o the r  foreseeable 

community needs" t o  the  appropr ia te  municipal corporat ion where nne ex i  st.s 

o r  otherwise t o  the  S ta te  i n  t r u s t  f o r  any municipal corpora t ion  

es tab l i shed  i n  the  Nat ive  V i l l a g e  i n  the  fu tu re .  I n  e i t h e r  case, 

according t o  ANCSA, i n  See. 14(c)(3),  the  amount o f  land t o  be t rans fe r red  
t o  t h e  municipal co rpo ra t i on  o r  i n  t r u s t  s h a l l  be no less  than 1,280 

acres, an area equ iva lent  t o  two ( 2 )  square mi les.  The Alaska Sta te  

Leg is la tu re ,  i n  Alaska Statxites 44.47.15(g), de f ined the  term "municipal 

corporat ion ' '  w i t h  respect  t o  lands eonvcyed i n  t r u s t  under. AMCSA as 
i n c l u d i n g  on ly  f i r s t  and second c lass  c i t i e s  incorporated under the  laws 

o f  t he  State. Th is  l a w  apparent ly  precludes the  Kenai Peninsula Borough o r  

the  I R A  T r i b a l  Council f r a n  being a r e c i p i e n t  o f  t r u s t  lands f o r  the 

v i l l a g e  of Tyonek. 



Tyonek Native Corporation w i l l  be receiving t i t l e  t o  the lands f o r  the 

future c i t y .  I f  Tyonek were an incorporated c i t y  under State law, i t  

would reconvey t i t l e  t o  the City ( t h e i r  own t r i b a l  members) rather than .to 
,the State t o  be held i n  t r u s t  f o r  them. 

The Tyonek A i r f i e ld ,  one o f  several p r iva te  a i r f i e l d s  i n  the Beluga Coal 

D i s t r i c t  (see Figure 4-2), was constructed wi th  1965 o i l  and gas lease. 
money. The f i e l d  i s  maintained by the Vi l lage Council and has been found 

t o  be a cos t ly  public improvement. A t  one time, the Vi l lage Council 
attempted t o  transfer the a i r f i e l  d t o  the State Div is ion o f  Aviation, (now 

the State Department of Transportation and Pub1 i c  F a c i l i t i e s )  i n  an e f f o r t  
I 

t o  ease t h e i r  f inancia l  burden. A t  that  time, the o f f e r  t o  give the 

a i r f i e l d  t o  the State was not accepted. The Vi l lage Council has retained 
the r i g h t  to refuse landing pr iv i leges t o  unwelcome a i r c r a f t .  The Tr ibal  

Council established landing fees but i t  was d i f f i c u l t  t o  administer the 
fee program. The v i l  lage residents prefer  t o  have control over who v i s i t s  

t h e i r  canmuni ty and because of t h e i r  ou t r igh t  ownership of the a i r f i e l d  , 

they have had some control . However, the v i l  lagers do not 1 i ke the costs 

associated wi th  ownership. 

The surface estate o f  the ex is t ing Tyonek a i rpor t ,  airway beacons, .and 
other navigational a ids, together wi th  such addit ional acreage and/or' 
easements as are necessary t o  provide related services and to. insure safe 
approaches to the a i r p o r t  runways must be reconveyed t o  the Federal, State 
o r  Municipal government according t o  the requirements i n  Section 14(c) (4) 
of  ANCSA. 

Tyonek Native Corporation 

The Tyonek Native Corporation was organized as a r e s u l t  of the passage o f  

the Alaska Netive Claims Settlement Act by Congress and represents the 303 
Native people enrol led  t o  the v i l l a g e  o f  Tyonek. The Tyonek Vi l lage 

entit lement according to  Section 14(a) of  ANCSA i s  115,200 acres - 
substant ia l ly  larger  than the 69,120 acres mast v i l lages receive. The 





s i z e  of Tyonek's en t i t l emen t  i s  based on the  f a i r l y  l a rge  Nat ive popu- 

l a t i o n  which the v i l l a g e  had on the  1970 census enumeration date; 
, - 

V i l l a g e s  w i t h  a popu la t ion  between 200 and 399 were e n t i t l e d  t o  115,,200 

acres. 
. . 

The lands patented t o  Tyonek Nat ive Corporat ion w i l l  be l i m i t e d  t o  j u s t  

the surface es ta te  o f  the lands - i n  accordance w i t h  Sect ion  14(a) and ' ( b )  

o f  ANCSA. Patent t o  the  subsurface . es ta te  w i l l  be made t o  cook I n l e t  

~ e g i o n ,  Inc.  according t o  Sect ion 1 4 ( f )  o f  ANCSA. Cook I n l e t  ~ e g i o n ,  Inc.  

i s  the  regional  co rpo ra t i on  i n  which Tyonek V i l l a g e  lands are  located. 

The Region w i l l  no t  rece ive  the subsurface e s t a t e  o f  t he  Kenai Nat ional  

Moose Range lands which the  Tyonek, Nat ive Corporat ion sel ected. Sect ion 

1 4 ( f )  provides t h a t  i n  l i e u  ' r i g h t s  w i l l  be made f o r  such unavail:abl.e 

Nat ional  W i l  d l  i f e  Refuge System subsurface. 

A s t i p u l a t i o n  o f  the  regional  corpora t ion  patent  t o  the subsurface e s t a t e  

i s  t h a t  the r i g h t  t o  explore, develop o r  remove minerals from the 

subsurface es ta te  i n  the  lands w i t h i n  the  boundary o f  Tyonek V i l lage,  a r e  

subject.  t o  the consent o f  the V i l  lage. Essent ia l  l y  t h i s  p rov i s ion  g'ives 

~ y o n e k  a "veto power" over unwanted development by Cook I n l e t  Region.. 

V i  1  lage approval was g iven by Tyonek Nat ive Corporat ion (TNC) r e c e n t l y  

under t h i s  provis ion,  as fo l l ows :  

On J u l y  13, 1977, Cook I n l e t  Region, Inc .  entered i n t o  a 
lease agreement w i t h  . Simas ko Product ion Company f o r  : .. 
exp lo r ing  and developing p o t e n t i a l  o i l  and natura l  gas i n  
an .  area on the  former Moquawkie Ind ian  Reservation. P r i o r  ''. 

t o  en te r ing  the land t h i s  pas t  w in ter ,  Simasko a l so  
executed an agreement w i t h  the  Tyonek Nat ive  Corporat ion 
which a1 lows . Simasko access t o  C I R I  subsurface i n t e r e s t s .  
Simasko w i l l  begin d r i l l i n g  f o r  the  f i r s t  o f  two w e l l s  . . :  
requ i red  by t h i s  c o n t r a c t  i n  e a r l y  1978. I f  -the i n d i -  
ca t ions  f o r  f u r t h e r  exp lo ra t i on  and, development are . , . 

favorable, f o u r  we1 1s w i l l  eventual l y  be d r i l  led.  

Because there  a re  n o t  s u f f i c i e n t  lands a v a i l a b l e  f o r  s e l e c t i o n  t o  meet the  

v i l  1  age .en t i  t lement f r a n  among lands surrounding the v i l 1  age, t h e  

Secretary o f  I n t e r i o r  s e t  as ide "de f i c iency . l ands"  from nca.rhy unreserved, 

vacant and uqappropriated. pub l i c  lands. Thus, much o f  t he  Tyonek 

V i l  l age '  i l and selected undqr ANCSA i s  no t  adjacent  t o  the v i  1 lage s i t e .  
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Adjacent sel ec tab l  e lands consi sted of t he  Moquaw k i  e I n d i  an Reservat ion 

( t h e  ~ y o n e k  V i l  lage Ind ian  Reserve) and s t a t e  t e n t a t i v e l y  approved lands. ' 

Several m i les  across Cook I n l e t  from the  v i l l a g e ,  lands w i t h i n  the Kenai 
3 ? 

Na t iona l  Moose Range were a lso  selected. Although these lands are  located 

across t h e  I n l e t ,  they are  w i t h i n  the v i l l a g e  land withdrawals, and a re  

no t  de f i c iency  land se lec t ions .  

I . .  .. 

Def ic iency se lec t i ons  were made south o f  t he  v i l  lage along the  West Coast 

o f  Cook Inlet  and from lands i n  t h e  Upper Susi tna R iver  area, where .the 

Susi tna Hydroe lec t r i c  P r o j e c t  i s  planned. 

According the ANCSA Sect ion  22(g), i f  a patent  i s  issued t~ t he  Tyonek 

Na t i ve  Corporat ion f o r  land i n  the  Kenai Nat ional  Moose Range, the patent  

s h a l l  reserve t o  t h e  Uni ted States the r i g h t  o f  f i r s t  re fusa l  i f  the  land 

i s  ever sold. Notwi ths tand i  ngl any o t h e r  p r o v i s i o n  o f  ANCSA, every patent  

issued by the Secretary o f  t he  I n t e r i o r  pursuant t o  ANCSA, which covers 

lands l y i n g  w i t h i n  the  boundaries o f  the  Kenai Nat ional  Moose Range, s h a l l  

con ta in  a p rov i s ion  t h a t  such lands remain sub jec t  t o  the laws and 

regu la t i ons  governing use and development o f  t he  w i l  d l  i f e  refuge. 
,' r 

Nat i ve  V i l l a g e  o f  Tyonek, Inc. 

. .' 
Tyonek, which' i s  located w i t h i n  t h e  Kenai Peninsula Borough on the fonner 

.Moquawkie Ind ian Reserve i s  n o t  incorporated as a c i t y  under the  laws o f  

t h e  S ta te  of Alaska. However, i t  i s  a Federal l y  chartered Nat ive v i l  l,age, 

governed by an IRA ( Ind ian  Reorganizat ion Act)  T r i b a l  Council. The T r i b a l  

Council -- a lso  c a l l e d  t h e  V i l l a g e  Council -- i s  the  p o l i t i c a l  am. o f  

Tyonek and which, p r i o r  t o  December 18, 1971 ( t h e  date ANCSA was enacted) 

con.tro1 l e d  the 'lands wil t h i n  the , f om~er  Moquawkie I n d l a n  Reserve under a 

t r u s t  r e l a t i o n s h i p  w i t h  t h e  U.S. Department o f  I n t e r i o r ,  Burea'u o f  I r id ian 

Af fa i rs .  On December 18, 1971, t h i s  Reserve was abol ished by Sect ion 19 

of ANCSA, and t h e  lands came under the  j u r i s d i c t i o n  o f  t he  U.S. Department 

a of I n t e r i o r ,  Bureau of Land Management. The Tyonek Nat ive  Corporat ion 

succeeded t o  the  r i g h t s  o f  t he  sur face es ta te  o f  the  Reserve under t e n s  



o f  ANCSA t h a t  had been enjoyed by the V i l l a g e  Counci l .  The V i l l a g e  . . 

Council w i l l  own lands under reconveyance prov is ions  o f  Sec t ion  14(c)  ,,qf 

ANCSA. The counc i l  a lso  i s  respons ib le  f o r  management o f  subs tan t i a l  

business i n t e r e s t s  f o r  the t r i b a l  membership. 

The o f f i c i a l  t i t l e  o f  the I R A  T r i b a l  Council f o r  Tyonek i s  " V i l l a g e  
. . 

Council of the ' N a t i v e  V i l l a g e  o f  Tyonek, Inc." The Council has .nine 

members composed o f  th ree  o f f i c e r s  and s i x  counc i l  members. Members are 

. ,e lected annua l ly  w i t h  staggered terms o f  o f f i c e .  . . 

Because t h e  v i l l a g e  of Tyonek was loca ted on the Moquawkie Ind ian  Reserva- 

t i on ,  Sec t ion  19(b) o f  ANCSA came i n t o  play. This  sec t i on  o f  t he  S e t t l e -  

ment Act prov ides f o r  an e l e c t i o n  o f  i t s  members t o  decide whether t o  

r e t a i n  t h e  Ind ian  Reserve and rece ive  the  surface and subsurface e s t a t e  t o  

the  reserve o r  t o  op t  f o r  b e n e f i t s  o f  ANCSA. Tyonek Nat ive  Corporat ion . .. 

voted f o r  the  p rov i s ions  o f  ANCSA. Had they taken the former reserve, the. . .. 

v i l l a g e  would have received fee  simple t i t l e  (bo th  sur face and subsurface . . 

es ta tes)  t o  26,918.56 acres o f  land compared t o  the  115,200 acres'  o f  

sur face lands they a re  t o  rece ive  under t h e i r  ANCSA en t i t l emen t .  
. . .  

Nat.ive Lands Subject  t o  Reconveyance 

Fol lowing a re  the cond i t i ons  i n  ANCSA under which lands conveyed t o  Tyonek 

Nat ive  Corporat ion are  t o  be reconveyed t o  others:  

1. The Tyonek Nat ive  Corporat ion, upon r e c e i p t  o f  pa ten t  t o  land which 

i s  occupied as a pr imary p lace o f  residence, a pr imary p l a c e '  of 

business, o r  as a subsistence camp s i t e ,  must reconvey t o  any Nat ive  

o r  non-Native occupant, w i thou t  cost ,  t i t l e  t o  the land they occupy; 

2. Next, the Tyonek Nat ive  Corporat ion must convey t o  the '  occupant 

e i t h e r  w i thout  c o s t  o r  upon payment o f  an amount n o t  i n  excess o f  

f a i r  market va lue (determined as o f  the da te  o f  i n i t i a l  occupancy and 

w i thou t  regard t o  any improvements thereon) t i t l e  t o  the sur face 

e s t a t e  o f  any t r a c t  occupied by a non-pro f i  t organizat ion;  



- .  

Then the .  Tyonek Nat ive  Corporat ion s h a l l  convey. t o  any municipal 

co rpo ra t i on  i n  the  Na t i ve  V i l l a g e  o r  t o  the  Sta te  i n  t r u s t  f o r  any 
, .<.  . 

munic ipal  co rpo ra t i on  establ ished i n  the  Nat ive  V i l  lage i n  : t h e  

' fu ture ,  t i t l e  t o  the  remaining sur face e s t a t e  o f  the improved land as 

i s  necessary f o r  canmuni ty expansion, an appropr ia te  r ights-of-way 

f o r  pub1 i c  use, and t h e i r  foreseeable comun i  t y  needs, provided t h a t  

t h e  amount o f  land t o  be t rans fe r red  t o  the  municipal corpora t ion  o r  . .... 

i n  t r u s t  s h a l l  be no less  than 1,280 acres; 

4 .  The Tyonek Nat ive  Corporat ion s h a l l  convey t o  the Federal Government, 

S ta te  o r  t o  the  appropr ia te  municipal corpora t ion  t i t l e  t o  the  

sur faca ~st .a t .c  f o r  ex i  s t i n g  a i r p o r t  s i  tcs,  airway beacons, and other. 

nav iga t iona l  aids, together  w i t h  such addi tonal  acreage and/or I 

easements as are  necessary t o  prov ide  re1 ated serv ices and t o  insure  

safe approaches t o  a i r p o r t  runways; and 

5. For a per iod  o f  t en  years a f t e r  t h e  date o f  enactment o f  ANCSA 

(December 18, 1971 ), t h e ,  Cook I n l e t  Region, Inc.  s h a l l  be a f fo rded  

t h e  oppor tun i t y  t o  review and render advice t o  Tyonek ~ a t j v e  

Corporat ion on a l l  land sales, leases o r  o the r  t ransact ions  p r i o r  t o  

any f i n a l  commitment. This l a s t  p r o v i s i o n  has been construed by some 

to'  mean t h a t  the reg iona l '  co rpo ra t i on  i s  n o t  requ i red  t o  review o r  

advise; o n l y  t h a t  the V i l l a g e  Corporat ion must a f f o r d  the Regional. 

Corporat ion t h a t  oppor tun i ty .  . . 

. , . .. 

As of June 15, 1978, i n  I n t e r i m  Conveyance 87, Tyonek Nat ive  corporat.i'on' . ( .  
received t i t l e  t o  26,917.56 acres, a l l  o f  U.S. Survey 1965 ( t h e  former 

Moquawkie Ind ian  Reserve) except f o r  lands needed f o r  U.S. Coast ~ u a r d  

nav iga t ion  a i d  AA-14290. 

. , 

Tyonek Nat ive  Corporat ion has remained adamant i n  i t s  re fusa l  t o  accept 

easements across t h e i r  lands, p a r t i c u l a r l y  on the  former Noquawkie Ind ian  

~ e s e r v a t i o n .  



Cook I n l e t  Region, Inc .  Lands 

I n  most areas of the State, the  mechanisms i n  the  Alaska Nat ive  Claims 

Set t lement  Act f o r  the  s e l e c t i o n  o f  land e n t i t l e m e n t  by Nat ive  reg iona l  

and v i l  lage corpora t ions  worked reasonably we1 1 . Wi th in  the Cook I n l e t  

Region, Inc .  (CIRI) area, however, t h i s  was n o t  the  case and severe . ,  
. . . . 

d i f f i c u l t i e s  arose. The Sta te  o f  Alaska centered most o f  i t s  e a r l y  iand. .  . . .  

se lec t i ons  under the Statehood Act  i n  the  area w i t h i n  the  geographic 

boundaries o f  t he  Cook I n l e t  Region which inc ludes  Ai-tchorage, t he  S ta te ' s  

l a r g e s t  c i t y  w i t h  over one h a l f  the e n t i r e  popu la t ion  o f  the  State.  The 

l a n d  selected by  and patented t o  the  S ta te  were the  low l y i n g  p l a i n s  and 

coas ta l  areas where ' the Cook I n l e t  Nat ive  v i l l a g e s  were located. Thus 
, . 

be fore  t h e  passage o f  ANCSA,. most o f  the  t r a d i t i o n a l  lands surrounding the  

v i l l a g e s  o f  the Region were granted t o  the State.  There was l i t t l e  

app rop r ia te  l and  f o r  s e l e c t i o n  by C I R I  and the  v i l l a g e  corpora t ions  w i t h i n  

the  region.  

The leadersh ip  o f  C I R I  refused t o  accept the mountains and g l a c i e r s '  the  

Secretary o f  I n t e r i o r  s e t  as ide  f o r  the  reg ion  t o , s e l e c t .  A f t e r  two yea.rs 

o f  nego t i a t i ng  w i t h  the Secretary o f  I n t e r i o r ,  C I R I  brought s u i t .  i n  

Federal Court seeking t o  i n v a l i d a t e  p r i o r  se lec t i ons  by the Stat.e o f  

Alaska i n  an e f f o r t  t o  make adequate land a v a i l a b l e  t o  the  co rpo ra t i on  f o r  

se lec t i on .  The Federal '  D i s t r i c t  Court r u l e d  aga ins t  the  co rpo ra t i on  so . , anr 

appeal was lodged by the  Region before  the  U.S. Court  o f  Appeals. 

I n  o rder  t o  s e t t l e  the l a w s u i t  and the under ly ing .  problems o f  i n s u f f i c i e n t ,  

Federal l and  a v a i l a b l e  f o r  the  Nat ive  s e l e c t i o n  i n  t he  Cook ' I n l e t  Region, 

a th ree  p a r t y  agreement was negot iated.  I n  essence, t he  U.S. a g r e e d t o  

make o the r  lands a v a i l a b l e  t o  the  S ta te  o f  Alaska i n  r e t u r n  f o r  conveyan'ce 

t o  the U.S. by the S ta te  o f  c e r t a i n  lands i t  had ownership o f .  i n  

designated areas of the  Cook I n l e t  Region. Cook I n l e t  Region, Inc .  would 

then choose a p o r t i o n  o f  i t s  en t i t l emen t .  The balance o f  .CIRI1s 

e n t i t l e m e n t  would come from o t h e r  Federal lands throughout t he  State.  The , 
i n t e n t i o n  o f  t he  agreement was n o t  on ly  t o  end the  lawsu i t ,  b u t  a1 so t o  

serve the  a d d i t i o n a l  purpose o f  a1 lowing more . r a t i o n a l  land ownership 

pa t te rns  f o r  a l l  th ree  pa r t i es .  



I :  , 

On January 2, .1976, the  Uni ted States Congress, i n  Pub l i c  Law 92-204, . , 

d i r e c t e d  the  Secretary o f  I n t e r i o r  t o  r a t i f y  the  agreement and the  Alaska 

S t a t e  ~ e ~ i s l a t u r e  r a t i f i e d  the  agreement i n  March, 1976. ~ e f o r e  t h e  ' 

r a t i f i c a t i o n  by the Sta te  Leg is la ture ,  however, a l a w s u i t  was f i l e d  

chal leng ing the  c o n s t i t u t i o n a l i t y  o f  t h e  S t a t e ' s .  p a r t i c i p a t i o n  i n  the  

conveyance t o  C I R I ,  based l a r g e l y  on the  value o f  the Beluga coal lands. 

Th is  del ayed the  implementation o f  t he  exchange agreement. A f t e r  l o s i n g  

i n  the Super ior  Court, the  ~ l a s k a  Supreme Court decided i n  favor  o f  t h e  

l a n d  exchange i n  February 1977. However, t h i s  d i d  n o t  end the  chal lenge 

as the  p l a i n t i f f s  appealed t o  the U.S. Supreme Court t o  hear t h e i r  case. 

F i n a l l y ,  i n  J u l y  1977, the  U.S. Supreme Court issued an order  r e f u s i n g ' t o  

hear the  case, e f f e c t i v e l y  removing the  c loud o f  unce r ta in t y  from t h e  

agreement. 

P r i o r  t o  implementing t h e  exchange agreement, Cook I n l e t  Region, Inc .  went 

back t o  Congress seeking t o  remedy t h e  18 month delay r e s u l t i n g  from t h e  

l a w s u i t  chal leng ing the  land exchange. Th is  remedial l e g i s l a t i o n  was 

passed by the U.S. Congress i n  November 1977 and the Corporat ion i s  

f i n a l  l y  on the threshhold o f  implementing the  l and  exchange and se lec t i ng  
the  en t i t l emen t  o r i g i n a l l y  guaranteed by ANCSA. 

Under the  land exchange, C I R I  i s  t o  ob ta in  . pa ten t  t o  the  sur face and 

subsurface es ta te  o f  approximately 1.23 m i l l i o n  acres o f  land. , I n  
. . 

add i t i on ,  i t  receives a subsurface t o  another 1.15 m i l  l i o n  acr'es o f  land, 

the  sur face o f  which i s  e i t h e r  patented t o  the  v i l l a g e  corpora t ions  o f  i s ,  
w i  t h i n  t h e  Kenai Nat ional  Moose Range. 

l 

3 .  

V i l  1  age Corporat ions Associated w i t h  C I R I  

W i th in  the  geographic boundaries o f  t he  Cook I n l e t  Region, Inc., which 

extend from Seldovia i n  the  south, almost t o  M t .  McKinley i n  the north, 

, t h e r e  are  e i g h t  v i 1  lage corporat ions:  Alexander .Creek, Chickal oon, 

Eklutna, Knik ( c a l l e d  Knikatnu by the  v i l l a g e r s ) ,  N i n l l c h i k ,  Salamatoff, 

Sel dovia, and Tyonek. S ix  of these v, i l  lage . corporat ions have been,, 

o f f i c i a l l y ' c e r t i f i e d  under prov is ions  o f  .ANCSA.. whi le-  the  e l i g i b i l i t y  o f ,  



Alexander Creek and . Sal amatoff i s  being chal lenged i n  a U.S. Court '.'of 

Appeals. Under the terms of ANCSA, the  v i l l a g e  corpora t ions  w i l l  r ece ivev  . . 

pa tent  t o  approximately 930,000 acres o f  sur face lands, w i t h  the  t i t l e  t o '  , 

the subsurface es ta te  remaining w i t h  Cook I n l e t  Region, Inc. The acreage 

iece ived by the  V i l l a g e  Corporat ions i s  based on the .  number o f  

stockholders who t raced t h e i r  he r i t age  back t o  a v i l l a g e  and en ro l  l e d ' t o  a 

v i l  lage corpora t ion .  Approximately 6,000 Eskimos, Indians, and Aleu.ts1 

have e n r o l l e d  t o  Cook I n l e t  Region, making i t  the f i f t h  l a r g e s t  Na t i ve  

reg iona l  corporat ion.  C I R I  i s  t he  on ly  reg iona l  corpora t ion  whose', 

stockholders are f o r  the most p a r t  res idents  o f  developed urban areas.. 

Near ly  ha1 f o f  t h e i r  - shareholders (about 2,800 i n d i v i d u a l s )  l i v e  i n  

Anchorage, about two-th i  rds  (4,000 i n d i v i d u a l  s) 1 i v e  w i t h i n  the Region.,' 

and about one-quarter o f  the  t o t a l  (1,460 i n d i v i u a l s )  l i v e  outs ide  the  

Sta te  o f  Alaska. 

Land Exchange Overview 

Under the  terms o f  the  Cook I n l e t  Exchange, Cook I n l e t  Region, Inc.  w i ' l l  

rece ive  an e n t i  tl ement o f  approximately 63 townships (a township equals 

23,040 acres) o f  land i n  numerous l o c a t i o n s  throughout the  ~ t ' a t e .  Wi th in  
1 

i t s  reg iona l  boundaries, s i t u a t e d  on both sides o f  Cook I n l e t  i n  South- ' 

c e n t r a l  Alaska, Cook I n l e t  Region w i l l  rece ive  lands from both  the Sta te  

of Alaska and the. Federal Government. 

. !  % .  

W i th in  t h e i r  regional  boundaries, Cook I n l e t  Region, Inc .  w i l l  select. ,  . . 

476,440 acres o f  land f r a n  s i x  separate pools es tab l ished by t h e  S t a t e : ~ f ' ~ .  

Alaska. Cook I n l e t  Region's respect ive  acreage en t i t l emen t  from these 

pools i s  as fo l l ows :  

1. Kenai Pool 115,200 acres 

311,040 acres 
. . 

2. Beluga Pool 

3. ~ n i k - ~ i l  low' Pool ,4,480 acres . . : 9 
4. Pt. McKenzle Pool 3,200 acres 

5. Kashwitna Pool 38,040 acres 

6. Chickaloon Pool 4,480 acres 

4-43 



By f a r  the  l a rges t ,  the  Beluga Pool (see Figure 4-3) was made a v a i l a b l e  t o  

the  Region by the  Sta te  o f  Alaska because o f  i t s  very l a rge  coal 

resources. The west t i e r  o f  townships and the n o r t h  t i e r  o f  townships i s  

n o t  inc luded i n  t h i s  study o f  t he  Beluga Coal D i s t r i c t .  

Because of popu la t ion  pressures and ' inadequate. lands f o r  s e l e c t i o n  w i t h i n  

the boundaries o f  Cook I n l e t  Region, Inc., the  land exchange had t o  

p rov ide  a mechanism f o r  land se lec t ions  outs ide  the  Region's boundaries. 

Th is  mechanism a lso  had t o  serve the  yoal o f  ensurlng Cook I n l e t  Reg.i.on, 

i n c . ' s  f u l l  en t i t l emen t  as contemplated by ANCSA. Rights t o  land outs ide  

t h e i r  reg iona l  boundaries i nc lude  the Region's r i g h t  to. se lec t  

approximate1 y 545,000 acres nf l a n d ,  which w i l l  more than l i k e l y  erne' fr& 

w i t h i n  a pool es tab l ished w i t h i n  the  boundaries o f  f i v e  o the r  Na.tive 

Regions: Ahtna, B r i s t o l  Bay, Cal i s t a ,  Chugach, and Doyon. Cook . I n l e t  
Region a l so  has the r i g h t  t o  se lec t  lands w i t h i n  the boundaries o f  t he  

o t h e r  s i x  reg iona l  corpora t ions  w i t h  t h e i r  consent. 

Beluga Pool Se lec t ions  

Cook I n l e t  Region, Inc .  has selected a l l  o f  t he  lands i n  the  Beluga Pool 

and expects conveyance o f  a1 1 except T.l4N., R. l5W. The nor thern  h a l f  o f  

t h a t  township cover ing the  cen t ra l  p a r t  o f  Capps G l a c i e r  was n o t  S ta te  

land and should no t  have been s e t  as ide i n i t i a l l y  i n  the S ta te ' s  Beluga 

Pool. 

. . 

I Because t h e  Beluga Gas F i e l d  subsurface and the  N i k n l a i  Gas F i e l d  sub-' 
surface were both excluded i n  the  exchange agreement, Cook I n l e t  ~ e g i o h ,  . 

expects t o  rece ive  on ly  the  sur face es ta te  t o  the  a f f e c t e d  land located i n  

T.12 h 13N., H.10W. (.Beluga .Gas F i e l d )  and T.llN., R.12W.. . ( N i k o l a i  Gas 

F i e l d ) .  Land selected by the  Kenai Peninsula Borough i n  T.lZN., R.lOkd. 

and land selected by the  Matanus ka-Susi tna ~ o r o u ~ h :  i n  T. 14N., R. 10 & 11W. ; 

T.15&., R. ION., and T16N., R. 13W. a re  a v a i l a b l e  t o  C I R I  f o r  t he  subsurface 

only. The surface e s t a t e  w i l l  go t o  the  two boroughs. Inasmuch as the re  

i s  more subsurface e s t a t e  a v a i l a b l e  t o . C I R I  f i a n  the  Boroughs' lands than 

there  i s  surface avat lable,  due t o  the  gas' f i e l d s '  exclusion,' there  i s  .an 

imbalance i n  CIRI'S ' se lect ions.  I n  an e f f o r t  ' t o  s e l e c t  ' t h e i r  f u l l  ,. 
en t i t l emen t  o f  311,040 acres, C I R I  has selected sdmiwhat'more sur face than 



FIGURE 4-3 , 

COOK INLET REGION, INC. 
BELUGA POOL SELECTIONS 

> L 

12/16/1977 

P r i o r i t y  1 
Subsurface 
Su r face m 

P r i o r i t y  3 & 4 
In-Lieu Subsurface 

and Surface.. 4 
P r i o r i t y  2 T=f P r i o r i t y  4 

Estimated w i th in  In-Lieu Surface 
Entit lement 

Excluded from Selections I_) 

Note: See Appendix G f o r  September 7, 1978 legal not ice o f  Div is ion o f  
Lands proposed conveyance o f  Be1 uga Pool Lands. Most P r i o r i t y  .l 
lands had Been conveyed as of June 10, 1980. 

. Source: Ma i e  Sagerser, Land Manager, Cook I n l e t  Region, Inc., June 
878.  



subsurface i n  T.16Ne, R,14W. The above lands are considered the f i r s t  

p r i o r i t y  f o r  selection: the subsurface and surface estates that  are 

severed, as we1 1 as most a1 1 the other townships, except T.l4N., R.15W. 
and T.l6N., R.14W. (See Figure 4-3.) These selections exclude Beluga Lake 

and Lower Beluga Lake, and the Section o f  the Beluga River running between 
the lakes. They also exclude U.S. Survey 3970, which protects Power S i te  
C lass i f i ca t ion  395 (Apr i l  '22, 1948) f o r  potent ial  hydroelectr ic 

$eve1 opment a t  Chakachamna Lake and Cha kachatna River, 

P r i o r i t y  two lands are located i n  T.l6N., R.14W. and the south h a l f  o f  

T.l4N., R.l5W., the l a t t e r  township possibly being over CIRI1s e n t i t l e -  
ment. The easternmost por t ion o f  T,16N,, R.14W. I s  i den t i f i ed  as p r i o r i t y  
three and p r i o r i t y  four and i s  probably wi th in  CIRI'sentitlement. Cook 
I n l e t  Region shows the western h a l f  o f  T.16Ne, R.14W. as "In-Lieu surface 

and subsurface estate" which would replace severed estates tha t  were no t  
avai lab le i n  t h e i r  p r i o r i t y  one ident i f i ca t ions ,  P r i o r i t y  four  In-Lieu o f  

surface extends i n t o  the most southwesterly corner o f  the same township. 

Cook I n l e t  Region, Inc. f i l e d  t h e i r  select ion appl icat ion f o r  the Beluga 
Pool February 16, 1978 wi th  the State Div is ion o f  Lands. Following this, 

the process w i l l  go through f i v e  steps: (1)  Alaska ~epar tmen t  o f  Natural 
Resources, Div is ion o f  Lands, Planning and Class i f icat ion Section w i l l  

review the selections f o r  t h i r d  party r ights,  other in terests  and so 
fourth, (2) State . Agencies review, (3) Public Notice persuant t o  

AS 38,05.365 and 38-05.345 requirements, (4) the State conveys a Deed o f  
T i t l e  t o  the United States Department o f  In te r io r ,  (5) Cook I n l e t  Region, 

Inc. receives conveyance from the United States under the terms o f  ANCSA. 

The Secretary o f  I n t e r i o r  has 60 days upon acceptance o f  the State Deed o f  

T i t l e  t o  issue conveyance, without adgudication, t o  Cook I n l e t  Region. 

Conveyance of the Beluga Pool Land t o  C I R I  i s  subject t o  any lawful 
reservations o f  r i gh ts  o r  condi t ions contained i n  the State conveyance as 

provided by the Terms and Conditions document (see Appendix 4-A). Patent 
t o  Cook I n l e t  Region, Inc. could fol low as soon as the land survey- i s  

. approved. Within two years a f t e r  i n i t i a l  conveyance, the Secretary sf 
I n t e r i o r  i s  authorized t o  i d e n t i f y  and reserve any easement he could have 



l a w f u l l y  reserved before  conveyance. A rev ised conveyance i s  t o  be 

issued, r e f l e c t i n g  such reservat ions,  sub jec t  t o  t he  agreement o f  January 

18, 1977 between the  Secretary,  of ~ n t e r i o r ,  Cook I n l e t  Region, Inc .  and 

some of the associated v i l l a g e s  i n  the Region. The Secretary o f  I n t e r i o r  

may s t a r t  t o  i d e n t i f y  and reserve easements be fore  the  S ta te  Deed o f  T i t l e  

has been received but  t o  do so i s  n o t  t o  a f f e c t  the prompt issuance of 
. . 

conveyance t o  C I R I  by the  Secretary o f  I n t e r i o r  (pub1 i c  ' Law 95-178, + 

November 15, 1977). 

. '  O f  course, a1 1 va1 i d  e x i s t i n g  r i g h t s  t o  coal .prospect ing permi ts  (Table 

4-10), coal  leases (Table 4-11), o i l  and gas leases, minera l  leases, e t c .  

a r e  pro tec ted  under terms o f  the  exchange. The S ta te  issued a Mineral 

Clos ing Order t o  s top any more prospect ing permi ts  from being issued 

w i  t h i n  the  Be1 uga Pool Area, and the re  has been a moratorium ' on the  

t r a n s f e r  o f  prospect ing permi ts  t o  lease.  

However, i n  May 1978, t he  S ta te  Department o f  Natura l  Resources met k i . t h  

i ndus t r y  representa t ives  i n  an e f f o r t  t o  d e f i n e  what i s  meant by "min ing 

p lan"  and "commercial q u a n t i t i e s "  as used i n  the  coal prospect ing permi ts  

so t h a t  the  S ta te  cou ld  fo rmal ize  those d e f i n i t i o n s .  It i s  n o t .  known 

whether the  Department o f  ,Natural Resources w i l l  take a hard o r  s o f t  l i n e '  

r e l a t i v e  t o  the conversion o f  coal  prospect ing permi ts  t o  coal  leases : in  

the Beluga land exchange area. Most o f  t he  prospect ing  permi ts  w i l l  

exp i re  t h i s  summer (1978). , . 

. a 

The a t t i t u d e  o f  Cook I n l e t  Region, Inc .  about r ights-of -way across i t s , '  

lands, i s  q u i t e  d i f f e r e n t  than t h a t  o f  Tyonek Na t i ve  Corporat ion 's .  While 

the  Tyonek Nat ive  Corporat ion i s  opposed t o  a l l  r ights-of -way and 

easements, the Region i s  n o t  p a r t i c u l a r l y  concerned about them. They 

' recognize t h a t  i n  o rder  t o  remove the  na tura l  resources, such as the  coal,  

easements must be made ava i l ab le .  
a ,  . 



Date 
I ssued 

TABLE 4-10 
COAL PROSPECTING PERMITS 

BELUGA COAL DISTRICT 
EFFECTIVE DATE NOVEMBER 1, 1979 

ADL - Descr ip t i on  

55604 T 12N, R l l W  SM 
Terminated Sec. 6: A l l  

T 12N, R12W A l l  
Sec. 1: A l l  

11: A l l  
12: A l l  
13: A l l  
14: A l l  

2: A l l  
3: A l l  
4: A l l .  
9: A l l  ' 

10: A l l  
11: A l l  
12 : A l ' l  

58473 
Termi na ted 

T 1 ZN, ~ 1 1 ~ ' s ~  
Sec. 13: A l l  

14: A1 1 excl . USS 4546 
15: A l l  
16: A l l  
21: A l l  
22: A l l  
23 : A1 1 excl  . USS 4546 
24: A l l  

* 
Name Tota l  Acres 

Starkey Wilson 3,8402 

Locke Jacobs 

Locke Jacobs 



Date 
I ssued ' ADL - 

10/1/72 .58475 
Terminated 

10/6/72 58690 
Terminated 

D e s c r i p t i o n  

T 12N, R l l W  SM 
Sec. 5: A l l  

Name T o t a l  Acres 

Locke Jacobs .3,762.35+. 

7: A l l  
8: A l l  

17: A l l  
18 :  A l l  
19: A1 1 exc l  . USS 1865 
20: A l l  exc l  . USS 4547 
24: A l l  

T 12N, R l l W  SM Locke Jacobs t o  
Sec. 25: A1 1 exc l  . USS 1865 American Metal  

26: A1 1 exc l  . USS 1865 Climax, Inc.  
27 : A1 1 exc l  . USS 1865 
28: A l l  e xc l .  USS 1865 
29: A1 1 exc l  . USS 1865 

~ o b i l  O i l  Corp. 

T 16N, R8W SM 
Sec. 1: A l l  

T 17N, R7W SM 
Sec. 31: A l l  

T 17N, R8W SM 
Sec. 24: A l l  

25: A l l  
26: A l l  
36: A l l  



Date 
I ssu ed Descr i  ~ t i , o n  

. . 
6781 5 . . T-17N, R8W- SM . - * .. 'Sec. 4: A l l  . .  . 

Name To ta l  Acres 

. .  Mobi l '  O i l  Corp. 2,538+ 
. , 
. . 

.T 18N, R8W SM 
Sec. 31: ATT 

7/1/75 . 67816 * T 17N, R6W SM 
Sec. 9: A l l  

Mobil O i l  Corp. 4,480+ 

10: A l l  
14: A l l  
15: A l l  
16: A l l  
22: A l l  
23: A l l  f .  

wl 
a TOTAL 30,150 k . 

TERMINATED: The Permits were preceded o r  superseded by Cook I n l e t  Nat ive  Corporazion claims. 
Pending land s ta tus  reso lu t ion ;  these permi ts  are  considered suspended permi t  
appl i ca t i ons .  

'. * Not w i t h i n  area mapped i n  f i gu re .  

Source: Alaska D i v i  s ian  o f  Mlj. nera l  s and Energy Manegement, Alaska Department o f  Natura l  Resources. 
Con tac.t  : Robert Sanders, January 24, ,1980, 



Date 
Issued  

TABLE 4-11 
COAL LEASES 

BELUGA COAL DISTRICT 
. (EFFECTIVE DATE NOVEMBER 1, 1979) 

. . 
Area - Royal ty ADL - D e s c r i p t i o n  -. Name 

Be1 uga .05 25060 T 13N, R l O W  SM 
Sec. 7: W g N +  

Be1 uga .10 

. - .  

Be1 uga .10 

Be1 uga .10 

33795 .T 12N,. R13W SM 
Sec. 1: % 

T I~N, ' - R l 3 ~  .SM 
Sec. 34: A l l  

36282 T 13N, R13W SM 
Sec. 22: SE%,&NE%, 

S%SW% 
23: A l l  
24: A l l  
25: A l l  
26: A l l  
27: A l l  

3691 1 T 13N, R12W- SM 
Sec. 19: A l l  

20: A l l  
21: A l l  
28: A1 1 

'. 29: A l l  
30: A l l  

A l b e r t  E. ~ l ' o n e  

Be1 uga Coal Co. 

.- . - 

.Beluga Coal .Co. 

Bass T r u s t  E s t a t e  
t o  Cloonan & Gibbs 

To ta l  , 

Acres 



Date 
Issued 

. - 
Area - Royal ty ADL - Descr ip t i on  

Be1 uga ' .10 3691 3 T 13N, R12W SM 
Sec'. 1'4: A l l  

Be1 uga . .10 36914. T 13M; R12W SM 
Sec. 25: A l l  

Sec. 2: A11 
3: A l l  

10: NL, 

Beluga .10 37002 T 13N, R12W SM 
Sec. 31: A l l  

32: A l l  
33: A l l  

T 12N, R12W SM 
Sec. 4: A l l  

- 
Name 

Bass T rus t  Estate 
t o  Cloonan & Gibbs 

Bass T r u s t  Estate 
bo Cloonan & Gibbs 

Bass T r u s t  Estate 
t o  Cloonan & Gibbs 

Tota l  
Acres 

5: A l l  
6: A l l  
7: NL, 
8: Nk 
9: NtZ 



Date 
I s  sued Area - Royal ty 

Be1 uga .10 

Be1 uga .10 

ADL - Descr ip t i on  Name 

37471 T 12N, R 1 2 ~  SM 
Sec. 7: S+ 

Beluga Coal Co. 

8: SWt, 
17: & 
18: A l l  
19: t& 
20: NWt, 

13: E<.sw~, 
24: N% 

56982 - T 12N, R13W SM Beluga Coal Co. 
Sec. 3: SWL 

4: NL,,SEt, 
5: NL, 

10: Nt, 
11: N% 
12: NWt, 

T 13N, R13W SM 
Sec. 28: A l l  

29: SL,.NEL,SL,NWL 
30: EbaEt, 
32: Nb$l%,SEkNE%, 

E+s Et, 
33: A l l  

59502 T 12N, R12W SM Starkey Wilson 
Sec. 8: SEt, Bass T r u s t  Es ta te  

9: SL, W. H. Hunt 
10: .r& 
15: A l l - .  
16: A l l  
17: E4 

Tota l  
Acres 



Date 
I s  sued Area - Royalty. 

Be1 uga .35 

Be1 uga .35 

Beluga :35 

Beluga .35 

ADL - Descr ip t ion  - Name 

62403' T 23M, R14W SM Mobil O i l  Corp. 
Sec. 6: SW%,S*N& 

7: S%,NW%,WE% 
18: A l l  
T9: A l l  

62404+ T 23N, R14W SM Mobil O i l  Corp. 
Sec. 30: A l l  

31: A l l .  
32: %,W$E& 

T 22N, R14W 'SM 
Sec. 5: A l l  - .  

6: A l l  
7: A l l  
8: A l l  

18: A l l  

62405* ' -T 2iM, R14W SM Mobil O i l  Corp. 
Sec-17:  A l l  

19: E%,NW%,E$SW% 
20: A l l  
21: SW&,W$iW% 
28: NgWk 
29: A l l  
30: NEk,Nb$E%, 

S E%S E% 

62406* T 221, RT4W SM Mobil O i l  Corp. 
Sec . 32 : N+N% 

Tota l  
Acres 



Date Tota l  
I s-su ed Area - ~ o y a i  ty - ADL Descr ip t ion  . - Name - .  Acres 

Be1 uga : Mobil O i l  Corp. 

20: SWWWL,SWt,, 
S&S& 

29: A11 
. 30: &,Eb2NW%, 

N&N% 
31: EL,,SE$NW% 
32: A l l  

T 21N, R14W 9'4 
Sec. 24: E$,Eb$4W$ 

511 179 Beluga 

.35 62408* T 20N; R14W SP1 Mobil O i l  Corp. 
Sec. 12: WEL,SWL 

T 20N, R13W SM 
Sec. 5: GPi 

6: ~ l l  
7: A l l  
8: W$ 

17: N&,W$S& 
18: A l l  

.35 6 2 4 0 9  T 20N, R13W SM 
Sec. 19: A l l  

30: A l l  
31: A l l  

T 20N, R14W SM 
Sec. 23: E%SEk 

Mobi l  O i l  Corp. 



Area - Royal ty 
'Date 
I s sued -- 

Tota l  
Acres Descr fp t ion  - Name ADL - 

62410" Be1 uga . .35 T 20N, R14W SM Mobil O i l  Corp. 
Sec. 35: E%,E%SWt, 

36: &NW%,NE+, 
E @ E i  

T 19N, R13W SM 
Sec. 35: E%,F,S& 

36: W&W+,NE%, 

T '1 9N, R14W SM 
Sec. 1: %,SE%N&,NE% 

12: NEb4NE+ 

Beluga .35 T 18N, R12W SM 
Sec. 6: A l l  

i kadowlark  Farms 

. . 
T 19N, R13W SM Meadowlark Farms 
Sec. 34: A l l  

35: %,N& 
36: S% 

Upper Beluga .35 
Lake 

Upper Beluga .35 
Lake 

T 18N, R13W SM 
Sec. 1: A l l  

Mgadowl ark  Farms 

T 13N, .R11W SM, . .. . 
Sec. 22: A l l  

3eluga Coal Company B.el uga . '115 
. .  . 23: A l l  

26: A l l  
27: A l l  
34: A l l  

.' 35: A l l  



Date 
Issued Area Royal ty ADL - - Descr ip t i on  

3/ 1 /716 Be1 uga .15 . 309744 . T 13N, R l O W  SM 
( fo rmer ly  Sec. 6: N+,S& 

Name 

E l  t o n  t o  Stabio 

T 13N, R l l W ,  SM 
Sec. 1: EY&,N&,% 

12: A l l ' '  
13: &,SWL, 

Source: D iv i -s ion  o f  Mineral s and Energy Management, Alaska Department of Natural Resources 
- Contact: Robert Sanders, January 27, 1980. 

* Nalt w i t h i n  area mapped i n  Figure. 
** No r e n t a l  paid s ince 1/13/73-1/13/74. 

TOTAL 67,607.5k 

. . . . ... . . 
i.. 

. ..:. .. 
. . . . .  



The revenues produced from development o f  Cook I n l e t  Region, Inc . ' s  

: subsurface estate,  whether i t  be the  subsurface o f  v i l l a g e  lands o r .  the  

subsurface invo lved i n  the  land exchange, w i l l  be sub jec t  t o  Sect ion 7 ( i )  

o f  ANCSA. . T h i s  sec t i on  mandates the  shar ing o f  70 'percent  o f  the  revenues 

received from the t imber resources and subsurface es ta te  patented t o  the  , 

reg iona l  corporat ions.  Seventy percent w i l l  be d i v ided  annual l y  by each 

reg iona l  . corpora t ion  among the o the r  e l  even regional  corporat ions . . , . .  

according t o  the  number o f  Nat ives i n  each region. 
i 

BOROUGH LANDS 

  he Beluga Coal D i s t r i c t  l i e s  a s t r i d e  o f  t he  boundnry scpara'ting the  KeRai  

Peninsula Borough on the  South from the Matanuska-Susitna Borough' on the  

nor th.  Although most o f  the  d i s t r i c t  l i e s  w i t h i n  the  Kenai Peninsula 

Borough, there are important  j u r i s d i c t i o n a l  . m a t t e r s  a f f e c t i n g  both . 
boroughs, p a r t i c u l a r l y  r e l a t i n g  t o  land use, zoning, energy t ransmission 

and o the r  t r a n s p o r t a t i o n  issues as we l l  as tax ing  au tho r i t y .  Ne i the r  

Borough has zoned any land i n  the  Beluga Coal D i s t r i c t ,  so p resen t l y  the  

1 ands are  designated "Unres t r i c ted  .'I 

Both Boroughs are  a l so  l and  owners i n  the  d i s t r i c t  where a p o r t i o n  o f  

t h e i r  en t i t l emen t  o f  ten. pprcrtnt o f  the  S ta tc  land w i t h i n  the  i r .  boundaries 
has been selected by the  Boroughs. 

1 

P r i v a t e  non-Native land ownership i s '  minimal so f a r  as the ex tent  - o f  

acreage i s  concerned. I n t e r e s t s  i n  the  subsurface estate,  on the  o the r  

hand, have m j o r  p r i v a t e l y  he ld  r fgh ts ,  Tor. o i l  and gas leases and coal 

prospect ing permi ts  and leases. A f fec ted Nat ive  lands acquired as a 

r e s u l t  o f  the Set t lement  Ac t  are sub jec t  t o  any v a l i d  e x l s t i n g  r i g h t s  

accordi,ng t o  s e c t i o n  14(g) of ANCSA. Appendix 4-8 shows the  U.S. Surveys 
i n  the  Be1 uga Coal D i s t r i c t  and inc ludes both ~ a t i v e  and no"-Native lands 

and, f o r  the  most par t ,  describes . lands acquired b y '  townsh.ipsl. and ranges. 



LAND TENURE AND COAL DEVELOPMENT 

ENERGY RESOURCES 

Land tenure plays a major ro le  i n  devclopmnt and i s  c r i t i c a l  t o  the coal 
development i n  the Beluga Coal D i s t r i c t :  the conf igurat ion o f  lands and 

ownership of the energy resources, the avai l  a b i l  i t y  o f  transportation 
routes across the land f o r  roads and rai lroads; energy transmission, 

i nc l  uding e l e c t r i c  power transmission, o i l  and gas pipe1 ines, coal s lu r r y  
pipe1 ines, a i  rpor ts  and docks and water transport; permanent settlement 
sites; the ownership o f  the commodities necded f o r  devtlopmtnt, such as 
water and gravel, as well as which lands may 1 i m i  t developlncrnt because o f  

incanpatible land use, arncrship problems or  other characterist ics. 

The State of Alaska and the Cook I n l e t  Region, Inc. are the two major 
owners of the energy rtsources of the area. Those resources are 

substantial. They include deposits o f  o i l  and gas, and coal onshore and 
offshore o f  Upper Cook In1 et, several undavel oped hydrotl e c t r i c  sites, and 

possibly uranium deposits. O i l  and gas leases' and coal prospecting leases 
and coal leases are held by several ind iv iduals  and companies (Table 4-10, 

Table 4-11 and Figure 4-4). The leases a m  on State land -- some o f  which 
C I R I  w i l l  be receiving under the land exchange. Section 14(g) o f  ANCSA 

protects val i d  ex is t ing r i gh ts  t o  leases on land conveyed t o  the Natives 
as f o l  lows : 

A l l  conveyances made pursuant t o  t h i s  Act shal l  be subject t o  
va l i d  ex is t ing  r ights .  Were, p r h r  t o  patent o f  any land o r  
minerals under t h i s  Act, a lease, contract, permit, 
right-of-way, or easement ( including a lease issued under 
section 6(g) o f  the Alaska Statehood Act) has been issutd f o r  
the surface o r  minerals covered under such patent, the atent  
shal l  contain provisions mk ing  i t  subject t o  the lease, 
contract, permit, rfght-of-way, o r  .sasslasnt, and the r i g h t  o f  
the lessee, contractat, perm1 t tec, or grrntse t o  the canplete 
enjoyment o f  a l l  r ights,  privi leges, and benefits thereby 
granted t o  him. Upon i ssuance of the patent, the patentee shal l  
succeed and btcome en t i t l ed  t o  any and a l l  in terests  o f  the 
State  o r  the United States as lessor, contractor, permitter, o r  
grantor, i n  any such leases, contracts, pemi  ts, rights-of-way, 





o r  easements cover ing the es ta te  patented, and a lease issued : , . , 

under sec t i on  6(g)  o f  the  Alaska Statehood Act s h a l l  be t rea ted  
f o r  a l l  purposes as though the patent  had been issued t o  the  
State. The admin i s t ra t i on  o f  such lease, cont rac t ,  permit,  
r ight-of-way, o r  easement s h a l l  cont inue t o  be by the Sta te  o r  

- t he  Uni ted States, unless the  agency responsib le f o r  
J ' a d m i n i s t r a t i o n  waives admin is t ra t ion .  I n  the  event t h a t  the  

patent  does n o t  cover. a l l  o f  t he  land embraced w i t h i n  any such 
lease, cont rac t ,  permit,  r ight-of-way, o r  easement, the  patentee . . 
s h a l l  on l y  be e n t i t l e d  t o  the  propor t ionate  amount of revenues 
reserved under such lease, cont rac t ,  permit, r ight-of-way, o r  1 

easement by the Sta te  o r  t h e  Uni ted States which r e s u l t s  from * 

m u l t i p l y i n g  the  t o t a l  of such revenues by a f r a c t i o n  i n  which 
the  numerator i s  t he  acreage of such lease, cont rac t ,  permit,  . . 

r ight-of-way, o r  easement which i s  inc luded i n  the  patent  and , .. 

the  denominator i s  the  t o t a l  acreage contained i n  such lease, . . 
cont rac t ,  permit,  r ight-of-way, o r  easement. 

Coal Prospect ing Permits  . 

A coal prospect ing permi t  a1 lows the  permi t t e e  t o  determine the  ex is tence 

o r  w o r k a b i l i t y  o f  coal  deposi ts  i n  an unclaimed and undeveloped area. The 
permi t  i s  v a l i d  f o r  two years and each permi t  may inc lude  up t o  5,120 

acres. I f  w i t h i n  the  pe r iod  o f  two years, t he  permi t tee  shows t h a t  t he  

land conta ins coal i n  canmercial 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  

mining p lan  f o r  coal recovery, t he  permi t tee  can obta in  a lease. A coal  

prospect ing permi t  may be extended f o r  a per iod  o f  two years i f  the  

permi t tee  can provide a k q u a t e  reasons ( regu la ted by the  ~ e ~ a r t m e n t  o f  

Na tu r a l  Resources) . 
'1 

The Mobil O i l  Corporat ion holds coal prospect ing w r m i  t s  f o r  11,455 acres 

i n  the  nor thern  Beluga area (Table 4-10 and F igure  4-4). 

: . 

Coal Leases 

There a r e  67,607.5 acres i n  the  Beluga D i s t r i c t '  p r e s e n t l y  sub jec t  t o  coal 

lease according -to the  S ta te  D i v i s i o n  o f  Minerals and Energy ~anagement 

(Table 4-11). The ' l a rges t  lessee i n  the  area near Tyonek i s  the Beluga 
Coal Company. Th is  j o i n t  venture by Starkey A. Wilson, Richard D. Bass, 

and W. Herbert  Hunt leases 17,686 acres. The next  major ho lder  i s  Cloonan. . . 



& Gibbs; w i t h  17,531 acres. On May 1, 1979, Mobil O i l  Corporat ion and 

Meadowlark Farms requ i red  leases i n  the  Beluga v i c i n i t y  respec t i ve l y  

to ta i . ing  23,080 and 3880 acres. 
. . 

'. . . 

The lessee must pay a r o y a l t y  t o  the  Sta te  f o r  the  mining o r  ex t rac t i on .  .of. 

. -  coal  i n .  t he  lands covered by lease. The r o y a l t y  ra tes  are  e f f e c t i v e  f o r  a 

pe r iod  o f  2'0 years. The r o y a l t y  ~ a n n o t ~ b e  l e s s  than 54 per  2,000 po.unds . . . .  

( s h o r t  ton) .  An annual' r e n t a l  cannot be l ess  than 254 per acre f o r  the  
f i r s t  year, n o t  l e s s  than 506 per  acre f o r  years 2 through 5, and n o t ' l e s s  

than $1.00 per acre t h e r e a f t e r  f o r  t he  d u r a t i o n  o f  the  lease. The r e n t a l  

r a t e  i s  t o  be reva l  uated a t  20 year i n t e r v a l s .  

Coal leases, run f o r  an. undetermined per iod  o f  time, cond i t i ona l  upon , the 

cont inued development and/or opera t ion  o f  a mine. Coal lease con t rac ts  can 

be assignable, upon t h e  approval o f  t h e  D i r e c t o r  o f  the  D i v i s i o n  o f  Lands, 

' b y  the  lessee sub jec t  t o  the  laws and regu la t i ons  app l i cab le  t o  the  le,ase. . , .  

$ .  

Coal leases are d i v ided  i n t o  leas ing t r a c t s  o f  40 acres each o r  mu1 t i p l e s  

o f  40 acres, and i n '  a fo rmwh ich  w i l l  permi t the economical mining o f  coal, 

i n  t h e  t r a c t .  The maximum amount of s t a t e  land t h a t  one p a r t y  m a y  h d l d  

under. coal lease Js l i m i t e d  t o  a t o t a l  of 46,080 acres, w i t h  up t o  '5.120 

acres o f  a d d i t i o n a l  land ( i n  m u l t i p l e s  o f  40 acres) i f  s u f f i c i e n t  reason 

i s  shown, t o  warrant  the  grant ing  o f  t h e  e x t r a  land. . . 

O i l  and Gas   eases 
. , '  

The ~ep 'ar tment  of Natura l  Resources, t h r o u g h  t h e  D i v i s i o n  of Lands, i s  au- 

tho r i zed  t o  lease subsurface o i l  and gas 'resources on a compet i t i ve  and 

n o n c m p e t f t i v e  basis; A11 lands i n  the  pub1 i c  domain are open f o r  o i l  

. . 
and/.or gas expl  ora, t ion and . devel opment. The prov is ions  o f  t h e  

. . 
Miscel laneous Land Use Permit  app ly  t o  sur face o i l  and' gas r e l a t e d  

' . a c t i v i t y  on S ta te  lands where no lease has been issued. I n  add i t ion ,  t h e  

S t a t e ,  under p rov i s ions  of t h e  Alaska Land Act, reserves r i g h t s  t o  a l l  
. . 

'subsurface gas and o i l  resources on lands disposed f o r  any o t h e r  purpose. 



"The l e g i s l a t u r e  may preside f o r  the  l eas ing  of ,  and the  issuance o f  

permi ts  f o r  exp lo ra t i on  of ,  any p a r t  o f  the  p u b l i c  domain o r  i n t e ~ e s t  

there in ,  sub jec t  t o  reasonable concurrent  uses" (S ta te  o f  Alaska Consti- 

t u t i on ,  A r t i c l e  V I I I ,  Sec t ion  8) .  . . . . 
. . 

. . .  

!'Subject t o  the  prov is ions  o f  t h i s  sect ion, the  l e g i s l a t u r e  may provide 
: . - .  f o r  the  sale o r  g ran t  o f  s t a t e  lands, o r  i n t e r e s t s  therein,  and e s t a b l i s h  

- . .  , . ,  

sa les procedures. A1 1 sales o r  grants s h a l l  conta in  such reservat ions  t o  

the  S ta te  o f  a l l  resources a's may be requ i red  by Congress o r  the  Sta te  and , 

s h a l l  p rov ide  f o r  access t o  these resources" (S ta te  o f  Alaska 

Const i tu t ion ,  A r t i c l e  V I I  I, Sect ion 9). 

"Surface uses o f  land by a mineral c la imant  s h a l l  . be 1 i m i  ted t o  those 

necessary f o r  the e x t r a c t i o n  o r  basic processing o f  t he  mineral deposi ts ,  

o r  f o r  both" (S ta te  o f  Alaska Cons t i t u t i on ,  A r t i c l e  V I I I ,  .Section 11). 
I 

"Leases and permi ts  g i v i n g  the exc lus ive  r i g h t  o f  exp lo ra t i on  f o r  these 

mineral s  f o r  s p e c i f i c  per iods and areas, sub jec t  t o  reasonable concurrent  

e x p l o r a t i o n  as t o  d i f f e r e n t  classes o f  minerals, may be author ized by law" 

(S ta te  o f  Alaska Cons t i t u t i on ,  A r t i c l e  V I I I ,  Sect ion 12). 

The Commissioner o f  Natura.1 Resources i s  au thor ized under AS 38.05.0Z7: t o  

en te r  i n t o .  cooperat ive resource management o r  development agreements w i t h  

o ther  Sta te  agencies, Federal agencies, v i l . 1  ages, municipal governments. 
a'nd i n d i v i d u a l s .  

. . . . 

' .. . . . ,  

" I n  add i t i on ,  AS 38.05:285 requ i res  t h a t  disposal and o f  S ta te  lands s h a l l  

conform t o  the  c o n s t i t u t i o n  and the  p r i n c i p l e s  o f  m u l t i p l e  purpose use 

cons is tan t  w i t h  p u b l i c  i n t e r e s t .  . A S  38.05.300 provides t h a t  no stq'te 

land, water o r  land and water area sha l l ,  except  by the  a c t  o f  t h d  s ta te :  

l e g i s l a t u r e ,  be c losed t o  m u l t i p l e  purpose use, i f  the  area conta ins more 

than 640 .acresu (U.S. O f f i c e  o f  Coastal Zone Management Document - Gas and 

O i l  Leasing). - 



. . .  , 

"Terms o f  leases are  dependent on the  kinds o f  lands leased (compet i t i ve  

o r ,  noncompeti t ive) and the  s ta tus  o f  o i l  and gas f i e l d  product ion. .The 

term f o r  a compe t i t i ve  lease i s  10 years  . a t  the  Commissioner's [ o f  Natural, 
b .  , 

Resources] d i s c r e t i o n  and such leases cont inue as long as o i l  and gas i s  

produced. Noncompeti t ive leases extend ' f i v e  years, o r  as long as o i l  ,,and , 
gas i s  produced i n  paying q u a n t i t i e s  (AS 38.05.180 ( a ) ) "  (U.S. O f f i c e  o f  

Coastal Zone Management Document Gas and O i l  Leasing).  
. , , 

TRANSPORTATION 

LAND . 1 

, . 
I 

I n  Alaska, a key t o  development o f  any resource i s  t ranspor ta t i on .  An 

impor tan t  element i s  the land s ta tus  which makes the development , o f  . 

t r a n s p o r t a t i o n  rou tes  possib le.  Overland rou tes  f o r  roads, r a i l  roads, 

power t ransmiss ion l i n e s ,  and p i p e l i n e s  depend on r ights-of -way and 

easements. Su i tab le  a i r  c o r r i d o r s  and a i r p o r t  lands must be a v a i l a b l e '  as 

we l l  as sealanes and adequate dock s i t e s .  A l l  p l ay  a p a r t  i n  the  complex 

problem o f  moving goods, supp l ies  and workers t o  and from the  mine s i t e  as 

we l l  as moving coal  from the  mines i n  the  ~ e l u ~ a  Coal D i s t r i c t  t o  markets 

e l  sewhere. Appendix 4-C l i s t s  the R igh t  o f  Way permi ts  f o r  t h i s  area. 

EASEMENTS ACROSS NATIVE LANDS 

One o f  the t h o r n i e s t  issues o f  land r i g h t s  i n  t he  Beluga Coal D i s t r i c t  i s .  
I 

t h a t  o f  easements across Na t i ve  Lands. The Tyonek Nat ive  Corporat ion has 

adamant1 y refused t o  accept any easements across t h e i r  former ~ o q u a $ k i  h .  
I nd ian  Reserve and has a l so  taken a very s t rong p o s i t i o n  r e l a t i v e  t o  . . .' 

easements dcrvss lands they have selected n o r t h  o f  the  reserva t ion .  

However the  I n t e r i m  Conveyance, I . C .  087, t o  t h e i r  former Moquawkie Ind ian  

Reserve, conta ins  several easements, a t  l e a s t  t empora r i l y  s e t  as ide by the  

Federal government' (see I . C .  087, Appendix E).  ~ u d g e  James A. von d e r  

Heydt, Federal D i s t r i c t  Court, i n  Anchorage has rendered a dec i s ion  i n  

C a l i s t a  et .  a l .  versus Andrus e t .  a l .  435F.SUPP.664 (Decis ion Alaska 

1977). 



LI 

The present controversy arose over Nat ive  ob jec t ions  t o  ~ e d e r a i  demands 
.. ' . . 

f o r  numerous easements across the  lands t o  be conveyed t o  them. . . . ,  ! .  . . 
. f 

(See Vol ume 1, Chapter . 3  , o f  A1 as ka ' s Energy Resources, F indings and 

Analys is ,  f o r  a d iscussion.  o f  the  nature'  o f  the  easement d ispute.)   he 
' L  . 

only ' lan'ds i n  the  Beluga ~ i s t r i c t  sub jec t  t o  the  se t t lement  o f  the C a l i s t a  

case are  the  former Moquawkie Ind ian Reservat ion and two-th i rds o f  a 

township d i r e c t l y  n o r t h  o f  the  Reservation. 

On March 3, 1978, the  Secretary o f  I n t e r i o r  released h i s  24-issue p o l i c y  

gu ide l i nes  document on March 3, 1978 which presents the  Federal p o s i t i o n  

on easements. This document represents the  working base from which the .May 

25, 1978 proposed U.S. Department o f  I n t e r i o r ,  Bureau o f  Land Management 
r u l e s  on' Easements across Nat ive  lands were made. . . 

The f o l  lowing d iscuss ion summarizes the  issues involved. i n  the easement( - 

d ispute  and describes easements as provided i n  the  i n t e r i m  conveyances 

prepared under present  BLM p o 1 i . c ~ .  . 

. . 
I 

Easements On and To the  Marine ! coas t l i ne  . . 

I n t e r i m  conveyance documents c i t e ,  a continuous 25 f o o t  wide 1 i n e a r  

easement along the  c o a s t l i n e  f o r  purposes o f  p u b l i c  access and recreat ion ;  

The Secre tary 's  24-issue p o l i c y  document suggests reducing the  continuous 

easement t o  s i t e  easements along the  coast  as appropr ia te  p o i n t s  t o  

f a c i l i t a t e  t r a v e l  purposes only,, such as beaching o f  water c r a f t .  

Spec i f i c  uses o f  p e r i o d i c  c o a s t l i n e  easements would be c l a r i f i e d  i n  

rev ised i n t e r i m  conveyances. Also, a l i m i t e d  number o f  l i n e a r  access 

easements perpendicular  t o  the coast  would be reserved t o  a1 low access t o  
. . 

i n t e r i o r  p u b l i c  lands. 

Easements On and To Waterways (Rivers, Lakes and Streams) 

The present Federal pol  i c y  o f  reserv ing  easements -along rec rea t iona l  
I '  

r i v e r s  and 'streams i s  t o  be, according t o  the  24-issues pol i c y  document, 
. .. 

r e s t r i c t e d  t o  ' p e r i o d i c  po in ts  along "major" waterways. Major waterway< , , . 
! 

, . 
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. , 
a r e  t o  be def ined by the  c r i t e r i a  o f .  s i g n i f i c a n t  canmercial o r  transpdr- 

t a t i o n  use; o r  s i g n i f i c a n t  resource value ( i n c l u d i n g  rec rea t ion ) .  The use 

o f  these s i t e  easements w i l l  be l i m i t e d  t o  a c t i v i t i e s  r e l a t e d  t o  tra;;el 

along the waterway (e.g. beaching o f  boats and f l o a t  planes). Some l i n e a r  

access easements t o  "major" -waterways and t o  pub1 i c  lands beyond conveyed : 

Nat ive  lands may be reserved. 

Transpor ta t ion  and U t i l  i ty Cor r idors  and S ta tu to ry  Easements 

I n t e r i m  Conveyances r e t a i n  r ights-of-way f o r  d i tches,  canal s, telephone 

and te legraph l i n e s  and r a i l r o a d s  constructed by the  a u t h o r i t y  o f  t he  

Federal government. ~asement '  c o r r i d o r s  f o r  energy, f ue l ,  and n i t u k i l  

resources t r a n s p o r t a t i o n  were a1 so reserved and i n c l  uded the r i g h t  : o f  

eminent domain. The ~ e c ' r e t a r y  has rev ised h i s  p o l i c y  and w i l l  now ask f o r  

no reservat jons  f o r  t r a n s p o r t a t i o n  o r  u t i l i t y  c o r r i d o r s  'nor  easements 

f u t u r e  d i tches,  canal s, telephone, te legraph and r a i l  road 1 ines  unless 

they a r e  j u s t i f i a b l e ,  and s i t e  s p e c i f i c  a t  t he  t ime o f  conveyance. 

A t e n t a t i v e ,  unsurveyed r o u t i n g  o f  an Alaska Ra i l road extension t o  the  

Beluga D i s t r i c t  passes through lands which a r e  a p a r t  o f  the  Exchange 

Pool. The Terms and Condi t ions agreement o f  the  Cook Tnlat. Exchange 

requ i res  the  S ta te  t o  convey i t s  lands t o  the  Federal government i n  ,,the. 

exchange as they were received, less  va l id ,  e x i s t i n g  r i g h t s  (such as 

leases, permits, e tc . ) .  I n  turn,  t he  Federal government i s  t o  convey the  

lands t o  the Nat ives invo lved pursuant t o  the terms o f  the Exchange . . 

agreement. The lands invo lved i n  t h e  Exchange i s  governed by the  ~ a n b  

Exchange Agreement. L. 

Nat i ve  vs. Pub l i c  Use 

I n  determining whether a p u b l i c  easement i s  requ i red  over Na t i ve  lands t o  

assure access t o  p u b l i c  lands, the  Secretary o f  I n t e r i o r ' s  p o l i c y  i s  t o  

n o t  d i s t i n g u i s h  between Nat ive  use and p u b l i c  use. Both "Native" and 

" n o n - ~ a t i v e "  use w i l l  be considered p u b l i c  use. Easements w i l l  be adopted 



, . *  , 

on l y :  where there i s  a demonstrated need t o  cross Nat ive lands, and where I .. 

no reasonable a1 ternate rou t ing  exists.  , Access easements would be .sub$e$tl 
. . 

t o  use r e s t r i c t i o n s .  . A . . 

Cut-off Date f o r  Determining Present Use 
. . 

. . .  
. . ..A. . 

. I December 18, 1976, o r  the, date o f  select ion, whichever i s  l a t e r ,  i s  the , . . .  

cu t -o f f  date used t o  determine whether s u f f i c i e n t  use ex i s t s  t o  warrent an 

easement across Native lands f o r  access t o  other pub l ic  lands 'and. 

resources. 

AS a r e s u l t  o f  the Court's decision, the Secretary o f  interior-i has 

proposed new ru l es  concerning reservations o f  pub1 i c  easements on Alaska ' . . 
Native land select ions. I n  the meantime, the Bureau o f  Land ~anagement' 

operates under an easement agreement , they made w i th  the Native Corpor- . 

a t ions whereby the Bureau o f  Land Management uses the o l d  easement po l icy .  

The BLM plans t o  conform. the i n te r im  conveyances 'and patents according t o  

the new regulat ions. The new regulat ions were on ly  recen t l y  proposed by 
. , .  

the Secretary o f  I n t e r i o r ;  w r i t t en  comments on h i s  proposals to.  be' . .  - 
received on o r  before June :26, 1978. The agreement w i th '  the Nat ive . . 

Corporations says, . i n  essence, t ha t  the Uni ted states o f  America : w i l l ; " !  

re1 inqu ish any easements the Court f i nds  i l l e g a l  and the Nat ive Cor- 

porat ions are t o  donate any easements which were not  reserved i n  the . . 

conveyance documen'ts, bu t  which the Court f inds. cou1.d have been reserved, 

So long as the Bureau of Land Management has the consent o f  the Na.tive. 
. ' 4  

Corporation, t o  make, conveyance subject  t o  the easements' i n  the cur reht  

pol icy, the BLM may convey lands. New r u l e .  making by the Secretary ;o f  
I n t e r i o r  could take years t o  resolve, w i t h  conforming I n te r im  Conveyanceg] . . 

. < 

o r  Patents t o  fo l low.  
t 

Cook I n l e t  Region, Inc.  has no t  tgken a stand opposing easements across. 

t h e i r  lands and are n o t  expected t o  take a hard l i n e  opposing them. Under 
- I 

the terms and condi t'ions of the land exchange, the Secretary o f  I n t e r i o r ,  

has two years fo l l ow ing  conveyance i n  which t o  i d e n t i f y  easements across 
I 

Cook I n l e t  Region lands. (See Appendix 4-A f o r  the Terms and Conditions , 

segment which a f fec ts  the Beluga Coal D i s t r i c t . )  .,: . . . 



STATE HIGHWAY PROPOSAL 

. . *.. 
3 

The ~ s t ' s i g n i f i c a n t  ri.ght-of-way i n  the  Beluga Coal D i s t r i c t  i s  t'he 

S ta te ' s  Chui tna-Goose Bay Road Right-of-way permi t  (ADL Appl i c a t i o n  No. ' 

57588) for  200 f e e t  on each s ide  o f  the  cen te r l i ne .  This i s  a. proposed 

extension o f  the  e x i s t i n g  S ta te  Highway between Knik 'and Goose Bay. The 

a p p l i c a t i o n  was f i l e d  by the  S ta te  Department o f  Highways (now Department 

o f  Transpor ta t ion  and Pub l ic  F a c i l i t i e s )  i n  June 1972, s i x  months a f t e r  

Congress approved the  Alaska Native. Claims Sett lement Act. A1 though the  

S t a t e  D i v i s i o n  o f  Lands approved the  app l ica t ion ,  there  i s  no i n d i c a t i o n  

t h a t  t he  Tyonek Nat ive  Corporat ion approved it. 
1 

The proposed highway al ignment s t a r t s  a t  approximately the- center  o f  t he  

former Moquawki e I n d i a n  Reservation, and runs nor theast  toward Goose Bay. 

It goes west o f  Chuitbuna Lake, crosses Three-mile Creek Subdiv is ion,  

crosses t h e  Beluga R ive r  i n  Sect ion  8, T.l3N., R. low., S.M., crosses 0 lson 

Creek, crosses the n o r t h  and south fo rks  o f  P r e t t y  Creek, ,crosses' the  

Theodo.re River  about f o u r  m i l e s  west o f  the  Chugach E l e c t r i c  Associat ion 

Power Transmis.sion L i n e  and cont inues nor theast .  The highway has not 'been 

surveyed i n  the f l e l d ,  b u t  i s  i d e n t i f i e d  by sec t ion  l i n e s  and by a metes 

' and bounds desc r ip t i on .  
, . 

No f u r t h e r  a c t i o n  has been taken on the  r ight-of-way permi t  app l i ca t i on .  

To a considerable extent ,  a c t i o n  must awai t  approval from the Nat ives 

once the  Cook I n l e t  Land Exchange i s  accomplished s ince t h e  highway would 

cross lands conveyed t o  the  Natives. 

. .  , 

ELECTRIC POWER TRANSMISSION LIMES 

Chugach E l e c t r i c  Assoc ia t ion  p resen t l y  has e l e c t r i c  power transmission 
. . .  

l i n e s  running from the  Beluga Gas F i e l d  nor theast .  They cross the  Susitna 

R i v e r  and Knik Arm, and prov ide e l e c t r i c  power, serv ice.  t o  the  Anchorage, 

, area. However, addi t i o n a l  e l e c t r i c  power tr'ansmi:ssion 1 ines w i l l  be 

needed i f  e l e c t r i c i t y  i s  generated f r a n  c o a l '  on s i t e .  One proposal, 

suggested by Beluga Coal: Company i s  a loop down: the  west @oast  o f  t he  

I n l e t  t o  cross between West   or el ands and East,. Forel.ands. t o  t i e  i n t o  the  
. .  . 

ex is : t ing  t ransmission l i n e  a t  ~ i k i s k i  a t  North Kenai. 



. . 
COAL SLURRY PIPELINE 

. . 

I t  would appear t h a t  cons t ruc t i on  o f  a s l u r r y  pipe1 i n e  might  face 'ome . . 
r ight-of-way problems i n  the Beluga area. I n  western states,  s l u r r y  

' p ipe l i nes  are  opposed by r a i l r o a d  companies ,who be l i eve  t h a t  business 

would be l o s t  due t o  compet i t ion  presented by the  long-range economic 

advantages , o f  l a r g e  volume s l u r r y  p ipe l ines .  So f a r ,  r a i l r o a d s  hav,e been 

able t o  prevent cons t ruc t i on  by r e f u s i n g  t o  grant  p i p e l i n e s  the  r i g h t  t o  
cross r a i l  road rights-of-way. 

L e g i s l a t i o n  has been int roduced i n  the  U.S. Congress t o  a l l ow  s1u;rry 

p i p e l i n e s  the  r i g h t  of eminent domain t o  condemn ra i lway  crossings where 

needed. Such l e g i s l a t i o n  has n o t  as y e t  been successful .  A1 though ' no 

actual  r a i l r o a d  e x i s t s  i n  the  Beluga D i s t r i c t ,  the  Federal government has 

reserved a r ight-of-way f o r  r a i l r o a d s  i n  the  patents which t ransferbed 

lands t o  Sta te  ownership. Whether o r  n o t  t h i s  r ight-of -way c o n s t i t u t e s  a 
b lanke t  easement across the  lands, and consequently whether the  ~ l a s k a  . 
R a i l  road can o b j e c t  on such grounds t o  a proposed s l u r r y  p i p e l i n e  r o u t i n g  

. . 
over the lands has n o t  been addressed. (Reference Comparative Study o f '  

, , 

Coal and Nuclear Generating Options f o r  t he  P a c i f i c  Northwest.) 

OTHER COAL TRANSPORTATION 
. . . . 
< . '  

Routes f o r  coal s l u r r y  pipe1 ines, sol i d  coal conveyor be1 t s ,  o r ,  a 

short-hau'l r a i l r o a d  from the  mine-mouth t o  the docks may be needed. Cook 
. < '  . :  

I n l e t  Region, Inc .  as a p r o v i s i o n  .of i t s  land exchange w i t h  t h e  State, has 
. secured a 300 f o o t  unspec i f ied  l o c a t i o n  easement running from the Capps . .. i 

G l a c i e r  F i e l d  i n  T.l3N., R.l4W., S.M. t o  the  beach . a t  t h e  eastern edge o f  

Trading Bay, T.llN., R12W., S.M. which could be used f o r  these purposes. 

Patents issued t o  the  State, as we1 1 as t o  i n d i v i d u a l s  under Federal 

pub1 i c  land 1 aws f o r  homesteads, small t r a c t s ,  t rade and manufactur ing 

s i t e s  and so f o r t h  have reserved t o  the  Uni ted Sta tes  t h e  f o l l o w i n g  

standard reservat ions:  



1. A r ight-of -way thereon f o r  d i t ches  and canals constructed by '  the 
a u t h o r i t y  of t he  Uni ted States,. as prescr ibed and d iyected.  . . by 
the  a c t  of August 30, 1890, 26 Sta t .  391; 43 U.S.C. 945; .' 

' 2. A r ight-of-way thereon f o r  the  cons t ruc t i on  o f  ra i l r oads ,  
te legraph and telephone l i nes ,  as prescr ibed and d i r e c t e d  by the  
a c t  of March 12, 1914,'38 S ta t .  305; 43 U.S.C. 9754; 

The subsurface r i g h t s ,  under the  Alaska Nat ive Claims Sett lement Act o f  

December 18, 3.973. (85 S ta t .  688. 704; 43 U.S.C. 1601, 1613 (Supp.V, 

1975,) ) belong t o  the  Na t i ve  corporat ions.  I n  t h e  case o f  t he  Be1 uga coal 

f i e l d s  these r i g h t s  belong t o  the Cook I n l e t  Nat ive  Associat ion. ~owev'er, 

pursuant t o  sec t ion  .17(b) o f  the  Alaska Nat ive  Claims Sett lement Act, some 

,pub l ic  easements--easement i d e n t i f i c a t i o n  l e t t e r s  (EIN) on the  easements 

map i n  case f i l e  AA.-6707-EE a re  reserved t o  the  Uni ted Sta tes  and .sub jec t  

t o  f u r t h e r  r e g u l a t i o n  thereby. 

ALASKA RAI LROAD 

I t  appears t h a t  t h e  Alaska Rai l road would have l i t t l e  d i f f i c u l t y '  i n  

secur ing adequate r ights-of-way f o r  new 1 i n e  cons t ruc t i on  due t o  'the' 

b lanke t  easement across most lands i n  Alaska and on most lands i n  - . the 

Beluga Coal D i s t r i c t .  A poss ib le  except ion i s  the  Moquawkie Reserve Lands. 

j u s t  n o r t h  o f  t h e  former reserve (S ta te  t e n t a t i v e l y  approved land selected 

by Tyonek Nat ive Corporat ion) .  The standard easement reservat ions  have 

been imposed on t h e i r  I . C .  087 b u t  w i l l  undoubtedly b e  l i f t e d  by the  
Secretary of I n t e r i o r  a f t e r  the  new r u l e  making has been approved. 

. , .  

TIMBER ROADS 

Timber roads c r i ss -c ross  the  weste.rn p a r t  o f  the Moquawkie I n d i a n  Reserve 

and i-nto the  area t o  t h e  west con ta in ing  t h e  1973 S ta te  t imber sale. The 



State  so ld  the t imber t o  Kodiak Lumber M i l l s ,  Inc.  i n  an e f f o r t  t o  s t o p  

the spread o f  the spruce bee t le  i n f e s t a t i o n  i n  the  t rees  on the  west , ,s ide 

of Cook I n l e t .  The roads were b u i l t  t o  a1 low removal o f  t he  t rees  which 

were chipped near the dock. The chips were t ransported by . s h i p  and 

,exported. The s ta tus  o f  t he  t imber roads r ights-of-way i s  unknown a t  t h i s  
. . 

time. 

: .  . .  > . .  

S E I S M I C  TRAILS . 

Seismic t r a i l s  a l so  are  v i s i b l e  i n  the  area. These are  u s u a l l y  seen as 

s t r a i g h t  l i n e  brushed-out areas and were used f o r  seismic s t u d i e s .  t o  

determine the  o i l  and gas p o t e n t i a l  o f  the  region. Presumably, : no 

r ights-of-way a t tach  t o .  these brush 1 ines. . . 

SECTION LINE EASEMENTS 

Sect ion l i n e  easements of 33 f e e t  on each s ide o f  t he  s e c t i o n  l i n e  f o r  a 

t o t a l  o f  66 f e e t  provide lega l  access t o  Federal lands. S ta te  lands have 

a 50 f o o t  sec t ion  l i n e  easement, 50 f e e t  on each s ide  o f  t h e  sec t i on  l i n e .  

A1 though sec t ion  1 i n e  easements do n o t  provide access t h a t  . re la tes  t o  t h e  

.topography--they are, a f t e r  a1 1, s t r a i g h t  - 1 i n e  easements--they do, 

nonetheless, provide 1 egal access across the  land. . . 

Under the a u t h o r i t y  o f  Revised Sta tu tes  No. 2477 enacted by Congress . i n  , 

1866, the Federal government o f f e r e d  . to  the States and t e r r i t o r i e s  a 

general Federal g ran t  o f  a p u b l i c  r ight-of-way over p u b l i c  lands " n o t  

reserved f o r  publ i c  uses." '; Such publ i c  uses which might  a1 ready have been 

reserved were nat iona l  f o r e s t s  o r  na t iona l  parks. The T e r r i t o r y  o f  Alaska 

l e g i s l a t i v e l y  accepted the- Federal g rant  on A p r i l  6, 1923. A l l  sec t i on  

l i n e s  i n  t h e .  T e r r i t o r y  were designated as p u b l i c  r ights-of-way. The 

acceptance cont inued by l ega l  s t a t u t e  u n t i l .  1949 when i t  wss repealed. f o r  

a per iod  o f  f o u r  years. On March 20, 1953, acceptance of t he  ~ e d e k a l  

g rant  was again re-enacted by l ega l  s ta tu te .  Informed l e g a l  opin ions by 

the  Alaska S ta te  At torney General I s  o f f i c e  a f f i r m  t h a t  S ta te  owned ( t h a t  

i s ,  patented) lands w i l l  n o t  be a f f e c t e d  by repeal o f  R.S. 2477 i n  the  



1976 Federal Land P o l i c y  and Management Act (1976 Organic Act).  The 

p rov i s ion  repeals the  o r i g i n a l  Federal o f f e r  o f  the  r ight-of -way g ran t  

a long sec t ion  l i n e s  t o  the  states.  However, i n s o f a r  as the  o r i g i n a l  
b .  

Federal o f f e r  was leg1 s l a t i v e l y  accepted p r i o r  t o  passage o f  t h e  1976 act ,  

e x i s t i n g  r ights-of-way are  considered val i d .  

The present Alaska l e g a l  s t a t u t e  concerning r ight-of -way ded ica t ion  -. 

between sec t ion  l i n e s  i s  AS 19.10.010. Th is  s t a t u t e  dedicates a s t r i p  o f  

l and  100 f e e t  wide fo r  highway use between each. sec t ion  o f  land owned by 

t h e  Sta te  and 66 f e e t  wide between a1,l o the r  sect ions o f  the  State, 

s p e c i f i c a l l y  sec t ions  o f  f e d e r a l l y  owned lands. Since there  are no 

~ e d e r a l  lands i n  the  Beluga D i s t r i c t ,  the  66 f o o t  r ight-of -way does n o t  

apply. Nearly a l l  the  lands i n  the Beluga D i s t r i c t  are surveyed. and 

patented Sta te  lands, except f o r  a p o r t i o n  o f  one township. Thus, 'each 

sec t i on  i n  the d i s t r i c t  i s  bounded by a 100 f o o t  wide r ight-of-way. 

. . 
An important  quest ion regarding the  e x i s t i n g  r ight-of -way between sec t ion  

l i n e s  i s  the poss ib le  and p o t e n t i a l  usage o f  the  land f o r  purposes o the r  

than highways, o r  i n  con junc t ion  w i t h  highways. AS 19.25.010 provides the'  

l ega l  a u t h o r i t y  and requ i red  approvals f o r  the use o f  u t i l i t i e s  along . the  

constructed highways r ights-of-way. Spec i f ied  i n  the  s t a t u t e  i s .  the  . . 

f o l l  owing: "An e l e c t r i c  transmission, telephone o r  te legraph 1 ine, ..pole. 

l i n e ,  ra i lway,  d i t ch , .  sewer, water, heat, o r  gas main, flume, o r  other. 

s t r u c t u r e  which by law may be constructed,. placed o r  maintained across o r .  

along a highway by a person o r  p o l i t i c a l  subdivision may be malnta ined . . or. 

constructed on ly  i n  accordance w i t h  regu la t i ons  p r e s c r i  bed by : t h e  

department (Alaska Department ' o f  Transpor ta t ion  & Pub1 i c  F a c i l i t i e s ) . . " '  

There i s  p resent ly  considerable over lapping o f  a u t h o r i t y  o f  t he  

r ights-of-way. The Department o f  Transpor ta t ion  & Pub! i c  Fac i l  i t i e s  and , . 

t h e  D i v i s i o n  o f  Lands, are c u r r e n t l y  es tab l  i s h i n g  regu la t i ons  which w d l l  

d i  sentangle the over1 apping a u t h o r i t y  , c l a r i f y  accepted uses and r e v i s e  

procedural mat ters.  

Several c o u r t  cases have f a i r l y  we1 1 es tab l ished usage o f  the  

r ights-of-way f o r  pub1 i c  purposes. S ta te .  pol  icy,  t h e r e f o r e ,  would most, 

l i k e l y  support uses which are  deemed t o  be i n  the  pub l i c  i n t e r e s t .  A 
p o t e n t i a l '  c o n f l i c t  always e x i s t s  as t o  the  n a t u r e o f  the  p u b l i c  i n t e r e s t .  
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HISTORIC TRAILS, SITES AND CEMETERIES 

H i s t o r i c  . t r a i l s  i n  the area were i d e n t i f i e d  i n  a 1973 inventory  done by 

the S ta te  ~ e ~ a r t m e n t  o f  Highways (now t h e  S ta te  Department o f  Transpor- . . 
t a t i o n  and Pub1 i c  F a c i l i t i e s ) .  Table 4-12 i d e n t i f i e s  the  h i s t o r i c  t r a i l s  

i n  the  Beluga Coal D i s t r i c t .  The Highway Department c la ims lega l  acc,ess 

through p r e s c r i p t i v e  r i g h t s  along these t r a d i t i o n a l l y  t r a v e l  l e d  ways. 

. . 

several ~ a i i v e  h i s t o r i c  s i t e s  a n d  cemeteries have a1 so been i d e n t i f i e d  i n  

the area, see F igure  4-5. . .. . b 

RECOMMENDATIONS FOR FUTURE LAND USE 

. . 

Based on the i n i t i a l  study o f  land tenure, l and  status,  land c l a s s i f i -  

ca t ions  and zoning i n  the  Beluga Coal D i s t r i c t ,  t he  f o l l o w i n g  p r e l  im inary  . . 
recommends t ions -are  su bmi t ted : 

LAND STATUS 

A l l  land status,  land tenure, c l a s s i f i c a t i o n s  and zoning i n  the Beluga, 

Coal D i s t r i c t  must be determined accura te ly  b y  using c o r r e c t  Raps :and. 

records. The work . contained i n  t h i s  r e p o r t  was based i n  p a r t  on records 

t h a t  a re  inaccurate. Time cons t ra in ts  d i d  n o t  a l l ow  f o r  add i t i ona l  

research t o  r e c t i f y  data incons i stencies. 

PLANNED DEVELOPMENT 

. . 
On resource management lands, i t  seems appropr ia te  f o r  the S ta te  t o  s e l l  

commercial stands of t imber we l l  i n  advance o f '  sur face mining e f f o r t s  on 

the coal leases. ' Th is  w i l l  .assure maximum resource ut'il i za t i o 'n  f o r  the  

t imber as we l l  as the  coal.  Thus the t imber won't be "wasted" as a 

res idue o f  sur face mining land clearance. . .  . 



.-,. TABLE 4-12 

EXISTING TRAIL SYSTEM 
.. 

Be1 uga D i s t r i c t  

TRAIL QUADRANGLE 
NAME & NUMBER LOCATION SOURCE DESCRIPTION 

None Q70 - f l  T.13N.R.lOW. SW USGS Tyonek T r a i l  begins a t  south shore 
Quad o f  Beluga River and runs SW 

to  rad io  towers, then no r t h  
t o  cabins. 

Susitna - 470 - #2 T.11,12,13,14,15, ARC Annual. Report T r a i l  begins a t  town o f  
Tyonek 16,17N. R.7,8,9, 1930 Pa r t  11, Page Susitna T.17N.R.7W. and runs 

7 
4 10,llW. Sif 61. & F i f t y  Years i n  a SW d i r e c t i o n  f o r  46 m i les  
ern o f  Highways - Ak. t o  town o f  Tyonek T.llN.Rl1W. 

Dept. Pub1 i c  Warks, 
Div. o f  Highways 
1960, pg. 29-30. 

Winter 470 - #C2 T. llN.R.l2,13W. SM USGS Tyonek Qu3d T r a i l  runs from Trading Bay 
Tra i 1 t o  cabins on N i  k o l a i  Creek. 

Nary's Lane .Q70 - # l l  T.15,16N.R.9W. SM Based on o l d  mining ~ o o k i n g  down Lewis River  
c la im map mining f r o m  Mary's Lane,. t r a i l  
a c t i v i t y  1907. Man proceeds nor th  along Lewis 
who mines i n  the River  t o  landing s t r i p  and 
area came t o  the mine. 
Dept. o f  Highways 
provided on 7/3/73 and 
t h i s  informat ion.  

Source: State o f  Alaska. Dept. o f  Highways. Alaska Ex is t ing  T r a i l  System. Pg. 246 & 249. . . .  - . . . . - .  
.. , '. - . . 

. . 



Beluga Coal District 
Figure 8-5 



DOCK SITES 

Since much o f  the development i n  the Beluga Coal D i s t r i c t  hinges on the 

select ion o f  a dock s i te ,  i t s  selection i s  one o f  the most c r i t i c a l  land 
use decisions a f fec t i ng  the Be1 gua Coal ~i s t r i d .  

Any settlements should no t  be too f a r  d is tan t  f ran  the dock. The major 
t ransportat ion route ( r a i l  and/or highway) needs t o  serve the dock. Cook 
I n l e t  Region, Inc. ' s  300 foo t  wide f l oa t i ng  cor r idor  f ran  the f u t u m  coal 

mine a t  Capps Glacier t o  the beach would l i k e l y  terminate a t  the dock as 
well. The choice o f  locat ion i s  one tha t  needs t o  be made ear ly  i n  coal 
f i e l d  development planning. 

SHORE FISHERY LEASE -- SET NET SITES 

Possibly as l i t t l e  as ten percent o f  the fishermen using set  nets along 

the coast o f  the Beluga Coal D i s t r i c t  have obtained shore f i sher ies  

leases. Normal l y  leases are obtained only when encroachment i s  threatened 

by other fishermen. The development o f  a coal dock Could improve f i sh ing  
immediately adjacent t o  the dock. A1 though shore f ishery leases protect 

the f i sh ing  s i t e  fran the encroachment o f  other fishermen, leases don' t  
protect  the shore f ishery lease holder f ran other uses, such as a dock. 
A1 though apparently not  required by State law, i t  i s  suggested tha t  set  
net  fishermen w i th  shore f ishery leases and fishermen without leases be 
reimbursed f o r  the loss o f  1 ivelihood, once tha t  loss has been 
established, o r  another s i t e  o f  equal p roduc t iv i t y  sat is factory t o  the 
f i s h e m  be sought as a replacement. The State o f  Alaska, Department o f  
Fish and Game can i d e n t i f y  any affected se t  net fishermen i n  the area, a1 1 
o f  whm must also have Limited Entry Permits t o  f i s h  i n  the In le t .  

CONVERSION OF PROSPECTING PERMITS TO COAL LEASES 

Coal lands owkd or  which w i l l  be owned very shor t l y  by Cook I n l e t  Region, 

Inc. are subject t o  coal leases held by Beluga Coal Company, as well as t o  
several coal prospecting permits which the State may o r  may not convert t o  



The State, as the l a r g e s t  owner of coal lands i n  the  d i s t r i c t ,  i s  respon- 

s i b l e  f o r  the  management o f  a l l  coal leases and prospect ing p e r k i t s  

i nc lud ing  those on .the Sta te  Mental Heal th Lands l y i n g  between the  Tyonek 8 

Nat ive Corporat ion V i l l a g e  Lands and Cook I n l e t  Region exchange lands. 
I 

Numerous coal prospect ing permi ts  are a l so  found on these Mental Heal th 

Lands. The moratorium on conver t ing  prospect ing permi t s  t o  coal  1 eases 

has been responsib le f o r  ha1 t i n g  the  issuance o f  leases. . I. . .. . 

PROPOSED STATE HIGHWAY: CHUITNA TO GOOSE BAY 

% .  

I 

The proposed highway might:"best be p a r t  o f  a c o r r i d o r  t h a t  would inc lude 

f u t u r e  e l e c t r i c  power t ransmission l i n e s ,  a proposed r a i l r o a d  l i n k  and t h e  

proposed highway, as we1 1 ' as p r o v i s i o n  f o r  o the r  u t i l  i t i e s  t h a t  ,:are 

,necessary. So fa r ,  the Tyonek people have made i t  c l e a r  t h a t  they do - n o t  

want such a t i e  located on Tyonek Na t i ve  Corporat ion Lands; a t  l e a s t '  they . , 

are u n w i l l i n g  t o  g ive  t h e i r  land away f o r  such a road. The proposed 

highway might  be rea l igned across borough lands t o  t i e  i n t o  the e x i s t i n g '  
road n o r t h  o f  the Chuitna River.  Such a t i e  would a l low e x i s t i n g  roads. t o  I 

be used n o r t h  of the  Chuitna R iver  on Tyonek Nat ive  Corporat ion Lands, b u t  

would n o t  impbse on the  former Moquawkie Reserve where the  V i l l a g e  i s  

1 oca ted . . I 

FUTURE PERMANENT SETTLEMENTS . . 

' .  .. 

The coast1 i ne '  from Be1 uga south t o  Kustatan on West Forelands has .seen.. 
' . .  . . 

numerous t r a d i  t ' ional Nat ive  Sett lements over t h e  past  several hundered, 

years. The s ta tus  p l a t s  show t h a t  some o f  the  best  set t lement  l oca t ions  

are  on lands selected by the  Kenai Peninsula Borough. The a'rea 

surrounding Congahbuna Lake i s  under a Reserved Use C l a s s i f i c a t i o n  f o r  a .  . . 

f u t u r e  subdiv is ion.  To many observers, t h i s  i s  t he  area t h a t  i s  most 

appeal i n g  f o r  a permanent sett lement. Care should be taken t o  assure t h a t  

any permanent set t lement  i s  no t  located on a p rospec t i ve l y  "h igh value" 

coal product ion area. 



TRADING BAY AND SUSITNA FLATS STATE GAME REFUGES 

One o f  the  f i r s t  cons idera t ions  t o  be resolved p r i o r  t o  the development o f  

any f a c i l i t i l e s  o r  s t r u c t u r e s  i s  t h a t  t h a t  o f  t ranspor ta t i on  and u t i l i t y  

co r r i do rs .  I n  the  Beluga coal  f i e l d  i t  w i l l  be necessary t o  make use o f  

an easement t o  loop the  e l e c t r i c i t y  generated from coal from the f u t u r e  

coal  mines west along the coast, c ross ing the  Cook I n l e t  between West and 

East  Forelands, loop ing n o r t h  t o  f o l  low the general a1 ignment o f  one o r  

the  o the r  o f  t he  gas l i nes ,  c ross ing the  mouth o f  Turnagain A n ,  thence t o  

Anchorage .'. Looping east  from the  f u t u r e  coal mine(s) , power t ransmission 

would go through the  Susi tna  F l a t s  S ta te  Game Refuge f o l l o w i n g  the general 

a1 igrment  of t he  ex i  s t i n g  power transmi ss ion l i n e s  serv ing Chugach 

E l e c t r i c  Associat ion, running f r a n  the Beluga Gas F i e l d  ( o r  n o r t h  o f  

there)  t o  Anchorage. Taking the  proper environmental safeguards, 

appropr ia te  easements cou ld  be s e t  as ide  f o r  proper passages through the  

Trading Bay S t a t e  Game Refuge and the  Susitna F l a t  S ta te  Game Refuge. 

..,FUTURE HYDROPOWER DEVELOPMENT . 

~ A t e n t i a l  hydropower development a t  Chakachamna Lake and Chakachatna ~ i v e r  

are present ly  p ro tec ted by U.S. Survey 3970, and Power S i t e  C l a s s i f i c a t i o n  

395. Th is  i s  one o f  t he  lowest  cos t  l a rge  scale p o t e n t i a l  hydropower 

s i t e s  i n  the Southcentral  Region, w i t h  an index cos t  o f  6.5 and an 

est imated i n s t a l  l e d  capac i ty  o f  366 MW w i t h  a p l a n t  f a c t o r  o f  50 percent. 

It i s  appropr ia te  t h a t  t he  development plans f o r  the coal f i e l d  take the  
, 

f u t u r e  hydropower development (poss ib l y  i n  the  1990's) i n t o  account, 

p a r t i c u l a r l y  f o r  t r a n s p o r t a t i o n  and power transmission 1 i ne  planning. 

EX1 ST1 NG WATER RIGHTS 

The water r i g h t s  o f  t he  e x i s t i n g  set t lements a1 ong the  coast  o f  the  Beluga 

Coal D i s t r i c t  should be protected. The 1 im i ted  number o f  water r i g h t s  

ho lders  shows t h a t  t h i s  has n o t  y e t  been done by the  l o c a l  res idents.  I n  

order  t o  avoid f u t u r e  c o n f l i c t  w i t h  i n d u s t r i a l  developers, the l o c a l  

res iden ts  should assure t h e i r  own water r i g h t s  through the  appropr ia te  

p e r m i t t i n g  procedures. Possib ly  the  watershed serv ing  the area should be 



i d e n t i f i e d  and s e t  aside. As i t  i s  i n  the North Kenai 'area, w a t e r  could 

become a major t o p i c  o f  d ispute  between the  l o c a l  people and i n d u s t r j a l  
. . .  . I  

devel ope rs. 

. . .  @ 

NATIVE HISTORIC SITES AND CEMETERIES 

. . .  

. Immediate1 y fo l  lowing s i t e  se lec t i on  f o r .  the  -dock, addi t i o n a l  l o c a l  .road. , . 

alignments, the  permanent' set t lement  s i t e  ( i f  any), and e s p e c i a l l y  

development a c t i v i t i e s  a f f e c t i n g  the  coast1 i ne, s tud ies  should be s ta r ted  

t o  determine s i g n i f i c a n t  Nat ive h i s t o r i c  s i t e s  and b u r i a l  grounds i n  t h e  

path  o f  proposed development. I t  i s  1 i kel y t h a t  any s i t e  selected f o r  i t s  

valuable l o c a t i o n  would a lso  have been used i n  the  past  by Nat ive people 
. . 

f o r  s i m i l  a r  reasons. 

PERMITTING PROCEDURES 

Th is  r e p o r t  was w r i t t e n  as the permi t  procedures ex i s ted  i n  June 1978. 

However, because o f  the  s t a t e  o f  f l u x  i n  t h i s  r a p i d l y  changing f i e l d ,  

substant ia l  changes may have taken p lace s ince the  w r i t i n g  o f  t h i s  

document. Fur ther  p u r s u i t  o f  i n fo rma t ion  on the  Land tenure o f  the Beluga 

coal f i e 1  ds ' should be coordinated.  w i  t h  the  Alaska D i v i s i o n  o f  Lands. .Th'i's 

o f f i c e  w i l l  have .the most up-to-date in format ion .  



APPENDICES 

CHAPTER 4 

The f o l l o w i n g  appendices ~ h o u l d  be used on ly  f o r  s u p e r f i c i a l  reference i n  

regard t o  the sub jec t  mat ter  contained i n  t h i s  Chapter. Because o f  t h e  

r a p i d l y  changing s ta tus  o f  land i n  the  Beluga area, t h i s  in format ion  

cannot be used as a l e g a l  representa t ion  o f  land s ta tus .  A l l  correspon- 

dence should be addressed t o  the  Alaska D i v i s i o n  o f  Lands. 



APPENDIX 4-A 

TERMS AND CONDITIONS OF THE COOK INLET LAND EXCHANGE . . 

. . 
(SELECTED SEGMENTS AFFECTING THE BELUGA COAL DISTRICT) , .: .. . 

APPEHDIX C 

(Eafsranco: Paragraph I1 chis  ~ocumcne) 

I. If C I R I  hoa oa o r  before January 12. 1976. prasaoccd evidence aat is taccory 

STATE TO U.S. & U.S. TO C I R I  

t o  t h  Score ;hat chm d1l.ag.s of Rnlk, ~ h i c h l o o n , ' A l o x a n d t r  Crack. Tydnak. . . 
l l i a i l ch ik  had Salamcof hnvo vichdraw~ solsccioa appl icat ions foe and re- 

l h q u i r h a d  a l l  claims t o  land i n  cha Lab Clark. tL bacraahibunn and 

&dcb.coo Oivar a rum,  th. Stotm a h a U  coaveyl 

81 
9 

10 

' U 

12 

W 

14 

:: 
17 

18 

19 

Source: U.S. Department of I n t e r i o r ,  S ta te  o f  Alaska, Department o f  Natura l  
Resources, Cook I n l e t  Region, I nc .  Terms and Condit ions f o r  Land 
Consol idat ion and Management i n  Cook I n l e t  Area, Submitted Dec. 10, 
T913 and c l a r r t l e d  Aug. 3 1 ,  1976 t o  the House Commission on I n t e r i o r  
and I n s u l a r  A f fa i rs  . 4-81 

IL Upon cocuaae by the Scree eo ba bouad by che camus and eondicions of chis  

Domaant. j l i c h  eonsanc mrc be g i v a r  i f  r e  a l l .  vichin 60 day8 of cha 

c-emm~c of the 1976 S a r a h  of cba Alaska Scace Lagislacure, che . . ... 

. . 
, S b e o  shall convey t o  Cha United Seac.8 f o r  rrcoav8yanca t o  C I R I  the lands ' 

d a e r i b d  ln Appaadk C of Chis Docwnc.  Said W s  s h a l l  be coasiderrd 

Stacm laadr  un t i f  tho United SCacas accapca the S t a c r ' r  Deed of P i t l a .  

Upoo a c c e p c a ~ ~ ~ a  of chm Seato's Deed of Ticla. the Secratary shal: v i r h d r a v ~  ' 

rho land8 conveyed charaby, aubjecc co va l id  a x i r t i n g  rfghcs, from a l l  I forms o f  approprbCioa uadar cha Public Land Laws. including the mining 

aad Iljper.1 l eas ing  lave. utd from re leer ion  under the ~ l a s l u  Scacahood 

h 

kt. 8s d a d ;  r w h  vi thdravnl  t o  expire  upon reconvayancr of =id lands 
. -  

co CfSU. 



Te 16 N. , R. 13 W e ;  

T. 16 Ha ,  R. 12 r 

Soa. 7 a11; 

.&. 16 - 22 all; 
' -8. 23 -36 all; 

T. 16 He, R. U V.9 

bcs. 20 - 9 all; 

SOCS. 25 - 36 all;. 
T. 15 N., R e  14 w.; 

T, U N: ; .41 13 uc i 

T. U N. * R. l2 V.; 

T. U N., 8. U 

T. U W . .  8.,10v.r . 

' 3-. 5 - 9 all;. 
Seas. 16 - 21 all; ' 

has. t a  - 13 all: 
2. 14 .I(. , R. U W. ; 
T. 14 N. 8 R. 14 W.: 

T. 14 N., 8. 13 We* 

%a. 6 - 9 alLi  

%as. 16 - 21 all; 
. . 

Sees. 28 - 33 all; 
T. 14 N.. 8: 11 W.; 

T. 14 N. 8. 10 W. * 

S.C.. 4 - 9 a U ;  

Sac.. 16 - 21 all; 
Smes. 28 ' -  33 nlg; 

7. 13 N., R e  U W.; 

P. 13 N.. 8. 16 W.; 

T. 13 N a n  1. 10 W. s 

Sac.. 1 -. 3 all; 
Sacst 10 - 11 all; 

- .  

. . 

.. . 

4 4 2  



Sees. 12 - 13  c x c l u d i n ~  lands  case  of  che 

ordinary high vacor  a r k  on cha rigtlc 

b k  of the Beluga ~ v e r i  

kc.. 14 - l S  dl; 

SOCS. 22 - 27 a l l ;  . 

'Sees. 34 - 36 a l l ;  

sacs .  1 - 22 a l l ;  
I 

Sea. 30 a l l ;  

T. Ll N. R. 1 3  v. 0. 

sac. 1 2  a l l ;  

Sac. 1 3  E 112, !W 1/0; E 1 / 2  Sw 116; 

T. Il 19,s B. 12 V.. 

Sac. a8 a l l ;  

Sea. 1 9  N 1/2,  ti 112 SE 115; 

Saa. '20  a l l .  

(2) Rovfdad,  hovavsr. chsk C h .  f o l l o u i t ~ g  . dascr lbad l ands  s h a l l  

mot k avmilabla f o r  ClRI's r a l c c c i o o  o l  subsurfacm asca te :  , - 
( h l u g a  Cas Fie ld )  

T. 13 t i . .  R. 10  W . 9  

Sec. 11 E 1/2: 

Sacs. 12 - 14'  a l l ;  

Sacs. 22 -27 n l l :  . 

Sac. 33 E 112; 

Sacs. 34 - 36 a l l ;  



Tm 12 N. * R. 10 u. s 

S8c.e 2 - S a l l ;  

hcs .  8 - 10 811. 

ei~Lpi  ks riddl . 
T. u n., a. u o., 

I 

1 

1; 

I 

(3) The Staeo a Y . 1  provido 8 floaciog, public, 300 foot v ide  

b q o r u c i o n  ~ a m e n e  from T. U 21.. R. 14 U., Souard 

M d l a n ,  Al~slrs, t o  chm ihura of Caok ~ d a c  la 5. U Y . ,  

8. U U., S-rd Harid%aa. Alaska, ra id  easamnc co b r  decarrPinad 

(I) (1) Tbitce.n m d  oae-hdf ernmahips of ourfaem and rubrurfaca 

I 
emtaco from cho -lug. ku 'Tomchips . l i s c r d  Ln there rub 

1 p.rsgt?phs 8.1. and 8.2. Tbe idenci ty of thore land8 shall 

I .  
I k d o c d n d  by CIRI vichin eighcoen a?nths fol loving cha 

upon t h e  ground ac such fucur. e h  a# e need e x f r t s  and eherr a r e  

cdrqul.? f u d  daca ava i lab le  up- which rhe Serer may CinaUy p k n ,  

I 

I ' / 

d &ca the  corr idor .  

imple&ueion of t h i s  doc-t by noainacion of eompacc 

, '  . unit. no lea. c h t  114 tomship  in  s i z a  lying along covnship 

Un.s, ptovidad ~ b o t  whars comcraiacd by re l rcc ioo  pool 

' 

bouodsrimm o r  vacer bodirr  they MY be aaal lar :  p r ~ i d o d r  

hawvor, th rc  i f  Tyoaek Corporocion doeires  t o  rrsde th. 

sutfac. e s t a c s ' i c  holda i n  tho Kenoi Sociocul Noose Ungo 

f o r  Stoca rur facs  lands v ich in  tho ,v ic in icy  of its v a l a g e  

lands. but u i t h i a  C I R X ' ~  se lec t ion  pool. i t  mby obcain up co 

ona tovnahip of much M a .  If Tyonak Corpornrion doc8 t rada 

f o r  CIRX'r raloecioo pool Lods.  CIRt s h a l l  sclocr  an ctluiva- 

l a c  acraago of ocher laatla [roe within c h i s  solacelon pool: 

Savard nurid k n ,  Alarrka 

t. 16' N., 8. 14 W. ; 





APPENDIX 4-0 

, .. . 
' UNITED -STATES: SURVEYS 

(PREDOMINANTLY PRIVATE LANDS) 

BELUGA COAL DISTRICT 

LOCATION 

~ . 1 1 ~ . ,  R.l2W., S.M. 
Sec. 29. 

T.llN., R.l2W., S.M. 
Sec. 27. 

T.llN., R.l2W., S.M. 
Sec. 27. 

T.llN., R.12W., S.M. 
Sec. 28. 

T.llN., R.l2W., S.M. 
Sec. 28. 

T.llN., R.l3W., S.M. 
Sec. 14 & 15. 

T.l2N., R.lOW., S.M. 
Sec. 4 .  

T.l2N., R.lOW., S.M. 
Sec. 4 :  

T.12N., R.I.OW., S.M. 
Sec. 4. 

T.l2N., R.lOW., S.M. 
Sec. 7. 

T112N1, RIlOWn, SSMm 
Sec. 17. 

T.l2N., R.lOW., S.M. 
Sec. 17 & 20. 

T.l2N., R.lOW., S.M. 
Sec. 17 & 20. 

T.l2M., R.lOW., S.M. 
Sec. 20; 

T.l2N., R.lOW., S.M. 
Sec. 20. . . 



UNITED STATES SURVEYS 

(PREDOMINANTLY PRIVATE LANDS) 

BELUGA COAL DISTRICT 

U.S. SURVEY NUMBER LOCATION 

?T.l2N., R.lOW., SiM. 
Sec. 30. . 

T.l2N., R.lOW., S.M. 
Sec. 30. 

T.l2N., R.lOW., S.M. 
Sec. 30. 

1865 Moquawakie 1ndian.Reservation . 

T.l2N., R.lOW., S.M. 
3M. Crk. Sub. 

T.l2N., R;llW., S.M. 
Sec. 20. 

T.12N., R.llW., S.M. 
Sec. 14 6 .  23. 

T.l3N., R.9W., S.M. 
Sec. 11. 

T.l3N., R.9W., S.M. 
Sec: 7. 

T.I3N., R.9W., S.M. 
Sec. 17. 

T.l3N., R.9W., S.M. 
Sec. 16. 

T.13N., R.lOW., 
Sec. 12. 

T. 13N., R. low., 
Sec. 35. . 

T.l3N., R.lOW., 
Sec. 35. 

S.M. 

S.M. 

S.M. 

T.l3N., R.lOW., 
Sec. 35. 

S.M. 



UNITED STATES SURVEYS 

(PREDOMINANTLY PRIVATE LANDS) 

BELUGA COAL DISTRICT 

U.S. SURVEY NUMBER LOCATION . I  . 

T.13N., R.11W., S.M. 
Sec. 30 & 31. 

T.l4N., R.?W.,' S.M. 
Sec. 11. 

T.l4N., R.9W., S.M. 
Sec. 34. 

T.l4N., R.9W., S.M. . . 

Sec. 36. 

T. 14N., R. 12W. , S:M. 
Sec. 15 & 16. 

T.l5N., R.lOW., S.M. 
sec. 7. 

T.l5N., R.llW., S.M. 
Sec. 27. 

T.l5N., R.l2W., S.M. 
Sec. 7, 8, 17 & 18. 



APPENC 1-C 

. . - RIGHT-OF-WAY PERMITS BELUGA COAL DISTRICT 

.ADL Permit Number & 
. .. Permi t t e e  

~ f f e c t i ' v e  Date 
Size Use 

34776 Matanuska E l e c t r i c  Assoc. 27 acres- 100' w id th  
9/27/67 a c t i n g  agent f o r  V i  1 lage 

of .Tvonek, .,Box 6, Palmer, 
~ l a s k a  ' 

321 83 Chugach E l e c t r i c  Assoc. 18.18 acres 50' w id th  
111 6/68 

371 98 Chugach E l e c t r i c  Assoc. 10.3 acres - 200' w id th  
1211 1/67 

Phi 11 i p s  Petroleum Co 100' w id th  
Box 1967 
Houston, Texas 

Marathon O i l  CO. & Union 50 ' w id th  -gas p i  pel i nes 
O i l  Co. o f  C a l i f  132,500' l eng th  
Box 2380, Anchorage (1 52.09 acres ) 

321 78 . Chugach E l e c t r i c  84.85 acres : .  -. . . . . ... 

1/16/68 . I- . ' 50'CIL.M & B 

Legal Descr ip t ion  
(a1 1 Seward Meridan) 

TIIN, R12W, Sec. 21, 22, 28 
M . &  B 

T13N, RlOW, Sec. 26 (M & B) 

TION. RSW; TION, R9W; 
TIIN, R9W, ATS#835 
T.R.W.P.#14 

T9N, R14W, ~ e c . 5 ,  17, 20, 
29, 30, 32, 8; 

TION, R14W, Sec..lO, 11, 12, 
16, 1, 15, 33, 21, 32 

TIOM, Ri3W, Sec. 5, 6 . . 

TI IN, R I ~ W ,  . Sec. 24, 25, 26, 
27, 32, 33, .34 

TIIN, R12W,, Sec. 19, 20, 21, 22 

TIIN, R12W, Sec. 25, 26, 34, 35 



. . 
. . 

Page 2 

Number PeM. t t e e  Size , - . .  . 

. . . . . . 
321.79 , . -. Chugach ~ l e c t r i c  , -  . . 

1/.16/68' . : 32.12 acres 
50' C/L M & B 

Leaal Descri o t i  on 

TIIN, R13W, Sec. 25, 26, 
34, 35 

> 
58502 ' A t l a n t i c  i i c h f i e l d  Co. 50' width, 1700' length  gas 'pipel i ne  TIIN, R12W, Sec. 21, 28 
9/18/22 Box 360, Anchorage, 99510 

2847 1 Chugach E l e c t r i c  100' 1 e t t e r  o f  e l  e c ~ r i c  1 i ne  passes through; 
non-ebject ion f o r  150' transmission T13N, R9W; T13N, RlOW; 

T14N, R8W; T14N, R9W; 
T I  5N, R8W 

38086 Texaco, Inc. 
D 
3 Box 664, Anchorage 

2.94 acres M & B 
pipe1 i n e  

T11NSRl2W Sec. 28 S1/2, 
Sec. 29 S-1/2  

34126 . Shel l  O i l  Co. 
430-7th Avenue 
Anchorage, Ak. 

1 2 '  w id th  M & B 

Cook I n l e t  P ipe l ine Co. 265.7 acres 
1822 W. Northern L ights  25' w id th  
Anchorage, Ak. 

TIIN, R12W; Sec. 19, 28, 29, 
30 

T11Ny R13W, Sec. 14-17, 
19, 23, 24, 22, 27, 28, 33, 
20, 29, 30, 32 

TION, R13W, Sec. 5 
TIIN, R14W, Sec. 13, 24 

1 '  

TIIN, Rl2W; T11NY.R13W; 
T8N, R14W, and o ther  town- 
ships outs ide Beluga D is t .  



' page 3 

Number 

33081 

56285 . 

(o f f sho re )  

Permittee Size - 
Pan American Pet. Corp. 125.688 Acres 
Box 779 Anchorage 

'Chugach E l e c t r i c  Assoc. 50' w id th  
71 .52 acres M & B 

Chugach E l e c t r i c  Assoc. 77.58acres M & B 

Superior O i l  Co. 47.859 acres M & B 
Box 1521, Houston, Tex 

Union O i l  Co. o f  C a l i f .  500' width, 
Mare.thon O i l  Co. 111,400' l eng th  
909-,W. 9 t h  Avenue, Anchorage 

Chevron USA, Inc.  159 acres 
P. Cl. Box 7643 50' C/L 
San Francisco, CA 94120 

Use - Legal Desc r ip t i on  

t ide lands r i g h t  T l lN,  R12W; TIIN, RllW;TlON,R12W; 
o f  way T9N, R12W; T8N, R12W 

power1 i ne T12N, R l l W ,  Sec. 13-18 

gas pipe1 i n e  

T12N, R12W, Sec. 13-16 & 21, 
28, 33 

T12N, R l l W ,  Sec. 3, 10, 15, 22, 
16, 21 

Surveyed, amended T13N, R9W, Sec. 1, 5, 6, 7,; 
t o  inc lude seismic T14N, R9W, Sec. 27, 33, 34, 32, 
t r a i  1'-and ADL 67290, 36, 35. 
ASLS 75-28 and '. T13N, R lOW,  Sec. 12, 26, 23, 14, 13 
ASLS 75-70 ASLS 75-70: 

T14N, R8W Sec. 18 
T14N, R9WSec. 2, 3, 10, 11, 12, 

13, 15, 22, 27 
, ASLS '75-28: , 

. i 

. .. 
. . .  T14N;.R9W, Sec. 7,  18, 1.7, 20:; 

. . .  
. . 29, 28, 33 

. . .  T14N, RlOW, Sec. 2, 11, 12 



Number Permi t t e e  Size - 

Chugach E l e c t r i c  Assoc. 42.42 acres 
P. O..Box 3518, Anchorage 

17152 The Superior O i l  CO. 121 acres 
'-'7/31/62 Legal Dept. P.Q. Box 152 

Houston, Texas 

Chugach E l e c t r i c  Asoc. 

A t l a n t i c  R i c h f i e l d  Co. 
Box 360, Anchorage 

. r Use - Legal Descr ip t ion 

TlZN, RIOW, Sec. 4, 5, 7, 8, 18 
. - . M 81 B w i t h i n  

access road t o  T12N, RlOW, Sec. 20; 
we l l  s i t e ( ? )  T12N, R l l W ,  Sec. 7, 8, 18, 19, 

. 20, 21, 22, 23, 24., 28 
(excluding lands w i t h i n  Indian 
A1 Iotment A-055082) 

~ C I '  width  f o r e l e c t r i c  TlZN,RlOW, Sec. 4, 8, 9, 17 
34,779' length  d i s t r i b u t i o n  ' . -' T13N, RlOW, Sec. 19, 20, 2.7, 34 
( I  5.90 acres ) 1 i n e  

2.,10 acres 
25' w id th  
9,260' length  

Tl lN,  R12W, Sec. 27 w i t h i n  N 112 
Sec. 28 w i t h i n  N 112 



ADL App l i ca t i on  A ~ p l k a n t  
Number & Date' . 

S ize Use Legal Descr ip t ion  
( a l l  Seward.Meridan) 

,61223 : . D i v i s i o n  o f  ~ a n d s  100' w id th  run t o .  wel-1 T13N, RlOW, Sec. 18, 19 
(716173 -) 323 E. 4 t h  Ave 14,264.70' l eng th  l o c a t i o n  T13N, R l l W ,  Sec. 24, 25, 26, 34, 35 

Anchorage (changed from 33 acres T12N, R l l W ,  Sec. 3 
P h i l l i p s  Pet. Co.) 

(7127.173) 

67900 . Chugach - E l e c t r i c  
(611 3/75) 

3 
I 
0 
r ) .  

67901 Chugtch E l e c t r i c  
(611 3/75) 

38' w id th  
110' l eng th  
,096 acres .  

15'  w id th  
540' l eng th  
. I86  acres 

underground sewage T13N, RlOW, Sec. 26 
disposal system 

Sewer1 i n e  & T13N, RlOW, Sec. 26 
Maintenance road 

64352 . . Amoco Product ion Co. 50' w id th  gather ing p i  pel  i ne 
P.O. Box 779 8300 ' 1 ength 
Anchorage, -9951 0 

Matanuska Telephone 
Assoc. , Palmer 

10' w id th  bur ied  telephone TI  2N, R1OW; T13N, RlOW; 
cab1 e f a c i  1 i t y  T12N, R l l W  

. . 



Number Appl i can t 

75004 Jack C. Garber 
Tyonek, Ak 99682 

24)' width 
3000' aength 

75699  ranc cis H. Grant 15'  width 
' 291.7 Jones Ave, Anchorage 1800' length 

Use Legal Description 
( a l l  Seward Meridan) 

publi'c road. ' T12N, RlOW,  Sec. 17 

publ ic road T12N, R l O W . ,  Sec. 17 



APPENDIX 4 -D  

UNITED STATES 

DEI'ARTMENTJ OF TIIE INTERIOR 
OFFICE OF INDIAN AFFAIRS 

+ 

CORPORATE CHARTER 
OF T H E  

NATIVE VILLAGE OF TYONEIC 

ALASKA . 

USITI.:I> STATES 

COVERSZIEST I'ItIXTIS(; OVFICG 

WASHINGTON : 1940 



. . .. 
. .CORl'ORATE CI.IARfI'E1t OF, 1'I.IE NA?'I\'E VILLAGE OF 

TYONEIC 
I :. 

A FEDEltzlI, COIIPO!~I\TIOX CHAIt'I'ECED II'SDEI: TJIE ACT OF JUNE 18. . .. 
1934, AS AlllENDED BY THE ACT OF RIAY 1, l Y 3 G  

\\'l~c~.eas, 11 g~.oul, of 1ndi;uls hui~irlg a co1111noa l~oud of l ivi~lp to- 
e t h e r  in Tyo~~ol;, 'l'erritory of hlnuk~t, scclc to orgp~iizc u!ldcr scctiol~s 
IG rrlril 17 of tllv Act of J I I I I~ 18, 1084, il~td section 1 crf tlre ,Act: of bin! 
1, 1936 by ncloptioll of a const~tutiorl mlrl l)y-la\~s aild n chnrter ap- 
pro\-ctl by tlis Socrett~ry of t,lie Interior, 

No\c, therefol.~, I; Osc:11- L. Cllnpr~~inn, Assistr~tlt Secretary of the 
Ir~tcrjol*, 1)3. virtiie of t l ~ e  aiit11orit.y gi\~en to me by tlio nbove nctq do 
llcrrl~g :r111)mit this clinrlcl. uf i1i~0rpol'atl011 to tho gro1111 of Zlld~ni~s 
.m o r g n ~ l i ~ i ~ ~ g .  

SIXTIOX 1. PZ~:I'I/OE(Z ultd II'uII)~:.-II~ OI'C~CI' to cn:il>le tlle Village.:rnd 
.its ~ncn~l)e~-s  to do ~ n r i o l ~ s  Ici~rds of bll.ctincss for tllbir good, tlrc Vill:t,nr 
is Iiercbj cl!artc~.c!tl us n. cor1)0r:1tio11 of t110 Unilccl S t i l t c b  of :Iutc!r.ica 
111ide1- tlic ni~mc! of "Xi~ticr: Vjllilgc ooF 'J'yo~~ek." . . 

SEC:. 2. :lfc~nbfi?.~hip.-'rl~c. corpor:\tion r.l\nll lje n 1ncm11ci.slril) cote- 
porntio~l, c o ~ r s i s t i ~ i ~  of all ,pt!i.so~rs of tlrc Villilgu cor~sidc~vcl I I ~ ~ ! I ~ I ~ ~ I Y  

under the rnlcs of ~ t s  Co~istit~itiolr. . . .  

Sm. 8. Jja.~~ugc.)rz~~~,t;-Tl~a cor.l)oration s11:tll Lc ni;~~t:~gctl by tllc 
go\.crr~i~rg body set 11 i111c1cl. t11o constit tttio~l. 

S E ~ .  4. ~otoor . - - i*~ie  eorlr)ratio~l ~li:tll I I I V ~  tliv 1)ojvcr . . t o  '10 J I ~ D  
. . . . follo\ving things : 

'Yo O\VII, hold, Inanage i111c1 tlisl)o:ic: of nll Vill:~ge l)~*opc~.ty; 
7'0 ~llnlic ~01 l t l ' : l~ t~  ; 
'I'o SIlC ulld 1x3 sllcd 
.To borrow ntonay $i&n tlrcl ;r?vnl rillg Trrcli:~ii Cl.edi t f1111d r t ~ l r l  to 

a%? it u!rtlc~. iI Iol~l\ (:~iltr.r~r.t; 
'J'o canter ~ n t o  rtny b ~ ~ s ~ ~ i c s s  01. octivity t11:lt \vill I)ettc~- tlle (:o~ldi- 

tion of tlic Villi~oe :111tl its I I ~ ~ I I I ~ ) C I . S ;  
'Ib do slrch ot l re~ tKillgs ns Iuny l,c rieccsunrj to a i r ly  on the busi- 

ness and ;IC( ivitics of tlto ~ i \ l : ~ ~ , ~ c .  . 

S.i(:. 5. Limila lo IJozcc~~..~.-Iil usi~rg its pu\\-clas tlic. corl)ol.:~tibll mrist 
IIO!. do tlie f o l l o ~ v i ~ ~ g  tlrings : 

(30ngiri11st ally lrt\v'or t l ~ c  corrstit~lliorl ;~tirl Iry-l:i\\~s of t11c \Fill:~gr%: 
S(!11 (JI' ti101'tgiIg~ I I I~ ; \ .  lnlttl sct :rsictc :is a l.rw1.vr. fot. 1 1 ~ 8  \'ill;\p: 

. 3Iiil;c lunscs, ])o.nlits 01. cor~t~.ctcts covcr i~~g 1tt19 1i111tls or \v;r!tbv. 
, set irsidc, a s  11 r~scrvc! .for tlte \rilli~;.i* wit!lou,t. t ~ r c ~ . ; ~ ~ ~ ~ ~ ~ n v ; t l  of t11:- 

Scc~.cttrr.y of tllc 111lcrir~1. or Ibis ;rtl[lio~.izcd ~~cllr.c!;cl~t:~ t iw. 
S ~ C .  G. / ' r o p ~ t ? j  01 ~/r!~)~jr,rr.~~.-I'~.i) ) t :~ ' t  J o\\-~itbd 1)y II  I I I ~ * I I ) I X T  0 1! t lit* 

Villngc ~11arl l  ~ i o t  110 tskcrr to p i~y tlie r \ !*l>t.i of  titp co~.pr)l*:~tio~~ \ \ - i r l ~ c ~ ~ ~ r  
his coiisc-lit. 

2::&q1(3-- 84 
(1) 



SIX. 7. IJccot.tls.-Tiic colpol.ntioii sIiit11 1;601) col.i.rct. recorclc of its 
Lusitirss :~ri(l tictivitic!~ nllcl givc coj)ica c1.f t.l~csc ~-cco~.ds \vlieii :tsl;ecl 
to do so t,o tlre ~.e])rcseritntivc of tlie Ollicc of Ilitlinti Alfiti1-s set.vilig 

. . tile Village. 
-, . . . .  SI+:C. 8. Clicc.?~r/e.s Pt1. the Cha~*te?:-CIi:~~igt!s iii tile cliiil.t.cr Inn? LC 

n~iitle by tlic ~ i l l i l f f e  nrid i f  ap1)rovecl by tlic Sdcrct:il.g of tlie Ii~tcl.ior 
sllnll bt: it1 forcc \\Ffieil :igrcctl to b n iilitjority vote! of those 111clnlcl.e 
voting it1 mi clection cnlled by t11e & c c i ~ t a ~ t . ~  o# tlie I1ttcriol.i Ao~id~tl:, r~ 
Tlint a t  Iclist 30 pet-cent of tlre ro t i~~ar  n~enil~ersliil) votc!s. 'l'lro clrti~:t(*r. . . 
itsclf sllnll coliti~ibe in forcc* for ii17 tiiiie, u111es.s tnlteli nwaiy 1)y act 
of Co11grcss. 

SI.:~. 9. rlrloption. of C'hat.Cer.-'rl~is Cliruter slrnll he ill forcc! \\-lreli 
it is r~gl.ced t.o by 11 mnjorit,y vote of rllose membel-s votiiig in :ui clcctioii . I 

cnllcd Ly the Secret:try of tlic I~itet.ior : l'ro.~...idccJ, Tltnt at Iciist 30 
percelit. of t l ~ e  votitig meni1)erslli > votes n~ld p~*oviclctl tliilt tlic \rilli~ge i 11:s ngrecd to o. constitution nnc Ly-I~\vs . . n1)provcd 1)g tlrc Scc~etiiry 
of the Interior. 

. . 

Tliis Chnrter is hereby npl)~.ovetl rltitl sul)tniltcil to t l ~ c  group o.£ 
Inclinl~s 1in.ving R cotnii~otl boii(1 of 1-cside~ico in tlie Villttge of Tyoirel;,. 
~ilasktr, to be voted on in  nn clectiolr cnllecl nnd lleltl ullclcl- tlie 
Instructiolts of tlie Secret:ir,y of the Intel-ioi.. Tlic Clinrtc~.'sli:rll Lc 
clce~r~ecl issued >\*hen n peti t.1o11 ,for n chnrter, sig~lecl by one-third of 
the :td~tlt Ilidinlis, lias been ~~ccei\.ed by nil  autllc~rizecl rcpi~cwutrtti~e. 
of tl~t? Depir~tment of tlie Interior. 

OSCAI: Ti. CII;\I*~[AK, 
Aasi.vtnt1.f Sco*ctcrt*y of tire In.fe~.ior. 

[SEAL ] 
~VASZIISWOM, D. C., I l l q  33, 100:30. , . . 

CEHTlf lCATlON 

1'111:snnirt to nil order, np ) ~ . o ~ c d  RI:ly 23, 1929, Lg tlie ~\ssistnnt: 
Secrctaiy of tile Interior, t I ie attncllrd. c1i:trter  N IS sul~~nittcrl. for .  
1.ntificntioli to tlie groul) of Iliclinus Ii:t\*ittg n c o ~ i i t ~ ~ n ~ t  bo~id of resi- 
d e ~ c e  it1 t.110 tieigliborlioocl of 'l'~onek,,- 'l'cri.itory o.f A.l:~sl;n, ?t1i(1 was 
011 No\peml~er 27, 1980, tluly rutifiecl by n votc of 40 for. tuld 0 against, 
ill nn clection ill \vl~iclt over 30 percent of tllosc t!ntitlccl t.o vote ciist 
their Lnllots, ill accol.diillcc wit11 tllc Alusl;:~ Act. of 3111~ 1. 103G (49. 
Start. 1250), ruid sect.io11 17 of tlie Act of Julie 18, 1034 (48 Stat. 9SQ);. 
as amelided by the Act of June 15, 1035 (40 Sl.l\t. 378). 

DICK B~ISII;\I~OFI.', 
Ckui~*tn.a.~t, 3Ckct io 11. Bonl*(?. 

HIUICEYOII' r i ~ ~ x ~ ~ ,  
8e~,~ela.r,y, Elactioti l3oat.ct.. 

31nrrn1c~ 11'. CAI~XODY, 
C o v ~ r n ~ ~ ~ e n i  R~pcncndulivo. 

. . 0 . ,. 
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CONSTITUTION AND BY-LAWS OF THE NATIVE 
. . VILLAGE OF TYONEK 

. . 
We, n group of Indians having the comrnoil boiicl. of living together . ,. 

Jn tlie Vill'nge of Tyonek, Territoly of Alnskn, in order to hrlce better 
life nild . e a t e r  security, mulre for ou~.selves this Coiistitntion and 
By-laws ty nuthority of the Act of Coiipess of Julie 18, 1934, us 
amended by the Acts of June 15,1935 and Mny 1,1036. 

This organizntion shnll be c:~llecl the "Nntive Village of Tyonek.'' 

. SE~TIOS 1. First Membew.-All persons \\-hose nrunes are 011 tlie 
list of lintive residents, mncle ~lccording to the Instructions of the 
Seereta of the Interior for organizution in Alusku, slinll be inembers 
of t11s V h n  a. 

SEO. 2. ~ k l d r e n  if J.fem.bera.-All children of any ie~i lbers  shall 
be members of the Villnge. 

SEC. 3. Lo88 of ille7n.be?ah:ip.-Aliy nlember may \~illinyly give.up 
his membershi , or his ~nenlbeiship mny be taken n\vny for goocl 
pason  by the $~llage, or if 11e moves nsay froin tlie Villnge, iiiterrd- 
111 not to return, he slinll lose his membeishi . . f 8m. 4. New Menh6e~mip.-Any person w 10 linr lost his member-' ' 

person rnny be nlncle r r r u e m b e d i e . s e t s  

.-The Village m n .  make rules to govern . 
e purpose of cnrrying out this Article or" 

covering membership mntters not tnken .care of in this Article. 

S ~ c ~ ? o s  1. ,~h.oice' of Governin9 Body.-At n general meetini 
following the acceptnnce of this Constitutioa. the Village member- 
sliip ohnl'l decide what kind of governing boclp it wishes to set. up 
'to s enk rind, nct for the Village c~ncl to use t l ~ e  3owel.s of the Villnge. I If tficre is n goveniing body nlrendy set lip in r le Villnm, at the time 
this Constitution is nccepted, the nielnbership rnny Zecide ho keep 
t.l~nt governing'bocly, or it mny choose n new forin of govemnien~. 

SEC. 2. Choica of 0 cars.-The Village shnll nt the same tlme 
clecide 11ow nlembers ant Q officels of the overning bocly shill1 be cliosen ' 

and how long they shnll serve. The %ilhige slit~ll then clioose the 
members to serve on the governing body nncl such office13 ns  may. 
be thought necessary. 
SEC. 3. dfeetiny~. of ;lfe?n;ber.rhip a.nd Governing Boc!y.-The Vil- 

lage shall decide -\vl.leu allrl 11uw u l ~ e u  Ll1e~8e sllut~lil be 111eetil1gs of 
238n8-40 (1) . 



* .  
. , 

2 

the whole Village lnembership as well as of the goverilina bocly ; 
also it shall clecide whnt notice rllall be given for the cn~lii.g of 
meetings nnd how mnny members must be present at suck lneetings 
in order to.do business; pncl i t  nlny nlnke nny other rules ilecessnry . . 
for the holding of meetings. A general meeting of . . . tlu . . , . whole . . mem- . , .  . 
bership shall. ,b.held a t  least. once a' . r,,, . .. . . . .  SEO. 4. Record a!d Report of Vi lags , D e ~ e . - ~ ~  recorcl shnll 
be made and kept of 611 the''ru1es ~nade under sectiolls 1, 2, m~tl 3 
of this Article, which record. shnll be cnllecl the Record of Or-anizn- 
tion of ,the Native Vill+gs of Tyonek. Cpgise d this reear3 sknll 
be iven to the tancher or other representritlve of the Office of Indinn 
* A i r s  seiring the Village. . T b l s  ~lm11 b e  put ill tlle record tb 
names of all persons chose11; to .be officers o f ,  the Villnge. . : . 

SEC~ION 1. P m w  BeEd.-The . , . . - . . Village shnll . . . .. hnve the following 
powers : 

To do nll t l u n p  for the common wood which i t  hns done or has had 
the right to do in the past nnd , \ r ~ i c h  are not . . against Federal Inn 
ancl such Territorinl law 8s. ma apply. - . . . . Y i 

To den1 with. the Fedem1 lu~ Terntorial ~ o v e r n k e i t s  on mnttlrs 
' which interest the Villnge, , to st015 nny giving or tnking a n y  of, 

Vi l lnp  lnilds or other property mithout.ita .-,orant, nild to get. egal 
aid, as set forth.in the act of June 18, 1'934. . . . .  . 

T o  control the use b members or noiln~einbe~s of nny re&llre set 
tiaide by thoFederal doverament for the Villnge and to koep order 
in  the reserve. . . . . ._.. , .  
. To guard and to foster. nntive life, nrts anrl~possessions rod ilntive 
custonls not against lam. 

SEC. 2. Gmnt of Mm*e Power.-The Villnge ma have a11d use such Y other pomels as mny be given to it by the F e  ern1 or Territorial - 
Ooverfiment. . . 

SRC. 8. U8s- of P&WB.--TI~~ governing' body sllnll put 'into use 
such of the powers of the Villnge ns the Villnge mny give to i t  nt 
general rneetlngs of the membership and, shnll' ilinke reports of its 
nctions to  the membershi nt genernl meetings. 
Src. 4. R~tlsrnaking &we?-.-~he Villnge nnltiy make rules whicl~ 

. are not agniilst law to carry out the words of this Constitution. 

.. . . . . . .  . . . 
. S E C ~ I ~ W  1. Right to Vote.-AI1 members of the Vi?Jn,~~o. l  veaci of. 
nm or  over shall 'have the right to vote in Villige meetings nild - . . ehctioas. . . . 

$19. 2. ~ i ~ h t , t o  Spmk mad Meet FNsZy~-%lernbera of1<ha Vil lnp 
sllnll have'the nght. to speak and meet together freely in n peaceable 

. . ,. ,... ' --.. . . .  
. ' w a .  ' I - .  : 1 

, &o. 8. Light & - ~ h Z e  in, ~mefit8.-~enlbel< of the villa& shall  
have equax chance to sham in the beliefits of the.Pillnge. I . .  . 

. . . . 

: ~ T I W  VI-CIXAXOES IN THI COXSTITUTIOX . . :" ' . , . ., . .  . . ... ., 

changes in this' Cbnstitution rind ' ~ ~ - l n \ &  mn be made i f ,  the I' changes are approved by the Secretary of the ilterior nilcl'by n 



majority vote of the Village me~nbers voting in an election called by 
the Secretnry of the  Interior a t  which a t  least 30 percent of the voting 
nlembersliip take psrt; 

I 

. BY-LAFVS OF THE NATIVE VILLAGE OF TYONEK 

SECTSOX 1. ':T7illaqe Rec&.-The Village or the noverning body 
shall choose one or mois members \vho sbnll hiire the $ety of keeping 
recorcls of all actions and clecisions of the Villnge and ot  the govern- 
ing body and of givinw copies of the recorcls to the.representative of 
the Office of Lldien h h r s  servino the Villnge. , 

SEC. 2. Village Fzc?trZs.-The 611nge or the governing body shall 
choose one or more n~embers who sllall llnve the duty of caring for 
the Village fi~nds nnd keeping recorcls of nll funcls taken in and paid 
out ancl giving copies of the records to the representative of the 
Ofice of Indinn Affairs. 

SEC. 3. Oflcws flm! Agents.-The Vill;lg.f, or the governing body 
lnay choose. as many officers and agents as.lt mn need to carry out 
its clutiw and shall state .t.he length of service anc the duties of each 
officer or ngent. when he is chosen. 

I 

This Constitution ancl B -laws sllnll 1)e in effect when it is agreed i to by a mnjolity vote of t 10 Village lnelnbers votilrg in an eiectiorl ' 

called for the purpose by the Secretnry of the Interior: Provided, 
Tlltlt a t  least 30 percent of the votiilg lnelnberslrip take part. The 
persolls entitled to vote are all tlie adult native residents in the Villnge 
of Tyonek. 

APPROVilL 

Tllia Constitutio~l and By-laws is Ilercby approvecl by the Assistant 
Secretai-y of the Interior ancl submitted for acceptance or rejection 
by the yroup of Indialls having u common boucl of living together 

: in tlie Fiilnge of Tyonek, Alaska, in nn election called and held 
rlncler t l~e Inst~1!cf.in1ls nf the Secretary of the Illterio~.. 

All rules nnd regulations heretofore promulgated by the Interior 
Deprtment or by the Office of Indian .rlffairs, so fnr as they nlay 
be incompatible with any of the provisions of the said constitution 

' 

,and by-laws mill be inapplicable to the Villnge of Tyonek, Territory of 
,dil>uka, from nnd nfter the date of adoption of thls constitution. 

All officer3 nnd employees of the Interior Department nre ordered 
to 'nbide by the provisiol~s of the saicl constitution rind by-laws. 

JV~sn~xmx,  D. C.: ~lfrty !&9,lD;PO. 

CERTIFICATION OF ADOPTION 

Purstlnnt to rill order, np roved Bfav 13, 1939, by the Assistant 
Secretnly of the Interior, t P le attache4 Constitution nnd By-laws 
was submitted for ratification to the group of Iildinns having ,n 



conlmon bond of residence in the neighborhood of Tyonelc, Terri- 
tory of Alnskn, and mns on November 27, 1939, duly ratifiecl by a 
vote of 40 for rmd 0 against, in an election in which over 80 pelrent 
of those entitled to.vote cast their ballots, in accorcliu\ce \l-ith section 
16 of the Indian Reorganizution Act of June 18,1934 (49 Stat. 984), 
as amended by t . 1 ~  Act of June 15, 1935 (49 Stat. 378). , . . 

, . .. 
Dxczc %IIYH.\ILOFF, 

Chairman, Election Board. 
NICKEFOR ALRC\N, 

Secretnn~, Etecba'o,b Bond. 
' bfaaara IV. CARMODY, 

~ o v 6 ~ n t  Repmentaths. 



APPENDIX 4-E ' 

INTERDi CO:NEYIU!CE 

Tyor~elr Nat lve Corporat ior .  . , 

pursuarrt t o  s e c t i o n s  1$(3)  and 2 2 ( j )  sf t h e  
Act of Deceraber 13, 1371 ( $ 5  S r a t .  688, 

702, 715; 43 U.S .C .  ,1601, 1 6 1 3 ( a ) ,  1 6 2 1 ( j )  (Supp .  V ,  1375))  of the 
s u r f a c e  e s t a t e  i n  t h e  fo l lowing  d e s c r i b e d  l a c d s :  - ,-., 

U.S. Survey 1265, exc lud ing  U.S .  Coas t  Guard n h v i g a t i o n  
a i d  AA-14290. 

Conta in ing  approximately  26,917.56 a c r e s .  .. . - .  . 
, 

NOW LYOW Y E ,  that. t h e r e  is, t h e r e f o r e ,  s r a n t e d  by t h e  LXITED STATES 
OF AbZSICX, u n t o ' , t h e  above-named c o r p o r a t i o n  the s u r f a c e  e s t 3 t e . h  t h e  
l a n d  above-desc r ibed ,  TO HAVE ;WI) TO !-?OLD t h e  s a i d  e s t a t e  w i t h  a l l  t h e  
r i g h t s ,  p r i v i l e g e s ,  i m r u n i t i e s ,  and appur tenances ,  of whacscever n a t u r e ,  
t h e r e u n t o  be long ing ,  un to  t h e  s a i d  c o r p ~ r s t i o n ,  i t s  s u c c e s s o r s  and .... 
a s s i g n s ,  f o r e v e r ;  I .  

EXCEPTING AND RESERVING TO TFE.:UNITED STATES from tl!e l ands  sa . 

gran ted  : 

1. A r i g h t - o f . w a y  the reon  fof  d i t c h e s  and c a n a l s  c o n s t r u c t e d  by 
L. 

t h e  a u t h o r i t y  of t h e  United s t a t e s ,  as p r e s c r i b e d  a d  d i r e c r c d  
by t h e  a c r : o f  August 30, 1890, 26 S t a t .  391; 43 U.S.C. 9 4 5 ;  

l, . 2 .  . 
A right-of-way the reon  f o r  t h e  construction of ra i l roadci ,  
t e l e g r a p h ,  snd t e lephone  l i n e s ,  as p r e s c r i b ~ ? d  and  d i r e c t e d  by 
t h s  a c t  ;of Vsrch 1 2 ,  1912, 38 Stat. 3 0 5 ;  -43 C.S.C. 9756; 

3 .  The :;cibsurfacc e s t a t e  t h e r e i n ,  ocd a l l  rights, p r i v i i c g c s  
immud. t ies ,  and sppurtenafices , of wha t s o c v e r  ns t u r c ,  a c c r u i n g  
un to  s a i d  e s t a t e  pursuan t  t o  t h e  .?las?a Native  Cla im S e t t l q -  
ment Act of DecenSer 18 ,  1971 (35 S t a t .  ~ 8 9 ,  704;  43.U.S.C. . 

1601, 1613( f )  (Supp. V ,  1375;); and 

4 .  Pursuant  t o  sect ion '  17  (b) of t h e  Alas!. Kiltlq.;e Clal;rs S e t t l e -  
r* ment Act of Dcccruber 1 8 ,  1971 (85 S t a t .  6 t 9 ,  703; 43 U.S.C. 

1601, 161h(b) (Supp.  V ,  1 9 7 5 ) ) ,  the fol- lowing ?ubl.ic easmcnts 
r e f e r e n c e d  by easement i d e n t i f i c a t i o n  m b c r  (513) on the 
easement map i n  cas'e ffl .e >A-6707-EE Are rcsente:d t o  tbe , 

United S t a t e s  and s u b j e c t  t o  f u r t h e r  regu.ln t i c n  the reby :  

a .  ( E I N  1 'c, G; D9, D L )  A contir luous l i n e a r  easeacnc twenty- 
. f  Fve ( 2 5 )  f e e t  i n  width  upland of and p a r a l l e l  t o  the  

. n u n  high t i t i e  l i n e  il; o r d e r  t o  p r o v i d c  occcsa t o  and 
n10.n:: ths n1aris:c c o a s t l i n e  and use  of' such shora f o r  
purposes  such as beaching of w s t e r c r a f t  o r  a i r c r a f t ,  
t r a v c l  a l o i ~ g  the s h o r e ,  r e c r e z t i c n ,  ;IT::! cttier s i m i l a r  ' 
u s e s ;  provided that the twenty-f ive  ( 2 5 j  f3ot z r i n e  
coastline ensmicnt s b n l l  be rzduced t c  s ten (iO) f c ~ t  
w i d t h  f o r  any F e r n n e a t  Eish cmp whizh. has a t  l s a s t  on.? 

8 - 4 
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[ 'ermncnt s t r u c t l ~ r c  w i t h i n  tl*rcnty-E L V C  ( 2 5 )  ' f r:i:t of t h e  
mean h i g h  t i d e  l i n e  and i s  i n  e x i s t e n c e  on t h e  d a t e  of 
conveyance.  The t e n  (10)  f o o t  cnser.cnt  i s  t o  run  t e n  
(10) f e e t  upland of  and p a r a l l e l  t o  t h e  mcnn h i g h  t i d e  . 

- l i n e  and s h a l l  be two hundred (200) f e c t  i n  l e n g t h ,  one 
hundred (100) f e e t  on each s i d e  of  t h e  approximate  c e n t e r ,  
o f ,  t h e  f i s h  camp measured i n  d i r c c t l o r ~ s  p ,enernl lv  p a r a l l e l  
t o  t h e  mean h i g h  t i d e  l i n e .  D e v i a t j a n s  From t h e  w a t e r l i r l e  
are p e r m i t t e d  when s p e c i f i c  condi.ti .ons s o  rcq l i i r e ,  e.g., 
impassab le  topography o r  w a t e r f r o n t  o b s t r u c t i o n . .  Thi:; 

, , easement i s  s u b f e c t . t o  t h e  r i g h t  o f  t h e  owner of  t h e  
s e r v i e n t  e s t a t e  t o  b u i l d  upon such cascment a f n c i . l i t y .  
f o r  p u b l i c  o r  p .x iva te .purposes , ,  such r i g h t  t o  h e  e x e r c i s e d  
r e a s o n a b l y  and wi thou t  undue o r  unnecessary  i n t e r f e r e n c e  

, w i t h  or  o b s t r u c t i o n  of t h e  casement. Wl~cr-I acccsr;  a long  
. t h e  mar ine  c o a s t l i n e  easement i s  t o  be o b s t r t ~ c t c d ,  t h e  

. owner o f  t h e  s e r v i c n t  e s t a t e  w i l l  b e  o l i l l g a t e d  r o  convey 
t o  t h e  Uni ted  S t a t e s  an  ncceptab1.e . ~ l . r c r n o t e  access 
r o u t e ,  a t  no c o s t  t o  t h e  U ~ i t e d  S t a t e s ,  p r i o r  t o  ' t he  . 
c r e a t , i o n  of  such  o b s t r u c t i o n .  '. . 

(EIN 1 5  C)  The r i g h t  o f  t h e  United S t a t e s  t o  e n t e r  upon 
chc l a n d s  h e r e i n  g r a n t e d  f o r  cadns t r : l l ,  g e o d e t i c ,  o r  
o t h e r  su rvey  purposes  is  r e s e r v e d ,  t o g e t h e r  vi-tti t h e  - .  

r i g h t  t o  do a l l  t h i n g s  n e c e s s a r y  i n  connec t ion  t h e r e w i t h .  

(EIN 16 C) Easements f o r  t h e  t r a n s p o r t a t i o n  of energy ,  
f u e l ,  and n a t u r a l  r e s o u r c e s  which arc t h e  p ropkr ty  of  t h e  
Vni ted  S t a t e s  o r  which a r e  i n t c n d e d  f o r  d c l i v e r y  t o  t h e  
Uni ted  S t a t e s  o r  w h i c h  a re  produced by t h c  United S t a t e s .  . 
These easements  a l s o  i n c l u d e  t h e  right t o  bt1:i.lJ any 
r e l a t e a  f a c i l i t i e s  n e c e s s a r y  f o r  t h e  e x c r c i s c  of  t h e  
r i g h t  t o  t r a n s p o r t  ene rgy ,  f t i c~ . ,  and n a t u r a l  r e s o u r c e s ,  
i n c l u d i n g  t h o s e  r e l a t e d  f a c i l i t i e s  necessa ry  d u r i n g  
p e r i o d s  o f  p lann ing ,  l o c a t i n g ,  c o n s t r u c t i n g ,  o p e r a t i n g ,  
m a i n t a i n i n g ,  o r  t e r m i n a t i n g  t r a n s p u r r a t i o n  systems.  The 
s p e c i ' f i c  l o c a t i o n  of these easeme.nts shn7.i be d c t e ~ m i n r d  
o n l y  a f t e r  c o n s u l t a t i o n  w i t h  t h e  owner of  t h e  s e r v i e n t  
e s t a t e .  ,, IJt~enever t h e  use. of  such easement. w i l l  r e q u i r e  
removal o r  r e l o c a t i o n  of any s t r u c . t u r c  ouncJ o r  a u t h o r i z e d  
by t h e  owner of  t h e  s e r v i e n t  e s t a t e ,  such use  s h a l l  no t  
be i n i t i a t e d  wi thou t  t h e  consen t  o f  t h c  owiler o f  such . , 

improveine~:t; p rov idcd ,  however, tha  t t h c  Uni'icd S t n t e s  
may e x e r c i s e  t h e  r i g h t  o f  eminent domain if s ~ c h  consen t  
i s  n o t  g ivcn.  Only those  p o r t i o n s  crf these e a s e n e n t s  
t h a t  a r e  a c t u a l l y  i n  use  o r  t h a t  a r e  c:.:pres:ily a u t h o r i z e d  
on March 3,  1996, s h a l l  c o n t i n u e  t o  be i n  force. 

d .  ' (E1N 2 2  C 4 )  A one-c1uartc.r ( ' 1 / 4 )  a c r e  e;l!;r!ncrlt fo r  an  
e x i s t i n g  s t r e a m  gagir?g s t a t i o n  i n  thil  !i~!i sec .  2 9 ,  T. 1 2  N., 
R. 11 i d . ,  Scward N e r i d i a n ,  on L ~ I C  r i g h r :  bank cf t h e  
Chui tna  River .  

TIIE GMNT OF THS ABOVE-DESCKIBED LAhqS IS' SUEJECT TO: 

1. I s s u a n c e  of a  p z t e n t  conf i rn i ing t h e  bounc:!ary d c s z r i p t i o n  of 
t h e  l a n d s  hereinabove g r a n t e d  a f t c r  appruvn l  and f i l i n g  by t h z  
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Af 0.7-A , 
Bureau of  Land Management o f  t h e  o f f i c i n l  p l a t  of  s u r v e y  
c o v e r i n g  'such l a n d s ;  

2 .  V a l i d  e x i s t i n g  r i g h t s  t h e r e i n ,  i f  a n y ,  i n c l u d i n g  bu: n o t  
l i m i t e d  t o  t h o s e  c r e a t e d  by a n y  l e a s e  ( i n c l u d i n y  a l e a s e  
i s s u e d  under  s e c t i o n  6 ( g )  o f  t h e  Alaska  S ta t ehood  Act o f  
J U I ~  7 ,  1958 (72 S t a t .  339, 3 4 1 ;  48 U.S.C. ch .  2 ,  S ~ C .  6 ( g )  , ,. -.. 

(1970))), c o n t r a c t ,  p e r m i t ,  right-of-!day, o r  easement and t h e  
r i g h t  o f  t h e  l e s s e e ,  c o n t r a c t e e ,  p e r m i t t e e ,  or GrJntee  t o  t h e  
c o m p l e t e  e n j o t p e n t  05 a l l  r : t g h t s ,  p r i v i l e g e s ,  and b e n e f i t s  
t h e r e b y  g r a n t e d  t o  him; . . 

. . >  . - , .  

3. .  R e q u i r e ~ e l l t s  of  s cc t i011  1 4 ( ( : )  of  t h e  Alns'Kn Nat ive  Cla ims 
S e t t l e m e n t  Act of  Decembcr 1 8 ,  19'71 (35 S t a t .  688, 703; 
4 3  U.S.C. 1601,  1 6 1 3 ( ~ )  ! S ~ P P .  V, 1 9 7 5 ) ) ,  :ha; t h e  g r a n t e e  

. , . . hereunde.r  corlvey t h o s e  p o r t i u l l s ,  j f  2 n y ,  of  t h e  lzinds h e r e i n -  
above g r a n t e d .  as  a r c  p r e s c r i b e d  i n  sa id  s e c t i c , ! ~ ;  

4 .  The terms and c o n d i t i o n s  c)f t h e  agreement d a t e d  .!snuary 1 8 ,  
1977,  between t h e  s e c r e t a r y  o f  t h c  I n t e r i o r ,  Cook I n l e t .  

. R e g i q n , ' I n e . ,  Tyonek N a t i v e . C o r p o r a t i o n  and o t h e r  Cook I n l e t  . . 
v i l l a g e  c o r p o r a t i o n s .  . A copy of t h e  agreement  is he reby  
a t t a c h e d . t o  and made a p a r t  o f  t h i s  conveyance docvnen t ;  and 

5. The f o l l o w i n g  t h i r d - p a r t y  i n t e r e s t ,  crczi tcd and i d e n t i f i e d  by 
t h e  Burea'u o f  I n d i a n  Aff : i i r s ,  a s  p rov ided  by s e c t i o n  1 4 ( g )  
o f  t h e  Alaska  N a t i v e  Cla ims S e t t l e n e n t  Act of  3ccember 1 8 ,  
1 9 7 1  (35 S t a t .  688,  704; 4 3  U . S . C .  1601,  %61.3(;:) (Supp. V ,  

' 1 9 7 5 ) ) :  

Right-of-way For u ~ l d c r g r o u n d  gas  p i p c l i n c  

(1) F i l e  No. .72-1 t r a v e r s i n g  s e l e c t e d  1al;ds i:: t h e  former  
s e c t i o n s  2 2 ,  23,  25 ,  26 and 27, T.  11 N., 3. 1 2  W . ,  
Seward K e r i d i a n .  

fN WITYESS !JHEI?zOF, t h e  unde r s igned  a~ ; t l i o r i zed  o  ffi_c.er o f  t h e  
B u ~ e a u  uf I.and I.lanab;ei!ic-ut \.,as, ii-I the  name o f  t h e  Un i t ed  S t c t c o ,  g e t  h i s  

. h a n d  and causcd  t h e  s e a l  o f  t h e  Bureau t o  be h e r e u n t o  o f f i x e d  on  t h i s  
3 1 s t  d a y  o f ' M a r c h ,  1975 i n  Anchorage,  Aiaska.  

UNITED STATES OF tU.XRICA 

. , I .  - .-------- :.. 
C h i e f ,  Dl l~ i : j ion  o f  
T e c h n i c a l  Se rv i . ce s  

I n t e r i m  Conveyance Nc.- --- 
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WHEREAS 

Cook I n l e t  Region, Inc .  

i s  e n t i t l e d  t o  a  corlveyance pursuan t  t o  s e c t i o n s  1 4 ( f )  and 2 2 ( j )  of t h e  
Alaska N a t i v e  Claims S e t t l e m e n t  Act of  December 18, 1 9 7 1  (85 S t a t .  688, 
,704, 715; 4 3  U . S . C .  1601, 1 6 1 3 ( f ) ,  1 6 2 1 ( j )  (Supp. V ,  1975))  of t h e  
s u b s u r f a c e  Fstate  r e s e r v e d  t o  the  United S t a t e s  i n  t h e  he re inbe low 
i d e n t i f i e d  i n t e r i m  conveyance of t h e  s u r f a c e  e s t a t e  i n  t h e  f o l l o w i n g  

. .  
d e s c r i b e d  l?nds:  , 

. INTERIM CONVEYANCE NO. 

U.S. Survey 1865, exc lud ing  U.S. Coost Guard n a v i g a t i o n  a i d  AA-14290. 

C o n t a i n i n g  approx imate ly  26,917.56 acres.  

NOW KNOW Y E ,  t h a t  t h e r e  i s ,  t h e r e f o r e ,  g ran ted  by t h e  UNITED STATES 
OF AMERICA, unto  t h e  above-named c o r p o r a t i o n  t h e  :subsurface e s t a t e  i n  
t h e  l a n d  above-descr ibed,  TO HAVE MID TO iiOLD t h e  s a i d  e s t a t e  w i t h  a11  
of .  t h e  r i g h t s ,  p r i v i l e g e s ,  immuni t ies ,  and appur tenances ,  of  whatsoever 
n a t u r e ,  t h e r e u n t o  be long ing ,  un to  t h e  s a i d  c o r p o r n t i o ? ,  i t s  s u c c e s s o r s  
and a s s i g n s ,  f o r e v e r .  , 

TliE GRANT OF.TIIE ABOVE-DESCRIBED LANDS I S  SU.BJI'CT TO a l l  t h e  
casements  and rights-of-way r e s e r v e d  i11 t h e  aforen1ontione.d corlveyance of  
t h e  s u r f a c e  e s t a t e ,  and t o  v a l i d  e x i s t i n g  r i g h t s ,  if dny, i n  t h e  s a i d  
s u b s u r f a c e  e s c a t e ,  i n c l u d i n g  b u t  n o t  l i m i t e d  t o  those  c r e a t e d  by any 
l e a s e  ( i n c l u d i n g  a l e a s e  i s s u e d  cnder  s e c t i o n  h ( g )  o f  t h e  Alaska Sta tehood 
Act o f  J u l y  7 ,  1958 (72 S t a t .  339,  341,; 48 U.S.C. ch .  2 ,  sec. O(g) 
(1970))) ,  c o n t r a c t ,  p e r m i t ,  right-of-way, o r  easement,  and t h e  r i g h t  of ;: 

t h e  l e s s e e ,  c o n t r a c t e e ,  p e r m i t t e e ,  or  g r a n t e e  t o  t h e  complete enjoyment 
, o f  a l l  r i g h t s ,  p r i v i l e g e s ,  .and b e n e f i t s  the reby  g r a n t e d  t o  him, and t h e  

g r a n t  of  t h e  l a n d s  i s  f u r t h e r  s u b j e c t  t o  t h e  terms and c o n d i t i o n s  of  t h e  
agreement da ted  J a n u a r y  18,  1977, betwzen t h e  S e c r e t a r y  o f  t h e  I n t e r i o r ,  
Cook I n l e t  Region, Inc: ,  Tyonek Na t ive  C o r p o r s t l o n ,  a n d  o t h e r  Cook I n l e t  
v i l l a g e  c o r p o r a t i o n s .  A copy of t h e  a g r e e n e n t  i s  hereby a t t a c h e d  t o  and 
made a : p a r t  of t h i s  conveyance document. 

I N  WITNESS WHEREOF, the unders igned a u t h o r i z e d  o f f i c e r  of t h e  
Bureau of  Land M ~ n n g ~ n l e n t  has.  i n  the namc of t h c  Llni t c d  SLaLes, Eet  1116 

hand and caused t h e  s e a l  of t h e  Bureau t o  bc hc rcun to  a f f i x e d  on this 
3 i s t  day of  Yirch,  1978 i n  Anchorage, Alaska.  

Techn ica l  Sa.r\r.lces 

Interiff i  Conveyance Sg.  -. 
pu ' 0 

 at, MAR 3'1 1979 t 
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DEPARTMENT OF NATURAL RESOURCES 

, PUBLIC NOTICE. UNDER AS 38.05.345 

Subject t o  the provisions af AS 38.05 and pursuant t o  the  regula t ions  
promulgated thereunder, t h e  D i v i s i o n  o f  Lands through i t s  Planning and 
C l a s s i f i c a t i o n  Sect ion i s  proposing t o  c l a s s i f y  as Reserved Use Lands 
t h e  f o l  1 owi'ng [Sel ec ted] 1 ands,: . 

-. . -7- . - . .- 

SUBSUE~ACE ESTAT~ 
SEWAIP) KEZUDIAN, ALASKA 

BEIaGA POOL 

Sec. 18 
Sec. 19 
Sec. 20 
Sec. 30 

. . Sec. 31  
T14N. RlOW., Sec. . l 6  

Sec. 21 
Sec. 28 
Sec. 33 

T. 14N. R.l lW.,  Sec. 6 

Sec. 7 

Sec. 8 

Sec. 17 

Sec.  20 

SCC. 29 

Sec. 33 

A l l r .  1.03 acres+ 
A l l  excl. U S S  -3411, 476 acres; - 
USS 4543, U S S  4542, 
Viapan Lake; 
A l l  excl .  Viapan Lake; 503 acres+ 
Al l  t 605 a c r e s 7  . . 

A l l  excl .  U S S  3411; 216.42 ac r e s7  . 

Al l  excl .  USS 2089, 363.08 acres+ - 
USS 364; 
A l l ;  5 acres+ 
A l l ;  640 acres7 
A l l ;  640 acres+ 
A l l  ; 640 acres+ 
A l l ;  640 a c r e s 7  
A l l  east of the east ( l e f t )  360 a c r e s 7  - 
bank of the Beluga River1 
A l l e a s t o f  t h e e a s t  ( l e f t )  1 4 0 a c r e s +  - 
bank of the  Beluga River; 
That por t i an  of the  SWf e a s t  105 acresf  
of the e a s t  ( l e f t )  bank of 
t h e  Beluga River 
A l l  east of the east ( l e f t )  '355 acres+ 
bank of the Beluga River; 
. A l l e a s t  of t h e e a s t  ( l e f t )  410 acres+ - 
bank of  the  Beluga River? 
All cast of the east ( l e f t )  560 acres+ - 
bank of the Beluga River; . . 

Al1.e-t of tho east ( l e f t )  120 acres+ - 
bank of t3e  Beluga River; 
All east of tho east (left) 125 acres+ - 
bank 'of the' Beluga River; 

T. 15N. R. low. , That portkon of Tract "Aa 
f u r t h e r  described as 

Scc... 6 WZr t 289 acres: 
Sec. 7 a; 281.5 acres+ 

. . 



- --- 
T15N. R.l3W., Sec. 
T16N. R13W. Sac. 

Sec. 

T. 11N. R. 12W., Sec. 18 
Sec. 19  

T.1U-J. R. 13W., Sea. 12 . 
sec. 3 3  
SGC. 24 , 

T*12H. R.1OW- Set. 5 
Sec. 6 
Sec. 7 

T.12N. R.l4W., Sec- 1 
Sec. 2 
Sec* 3 
Sec. 4 
see. S 
Sec. 6 

Sec. 8 

sec. 9 
Sec. 10 
Sec. 11 
Sec. 12 
Soc. 13 
Sec. 14 
Sec. 15 
Sec. 16 

12 NEm excl. Beluga Lake8 30 ac re sz  
l0 All excl. Coal Creek Lake; 420 acresf_ 
11 A l l  h c l .  USS 3969 Lot 1, 427.91 ac re s2  

USS 3967 Lots 1,7,8,9,10,11, 
excl. Coal  Creek Lake; 

12 I& excl. Coal Creek Lake; 305 acres+ 
15 & excl. Coal Creek Lake; 290 acres? 
31 NE~NE+~W+;  10 acresE 
35 NE+NE'~NE+ 10 acresf 

SURPACB AND SUBSURFACE ESTATE 
SEWARD MERIDIAN, ALASKA 

BEMlGA POOL 

*, NE*; 400 acres + 
80 acres 

ali; ' 640 acres  
a, NWh, E $ S t k t  560 acres 5- 

I 40 acres + 
a l l 1  640 acres  7 
a l l t  640 acres  
a l l  including USS 4545 396 acres  'i: - 
excluding w+sw+SW+NE+, 
E ~ S E ~ S E ' ~ N W %  and Tukallah 
Lake and Three M i l e   river^ 
all ;  640 acres  + 
all1 640 acres  
a l l ;  640 acres  + 

.. allt. . . 640 acres  
all;  640 acres  7 
a l l  exal, L3Bkachatna 600 acres I? - 
River; 
a l l  excl. Chakachatnii . 426 acres + - 
River I 
a l l  excl. Chakacha- . 610 acres + - 
River; ' 

a l l ;  640 acres  + 
a l l ;  640 acres 
a l l ;  640 acres - 
a l l 1  640 acres + 
a l l )  640 acres  + 
a l l ;  640 acres  5 
all1 640 acres  + 
n l l i  excl. ClrAadlatrra 616 aorco -7 ' - 
Rivera 
a l l  axcl. Chakachatna 460 acres  f_ 
River t 

a l l  exol. Chalcachatru 605 acres + 
. . - 

U v e r  ; 
a l l  excl. ehakachatna ' 603 acres  - + 
River# 
a+i excl. Chakachatna 

. . 
460 acres  + . - 

q v a ;  



. . 
Sec. 2 1  , ' a l l  excl. Chakqcha&a ' 

River ; 
Sec. 22 ' all; 
Sec. 27 a l l ;  
Sec. 28 a l l  excl. Chakachatna 

River ; 
Sec. 30 . all ;  
Sec. 34 . a l l t  
Sec. 35 all; 

- 630 acres + - 
640 acres + 
640 acres T , 
630 acres . - 5: 
601 acres + 
640 acres 
640 acres 

-. . .  .- .- '.. . .  -. - . - .- . - - - 
T.'13N. R.'~ow. , . That portion of *act "A" further described - 

. . a s  follows t 
Sec. 1 

. . 
a l l  excl. NE$NW+ and 470 acres + - 
the Beluga River; 

Sec.. 2 a l l  excl. Beluga River; 440 acres + 
Sec. 3 a l l  excl. Beluga River t  300 acres 7 

.- Sec. 10. a l l  excl. Beluga ' ~ i v e r ;  460 acres 
Sec. 11 a; 320 acres T .  
Sed. 15 a l l ;  640 acres f 

T. 13N. R. 14W. , Sec, 1 through 
36 . a l l ;  23,008 acres + 

__.. .. . .- - 
T. i'a-i51-~.10-, ' ~e d,' 4 through . ._ 

9 a l l 1  3,802 acres + - 
Sec. 17 through . . 

20 a l l  J 2,528 acres + - 
Set. 29 through 

3 2 a l l ;  2,536 acres + 
-. T. 14N; R ' 1 1 W .  , Sec. 1 through . 

5 " a1111 3,200 acres + 
Sec. 6 All  west of west ( r igh t )  185 acres + ' , . - 

bank of Beluga River; 
Sec. 7 A l l  west of west ( r igh t )  380 acres + - 

bank of the Beluga Rivers 
Sec. 8. A l l  lands,west of the west 508 acres + - 

( r ight )  . bank of the Beluga 
. River, E4, NW* r 

see; 9 through 
16 ' A l l j '  5,120 acres + 

S c c . 1 7  ' A l l  west of the west . 200 a%ds + - 
( r ight )  bank of the Beluga 
River; 

'\ 

'Set. 18 
'Sc. 19 
Sec. 20 

sec. 21 
27 

Sec. 28 

A l l ;  623 acres + 
A&&; ,625 acres Z 
A l l  weet of weet bank of 140 acres - + 
Beluga River; 

through 
a l l  r 4,480 acres + 
~ 1 1  w e s t  of west ( r igh t )  50 G r e s  - + 
bank of the Beluga River; 
A l l  w e s t  of the west 460 acres 5 
( r igh t )  bank of the Beluga 
River ; 
A l l 8  627 acres + 
A l l ;  629 acres 
~l excl. .SW&NE%W+, . - . . . . . 620 a%es 2 
SEW~SW~~ A inn  



Sec. 33 A l l  west of west ( r i gh t )  455 acres  + 
bank of the Beluga River; 

Sec. 34 through 
Sec. 36 A l l ;  1,920 acres  + 

T. 14N. R. 13W., Tract  "B" 11,425.20 acres  + 
T. 14N. R. 14W., Sec. 1 through 

3 6 A l l  ; 22,946 acres  + 
T.15N. R. lOW.,  That port ion of Tract "A" fu r the r  described as :  

Sec. 5 A l l ;  640 acres + 
Sec. 6 Ei5 ; 320 acres  + 
Sec. 7 E%; 320 acres + 
Sec. 8 A l l ;  640 acres  + 
Sec. 9 A l l ;  640 acres  + 
Sec. 16 through 

2 1 A l l ;  3,788 acres  t 
Sec. 28 through 

3 3 A l l ;  3,794 acres  + 
T. 15N. R. l l W . ,  Tract "A" and USS 3952, 22,871.39 acres  - + 

, excl .  l n w ~ r  R ~ . l ~ i g a  Lake; 
T. 15N. R. 12W., Tract "A", excl .  Beluga 20,675 acres  + 

Lake, Lower Beluga Lake, 
Beluga River and 
Chichantna River ; 

T15N. R.l3W., Sec. 1 A l l  excl .  Beluga Lake 590 acres  + 
and coal  creek 

Sec. 2 A l l  excl .  Beluga Lake; 100 acres  + 
Sec. 6 A l l  excl .  Beluga Lake; 525 acres  + 
Sec. 7 A L I  excl .  Beluga Lake; 230 acres  + 
Sec. 12 A l l  excl .  NEINEk, Bel~rga 60 acres + 

Lake ; 
Sec. 13 A l l  excl .  Beluga Lake and 240 acres + 

Chichantna River ; 
Sec. 15 A l l  excl .  Beluga Lake; 10 acres  +' 
Sec. 16 A l l  excl.  Beluga Lake; 5 acres  +/ 
Sec. 17 A l l  excl .  Belug? Lake; 50 acres  +, 
Sec. 18 A l l  excl .  Beluga Lake; 340 acres  2 
Sec. 19 A l l ;  615 acres  +/ 
Sec. 20 A l l  ; 640 acres +' 
Sec. 21 A l l  excl .  Beluga Lake; 625 acres + 
Sec. 22 A l l  excl .  Beluga Lake; 600 acres  +i 
Sec. 23 A l l  excl .  Beluga Lake; 510 acres  + I  
Sec. 24 A l l  excl .  Beluga Lakd and 510 acres Z 

Chichantna River; 
Suc. 25 through 

33 A l l ;  5,714 acres  + I 
Sec. 34 A l l  excl .  Chichantna 600 acres  i: 

River ; 
Sec. 35 A l l  excl .  Chichantna 615 acres _$: 

Kiver ; 
Sec. 36 A l l  excl .  Chichantna 600 acres  +I - 

River ; 



T. 1 5 ~ .  R. 14W. , Sec. 1 through 
36 22,882 acres  - + 

T.16N. R.llW;, Sec. 20 through 
2 1  A l l ?  1,280 acres  - + 

Set. 25 through 
36 a l l  7,613 acres  + 

T. 16N- R. 12W. , That portion of Tract  "A" fu r the r  described 
as r I , 

Sec. 7 A l l ;  600 ac res  + - 
Set. 16 through 

2 2 A l l  t 4,406 acres  - + 
Set. 25 through 

2 9 A l l  1 3,200 acres + 
Sec. 30 A l l  h c l .  U S S  3947; 601 acres - 
Set. 31 through 

3 6 All#. 3,807 acres  + 
T. 16N. R. 13W.,  hat por t ion  of Trac t  -A* fu r the r  described 

as r 
Soc. 1 through 

9 A l l  1 5,679 ac r e s  + 
Sec. 12 a; 320 acres  7 - 
Set. 13 through 

14 A l l 1  1,280 ncrcs  + 
Sec. 15 s4 1 320 acres  ? 
Sec. 16 through 

30 A l l ;  9,492 acres  + 
Sec. 31 - A l l  'excl. Beluga Lake and 467 acres  7 - 

m4mtsw;lr; 
Sec. 32 A l l  exc l ,  Beluga Lake 1 440 acres  + 

- --- -_ . _____ Sec. 33 All excl .  Beluga Lake; 500 acres  - - 
Sec. 34 A l l  excl. Beluga Lake1 615 acres + ' .  

Sec. 35 A l l  excl. N E ~ J E ~ N E ~ ;  630 acres 
Sec. 36 All?' 640 acres  - 

SURFACE ESTATE 
SIWARD MERIDIAN, ALASKA 

Sec, 18 ~ ~ 4 1  
Sec. 19 &NW+, NE*, N~SE*; 
Sec. 20 A l l ;  

t h a t  Port ion of Trac t  "Am 
fu r the r  desct-ihd as: 

Sec. 11 E4; 
Sec, 12 All West of West (right) 

Bank  of Beluga River 
excluding that parcel .  
Commencing a t  H.C. No. 1 
U.S. Survey 3901; thence 
North along the meanders 
of the Beluga River 800 
feet t o  Corner No. 1 
(Common to Corner No. 4 
A-D.L. 49427) 1 thence 
Southeast 84 degrees 25 
minutes, 544.5 feet to 

4-1 11 



. . .-. . - . . .,. 
Corner E30. 2 (Cornpaon to 
Corner No, 3 A.D.L. 49427) ; . 
thence North '660 f e e t  to 
Corner ~ d .  31 thence 
East 990 f e e t  to Corner 
No. 4 (Gammon to  the r i g h t  
bank of the Beluga River) ; 

I thence South along the 
meanders of the Beluga 
River t.0 Ci;rner No, 1 the 
point  of beginning of t h i s  
m e t e s  and bounds description ; 

' containing 15 acres and 
situated vithin Section 12; 
and U.S.S. 3901. 
T13N, =OW, So&' 

Sec. 14 
Sec. 22 
Sec. 23 
Sec. 24 
Sec. ,25 
Sec. 26 
Sec. 27 
Sec. 34 

A l l  West of WesC (right) 
FAmk of Beluga a v e r t  
All; ' 

A l l  r 
All! 

. A 

A l l 3  
A l l !  . 
A l l 8  
~il ;  
A l l  exclr USS 3596, 
OSS 39631 
A l l  excl. USS 3962; 

640 acres+ 
640 acres? 
640 acres+ 

Subsequent to the class i f ica t ion  of these lands the  Division of Lands proposes 
to convey said lands to the United States  f o r  the purpase of reconveyance t o  Cook 
I n b t  Region, Inc., under the "Tenxua and Conditions for Land Consolidation and 
Management in the Cook Inlet Area," 

The conveyance of the described lands are subject t o  the  following valid existing 
r ights  r 

B U G A  POOL . 
VALID RIGHTS 

Coal Iease Mining Claim Oil & Gas Lease a 



ROW Per 
28471 
3 2 180 
32183 
3 3939 
34126 
34494 
37198 
56013 
57588 
58034 
200680 

Tbr. Sale 
60524 
Mat, Sale 
81259 

. - 

Coal Pros, Per 
64545 

Coal Isase 

33557 

ROW Permit 
) .  

v7u.m RIGXTS 
CHI- 

Raw penn i t  , 

. VALID RIGHTS 
KNXK 

O i l  & Gas Lease 

Ltr. Pernit 
57798 



O i l  and Gas Lease 

A determination of whether oi: not  by M y  oi w a t e r  a.i waterway within or 'adjoining 
t h e  subject lands is navigable under the laws of the S t a t e  of Alaska has not  been 
made. ?his subjec t  ' w i l l  be addressed p r i o r  t o  the conveyance of the subject  iands t o  
the United States  

. . . .  ..... . . _ . . .  . .- .. *,- . - -. ---- 
Maps deunea t ing  the proposed conveyance lands a r e  available f o r  publ ic  review and 
' inspection at the follw&ng location: Alaska Department of Natural Resources, 
~ i v i s i o n  of Lands, Planning and Class i f ica t ion  Section, 323 E. 4th Avenue, Anchorage, 
Alaska 99501i 

Written comments r e l a t i n g  t o  the proposed convciyakcs act ion must be received by 
the Planning and Class i f i ca t ion  Section of the Division of Lands, ,323 'E. 4 t h  Avenue, 

' 

Anchorage, Alaska 99501 a) or before 4i30 pin., October 30, 1978 in order t o  be . . 

, -- ..-. - .. . . . . .  ................................. . 

considered. Please d i r e c t  said correspondence to stephcn 'Reeve, Chief, Plannlrlc, 
and ~ l a s s i f i c a t i o n  sec t ion ,  Alaska Division of Lands. 

ma Division of Lands reserves the right t o  waive apy technical  defects  i n  this, . .. 



a 

. . . . <  . ' .  s 
APPENDIX 4-F 

. ,,: . 

TRIBAL UlNED T y o n e k  Reserve 

G W  OF EASEIIEIST FOR RIGIIT-OF-WAY 

That  t h o  Uni ted  ~ t n t e s  of America, c c t i n g  by and th rough  Roy PorntrovFcR, 

Burcou of  I n d i a n  Af f e i r c ,  ,Deportment of tho Interior, S u p e r i n t c n d c n f ,  , . 

P.nchorege Agency, h c r e f n o f t e r '  rcferrcd t o  oo "Grantor", undor a u t h o r i t y  
. .  

c o n r s i n c d  In t h e  Act of Elarch 11, 1904 (33 ' s t a t  65) o e  emcndtd by t h e  Ace of 
. .  . 

. . 
March 2 ,  1917 (39 S t n t  373); and pursuant  to t h e  p r o v i n f o n s  o f  t h e  Act of 

Fcbruory 5 ,  1948 (132 S t u t  -17; 25 U.S.C. ,323-326). and Yurt 161. T i t l e  25, . . 

Code of  ~ e d e r n l - ~ c ~ & l n t i o n , ,  i n  cons idorat ion  of $1,670.00,  the r e c e i p t  o f  

vhich i s  ac l tnwledgcd ,  does hcrchy g r a n t  t o  thc I4nrathcia Oil-Cmpsny c$ 

Union O i l  Comnnny of C o l i f o r n i n  ,,- 9 i t o  succcnsore and oco lgno ,  hcrc ina f t cr  

r e f c r r c d  t o  oe "Grontee", a n  casenent for right-of-t:ny for t h e  f o l l o w i n g ? :  
. - 

purpose ,  cnnc ly :  "Thc r i g h t ,  c a o e ~ c n t ,  ntid p r i v e l c g c  t o  c o n s t r u c t ,  . '- . . 
. . 

operntc and maintain an urrCcrground Gnu p i p c l i n a  w i t h  nece6onry appurteconcea 

t h e r e o n -  o r  t h e , r e i n ,  t o ~ e t h o r  vi.tfi the rfy,ht of ingrcno end cgrace when 

ncccfesary f o r  t h e  above tzoctioccd purpoocs, th rough ,"  on, ovcr, urider nnd 

a c i 0 3 0  the l and  c ~ b r e c e d  kqithin t h o  r f ~ ~ h t - o f - w a y  s i t u a t e d  on t h e  f o l l v ~ i n g  

dcocrlbed lomla locnted  oi : t l i ln  the - ~ l o o u c v ! ; ~ ~ '  Hcgcrvctlon, S t n t o  of ~ i c s l c a :  , 
. .. 

S e c t l o n e  2 2 ,  2 3 ,  2 5 ,  26 6 2 7 ,  T o ~ n s h l p  1 1  North,  
Ron;;e 12 Weat, C;ci:~rd Elcrfclion. 



APPENDIX :4-F (cant) 

The s i i d  easement ,  .as  nhw:n on t h e  t r a c t  map ~ t t a c l ~ c d  h e r e t o ,  l i tn i t cd  . to  

end more p a r t i c u l e r l y  d c s r r f b c d  a s :  

Ae s h w a  on a t t a c h e d  p l o t  

, T h i s  e o e m e n t  i e  o u b j e c t  t o  any p r i o r  v a l i d  e x i ~ t i n g  r i g h t  o r  odvcrsc  

c l a i m  and i e  f o r  a  t c m  of 20 v e a r e  f rm t h n t  d n t c  of n ~ o r o v o l ,  c o  long R S  

s a i d  eoscrncnt o h e l l  b c  a c t u a l l y  used f o r  t h c  purpoee otovc specified; 

PROVIDED, t h a t  t h i s  r ight-of#.lay s h a l l  be t e r m i n j b l c  i n  whole o r  in p o r t  by 

~ h c  G r a n t o r  f o r  cny of t h e  f o l l o w i n g  c a u s e s  upon 30 deyo' w r i t t e n  n o t i c c  and 

f o i l u r c  of  t h e  C r e n t c c  w i t h i n  'enid  n o t i c e  p a r i o d  t o  c o r r c c t  t!re booio of 

A.  F a l l u r o  t o  comply w i t h  cny  term o r  c o n d i t i o n  of t h c  
g r a n t  o r  the s p p l f c o b l e  regulations. ' 

. . 
C: A nonusc of t h c  r i c h t - o f - w c y  f o r  a concecutf .vc Lxo-yeor 

p e r i o d  f o r  t h e  f o r  which 'it c-SJ g r a n t e d .  

C .  An a b a n d o m e n t  of t h e  r i g h t - o f h a y .  

D. F a i l u r o  of  t h e  Grnn tcc ,  upon c o n p l c t i o n  oE c o n s t r u c t t o n ,  
t o  f i l e  v l t h  tllc C r c a t o r  on a f f i d o - r i t  of c m p l e t i o n  , 

. . .  . .  . 
p u r s u a n t  t o  25 CFR 161.16.  

The c o n d i t i o n  of  t h i s  easernent s l ~ a l l  c x t c e d  t o  cnd bc bindi t16 upon' 
I 

and s h a l l  i o u r c  t o  t h e  b e n e f i t  o f  t h e  auccccacro  ond,ano!.gnc o f  t h e  dra.n:ee. 
I 

I N  tlIEXSS KITZREOP, Gran to r  hao cxccu ted  t h i u  Cranc of  c0ocrcr . t  . , 

t h i s  7 day of December, 1971. 
< ; 
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CHAPTER 5 

COAL TECHNOLOGY 

1 

I NTROD UCT ION 

The Beluga Coal F i e l d  has G o  impor tan t  assets: It i s  l oca ted .  .near 

t idewater," and i t s  subbi tuminous coal  has a low s u l f u r  content .  For thes.e 

and o ther  reasons, development o f  the  f i e l  d  i s  being s e r i o u s l y  considered. 

A p r e l  iminary examination has been made t o  determine p o t e n t i a l  uses o f  

t h i s  coa l .  f i e l  d  w i t h i n  the  nex t  decade. 

However, there  are  numerous opt ions  a v a i l a b l e  throughout the  development 

process fran the method o f  recovery t o  i t s  end use. With the  increas ing  . 

na t i ona l  emphasis on coal  f o r  . e l e c t r i a l  . generat ion o r  as a source o f  
syn the t i c  fuel s, the  number of p o t e n t i a l  l y  f e a s i b l e  a1 t e r n a t i v e s  appears 

t o  be expanding. Th i s  chbpter descr ibes va r ious  coal  technologies which 
m igh t  be employed a t  Be1 uga. 

. I n  1977, t he  Alaska Department of Natura l  Resources, D i v i s i o n  o f  Geo- 

l o g i c a l  and Geophysical Surveys developed a l a r g e  c o l o r  map o f  Alaska 

showing n o t  o n l y  the  energy resources i n  Alaska, b u t  a1 so energy oper- 

a t i ons .  Inc luded are  a l l  o f  the  coal  generat ing f a c i l i t i e s ,  capac i ty  i n  

megawatts, l oca t i on ,  and the  s i z e  and l o c a t i o n  o f  the  major e l e c t r i c a l  

t ransmiss ion 1 ines. 

COAL RECOVERY 

With advances i n  equipment and technology, sur face min ing o f  coal has been 

rep1 acing underground min ing i n  t he  Uni ted  . States s ince  ,1915, Surface 

mine product ion  c u r r e n t l y  comprises ha1 f o f  the  t o t a l  Un i ted  S t a t e s  coal 

production., 

The cos t  per  t on  o f  su,rfac,e mined c'oal i s  l e s s  than t h a t  o f  sub-surface 

mined coal  because o f  the  r e l a t i v e  ease o f  ob ta in ing  the  minera l .  As t h e  
'1 pr imary cos ts  f o r  sur face mined coal a re  f o r  equipment and maintenance, 

s t r ip -mine produced coal  i s  more economical on a l a r g e  scale. ' . 



The dec is ion  as t o  which mode o f  coal min ing should be. employed w i l l  be 

determined by the  s t r i p p i n g  r a t i o ,  i .e. cubic yards o f  overburden t o .  tBhs 

of marketable coal .  A surface mining depth o f  l ess  than 180 f e e t '  i s  t h e  . 

c l i r r e n t  1 i m i t a t i o n  imposed by a v a i l a b l e  machinery. 

In ipor tan t l  y, t h e  recoverable coal i s  increased from approximately 50% i n  

underground mines t o  n e a r l y  85% i n  sur face mines. Surface mining permi ts  

recovery o f  coal where coal bed thinness, m u l t i p l e  beds c lose together, 

sp l  i-t seams, r o o f  c h a r a c t e r i s t i c s ,  o r  o ther  geologic cond i t i ons  would 

prev.eiit e x t r a c t  i o n  by underground methods (Te t ra  Tech, 1976). 
. . . .  . . 

The basic func t i ona l  steps o f  . su r face  coal  mining .begin w i t h  the  removal 

o f  the  overburden, the  e a r t h  and rock cover ing the  coal seam. A f t e r  the  

overburden i s  fragmented w i t h  explosives, i t  i s  " s p o i l e d "  a t  the  s ide  o f  

t h e  p i t  oppos i te '  t he  c u t .  The exposed coal i s  then, broken up and removed. 

Final, ly,. the spo i led  overburden i s  b a c k - f i l l e d  and vegeta t ion  i s  res tored 

to' t he  area. 
. - 

Machines used i n  surface mining range i n  s ize  from t rucks,  bu l ldozers  and 

f ront-end loaders t o  g i ,gant ic  power shovels and drag1 ines. These shovel s 

and d rag l i nes  are  the  wor ld ' s  l a r g e s t  mobi le land machines; the  b iggest  

, . d r a g l i n e  ava i l ab le  i s  capable o f  p i c k i n g  up 180 cubic yards per scoop. 

Surface mining can be developed along th ree 1 ines  depending upon the  

phys ica l  c h a r a c t e r l s t i c s  o f  the  area t o  be mined: 

Area coal seams running r e l a t i v e l y  p a r a l l e l  t o  f l a t  o r  r o l l i n g  
sur face . 

. .  . 

Contour - mountainous o r  h i l l y  t e r r a i n .  
' 

' . .  
Open P i t  - coal beds are  extremely t h i c k  o r  sharply p i tched.  

. + 



P a r t  o f  the exposed coal may be augered f o r  f u r t h e r  e x t r a c t i o n  once the  

normal surface operat ions have reached the i r :  economic 1 i m i t s  as shown i n  

F igure  5-1. 

UNDERGROUND 

Underground min ing systems can be c l a s s i f i e d  according t o  the  equipment - 

used. I n  the convent ional  and cont inous systems, about h a l f  o f  the  coal  i s  

removed from the seam, l eav ing  the  r e s t  as .  p i l l a r s  t o  support t he  mine 

roo f .  Roof supports a re  i n s t a l l e d  and the coal  p i 1  l a r s  a re  sometimes 

removed f o r  t he  a d d i t i o n a l  coa l .  

The convent ional method i s  t o  use sparkproof  s explosives o r  compressed. a i r  

t o  sha t te r  the  coa l .  The cont inuous min ing method i s  employed i n  t h e  

e x t r a c t i o n  o f  'over h a l f  o f  the coal mined underground i n  the  Uni ted : 

States. This  method uses a s i n g l e  machine t o  mechancia l ly  break and load 

the  coal . 

I n  the longwal l  min ing system, hyd rau l i c  y i e l d i n g  j a t k s  support t he  r o b f  

along the  immediate face o f  removal. As the  face advances, the  r o o f  be-+ 
. . 

h i n d  i s  al lowed t o  col lapse.  . . 

The sho r twa l l  system uses cont inous o r  convent ional  min ing systems i n  

con junc t inn  w i t h  longwal l  r o o f  supports t o  e x t r a c t  t he  coal p i l l a r s  (Tet ra  

Tech, 1976). . . 

RECOVERY EXPERIENCE IN  ALASKA 

E a r l y  coal p roduct ion  i n  Alaska came f r a n  a number o f  underground mines. 

Between 1916 and 1940, p roduct ion  was p r i m a r i l y  bi tuminous coal  from the  

Wfshbone Hi1 1 d i s t r i c t  o f  the  Matanuska Coal F i e l d  and subbi tuminous coal 
' 1. 

f r a n  the Healy and Suntrana areas o f  t h e  Nenana Coal F ie ld .  Wi th in  t e n  . 

years o f  i t s  i n t r o d u c t i o n  i n  1943, sur face min ing  . became the  dominant 

'means o f  e x t r a c t i o n  i n  Alaska. 



COAL REMOVED BY FRONT-END LOADER 

Source: Phelps, Edwin A .  EJemsnts of Prectical Cosl Min~ng. B e t t ~ m r e .  Port City Press, 1973. 

A C  * J . ,.I ' .  
Figure 5-1 

Contour Mining with Bulldozer and Auger. 

Source: Tetra Tech, Inc:, Energy From Coal: A State of Art Review, p.  IV-3. 



Current ly ,  Alaska's on ly  major commercial opera t ion  o f  coal i s  a sur face 

mine a t  Usibel  li which ex t rac ts  about 700,000 tons per year. A d r a g l i n e  

w i t h  a 33 ' cub ic  ya rd  capaci ty was r e c e n t l y  constructed a t  ~ s i  be1 li'. 
I 

' .. 

PLANS FOR BELUGA 

President  Car te r ' s  emphasis on conversion t o  coal as a nat iona l  pol i c y  has 

prompted i n t e r e s t  i n  opening the  Beluga Coal F ie ld .  A t  Beluga, 

conventional sur face mining equipment such as trucks, scrappers, f ront-end 

loaders and d rag l i nes  f o r  overburden removal w i l l  be considered. I f  

overburden must be moved very f a r ,  bucket wheels may be used (Patsch, 

1978). The planned r a t e  o f  coal e x t r a c t i o n  w i l l  l a r g e l y  determine t h e  

s p e c i f i c  equipment employed. 

BENEFICIATION 

Bene f i c ia t i on ,  the prepara t ion  o f  coa l ( s )  p r i o r  t o  usage, has been ,. 

pract iced,  w i t h  vary ing  degrees o f  p ro f ic iency ,  from the t ime coal was ' 

f i r s t  used. Consist ing of any o r  a l l  o f  t he  fo l lowing,  the  b e n e f i c i a t i o n  

of coal enables man t o  u t i l i z e  i t s  heat ing  o r  chemical qua1 i t i e s  t o  t h e i r  

f u l l e s t :  

P 
Raw coal prepara ti on 

. . 

Si.ze reduct ion  (breaking o r  crushing) .  . . .. . _  . . . . .  . .:. 

Screening 

Cleaning (wet . . o r  d ry  methods) 

Drying 



RAW COAL PREPARATION 

, .  . 
To improve product  qual i ty .and u n i f o r m i t y ,  var ious underground prepara t ion  

methods can be used depending upon ' the  s p e c i f i c  geographic l o c a t i o n  and 

seam c h a r a c t e r i s t i c s  o f  t h e  raw coal . 

Sampling the  e n t i r e  mine area provides a  bas is  t o  determine optimum mining . 

and prepara t ion  methods. Se lec t i ve  mining can then be employed t o  

main ta in  ur l l fo rmi  ty I n  chemical qual i ty, e l  iminate removable impur i t i es ,  

r e g u l a t e  s izes  and s i z e  r a t i o s ,  and con t ro l  moisture content.  Thus, t h e  

coal  obtained can b e t t e r  s a t i s f y  predetermined market requirements by 

s e l e c t i n g  o r  b lending coals o f  several c h a r a c t e r i s t i c s  from the area 

(Anderson i n Leonard, 1968). 

. . 

. ' Futher  t reatment  o f  t he  raw coal p r i o r  t o  mechanical b e n e f i c i a t i o n ~  
, . 

i n v o l v e s  the removal o f  l a rge  pieces o f  tramp i r o n  and o the r  i m p u r i t i e s .  

Tramp i r o n  must be removed from the coal p r i o r  t o  f u r t h e r  b e n e f i c i a t i o n  .as 

the  i r o n  can damage equipment and lead t o  expensive down-time and repa i r s .  

The pr imary means o f  removing tramp i r o n  i s .  by magnet ic  a t t r a c t d o n  

invo lv ing :  

1. a  p r o t a t i v e  electromagnet which l i f t s  the  i r o n  from the  coal., 

2. a  permanent type magnet which i s  a  se l f - c lean ing  vers ion  o f  
t he  above b u t  i s  slow and i n e f f i c i e n t ,  o r  

3. an e lectromagnet ic  p u l l e y  t h a t  i s  expensive but  h i g h l y  
e f f i c i e n t .  

Hand p ick ing ,  t h e  e a r l i e s t  form of coal preparat ion,  - i s  s t i l l  used,: t o  

remove impuri  t i e s .  F i r s t  . used t o  remove pieces w i t h  dil ubjact ionable,  

outward appearance, i t  i s  s t i l l  p rac t i ced  on the p lus one-in. sizes, and 

e s p e c i a l l y  on t h e  p lus  four- in. and l a r g e r  s izes  (Anderson i n  Leonard, 

1968). , 



SIZE REDUCTION (BREAK1 NG & CRUSHING) 

lfs o f  1967, 65 percent  o f  the  coal i n  the Un i ted  States underwent be&- 

f i c i a t i o n  processes i n v o l v i n g  breaking and crushing. Reduction ' o f  

p a r t i c l e  s i z e  f a c i l i t a t e s  the  c lean ing  process and supp l ies  the v a r i e t y  o f  

un i fo rm s i zes ,  demanded by end users. 

The reduct ion  i s  accomplished through two o r  more stages o f  mechanical 

a c t i o n  i n v o l v i n g  impact, compression, s p l  i tt . ing,  shearing, o r  a t t r i t i o n .  

Primary breakers reduce the raw coal t o  a maximum s i z e  o f  f o u r  t o  e i g h t  

fnches f o r ,  washing and o the r ;  preparat ion.  The var ious s i zes  may be 
screened before del i v e r y  t o  d'i f f e r e n t  washing u n i t s  and the  secondary 

\ .  

crushers where i t  i s  f u r t h e r  reduced t o  s izes.  from about 14 o r  1 3/4 t o  

0 - i n  (McClung i n  Leonard, 1968). 
. . 

' 12 Breaking and s i z i n g  a c t i v i t i e s  are  extremely e f f i c i e n t .  Processing 10 
9 BTU's of coal consumes about 2.0 x 10 BTU's o f  the  energy, o f  wHich 80-85 

percent  i s  provided by e l e c t r i c i t y  and the  remainder by o i l .  Costs f o r  

breaking and s i z i n g  operat ions i n  1972 were about $2,250 pe r  1012 BTU's of 

which 87 percent  were operat ing cos ts  and 13 percent  f i x e d  costs.  This  

approximates $0.002 per  m i l  l i o n  BTU's o r  $0.055' per  t on  o f  coal  (Sci.ence . . .  
. . 

and Pub1 i c  Pol i c y  Program, 1975). ,I) 

SCREENING 

The s i z i n g  o f  coal fragments, i t s  separat ion i n t o  groups o f  p a r t i c l e s  

ranging between def ined maximum and minimum dimensions, i s  one o f  t he  most 

impor tan t  b e n e f i c i a t i o n  operat ions. . Although i t  i s  u s u a l l y  accanpanied by. 

some crushing, s i z i n g  may o f t e n  be the on ly  b e n e f i c i a t i o n  opera t ion  

performed f r a n  the t ime the. coal  i s  broken a t  the  face u n t i l  i t  " i s  

.received by. the  customer. 

Usual ly ,  s iz ing . .  * is  accomplished by s i f t i n g  the coal through screens. 

A1 though r e l a t i v e l y  uncommon, very f i n e  p a r t i c l e s  may be commercial l y  

separated by d i f f e r e n t i a l  s e t t l i n g  i n  a i r  o r  water cu r ren ts  (Shot ts  i n  

Leonard, 1968). 



. . .. . . , .. 

CLEANING 

I n  the cleaning, o r  washing, o f  coal ,  two categor ies o f  methods a re  used. 

The f i r s t ,  wet washing, i s  most commonly used by coal operators. Three 

bas ic  methods o f  wet washing a r e  employed: 1) f l o t a t i o n  o f  coal on a 

magneti te -pu lver ized i r o n  o re -s lu r r y  a1 lowing i m p u r i t i e s  the  s e t t l e  out; 

2)  e n t r a i n i n g  t h e  coal i n  an upward f l ow  o f  water; and 3) f r o t h  f l o t a t i o n .  , 

which employs chemicals t o  make the coal  water- repel lent ,  a l lowing i t  t o  

a t t a c h  i t s e l f  t o  . a i r  bubbles and be skimmed o f f  the sur face o f  t h e  water 

(Science and Pub l i c  P o l i c y  Program, 1975). . . . . 

The second' c lean ing category i s  the  d r y  washing technique. Basical ly ,  

t h i s  uses forced a i r  t o  remove small p a r t i c l e s  from crushed bituminous 

coal .  While n o t  a1 1 coals can be pneumat ical ly  cleaned, i t  i s  the  most 

acceptable method i n  terms o f  de l  i vered BTU c o s t  (Leonard, 1968). 
I ". 

Washing i s  general l y  96-97 percent  e f f  i c i e n t ,  depending on the  percentage 

of feed t h a t  requ i res  washing. For each 1012 BTU's washed 2.2-2.4x'lo 9 

BTU's a r e  requ i red  o f  which 80 percent  i s  suppl.ied by e l e c t r i c i t y .  Costs 
f o r  washing i n  1972 were approximately $11,900 per  1012 BTU's o f  which 24 

percent  was ' f o r  f i x e d  cos ts  and 76 percent  f o r  operat ing,  costs,. Thi.s. i..s 

, approximately $0.012 per m i l  l i o n  BfU's o r  $0.31 per ton o f  coal  assuming 
6 an energy content  o f  26 x 1'0 BTU1s per  ton. 

. .  . ,  

The water requirements f o r  wet washing operat ions va r ies  w i t h  t h e  s p e c i f i c  
method employed. B a t t e l l e  i nd i ca tes  t h a t  an average of 1,500 t o  2,000 

ga l lons  o f  water are requ i red  f o r  each ton o f  coal  washed. Tenakron, 

however, est imates on ly  524 gal  lons  are used per ton, of which 18 gal lons  . 
' 

a re  consumed i n  the  process. 

. The s o l i d s  generated du r ing  any washing process t o t a l  about 4,000 tons o f  

. every 1012 BTU' s. For a t y p i c l l  p l a n t  processing 500 tons o f  coal p e r  

hour, approximately 1,000 tons o f  waste which must be disposed o f  . are, - 

generated d a i l y ,  depending on the type o f  coal (Scieilce and Pub1 i c  Pol i c y  

Program, 1975). 



DRYING \ 

Dry ing o f  coal*  i s  requ i red  regardless o f  the washing method employed.< , 

' Drying i s  a c o s t l y  p ro jec t .  and i s  u s u a l . 1 ~  accomplished by f o r c i n g  ho t  a i r  

streams over the  wet coal (Science and. Pub1 Jc  Pol i c y  Program, 1975). 

Surface moisture may be removed f o r  a v a r i e t y  . o f  reasons: . . . . . *  

1) f a c i l  i t a t i . o n  o f  hand1 ing,  shipment, and storage, i n c l u d i n g  the  
avoidance o f  f reez ing;  

2) maintenance o f  h igh  p u l v e r i z e r  capaci,ty; 

3) 'increase i n  heat ing  e f f i c i e n c y  by reduc t ion  o f  heat  l o s t  through 
evaporat ion dur ing  burning; 

4) increase i n  q u a l i t y  when coal w i l l  be used t o  produce coke, ' 

b r iquet tes ,  o r  chemical s; 

5) reduct ion  o f  t r a n s p o r t a t i o n  costs through lower shipping 
weights; 

6) f a c i l  i t a t i o n  o f  d r j  coal washing processes (Leonard, ' 1968). 

I n d u s t r i a l  coal d ryers  employ continuous d i r e c t  contac t  .and convect ion . , t o  

dewater coal.  Coal d ryers  can be grouped i n t o  s i x  basic types: (1) 

f l u i d i z e d  bed, ( 2 )  suspension o r  Flash, (3 )  Mu1 t i -Louvre,  (4 )  v e r t i c a l  

t r a y  and Cascade, (5 )  cont inuous c a r r i e r  and (6) drum type ( ~ e o n a r d ,  

A considerable , amou,nt o f  dus t  i s  produced and c o l l e c t e d  i n  the dryi.ng 

process. I f  used as fue l  t o  heat d rye r  gases, c o l l e c t e d  dust  can provide 

a1 1 o r  most o f  the heat requ i red  fo.r drying,. To  r e d u c e '  dus t  dur ing  

subsequent handl ing and losses du r ing  t r a n s p o r t  due t o  wind, the  

a p p l i c a t i o n  o f  1.5 t o  2.0' gals. / ton o f  heavy , o i l  .has  been .found t o  be. 

q u i t e  , successful (E l  linan, 1975). . . 
I 



EXPERIENCE I N  ALASKA 

Research on washabil i ty of Alaskan coals supplementing the  e f f o r t s  o f  the  

U.S. Department o f  Energy ( fo rmer l y  U.S. Bureau o f  Mines) has been 

r e c e n t l y  publ ished (RAO, 1978). Nine coal samples were c o l l e c t e d  from the 

'Nenana, J a r v i s  Creek and Matanuska coal  f i e l d s .  These samples were 

c r u s h e d  t o  38mm, 8mm, and 14 mesh s izes  and s i n k f l o a t e d  a t  1.30, 1.40,.and 

1.60 s p e c i f i c  g r a v i t i e s .  The. products were analyzed f o r  moisture,, ash, 

heat ing  value, t o t a l  s u l f u r ,  and p y r i t i c  s u l f u r  and washab i l i t y  data via3 

ca l cu la ted  and tabulated.. 

The r e s u l t s  showed t h a t  subbituminous "Ct t  coals from the Nenana f i e l d  

cou ld  y i e l d  products ranging i n  heat ing values from 10,500 t o  11,500 

b t u / l  b w i t h  0.25% s u l f u r  on a moisture f r e e  basis. ' Subbi tuminous "C" coal, 

from J a r v i s  Creek could be upgraded t o  more than 11,000 b t u / l b  on a d r y  

bas is  and s u l f u r  could be reduced t o  l e s s  than 1% a f t e r  crushing t o  14% 

mesh. High v o l a t i l e  "B" coal from Premier Mine gave a product w i t h  a 
i - 

hea t ing  value o f  13,300 b t u  w i t h  0.42% s u l f u r  wh i le  h igh  v o l a t i l e  "A" coal 

from Cast le '  Mountain produced 14,400 b t u / l  b w i t h  0.49% su l fu r ,  both on' a' 

d r y  basis. (For a sample ana lys i s  o f  coal f r a n  the  Beluga coal f i e l d ,  'see 
. Appendix 5-C. ) 

Cur rent ly ,  the Usibel li coal Mine' crushes and screens coal t o  4 i n c h  

minus. About. 10915% o f  the  coal i s  washed, depending upon s p e c i f i c a t i o n s ,  

which.: vary from customer t o  customer. 

: Benef ic iat i , .on technology t o  be used f o r  t he  Beluga coa l  has n o t  been 

determined a t  t h j s  t ime. I n e v i t a b l y ,  however, i t  w i l l  depend upon . . 

custaner spec i f i ca t i ons .  



STORAGE 

I 
jCoal i s  unique i n  i t s  storage c h a r a c t e r i s t i c s .  I t  i s  t h e . o n l y  f o s s i l  f ue l  

t h a t  may be stored i n  any quant i ty ,  f o r  any t ime period, indoors o r  .. out, . .  

on surface o r  under water, w i t h  safety,  and a t  low cost .  Storage. may 

occur a t  the  mine, p repara t ion  p lant ,  and use r ' s  p l a n t  and' i s  c l a s s i f i e d  . . 

according t o  purposed use. L i v e  .o r  a c t i v e  storage feeds d i r e c t l y .  t o  

f i r i n g  equipment and i s  usua l l y  kept under cover. Reserve o r  i n a c t i v e  

1 
storage i s  normal l y  s tockp i l ed  outdoors. 

I 
is torage p o l i c i e s  w i l l  vary according t o  p l a n t  s i ze  and type, coal  

cha rac te r i s  t i c s ,  t r a n s p o r t a t i o n  f a c i l  i t i e s  from the mines, seasonal 

f l u c t u a t i o n s  i n  demand, and storage f a c i l i t i e s .  The amount o f  a c t i v e  , 

storage i s  usal l y  3 t o  7 days supply, wh i l e  reserve s tockp i l es  a re  f o r  a 
I 

30-day supply o r  20% o f  annual consumption, whichever i s  greater .  

OUTS I DE STORAGE 

Outside storage p i l e s  should be located i n  open, we l l  drained', 

hard-surfaced s i t e s  t h a t  avoid heat elements o f  any kind. Although p i l 'es  

,are commonly conical  , wedge and kidney shapes can 'be used t o  increase 
..  capaci ty .  

Uncompacted p i l e s  may be used by pl 'ants r e q u i r i n g  l ess  than 500 tons % .  o f .  

ou ts ide  storage. Using double-screened. o r  s lack coal, these p i l e s  should, 
n o t  exceed 20 f e e t  i n  height,  reduct ions,  being made i n  r e l a t i o n  t o  the ,  

coal  ' s r e a c t i v i t y  . 
b 

Canpacted coal p i l e s  should always be used f o r  la ' rger  r e s e h e  p i l e s .  

lsuccessive 1 ayer ing and compaction seal o u t  a i r  and water, min imiz ing  

'spontaneous heat ing and reducing heat ing-value l o s s  t o  no more than one 

percent (Figures 5-2 and 5-3). 

If stockp i l es  a re  proper ly  b u i l t ,  f u r t h e r  sea l ing  i s  u s u a l l y  n o t  required.  

However, for  add i t i ona l  pro.tect ion, the p i l e  may be capped w i t h  asphal t ,  

road t a r ,  o r  a 6 i nch  l a y e r  o f  f i n e  coal (L x 0 inches) anchored b y  a 4 ' 

inch l a y e r  o f  a t  l e a s t  2 x 0 i nch  ( ~ a t i o n a l  Coal Associat ion, ND)'. 
i . . 
i . 



Haphazard Stack1 ng ,- Showi rig A i r  C i rcu la t ion  

4 IN. LAVER COARS? 
CO*L ( INDCRI 

I rn e FT uvcw / 

Cross Section o f  Compacted P i l e  

Figure 5-3 

Segregat ionof .  D i f ferent .  s i z e s  o f  Coal 
. . i n ,  Conical P i le .  

. . Figure 5-4 

Source: "Coal Storage Methods ," Fuel Engineering Data, National Coal 
Association, Washington, D.C. 



STORAGE EFFECTS 

The . fo l lowing,  e f f e c t s  o f  storage vary according t o  the c h a r a c t e r i s t i c s  . o f  

the coal i'n .quest ion and the storage method used. These e f f e c t s  a re  

. . almo.st e l  iminated i n  a c o r r e c t l y  compacted s' tockpi l  e. I n - p l a n t  l . i v e  

I storage normal ly  presents few problems because o f  i t s  l o c a t i o n  and r a p i d  
,. . usage. , . , ..: , 

. . 

- Coals, especially those of lower rank such as subbituminous and l i g n i t e ,  

s u f f e r  from slacking.  During ' warm weather, gradual moisture evaporat ion 

cracks and breaks up the  coal p a r t i c l e s  w i t h  exposed surfaces. 

Changes i n  burning c h a r a c t e r i s t i c s  are  important  i n  s lack-s ize coal  s. I t s  

'caking tendencies may decrease ' s i g n i f i c a n t l y ,  improving e f f i c i e n c y  i n  . .some . 

types o f  f ue l  -burning equipment. A f t e r  long storage, kind1 i n g  

temperatures may r i s e  and mineral ma t te r  may ox id i ze  t o  some extent .  

~ e t e r i o r a t i o n  i n  heat ing value va r ies  widely, depending.upon the method o f  

storage and the  c l imate .  For example, an uncanpacted West V i r g i n i a  coal 

showed a loss  i n  heat ing value o f  1.2 percent the f i r s t  year, wh i l e  a 

compacted ,s torage p i1  e o f  Central  Pennsylvania s lack  l o s t  on l y  0.3 percent  

a f t e r  ' s i x  years (Nat ional  Coal Associat ion, ND) . - .  

Spontaneous. canbustion. i s  more 1 i  k e l y  t o  occur w i t h  coals o f  . h igh  

bed-moisture, oxygen, and v o l a t i l e  content,  the  p roper t i es  o f  t he  low-rank 

coals. For example, Aust.ral ian brown coal i g n i t e s  a t  about 200°C. 

(392OF). The main cause o f  spontaneous combustion i s  the absorpt ion, o f ,  

oxygen by the  coal,  a process which generates' heat and produces carbon 

dioxide, carbon monoxide, and water. However, low-temperature o x i d a t i o n  

i s  canplex and n o t  completely understood. 

. .  . 

cata lysts,  such as  p y r i t e  (FeS2), can occur i n  the  coal .  Although t h e '  . . 

e f fects of p y r i t e  a re  disputed, experts be1 i e v e  t h a t  i t  u n i t e s  w i t h  oxygen 

and water  t o ,  form s u l f u r i c '  a c i d  and i r o n  su l fa te .  .The heat  generated i n  

t h i s  .process ra i ses  the  temperature and o x i d a t i o n  r a t e  o f  the coa l .  

Py r i t e ,  however, can be removed by washing (Sondreal,' 1974). 



The heat ing  process i s  dependent on the t o t a l  coal sur face exposed t o  the 

a i r .  A i r  cu r ren ts  w i t h i n  a p i l e  n o t  on l y  c a r r y  away heat, b u t  a l so  sup,ply 

oxygen f o r  canbustdon. ~ a r ~ e r  lumps f a l l  t o  the  outs ide  when coa'l'.'.i.s 

p i l e d  by l e t t i n g  i t  drop i n t o  a con ica l  p i l e  (F igure  5-4). Th is  creates a 

spectrum of cond i t ions ,  one o f  which may provide the  heat ing '  and 

' v e n t i l a t i o n  ideal.  f o r  combustion. Wet storage o f  coal,  i n  cont ras t ,  coo ls  

t h e  coal ,  bu t  a l t e r s  v e n t i l a t i o n '  and increases p y r i t e  a c t i v i t y .  . . .  . .  .__ - 

When d r l e d  coal i s  used, i t  i s  important  t h a t  i t  be cooled before stock- 

p i l i n g .  The g rea tes t  danger i s  dur fng the  i n i t i a l  storage per iod  and any 

a d d i t i o n a l  heat  w i l l  encourage spontaneous combustion ( ~ i ~ u r e s  5-5 and ' ' 

5-6). 
.. .. 

. !  

Coal p i l e  f i r e s  can u s u a l l y  be ext inguished by i s o l a t i n g  t h e  burning coal' 

f r a n  t h e  p i l e .  Water may be temporar i l y  e f f e c t i v e ,  bu t  excessive moisture 

w i  1  1 increase t h e  r a t e  of oxygen absorpt ion i n  the  coal . Carbon d iox ide  

may a l so  be used but, as w i t h  water, heat ing  i s  l i k e l y  t o  redevelop 

(Nat ional  Coal Associat ion,  ND) . 

Surface mois ture  may cause w i n t e r  f reez ing problems. These can be . ' 

prevented by using 1 arge, doubl e-screened coal and/or thermal l y  dried., 

oi.1 - t rea ted  c o a l  . Dr ied 'coal should be cooled t o  ambient temperature 

before s tockp i  1 i ng t o  prevent . t h e  subsequent re lease and condensation .of.; 

water  vapor (Paul son, 1975). 
, ., 

. 9 

Coal storage f a c i l  i t a t e s  blending, a1 lows mines and p l a n t s  t o  funct i ,on'  _ 

more independently, and permi ts  adjustments f o r  f l u c t u a t i o n s  i n  demand,' and . . 

weather cond i t i ons  (Te t ra  Tech. 1976). 

. . .. 
. . .  

EXPERIENCE I N  ALASKA 

Coal storage i n  Alaska has encountered few d i f f i c u l t i e s .  On occasion, a 

customer i n  the l n t e r i o r  Region w i l l  s p r i n k l e  coal w i t h  water t o  s e t t l e  
. . 

d u s t  and i f ,  t h i s  a c t i o n  i s  fo l lowed be very c o l d  weather, t h e  r e s u l t  i s  .a 



TIME. day, 

Figure 5-5 

1- 
Temperature h i  s t o r y  o f  d r i ed  subbi tuminous s tockp i le .  

TIME, d a y  

. . 
F igure 5-6 

, , 
. . ~emperature h i s t o r y  o f  d r i e d  l i g n i t e  s tockp i le .  

' Source: Paulson, Cooley, U. S. Bureau o f  Mines, Wegert, and E l  lman; 
"~xpe,r iences i n  Transportat ion of Dr ied Low-Rank Western Coal s; " '  

. , ' t o '  be . presented . a t  SME Meeting; September. 10-12, 1975. 
. . ' :. 

, , 
. I' .. , . i 

.. . 
I .  
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, .  ' 

" f reeze" o f  the  coal which ,makes handl ing very d i f f i c u l t .  - However, the  

cola1 i s  n o t  washed f o r  shipping, thus avoid ing the  problem o f  s u r f a t e  

water. Inherent  ( i n t e r n a l  ) mois ture  does n o t  present freez.1 ng 

d i f f i c u l t i e s .  .... 

Golden Va l l ey  E l e c t r i c  Assoc ia t ion  has had some minor problems w i t h .  

spontaneous combustion. A t  U s i b e l l  is the mine workers merely remove. t h a t  . . 

por t i 'on  which i s  smoking t o  a remote area and a l l ow  i t  t o  decompose 

safely. Whlle fpontarieous.combust1on occurs occasional ly ,  i t  i s  l i m i t e d  

by, the low p y r i t i c  s u l f u r  content  of t he  Nenana coal .  I t  i s  f u r t h e r  

reduced by the f a c t  t h a t  t he  coal i s  n o t  d r i e d  dur ing  b e n e f i c i a t i o n  ( ~ a o  

t o  DEFD, 1978). 
' ., ' .  

I n  the Beluga Coal D i s t r i c t ,  Placer-Amex i s  consider ing the  storage and 

t ranspora t i on  o f  coal i n  o i l .  (See "Coal Transported i n  a Slurry," 

Chapter 6: Transpor ta t ion  .) 

GENERATION OF ELECTRICITY 
. . 

. . . .  . 

The technology of burning coal t o  produce e l e c t r i c i t y  was discussed' ' i n '  

Phase. I, Volume I Report o f  t h i s  project,. An exce l l en t  s ta tus  o f  corn-' 

., bus t i on  systems i s  g iven i n  "Fossi l  Energy Research and  evel lo bent:. 
Program f o r  the U.S. Department of Energy. I' 1978. Since the  Clean A i . r  

A c t .  o f  1970 and the  Amendments o f  1977 a re  extremely important  t o  the 

coal  - f i r e d  segment o f  the  e l e c t r i c  u t i l i t y  indust ry ,  an abs t rac t  o f  t he  
contents  o f  the  Act and Amendments are  g iven below (Bromberg, 1978);'. 

THE ORIGINAL CLEAN A I R  ACT 

A f t e r  a long and f r u s t r a t i n g  l e g i s l a t i v e  ordeal , the  Clean A i r  Act  Amend- 

ments o f  1977 were f i n a l l y  signed i n t o  law by President  Car ter  on August 

7, 1977. Th is  i s  n o t  a new philosophy. The basic framework and 

ob jec t i ves  o f  the  1970 Act have been reta ined.  Cer ta in  features have been 

strengthened , c e r t a i n  modes o f  canpl i ance, such as i n t e m i  t t a n t  con t ro l  s, 

have been e l im inated as v i a b l e  opt ions; bu t  the general t h r u s t  o f  

achiev.ing lower ambient a i r  concentrat ions o f  c e r t a i n  p o l l u t a n t s  remains 
t h e  same. 

5-1 6 



When the Clean A i r  Act o f  1970 was enacted, SO2 was considered the major 

hazard i n  emissions' f r a n  c o a l - f i r e d  p lan ts .  Regulat ions and enforcement 

procedures were establ is 'hed f o r  SO2 on a  two t i e r  system. On ' t h e  ndt iona l  

l e v e l  New source Performance ' Standards (NSPS) were s e t  f o r  a l l  new 
6 c o a l - f i r e d  generators, l i m i t i n g  t h e i r  emissions t o  1.2 l b s  SO2 pe r  10 BTU' 

o f  heat input .  Th is  i s  the  maximum a1 1owabl.e Federal emission r a t e  f o r  

new sources. The i n d i v i d u a l  s ta tes  can, and .o f ten  have, imposed more, 

s t r i n g e n t  regu la t i ons  f o r  urban areas. The o b j e c t i v e  o f  these emission 

1  i .mi  t a t i o n s  i s  the at ta inment  o f  c e r t a i n  maximum ambient concentrat ions o f  

po l l u tan ts .  

Addi t i o n a l  ly, each s t a t e  was requ i red  . t o  es tab l  i s h  i t s  own S ta te  Implemen- 

t a t i o n  Plan (SIP) f o r  the  c o n t r o l  o f  SO2 and o the r  po l l u tan ts .  These 

regu la t i ons  apply t o  e x i s t i n g  p l a n t s  as we l l  as t o  new p lan ts  i f  the  S ta te  
I '  

regu la t i ons  are more s t r i n g e n t  than those o f  the  Federal Government. 

Pennsylvania, f o r  instance, has a  th ree- t ie red SIP f o r  large, s t a t i o n a r y  

sources. Plants 1 o c a t e d . i n  r u r a l  areas a re  l i m i t e d  t o  about 4 I b s .  
6 S02/10 BTU; a n d  p lan ts  i n  urban a reas  ( P i t t s b u r g  and ~ h i l a d e l ~ h i a )  a re  ' 

6 l i m i t e d  t o  about 2  l bs .  S02/10 BTU. 

The Clean A i r  Act has a l so  added a  .new dimension t o  the  design 'and' 

operat ion o f  c o a l - f i r e d  bo i l e rs .  As a  r e s u l t ,  t he  s u l f u r  content  o f  coa l  

has become a  c h a r a c t e r i s t i c  o f  importance equal t o  t h a t  o f  the  c a l o r i f i c  

value and ash content .  

. . 
The SO2 emissions from coal - f i r e d  comb"'stion p l a n t s  can be reduced e i i h e r  

b y  ad jus t i ng  the  feedstock before combustion o r  by t r e a t i n g  the e f f l u e n t  . , 
gases a f t e r  combustion, o r  by a  combination o f  t he  two. Under the  

cons t ra in ts  o f  e x i s t i n g  technology there  are on ly  th ree techniques which 

a r e  app l icab le  t o  l a r g e  scale operat ions. F i r s t ,  be fore  combustion, t he  

s u l f u r  content  o f  the raw coal may be reduced by mechanical b e n e f i c i a t i o n  

o r ,  secondly, a1 te rna te  sources of low s u l f u r  coal wh.ich meets emission 

l i m i t a t i o n s  upon d i r e c t  combustion may be employed. As the t h i r d  

a1 te rna t i ve ,  h igher  s u l f u r  coals may be used, and the  SOp i n  the e f f l u e n t  

gases removed by 1  ime o r  1  imestone f l u e  gas desul f u r i z a t i o n  (FGD). Alaska 

i s  fo r tuna te  i n  t h a t  much o f  Alaska's coal i s  lower i n  s u l f u r  than the 
so-cal l e d  "1 ow sul  f u r "  western coal  s. 



Ac t i ve  research and development programs are  p resen t l y  underway i n  a 

number o f  o the r  areas inc lud ing :  chemical desul f u r i z a t i o n ;  magnetic 

benef ic ia t ion ;  f l u i d  bed cmbust ion ;  regenerable FGD systems as we l ' t  as 

coal  g a s i f i c a t i o n  and l i q u e f a c t i o n .  A t  t he  present time, however, o n l y  

t h e  aforementioned th ree technologies a re  ava i l ab le .  

The use o f  low s u l f u r  coal  i s  n o t  r e a l l y  a new technology bu t  a change i n  

f u e l  supply. T r a d i t i o n a l l y ,  "low s u l f u r "  coal has been classed as a coal 

w i t h  a s u l f u r  content  of less than 1 percent: When used as fue l  f o r  

cmbus t ion ,  the  term "'low s u l f u r "  coal should p roper l y  be def ined w i t h  

respect  t o  the  app l i cab le  clean a i r  regu la t i on .  Before a coal can be 

c l a s s i f i e d  as "low su l fu r , "  t he  c a l o r i f i c  value o f  the  coal must be 

determined, as wel l  as the  geographic l o c a t i o n  o f  the  b o i l e r .  Table 5-1 

i n d i c a t e s  the maximum percentage s u l f u r  content  o f  coals o f  var ious BTU 

r a t i n g s  which mqy be burned and no t  exceed the  i nd i ca ted  SO2 emission 

1 i m i t a t i o n s .  

. THE CLEAN AIR ACT AMENDMENTS OF 1977 

The Clean A i r  Ac t  Amendments of 1977 have int roduced changes i n  the  Act  o f  

1970; The general o b j e c t i v e  o f  improved ambient a i r  q u a l i t y  remains, b u t  

t h e  cholce o f  compliance modes i s  l ess  c l e a r  than previously.  I n  :the. 

past, a u t i l i t y  genera l l y  had i t s  choice o,f technology t o  meet, t h e  

prescr ibed emission l i m i t .  The opt ions a r e  now more nebulous and ,!'low. 

s u l f u r "  coal may no longer  be a v i a b l e  mode o f  compliance, an important,  

cons i d e r a t i o n  f o r  Alaska. 

The ob jec t i ves  o f  improved ambient a i r  qua1 i t y  standards have been 

strengthened as evfdenced by the  anphasis on best  ava i l ab le  c o n t r o l  

technology (BACT) and lowest  achievable emission r a t e s  (LAER). The new 

amendments have changed the  term " m i s s i o n  standard" t o  "standard of 

performance," a wording change which may :have a g rea t  impact dependjng 

upon how EPA proceeds t o  e s t a b l i s h  these standards. 



TABLE 5-1 . . 

Su l fu r  Content o f  Coal Required t o  Meet Su l f u r  Oxide Emission 
Standards i n  Coals o f  D i f f e r e n t  BTU Content 

Emission Standard % S Meeting the SO Emission Standard* 
(I ba SO2 per f o r  a Coal ~ h 8 s e  Btu Content 

m i l l  ion  Btu) ( i n  Btu per lb.) i s  

* Assumes a1 1 s u l f u r  i s  converted t o  SO . The f a c t  t h a t  some s u l f u r  remains i n  the 
ash (about 5 percent) would r a i s e  theqe e n t r i e s  by a comparable amount. 

Source: J. Ph i l  i p  Bromberg, "The Imp1 i ca t i ons  o f  the Clean A i r  Act Amendments o f  
1977 f o r  Coal U t i l i z a t i o n , "  Society o f  Mining Engineers o f  AIME, 1978. 



The o r i g i n a l  Ac t  mandated t h e  at ta inment  o f  National Ambient A i r  Q u a l i t y  

Standards (NAAOS) by 1975. While some progress has been made, these 

standards were c l e a r l y  n o t  a t t a i n e d  i n .  many p a r t s  o f  t he  country, 

i n c l u d i n g  almost a l l  urban areas. , A major purpose o f  these amendments was. 

t o  prov ide  a n  addl t i o n a l  and s t ronger  t h r u s t  i n  the  d i r e c t i o n  o f  : the  

prevent ion o f  s i g n i f i c a n t  d e t e r i o r a t i o n  (PSD) and nonattainment o f  a i r  
. . 

qua1 i ty standards. .. . . . .. 

. , 

The p u n f t i v e  aspects o f  the  ac t  has been harshened. Fines o f  $25,000per 
day are  possib le.  I n  add i t ion ,  f i n a n c i a l  penal t i e s  are  mandated i n  cases 

o f  delays i n  cmp l iance .  The non-complier must f o r f e i t  any f i n a n c i a l  

bene f i t  he achieved by h i s  non-compliance, e i t h e r  t o  the s t a t e  i f  t h e  

s t a t e  i n i t i a t e s  the act ion,  o r  t o  the Federal 'government i f  the  Federal . . 

government i n i t i a t e s  the  a c t i o n  i n  the  face o f  s t a t e  i nac t i on .  

The problem o f  i n t e r s t a t e  p o l l u t i o n  i s  a l so  addressed. I t  al lows neigh- 

bor ing  s ta tes  t o  p r o t e s t  t he  opera t ion  o f  sources which might  a f f e c t  t h e i r  

own states.  

That  water i s  a resource w i t h  vested proper ty  r i g h t s  was recognized 

cen tu r ies  ago w i t h  the  development o f  r i p a r i a n  r i g h t s  t o  water. I t 1  i s  n w  

being recognized t h a t  a i r  i s  a1 so a resource w i t h  vested proper ty  rights.,.: 

p a r t i c u l a r l y  w i t h i n  the  con tex t  o f  nonattainment and PSD. . . .  

.. . 

LOW SULFUR COAL . .  . 
. . 

Under the  Clean A i r  Act o f  1970, low s u l f u r  coal was a v i a b l e  and 

acceptable mode o f  conlpl iance w i t h  the new source performance standards. 

Many eastern u t i l i t i e s  made plans t o  u t i l i z e  l a r g e  q u a n t i t i e s  o f  imported 

western low s u l f u r  coal t o  meet these standards. P ro jec t i ons  o f  f u t u r e  

product ion  i n  the  western coal f i e l d s  were based on the  assumption t h a t  

l a r g e  tonnages would be consumed i n  ?astern b o i l e r s .  . . 

Each s t a t e  must determine w i t h  respect  t o  i t s  S I P  " the  ex ten t  t o  which 

compliance w i t h  the requirements o f  such p lan i s  dependent upon use o f  

coal o r  coal d e r i v a t i v e s  which i s  n o t  l o c a l l y  o i  r e g i o n a l l y  ava i lab le . "  



The Amendment then goes on t o  note t h a t  any major source may be p r o h i b i t e d  
. from burning f u e l s  o ther  than l o c a l l y  o r  r e g i o n a l l y  a v a i l a b l e  coal,  o r  coa l  

d e r i v a t i v e s  if such use would r e s u l t  i n  l oca l  economic d i s r u p t i o n  or, 

unempl.oyment. It i s  reasonable t o  assume t h a t  the governors o f  t h e  

i n d i v i d u a l  coal min ing s ta tes  w i l l  be under extreme pressure t o  invoke 

t h i s  sec t ion  whenever imported low s u l f u r  coal threatens t o  d isp lace l o c a l  

coa l . .  I n  invoking t h i s  p r o h i b i t i o n ,  the  Act goes on t o  s t a t e  t h a t  the  

e f f e c t s  o f  u l t i m a t e  consumer costs must be taken i n t o  account. The mode 

o f  t ak ing  these costs i n t o  account w i l l  presumably be establ ished by. l a t e r  

regu la t ions .  Apparently, i n - s t a t e  use o f  Alaska's low s u l f u r  coal w i l l  be 

permi t ted,  . b u t  ou t -o f -s ta te  shipment may depend upon the l o c a t i o n  o f  t he  
. . 

customer. 
. . .! 

Sect ion 111 (109) has considerably a1 te red  the  concept o f  NSPS. EPA must 

now r e v i s e  the present standards t o  r e q u i r e  n o t  on l y  emission 1  im i t s ,  bu t  

a l so  percent reduct ions i n  e f f e c t i v e  su1,fur content.  Th is  .. has . . 

considerabl-y a l t e r e d  the  e f f i c a c y  o f  the  th ree technologies p rev ious l y  

discussed and has a l t e r e d  the  r e l a t i o n s h i p  between them. Scrubbing o r  

b e n e f i c i a t i o n  w i l l  apparent ly  be requ i red  on a l l  coal regardless o f  t h e  

s u l f u r  content  o f  the  coal . The percent  reduc t ion  i s  t o  be determined by 

regu la t i ons  y e t  t o  be promulgated by EPA. I t  should be noted t h a t  i f  . th i s  

percentage exceeds the amount by which the  s u l f u r  can be removed by. 

bene f i c ia t i on ,  then t h i s  sec t ion  may requ i re  scrubbing v i r t ua1 l . y  

everywhere, regardless o f  the  coal used. On t h e  o ther  hand, there  i s  some 

l e g i s l a t i v e  h i s t o r y  i n d i c a t i n g  t h a t  the  Admin is t ra tor  may e s t a b l i s h ,  a  

range o f  percent  reduct ions based upon the  sul f u r  content  o f  the  raw coal . 
"BACT, LAER (and NSPS) w i l l  mean what the  Admin is t ra tor  o f  EPA even tua l l y  

says they mean. I n  add i t ion ,  they w i l l  be determined on a  case by ca,se . . 

bas i s ." , (Bromberg , 1978) 
.. . 
. : : .  

The a p p l i c a t i o n  o f  BACT may r e q u i r e  a  case by case impos i t ion  o f  l i m i -  . . 

t a t i o n s  more s t r i n g e n t  than NSPS, p a r t i c u l a r l y  i n  PSD areas, and LAER w i l l  

r e q u i r e  . t he  impos i t ion  of l i m i t a t i o n s  more s t r i n g e n t  than NSPS , . i n  

nona t ta i  nment areas. I n  o ther  , words, the  ye t  t o  be es tab l ished LAER 



standards w i l l  e f f e c t i v e l y  be the  NSPS i n  nonattainment areas. Con- 

s i d e r i n g  EPA's h i s t o r y  o f  c m i t t m e n t  o f  scrubbers, i t  i s  no t  unreasorldbll! 

t o  expect t h a t  a substant ia l  p o r t i o n  o f  compliance technology w i l l  be 

def ined i n  terms o f  scrubber c a p a b i l i t y .  

' : In es tab l  i shing these standards, t h e  ~ c t  mandates t h a t  cons idera t ion  must 

be g iven t o  such f a c t o r s  as costs, a v a i l a b l e  technology, e n e r g y .  

consumption, as we1 1 as envi ronmental impacts. The new p e r m i t t i n g  

procedures may we1 1 r e q u i r e  the  prepara t ion  o f  an envi  ronmental impact 

statement, o r  t he  equ iva len t  ' thereof, f o r  t he  cons t ruc t i on  o f  any new 

p l a n t s  o r  the conversion o f  o l d  p lan ts .  

The term "emission standards" has been changed t o  "standard o f  pe r fo r -  

mance." This sub t le  change could be of g rea t  s ign i f i cance .  An "emission 
6 standard" i s  f i x e d  uni form number such as 1.2 lbs .  SO2 pe r  10 BTU. It 

al lows the  operator  t o  comply by any means which w i l l  achieve the desig- 

nated number. It i s  uni form f o r  a1 1 p l a n t s  i n  a c lass.  A "standard o f  

performance" i s  more var iab le ,  and may  have a d i f f e r e n t  e f f e c t  on d i f -  

f e r e n t  p l a n t s  i n  the  same c lass.  A standard o f  performance may be a 

s p e c i f i e d  percentage reduct ion  i n  e f f e c t i v e  s u l f u r  content  o f  the  coal, o r  

i t  may be a s p e c i f i e d  technology. I f  i t  i s  t o  a spec i f i ed  technology, 

pas t  h i s t o r y  i n d i c a t e s  t h a t  i t  would be f l u e  gas scrubbing, a t  l e a s t  u n t i l '  

newer technologies a re  developed. Under a f i x e d  emission standard, i t  

would appear t o  be permiss ib le  t o  cons t ruc t  an FGD system such t h a t  i t  

t r e a t s  o n l y  t h a t  p o r t i o n  o f  the  stack gas required t o  meet the  standard. 

Under a standard o f  performace system, t h i s  approach may n o t  be a1 lowed, 

and t o t a l  scrubbing may be requ i red  regardless o f  o the r  fac tors .  Sect ion 

109 (111) f u r t h e r  s t i p u l a t e s  t h a t  these' standards must be c o n t i n u a l l y  

reviewed and rev ised downward as improved techno1 ogy i s  developed t o  a1 low 

f o r  more s t r i n g e n t  standards o f  performance. 

Also, t h e  market f o r  coal d e r i v a t i v e s  from Alaska's coal may be 1 i m i  ted i n  

the  f u t u r e  because "de r i va t i ves "  may be s p e c i f i c a l l y  i d e n t i f i e d  i n  t h e  , 

amendments as noted e a r l  i e r .  



SO2 EMISSIONS 

The m i s s i o n s  o f  SO2 from natura l  sources, volcanoes, s u l f u r  spr ings o r  

ho t  spr ings exceeds by f a r  the emissions under the con t ro l  o f  man (power . 

p lan ts ,  smelters, e tc . ) .  Nonetheless, the  f a c t  t h a t  the  man r e l a t e d  SO2 

emissions are  o f t e n  released c lose,  t o  areas o f  h igh  p o p u l a t i o n  density,  

heightens t h e  importance o f  t h e  man made emissions. . .  , 

Pub1 i c  concern over SO2 was s t imu la ted by a number o f  i nc iden ts  r e l a t e d  t o  

# t h e  e f f e c t s  o f  SO2. These : i nc lude  the  human losses i n  the  Donora, 

Pennsylvania smog o f  1948, and the  vegetat ion losses i n  Ducktown, 

Tennessee ( e a r l y  1900's) ,. arid i n  T r a i l  , B r l t i s h  Columbia (19201s), 
(Niessen, 1975). 

A summary o f  worldwide SO2 emissions, t h e  SO2 e f f e c t  i n  hea l th  and . . a 

canparison o f  1 i m i t  l e v e l s  versus d i s a s t e r  l e v e l s  i s  given i n  F igure  5-7. 

FLUE GAS DESULFURIZATION 

I n  f l u e  gas d e s u l f u r i z a t i o n  (FGD), t he  SO2 i s  removed f r a n  the  e f f l u e n t  

s tack gas by a chemical process. I n  l ime/ l imestone FGD, the  gas i.s 

brought  i n t o  contac t  w i t h  a s l u r r y  o f  l ime o r  l imestone and i s  p r e c i p i -  

t a ted  as a mix ture  o f  CaS0.j and CaS04. When the  1 ime o r  1 imestone i n  the  

s l u r r y  i s  spent, the e n t i r e  s l u r r y  i s  discarded and replaced w i t h  new 

s l u r r y .  

FGD systems are  capable o f  removing 90 percent  o f  the  SO2 from the stack 

gas. Lime/l  imestone scrubbers, wh i l e  conceptual l y  simple, are compl i ca ted  

chemical f a c t o r i e s  which t r e a t  t he  e f f l u e n t  f l u e  gases. They a re  c a p i t a l  

in tens ive ,  expensive t o  operate, and consume r e l a t i v e l y  l a r g e  q u a n t i t i e s  

o f  energy ( P r i n c i o t t a ,  1978). 

I t  i s  . a n t i c i p a t e d  the EPA w i l l  propose an upgraded NSPS f o r  u t i l i t y  

b o i l e r s  whsich . w i l l  c a l l  f o r  a s p e c i f i e d  percentage o f  s u l f u r  reduct ion, 

probably between 85090%. . . 
. . 



a. 24-hr average. b. Annual aver.age c. Experimental studies Source: Thomas C. ' ~ l l i o t t .  "SO2 Removal ~ r a n ' s t a c k  Gases," Power, 
September 1974. 

s . .. 

. . , . 
- -  .. , . 

Figure 5--7 
. . ,. , . . .. . . . . 

. . . I  . ... - 
. . . . 

. . .  
. .  , 

. .. - .  

., . . .. . - ... .. 
. . .  . .. . . . U , 

.= 

'.? . : ' --..-'ANNAL .WRLO&IDE SO; ENISSIONS - . . . COMPARISON OF SO, -EVELS for  disasters, averages i n  c i t i e s ,  and 
': Source . . Emmissions, 10 6 tons standards gives Bn i n s i g h t  i n t o  sever i t y  o f  EPA 1 i m i t s  . . 

' . ,Coal  - '  102 

6000 

5000 

m 
E 
\ 

4000 

K 
0 - 
C, 
rn 
L 
C, 

3000 
U 

.Petroleum 28 - 
~ o n f e r r o u s '  smel t i n g  16 2.0 --- . ,Estimated maxinn~m, ~ o n o r a ,  1948 

EFFECTS OF SO, ON HEALTH BY LOlEL OF RESPONSE K 
0 U 

Sul fu r  d iox ide Sulfates 0" 
. " ' 0 . 8  - (U 

r g ~ m / ~  
0 

Level o f  response P P ~  rg/m3 v, 

Death E.00-1000 0.20-0. 4oa No data 
- 2000 

0.6 - I 1  1 iness (acute, chronic) 80-275 0.03-0. lla 7 - 1 4 ~  
EPA secondary standard, Funct ional changes 90-120 0.035-0.45~ 9 - l l a  

0.4 -- 0.02 PW (57 pg/m 9 
Preceding disease 

[Estimated natura l  background 
- 1000 

Changes o f  uncer ta in  500-1 000 0.20-0.40' 250' 
0.2 - 1 eve1 , 0.002 ppm S ign i f i cance  

Pol l u t a n t  burdens Yo data No data No .data 0 

l n d u s t r l a l  (H2 equiva lent )  6 - 
.Total man-generated SO2 152 1.8 

h r i n e  (H2 equiva lent )  60 

Land H2S(S02 equiva lent )  140 - 1.6 
E Tota l  natura l  sources ox id ized t o  SOH2 

200 n 
n 

S u l f u r  i n  SO2 fran sea s a l t  88 .. 1.4 C 
0 

Cl 
I 

- (SO2 equivalent) - C, 

PJ 
440 E 1.2 P Tota l  worl d-wide: C, 

I= 
0) 
u 

(5720 pg/m3) 

- - 
- 

- - 
---- &?ak value, Lon on, 1952 1 (3830 / rum ) - 

- 



, . 

The number o f  FGD systems i n s t a l  l e d  annua l ly  has s t e a d i l y  increased from 

1968 t o  1976. As . o f  December 1977, the re  were 29 u n i t s  i n  o p e r a t i ~ n  and 

an add i t i ona l  51 u n i t s  i n  design o r  under const ruc t ion .  F igure  5-8 

i l l u s t r a t e s  t h i s  t rend by showing the  est imated u t i l i t y  c m m i t t m e n t t o ~ ~ d  

as a f u n c t i o n  of. the  survey year. Tota l  u t i l i t y  committments '.are 

est imated'  t o  be over 50,000 Mwe. The g r e a t  preponderance o f  these u n i t s  

a r e  l ime o r  l imestone scrubbing systems producing a disposable product., . , .. 

I n  order  t o  put  t h i s  number i n  perspect ive, t he  c u r r e n t  c o a l - f i r e d  power 
p l a n t  capac i ty  i s  about 200,006 Mwe. 11 

Un l i ke  the  use o f  low s u l f u r  coal and mechanical b e n e f i c i a t i o n  which a re  

independent o f  the b o i l e r  operat ion, FGD systems form an i n t e g r a l  p a r t  o f  

t h e  b o i l e r  system. A breakdown o f  the  FGD system may necess i ta te  s h u t t i n g  

down the  e n t i r e  p lant ;  t h i s  can be very cos t l y .  Cost c a l c u l a t i o n s  o f  

scrubber techno1 ogy general 1y' ignore t h i s  f a c t o r .  Unfor tunate ly ,  the 
. . 

experience o f  a .number o f  u t i l i t i e s  may i n d i c a t e  t h a t  the frequency o f  

down-time i s  s u f f i c i e n t l y  h igh t h a t  t h i s  f a c t o r  should n o t  be completely 

ignored. 

For example, the  Bruce Mansfiel  d i n s t a l  l a t i o n  ( U n i t  #1  - 825 MW) :was 

forced. t o  shut down f o r  an extended per iod  o f  t ime t o  r e p a i r  t he  damage t o  . ., 

t h e  chimney l i n e r  a r i s i n g  f r a n  the  co r ros i ve  nature  o f  t he  f l u e  gas. The 

c a p i t a l  charges a t t r i b u t a b l e  t o  a complete shutdown amounted t o  some 

$300,000 per  day, not i nc lud ing  the  cos t  o f  r e p a i r i n g  the  chimney. 

S i g n i f i c a n t  problems a f f e c t i n g  Un i ted  States p l a n t  operat ion have i n c l  yded 

m i  s t  e l  l m i n a t o r  pe r fohance  degradation, calcium sul  fate-scal  i n g  , stack,: 

1 i n i n g  f a i l u r e ,  ins t rumenta t ion  mal func t ion  and reheater  plugging o r  

cor ros ion .  However, opera t ing  -exper ience and design mod i f i ca t i ons  have 

r e s u l t e d  i n  both h igher  r e l i a b i l i t y  i n  newer p lan ts  and increqs lng 

re1 i a b i l  i ty i n  e x i s t i n g  p lants.  

While some recent  Un i ted  Sta tes  re1 i a b i l  i t i e s  have been over 90%, Japanese 

FDG Sn.sta l la t ions w i t h  r e l i a b i l  i t i e s  greater  than 95% i n d i c a t e  t h a t  . . 

a d d i t i o n a l  improvements can be an t i c ipa ted .  Dur ing February 1978, a task ,  . . 
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f o r c e  v i s i t e d  Japan t o  ' determine the  performance o f  several key FGD 

- f a c i l  i t i e s .  Th is  task fo rce  inc luded representa t ives  o f  EPA, TVA, and t h e  

E l e c t r i c  Power Research I n s t i t u t e .  The Task Force examined f i v e  FGD . 
systems which are now operat ing i n  Japan on c o a l - f i r e d  bo i l e rs ;  a l l  a re  

, e i t h e r  l ime o r  l imestone scrubbing f a c i l i  t i e s ,  producing .a disposal 

product o r  saleable gypsum. Pre l  iminary eva luat ion  i nd i ca ted  t h a t  a l l  
. . f i v e  f a c i l  i ' t i e s  had extremely h igh  re1 i a b i l  i ties;  w i t h  essent ia l  l y  none o f  

the  prob l  ens which have a f f e c t e d  c e r t a i n  U. S. i n s t a l  l a t i o n s  ( ~ r i n c i o t t a ,  

1978). 

FLUE GAS DESULFURIZATION RESEARCH 

Research i s  underway i n  methods t o  improve the  l imestone scrubbers. . For 

example, a development program has been i n i t i a t e d  t o  i n t e g r a t e  a l l  t h e  

chemical and process steps o f  conventional 1 imes tonelgypsum processes i n t o  

one vessel. This has l e d  t o  the development o f  a new l imestone bas'ed 

process ' m p l o y i  ng a new, more e f f i c i e n t  gas-1 i q u i d  con t rac t i ng  device'. 

, Flue .gas ' i s  sparged i n t o  the absorbent through an a r ray  o f  v e r t i c a l  

spargers generat ing a f r o t h  f o r  e f f i c i e n t  gas-1 i quid contact .  SOi i s '  

absorbed producing s u l f i  t e  which i s  ox id ized t o  su l fa te .  Oxidizing. a i r  

from the bottom suppl ies s u f f i c i e n t  oxygen t o  completely ox id i ze  the  

s u l f i t e .  Bene f i t s  claimed from t h i s  new process are: s i m p l i c i t y  o f  

design, lower c a p i t a l  cost, energy conservat ion, saleable o r  e a s i l y  

disposable gypsum by-product, and e l i m i n a t i o n  o f  calc ium sca l i ng  problems. 

An 'extensive research and devel opment program t h a t  i n c l  uded opera t ion  o f  a 

,650 scfm . p i l o t  'p lan t  was conducted t o  provide p r e r e q u i s i t e  data and, 

, i n f o r m a t i o n  f o r  the  design and opera t ion  o f  a pro to type p lan t .  Construc-. 

t i o n  i s  now underway on a demonstration p l a n t  a t  Gu l f  Power Company's 

Schol z Steam P l a n t  t o  demonstrate the  cos t  and energy e f fec t i veness  and 

operab i l  l ty o f  t h l s  advanced technology (Clasen, 1977). 

Add i t iona l  s i g n i f i c a n t  research i s  underway on d i f f e r e n t  methods f o r  re- 

moving s u l f u r  i n  coal - f i r e d  i n d u s t r i a l  power p lan ts .  For example, t h e  

r e s u l t s  o f  p i l o t  opera t ion  o f  C i t r a t e  Flue Gas D e s u l f u r i z a t i o n  i n  process 
. .  



. . 

a t  a base metal smel t e r  appl i c a t i o n  i n  Kel l.og , Idaho are being appl ied: t o  

a Gomn coal  - f i r e d  generat ing u n i t  owned and operated by S t .  Joe Mine,*als 

Corporat ion a t  Monaca, Pennsylvania, on the  Ohio River,  northwest,  o f  
. ,  . . 

P i t t s b u r g h  (Madenburg, 1977). . . , 

The c i t r a t e  process c o n t r o l s  SO2 emissions by t h e  use o f  aqueous so lu t i ons  

o f  organic acids. The ten  years research by the  Bureau 0;' Mines showed 

t h a t  a buf fe red s o l u t i o n  o f  sodium c i t r a t e  i s  the  most e f f e c t i v e .  The 

Kel logg p i l o t  operat ion conf irmed previous l abo ra to ry  research t h a t  t he  

c i  t r a t e  process i s  capable o f  99 percent  removal o f  s u l f u r  d iox ide  d i s -  

charge from i n d u s t r i a l  waste gases. Some o f  t he  leading processes t h a t  

a r e  t e c h n i c a l l y  feas ib le  f o r  SOp removal frm hoiler stacks are  given i n  

Tab1 e 5-2. 

FGD COSTS 

The TVA has updated t h e i r  previous est imates o f  f l u e  gas d e s u l f u r i z a t i o n  . 
, I  

costs  and have a lso u t i l  ized a computer code developed by TVA and ~ e c h ' t e l  

Corporat ion t o  r e l a t e  FGD costs  t o  some o f  t he  important  design para- 

meters. 
0 

The i n c l u s i o n  o f  an .FGD system i n  a new high-sul f u r  coal -f i r e d  l a r g e r  than . 

500 Mwe, requ i res  an add i t i ona l  investment ranging from $80 t o  $100 per., 

k i  1 owat t  ($/Kw) . Annual i z e d  t o t a l  investmen:t and opera t ing  reve.nue,. 

requirements average . fou r  t o  f i v e  m i l l s  per k i l o w a t t  hour (mi l ls/kwh). The 

corre'sponding coal - f i r e d  power p l a n t  cos ts  wi thout  an FGD system are about 

500 $/Kw and 30 m i l  ls/Kwh ( P r i n c i o t t a ,  1978). 

I 

An ana lys i s  o f  t he  economics o f  coal versus nuclear  f o r  a power p l a n t  

beginning operat ion i n  1984 i n  Boise, Idaho g ives a t o t a l  mi l ls /kwh o f  33 

w i t h o u t  scrubber and 39 w i t h  scrubber (Rutledge, 1976). The c a p i t a l  and 

opera t ing  cos t  annual ized f o r  a 200 MW u n i t  us ing the  1 imestone/gypsum j e t  

bubbl ing scrubbing system has been est imated a t  $31/kw and 1.87 mi l ls /kwh 

r e s p e c t i v e l y  (Clasen, 1977). The annual i zed operat ional  c o s t  o f  t he  

c i t r a t e  FGD process p rev ious l y  discussed has been estimated t o  be 2.07 
mi l l s /kwh f o r  a 500 MW c o a l - f i r e d  power p l a n t  using coal conta in ing  2.5% 

su1 f'u r . (Madenbu rg , 1977). 
h 
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Leading processes technically feasible for SO, removal from boiler stack:; 

Name of process 

Scrubbcr addition 
of limestone 

Scrubber addition 
of lime 
'Double alkali 

Magnesia scrubbing 

Catalytic Oxidation 

Dry adsorption 

Reagent used End producls 

Cocoa CaSOx CaSOd 

CaO CaSOx CaSOd 

NaOH CaSOd (gypsum) 

Magncslum HzSO4 
compounds 

Vanadium- H~SOJ ,  
pentoxide (Calalyst) 

N ~ * S O ~  Sulfur 

Sodium cltrato, Sulfur . . . 
citric acid 

Char from Sulfur 
noncoking coat 

Comments 

Probably tho least expensive process .to install: removal 
efficiency heavily dependent on li,mc;lonc selected. 

lmprovod effi$iency at the expcnss of greater potential 
for scaling. Lcss solid wastes produced. 

No scaling in scrubber. although a problem at precipita- 
tion stage. Smallcr scrubbers and liquor flows possible. 

Program today processes sulfuric acid at central plant 
from MgSOj salts scrubbed out and shipped from power 
plant. 
Catalytic oxidation occurs at 850 F, producing '80% sul- 
furic acid at the rale of 12 gallons/min. 

Wellman-Lord process produces concentrated SO:! by 
thcrmal stripping of NaHSOs. SO1 is reduced to S w ~ l h  
natural gas. 

Twin zctions continually occur: Absorption of SO. in ci- 
Irate solution, regeneration of HzS with sulfur produced. 

Advantages of dry process are minimum water use, min- 
imum waste disposal, no stack plume, no stack gas reheat. . . . . 

... 

TABLE 5-2' 

Source: Thomas C. Elliott, "SO2 Removal From stack Gases," POWER, September; ' '. 

1974, p .  5-8. 



The c o s t  f o r  f l u e  gas d e s u l f u r i z a t i o n  i n  Alaska has n o t  been determined .. . . a t  

t h i s  time, but, hope fu l l y  i t  w i l l  be l e s s  than t h a t  o f  the  lower 48 s ince 
' .  V '  ' 

t h e  s u l f u r  content  i s  lower. However, h igher  cons t ruc t i on  c o s t s  and 

opera t iona l  costs i n  Alaska cont inue t o  o f f e r  a chal lenge t o  u t i l i t y  

managers w i  t h  respect  t o  hol d ing  down e l e c t r i c a l  costs. 

EXPERIENCE I N  ALASKA 

C u r r e n t l y  about 700,000 tons o f  coal per  year  are  burned i n  Alaska t o  

generate e l e c t r i c i t y  and f o r  space heating. The use o f  coal i n  years 

past, s t a r t i n g  w i t h  Nathaniel  Po r t l ock  burning coal  i n  h i s  sh ip  i n  1786, 

has been documented i n  Phase I, Volume 2 o f  t h i s  p ro jec t .  Plans f o r  an 
a d d i t i o n a l  150 megawatts a t  Usi be1 1 i w i t h  j o i n t  p a r t i c i p a t i o n  by Go1 den 

Va l l ey  E l e c t r i c  Associat ion (GVEA) and the Fairbanks Munic ipal  U t i l i t y  

Serv ice  (FMUS) have been postponed. The dec is ion  was based on a slowing o f  
. . .  

demand growth and s t r i c t e r  environmental considerat ions.  I f  . future. 

r e g u l a t i o n s  penn i t  a s tack emission standard o f  0.5 l bs .  SO2 pe r  m i l l i o n  

BTU, no f u r t h e r  s u l f u r  removal would be necessary. 

B u t  i f  the  government r e g u l a t i o n  i s ,  f o r  example, 0.2 r a t h e r  than .5, some 

method f o r  removing s u l f u r  w i l l  be required.  Considerat ion i s  being given 

t o  a process .whereby a baking soda type chemical i s  added t o  the f l u e  gas', 

p r i o r  t o  i t  passing i n t o  a t e f l o n  coated f i b e r  g lass bag ( i n  a "bag 

house") w i t h  t h e  s u l f u r  compound t h a t  i s  fonned depos i t i ng  on the  sur face 

o f  the  bag. The primary purpose o f  the  bag i s  t o  c o l l e c t  dus t  and s o l i d  

matter,  n o t  remove s u l f u r ,  so' t h a t  a i r  p a r t i c u l a t e  standards can be met. . . . 

However, i f  such a s u l f u r  removal process works, the  cos t  could be 

reasonable. Dow Chemical and other cmpanies  have expressed an i n t e r e s t ,  . . 
. , 

I n  t a k i n g  the  ash c o l l e c t e d  i n  the  bag house. . - .  . , 

BELUGA 

Current ly ,  the  f u e l s  used f o r  e l e c t r i c a l  generat ion i n  the 
. .  . 

~ n c h o r a g e - ~ e l u g a  area are na tu ra l  gas and t o  a l esse r  extent,  hydropower. 

Even i f  the  Sus i tna Hydroel e c t r i c  P r o j e c t  i s  approved, add i t i ona l  i n t e r i m  

e l e c t r i c a l  'generat ing f a c i  1 i ti les may be needed. While some p r e l  iminary . 



s t u d i e s .  have. been, made f o r  coal - f i r e d  generat ing f a c i l  i t i e s  us ing Be1 uga 

coal ,' n e i t h e r  of t he  two major e l e c t r i c a l  u t i l i t i e s  i n  the  area -- Chugach, 

E l e c t r i c  Associat i .on - o r  Municipal L i g h t  & Power -- have committed . . 

themselves t o  a c o a l - f i r e d  p l a n t  a t  t h i s  t ime. 

. i 

The economics of a coa l - f  i r e d  generat ion p l a n t  a t  Beluga w i l l  depeod t o  a 
! .  

g r e a t  ex tent  upon the  government regu la t i ons  t h a t  a re  forthcoming frm t h e .  . ' 
. , 

Clean A i r  Act Amendments o f  1977. I n  the  past, a u t i l i t y  genera l l y  had 

i t s  choice - o f  technology t o  meet a prescr ibed emission 1 i m i t  o f  1.2 I b s .  

SO2 p e r  l o 6  BTU. Now the emphasis i s  on the  best  a v a i l a b l e  con t ro l  . 
techno1 ogy (BACT) and 1 owest achievable emission ra tes  (LAER) . The new I 

{amendments have changed the  term "emission standards" t o  "standard o f  

performance" -- a change . tha t  may be very s i g n i f i c a n t  depending upon how 

EPA proceeds t o  es tab l  i sh these standards. 

It i s  poss ib le  t h a t  EPA w i l l  r e q u i r e  a s p e c i f i e d  percentage o f  s u l f u r  
., . 

reduct ion,  probably between 85990%. The technol ogy requ i red  f o r  removing . , 

90% o f  the s u l f u r  i n  eastern coal w i t h  3% su l fu r ,  leav ing .3X s u l f u r ,  

(more than some of the s u i f u r  i n  Alaska's run  o f  mine c o a l )  may be very. 

d i f f e r e n t  f o r  Alaska's coal .  

However, there  i s  some leg ' i  s l a t i v e  h i s t o r y  i n d i c a t i n g  t h a t  the  Admini- 

s t r a t o r  may e s t a b l i s h  a range o f  percent reduc t ion  based upon the su l fu r  

content  of the  raw coal . Hopeful ly ,  Alaska's very low s u l f u r  coal , unique 

i n  the nat ion, w i l l  rece ive  appropr ia te  cons idera t ion  as regu la t i ons  a re  
, . 

f i rmed . 

COAL PROCESSING 

. . 

Fu ture  coal processing technology may be very impor tant  t o  Alaska s ince 

[ ihere i s  no d o u b t  t h a t  Alaska has s i g n i f i c a n t  coal deposits, a l a r g e  

q u a n t i t y  o f ; w h i c h  i s  both low i n  s u l f u r  and near t idewater .  I f  the  

carbon-to-hydrogen r a t i o  o f  coal can be rearranged i n  an economic and 

envi ronmenta1,ly s a t i s f a c t o r y  manner; an assortment o f  sol ids, 1 i q u i d s  and 

gases can be produced f o r  i n - s t a t e  and expor t  use. Using a v a r i e t y  o f  

ca ta lys ts ,  temperatures, and pressures, technol og ies  are  being developed ' 

t o  accomplish these chemical transformations. 



Options f o r  the  formation of low o r  in termedia te  BTU gases inc lude Lurgi', 

Koppers-Totzek, W i  nk le r ,  and We1 lman-Gal usha t h a t  have r e c e n t l y  or.,,$re 

c u r r e n t l y  being used canmercial l y  i n  various p a r t s  o f  t he  world. 

Experimental processes such as Bureau o f  Mines, S t i r r e d  F l u i d  Bed, 

Westinghouse F l u i d  Bed G a s i f i e r ,  and Ash Agglomerating F lu id i zed  Bed 

G a s i f i e r  Processes are a l so  p o s s i b i l i t i e s .  The major d i f f e r e n c e  between 
' low and in termedia te  BTU gases i s  the  presence o f  n i t rogen  as a d i l h e n t . i n  . * . .  

. . 
t he  low BTU gas. Th is  i s  avoided i n  the  in termedia te  BTU gas processes by 

u t i l i z i n g  pure oxygen f o r  combustion, o r  by keeping the  canbust ion gases 

separate f ran t h e  process gases. 

In termedia te  BTU gas may be converted t o  h igh BTU gas o r  s u b s t i t u t e  

n a t u r a l  gas (SMG) by s h i f t i n g ,  p u r i f i c a t i o n ,  and methanation. Some 

intermed i a t e  BTU gas processes inherent1 y produce more methane than others 

and thus have an advantage when SNG i s  the  desi red product. such 

experimental processes i nc l  ude Hygas, Bi-gas, Syn thane, and C02 Acceptor 

(Souby, 1978). 
. % 

Opt ions f o r  l i q u i d  f u e l s  i nc lude  the  Modi f ied Ash-Agglomerating Syntho i l ,  

H-coal , Consol Synthet ic  Fuel, COED, Toscoal , Fisher-Tropsch and Methanol - 

processes. The so lvent  r e f i n e d  coal (SRC) process can produce e i t h e r  a; 

h i g h  BTU so l  i d  o r .  a l i q u i d  f o r  u t i l i t y  fue l  depending upon selected 
ppera t ing  condi t ions.  

. . 
' .'. , 

Development w i l l  depend upon s i t e  s p e c i f i c  considerat ions such as t h e ,  

amount o f  coal,  rank o f  coal,  s u l f u r  content  o f  coal,  cos t .  o f .  

t r a n s p o r t a t i o n  o f  product  t o  market, cons t ruc t i on  and opera t ion  costs a t  

t he  l o c a t i o n  selected, The purpose o f  t h i s  sec t i on  on coal technology,. i s  
t o  examine, the  opt ions a v a i l a b l e  f o r  t he  use o f  Alaskan coal .  Special 

a t t e n t i o n  i s  given the  Beluga Coal D i s t r i c t  which has s i g n i f i c a n t  

subbi tuminous'coal  depos i ts  which a r e  low i n  s u l f u r  a'nd near t idewater,  

bu t  h igh  i n  ash and moisture. The sec t ion  on Recommendations w i l l '  i den t i . f y  

suggested courses of a c t i o n  f o r  Alaska t o  consider w i t h  respect  t o  f u r t h e r  

coal  devel o,pmen t. 
, . 



COKING 

The carbon~ iza t ion  o f  coal  t o  produce coke was known and p rac t i ced  as e a r l y  

as . t h e  l a t e  1600's, bu t  r e l a t i v e l y  l a rge  scale operat ions were n o t  

conducted' u n t i l  the mid-1700's. Even then coke was a by-product of.  o ther  " 

coal processing' operat ions. P r i m a r i l y  the  d i s t i l l a t i o n  o f  coal  i n  an i r o n  

r e t o r t  was t o  produce i l l u m i n a t i n g  gas. I t  wasn't u n t i l  1856 t h a t '  the , 

f i r s t  coking ovens were constructed i n  France t o  produce bo i le r - fu rnace 

and foundry coke as the  main products (Te t ra  Tech, 1976). 

Gradual ly  the  demand f o r  p i g  i r o n  f o r  i n d u s t r i a l  growth grew; so too d i d  

t h e  requirement f o r  the  coking coal which was used t o  produce the  p i g  
I 

i r on .  By 1974, the  Uni ted States alone consumed 64.1 m i l l i o n  sho r t  tons 

(58.1 m i l l i o n  me t r i c  tons) o f  coking coal (Cooper, 1976) i n  s p i t e  o f  

improvements i n  b l a s t  furnace design and operat ing techniques which have 

reduced the  amount of coke consumed per t o n  o f  p ig  i r o n  by 20-25 percent  

since. 1960 (Tet ra  Tech, 1976). 
. . 

. . 

,Product ion o f  coking coal s i n  the  Uni ted 'States,  reached 61.581 m i l  1 ion'  

sho r t  tons (55.6 m i l l i o n  m e t r i c .  tons) i n  1974,. 15 percent  o f  the wor ld 's '  

t o t a l  product ion.  Required f o r  t h i s  p roduct ion  f i g u r e  were 89.8 m i l l i o n  

sho r t  tons (81.4 m i l l i o n  me t r i c  tons) o f  bituminous coal,  15 percent o f  

t h e  1974 danest ic  product ion o f  b i t im inous  coal,  and .444 m i l  l i o n  s h o r t  

tons ( - 4 0  m i l  l i o n  me t r i c  tons) o f  an th rac i te ,  7 percent o f  domestic 

product ion.  (The anthraci . te  was used p r i m a r i l y  i n  the product ion o f  

foundry coke t o  achieve g rea te r  s i z e  'and density,  both o f  which are 

des i rab le  p roper t i es  i n  the  m e l t i n g  o f  i r o n  i n  foundry cupolas.) More 

recent  f i g u r e s  f o r  1977 i n d i c a t e  t h a t  15 percent o f  t h e  Uni ted States coal  

p roduct ion  i s  used i n  the  product ion  o f  coke (Scol len,  1977). Projected 

annual requirements f o r  coking i n  t h e  U.S. range from 82-108 m i l l i o n  sho r t  

tons (74.4-98.0 m i l l i o n  me t r i c  tons) by 1985 t o  89-151 m i l l i o n  sho r t  tons 

(80.7-137 m i l  1 i o n  me t r i c  tons) by 2000 (Tet ra  Tech, 1976). 

Uni ted Sta tes  exports o f  coke f o r  1974 t o t a l  l e d  '1.278 m i l  1 i o n  sho r t  t o n s  

. ( I .  16 m i l  1 i o n  met r ic  tons), approximately 2.1 percent o f  domestic pro- 

duct ion.  Canada remained the p r i n c i p a l  f o r e i g n  nerket ,  rece iv ing  near1 y 56 
. . 



percent  o f  the  exported coke. Imports f o r  t h e  same per iod  t o t a l  l e d  3.54 

m i l l i o n  sho r t  tons (3.21 m i l l i o n  m e t r i c  tons), an increase o f  228 percent 

over  1973 f i gu res ,  West Germany was the  source of 2.76 m i l l i o n  tons (2.51 

m i l  1 i o n  me t r i c  tons) o f  those imports. Producers' stocks decl ined by 0.249 

m i l  l i o n  s h o r t  tons (0.226 m i l  l i o n  me t r i c  tons) over the  year (Cooper, 

1976). Future American p a r t i c i p a t i o n  i n  the  world coking coal market has 

been pro jec ted t o  reach 20 percent  of t he  wor ld ' s  requirements by 1985, , 

provided increased product ion i s  n o t  hindered and p r i ces  remain 

canpet i  t i v e  (Te t ra  Tech, 1976). 

Wi th  respect  t o  t h e  value o f  coke, foundry coke p r i c e s  averaged $78.92 per  

ton  i n  1974 and the  total value o f  a l l  coal carbonized i n  s l o t  ovens 

t h e  Un.ited Sta tes  was over th ree  b i l  l i o n  do1 l a r s  (Cooper, 1976). 

Proper t ies  . o f  Coke. 

Coke i s  a st rong porous res idue c o n s i s t i n g  of carbon and mineral ash 

formed when b i  tuminous coal i s  heated i n  a 1 i m i  ted  oxygen supply o r  i n  t h e  

absence o f  a i r .  The l i m i t a t i o n  o f  the  oxygen a v a i l a b l e  f o r   combustion^' 
al lows: the  v o l a t i l e  mat ter  i n  the  coal t o  be d r i ven  o f f  w i thout  : the.  

canbust ion o f  th,e carbon, thereby leav ing  behind the  lumps 0.r small 

powdery p a r t i c l e s  of coke. Coke may a l so  be formed by thermal decompo- 

s i t i o n  o f  a petroleum residue. 

Coke format ion represents an in termedia te  stage i n  any f u e l  bed. I n  a 

b o i l e r  furnace, f o r  example,, some coa ls  become p l a s t i c ,  so f ten  upon 

heat ing  and form lumps o r  masses o f  coke. Those coals t h a t  show l i t t l e  o r  
no fus ing  a c t i o n  are c a l l e d  f ree-burning coa ls  and are o f  l i t t l e  value as 

coking coals. It 5s t h e  coal t h a t  demonstrates h igh fus ing  a b i l i t y  t h a t '  i s  

most va luab le  f o r  coke product ion. 

Coke product ion  begins" w i t h  the  s e l e c t i o n  o f  a coal o r  a b lend o f  coals t o  . .  

be used as the charge, the  o r i g i n a l  mass o f  coal placed i n  the  coking 

oven. The caking p r o p e r t i e s .  of a coal and t h e  s i z e  and s t reng th  o f  the 

coke, masses i t  forms are  valuable i n d i c a t o r s  o f  the  f u t u r e  performance of 
. . 

t h a t  coke as a f u e l  (Te t ra  Tech, 1976). 
, . 



' $ 

There a re  many q u a l i t i e s  which determine the. s u i t a b i l i t y  o f  a coal., f o r  

coke product ion. F i r s t  and foremost i t  must have i u f f i c i e n t  caking 

a b i l  i ty t o  me1 t and. agglomerate du r ing  the  coking process. 

Secondly, t he  coal should be low i n  ash and s u l f u r  content,  al though 

c u r r e n t  technology i s  capable o f  t o l e r a t i n g  the  problems these two 

proper t ies .  create. The ash and s u l f u r  content  o f  the  feedstock coal  bears' 

d i r e c t l y  on the  q u a n t i t y  o f  coke. requ i red  per ton  o f  p i g  i r o n  produced. 

High ash content  means l e s s  f i x e d  carbon i n  the  coke and more 
s lag volume. i n  the b l a s t  furnace which i n  t u r n  means more coke 
pe r  t o n  o f  . i ron and less  i r o n  product ion.  Some operators c la im  
they can show- f r u n  th ree t o  s i x  percent increase i n  i r o n  
product ion  f o r  each percentage p o i n t  o f  ash reduct ion  i n ,  
b las  t - furnace coke. (Leonard, 1968) 

L a s t l y ,  the  coal used as feedstock must be capable o f  being carbonized 

wi thout  damaging the  coke-ovens o r  c r e a t i n g  d i f f i c u l t  opera t ing  pro- 

cedures. ' The expansion o f  t h e  charge i n  the  oven when heat i s  app l ied  : i s  

one of' the  major problems i n  the  c r e a t i o n  o f  coke. Expanding coa ls  are  

mos t l y  i n  the  medium-volat i le t o  l o w - v o l a t i l e  rank; t he re fo re  coals o f  the  

h igh-vo la t  i l e  ranks are  the  coals general l y  selected. Operat ing , . 

temperature regimes o f  t he  coke-ovens a l so  i n f l uence  the  expansion o f  the 

charge. I n  general, the  more r a p i d l y  a charge i s  heated, the  more i t  I 

expands. Therefore, ovens operated a t  h igh  f l u e  temperatures a r e  more 

l i k e l y  t o  be i n j u r e d  by expanding charges than those operated a t  medium o r  

1 ow temperatures (Leonard, 1968). .. _ . 

BLEND I NG 

I f  a coal does n o t  meet the  above requirements, a blend o f  d i f f e r e n t  coals 

may be created which does meet the  q u a l i f i c a t i o n s .  Blending i s  performed. 

t o  improve the  chemic.al and physical  p roper t i es  o f  coke, l i m i t  th-e 

expansion - developed on oven wa l l s  du r ing  carbon iza t ion  , and 

broaden the  use o f  lower q u a l i t y  coals t h a t . c o u l d  n o t  be used a lone f o r  

meta l lu rg ica l -g rade coke product ion. Current ly ,  b lending o f  coals i s  t h e  
standard p r a c t i c e  a t  oven-coke p l a n t s  because many coals do n o t  produce 

s a t i s f a c t o r y  qua1.i ty coke when used a1 one (Cooper, 1974). 



COAL COKING METHODS 

The s e l e c t i o n  o f  a coal , o r  blend o f  coals, i s  dependent on the  method o f  
. . 

cok ing t o  be employed. Coal i s  p resen t l y  coked by f o u r  methods, although 
t h e r e  a r e  several experimental methods being researched. Each o f  t he  f o u r  

methods o f  coking--the by-product s l o t  type oven, the  beehive oven, t h e  

r o t a r y  hear th  process and the  t r a v e l i n g  gate process--requires a c e r t a i n  ., 

type o f  coal  o r  'blend i f  the method i s  t o  f u n c t i o n  proper ly .  

Near ly  a1 1 o f  t h e  coke produced i n  the  U.S. i s  o f  the  by-product s l o t  .type 

oven process, r e q u i r i n g  a coal  charge o f  low ash, low su l fu r ,  low coking 

pressure hr~d t ~ l g h  coke s t rength  (Appendix 5-A). Because of ~ R C S F !  

requirements, coal  which o r i g i n a t e s  f r a n  any g iven mine i s  n o t  l i k e l y  t o  

be charged alone f o r  conversion t o  coke. 

The beehive oven process, the  second method o f  producing coke, t u r n s - o u t  

several m i l  l i o n  tons o f  b l -ast- furnace and foundry coke each year. The 

beehive i s  a slow coking process and the  r e s u l t a n t  coke i s  genera l l y  ' la rge 

.and st rong.  Also, coals a r e  f requen t l y  coked a t  the mine s l t e .  W i  t h  the 
except ion o f  when coals a re  blended, s u l f u r  and ash content  ranges from 

low t o  medium and i s  dependent on t h e  area from which the  coal was mined. 

The t h i r d  and f o u r t h  methods o f  producing coke, the  r o t a r y  hear th .  and 

t r a v e l  i n g  gate processes, a re  'used t o  carbonize very high' qua1 i ty coal . . s 
f o r  use i n  producing chemical cokes. However, the  tonnage produced an- 

n u a l l y  i s  ex t rene ly  small. The r o t a r y  hear th  requ i res  sized, sub- 

bi tuminous coal o r  f i n e  coking coal o f  genera l l y  l ess  than s i x  percent ash 

content.  The t r a v e l i n g  gate process requ i res  a h i g h l y  v o l a t i l e  coal w i t h  

l ess  than . s i x  percent ash and a free swe l l i ng  index o f  , s i x  t o  eigh,t  

(Leonard, 1968). (Appendix 5-B) 

Several new processes f o r  the  product ion o f  coke a r e  being researched and 

tes ted  i n  an e f f o r t  t o  develop techniques t h a t  w i l l  a l low the  use o f  a 

g r e a t e r  range o f  coals f o r  coke product ion.  Two experimental processes, 

the' A r thu r  D. L i t t l e  (ADL) E x t r a c t i v e  Coking Process and the  USS Clean 

Coke Process, appear t o  be v i a b l e  p o s s i b i l i t i e s  f o r  f u t u r e  coke pro- 
duct ion.  



The ADL process was developed .by A r thu r  D. L i t t l e ,  Inc .  i n  cooperat ion 

w i t h  the Foster  Wheeler Co. and the  P i t t sbu rgh  Energy Research cen te r  

(PERC) .of the  ~ep'ar tment  o f  Energy. The process uses equipment and 

hardware a1 ready proven commercial l y  f e a s i b l e  i n  petroleum ' r e f i n i n g  

operat ions. The process i n v o l  ves t h e  use o f  a ' hydrogen donor sol vent  

under m i l d  cond i t i ons  t o  . achieve 1 iquefac t ion .  Then the c rack ing and 

coking separates the  product  o u t  as an overhead vapor and the  coal ash and 

heavy p o r t i o n  of t he  coal e x t r a c t  remains (Reber, 1977). 

The Clean Coke- Process i s  described i n  the  sub-sect ion "Aromat.ic Chemical s 

from Coal - C.lean Coke Process" and i n  more d e t a i l  by Schowal t e r  (19'77) 

and USS Engineers and Consultants, I nc .  (1976). 

. . 

RECENT DEVELOPMENT I N  JAPAN 1 

As s tee l  product ion s ince Worl d War I I accelerated, Japanese consumption 

o f  coking coal  f o r  b l a s t  furnaces increased by near l y  600% between 1960 

and 1973. Since approximately 84% o f  t h i s  i s  imported, s tab le  supply 

sources have been sought i n  coal  -producing count r ies .  Present Japanese 

coal sources a re  world-wide and inc lude the  Uni ted States, A u s t r a l i a  and 

Canada, the  th ree major coal  -producing coun t r i es  i n  the  world. 

However, ser ious coal supply d i f f i c u l t i e s  w i l l  r i s e  as wor ld consumption 

nf coking coal increases, From 1972 t o  1985, world consumption i s  

expected t o  r i s e  f r a n  465 t o  639 m i l  l i o n  tons. Some fo recas t  the  eventual 

exhaust ion o f  h i g h - q u a l i t y  hard coal  necessary f o r  the  product ion o f  

meta l1urg ica l  coke even i n  t h e  Uni ted States, where coal reserves are  

abundant. 

With these p red ic t i ons  i n  mind,, i n t e n s i v e  e f f o r t s  have been made t o  

decrease coke consumption i n  Japanese b l a s t  furnace operat ions and reduce 

the  c o s t  of coke product ion, Simultaneously, technologies u t i l i z i n g  poor 

coking OP noncoking coal have been developed. 



~ e c h r i i ' ~ u e s '  expanding the  range, o f  metal l u r g i c a l  coke manufacture can .be 

d i v i d e d  i n t o '  many methods. The successful method most used i n  Japan .in- 
c reases  the  b lending r a t i o  o f  l ow-qua l i t y  coal by adopting the b r i q u e t t e  

charging method. Here, the b inder  mater ia l ,  n.on-coking coal and a part'of 

t h e  cok ing  coal a re  blended and formeil by a b r i q u e t t e  machine. Other 

normal. cok ing.  coa ls  are charged together  w i t h  the  b r ique t tes  i n  the  coke 
. . 

oven .. . . 

~ h ' e  formed coke prucess i s  the o the r  method f o r  me ta l l u rg i ca l  coke 

manufacture o f  pr imary importanc.e i n  Japan. They p lan for  i t s  p r a c t i c a l  

a p p l i c a t i o n  i n  t h e  near f u t u r e  (Sugasana, ND). (See t h e  DKS process shown 

i n   able 3 .3 . )  

Use o f  g rea t  q u a n t i t i e s  o f  non-coking coal i n  conventional coking methods' 
: i s '  impo-ssible. Consequently, formed coke processes, which use non-coking 

: coals, have been s tud ied and developed i n  many count r ies .    ow ever, e x i e p i '  
f o r ,a . few  smal ;-scale p lants,  canmercial formed coke p l a n t s  a re  n o t  y e t  i n  

.operation'. Table 5-1 shows the main processes o f  several p i l o t  p lan ts .  

. . 
' T h e i r  methods a re  canp l ica ted and a d d i t i o n a l  development i s  needed; 

, . 

EXPERI.ENCE I N -  ALASKA 

The Chickaloon depos i t  i n  Matanuska Val l e y  does have some coal w i t h  coking 

proper t ies .  The Kukpowruk R iver  depos i t  on the  North Slope o f  the Brooks 

Range has a subs tan t ia l  amount o f  coal w i t h  good coking propert ies,  

s i m i l a r  t o  coal f r o m  Sunnyside, Cal i f o r n i a .  However, mining costs and 

t r .anspor ta t ion  d i f f i c u l t i e s  discourage t h e  development o f  t he  deposit .  

The sea i s  open t o  barge t r a f f i c  o n l y  80 days per year. The Ber ing R i v e r '  

F i e l d ,  southeast of Cordova, a l so  has coal w i t h  good coking proper t ies .  

While water access would be much b e t t e r  than a t  Kukpowruk River,  t he  area 
has experienced ex tens ive  f a u l t i n g  and t h e  depos i t  would be very d i f f i c u l t  

t o  mine (Bottge, 1979). 



TABLE 5-3 . 

Formed Coke Processes 

Source: W. Peters: Mater ia ls o f  HSC (1 974) a t  Dussardorf as presented i n  Kiyoshi Sugasawa, "Development o f  B r ique t te  
Cha.rge and Formed Coke Techniques i n  Japan ," Technocrat, vol . 9-No. 8 .  . . . . 

- - 

Process 

BLF 

ANCIT 
(EBV 

Production capaci ty 
' Country 

W. Germany 

W. Germany 

( t / d )  
Ex is t ing  

120 

250 

300 

10 

250 

160- 
200 

Ou tl i nes o f  the processes 

Heating Mixing 
Non-coking Coal Hot briquetting-Coki ng 

Char --3 Coking coal 

Dehydration and pu lver izat ion mix ing 
Non-coking coal I--------- Hot b r i que t t i ng  -Coking 

Coking coal 
- 

Planned 

300 

720 

2,700 

450 

- 

2,300- 
13,300 

Pa r t i a l  degas i f ica t ion 
Non-coking coal Hot b r ique t t ing  -Coking 

Heat i ng 
Mon-coki ng coal t- Rotary K i l n  - Pel l e t Coki ng 

Coking coal 

Dehydration Tar 
Non-coking coal Carbonization a t  a 1 ~ o l d  b r i que t t i ng  - Coking 

low temperature 

Pi tch.  t a r  
Non-coki ng coal Cold b r ique t t ing  Coki ng 

SAPOZ 
HM I KOV 

CCC 

FMC 

D KS 

USSR 

USA 

USA 

Ja pa n 



COKE AT BELUGA 

. Although Beluga coal does n o t  have the  p roper t i es  necessary f o r  a coking 

coal,  i t  i s  poss ib le  t h a t  Beluga coal could be so lvent  r e f i n e d  and the  

s o l i d  product blended w i t h  o the r  coal i n  such a manner t h a t  i t  could be' 

used i n  a b l a s t  furnace. "High-sul fur  b l a s t  furnace coke requ i res  more 
/ .  

l imestone, and more l imestone means more coke and less  i ron-ore  i n  the  

burden; therefore,  a 1 ow-sul f u r  coke w i l l  increase i r o n  product ion and 

r e q u i r e  l e s s  coke per  ton  o f  i r o n  produced." (Leonard, 1968) The possi-  

' b i l i t y  o f  using low s u l f u r  ~ e l u g a  coal as a coke subst i tu te ,  e i t h e r  by 

d i r e c t  b lending and/or as a so l ven t  r e f i n e d  coal product, should be 

examined i n  g rea te r  d e t a i l  s ince the  s i g n i f i c a n t  add-on value o f  t h e  

product  might  make such product ion  economical l y  a t t r a c t i v e  i n  the  d i  s t a n t  

. .  . 

. COAL GASIFICATION 

Sev,eral op t ions  a re  a v a i l a b l e  f o r  one i n t e r e s t e d  in ' research  i n  the  gas i -  
f i c a t i o n  o f  coal,  namely: l o c a t i o n  above ground o r  i n - s i t u ;  format ion o f  

low BTU gas, in termedia te  BTU gas o r  h igh  BTU gas ( p i p e l i n e  qual i ty)- :  

Some o f  the  var ious process schemes which are  invo lved i n  making gas from 

coal  a r e  given i n  F igure  5-9. 

G a s i f i c a t i o n  

The g a s i f i c a t i o n  o f  coal invo lves  th ree key elements - carbon, hydrogen 

and oxygen. The carbon and hydrogen comes f r a n  the  coal  which i s  chemi- 

c a l l y  CHe9 w i t h  some oxygen, su l fu r .  n i t rogen.  ash end nwisture. (See 
- ,Phase 1, Volume 1 .  page 104 of t h i s  p ro jec t . )  Water, i n  the  form .of steam, 

i s  a source o f  hyd.rogen and oxygen; however, sometimes hydrogen and oxygen.: 

a r e  us'ed i n  elemental form i n  the  coal g a s i f i c a t i o n  processes. The 

necessary heat can be suppl ied e i t h e r  by d i r e c t l y  burning coal and oxygen 

o r  supply ing heat '  f r a n  an ex terna l  source. Some process steps requ i re  a 

ca ta l . ys t  (1 .e .  Raney n i c k e l )  and some may r e q u i r e  h igh  pressure. 

: Depending upon the process chosen, an assortment o f  bo i l e rs ,  f i l t e r s ,  

'beds, va l  vel,  e tc .  a r e  needed. 
. . 



Source : Science and Pub1 i c  Pol i c y  Program, University o f  Oklahoma, Energy 
A1 ternat ives:  ' A  Comparative Analysis, p. 1,-69. 

. .. . . . . .  . 

Figure 5-9 - - .  I -- . - - -..r- - . . 

GENERAL PROCESS SCHEME FOR PRODUCING GAS FROM COAL . -- 
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Combustible Gases 

Coal g a s i f  i c a t i o n  produces carbon monoxide (CO) , methane (CH4), hydrogen 

(Hz), carbon d iox ide,  hydrogen su l f i de ,  and n i t rogen,  o f  which the f i r s t  

t h r e e  aye combustible. Carbon monoxide and hydrogen heat ing values by 

volume a re .  approximately one-th i  r d  t h a t  o f  methane, which i s  the  pr imary 

component o f  na tu ra l  gas and has a s i m i l a r  heat ing  value. :. , 

Most coal  - g a s i f i c a t i o n  processes aim f o r  h igh  qua1 i ty gas product ion 

d u r i n g  the  i n i  t i a l  g a . s i f i c a t i o n  stage. The methods o f  in t roduc ing 

hydrogen., oxygen, and heat a re  the  c r i t i c a l  determinants o f  the  end 

products. 

I 

Trade-offs are  invo lved i n  each method. Pure oxygen i s  more expensive ,. 

than a i r ,  but it lowers the  product ion o f  n i t rogen  and ra i ses  the  heat ing  

va lue  o f  t he  gas. Hydrogen int roduced i n t o  t h e  process by steam produce:, 

most ly  carbon monoxide and hydrogen. D i r e c t  i n t r o d u c t i o n  o f  hydrogen 

resu l  t s  i n  an exothermic (heat  producing) reac t i on  producing methane and 

carbon; the  carbon product ion i s  r e l a t i v e l y  h igh  and much of i t  i s  l e f t  i n  
. 

t h e  g a s i f i e r  as char. 

Process ~ q u i p m e n t  

Categor iza t ion  o f  g a s i f i c a t i o n  systems can be made on the  bas is  o f  

engineer ing fea tures  e s p e c i a l l y  bed type. G a s i f i c a t i o n  systems may use a 

f ixed-bed , a f lu id ized-bed,  o r  entrainment. I n  the  fixed-bed system, 

steam o r  hydrogen are  passed through a g ra te  support ing t h e  lumps o f  coal .  

I n  the  f lu id ized-bed system, gas f lows through f i n e l y  s ized coal .  The 

1 i f t i  ng and " b o i l i n g "  e f f e c t  promotes chemical reac t i ons  by increas ing 

exposed coal sur face area. 

The entrainment system t ranspor t s  f i n e l y  s ized coal p a r t i c l e s  i n  the  gas 

(e.g. steam and oxygen) p r i o r  t o  t h e i r  i n t r o d u c t i o n  i n t o  the  reac tor .  

Product gases and ash a re  removed separate ly .  Un l ike  the  o ther  two 

' systems, (which have d i f f i c u l t i e s  w i t h  caking coals),  there  are few . . 
. . 

. l i m i t a t t o n s  t o  t h e  kinds o f  coal t h a t  can be 'used i n  entrainment. 



High pressure systems have several advantages over those .  operated a t  

ambient pressure: 

1. ' Improvement o f  product gas qua1 i ty. 

2, Maximizat ion o f  hyd rogas i f i ca t i on  reac t ion .  

3. Reduction o f  equipment size. 

4. El i m i  n a t i o n  o f  ' need t o  separate ly  pressu r i t e  gas before i n t r o -  
d u c t i o n , i n t o  a p ipe l i ne .  ' 1 .. 

I 
,Status of Low, In termedia te  and High BTU ~ a s i f i c a t i o n  Systems 

The design fea tu res  o f  several low and intermediate Btu g a s i f i c a t i o n  

processes are . g iven i n  Table 5-3. However, on.ly the  Lu rg i  and 

Koppers-Totzek processes are  used, commercial ly t o  any great  ex tent  a t  

.present, a1 though . the Winkler and We1 lman-Gal usha processes have been used 

on a smal ler  scale (Souby, 1978). The o the r  processes i n  Table 5-4 are i n  

t h e  p i l o t  p l a n t  stage. Sane .of  these techno1 ogies are  described ' by the 

Science and Pub l ic  Po l i cy  Program o f  the  U n i v e r s i t y  o f  Oklahoma (1975). 

The ~ o ~ ~ e r s - . ~ o z e k  process i s  shown i n  ~ i g u r e .  5-10. 

The design fea tures  o f  f i v e  high-BTU g a s i f i c a t i o n  processes are g iven i n  

Table 5-5. I t  i s  important  t o ' n o t e  t h a t  a1 1 f i v e  systems a r e  s t i l l  i n  the  

developmental stage. To date, there  i s  no completely proven commerci a1 

methanation (h igh  BTU gas) process' (Lewi s, 1975). 

Underground Coal G a s i f i c a t i o n  

$Jnderground coal g a s i f i c a t i o n ,  which was . s t a r t e d  by the Soviets i n  the  

' e a r l y  1930°s, has reached the  commercial stage i n  Russia and has produced 

' low BTU'gas wh'ich i s  used f o r  power generat ion (Fisher,  1975). 

I n  t h e  Uni ted s t a t e s ,  s . i gn i f i ean t  i n - s i t u c o a l  g a i i f i c a t i o n  experiments o f  

specia l  i n t e r e s t  t o  Alaska are  being .conducted a t  the  Hanna Coal F ie ld ,  

Wyoming by t h e  Laramie Energy Research Center. These t e s t s  are c a l l e d  

Hanna I, 11, 111, I V ,  and V.  

r 



TABLE: 5-4' 

-. " .  . - - .. . - . . . . . . - . . - . . . . . .  . . _ .- .. ..- . .  - .- -. . 
SELECTED DESIGN FEATURES OF FOUR 

U)w- AND IbTTERMEDIATE -BTU GASIPICAT ION PROCESSES - -- . . 

Name 

Lurgi 

Koppers-Totzek 

b BuMines 

Westinghouse 

Ash agglomerating 

Resctor 
t y p e  

Ga 5 . i  f i e r  

G a s i f i e r  

Gas i f i e r  

Gas i f i e r  

Gas i f  ier 

Bed Type 

Modified 
f ixed 

Extrained 
suspension 

Modified 
f ixed 

Fluidized 

Fluidized 

- - 

300-450 
pounds p e r  
square inch 

Atmo,spheriz 

Atmospheric 
t o  300 
pounds per  
square inch 

' Heat I Pretreatment 

200-300 
pounds per  
square inch 

Pressurized 

Direct  Siz ing 
burning 

Steam 

Steam 

Steam 

. 

Dizect ; Pulverizing 
bu-ming i : 

A i r / .  
oxygen 

Oxygen 

A i r  

Steam 

Steam 

Direct  
bur r ing  

A i r  

A i r  

Pulver iz ing 

Direct  
burning 

Direct  and 

Pulverizing 

Pulverizing 

Coal Input 

Noncaking 
1/4x2 inch, 
no f i n e s  

' i n t e r n a l  
exothermic 
reec t ions  i n  
desu l fu r ize r  

Caking o r  
noncaking,, 
pulver ized 

i drying,  
! in tegra ted  
devo la t i l e s /  
desu l fu r ize r s  

Caking o r  
noncaking. 
coarse  o r  
f i n e  

Caking o r  
noncaking. 
pulver ized 

Caking o r  
noncaking , 
pulverized 

a Pulverized means crushed so t h a t  70 t o  80 percent of -the coal  passes  a 200-mesh screen (0.003 i n c h ) .  

b ~ h e  BuMines process l i s t e d  here  i s  o f ten  i d e n t i f i e d  a s  two processes.  The only di f ference between t h e  two i s  
t h a t  one i s  pressur ized.  

Source: Science and Pub1 i c  Pol i c y  Program, University o f  Oklahoma, Energy A1 te r ia t ives  : A Comparative i 

.Analysis, p.. 1-73. i 
; 
I . . 



Figure 5-10 .. 
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. , ,  . . Source:. Science and Pub1 . .  ic . 'Pol iqy Program, University of Oklahoma, Energy 
. . A1 ternatives : .A Comparative Analysis,. p. 1-75. 
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'...I , SELECTED,DESIGN FEATG'EES OF FIVE HIGH-BTU GASIFICATIOPJ PROCESSfS 

a  
Hydrogen introduced i n t o  t h e  g a s i f i e r  i s  produced by react ion of steam, char,  and oxygen. 

Name 

Lurgi 

HYGAS - 

Source: Science and Pub1 i c  Pol i cy  Program, University o f  Oklahoma , Energy A 1  te rna t i  ves : A Comparative 
Analvsis. D.  1-82. 

Reactor 
Type 

G a s i f i e r  

Hydrogasif i e r  

Bed Type 

Modified 
Fixed 

Fluidized 

B I  -GAS 

Synthane 
I 

C02 Acceptor 

Entrained 
Flow 

Fluidized 

Fluidized 

G a s i f i e r  ~ n d  
Hydrogasifier  

-0 

Gas i f i e r  
d e v o l a t i l  i z e r  

G a s i f i e r  
devolat  i l i z e r  

Pressure 
(pounds per  
square inch) 

300-500 

1,000 

1,000 

1,000 

150 

Hydrogen 
Sources 

Steam 

a Hydrogen 

Steam 

S t e m  

Steam 

Oxygen 
Sources 

Oxygen 
Plant 

Oxygen 
Plant  

Oxygen 
Plant 

Oxygen 
Plant 

A i r  

Coal Input 

Noncaking, 
1/4x2 inch,  
no f i n e s  

8  t o  100 
mesh f i n e s  

Heat 

Direct  

Direct  

a l l  coa l s  

Liquid t o  
rank A 
bituminous 
pulverized 

A l l  coa l s  
f i n e s  of 
200 mesh 

L i g n i t e  o r  
subbituminous , 
1/8 inch 

Pretreatment 

S  iz ing 

Sizing,  
hea t ing  

Di rec t  

Direct  

Direct  and 
I n e i r e z t  

and s l u r r y  

None 

Slz ing and 
h e a t  and 
v o l a t i l i z e  

Slzing 



Hanna I and I 1  were conducted i n  the  Hanna # I  coal seam, a 30 f o o t  t h i c k  

subbi tuminous coal seam about 400 f e e t  deep w i t h  a d i p  o f  7 t o  9 degrees, 

Conducted f r a n  March, 1973, through e arch, 1974, Hanna I u t i l i z e d  4,000 

tons o f  coal t o  produce 1.6 MM sc fd  o f  126 BTUlscf gas. 

The Hanna I I, Phase - I, t e s t  was conducted i n  1975 and Phase I 1  and I 1 1  i n  
. . .  

1976. The Hanna I 1  t e s t  was very successful i n  several 'aspects. For 
example, the  h ighest  gross.  heat ing value ever produced from an air-blown 

UCG (underground coal gas1 f i c a t i o n )  experiment was obtained (2.7 FM sc fd  

o f  152 BTUIscf gas dur ing  38 days o f  g a s i f i c a t i o n  between two we1 1s on a 

52.5 f e e t  spacing w i t h  the  u t i l  i z a t i o n  o f  1,260 tons o f  coa l ) .  With the . " 

success o f  Hanna 11, plans have been made f o r  Hanna 111, I V ,  a n d v ;  
. . 

Hanna I11 has been designed t o  determine the  impacts o f  UCG on groundwater 

qua1 i ty, a s i g n i f i c a n t  environmental issue. Hanna I V  invo lves  a 

s i g n i f i c a n t  scale up o f  p r i o r  experiments, e s p e c i a l l y  use o f  l a r g e r  

p ip ing .  

The Hanna V t e s t  must awai t  the r e s u l t s  O ~ - . I V  f o r  f i n a l  design; however, 

the  general ob jec t i ves  are: 

1. Demonstrate expansi on o f  techno1 ogy t o  smal les t  process u n i t .  

2. Demonstrate operat ion o f  mu1 t i ple-channel system. 

3. Determine impacts o f  subsidence on the  process. 

4. Demonstrate an automated process c o n t r o l  system. 

5. Develop base l i ne  i n fo rmat ion  f o r  p i l o t  p l a n t  design. 

. . 

6. Devel op data f o r  commerc.ia1 scale economic analyses. 



The Hanna V t e s t  i s  c u r r e n t i y  scheduled t o  s t a r t  i n  FY79 and run f o r  a 

maximum dura t i on  o f  12 months, u t i l i z i n g  100,000 tons o f  coal,  and having 

an a i r  i n j e c t i o n  r a t e  o f  65 MM scfd w i t h  a 110 MM sc fd  gas r a t e  and a 

heat ing  value o f  170 BTU/scf. Successful complet ion "would be f o l  lowed .'by 

cons t ruc t i on  and opera t ion  o f  a p i l o t  p l a n t  f o r  e l e c t r i c a l  generat ion t o  

demonstrate the  t o t a l  l y  in teg ra ted  techno1 ogy" (Bradenburg, 1977). . . 

> .  . 

The Linked V e r t i c a l  We1 1 Technique 

The UCG process being tested by the  Laramie Energy Research Center (LERC) 

i s  known as t h e  L inked V e r t i c a l  Well (LVW) Technique. It invo lves  two 

major  steps: p repara t ion  o f  the  coal seam fo l lowed by g a s i f i c a t i o n  as 

depicted i n  F igure  5-11. The d e t a i l s  of t h i s  process a r e  g iven by F isher  

(1977). . 

The canpos i t ion  t y p i c a l  o f  gas produced using the  LVW technique i n  the  

underground coal g a s i f i c a t i o n  experiment a t  Hanna, Wyoming i s  given below: 

Cons t i t uen t  Mol e-Percent 

~ 6 a t i n g  value, 124 BTU/std. cu. ft. 
( F i s h e r , l 9 7 5 )  . . .  . 

.Other Coal G a s i f i c a t i o n  Concepts 

I n  a d d t t i o n  t o  t h e  LVW (Linked V e r t i c a l  Well)  concept, which i s  app l icab le  

for  a bed th ickness o f  15 t o  50 fee t ,  there  i s  the  Longwel I Generator , 

(LNG), the  Steeply Dipping Bed (SDB) and the  Thick Packet Bed (TPB) .. 
Morgan town nergy Researqh Center i s  developing the LWG concept which 

' invo lves  eastern coals i n  beds l e s s  than 15 f e e t  th ick .  The SOB invo lves  
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thicknesses o f  15 t o  50 f e e t  w i t h  a d i p  g rea te r  than 45'. The Lawrence 

Livermore Laborator ies are  developing the  TPB concept which involves a 

coal '  bed thickn.ess o f  over 50 f e e t .  

Experience and I n t e r e s t  i n  Alaska 
. . 

. .. 

Coal g a s i f i c a t i o n  technology i s  of major i n t e r e s t  t o  Alaska, e s p e c i a l l y  i n  . . .  . . 

the  Southcentral  Region where na tu ra l  gas i s  r a p i d l y  d imin ish ing as . a  

f u t u r e  fue l  f o r  e l e c t r i c  power generat ion. . Natural gas has served much o f  

t he  e l e c t r i c a l  and space heat ing need o f  the  Anchorage area f o r  years. 

Theore t ica l  l y  a t  leas t ,  g a s i f i e d  coal , e i t h e r  from on-shore o r  beneath the  

water i n  Cook I n l e t ,  cou ld  supply the  Anchorage area energy f o r  decades. 

The coal near and under the  water o f  Cook In1 e t  deserves specia l  a t t e n t i o n  

s ince McGee and O'Connor (1975) have est imated i n  place coal resources t o  

be 1.3 t r i l l i o n  s h o r t  tons. These est imates a r e  based upon coal counts 

made i n  86 we l l s  d r i l l e d  f o r  hydrocarbons i n  Cook I n l e t .  Also, these 

coa ls  a re  n o t  on l y  low i n  s u l f u r ,  bu t  probably have t h e  desi red p roper t i es  

o f  most western coals, i .e. they are  sh r ink ing  coa ls  i n  t h a t  they d~ n o t  

expand upon heating. (Eastern coal s expand upon heat ing and the re fo re  

cause the  i n t e r n a l  pore s t r u c t u r e  t o  remain t i g h t .  Th is  reductes t h e  

c rack  format ion due t o  g a s i f i c a t i o n  and exposes o n l y  a small amount o f  the 

p o t e n t i a l  reac t i on  area .) A1 so, a nearby demand f o r  energy e x i s t s  now and 

w i  1 1 increase i n  years t o  come. 

The product ion o f  o i l  from some o f  the  p la t fo rms i n  Cook I n l t e  i s  

* d e c l i n i n g  t o  the  p o i n t  t h a t  f u t u r e  product ion may soon be uneconomical. 

But, w i t h  some experimental hardware on the  p lat form, underground gasi- 

f i c a t i o n  t e s t s  could be conducted. If successful, an o i l  p la t fo rm could . . 

poss ib l y  serve as t h e  l o c a t i o n  o f  the gather ing s t a t i o n  f o r  low BTU 

g a s i f i c a t i o n  product ion. Natura l  gas could then .be pumped on-shore t o  gas, 

t u r b i n e  e l e c t r i c a l  generat ing f a c i  1 i t i e s .  Perhaps t h e  e l  ec , t r i ca l  

generat ing f a c i l i t i e s  could even be i n s t a l l e d  on the  p la t fo rm r e q u i r i n g  

o n l y  an e l e c t r i c a l  t ransmission l i n e  t o  t r a n s p o r t  the  energy t o  u t i l i t y  



Recognizing the  p o t e n t i a l  f o r  energy from g a s i f i e d  coal., Chugach E l e c t r i c  

Associat ion, ' Inc. has been i n  con tac t  w i t h  ERDA (Energy Research & 

Development Administ rat ion,  now Department o f  Energy) f o r  funding a o f  

proposed i n - s i t u  coal g a s i f i c a t i o n  pro jec t .  The steep-bed depos i t  under 

cons idera t ion  i s  located a1 ong the  lower Be1 uga River  approximately s i x  

m i les  north-northwest ' o f  the  Be luga  S t a t i o n  (Gas Turbine E l e c t r i c a l  4 

Generat ion P lant ) .  Land ownership i n  the  area i s  addressed i n  ' d e t a i l  i n .  

another p a r t  o f  t h i s  repor t ;  however, t h i s  land i s  .owned by the  Sta te  o f  

Alaska. 

Exp lo ra t i on  work i n  the general area ind i ca tes  t h a t  the  beds occur i n  a 

.homocline w i t h  f a i r l y  steep d ips t o  the south. S i x  seams have been 

i d e n t i f i e d  from d r i l l i n g  and from r i v e r  b l u f f  exposures overrun a t  

i n t e r v a l s  vary ing f r a n  50 t o  150 f e e t  over a ho r i zon ta l  d is tance o f  

approximately 3,000 f e e t .  Beds range i n  th ickness f r a n  8 f e e t  t o  more 

than 20 fee t ,  and overburden depths are be l ieved t o  vary from 20 f e e t  t o  . 

more than 70 fee t .  

No access roads y e t  e x i s t  t o  the area o f  t h e  deposit .  He l icopters  and 

t racked ' veh ic les  (usua l l y  a f t e r  freeze-up) are  the  p r a c t i c a l  means' o f  

access. Because over1 and access f r a n  Be1 uga requ i r e s  t rave rs ing  extensive 

muskeg areas, such access i s  d i f f i c u l t  dur ing  the  summer mdnths. 

The t u r b i n e  which appears bes t  su i ted  t o  a g a s i f i c a t i o n  p r o j e c t  i s  Beluga 

U n i t  No. 4,' a 9-MW j e t  machine located , i n  a separate wing on the  east  s i d e  

o f  the power p lan t .  E i t h e r  Beluga U n i t  1 o r  U n i t  2 -- the  16.5 MW simple, 

cyc le  machines located i n  the  main b u i l d i n g  -- could be made'avai lable i n , '  

. l i e u  o f  U n i t  4. The o ther  three u n i t s  i n  t h i s  s t a t i o n  have 54.60,'. 65.50 

'and 67.81 megawatt base ra t i ngs .  

CHEMICALS FROM COAL 
. 'I 

Chemicals can be obtained from coal by (a )  d i s t i l l a t i o n ,  (b )  heat ing coal 

w i t h  steam and oxygen t o  produce a synthesis ' gas, a mix ture  o f  carbon 

monoxide and hydrogen, which i n  t u r n  i s  used .as a feedstock t o  produce 



. , 

chemical . . s, "(c) d i r e c t  hydrogenation, and (d) producing a sol vent  r e f i n e d  

.c 'oal (SRC) : I i q u i d  f o r  use as a feedstock t o  make chemical s. The SRC 

' 1  processes are addressed l a t e r  i n  t h i s  chapter.  

I 

. H is tor , i ca l ly ,  coal was used as a chemical feedstock, bu t  petroleum and 

' r ia tu ra l  ga.s- have been subs t i t u ted  as cheaper feedstocks as they became 
t 
ava.i la ,b l  e. : However, because o f  the recent  r i s i n g  costs and decreasing 

i 

avai' l 'abil i c .  ty of petroleum and natura l  gas, there  i s  renewed i n t e r e s t  i n  

the: p o s s i  b i - l  i ty o f  using ' , coa l  -der ived 1 i qu ids  as chemical feedstock (US 

. ~ n e r ~ ~  ~ e s e a c h  and' ~ e v e l  opmen't Administ rat ion,  1976). 
. .. 

. . 
I .  . . 

' Today o n l y  a f r a c t i o n  o f  t he  wor ld 's  organic chemicals are made from coal ,  . . 

der ived from coke product ion, o r  by de l . ibera te  synthesis. ' About 10 

pe'rcent o f  the t o t a l  crude o i l ,  na tu ra l  gas, and gas l i q u i d  product ion now 

goes t o  s a t i s f y ,  petrochemical i ndus t ry  feedstock and energy demand. 

P ro jec t i ons  o f  demand f o r  C2-C4 o l e f i n s  i n  t h e  Uni ted States f o r  the next  
i 

decade i n d i c a t e  t h a t  a two-fo ld expansion i n  manufacturing capac i ty  ' w i l l '  
be necessary. Th is  new capac i ty  w i l l  be based p r i m a r i l y  on "cracking 

heav ier  feedstocks, such .as naphtha o r  gas. o i l  der ived from coal."  ~esi 'des: 

o le f ins ,  which are  valuable as basic chemicals fo r  t he  manufacture 'of 

. p l a s t i c s  and rubber, t he  p a r a f f i n i c  C2-C3 hydrocarbons a r e  valuable as 

high-BTU suppl ements f o r  pipe1 i n e  gas. Alcohols and hydrocarbons o f  

somewhat h igher  molecular  weight can be used as gaso l ine  b lending stocks 
. . 

o r  cracked t o  gaseous hydrocarbons (P i t t sbu rgh  ~ n e r g ~ '  Center, ND). 

Dow Chemical Company s t a r t e d  a t e s t i n g  program i n  1974 t o  determine the  

advantages and disadvantages o f  us ing coal  -der ived 1 i qu ids  f o r  petro-  

c h m i c a l  feedstocks. The pfocessing o f  t he  l i q u i d  sample involved (a)  

d i s t i l l a t i o n ,  (b) hydrocracking, ( c )  hydro t reat ing ,  (d) reforming, and (e): 

steam. c o i l  cracking (U .S.  Energy Research and Devel opment Administ rat ion,  

' 1976); 



D i s t i l  l a t i o n  

Chemicals can be obtained from coal by d i f f e r e n t  methods. The t e r n  "coal 

chemicals" r e f e r s  t o  r e f i n e d  mate r ia l s  recovered from the crude 1 i qu ids  

obtained f r a n  the  gases and vapors. re1 eased dur ing  coal carbonizat ion,  

i..e. d e s t r u c t i v e  d i s t i l l a t i o n .  Y ie lds  ' o f  chemicals vary w i t h  the k ind  o f  

coals carbonized. Approximately 315 pounds o f  coke-oven gas 

(n0ncondens.i b l e  mater i  a1 , r i c h  i n  hydrogen and methane), 90 pounds of '  t a r ,  

.20 pounds o f  crude l i g h t  o i l  and 5 pounds o f  ammonia are recovered f o r  

each ton o f  coal  carbonized a t  oven-coke p l a n t s  (Cooper, 1976). 

1n the e a r l y  days o f  t he  indust ry ,  coke byproducts were considered o f  

value on ly  f o r  t h e i r  t a r  content.  The f i r s t  recorded at tempt t o  r e f i n e  

these byproducts by the  d i s t i l  l a t i o n  o f  coal t a r  was a t  Glasgow, Scot land 
i n  1822. 

The bdrocarbons from coke-oven byproduct gases b o i l i n g  below 338°F are  

genera l ly  r e f e r r e d  t o  as l i g h t  o i l s .  P r i o r  t o  World War I 1  p r a c t i c a l l y  

the  e n t i r e  n a t i o n ' s  supply of benzene, to luene a n d x y l e n e  were produced 

fr.an t h i s  l i g h t  o i l .  A t  t h a t  time, the  t a r  was o f t e n  burned as a fue l  ,. 
b u t  l a r g e r  p lan ts  d i  s t i .1  l e d  i t  and manufactured add i t i ona l  byproducts..:.. 

Some o f  the  produc.ts produced by d i s t i l  l a t i o n  o f  a h igh.  temperature coal  

t a r  a re  phenol , creosol s, pyr id ine ,  benzene, to1 uene., xylenes, naphtha- 

lene, creosote, anthracene, dnd p i t ch .  During World War 11, coal could 
' 

n o t  meet the  demand of these products and processes were developed, f o r  

t h e i r  product ion f r a n  petroleum (Tetra Tech, 1976). 

Synthesis Gas 

The product ion of C -C hydrocarbons o r  o the r  chemicals from coal could be, . 2  , , 4  
,achieved by . a combination o f  processes w i t h  synthesis gas as t h e  

feedstock. The f l ow  diagram, Figure 5-12, shows the  g a s i f i c a t i o n  of coal 

i n  the  presence o f  steam and oxygen t o  produce synthesis gas, a mix ture  o f  

carbon monoxide and., hydrogen. tommercial g a s i f i e r s  such as 

Koppers-Totzek, Lurgi ,  o r  Winkler could be used. New g a s i f i e r  designs, 
4 
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such as t h a t  used i n  the  SYNTHANE,' HYGAS, o r  BI-GAS processes,, a re  being 

tes ted and w i l l  become a v a i l a b l e  fo r  t h i s  purpose ( P i t t s b u r g  Energy 

Resource Center, ND). . .  

U t i l  i z i n g  synthesis gas as a feedstock, coal -based ammonia and methanol 

may be compet i t i ve  i n  the, Uni ted Sta tes  w i t h  the  products der ived fram gas 

and res idua l  o i l s  by 1980. Since 1970, Monsanto has been producing a c e t i c  

ac id  using a methanol/carbon monoxide feed. Union Carbide i s  we l l  i n t o  

the  p i l o t  p l a n t  stage w i t h  a process t h a t  reac ts  carbon monoxide and 

hydrogen a t  extremely h igh  pressure t o  produce ethy lene g l y c o l .  

Coal-based methanol can be converted t o  ethanol and then dehydrated t o  

produce ethylene: Th is  product could compete i n  c o s t  w i t h  the same 

product  produced by conventional processes. 

Di , rect  Hydrogenation . 

The March . . 1978 issue o f  the Foss i l  Energy Research and Development program 

' o f  t he  U . S. Department o f  Energy g ives the  s ta tus  o f  a number o f  pro j k c t s  

t h a t  make l i q u i d s  from coal f o r  chemical feedstocks, h igh  grade- f u e l  

(gaso l ine  and heat ing o i l )  and b o i l e r  . f u e l s  ( f o r  e l e c t r i c  power 

generat ion).  These government sponsored p r o j e c t s  a r e  grouped i n t o  d i r e c t  

hydrogenation, p y r o l y s i s  (0.r carbon iza t ion  which amounts t o  d e s t r u c t i v e  

d i s t i l l a t i o n  t o  y i e l d  l i q u i d  and gaseous products and char)  and so lvent  

e x t r a c t i o n  processes. 

. . 
: ' , The d i r e c t  hydrogenation processes underway are: 

: I 

H- c oal . 

Fixed-Bed Hydrogenation (Syn t h o i l  ) 

,. Z inc 'Ch lo r ide  Ca ta l ys t  

: 

. D i  sposable Ca ta l ys t  Hydrogenation 

. . Mu l t i s tage  ~ i ~ u e f a c t i o n  

. (Cooper,: 1976) 



The above processes are s i m i l a r  i n  t h a t  they add hydrogen t o  coal using':a 

c a t a l y s t  f o r  l i q u e f a c t i o n  t o  o i l  and remove the s u l f u r  as gaseous hydrogene 

s u l f i d e .  Some o f  the  processes a re  d i rec ted  more toward a l t q u i d  b o i l e r  
. . 

f ue l  wh i l e  some o f  the  products can be used f o r  chemical feedstocks. 

' .. 

Aromatic Chemicals From coal (Clean Coke process) 
. . . . .  

. . 

A d e t a i l e d  economic study o f  a process which combines coking and l iquefac- .  

t i o n  techniques ind i ca tes  a substant ia l  l y  g rea te r  p o t e n t i a l  f o r  aromatics 

y i e l d  than f r a n  o the r  routes. 

Carbonizat ion'  .was employed ex tens ive l y  u n t i l  1951 f o r  the manufactute . o f  

metal l u r g i c a l  coke and was t h e  p r i n c i p a l  source o f  aromatic chemical .. s.. . 

Coal hydrogenation, o r  1 iquefact ion,  o f f e r s  another rou te  t o  aromatic 

chemicals; however, untPl  r e c e n t l y  t h i s  process has been o f  l i t t l e  

. i n t e r e s t  except t o  Germany , f o r  coal-based f u e l s  dur ing  World War '11. 

U.S. Steel  has combined the  two h i s t o r i c a l l y  basic routes t o  aromatics 

from coal -- carbon iza t ion  and hydrogenation -- i n t o  a "Clean Coke 

Process." According t o  Schowal t e r  and Petras (1975) the new process 

feaa l res  : 

1. Product ion o f  high-qua1 i t y  m e t a l l u r g i c a l  coke from . a,, 
h igh-sul  fur; high-ash coal n o t  normal ly  consfdered s u i t a b l e  ' f o r  
metal 1 u r g i  c a l  purposes. 

2.  Product ion of substant ia l  q u a n t i t i e s  o f  aromatics, o the r  
chemicals, and gaseous and l i q u i d  f u e l s  which generate sub-> 
s t a n t i a l  co-product c r e d i t s  and could tend t o  reduce the  demand 
f o r  domestic na tu ra l  gas and i ~ r ~ p o r t e d  crude o i l  . 

3 .  Product ion o f  coke i n  an "enclosed" process o f f e r i n g  substant ia l  
eco log ica l  advantages over the  co ke-oven route.  

. , 

The Process . . 

The coal, a f t e r  benef ica t ion ,  i s  s p l i t  i n t o  two f r a c t i o n s .  P a r t  o f  t he  

coal  i s  prqcessed through a carbon iza t ion  u n i t  t o  produce char which 

serves as the  base mate r ia l  f o r  product ion o f  m e t a l l u r g i c a l  coke. The 



second p a r t  o f  t he  c o a l .  i s  hydrogenated t o  conver t  most o f  the  coal t o  

l ' i qu id .  The l i q u i d  "poducts from the hydrogenation step as we l l  as some . I  . 

l i q u i d  products from the carbon iza t ion  step a re  combined and processed 

through a centra.1 1 i qu ids  treatment u n i t  where chemical feedstock, 

low-su l fu r  l i q u i d  fue l  s and two. o i l  f r a c t i o n s  (used f o r  recyc les)  a re  

formed . . . 

One recyc le  f r a c t i o n  i s  used as the  c a r r i e r  o i l  f o r  . t h e  hydrogenation step 

.and the second recyc le  o i l  i s  blended w i t h  the  char t o  form p e l l e t s  which 

a r e  subsequently baked t o  produce a formed m e t a l l u r g i c a l  coke w i t h  

proper t ies  equ iva lent  t o  b las t - fu rance coke. Gaseous products f r a n  a l l  

t h e  steps a re  processed t o  provide chemical feedstocks, gaseous f u e l s  and 

hydrogen f o r  recyc l  e . . . 

The Products 

, . 
The est imated annual product ion and revenue f o r  the  chemicals, f u e l s  and 

coke, f r a n  a p l a n t  w i t h  a c a p i t a l  investment o f  .$740-mill i o n  (Schowal te r ,  

1975) i s  g iven i n  Table 5-6. The p l a n t  would use a coal feed o f  5.79 

m i l l i o n  ton /y r  based on a 340 operat ing day/year. 

The p roper t i es  o f  the  coal a re  g iven i n  Table 5-7. Note t h a t  the  proper- 

t i e s  o f  Beluga coals shown i n  Appendix 5-C are much d i f f e r e n t  than the  

T l  l i n o i s  No. 6 coal used i n  t h i s  study. The very low s u l f u r  o f  Beluga 

coal would probably be a s i g n i f i c a n t  advantage, bu t  the  h igher  moisture 

and lower heat content  would probably be disadvantageous; however, Alaskan 

coals have no t  been evaluated w f th  respect  t o  the  Clean Coke Process. 

SOLVENT REF1 NED COAL 
I 

The Solyent Refined Coal (SRC) process has been c a l l e d  a mu1 t i s y n t h e t i c -  

f u e l s  process and the p l a n t  employing the  process has been c a l l e d  a 

"coal inery"  (Higgi  nson, 1977). Coal , which i s  chemical l y  designated as 

CH.~,' i s  so modi f ied i n  a so lvent  r e f i n i n g  p l a n t  t h a t  the  products formed 

have d i f f e r e n t  r a t i o s  o f  carbon t o  hydrogen w i t h  the l i q u i d s  having more 

hydrogen than the  so l  ids .  



- 

TABLE '5-6 

, - -. 

Annual production aR$ mvenue for dean-coke proce~ommercial plant 
Basis: mine-mouth site, using 17,000-ton/day lltinois coal feed, -. , 

pedueing a maximum 'of coke ptitlets and chemicals and minimum f u e i  
# 

- 

Unit Annual 
Products Annlel production price, $ revenue, $ I 

Chemicals: i 

Ammonia ........................... 34,000 ton .................. 190.00 ................. 6,460,000 
Sulfur ............................. 49,000 ton . . . . . . . . . . . . . . . . . .  42.00 ' . . . . . .  .., . ......... 2,058,000 
Ethylene . . . . . . . . . . . . . . . . . . . . .  723,CElq,000 Ib. . . . . . . . . . . . . . . . . . . .  0.08 . . . . . . . . . . . . . . . .  57,840,000 .. 

Propylene ..................... 119,(1DQ000 Ib. ................... 0.06 ................ 7,140,000 
Phenol . . . . . . . . . . . . . . . . . . . . . . .  1 5 2 , ~ . 0 0 0  Ib. ................... 0.26 ................ 39,520,000 
o-Cresol . . . . . . . . . . . . . . . . . . . . . .  38,430,000 I b. . .................. 0.425 ............... 16,320,000 
m-, pcresol . . . . . . . . . . . . . . . . . . .  142,rn.obQ 1b. ................... 0.44 ................ 62,480,000 
Xylenols . . . . . . . . . . . . . . . . . . . . . .  150,0301,000 Ib. ................... 0.43 ................ 64,500,000 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Pyridine 14,630:OCKIIb 0.90 ...,............ 13,140,000 
. a-Picoline . . . . . . . . . . . . . . . . . . . .  6,1.30.000 Ib. , ................. 0.60 .....:........... 3,660,000 

. . . . . .  Aniline . . . . . . . . . . . . . . . . . . . . . . .  29,2110.000 Ib. . . : . . . . . . . . . . . . . . . .  0.31 : : ......... 9,052,000 
Benzene ....................... 80,400.000 gal. . . . . . . . . . . . . . . . . . .  0.85 ................. 68,340,000 
Naphthalene . . . . . . . . . . . . . . . . . . .  229,000.000 Ib. . . . . . . . . . . . . . . . . . . .  0.12 . . . . . . . . . . . . . . . . .  27,480,000 
Creosote blend stock . . . . . . . . . . . . . .  4.1 30,000 gal. . . . . . . . . . . . . . . . . . .  0.55 . . . . . . . . . . . . . . . .  2,272,000 
Carbon black feed stock . . . . . . . . . . . .  3,700:000 gal. . . . . . . . . . . . . . . . . . . .  0.35 ................ 1,295,000 
Total chemicals . . . . . . . . . . . . . . .  2,418,000,000 Ib. . . . . . . . . . . . . . . . . . . .  0.1577 ............. 381,557,000 

Fuels: hydrogenarion residue . . . . . . . . . . .  669.000 ton . . . . . . . . . . . . . . . . . .  11.15 . . . . . . . . . . . . . . . .  7,466,000 
Coke ............................... 2,223P00 ton .................. 120.00 ................ 266,760,000 

TOTAL REVENUE .................................................................. 655,783,000 

, . . . .  , . . -  . 
. . 

. . . .  Source: K.. A,. Schowalter and E. F .  Pe-tns, "Aromatic Chemical from Coal ," Coal 
.- 'Prljcessing Technology, .D. 111: 

. . . . .  



TABLE 5-7 

. . . .  . . . . . . .  , . 
.--- Properties of raw and beneficiated coals 

. 1 Carbonizer Hydrogenation 

Raw coal feed feed 

Moisture, wt.-% . . . .  8-10 . . . . . .  3.5 . . . . . . .  3.5 
Ash, wt.-% . . . . . . . .  15 . . . . . .  5-6 . . . . . . . .  14 . .  

*sulfur, wt.-% ..I. . . . .  3.5-4 . . . . . .  2 . . . . . . .  3 
. Wt.-% of raw coal . . - . . . . .  . 4 2  42 . . . . . . .  

Size ..................... 118-in. X . .  Minus 100-mesh 
1'00-mesh 

Source: K. A.  chowa alter and E. F. ~etras, 
"Aromatic Chemicdls from Coal," 
Coal Processing Technology, . p. 1 1 1 .  



The bas ic  technology f o r  t he  SRC process was developed i n  Germany soon 

a f t e r  World War I. 60 German s c i e n t i s t s ,  P o t t  and Broche, patented the 

basic process f o r  d is 'so lv ing  coal and reducing i t s  ash content  i n  1932: 

SRC Process 
't 

I n  t he  SRC process, crushed coal i s  s l u r r i e d  w i t h  a hydrogen donor so ivent  . . 

and exposed t o  1,000 p s i  and 800 degrees F. i n  a hydrogen atmosphere. The 
coal  then d isso lves  i n t o  t h e  solvent,  p i c k i n g  up hydrogen. The s o l u t i o n  

i s  f i l t e r e d  t o  remove most o f  the  ash and the undissolved coal .  The 
f i l t e r  has been one o f  t he  most s i g n i f i c a n t  ,hardwa're problems i n  t h i s  

process. 

The undissolved coal makes up about 35% o f  the  f i l t e r  cake. This f i l t e r  

cake together  w i t h  raw coal can be used t o  produce hydrogen.  he re-  

maining l i q u i d  (solvent ,  d isso lved coal and l i g h t  o i l )  i s  vacuum f lashed 

a t  3500°F t o  fonn a s o l i d  ma te r ia l .  Fuel o i l s  and h igh  BTU gases are a l so  

formed. I f  a predominantly l i q u i d  product i s  desired, a d d i t i o n a l  hydrogen 
. .. 

w i l l  be needed. 

The SRC process i s  designed t o  produce a c lean sol i d  ' o r  l i q u i d  fue l  t h a t '  

has a s i g n i f i c a n t l y  lower s u l f u r  and ash content  y e t  a h igher heating.. 

va lue  than feed coal (Anderson, 1977). A canparison o f  I 1  l i n o i s .  high. 

su l fu r  coal  w i t h  Wyoming low s u l f u r  coal before and a f t e r  treatment i n  the  
SRC p l a n t  a t  Wi lsonv i l  l e ,  Alabama i s  g iven i n  Phase I, Volume I (pp. 106) 

o f  t h i s  p r o j e c t  (McConkey, 1977). 
.. . 

P i l o t  P l a n t  - F t ,  Lewis 

Bench scale work on the  present  SRC process was c a r r i e d  ou t  from 1962 t o  . , 

1965 by the  Spencer Chemical Company, under the  sponsorship o f  t h e  O f f i c e  

of Coal Research of t he  U.S. Department o f  the  I n t e r i o r .  The Spencer 

Chemical Company was acquired by Gu l f  O i l  Corporat ion and work on. the SRC 

process was continued by the  P i  t t sbu rg  and Midway Coal Min ing Company, a 

Gulf subsid iary.  Under the  sponsorship o f  the Energy Research and 

Development Admin is t ra t i on  (and l a t e r  the  Department o f  Energy), P i t t s b u r g  
& Midwqy operates a SRC p i l o t  p l a n t  a t  Ft.  ~ e w f s ,  Washington. 

. . 



I n i t i a l l y  t he  product  a t  F t .  Lewis was a s o l i d  (SRC-I). One improvement 

t h a t  r e s u l t e d  f r a n  the  p i l o t  operat ion was the  r e c y c l i n g  o f  product  s l u r r y  

as so l ven t  which increased the conversion o f  the  coal t o  a lower molecular 

weight fue l .  Th is  r e s u l t  l e d  t o  a process (SRC-11) t h a t  makes a l i q u i d  

r a t h e r  than a sol i d  product. The customer f o r  the  SRC- I1  1 i q u i d  i s  the  

u t i l i t y  i ndus t ry .  

The econanics of an SRC- I  p l a n t  (as we l l  as o the r  modes o f  operat ion, i .e .  

recycled SRC-1 i qu id, co-product and so l  i d )  have been addressed by Schmid 

(1977) and SRC-I I techno1 ogy by Anderson (1977). 

'' The next  s tep f o r  the  SRC-I1 process may b e  a 6,000 tonslday demonstration 

p l a n t  which would be the  equ iva lent  o f  one d d u l e  o f  a 30,000 tons/da$ . . 

commerci a1 p lan t .  
. . . . 

P i l o t  P l a n t  - Wi. lsonvi l le  
. . 

The Edison E l e c t r i c  I n s t i t u t e  and the  Southern Company sys t ,m began a 

j o i n t  p l a n t  p r o j e c t  i n  March, 1972 t o  study the  key steps i n  so l ven t  

re f i n ing .  Beginning operat ions i n  January, 1974, the  6- ton per day p l a n t  

was designed, constructed, and operated by Ca ta l y t i c ,  Inc. near Wilson-: 

v i l  l e ,  Alabama. 

Test ing  a t  Wi lsonv i l  l e  has been successful  i n  meeting coal product  

s p e c i f i c a t i o n s  f o r  maximum ash and s u l f u r .  Operat ing exper imenta l ly  ove r<  

a wide range o f  condi t ions,  one subbituminous and f o u r  bituminous coals 

have been used t o  produce spec i f i ca t ion-grade SRC. The SRC product a t  

W i l s o n v i l l e  i s  a h igh  BTU, low ash, low s u l f u r  s o l i d  which i s  designed f o r  

use i n  e l e c t r i c a l  power p lants.  A d d i t i o n a l l y ,  va luable mechanical 

performance in format ion  on the pumps, valves, f i l t e r ,  mineral res idue 

dryer,  s l u r r y  preheater, and ins t rumenta t ion  devices has been obtained, 

(Huffman, 1976 and Harr ison, ND). \ 

? 
The economics of so lvent  r e f i n e d  coal has been analysed by Chastain o f  

Southern Company Services (Chastain, 1976). 



Experience i n A1 as  ka . . 

8 b .  

The Beluga Coal D i s t r i c t  was selected as the l o c a t i o n  f o r  a stu&":to 

, 
determine if t h e  so lvent  r e f i n e d  coal  (SRC) process could be used !&:'a ... 

means o f  "economical l y  producing c lean energy from coal depos i ts  located 

i n  remote areas." As a r e s u l t  o f  t h i s  study by Stanford Research 

I n s t i t u t e ,  which was prepared f o r  the Energy Research and ~ e v e l o ~ i e n t  - 

Admin is t ra t ion  wi'th f i n a n c i a l  support and p r o p r i e t a r y  data provided by 

Placer-Amex Inc .  and Nissho-Iwai AmerScan Corporation, a weal t R  ' o f  

i n fo rma t ion  i s  now a v a i l a b l e  on mining, conversion, t ranspor ta t i on  'aild 

markets, f o r  the  Be1 uga Coal Fie1 ds. 

The.  above study concluded t h a t  so lvent  r e f i n e d  products der ived from 

Alaskan coals might  n o t  a f f e c t  the  fue l  market place i n  the  P a c i f i c  . R i m  

cou.ntries. Del ivered costs were est imated t o  be i n  the  range o f  $3.80 t o  

$4.00 (1975 d o l l a r s )  per m i l l i o n  BTU i n  both C a l i f o r n i a  and ~ d p a n  f o r  t h e  
' . : 

sol vent  r e f i n e d  fue l  s. The p r i c e  o f  l ow-su l fu r  f ue l  o i l  i s  expected t o  be 

s i g n i f i c a n t l y  1 ower (Stanford  Research I n s t i t u t e ,  1976). . . 

I t  i s '  very important  t o  note t h a t  non-fuel use o f  t he  sol vent  r e f i n e d  .>coal. 

: was n o t  addressed. I f  some o f  the  so lvent  r e f i n e d  'coal i s  used as a! 

petrochemical feedstock o r  as an addl t i v e  t o  m e t a l l u r g i c a l  coke , o r .  

e lec t rode  coke, ' t he  economics would probably change i n  a favorab le  

d i r e c t i o n .  But, whether t h i s  change would be extehsive enough t o  make the  

product ion o f  SRC economical ly a t t r a c t i v e  f o r  i n d u s t r y  i n  Alaska . i s .  

-unknown. 

METHANOL 

The conversion o f  coal t o  methanol i s  considered by some techno log is ts  who. 

a re  i n t e r e s t e d  i n  coal  development i n  Alaska, t o  be approching a 

. comme r c  i a1 .real i ty , .. . . 



A conceptual design o f  a commercial f a c i l  i ty t o  conver t  coal t o  methanol,. 

f ue l  and/or methanol - has been r e c e n t l y  completed by Badger Plants, I'nc., 
Cambridge, Massachusetts f o r  U.S. Department o f  Energy. Excerpts from the  

abs t rac t  are given below: 
. . 

[This] four-volume r e p o r t  presents the  r e s u l t  o f  an in-depth engin- 
eer ing  and economic assessment o f  a conceptual design f o r  a comrner- 
c ia1  f a c i l i t y  t o  convert  coal i n t o  methanol f ue l  and/or methanol 
,using a southern Appalachian coal feed. The process steps i nvo lve  an 
advanced coal g a s i f i c a t i o n  technique f o l  1 owed by a hydrogen-carbon 
monoxide s h i f t  react ion,  ac id  gas removal and s u l f u r  recovery 
process, and f i n a l  ly ,  a methanol synthesis reac t ion .  

. The p l a n t  processes 63,000 n e t  tons per day ( t o t a l  weight bas is )  o f  
washed s ized coal from independent mine sources. An add i t i ona l  11,000 
n e t  tons per day of coal i s  requ i red  f o r  steam generat ion f o r  support 
f a c i l i t i e s .  Salable products are  415,000 bb ls  o f  methanol. f u e l  ,and 
methanol, and 660 tons o f  . b r i gh t  s u l f u r  per day. The t o t a l  c a p i t a l  
c o s t  i s  est imated a t  $3.1 b i l l i o n  (mid-1977 d o l l a r s ) .  

The product methanol f ue l  i s  est imated t o  c o s t  18.8 cents per  U.S. 
g a l l o n  ($3.00 pe r  m i l  l i o n  Btu) a t  t he  p l a n t  fence l i n e  and chemical 
grade methanol i s  p r iced a.t  20.8 cents per g a l l o n  ($3.22 per  m i l l i o n  
f i t u ) .  

Market aspects o f  the  products are  n o t  addressed i n  t h i s  repo r t ;  
however, methanol f ue l  can be used as a feed f o r  f ue l  c e l l s ,  as a 
fue l  i n  u t i l i t y  serv ices f o r  gas turb ine-generator  f i r i n g ,  as a raw 
mater ia l  for: SNG product ion ( e s p e c i a l l y  f o r  emergency use), and as a 
p o t e n t i a l  feed stock f o r  gas01 i n e  manufacture. 

The p l a n t  complex . w i l l  r e q u i r e  2,500 acres o f  land. During a. 
f ive-year cons t ruc t i on  per iod  a t o t a l  f i e l d  l a b o r  e f f o r t  o f  48. 
m i l  1 i o n  manhours w i l l  be required. The l a b o r  fo rce  w i l l  average 6,000 
men'wi t h  peak employment l e v e l s  o f  up t o  9,000 people. The completed' 
f a c i l i t y  w i l l  employ approximately 1700 f u l l - t i m e  operat ing, 
maintenance, and support personnel . , 

Environmental problems associated w i t h  t h i s  i n d u s t r i a l  complex are  
addressed. Waste water t reatment  incorporates "zero discharge" 
philosophy; gaseous ,emissions are  he ld  be1 ow the  standards permi t ted '  
by  law. 

Wentworth Brothers have publ ished a pamphlet which describes t h e i r  tech- 

nology f o r  the  commercial product ion o f  Methyl Fuel. The fue l  i s  produced 

by passing a synthesis gas, cons is t i ng  o f  hydrogen (HZ) and carbon 

monoxide (CO), over a c a t a l y s t  under c o n t r o l l e d  cond i t i ons  o f  temperature 

' . and pressure. The canpany c la ims t h a t  coal -derived, fuel-grade methqnol 
. . 



i s  the veh ic le  f o r  a  vas t  f o s s i l  energy d e l i v e r y  system. Methyl Fuel ' i s  a. 
s t a b l e  1  i q u i d  m ix tu re  c o n s i s t i n g  p r i n c i p a l l y  o f  methanol (CH30H) wi th,  

c b n t r o l  l a b l e  percentages o f  h lgher  a1 coho1 s. 

With respect  t o  the t ranspor ta t i on  of coal  i t  i s  poss ib le  t o  convert  some 
o f  the  cons t i t uen ts  o f  t he  f o s s i l  f ue l  i n t o  methanol and the remaining 

p o r t i o n  o f  the  coal i n t o  l i q u i d  hydrocarbons. The methanol can then be 

mixed w i t h  the 1  i q u i d  hydrocarbon f o r  t r a n s p o r t a t i o n  by pipe1 i n e  (Gruber, 

1977). 

RECOMMENDATIONS 

The use o f  Alaskan coals f o r  generat ion o f  e l e c t r i c i t y  i s  c u r r e n t l y  

f e a s i b l e  i n  t h e  Usibel  li t o  Fairbanks area. The ' ~ e l u g a  Coal D i s t r i c t  i s  
. . 
on the  verge o f  development and a .  s l  i g h t  improvement i n  techno1 ogy and/or 

a  change. i n  fue l  economics could make the  sale o f  Beluga Coal p r o f i t a b l e  

t o  both  i ndus t ry  and . the S ta te  o f  Alaska. 

(1) With respect  t o  the  generat ion o f  e l e c t r i c i t y  us ing Beluga Coal, 'con- 

s i d e r a t i c h  should be given t o  d i f f e r e n t  methods t o  meet t h e  

Yequi rements of t he  Clean A i r  Act. i nc l  u d i  ng recent  a m ~ n d m e n t s ,  
w.i t h o u t  scrubbers. Scrubbers are  expensive, may cause e l e c t r i c a l  

* p l a n t  'down-time, and r e q u i r e  spec ia l  operat ing t a l e n t .  Since the  

. Beluga Coal i s  low. i n  s u l f u r  as mined, an examination o f  tech-,. 

n o l o g i c a l  ' opt ions f o r  removal o f  s u l f u r ,  i n  low s u l f u r  coal should, be .  
I . .  . 

made; 

(2)  While an e a r l i e r  study ind ica ted t h a t  a  so lvent  r e f i n e d  coal would 

n o t  be,' f e a s l b l e  f o r  f u e l s  produced from Beluga coal,  a  ca re fu l  study 

should be made t o  detennlne the  p o s s i b i l  i ty o f  us ing  Alaskan coals t o  

make a  so l ven t  r e f i n e d  sol  i d  t h a t  could be used f o r  m e t a l l u r g i c a l  and 

e lec t rode  coke. Alaskan coals should be studied f o r  poss ib le  use as 

a  coke s u b s t i t u t e  and blend mate r ia l  f o r  coke product ion s ince the  

market demand f o r  coke i s  h igh  and the  p r i c e  i s  much h igher  than t h a t  . , . -. .. . 
. , ... .. . . , : : o f  coal>. ' Also, the  Clean Coke Process should be examined assuming 

. .  . I .  . 
. < .' . , '  : I : . . 



t h a t  the  feed f o r  the  process would be low-su l fu r  Alaska coal ,  

thereby 1 owering construct i .on and operat ing costs and increas ing ' the  

qua1 i ty o f  t he  a rana t i c  chemicals, coke and o the r  products. 

(3) With respect  t o  the  product ion o f  l i q u i d  f u e l s  and chemicals, Alaska 

should ca re fu l  ly f o l  low research progress o f  the var ious processes. ', 

( 4 )  Alaska should at tempt t o  persuade i n d u s t r y a n d  the  Federal government' 

t o  t e s t  var ious Alaskan coals i n  con junc t ion  w i t h  p i l o t  p l a n t  tes-ts 
t h a t  are made on Eastern and Western Coals. Too of ten,  coa ls  a re  

tes ted .frm a1 1 over the  n a t i o n  except Alaska. . 
I 

An ana lys is  should be made o f  coal processing ekperiments t h a t  have 

been u n ~ ~ c c e s s f u l  because , o f  t he  h igh  s u l f u r  content  o f  t he  feed coal 

t o  determine whether s i m i l a r  t e s t s  w i t h  Alaska's low s u l f u r  coala may . 

have been successful .  

Renewed i n t e r e s t  i n  Be1 uga coal g a s i f i c a t i o n  p r o j e c t s  i s  warranted. 

Both on-shore and o f f -shore  l oca t ions  should be analyzed, as we l l  as 

underground (s teep ly  . o r  . s l  i g h t l y  d ipp ing 'beds) and above ground 

l 'ocat ions. 

A low BTU g a s i f i c a t i o n  p i l o t  p l a n t  could be located near the  gas 

tu rb ine  e l e c t r i c a l  generat ion f a c i l i t i e s  o f  Chugach E l e c t r i c  Associ- 

a t i o n .  A d d i t i o n a l l y ,  t h e  e x i s t i n g  holes near some o f  t he  o i l  

p la t fo rms i n  Cook I n l e t  should be examined f o r  the engineer ing 

f e a s i b i l  i ty o f  i n - s i  t u  g a s i f i c a t i o n  tes ts .  The e l  e c t r i c a l  energy . 
could be generated on the  p la t fo rm o r  the p la t fo rm cou ld  be used t o  

gather  the  gases f o r  pumping t o  on-shore e l e c t r i c a l  generat ion 

f a c i l i t i e s .  Since the Beluga Coal D i s t r i c t  has (1) a huge q u a n t i t y  

of low s u l f u r  coal,  ( 2 )  coal w i t h  sh r ink ing  p roper t i es  which are 

probably favorable t o  the  Linked, V e r t i c a l  Well (LVW) process, (3)  

many deep holes f o r  which geological  i n fo rma t ion  i s  ava i lab le ,  ( 4 )  a 

l a rge  r a p i d l y  growing Anchorage energy market p o t e n t i a l  , ( 5 )  

e l e c t r i c a l  generat ion f a c i l  i t i e s  favorab ly  located and (6) u t i l  i ty, 

i ndus t ry  and S ta te  i n t e r e s t  i n  a g a s i f i c a t i o n  tes t ,  an experimental 

program should be developed w i t h  the  p a r t i c i p a t i o n  o f  a1 1 i n te res ted  
p a r t i e s .  5-65 
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APPENDIX 5-A 

PHYSICAL PROPERTIES OF COAL NECESSARY FOR COKING . . 

"Coal i s  n o t  a uni form substance b u t  r a t h e r  i s  a m ix tu re  o f  combustible 

metamorphosed p l a n t  remains t h a t  vary i n  both physical  and chemical 

canpos i t ion .  The d i v e r s i t y  o f  t he  o r i g i n a l  p l a n t  ma te r ia l s  and the  degree 

o f  metamorphism, o r  c o a l i f i c a t i o n ,  t h a t  has a f f e c t e d  these mate r ia l s  a r e  

the  two major reasons f o r  the  v a r i e t y  o f  physical  cmponents i n  coal .'I 

(Har r is ion ,  1968) 

"If a coal i s  t o ' b e  s a t i s f a c t o r y  f o r  use i n  the  o f  metal-. 

l u r g i c a l  coke, i t  must f i . r s t  have s u f f i c i e n t  coking a b i l i t y .  t o  y i e l d  a 

coherent coke a lone o r  i n  blends w i t h  o the r  coals. Secondly, t he  coals o r  

blends must be ab le  t o  be carbonized w i thou t  damaging the  ovens o r  causing 

d i f f i c u l t  opera t ing  problems. L a s t l y ,  t h e  coal must be low i n  ash and. 
. . 

sul  f u r  ." (Leonard, 1968) 

'The var ious  ranks o f  coal (an thrac i te ,  bituminous, subbi tuminous, 'and 

1 i g n i t e )  can be c l a s s i f i e d  by pet rograph ica l  methods i n t o  f i v e  types. a l l .  

based on the  composit ion o f  the  coal as a rock: 1) Br igh t ,  2)  Semispl in t ,  

3)  S p l i n t ,  4)  Cannel and 5) Boghead. C l a s s i f i c a t i o n  o f  coal  as one of t h e  

f i v e  types i s  determined by the  coal I s  concent ra t ion  o f  the  f o l l o w i n g  f o u r  

1 i thotypes, o r  ingred ients :  V i  t r a i n ,  Clara in,  Fusain, and Durain. 

The f i r s t  o f  t h e  f i v e  types i s  known ,as " b r i g h t  coa l "  due t o  the  heavy 

concentrat ions o f  v i t r a i n  and c l a r a i n  which are h i g h l y  r e f l e c t i v e  

c r y s t a l  1 i n e  s t r u c t u r e s  and the re fo re  produce a "shiny, b r i g h t "  coal I ,  . 
Semispl i n t ,  the second type, i s  composed predominantly o f  c l a r a i n  w i t h  

some v i t r a i n  and durain.  This coal i s  u s u a l l y  classed as a b r i g h t  coal 

when considered f o r  coking due t o  i t s  r e l a t i v e l y '  h igh  concentrat ion o f  

c l a r a i n  whfch g ives  i t  a moderately r e f l e c t i v e  surface. 



The l a s t  th ree types, S p l i n t ,  Cannel, and Boghead, o r  the  " d u l l  coals," 

a re  predominantly durain, ,a non- re f l ec t i ve  substance, w i t h  vary ing amounts 

o f  v i  t r a i n ,  c l a r a i n ,  and fusain,  an i n e r t  substance. These th ree types o f  

coals are  genera l ly  no t  considered acceptable coking feedstocks. However, 

they are  used a t  t imes f o r  blending. 

The order ing  o f  the  types above i s  genera l l y  arranged i n  order  o f  d e -  

creasing coking power o r  a b i l i t y ,  y e t  i n  some ranges o f  rank, a  mix ture  o f  

b r i g h t  and s p l i n t  types produces a  s t ronger  coke than e i t h e r  ,alone 
(Leonard, 1968). The reason fo,r t h i s  i s  t h a t  v i t r a i n  and c l a r a i n ,  wh i l e  

they so f ten  and fuse read i ly , '  becane too  f l u i d  i n  the  p l a s t i c  stage and 

form a  b r i t t l e ,  g lassy mass due . to t h a t  very a b i l i t y .  The coke produced 

by coals h igh i n  v i t r a i n  and c l a r a i n  lacks  the t e n s i l e  s t rength  requ i red  

o f  good coke. On the o the r  hand, dura in  and fusa in  r e s i s t  so f ten ing and 

fus ing,  thereby producing a  weak, f r i a b l e  coke t h a t  i s  a l so  unsat is-  . . 

fac tory .  

To improve the  ' s t reng th  and qua1 i t y  o f  coke produced from e i t h e r  o f  these 

two types o f  coal ,  "b r i gh t1 ' -  and " d u l l  ," a blend o f  the  two i s  created. 

The v i  t r a i n  and c l a r a i n  by being me1 ted  and fused form the  b ind ing agents- 

of the coke. Since dura in  and fusain, o r  o ther  i n e r t  mater ia ls ,  do n o t  . 

me1 t eas i l y ,  they tend' t o  remain as i n d i v i d u a l  p a r t i c l e s  which, when 

in terspersed w i t h  the  f l u i d  v i t r a i n  and c la ra in ,  impar t  a  greater  t e n s i l e  

s t reng th  t o  - t h e  coke produced by forming a  "concrete'l r a t h e r  than a  

b r i t t l e  "cement." .. . 

Thus, the  a d d i t i o n  o f  fusain; durain, o r  o ther  i n e r t  ma t te r  tends t o  be 
bene f i c ia l ,  r e s u l t i n g  i n  a  desi red hard, b locky coke. However, an 

excessive percentage o f  i n e r t  mat ter  can r e s u l t  i n  poor q u a l i t y  coke as 

the charge tends towards the  c h a r a c t e r i s t i c s  o f  a  " d u l l  coal."  Therefore, 

an optimum r a t i o  o f  b ind ing agents t o  i n e r t  ma te r ia l s  based on the  

feedstocks a v a i l a b l e  must be set.  



The primary f a c t o r  a f f e c t i n g  the a b i l i t y  o f  a coal , o r .  b lend o f  coals, t o  

,be carbonized w i thou t  damaging the coking ovens o r  causing d i f f i c u l t  ' 

ope ra t i ng  problems a re  the  ex ten t  o f  t he  expansion o f  t h e  coke upon 

heat ing and the  chemical canpos i t ion  o f  the  coal used i n  the charge. 

"Coals used f o r  cokemaking c o n t r a c t  wh i l e  being heated under load t o  the.' 
beginning of the  p l a s t i c  range. A f t e r  the  p l a s t i c  range i s  passed, the  . 

coke formed t h e r e i n  begins t o  con t rac t  on heat ing t o  h igher  temperatures; ., . . 

c o n t r a c t i o n  cont inues as heat ing progresses t o  temperatures reached i n  

high-temperature coking prac t ice . "  (Yancy, 1968) Expansion begins when 

the  coal  reaches a p l a s t i c  . s t a t e  as the  fus ing  p a r t i c l e s  f i l l  the  voids i n  

t h e  charge. As the  charge begins expanding', the  pressure exerted on the  

oven wa l l  s due t o  t h a t  expansion may be so g rea t  as t o  damage n r  even 'r~r i n  

t h e  wal I s ,  . . . .  ) .  

"The main f a c t o r s  a f f e c t i n g  pressures exerted by coking charges i n  coke 

ovens and gas r e t o r t s  are  t h e  character  o f  ' the coal,  the bul k density,  and 

t h e  operat ing cond i t ions .  Expanding coals are  most ly  i n '  t he  

medium-volat i le and 1 ow-vo la t i l e  ranges o f  rank; n e a r l y  a l l  h i g h - v o l a t i  l e  

A coa ls  and a1 1 those o f  lower ranks are classed as cont rac t ing .  ' Rank - 
appears t o  be the  main c h a r a c t e r i s t i c  o f  coal  a f f e c t i n g  expansion, .. bu t  

type i s  a l so  important;  the  amount o f  ash the  coal conta ins i s  a factor ,  

bu t  one o f  lesser  importance. Coals and blends o f  coals i n  the  medSum and 

low-volat i l 'e  ranges of rank .are the  most h i g h l y  expanding ( o r  e x e r t  the  
g rea tes t  pressures); the  h igher  the  bu lk  densi ty ,  the  greater  ,the., 

expansion obtained. Add i t i on  o f  s p l i n t  coal reduces the  tendency . . t o  , .  

expand. Ash ac ts  i n  the  same way." (Yancy, 1968) 
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GLOSSARY 

a n t h r a c i t e  coal - hard coal conta in ing  86 t o  98 percent  f i x e d  carbon 
and small percentage o f  v o l a t i l e  mater ia l  and ash. 

ash - - 

d b inder  - 
i 

s o l i d ,  res idue remaining a f t e r  t he  combustion of 
coal .  ' 

carbon products, ta rs ,  etc., used t o  impart  cohesion 
t o  the  body t o  be formed; a coa l -ex t rac t  b inder  *may 
be used t o  prepare formed-coke p e l l e t s  from 
non-coking coal  s. 

bituminous coal - a broad c lass  o f  coal s conta in ing  46-86 percent  . 
f i x e d  carbon and 20-40 percent v o l a t i l e  matter.  

. cak ing  - the  so f ten ing  and agglomeration o f  coal as a r e s u l t  
o f  the  appl i ca t i .on  o f  heat. 

carbon iza t ion  - d e s t r u c t i v e  heat ing o f  carbonaceous substances w i  t h  
the  product ion o f  a so l i d ,  porous residue, or .  coke, 
and the  e v o l u t i o n  o f  a v o l a t i l e  product. For coal,  
there are . two p r i n c i p a l  classes o f  carbonizat ion;  
high-temperature coki  ng (c.  900°C) and low-temper- 
a t u r e  carbon iza t ion  (c. 700°C); 

cha r  - - 

coke - - 

t h e  s o l i d  res idue remaining a f t e r  t he  removal o f  
moisture and v o l a t i l e  mat ter  from coal .  

s t rong porous res idue cons is t i ng  of carbon and , 

mineral ash formed when bituminous coal i s  heated i n  
a l i m i t e d  a i r  supply o r  i n  the  absence o f  a i r .  Coke.. 
may a lso  be formed by thermal decomposition , o f  
petroleum residues. 

delayed cok inq - a process wherein coal i s  subjected t o  a long per iod  
o f  carbon iza t ion  a t  moderate temperatures t o  form 
coke . 

I 

e x t r a c t i v e  cok ing - s i m i l a r  t o  delayed coking process, w i t h  the  emphasis 
on h igh  t a r  y i  e l  ds t o  produce 1 i quids . 

f r e e  swel l i n g  index - a standard t e s t  t h a t  i nd i ca tes  the  coking charac- 

I t e r i s t i c s  o f  coal when burned as a f u e l .  

hydrocoking - coking of ta rs ,  SRC, e tc  . , under hydrogenating 
cond i t i on  t o  form 1 i q u i d  products. 

i n e r t s  - cons t i t uen ts  o f  a coal which decrease i t s  e f f i c i e n c y  
i n  use, e.g. mineral  mat ter  (ash) and moisture i n  
fuel f o r  canbustion. 



l i g n i t e  - brownish-black coal conta in ing  65-72 percent ,carbon 
on a mineral -mat ter- f ree basis, w i t h  a rank between 
peat  and subbi tuminous coal ; contains 8-22 percerit 
v o l a t i l e  mat ter  and 91-93 percent carbon. 

sol vent  r e f i i l e d  coal (SRC) - a coal e x t r a c t  der ived by so1,vent 'ex t rac-  
t i o n :  a b r i t t l e .  v i t reous  s o l i d  ( m . ~ .  300°F t o  
400°f) conta in ing-about  0.1 percent  ash 'and about 10 
percent o f  the s u l f u r  i n  the o r i g i n a l  coal 
feedstock; heat  value i s  about 16,000 BTU per  .pound; 
may be used as a c lean fue l  f o r  power generat ion by 
canbustion; u t i l i z e d  f o r  t he  product ion o f  h igh  
grade m e t a l l u r g i c a l  coke, anode carbon, and 
ac t i va ted  carbon by coking, o r  hydrogen,ated t o  
produce syn the t i c  crude o i l .  

subbi tuminous :coal - .  the  rank o f  coal between bituminous and l igni ' te ' ,  
c l a s s i f i e d  by ASTM as having a range o f  heati'ng 
values between 8,300 and 11,000 BTU pe r  pound. o n  a . 
moisture and mineral-matter-free basis. 

v o l a t i l e  ma t te r  - those cons t i t uen ts  o f  coal ,  exc lus ive  o f  moisture, 
i . t h a t  a re  1 i berated f r a n  a sample - when hea.ted to. 

1 ,750°F f o r  seven minutes i n  the  absence o f  oxygen. 



APPENDIX 5-C 

BELUGA COAL ANALYSES 

Analyses 

Twenty-four cores frm the s i x  most extensive coal beds have been analyzed i n  great  

de ta i l .  Twenty o f  these cores were studied f o r  va r ious  propert ies by t h e  Paul Weir Company, 

Chicago. The q u a l i t i e s  f o r  the various coal i n t e r va l s  were as fo l lows:  

AS RECEIVED AVERAGE PROXIMATE ANALYSES FIGURES FOR SIX MAJOR COAL INTERVALS 
BASS, HUNT AND WILSON LEASES 9- ALASKA 

Brown - 7845 b tu  
10.13% ash 
0.33% sul f u r  
24% moist  

Ye1 low  - 6782 b tu  
18.19% ash 
0.23% su l f u r  
30% moist  

Green - 7862b tu  

. . 
11.25% ash 
0.23% su l f u r  
29% moist  

Blue - 8216b tu  
7.34% ash 
0.16% s u l f u r  
29% moist  

Orange - '8054 btu 
7.99% ash 
0.17% s u l f u r  
28%. moist  

Red - 7828 b tu  
7.57% ash 
.O. 17% s u l f u r  
28% moist  

Source; Starkey. A. W i l  son,. Correspondence t o  .Gene Rutl'edge, June 22, 1978. 
. 1 ,  . - . . . . 
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TRANSPORTATION 

I n  Alaska, t r a n s p o r t a t i o n  o f  coal ' t o  market i s .  c o s t l y  and d i f f i c u l t  t o  
. . .  , . arrange. The, t ranspor ta t i on  network f o r  the  e f f i c i e n t  and easy de l  i v e r y  o f  

coal' , e x i s t s  . on l y  a t  the   sibe el li Coal Mining Company near Healy. Where 

there i.s no t r a n s p o r t a t i o n  network already i n t a c t ,  the  movement o f  coal  

becomes a  major f i n a n c i a l  handicap. , Consequently, t r a n s p o r t a t i o n  opt ions 
. . 

must be given primary considerat ion.  
. . 

As a  general guidel ine,  t ranspor ta t i on  by sh ip  o r  barge i s  u s u a l l y  the 

lowest i n  m i l l s  per ton-mi le i f  the mine and p l a n t  are near the coast. On 

. . s h o r t  hauls, r a i l  i s  o f t e n  cheaper than a  s l u r r y  p ipe l i ne .  The la rge  

investment a t  both ends o f  a ,  s l u r r y  p i p e l i n e  system may no t  , j u s t i f y  the. 

shor t ,  low vol m e  movement o f  coal . General l y ,  f o r  long haul s  o f  l a rge  

volume, coal s l u r r y  p i p e l i n e s  may be p r e f e r a b l e  t o  r a i l  because the  l i n e .  

has low i n f l a t i o n a r y  vul  ne rab i l  i ty. I t  may be t h a t  several u t i l i t i e s .  o r :  

p l a n t s  should be planned i n  unison so t h a t  10 m i l l  i o n  o r  more tons o f  coal.  

per  year can be de l i ve red  over a  s i n g l e  l i n e .  Over the  long run, :the 

s l u r r y  l i n e  may be the most economical. Table 6-1 gives a  compar isonof :  

t r a n s p o r t a t i o n  modes by r a i l  , s l u r r y  pipe1 i n e  and transmission l i n e  

between po in ts  i n  the  western states, and , a  marine- t r a n s p o r t a t i o n  

comparison w i t h  Be1 uga. 

Another important  aspect o f  each poss ib le  mode o f  t ranspor ta t i on  i s  the  
. , 

percentage o f  i n i  t i a l  cap1 t a l  cos t  which i s  sub jec t  t o  i n f l a t i o n a r y  esca- . , 

l a t i o n  once the  i n i t i a l  system i s  i n s t a l  l e d  and operat ing.  Some modes 
have more areas vu lnerab le  t o  i n f l a t i o n  than others. Whereas transmission, 

1  ines  are re1 a t i v e l  y f r e e  o f  i n f l a t i o n a r y  vul  ne rab i l  i ty, u n i t  t r a i n s  are ' .  
. . 

almost completely sub jec t  t o  it. Table 6-2 gives the  percentage ,o f  

...: esca la t i on  o f  several t ranspor ta t i on  opt ions, and Table 6-3 g ives a  20 

year p r o j e c t i o n  o f  t he  costs o f  each opt ion.  



. . TABLE 6-1 

. . .  . . . . . .-. .. .Comparative Transportat'on Modes (10/1/76 Do1 l a r s )  

Haul - Distance Componen t Cos t/yr Energy Cost 

R a i l  - 
770 m i .  Ra i l  T a r i f f  Kemmerer, Wyoming $16,432,000 

t o  A r l  ington, Orzgon Car Ownership & Maint. 1 421 000 
TOTAL 3.14 mil ls/kWh 

S l u r r y  Pi'pel i'ne 

Kemmerer, Wyoming 635 m i .  Cap i ta l  Cost $16,744,000 
t o  A r l  ington, Oregon cO&M Cost 7 176 000 

TOTAL J $ -  4.20mil ls/kWh 

Transmission L i n e  
n 
3 Kemme r e r  , Wyom i ng 635 m i .  Cap i ta l  Cost $18,211,000 

t o  A r l  ington, Oregon O8M Cost 453,008 
L fne  Losses 9 505 0 0  

TOTAL - 4.95 mills/kWh 

Ship Haul 

Beluga, Alaska 1,500 m i .  
t o  Aberdeen, Washington 

TOTAL $17,19'4,000 3.02 mil ls/kWh 

ASSUMPTIONS : 1) Cap i ta l  c ia rge  r a t e  8.5% 
2 )  Annual co3l volume 2,808,000 t o n l y r .  
3) 1000 MW B 66% capac i ty  f a c t o r  = 5.694 x l o 9  Wh/yr. 
4)  Tota l  cos t  o f  Cap i ta l  , O&M, & Fuel = 20 m i l  l/kWh 

( f o r  l i n e  l oss  cos t  c a l c u l a t i o n )  
5 )  Transmission cos t  from Transmission System sect ion.  

Source: Comparative Study of Coal and Nuclear ~ e n e r a t i n g  Options f o r  the  P a c i f i c  Northwest, Volume 11: 
. . . . , W. H. Car l  son., "Fuel : Transpor ta t ion  ,"'.Anal.ysi 5'. o f  the.. Coal ..Option. Fuel and Technical Studies ' ' 

Department. -.- Washington' Pub1 i c  Power Supply System. Rich1 and, Washington:; WPPSS: n S  - 028 -.I I. . . . . . .. 
' " . 1977. 

- '  L 



TABLE 6-2 

ESCALATION OF TRANSPORTATION OPTIONS 

Transpor ta t ion  Opt ion Fixed P o r t i o n  Escalatable Por t i on  . . '  
. I 

~iil I 2  0% 80% 

' S l  u r r y  P i  pel i ne 70% 

, Ship 

Transmission L i n e  

Appl i c a t i o n  o f  t he  esca la t i on  f r a c t i o n s  t o  each. opt'ion on, Table 6-1 over a  
20-year peri.od a t  5% esca la t i on  per  year y i e l d s  - the  r e s u l t s  i n  Tab1 e  6-3.. 

Source : 

-a1 Option. Fuel and ~ e c h n i c a l  Studies ' 
Department. Washington Pub1 i c  Power SUPD~ v Svstem. Richland. " " -  - - . . - . . . -. . - 

~a ,sh ington.  WPPSS f i ~  - 028 - 11. 197j: 



TABLE 6-3 

20-YEAR LEVEL IZED TRANSPORTATION COST 

. . 

1 s t  Year Cost (1 976) 20-Year Level i zed  Cost (1  976-95) 

Transpor ta t ion  As As . . 
. . Opt ion M i l  ls/KWh. % of Ra i l  Cost Mi l ls IkWh % o f  Ra i l  .Cost . 

R a i l  3 ..I4 100 4.54 100 : . 

S l u r r y  P i  pel i n e  4.20 134 . 4.90 * 108' 

Ship 

~ r a n s m i s s i o n  L i n e  4.95 158 5.23 115 

ASSUMPTIONS: 1) 1 s t  year  cos ts  from Table 1 
2) Esca la t i on  f r a c t i o n s  from Table 2 
3)  Esca la t i on  a t  5% pe r  year  
4 )  Discount r a t e  o f  7% per  year  

Though the  20-year l e v e l i z e d  c o s t  does n o t  change the  ranking o f  t he  t rans-  
p o r t a t i o n  opt ions, i t  does draw the  op t ions  considerably c l o s e r  together, 
due t o  t h e  low e s c a l a t i o n  of t he  c a p i t a l  i n t e n s i v e  s l u r r y  p i p e l i n e  and 
t ransmiss ion 1 i ne  op t ions .  

'Source: Comparative Study o f  Coal and Nuclear Generat ing Options f o r  the  
P a c i f i c  Northwest, Volu.me I I: W. H. Carlson, "Fuel Transpor ta t ion  ," 
Analys is  o f  the Coal .Option. Fuel and Technical. Studies Depdr-lr~~er~ 1. 
Washington Pub1 i c  Power Supply System. Richland, Washington. 
WPPSS FTS - 028 - 11. 1977. 



The fo l l ow ing  d iscussion o f  coal t ranspor ta t i on  opt ions i n  Alaska w i l l  be 

d i rec ted  toward the proposed development o f  the Beluga Coal F ie ld ,  t h e  

most l i k e l y  f i e l d  t o  be developed i n  the  near fu ture .  Each t r a n s p o r t a t i o n  

opt ion  and associated costs are discussed s e p a r a t e l y *  w i t h  s p e c i f i c  
references t o  the Be1,uga s i t u a t i o n  c i t e d  from a v a i l  ab le  resources. 

, , 

There are  b a s i c a l l y  two segments involved i n  a  Beluga t r a n s p o r t a t i o n  

, , syst 'm.  The f i  r s t  ' segment i nvo l  ves t ranspor t i ng  the  coal from the mine 

' s i t e  area t o  a  connecting p o i n t  w i t h  a' major, longer d is tance t rans-  

p o r t a t i o n  mode. I n  most cases, t h i s  major mode i s  marine t r a n s p o r t a t i o n  

:.which, ' o f  course, . requ i res  harbor and docking f a c i l i t i e s .  The f i r s t  seg- '. 

' ment could u t i l  i z e  one o f  t he  ' f o l  low1 ng methods: 1) a  t ruck ing  opera t ion  

from t h e  mine s i t e  t o  a  harbor located near Beluga; 2) a  r a i l  l i n e  from 
: the  mine s i t e  t o  a  harbor near Beluga, o r  a  r a i l  l i n e  from Beluga: 

conne;ting w i t h  the  e x i s t i n g  Alaska Ra i l road l i n e  t o  a  harbor a t  Whitti,er;, 

and 3') a  s l u r r y  p i p e l i n e  f r a n  the  mine s i t e  t o  a  harbor near ~ e l u ~ a .  

The second segment invo lves  movement o f  coal both w i t h i n  and outs ide  the  

State: In -Sta te  t ranspor ta t i on  p o s s i b i l  i t i e s  could inc lude marine, r a i l  , 
and transmission l i n e  opt ions. A t  t he  present time, the on ly  f e a s i b l e  

choice f o r  expor t ing  coal i s  marine t ranspor ta t i on .  

. I 

Trucking i s  l i k e l y  t o  p lay  an important  r o l e  i n  i n i t i a l l y  moving coal t o  

' e i t h e r  a  power p l a n t  i n  the  area o r  a  t ranspor ta t i on  1  i n k ,  such as . , .  a  . 

s h i p p i n g  o r  r a i l  way tenn i  nal . Be1 uga Coal Company has ind i ca ted  t h a t  .' 

t r uck ing  would most I i k e l y .  be u t i l i z e d  t o  supply coal t o  a  200 MW p lan t .  

. T r a c t o r - t r a i l e r  u r i i t s  o f  120 t o  150 t o n  capac i ty  may be used t o  haul the  

coal t o  the power p lan t .  Supplying coal t o  a  400 MW p l a n t  located on the  . 

. coast  would j u s t i f y  cons t ruc t i on  o f  a  r a i l  l i n e  (Patsch, 1978). I n  a  r a i l  

l i n e  operation, a  l a r g e r  s t o c k p i l e  would be b u i l t  and would i nvo lve  ,.a 

'tunnel -conveyor rec la im system t o  del i v e r  crushed coal t o  h igh  capac i ty  

r a i l w a y  loadout s i l o s  (Placer  Amex, Inc., 1977). 



Although between the  Capps G lac ie r  and waterfront,  there  a re  numerous 

l ogg ing ,  roads b u i l t  by Kodiak Lumber M i l l  Company. There are  no access" ..:; 
: .  . . . ' 

roads from the poss ib le  min ing s i t e s  i n  the  area t o  the w a t e r f r o n t  a t - t h e  ' , 

present time. (See sec t i on  on Transpor ta t ion  i n  Land Tenure chapter..) ' - . .  . ' 

Kodiak Lumber M i l  1  Canparty's t imber harves t  sa le  agreement w i t h .  the  S ta te  
1 

exp i res  i n  1983, and i t  i s  speculated t h a t  harves t ing  may be terminated a t  

. t h a t  t ime. The t imber  roads cou ld  be o f  some use i n  coal mining t rans-  - 
p o r t a t i o n  system. 

Trucking has been used by the U s i b e l l i  Coal Min ing Company t o  move coal 

several m i l es  f r a n  i t s  min ing opera t ion  s i t e s  t o  both the  Golden Va l l ey  

E l e c t r i c  Assoc ia t ion  power p l a n t  and t o  the  ra i lway  spur load ing  s t a t i o n  

a t  Suntrana, 8% mi les  away. Coal d e l i v e r e d  by t r u c k  t o  the  GVEA cos ts  
"' 

. .70$/MMBTU (Ba t t e l  le ,  1978). 

Joe U s i b e l l  i, pres iden t  o f  Usi be1 1  i Coal Mining Company, est imates t h a t  

. each t r u c k  covers 150 m i les  per day and t ranspor ts  an average of eleven 

coal  loads, each about 45 tons i n  weight. Each t r u c k  i s  operated ori a 10'. 

' hour s h i f t .  The t o t a l  opera t ing  c o s t  per t ruck,  i nc lud ing  the  $24 wage o f  

t h e  d r i v e r ,  i s  about $60 p e r  hour. These f i g u r e s  a re  d i r e c t  costs.  I f  

taxes, insurance, ownership of t r ucks  and o the r  cos ts  are included, t he  

wage o f  the  d r i v e r  approaches $30.00 per  hour, and the opera t ing  cost, o f  

the  t.ruck i s  about $90.00 per hour. ( U s i b e l l i ,  1978). The f o l l o w i n g  

t a b u l a t i o n  i l l u s t r a t e s  the  cos t  per  ton-mi le:  . . 
11 loads x  45 tons,ea.  - - 

- 495 tons per  day per  t r u c k  
495 tons x  8.5 m i l e s  - 4207.5 ton  m i les  per one dail,sr , 

opera t ion  ($60 per  hour x  10 
hour s h i f t ,  o r  $600) 

4207.5 ton  m j les  $600 - - 7.0125 ton m i les  per  d o l l a r  
O r  14.26t per  ton m i l e  

R A I  L  
\ - 

: # ,  

The advantage o f  u t i l i z i n g  t h e  Alaska   ail road f o r  coal t r a n s p o r t a t i o n  

both i n -S ta te  and t o  a  water p o r t  o f  expo r t  ( W h i t t i e r )  i s  t h a t  some o f  t he  

necessary i n f r a s t r u c t u r e  needed i s  a1 ready a v a i l  able. A r a i l  l i n e  a1 so 

prov ides a  means o f  t r a n s p o r t a t i o n  f o r  m u l t i p l e  uses, as we l l  as .  
. .  . 

c o n t r o l  l e d  access, i f  desi  red. .. . .  
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The distance from the contemplated f i r s t  mining s i t e  a t  Capps Glac 

waterfront  i s  approximately 16 miles. From an e levat ion o f  about 2000 

feet, the t e r r a i n  slopes t o  the coast. A 400 MW power p l an t  a t  t idewater 
would j u s t i f y  construct ion o f  a r a i l  route, and i n  an export s i t ua t i on  
invo lv ing f i v e  o r  more m i l l i o n  tons per year, a r a i l  l i n e  would d e f i n i t e l y  

be required (Patsch, 1978). 

BELUGA EXTENS I ON 

I n  an Alaska Railroad repor eluga Coal (November 7, 1977), a prospec- 
t i v e  scenario has been out1 ined f o r  development o f  a rai.1 1 ink  from Beluga 

a t o  a, connecting po in t  w i t h  the establ ished ra i l road .  A ten ta t i ve  rou t ing  
has ken'  selected (Figure 6-I), which may vary a f t e r  ground surveys have 
beenmihpleaed. The t e r r a i n  i s  leve l ,  and the distance ant ic ipated i s  

approximately 75 t o  80 miles. Connection could occur near P i  ttman S ta t ion  
& 

, a t  dflepost 166. A crossing o f  the Sustina River i s  necessary and w i l l  
l a r g d y  determine the f i n a l  routing. 

The Eost o f  construct ion o f  a r a i l  l i n e  l i n k  could not  reasonably be 

assumed by p r i va te  companies. The Alaska Railroad has suggested t h a t  
inaricing obtalned through a venture w i t h  the State  o f  Alaska. 

The cost* o f  r a i l  1 ine  trackage has been estimated t o  be as high as 

$1,250,000 per  m i le  i n  Alaska. Consequently, the p ro jec t  would approach . 
a t  leasX $94 m i l l i o n  excluding the cost  I 

UNIT -tRMrNS 

u n i t  t r a i n  i s  d s o l i d  t r a i n  o f  dedicated cars which remain i n t a c t  as a 

n i t  and aperate on a schedule between one shipper and one rece iver '  i n  ac- 
cordance WI t h - a  special t a r i f f  which includes a guaranteed, annual minimum 
tonnage. 





i; 
* < ., . U n i t  t r a i n s  have been. developed r e c e n t l y  and provide f o r  a considerable 

increase i n  the  e f f i c i e n c y  o f  r a i l  operat ions.  A u n i t  t r a i n  c a r  cani. log 

150,000 m i l e s  o f  operat ion per  year whereas a c a r  being used f o r  many uses 
average on ly  17,000 m i les  per year. 

The t a r i f f s  involved i n  r a i l  t r a n s p o r t a t i o n  are agreed upon between the  

r a i l r o a d  and the company involved. The t a r i f f  i s  a r a t e  i n  d o l l a r s -  per  

ton  and conta ins prov i  sions f o r  maximum . load ing and unloading times; 

minimum annual tonnages, e tc .  Under I n t e r s t a t e  Commerce Commission ( ICC) 

Regulations, r a i l  roads cannot ' en ter  i n t o  cont rac ts  i n  excess o f  one year 

. ' i n  length. '  As a r e s u l t ,  a  l e t t e r  o f  i n t e n t  i s  usua l l y  signed which con- 
. . 

t a i n s  prov is ions  . f o r  f u t u r e  annual esca la t i on  o f  the t a r i f f  (car1 son, 
. . 1977). . , 

To ob ta in  minimum r a i l  rates,  a u n i t  t r a i n  should have 90-110 cars. The 

cos t  o f  an aluminum car  i s  approximately $30,000. Spare cars are a lso  a 

. necessi ty  on h igh milage u n i t  t r a i n  hauls. Normally 10% spare cars are 
A 

7 ' 
t+ purchased and kept  f o r  use when needed. A1 though i t  i s  poss ib le  t o  secure 

r a i l r o a d  ownership, r a i l r o a d s  p r e f e r  t h a t  the company using the  -cars 

purchase them. 

The Alaska Ra i l road (ARR) has employed the  u n i t  t r a i n  concept i n  the  past. 

Fai r ly  l a r g e  tonnages were de l  i vered to' m i l  i t a r y  bases p r i o r  t o  1969 when 

the systems o f  the bases were converted t o  natura l  gas. More recent ly ,  

the ARR has hauled gravel on a u n i t  t r a i n  basis from Palmer t o  Anchorage 

i n  standard hopper cars w i t h  80 cars  comprising the  u n i t  t r a i n  length. 

According t o  the  ARR a 100 c a r  l eng th  i s  feas ib le .  

From a poss ib le  Be1 uga spur .connecting t o  P i  ttman s ta t i on ,  the  ARR extends 

an a d d i t i o n a l  80 mi les  t o  ~ h h t i e r  where the re  i s  an open p o r t  year  round.' 

P o r t  f a c i l i t i e s  would need t o  be expanded a t  Whi t t i e r  t o  accomodate a 30 
? . - 

t o  60 day s t o c k p i l e  o f  coal .  The Federal government present ly  owns 800 

p lus acres o f  land ' inwhit t ie ' ; ;  t h i s  would be i u i t a b l e  f o r  a l a rge  volume a 

. storage area and add i t i ona l  terminal  deve1.opment. A f i n g e r  . p i e r  and 
" 

- - : conveyors wou.1 d be required f o r  loading.  bn l a rge  conveyors, 1000. tons  
. * . . .' . 

. . 



per  hour could be loaded, and w i t h  several operat ing a t  the same time, 

load ing speed would be increased. Table 6-4 gives the ARR's u n i t  t r a i n  

proposed requi  rements f o r  t ranspor t i ng  f i v e  m i l  1  i o n  tons per  year from 

Beluga t o  Wh i t t i e r .  

In. a  1975 Alaska Ra i l road memorandum, a  u n i t  t r a i n  operat ion from Healy t o  

W h i t t i e r  was addressed. The Ra i l road suggested t h a t  100 ton  aluminum 

hopper cars w i t h  a  pneumat ic . rapid bottom dump assembly could be u t i l i z e d .  

This method o f  loading i s  equa l ly  f e a s i b l e  a t  'a Beluga mining operat ion. 

Aluminum cars a re  l i g h t e r  b u t  s t i l l  a l l ow  acceptably l a rge  loads. Table 

6-5 g ives r a i l  c a r  types and capac i t ies .  To c a r r y  10,000 n e t  tons between 

Heil ly arid WII i L l ie r  dur ing  a f i ve  Consecutive day service, t he  ARW 

est imates t h a t  two t r a i n s  would be required, t o t a l l i n g  286 cars i nc lud ing  

a  10 percent  reserve. A s i m i l a r  opera t ion  would be requ i red  from Beluga. 

Table 6-6 describes a  t e n t a t i v e  schedule f o r  coal t ranspor ta t i on  f r a n  the  
Beluga mine t o  W h i t t i e r .  

COSTS 
. . 

Current  r a i l  costs of t ranspor t i ng  coal i n  Alaska are  based on experi'enck 

w i t h  the  Usi be1 li Mine. Usi  be1 l i coal p r i c e  a t  ' the mine mouth was $0.60 

pe r  MMBTU i n  e a r l y  1977. Coal del i vered the  11 1  m i les  by - r a i l  from Hedly 

t o  Fairbanks , i s  $1.05. per MMBTU. The d i f f e r e n c e  o f  $0.45 would imclude 

t i p p l e *  and r a i l  costs, p lus t ruck ing  from the mine s i t e  t o  the  rai.1 

connection, a  d is tance o f  several mi les.  T i p p l e .  costs i n  e a r l y  1978 were 

$0.11 p e r  MMBTU. Usibel li coal de l i ve red  by r a i l  t o  Anchorage t o  supply a "  - . 

200 MW p lant 'ope>at ing a t  0.65' p l a n t  f a c t o r  and r e q u i r i n g  650,000 tons per 

yea r  would cos t  approximately $0.98 per  MMBTU. This f i gu re  assumes a 

$0.60 per  MMBTU mine mouth c o s t  and $0.38 per MMBTU f o r  t ranspor ta t i on .  

Transpor ta t ion  of coal del ' ivered t o  a  400 MW p l a n t  would decrease t o  $0.30 

per  MMBTU ( B a t t e l  le ,  1978). Table 6-7 g ives Alaska Rai l road t a r i f f s  from 
Heal y t o  Anchorage and Wh i tti e r .  

*A t i p p l e  i s  an apparatus f o r  emptying coal from a mine car  by t i pp ing ;  i t  
i s  a1 so the  p lace where the  emptying i s done. 
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TABLE 6-4 

BELUGA TO WHITTIER UNIT TRAIN INFORMATION 

~ n n u a l  Vol ume 5,000,000 tons 

~ork' ing Days 

. .  . 

350; a1 low 15 days p l a n t .  r e p a i r  and 
maintenance. . .. 

D a i l y  Volume 14,286 tons 

Tons Loaded per  c a r  80 

Number .of car loads d a i l y  

.:. cars per t r a i n  - (2 )  . . , 1 @ 90; 1 @ 89 

Length o f  haul ( t e n t a t i v e ) '  ' 184 mi les  one way;. 368 round t r i p  

Cycle t ime 23-24 hours 
. . I 

Cars requ i red 200 - 179 working; 21 replacements 

Locomotives requ l red '  10 - 5 per  t r a i n  . . i 
! 

. . 

Tonnage per t r a i n  (ne t )  1 @ 7200; 1 @ 7120 

Tonnage per  t r a i n  (gross). 1 @ 9450; 1 8 9345 
. . 

. , . . 

source: Alaska Rai lroad, Beluga Coal, Nov. 7, 1977. 



TABLE 6-5 

RAIL CAR TYPES AND CAPACITIES FOR COAL SERVICES 

Load . *NO. Cars Gross T ra i  1 i ng 
Type/Capaci ty L t .  W t .  L i m i t  10M Net Tons T r a i l i n g  Ton Tons - Empty 

70 ton - a1 uminum 37,000 183,000 130 12,405 2,405 

70 ton - s tee l  54,000 166,000 130 13,510 3,510 

77 ton- - steel  57,000 177,000 130 . 13,705 3,705 
.r '1'00 ton - s tee l  63,000' 200,000 130 

. . 
14,095 

100 ton - aDuminum 45,000 218,000 130 
Or 

12,925 
D 

*Number o f  cars per 10M ne t  t r a i l i n g  tons remains constant due t o  77 ton maximum 
weight l i m i t a t i o n  per car  f o r  u n i t  t r a i n  operat ion account bridge l i m i t a t i o n s .  

SOURCE: Alaska Ra i l  road, Beluga Coal, November 7, 1977. 



TABLE 6-6 

. . . . TENTATIVE SCHmULE 

. * 
12: 00 Noon 

' 12: 00 Noon 

Depar t  mine s i t e  f o r  W h i t t i e r  

A r r i v e  e x i s t i n g  ARR main l i n e  - 2 '  30" runn ing  t ime  
. . 

o v e r  Beluga e x t e n s i o n  

A r r i v e  Anchorage - 2 '  30" runn ing  t i m e  

D e p a r t  Anchorage - 30" change c rews ,  i n s p e c t i o n  

A r r i v e  W h i t t i e r  - 2'  30'' r u n n i n g  time 

Dumping complete  - 4 h o u r s  dumping, i f  r o t a r y  dump used 

D e p a r t  W h i t t i e r  - 15" o r d e r s  and a i r . t e s t  

A r r i v e  Anchorage - 2' 30" runn ing  t i m e  

D e p a r t  Anchorage - 1' 30" change crews,  i n s p e c t i o n ,  

s e r v i c e  locomot ives  

A r r i v e  Beluga branch l i n e  - 2 '  30" runn ing  t ime 

D e p a r t  mine  - 2 '  30'' l o a d i n g ;  30 min. a i r ,  o r d e r s  

" T h i s  s c h e d u l e  r e p r e s e n t s  t h e  maximum expec ted  t ime t o  comple te  t h e  c y c l e .  

Time c o u l d  b e  improved i n  t h e  un load ing  p r o c e s s  depending on  t y p e  of c a r s  

used .  Running t ime o v e r  t h e  Beluga e x t e n s i o n  could  b e  s h o r t e n e d  depending 

o n  t r a c k  c o n f i g u r a t i o n .  Running times on e x i s t i n g  t r a c k a g e  cou ld  be im- . 

groved with s t r i c t  s c h e d u l i n g .  
c.  . -', . .. .- . ... . . 
. ; '! , c-: ! , . I 

. ".. 'Spurce.: Beluga Cdal . A1 aska Rai l ' road. Nov. 7, 1977. 



TABLE 6-7 

Alaska Ra i l road T a r i f f s  - Healy O r i g i n  ( a  

ANCHORAGE WHITTER 

U n i t  T r a i n  U n i t  T r a i n  
Q 

Shipper . C a r r i e r  BY Shipper C a r r i e r  
Owned Cars Owned Cars Carload 0wn.d Cars 

BY 
Owned Cars . 

Annual 
Car l  oad 

Tonnage 

(a )  Conversion t o  $/MMBTU based 3n 8700 BTU/X coal q u a l i t j .  

SOURCE: Mr. Arnol d Polanchek, Alaska Ra i l  road. Novenber 16,  1979. 



SLURRY .PIPELINE 

I 

A s l u r r y  p i p e l i n e  i s  a p i p e l i n e  used t o  t ranspor t  f i n e l y  ground coal mixed 

w i t h  water, o i l , '  o r  methanol a t  about 50/50 by weight. The coal i s '  
x 

ground, s l u r r i e d  w i t h  i t s  t ranspor t i ng  l i q u i d  and pumped t o  i t s  i n i t i a l  

pressure (usua l l y  1000-1200 p s i )  a t  t he  mine s i t e .  I f  the pipe1 i n e  i s  a 

long one, there  a re  pumping s t a t i o n s  every 70-100 m i les  which restore,  the  . .. .. 

l i n e  pressure ' t o  i t s  i n i t i a l  ps i .  I f  the  p i p e l i n e  s l u r r y  i s  de l i ve red  t o .  

a power p lant ,  the coal i s  separated from the m ix tu re  by c e n t r i f u g e  and 

burned i n  the  b o i l e r  (F igure  6-2). 

S l u r r y  pipe1 ines  a re  c a p i t a l  i n t e n s i v e  and are we1 1 su i ted  t o  movement o f  

l a r g e  volumes o f  coal,  espec.1 a1 l y  over long distances. S l u r r y  pipe1 ines. 

have been used on ly  a few times i n  the  Uni ted States. One no longer  

operat ing was b u i l t  by Consol idat ion Coal Company i n  Cleveland, Ohio; 

another runs. 273 m i l e s  from the Black Mesa Mine i n  Arizona t o  the Mohave . . .  
. . 

Power P lan t  i.n Nevada.   hi's l i , ne  i s  s t i l l  i n  serv ice.  
, . . . 

, . 
Coal s l u r r y  pipe1 ines  o f f e r  the  f o l  lowing advantages: 

1. Low opera t ing  costs. Low c o s t  esca la t i on  . . f o l l ows  as a r e s u l t  o f .  
low opera t ion  costs. 

2. Dust con t ro l  . Coal dus t  p a r t i c u l a t e s  could pose an a i r .  pol 1 - 
u t i o n  problem. 

3 .  No danger o f  spontaneous combustion. 
. . . . 

4 .  High. r e l i a b i l i t y .  (Long d is tance s l u r r y  pipe1 ines show avai.1- 
' a b i l i t y  f a c t o r s  i n  excess o f  95%.) 

. L , '  . 
5. ' Ease o f  hand l ing  o f  bu l k  mater ia ls .  . :  

. .  . 

~ i s a d v a n t a ~ e s  associated w i  t h  coal s l u r r y  pipe1 ines  : 

1.. Large consumption o f  water, o r  o the r  mix ing agent. 

Transpor ta t ion  o f  the  mixing. agent. For each ton  o f  coal t r a n s - .  . 

p o r t e d .  by water, c lose t o  a ton  o f  water i s  a lso  transported, 
which reduces. the  e f f i c i e n c y  o f  the  process. 

Dewatering costs. If' the  coal  i s  t o  be burned i n  .a . , 

s team-electr ic  p lant ,  the  coal must e i  the? be dewatered. ' o r  
burned as a s l u ~ r y  w i t h  l o s s  o f  BTU value. Both represent  an 
add$ t i o n a l  c o s t  qver d ry  coal t ranspor t .  



4. Possib le a t t r i t i o n  o f  t h e  s o l i d  product (coal p a r t i c l e s )  dur ing  
t ranspor t .  Th is  can be a  disadvantage i f  a t t r i t i o n  i s  undes~ir-  
able. I f  a  f i n e r  product i s  desired, i t  can be an advant'age. 

5. Corrosion. With h igh  s u l f u r  content,  t h i s  can be a  s u f f i c i e n t l y  
g rea t  problem t o  precl  ude use of a  s l  u r r y  pipe1 ine .  I n  Bel,a.ga, 
however, t he  s u l f u r  content  i s  very low and t h i s  problem i s  n o t  
a  ser ious one. 

6. I n f l e x i  b i l  i ty o f  the  system once i n s t a l  led .  The capac i ty  o f  an., 
i n s t a l  l e d  s l u r r y  p ipe1 i n e  cannot be var ied  s i g n i f i c a n t l y  w i thou t  
complete reconst ruc t ion .  

7. P o s s i b i l i t y  o f  f reez ing i n  c o l d  c l imate.  

8. P i  pel l ne wear. 
. . 

C h a r a c t e r i s t i c s  o f  s l u r r y  pipe1 i n e  technology are  discussed i n  some d e t a i l  

i n  a  recent  Bureau of Mines Report (Hennagin, 1978). The r e p o r t  inc ludes 

d iscuss ion o f  s o l i d s  concentrat ion,  the  optimum p a r t i c l e  s i ze  range, pipe- 

1  i n e  v e l o c i  ty, head loss, and horsepower ca l cu la t i ons .  Actual p i p e l i n e  

opera t ion  features, and methods o f  loading from the' storage area t o  a  ,ship. 

a re  described i n  the ,  repor t ,  as are  f a c t o r s  involved i n  the  cons t ruc t i on  , 

process, such as a1 lowances f o r  expansion and con t rac t i on  o f  the  li,ne,, 

pumping s ta t i ons ,  and techn ica l  f a c t o r s  re1 ated t o  methods t o  prevent 

f reez ing .  

The Bureau of Mines r e p o r t  i n v e s t i g a t e  the  p o s s i b i l i t y  o f  a  water s l u r r y  

p i p e l i n e  15 mi les  long f r a n  the Beluga mine, 1500 f e e t  i n  e levat ion ,  t o  

dock f a c i l i t i e s  a t  t idewater ,  and t r a n s p o r t a t i o n  of the  coal i n  a  water '  

s l u r r y  by sh ip  t o  the  West Coast. Cost est imates are  developed f o r  . a l l  

phases o f  t h e  operat ion. 

. . , 

The slurry pfpel  Sne would invo lve  cons t ruc t i on  of a  harbor and p i e r  faci.1- 
. I 

i t i e s  f o r  Beluga. Several l o c a t i o n s  are  possible, and North Foreland was" 

chosen f o r  the s i t e  i n  the Bureau o f  Mines Report. Beluga Coal Company i s  

cons ider ing  harbor s i t e s  a t  t h ree  poss ib le  locat ions :  McArthur F la ts ,  . . ,  

G ran i te  P o i n t  and Nor th  Forelands. (See Sect ion on Harbor and Loading 

f a c i l  i t i e s  under Marine Transpor ta t ion  .) , A  30 inch diameter 1  i n e  system 



was considered the  best  and most economical s ize .  Pipe1 i n e  data are shown 

i n  Table 6-8. (For more s p e c i f i c s  on hydro t ranspor ta t ion  o f  coal, ,see 
' t 

Appendices 6-A and 6-B.) . 

S l u r r y  Pipe1 i n e  Costs . < 

. .  . 
: .. , 

Costs associated w i t h  a s l u r r y  pipe1 i ne i n c l  ude those' f o r  const ruc t ion  o f  

the 1 ine, the pump house, and operat ing costs. These' costs are  shown i n  

 able 6-9. To ad jus t  f o r  h igher  Alaskan costs, a f a c t o r  o f  1.74 was used 

i n  c a l c u l a t i n g  operat ing costs based on Northern Great P la ins  province 

s t r i p  mine experience. Capi ta l  cos ts  of the pipe1 i n e  system a re  shown i n  

Table 6-10. A f a c t o r  o f  1.68 over cos ts  i n  t h e  Lower 48 was used i n  calcu'; . . 

l a t i n g  Alaskan cons t ruc t i on  costs. 

. * ,  

The estima ted t o t a l  cos t  o f  del i ve red  coal ' ,by s l  u r r y  p i  pel i n e  t o  the  

Beluga t idewater  por t ,  and thence by sh ip  t o  the  west coast  i s  $21.15. per  

sho r t  ton  o f  coal, o r  $1.32 pe r  m i l  l i o n  BTU's. Table 6-11 presents a cos t  

. summary o f  the  various s ized p i p e l i n e  systems analyzed, and Figure 6-2 

shows a c o s t  breakdown f o r  the  optimum 30 inch system. 

The r e p o r t  does n o t  i d e n t i f y  costs i n '  d e t a i l ,  making i t  d i f f i c u l t ,  t o .  

determine ,whether the  f a c i l  i t i e s  woul d meet today 's  environmental 
- standards. The general tone o f  the  paper ,does n o t  p lace an emphasis . ,OF , 

environmental considerat ions.  However, pa r t s  o f .  the  ' repor t  do r e f l e c t .  
. . 

. e f f o r t s  t o  mln.in i z e  . env i  r o n m n t a l  impact. Water removed from the  s lu 'k r j ,  
. I f o r  example, would be recycled o r  t rea ted f o r  use w i t h i n  the  p l a n t  

(Hennagin, :19,78). ' 

b 

MAR1 ME TRANSPORTATION 

Marine t r a n s p o r t a t i o n  i s  genera l ly  thought t o  be the  cheapest method b f  
moving coal .  .There' a re  no maintenance costs o r  c a p i t a l  costs i n  r i g h t s  ' o f  

:way; t h e r e  i s  incieased fue l  economy and small opera t ing  crew s ize.  ~ a j b ~  
reduct ions I n  shipping c ~ s t s  have been achieved by increas ing '  the  s i z e  of'' 

r 

vessels. Even extremely l a rge  vessels a re  operated by r e l a t i v e l y  small 

crews . 



TABLE 6-8 

SLURRY P I  PEL1 NE. DATA 

N y i n a l  Diameter, inches 

I n s i d e  diameter, inches 

So l i ds  concentrat ion,  by weight 

S p e c i f i c  g r a v i t y  o f  s l u r r y  1.186 1.186 
, . 

Pumpi ng ve l  oc i ty , . f e e t  per  second 7  8  

~ 1 " i - r ~  capaci ty ,  cub ic  f e e t  per second 20.64 36.69 

S l u r r y  capaci ty ,  ga' l lons per  minute 9263 16466 

S l u r r y  capaci ty ,  sho r t  tons per  hour 2749 4888 

Coal capac i ty ,  s h o r t  tons per hour 1512 2688 

Head ' loss, f e e t  water per  100 f e e t  p ipe  

Head l o s s  f o r  16 m i l e s  o f  pipe, f e e t  water 

A l t j t u d e  loss,  f e e t  

Net l o s s  f o r  p ipe l i ne ,  f e e t  water 202 193 

S l u r r y  horsepower requ i red  560 950. 

. . 
Pump e f f i c i e n c y  90% 90% : 

Brake horsepower requ i red  622 . 1055 . , 

~ f f i c i e n c ~  o f  motor 90% . ,90% 

I n s t a l l e d  brake horsepower (3 pumps operat ing,  1 standby) 830 1400 
Energy requ i red  p e r  year, k i lowat t -hours  
f o r  4,388.QOO tsns coal per year 1,493,600 1,424,900 

for 8,760,000 t o n s  coal per  year  2,987,200 2,849,800 , 

I 

.Source: Donald Anderson, U.S. Bureau o f  Mines. F e a s i b i l i t  + Study, o f  Mining Alaska Coal and Transpor ta t ion  by S u r r y  t o  the  
.West. Coast.. Open F i l e  Report 17(1)-78. Jan. 5, 1978. 



. . .  
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. . . . TABLE 6-9 

SLURRY PIPELINE COSTS 
. II 

Coal. tonnage .per year, . 
m i  1 1 ions o f .  tons 4.38 4.38 8.76 

S lu r ry  pipe1 ine  diameter 
inches 24 

Capi ta l  cost  o f  p i pe l i ne  
and pumping s t a t i o n  7,442,700 9,333,400 7,442,700 

Annual operat ing cos t  208,200 252,200 238,100 

Source: Donal d Anderson, U. S. Bureau o f  Mines. Feasi b i l  i t  
Study of Mining Alaska Coal and Transportat ion by + S u r r  t o  the 

' West Coast. Open F i l e  Report 17(1)-78. Jan. 5, 1978. 

. . TABLE 6-10 
SLURRY PIPELINE CAPITAL COST FACTORS (1 976 DOLLARS) 

. .  . L i n e  Cost ( ~ n s t a l l e d ,  i n c l .  I D C ,  O/H, e tc .1  

14 inch l i n e  - $150,00O/mile 
20 inch l i n e  - $250,00O/mile . 

26 inch l i n e  - $330,00O/mile 

Pumping S ta t ion  Cost 

14 inch l i n e  - $1,500,000 each 
20 inch l i n e  - $3,000,000 each 
26 inch l i n e  - $4,500,000 each 

. . Coal Preparat ion P lant  ( A t  Mine) 

Coal Dewa&rina -and Storage F a c i l i t y  ( A t  P lant )  

3,000,000 tons/yr  - $ 60,000,000 
6,000,000 tons/yr  - $ 90,000,000 

10,000,000 tons/yr  - $120,000,000 
SF 

source: Donal d Anderson, U, S. 



TABLE 6-11 

COST SUMMARY 

COSTS I N  DOLLARS PER SHORT TON OF CLEAN COAL 
AND FINAL COST PER MILLION BTU'S 

i 

Sys tern 

Coal* tonnage per year, 
m i  1 1 ions  o f  s h o r t  tons 4.38 4.38 8,76 ' 8.76 8.76 

S l  u r r y  p i  pe l  i n e  
.d iameter ,  inches 2 4 3 0 2 4 3 0 30: 

Ship size, DWT 
thousands o f  tons 

Number o f  ships 

costs : 

Mining 

Washing 

S l u r r y  prepara t ion  

~a t e r  

S l u r r y  pipe1 i n e  

Loading p i e r  1.94 2.04 0.97 0.98 1.02 

Shipping 10.37 8.37 10.37 9.40 8.37 

Of f - load ing p i e r  0.94 1 .OO 0.47 0.48 0.50 

Dewa t e r i n g  1.27 1.27 1.10 1.10 1.10 

Tota l  26.78 25.05 ' 23-04 22.12 2'1.15 

Per m i l  1 i o n  BTU1.s 1.67 , 1.57 1 ..44 1.38 . 1.32 . 

Source: Donald Anderson, U.S. Bureau o f  Mines. F e a s i b i l i t y  Study o f  z 

M in ing Alaska Coal and Transpor ta t ion  by S l u r r y  t o  t h e  West 
Coast. ' Open F i l e  Report 17(1)-78. Jan. 5, 1978. 



Figure 6-2 

COST BREAKDOWN FOR SYSTEM V 

Source: U.S. pept. o f  I n t e r i o r .  Bureau o f  Mines,.' Open ~ i l ' e  Report.  
17(1)+78. Jan. 5 ,  1978. . . 

I 
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Beluga coa ls  a r e  unusual i n  t h a t  they a r e  one o f  the few l a r g e  reserves o f  

l o w - s u l f u r  s t r i p p a b l e  coal i n  t he  Uni ted States loca ted c lose  t o  t i d e -  
water.  ' The marine t r a n s p o r t a t i o n  p o s s i b i l i t y  makes the Beluga coal 

p o t e n t i a l l y  compet i t i ve  w i t h  o ther  coa ls  f o r  use on the West Coast. 

A t  the .September, 1977 "Alaska Coal and the P a c i f i c "  workshop, i n  the 

- . -  paper "Beluga Fie1 d P o t e n t i a l  : Transportat ion," Kirshenbaum suggested . .  

cons ide ra t i on  of s t r a i g h t  and se l  f -unloading bul k  c a r r i e r s ,  and s t r a i g h t  

and ' s e l  f-unloading tug-barges. The paper gave an excel l e n t  overview o f  

t r a n s p o r t a t i o n  op t ions  f o r  the Be1 uga Coal D i s t r i c t .  

WEATHER. CONDITIONS . . .  

. . .  
i ! .  

Marine cond i t i ons  a re  poor and unpred ic tab le  i n  Alaskan waters. Cook 

I n l e t  a t  i t s  no r the rn  end has an average t i d a l  range o f  28 fee t ,  which i s  

more than tw ice  the average range i n  the P a c i f i c  Northwest. T ida l  

cu r ren ts  i n  some p a r t s  of the I n l e t  can reach 8 knots. Such cond i t i ons  
s 
a 

i n v o l v e  increased cos ts  i n  designing wharves and s h i p  be r th ing  f a c i l i t i e s .  

I c e  cond i t ions ,  however, a re  n o t  impossible t o  deal w i t h  i n  Cook I n l e t . .  

Storm cond i t i ons  i n  t he  G u l f  o f  Alaska a r e  frequent;  wind v e l o c i t i e s . a r e .  

o f t e n  i n  t h e  50 t o  60 knot range. Delays o f  1 t o  3 days a re  n o t  uncommon 

f o r  barge operat ions, though Sealand s h i p s  a r b  powered f o r  the  area and 

u s u a l l y  a re  ab le  t o  adhere t o  a schedule. 

BARGING 

Barging operat ions are  feas ib le  i n  Cook I n l e t  waters on a year-ro.und 

basis .  Bulk urea i s  p resen t l y  produced a t  the  Union c o l l i e r  p l a n t ,  a t  

Ni  k i s k i  near Kenai, and i s  t ransported by barge t o  Por t land,  Oregon. 
, , . I  

Special  load ing  and unloading fea tures  are designed i n t o  the barges cu r -  

r e n t l y  i n  use. Barge load ing  f a c i l i t i e s  a l l o w  12,000 tons t o  be loaded i n  

12 hours. The same tonage can be unloaded i n  24 hours. 

A barg ing opera t ion  t ranspor t i ng  coal bo th  i n t r a - S t a t e  and f o r  export ' to 

the  Western Un i ted  States coas ta l  s ta tes  i s  probably the most f e a s i b l e  ' 

and, i n i t i a l  ly, l e a s t  expensive system f o r  Beluga coal .  





- .  - 
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Barges present ly i n  use can carry  up t o  12,000 tons per load i n  bu lk  

transport.  I n  an export s i t ua t i on  which might invo lve up t o  6 m i l l i o n  
tons per year, 21 t r i p s  i n  present sized barges would be required. A 

, smaller barge can car ry  2500 short  tons o f  bulk cargo on deck. Coverage 

o f  the coal cargo would be necessary f o r  protect ion against weather con- 

td i t ions.  The bulk urea barges from N i k i s k i  have houses b u i l t  over the top 
o f  the barge i n t o  which the urea p e l l e t s  are poured fram a conveyor be l t .  

A bdr-yltrg operation invo lv ing large quan t i t i es  o f  coal would require! a 
f l o a t i n g  dock f a c i l i t y .  The loaded barge would draw approximately 18 

feet, and a spec ia l l y  designed barge could draw even more. The f luc tu -  
a t i o n  i n  t i d a l  range near Beluga i s  about 27 feet .  

Another possible, but  less l i k e l y ,  app l icat ion o f  barge shipping from 

Beluga i s  the u t i l i z a t i o n  o f  r a i l  cars as containers. This i s  known as 

the r o l l  on / ro l l  o f f  system. For barging purposes, a r a i l  car can car ry  
1 

50 tons o f  coal. To de l i ve r  250,000 tons per year, 5000 car loads, 333 

t r i p s  per year, o r  one t r i p  per day would be required. I n  an export s i  tu- 

at ion,  very large r a i l  car barges, which can present ly  accanodate between 

50 and 60 cars, could be used. 

The ch ie f  advantage o f  the r o l l  on / ro l l  o f f  system i s  tha t  i t  i s  fas ter .  

It can g rea t l y  reduce the turn around time o f  barging operations. I n  
three o r  four  hours, a barge can be loaded o r  unloaded as compared w l th  12 

t o  24 hours i n  a bulk t ransport  operation. Use o f  the la rges t  r a i l  ca r  
barges t o  export 6 m i l  1 i o n  tons o f  coal per year would requi re  120,000 car  
loads, 2400 t r i p s  per year o r  approximately 7 t r i p s  per day. Also t o  be. 

considered i s  the expense o f  buying addi t iona l  cars t o  subst i tuted f o r  

those on the barge as wel l  as the cost  o f  re turn ing the empty cars once 
they have been unloaded. 

COSTS 

Long term contracts are required between c a r r i e r  and purchaser o f  the 

product; 15 year contracts are common, and ra tes are negotiable. A 



barging f i r m  on the  east  coast  estimated t h a t  $6.00 per  sho r t  ton  f o r .  
. . 

barging coal from Beluga t o  Washington S ta te  was a  reasonable chargec',in 
. . 

November o f  1977. No loading and unloading cos ts  were estimated in '  the  

$6.00 f i g u r e  (Anderson, 1978). . ,  

SHIPS 
.( 

.. < . 
Ships are  f a s t e r  and have h igher fue l  economy; they a lso  requ i re  more .. 

i n i t i a l  c a p i t a l  investment, a  deeper por t ,  and more expensive loading and 

unloading f a c i l  i t i e s .  Add i t iona l  ly, the Jones Act would tend t o  increase 

the c a p i t a l  and operat ing expenditures o f  sh ip  t ranspor ta t ion .  The Jones 

Act  requ i res  t h a t  hau l ing  from one U.S. p o r t  t o  another must occur i n  U.S; 

made ships and t h a t  r e g i s t r y  must be under the  U.S. f l a g .  . . 

COAL TRANSPORTATION I N  A SLURRY - 
. . 

".X 
7 

Ships designed s p e c i f i c a l l y  f o r  t he  t ranspor t  o f  'coal s l u r r y  i n  a  water 

mix ture  are  n o t  p resent ly  i n  use. Ships are  c u r r e n t l y  being used t o  

t ranspor t  i r o n  ore s lu r r y ,  so background in format ion  i s  ava i l  ab le  which 

would be app l i cab le  t o  coal.  Anderson (1978) proposes t h a t  an optimum 

s i ze  sh ip  would be 100,000 DWT (dead we igh t  tons) which would ca r ry  66,000 

d r y  sho r t  tons o f  coal i n  a  s l u r r y  which i s  60% coal  by weight (Battel le. , .  

1978). Tables 6-12 and 6-13 prov ide in format ion  and costs on ships b u i l t  

f o r  s l u r r y  t ranspor ta t i on .  

P lacer  h e x ,  Inc.  i s  a lso consider ing t h e  p o s s i b i l i t y  o f  t ranspor t i ng  coal 

i n  an o i l  s l u r r y .  The optimum percentage o f  coal weight t o  res idua l  o i l  
depends upon the  v i s c o s i t y  o f  the o i l  used and the  s i ze  o f  the  ground 

coal .  A t  present, a  40% coal fac tor  i s '  being researched. A major problem . . 
. . 

of s l u r r y  t ranspor t  i s  the  s e t t l i n g .  of t he  coal p a r t i c l e s  which tends t o  
u :  

occur. Research i s  underway t o  develop methods t o  keep the coal i n  

suspension. There i s  a lso  .some concern as t o  what m i g h t  happen t o  the  

composition o f  coal  i n  an o i l  s l u r r y .  

Rossible sourcgs of res idua l  o i l  are.  from expanded o i l ,  r e f i n e r y  capacity, 

i n  Alaska, an4 frm west coast  o i l  r e f i n e r i e s .  On r e t u r n  voyages from 



TABLE 6-12 

SHIP COSTS 

/' 

Ship size, DWT 70,000 79,000 1-OO.,.OOO 

. . c a p i t a l  c o s t  per sh ip  36,500,000 40,800,000 45,000,000 
<. - ' 

, ) ,../ I .& .... I .  

Annual operat ing cos t  per  sh ip  5,298,150 5,464,500 6,192,850 

Number ships used f o r  ana lys i s  6 .  5 4 

Source : Dona1 d Anderson, U.S. Bureau o f  Mines. Feas ib i l  i ty. Study o f  
Min ing Alaska Coal and Transpor ta t ion  by S l u r r y  t o  the  West 
Coast/ Open F i l e  Report 17 (1)-78. Jan. 5, 1978. 



TABLE 6-13 

SHIP DATA . , 

, - 

Ship sizes, DWT 70,000 79,000 1 00,000 

Average speed, knots 16.5 16.5 16.5 

L.ength, f e e t  810 820 . 890 

Beam, f e e t  116 121 128 

Draf t ,  f e e t  42 43 47 

Capacity , shor t  tons 78,400 

A1 1 owance f o r  bunker fu  e l  
and f resh  water, shor t  tons , 1,800 

s l u r r y  capaci ty, shor t  tons 76,600 

Dry coal capaci ty , 60% coal ,, 
shor t  tons I 45,960 

Diameter o f  s l u r r y  
p ipe l ine,  inches 

Round-trip time, days: 
s a i l  i n g  7.07 7.07 7.'. 07 

, docking, both p i e r s  0.17 0.17. 0.17 
wa i t  f o r  s l u r r y  0.06 0.06 _ ,. 0.06 
1 oad 1.27 0.81 ' 1.02 
un1oa.d . 1.27 0.81 , I .I .02 
del  ay'.al l'owance - 1 - 1 

, < .  S '  '1' - 

Total  10.84 9.92 . . . . . . 10.34 

~ o u n d - t r i p s  per year per sh ip  32.29 35.28 .33.85 
. .  . . 

Number sti ips f o r :  
4,380,000 tons coal per year 3 - . . . ' .  2 

. 8,760,000 tons coal per year 6 5 " 4.' 

Source: Donald Anderson. U.S. Bureau o f  Mines. Feas ib i l  i ty Study o f  
Mining Alaska coal and   ran sport at ion by S lu r r y  t o  the West 
Coast.' Open F i l e  Report 17(1)-78. Jan; 5, 1978. - 



the  west coast, the  otherwise empty tanker  ships cou ld  c a r r y  res idua l  o i l ,  

which would a l s o  prov ide  b a l l a s t  on the r e t u r n  t r i p .  Another p o s s i b i l i t y  

i s  t h e '  mix ing of crude Alaskan o i l  #6 w i t h  coal i n  a s l u r r y  w i t h  

separa t ion  t o  occur t he  p o i n t  o f  des t i na t i on .  The crude o i l  would be 

d i v e r t e d  t o  a r e f i n e r y  f o r  f u r t h e r  processing and the  sludge remaining 

from the  s l u r r y  separa t ion  process cou ld  be used as b o i l e r  feed. 

ELECTRIC TRANSMISSION 

The Beluga Coal D i s t r i c t  has two l o c a t i o n s  f o r  possible'  power p lan ts .  One 

i s  a t  the  mine mouth near the Capps deposi t .  A p l a n t  i n  t h i s  l o c a t i o n  

would probably use conveyors t o  move coal t o  a power p l a n t  s t o c k p i l e  arid 

e l  im ina te  the use o f  a t r u c k  and r a i l  haulage system (P lacer  Amex, . Inc. 

1977). Coal i s  est imated t o  c o s t  854' per  MMBTU F.O.B. mine ( B a t t e l l e ,  

1978). The o the r  l o c a t i o n  f o r  the  p l a n t  i s  a t  o r  near t idewater .  I n i t i a l  

hau l i ng  o f  the  coal t o  t he  power p l a n t  w i l l  be i n  120 t o  150 ton  .. . 

t r a c t o r - t r a i l e r  u n i t s ,  o r  poss ib l y  i n  l a r g e  t rucks  s i m i l a r  t o  those 

u t i l i z e d  a t  t he  U s i b e l l i  Mining Company operat ion.  A r a i l r o a d  would be 

requ i red  w i t h  an increase t o  a 400 MW p lan t .  "As the e l e c t r i c  load grows 

and coal consumption increases, a r a i l  road opera t ion  w i l l  rep lace the  

t r u c k  haulage system. A l a r g e r  s t o c k p i l e  w i l l  then be constructed," 

i n c o r p o r a t i n g  a tunnel -conveyor r e c l  aim system t o  del i v e r  crushed , coal . t o  

h igh  capaci t y  r a i l  way load-out s i  10s." ( B a t t e l  l e ,  1978) . . .. 

. . . . . . 
. T ranspor t ing  coal energy t o  l o c a l  and i n -S ta te  markets would i nvo l ve  con- 

s t r u c t i o n  o f  t ransmiss ion 1 ines f r a n  e i t h e r  the  Capps area, o r  from t i d e -  
> .  

water  t o  major towns i n  the R a i l b e l t  Area. Chugach E l e c t r i c  Assoc ia t ion  
. . 

a l ready  has a 138 KV t ransmiss ion c o r r i d o r  and l i n e  f r a n  i t s  p l a n t  near  

Tyonek c ross ing  the  Cook I n l e t  v i a  the  Susi tna R ive r  and Knik Arm (F igu re  

6-3). The cos t  t o  upgrade the e x i s t i n g  system t o  a 350-500 K V  o r  more 

system would be lower than cons t ruc t i on  o f  a complete ly  new one. 
. . . . 

Transmission cos ts  i n c l u d i n g  l i n e  l oss  have been est imeted t o  be 2.5 m i l  i s  

pe r  kwh i n  1975 do1 l a r s  from Beluga t o  Anchorage, and 3.9 m i l  1s i n  ~ a n u a r ~  

1, 1977 d o l l a r s  ( B a t t e l  l e ,  1978). 



CONCLUSION 

The equipment t h a t  would be used t o  t r a n s p o r t  coal from a  s i t e  t o  market: . 
i s ,  . t o  a .  g rea t  extent,  s i  t e -spec i f i c .  The costs o f  f u e l s  and , many 

serv ices  ' have' become q u i t e  v o l a t i l e  i n  'recent years, making choices 

concerning modes o f  t ranspor ta t i on  t o  be used several .years i n  the  f u t u r e  
' 

even m o , r e ' d i f f i c u l t .  

Many opt ions  f o r  t ranspor ta t i on  have been i d e n t i f i e d '  i n  t h i s  chapter, as . 

wel l  ,as some general i n d i c a t i o n s  o f  cost .  It seems c l e a r  t h a t '  marine 

t r a n s p o r t a t i o n  i s  the  on ly  mode f e a s i b l e  f o r  expor t  o f  coal from the 

Sta te .  The d is tance t o  p o t e n t i  a1 markets e i  i m i  nates o the r  a1 t e r n a t  ives. 

The s p e c i f i c s  o f  the  marine t r a n s p o r t a t i o n  t o  be used w i l l  depend l a r g e l y  

on changes i n  the  market s t ruc ture ,  coal  technologies, hnd t ranspor ta t i on  

technologies. . , .  

. . 

The same f a c t o r s  w i l l  i n f l uence  the  choice o f  t r a n s p o r t a t i o n  f o r  shipment . .. . 

t o  t idewater  o r  t o  Alaskan markets. Here, the  whole. range o f  f o G s  o f '  

t r a n s p o r t a t i o n  can be cons'idered . To some extent ,  however, the 

cons idera t fon  o f  coal t ranspor ta t i on  w i t h i n  the Sta te  may be secondary. 

I n  the 'near - te rm,  i t  i s  u n l i k e l y  t h a t  Alaska by i t s e l f  w i l l  prov ide a :  

l a rge  enough market t o  j u s t i f y  the  development o f  the -Beluga Coal f : ie ld;  
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APPENDIX 6-A 

HY DROTRANSPORT OF BELUGA COAL 

COLORADO SCHOOL .OF M,IN E S  RESEARCH INSTITUTE 
P.O. Box I12  

G O L . O E N .  COL.ORADO 80401 

. November 7,- 1972 

CSMRI Project No. C20906 

MI-. S. A. "Wiison 
852 Wilson Building 
  all as, Texas 75201 

. . 
, . 

Dear Mr..' Wilson: 

The following .letlkr report  presents our findings with regard to the hydraulic 
transport of coal from your P,laskan deposit. The data included here should 
provide your engjneering group with a firm basis for the preparation of a 
preliminary feasibility study of the hydrotransport problem. 

lNTKODU CTION 

Mr. S. A. Wilson is interested in a coal deposit on the Chuitna River in Alaska 
and he wishes to market about 5 million tons of coal per year from this deposit. 
Although market requirements a r e  not well defined, Mr. Wilson eavisions an ' 

operation similar  to the one a t  Black Mesa, Arizona, where the coal is ground 
and pumped, a s  a slurry,  through a long distance pipeline. 

In order  to determine whether or  not the hydrotransport idea was feasible, 
Mr. Wilson requested assistance from the Colol-ado School of Mines Research 
I.nstitut,e, ' On Septernhes 14, 1972, a propo~a.1, t o  qi:i~.dy the problem nas rrlacle 

. in a let ter  -from Mr. James  Lin.k to Mr. Wilson. The proposal was accepted 
and the study was completed in October and November 1972. 

" OBJI.=.CTIVE 'AND SCOPE 
. . 

The objective of the work discussed in this report  was to provide preliminary 
data s o  that the feasibility of the hydrotrallsport of the Chuitna coal could be 

e ~ a l u a t e d  by Mr. Wilson. Baslc product requirements were assumed to be : , ,  
similar. to those I published for the Black Mesa Pipeline coal. , .  

Mineral I t t d ~ t s ~ r y  re rear el^ 

. . 
. :a 

' 6 -22  



'. : 
Mr. S. A. Wilson 
Dallas, Texas 
November 7, 1972 
Page 2 

. . 

Samples of core from the ~ h u i t n a  coal deposit were provided by Mr. ~ i l ' s o ? .  
These were split longitudinally and pulverized to a size approximating the ' 

Black ~ e s a  coal. Slurries weye then prepared in the rheology laboratory 
with this coal and their viscosities measured. These and other data were; ... :'., 
then analyzed by means of a computer and friction losses  in .12-inch and 18- 
inch diameter pipelines were estimated. 

CONCLUSIONS AND RECOMMENDATIONS 

On the basis  of the preliminary rheology studies of the samples.submitted, 
i t  appears that the Chuitna coal is amenable to pipeline transport in s l u r ry  
form. No effort was made to develop cost data for this transport because 
the preliminary feasibility calculations were. outside of the scope of this 
study. However, friction head losses  for the s lu r ry  studied were found to , 

be somewhat higher than those for Black Mesa s lurr ies .  At ~ i a c k  Mesa 'a 
fr'iction head loss  of 19 psi per mile for a 5070 by weight s l u r ry  m'oving a t  
a velocity of 5.8 feet per  second in an 18-inch pipe is reported. A s imilar  
head loss  for the s lu r r ies  studied would be developed by a 4070 solids by 
weight s lu r ry  moving a t  a velocity of 4.9 feet per  second in an 18-inch pipe. 
This would indicate that somewhat greater  effort would be required to mcve 
the Chuitna s lu r ry  than the Black Mesa slurry.  

The specific gravity of the coal a s  received was found to be 1.452. This 
value appears to be toward the high end of the range for most 'coals and may 
reflect weathering o r  a high ash content. The effect of ash  in the hydro-. 
transport of coal is to increase the specific gr,avity of the coal and the vis:- 
cosity of the vehicle, and thereby increase the friction losses  in the slurry.  

The viscosity of the coal s lu r ry  increased from 17 cps a t  a solids concen- 
tration of 38.3% to 96 cps  at  a solids concentration of 42.770 by weight. This . . 

rapid increase in viscosity may be a function of the particle size distribution 
chosen for this study. . . 

If af ter  completion of the feasibility study,. the hydrotransport scheme appears 
to have merit ,  a study in the hydraulic test; loop should be conducted. The ef- 
fects cf s lu r ry  concentration and particle size distribution should be thoroughly 
investigated a t  that time. Market requirements with regard to coal sizing 
should a lso  be studied a s  should the physical and chemical properties of the 
coal. 
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DISCUSSION 
L 

Optimum pipeline design for the transport of a s l u r ry  requires the knowledge . . 

of that cri t ical  velocity for a given solids concentra'tion which will prevent. '.. ., . 
particle settling and minimize friction losses. In a coal. s l u r ry  this velocity 
is a function of particle size, solids concentrati,on, particle size distribution, 
and pipe diameter. Pipe diameter is also a governing factor in pipeline ca'- 
pacity. 

For  the purpose of the preliminary feasibility study, it  was suggested that a 
coal s ize consist s imilar  to that at the Blaclr Mesa pipeline be used. This' 
consist is reported to be a s  follows: 

+14 mesh 
14 x '28 mesh 
28 x 325 mesh 
-325 mesh 

. , 
Friction head losses for this s lu r ry  a t  a weight conce~ltration of 5070 solids . . 
a r e  reported to be 19 psi per mile in an 18-inch diameter pipe. 

Samp1.e. nescripei on a n d  Preparation - . , 

. . ,  

A sample bag containing several  plastic wrapped lengths of dri l l  core was r e -  
ceived a t  the Research Institute. The bag was labeled " ~ h u i t n a  River, Alaska, 
Core Hole D, August, 1971, 58 - 67'. " The bag contained about 10 pounds of 
coal core. 

The individual samples were carefully unwrapped and sawed longitudinally into 
two pieces. One half of thh core  was rewrapped and returned to the sample bag; 
the other half was put aside for the test work. 

Upon completion of the sample saw'ing, the core  was passed through a rol l  crusher 
to reduce it  to proper size for testing. . After passing through the rol ls  the sample 
w a s  crushed to 20 mesh in a Raymond mill. The following parti.cle distribution 
resulted * 

+20 mesh 0. 470 
20 x 28 mesh .2 7 . 570 
28 x 325 mesh 68.0010 
-325 mesh 4.1% 
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The resulting material  was much coarser  than that pumped a t  c lack Mesa. 
Therefore, the sample was reground in the Raymond mill to pass 65 mesh. 
The results  of this crushing were a s  follows: 

Screen Product 
(Tyler)  Mesh 

Weight 
70 

. . .  

, From this analysis it  will be seen that 77.270 of the coal is in the minus 65 
. ' plus 325 mesh fraction. The minus 325 mesh material  is somewhat over 

the 2070 limit 'set in the Black Mesa contract. This grind is somewhat finer 
. than desired, but the minus 325 mesh material  increases the fluid viscosity 

and any friction loss  resul ts  obtained with this sample should be conservative. 

Specific ~ r a v i t ~  of the Coal 

Spccific gravity of the coal. ae.mp1.e was determined using a modified version 
.of the procedure outlined in ASTM standards, 1969, Pa r t  11, D884-58. 
Methanol was used a s  the liquid component. The average specific gravity 
of the coal after  grinding to 65 mesh was 1.452. 

Viscosities and Specific Gravities 

Table 1 summarizes the s lu r ry  viscosities measured for given gravimetric 
concentrations a t  a constant temperature. Complete data sheets  a r e  given.in 
the Appendix as Exhibit 1. Figure 1 shows the relationship be tween dynamic 
viscosity, in centipoise, and concentration by volume. Volumetric concen: 
tration is a more basic variable than concentration by weight. . , : . 

. . ; . .  
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Table 1 

Summary of Viscometry Data 

Slurry: Alaskan coal (minus 65 mesh) in water. 

Concentration . 

Weight Volume Temperature Viscosj ty T=K,;,! 
Viscometer 70 70 " C  centipoise K I! n 

.- --.. - - . ' --- , * 

Stormer  
Stormer 

Brookfield 2 ~ ( l )  38. 3 29.9 20.0 16.8 12.3 ' 0 . 2 3 3  
Brookfield 3 C  39. 6 31.1 20 .4  27. 3 26.5 0.231 
Brookfield 3C 42. 7 33.9 21.2 95.9 93. 6 0.220 . . 

Brookfield 3 C 40.0 31. 5 20.9 23. 2 52.3 0.154 
I - 

1 / Cylindrical spindle number. - 
21  Not applicable. - 

'l'hese data suggest that 4070 by weight or  32% by volume i s  about the maximum . 
, > .  

conceiltration 'for this particular . size distribution for the coal submitted.'. ' Ex-.  
perience a t  the Colorado School-of Mines with other coals indicates that :coneen- . ' 

trations of 35% by weight call be slurried to, produce viscosities l e s s  than 1 0  cps. . . 
. . 

A major factor i s  the particle size distribution. It may be possible to s1urry.a 
higher concentraticin of the Alas-kan coal to give the same viscosity if the particle 
size distribution is shifted slightly toward the coarse r  sizes.  In addition to 
particle size distribution, the higher specific gravity of  the coal and possibly .: . , 

i t s  ash  content may be responsible for the higher vi.scosities and lower concen- . 

trations than originally expected. 
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Pipeline Energy Requirements 

Table I1 lists the predicted pressure drops due to friction in 12-inch and 18- 
inch diameter pipes transporting the slurries whose rheological properties . 

were determined by a Brookfield viscometer. Computations were made 
originally in SI (metric) units and then cnnveri:cd .to English units. Thia o x -  
plains the odd values for velocity in ft lsec listed in Table 11. 

Scaling up rheology data to predict pipeline energy requirements is still  an 
a r t  rather than a science. A scale-up method suggested by Metzner, Reed, 
and Dodge (1, 2) was used in a computer program to convert rheological data 
measured for a power-law fluid (the coal slurry) to pipeline fv'iction losses. 

The computed pressure drops appear to be reasonable. J. G. Mont fort in the 
May 8,1972, issue of The Oil and Gas Journal, cites a pressure drop due to 
frictian of 19 psi per mile for the Black Mesa coal s lurry pipeline. This is 
for a 50% by weight s lurry flowing a t  4200 gpm or 5.8 ft lsec in an 18-inch 

' diameter line delivering 660 tons of dry coal per hour. 

1 /. . Metzner, A. B,, and Reed, J. C., Plow of Nan-Nowlonian Fluida- 
CI,. 

Correlation of the Laminar, Transition, and Turbulent-Flow Regions, 
A. I. Ch. E. Jour., v. 1, no. 4, December 1955, pp. 434-440. 

21 Dodge, D. W., and Metzner, A, B., Turbulent Flow of Non-Newtonian - 
Systems, A. I. Ch. E. Jour., v. 5, no. 2, June, 1959, pp. 189-204. 
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.'. . . .  

Table I1 

Pipeline Energy Predictions 

Slurry: Alaskan Coal (minus 65 mesh) in water, S=1.452 

P re s su re  Drop in Psi per Mile 
Cw Temp. Vel. for  12-inch diameter for 18 -inch diameter 

'Ib Wt. Sm "C ftlsec- 4.9 6. 6 8. 2 9.8 4.9 6.6 8 .2  9.8 --- 

A similar  pressure  drop due to friction was computed for a 40% by weight 
,Chuitna s lu r ry  moving a t  4.9 f t /sec.  On the basis  of this comparison, it  
would appear that energy requirements for Chuitna s lu r r ies  will be higher 
at lower solids concentrations than those a t  Black Mesa. This will in- 
crease  the costs  for s l u r ry  transport, but the extent may only be determined 
by a complete feasibility study. 

. . .  
. . . . . - 

. . Thank you very much for this opportunity to serve  you. If you have any . : .  

questions regarding this s,tudy, . . please contact me. 

Si ncerely, 

I 
ames  M. Link 

Director of Research 
R. R ,  Faddick A i 

Slurry Transport Specialist 
Mining Division 

ebm 
enclosures 



C O L O R A D O  S C H O O L  O F  M , I N E S  R E S E A R C H  I N S T I T U T E  
. .  . 

VISCOSITIES O F  COAL-WATER SLURRIES 

Sample : Minus 65 Mesh Alaskan Coal in Water. 

Viscometer : S tormer. . . 

Sample Description: Specific Gravity of Coal: 1.4.52 a t  25°C. 
Concentration: 37. 5% by weigl~t.; 23. 2% hy volume. 
Temperature: 20. 1°C before test; 19. 9°C after test, 

Dynamic 
For c e Time for 100 Rev. Viscosity Time 

g t sec, average c P s ( l )  m in 

Remarks:  

1 / From calibratj,on charts for CSM S t n r m e r  '. : .  
pl 

viscome ter. 

Dynamic viscosity is 66 cps a t  20.0nC. Sub- : . 

stantial settling in Storn7er cup. Data nut  
considered accu.ratc, 



. , 

' C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  I N S T I T U T E  A - 2  

EXI-III3I.T 1 . . 

(continued) 

.Sample: Minus 65 Mesh Alaskan ,Coal in Water. 

Viscome ter: Stormer. 

. . 
: Sample Description: Specific Gravity of Coal: 1.452 a t  25°C. .. . ,  . 

Concentration: 40. 6% by weight,' 32. 0% by volume. 
Temperature: 19. 3°C before test; 19.4OC after test. 

I . 
, . 

Dynamic.. 
Force Time 'for 100 Rev. Viscosity Time 

g -  . t sec, average cps min 

1 / From calibration char ts  for CSM Stormer ' - 
viscometer. 

Remarks: Dynamic viscosity is 125 cps a t  19.4OC. Con- 
siderable deposition of coal in Stormer cup. . . 

Data not considered accurate. , . 



C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  I N S T I T U T E  A - 3  

Sample : Minus 65 Mesh Alaskan Coal in Water. 

Viscometer: Brookfield LVT, Spindle 2C. 

Sample Description: Specific GPavity of coal :  1 . 4 5 2  at  25OC. 
. . Concentration: 38. 370 by weight, 29. 770 by volume. 

Temperature: 20.0°C before test; 20. @ C  after tests. 

Remarks :  

. Dial 
Reading 

Time 
Average m in 

Dynamic viscosity a t  45 rpm by computer is 16.8 cps. 

Rheogram equation: T =  12. 3 7  0.233 



EmIBIrJ.' 1 
(continued) 

Sample:. ' Minus 65 Mesll'Alaskan Coal in Water. 
* .  

Visco'meter: Brookfield LVT, Spindle 3C. 

- . . . .  
Sample Description: Specific 'Gravity of Coal: 1.452 a t  25°C. 

'Concentration: 39. 6% by weight, 31.1% by volume. 
Temperature: 20. 5°C before test; 20.3OC after  test. .' 

, . Dial . . Time 

Tpm Reading Average m in 

Remarks: Dynamic viscosity a t  45 rpm by computer i s  27.:3 kps. . . 

~ h e & r a r n  equation: 7 = 26.5 rO* 231 
. . 



C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  I N S T I T U T E  
I 

EXIlIBIT 1 
(continue d )  

Sample : 

Viscome ter :  

Minus '65 Mesh  Alaskan C o a l  in Water. 

Brookfield LVT, Spindle 3C. 

Sample Description: Specific Gravi ty of Coal: 1 .452  a t  25°C. 
Concentration: 42.770 by weight, 33. 970 by volume. ' 

k I 

T e ~ n p e r a t u r c :  21. 2°C' beiore test;  L l .  2°C af te r  test .  

Dial Time 
rPm Reading Average 1-n ill 

. . 

Remarks :  Dynamic viscosity a t  45 rprn by computer  is 95. 9 cps. 

Rheogram equation: 



- . ,i -. .. . C O L O R A D O  S C H O O L  O F  M I N E S  R E S E A R C H  I N S T I T U T E  

EXHIBIT 1 ,  
(continued) 

. , 

Sample : Minus 65 Mesh Alaskan Coal in Water. 

Viscomet;er: Brookfield LVT, Spindle '3C. 

Sample . . Description: Specific Gravity of Coal: 1.452 at  25°C. 
Concentration: 40. 0% by weight, 31,. 570 by volume. 

. Temperature: 20.8"C before test; 21.0°C after  test. ' .  

Dial Time 
. '  . rPm Average m in - Reading 

. . 6 28.2 28.2 
12 31.4 31. 4 
30 36.4 36.4 
6 0 .40.1 40.' 1 4.0 

b Remarks: Dynamic viscosity at  45 rpm by computer is 23. 2 cps. 

Rheogram equation: 7 = 52.3 7 O* 154 
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REPORTS 
SuRveYs 
DESIGN 
SUPERVISION 

13 November 1978 

J Dr.; Gene Rutledge 
Qi vi .s ion  of Energy And Power 

Development / - State,  o f  Alaska 
/ t h  F loo r  
MacKay Bui 1 d ing  
338 Denal i  S t r e e t  

A1 aska 99507 

. . 
T'el ephone: (907) 276-0508 

748 F STREET 
ANCHORAGE. ALASKA @@SO1 

27k-@212 
29s-3226 . 

Subject :  Proposed System, 
Economi c a l  Shi pment , 
Beluga Coal 

Dear Dr. Rutledge: 
t 

Economical s h i  pment o f  Be1 uga coal w i  1 1 requ i  r e  i ngenui ty and 
. innovat ion .  

Beluga coal  can prsbably b~ s n l d  Sn the  near f u t u r e  on thc  
West Coast and i n  Japan i n  compet i t ion  w i t h  desulphur ized f u e l  o i l .  
This would reduce ou r  dependence on f o r e i g n  o i l ,  improve our  balance 
of payments, f r e e  r e s i d u a l  o i l  f o r  upgrading t o  l i g h t e r  f u e l s  and 
c rea te  jobs i n  Alaska. 

.. . . .  . 
Beluga coal  i s  about '25 percent  moisture and 10 percent  ash. i, . ', 

Heat content  runs about 8,000 BTU per  pound. Average rank i s  
Subbi tuminous " C " .  I be1 ieve  t h i s  coal  s lacks  comparat ive ly  e a s i l y  
on exposure t o  t h e  a i r ,  S i m i l a r  Alaska coa ls  heat  q u i c k l y  when s to red  
i n  o r d i n a r  p i l e s ,  and there  may be a g rea ter  than average r i s k  o f  T r i v e  i n  p l  es and i n  s h i p ' s  holds due t o  spontaneous combustion. 
Even so, Beluga coal  ha's o n l y  about 0.2 percent  s u l f u r ,  and i s  a l s o  
t h o u g h t ' t o  be very  low i n  heavy metals.  

The t o t a l  system of  coal use inc ludes  mining, l and  transportat. iot1, 
c lean ing ,  s i z i n g ,  storage, load ing ,  marine t ranspor ta t i on ,  unloading, 
1 and t ranspor ta t i on ,  storage, recovery and f i r i n g .  The t o t a l  system 



must ' o f f e r  economies of scale,  simp1 i c i  ty ,  specialization, security 
and low pollution to  be competitive. 

Mining i s  assumed to begin in the Capps coai beds. The 
. . str ipping r a t io  i s  lower than in the Chui tna beds. 

As-mined coal i s  loaded into 80-ton ra i l  cars.  Electric 
1 ocomoti ves haul uni t ,  t ra ins  about '30 mil es to  a coal cleaning and 
processing plant a t  Beluga. About %miles of th i s  run i s  o'n a . . 

2 percent down grade. '~ocomoti ves are  designed for  regenerative .., -. .*.  

brak.ing. .Emp.tj/ t ra ins  on the upgrade would use some of the re- 
generative power and connection' to  the.  Anchorage power, grid .waul d ' . 

stabi l  i ze the' regeneration. 

The coal i s  processed to  yield two fractions - clean, sized 
coal for  marine transportation and shaly coal fo r  local power 
generation. 

Shaly coal for  local power generation is' burned in fluidized 
bed boilers in the presence of limestone. The purpose i s  to  reduce 
emissions of sulfur  and nitrogen oxides and to  b u r n  shaly coal . 

effect ihely without fusion of the ash. Ash i s  disposed of by f i l l i n g .  
. . 

. I Coal i s  handled, stored, loaded, unloaded, stored and recovered 
using the Marcona System. . In th i s  system, coal i s  suspended in water 
a t  'the processing plant. The coal suspension i s  then pumped to  

' 

storage ponds; These ponds are  kept free of ice using power plant . . .  
coo1'in.g water. 

Coal i s  resuspended using Marcona j e t s ,  and then pumped aboard 
ships o r  barges. Because the coal pipeline from the storage pond 
to the ship i s  short  compared with coal pi pel ines fo'r long-distance 
coal transportation, high flow ra tes ,  high turbulence and high head 
loss a re  tolerable,  an'd a relat ively coarse coal can be loa'ded. 

The. water used to  suspend the coa1,drains freely through the ' 

relat ively coarse coal i n  the hold of the ship or .  barge, and 'is pumped 
ashore. The use of relatively-coarse coal i s  essential  to  permit 
quick drainage. Drainage of f ree  water allows the s h i p  or barge to '  
carry a much larger  lo'ad of coal. Quick drainage avoi'ds dela'y a t  
.dockside while potentially pol 1 uting drainage water i s  pumped ashore' 
for  s e t t l  ing and re-use or  treatment and disposal . 

. . .  

, . Integrated tug-barges* are  the l eas t  expensive way to  transport 
coal t o  'the West 'Coast, and may even be competi t i  ve with Japanese 

* 0'  Donne1 , J .  P., "100,000-dwt Tug-barge planned ," O i  1 'and Gas 
Journal-, October-1, 1973, page 61-65'. 



ships i n  t r a n s p o r t i n g  coal  t o  Japan. ,The, bow o f  the  tugs i s  locked 
i n t o  a notch i n  the s t e r n  of  t he  barge, and the  barge i s  pushed, 
r a t h e r  than being towed on a cable. D r a f t  i s  about 80 percent  o f '  
the d r a f t  o f  sh ips o f  equal tonnage, and t h e  i n i t i a l  cos t  o f  t h e  ' .  

, ' i n t e g r a t e d  tug-barge i s  o n l y  about 70 'percent o f  t he  cos t  o f  a 
. 

convent ional  c o l  1  i e r  o f  s imi  l a r  tonnage. . . 

The i c e ,  cur ren ts ,  t i d e s  and depths a t  Beluga seem t o  r e q u i r e  
a spec ia l  l o a d i n g  f a c i l i t y .  Such a f a c i l i t y  i s  proposed t o  c o n s i s t  
o f  an ice-breaking o f f sho re  mooring caisson connected t o  shore by 
p i p e l i n e s  l a i d  i n  trenches on the  bottom. Vessels vane w i t h  the  , 

c u r r e n t  t o  a p ro tec ted  p o s i t i o n  behind' t h e  mooring caisson. Coal and 
r e t u r n  water are c a r r i e d  i n  hoses between the  vessel and t h e  mooring 
caisson.  

. . 
An a1 t e r n a t i  ve t o  the i ce-breaki ng o f f sho re  mooring caisson 

might  be t o  p rov ide  ice-break ing  and c u r r e n t - d e f l e c t i n g  mooring , . 
caissons a t  both ends o f  the  present  North Forelands dock. 

i n  
nea 

Unloading a t  d e s t i n a t i o n  i s  done w i t h  Marcona j e t s  i n s t a l  l e d  
t h e  double bottom o f  the  vessel.  Power p l a n t s  should be on o r  
r navigable water  t o  minimize f u r t h e r  coal t r a n s p o r t a t i o n  costs.  

Harold H. G a l l i e t t ,  Jr., 
Registered C i  v'i 1 Engineer 

.. . 
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CHAPTER 7 

ENVIRONMENTAL ASSESSMENT OF THE 

BELUGA COAL FIELDS 

INTRODUCTION 
, 

. . . 3 

The development o f  the  Be1 uga coal f i e 1  ds i s  a massive p r o j e c t  and, i n  the  . 

'course ' o f  t h i s  discussion, some subjects, have been on ly  s u p e r f i c i a l l y  
I :  

covered. As o r i g i n a l l y  envisioned, t h i s  r e p o r t  was t o  have drawn h e a v i l y  

on work t o  have been conducted 'by the Argonne Nat ional  Laboratory. I t  was 

intended t h a t  t h e i r  i n d e n t i f i c a t i o n  o f  env i romen ta l  parameters, 

establ ishment o f  a basel ine data moni to r ing  program and procedures, and . 

i d e n t i f i c a t i o n  o f  re1 evant rec lamat ion techno1 ogies would prov ide  valuable 

in format ion  and ana lys i s  which were n o t  poss ib ie  under the budget 

c o n s t r a i n t s  o f  the  DEPD study. Unfor tunate ly ,  the  Argonne program was n o t  

funded. Consequently, t h i s  chapter i s  presented w i t h  the  ac know1 edgeme.nt 

t h a t  i t  i s  l i m i t e d  i n  scope and depth and add i t i ona l  study i n  needed. 

As has been pointed o u t  by the S ta te  o f  Alaska, Department o f  ~ n v i r o n -  

mental Conservation, D i v i s i o n  o f  Planning and Program Coordinat ion i n  

t h e i r  review of t h i s  chapter, some o f  the in format ion  sources used . fo r  
t h i s  p r o j e c t  have been superseded. Because t h i s  r e p o r t  covered such a 

l a rge  number o f  subjects, no t  a l l  o f  the  environmental issues have been 

covered i n  g rea t  depth. I n  l i n e  w i t h  the  Department o f  Environmental 

Conservat ion's recommendations, more recent  and more s p e c i f i c  i n fo rma t ion  

can be found i n  the  Alaska Department o f  F i sh  and Game (ADF&G) Coastal, 

Hab i ta t  A t l as  and Resource Inven to r ies  pub1 ished through the  Coastal Zone 

Management Program (CZM) . These source mate r ia l  s  conta in  c u r r e n t  and 

d e t a i l e d  in format ion  regarding, among o the r  subjects, escapement, h a b i t a t  

and l i f e  h i s t o r y  data which supplement the  d i s t r i b u t i o n  maps. 

Fur ther  i n f o m a t i o n  on the  environmental issues r e s u l t i n g  frm coal f i e l d  

development p;oject can be found i n  the  P lacer  , h e x  env i romen ta l  impact 
. . 

statement. The Bureau o f  Mines a lso  i s  developing in format ion  on t h i s  

subject .  ~ n o i h e r  source of in format ion would be the Un:ited s ta tes  

Geological Suryey. 



ENVIRONMENTAL BASELINE 

It i s  the  purpose o f  t h i s  chapter t o  e s t a b l i s h  the  environmental bac'k- 

ground of the Beluga Coal F ie lds .  The chapter emphasizes s o i l  and s o i l  

cond i t i ons  dea l ing  o n l y  summarily w i t h  env i romen ta l  impact on water and 

ai.r. The scenario f o r  the decision-making process and governmental 

permi t  process discussed i n  another chapter. I n  regard t o  the  in for ina t ion  

inc luded i n  t h i s  chapter, unless otherwise noted, a l l  quotat ions, t ab les  

o r  l i s t s  are from the Alaska - - Regional P r o f i l e s  Study, "Southcentral  

Region," canposed by the  U n i v e r s i t y  o f  Alaska, A r c t i c  Environmental 

I n fo rma t ion  and Data Center (1974). 

LOCATION 

Geographical ly,  the Beluga Coal D i s t r i c t  discussed i n  t h i s  r e p o r t  i.s 

located on the western shore o f  cook I n l e t  between 40 aild 60 m i les  due 

west of Anchorage and i s  bounded by the  Cook I n l e t  on the east  and so.uth; 

the  Chakachatna R ive r  on the  west; the Capps G lac ie r  and Beluga ~ a k e '  on. 

t h e  n o r t h  and northwest, and the  Beluga R ive r  'on the  n o r t h  and nor theast .  

By l ega l  descr ip t ion ,  t h e  area i s  contained i n  t h e  following townshiips,of: 

t h c  S w a r d  Meridian: , 

T.llN., R.10 - 14W. inc lus i .ve  
T.l2N., R.10 - 14W. i n c l u s i v e  
T. 13N., R. 9 - 14W. i n c l u s i v e  
f.l4N., R.10 - 14W. i n c l u s i v e  
T. 1.5N., R. 11 - 14W. i n c l u s i v e  

CLIMATE 
' I  

The Be1 uga D i s t r i c t  fa1 1 s w i t h i n  the  t r a n s i t i o n a l  c l  imate zone between' a 

mar l  tlme and a con t inen ta l  c l  imate, a t  t imes assuming t h e  c h a r a c t e r i s t i c s ' '  

o f  one o r  the other .  The h igher  e levat ions  and in land  areas are l e s s  ' 

a f f e c t e d  by ocean moderation and more c l o s e l y  resemble . a con t inen ta l  . 
, .  

c l  imat'e zone. . ,  1 

. . 



With l o c a l  v a r i d t i o n s ,  t he  .mean annual temperature i s  genera l l y  above one 

degree Centigrade ( t h i r t y - f o u r  degrees Farenhei t )  . January minimum ' %and 

maximum temperatures range f r a n  .O-4°F. , t o  , 16-20°F. J u l y .  minimum and 

maximum temperatures range from 46-50°F t o  64-68OF.. 

. 8 

Based on reg iona l  in format ion,  t h e  Beluga D i s t r i c t  can be assumed t o  have * 
. . 

a growing season ranging f r a n  68 days i n  the upland areas t o  115 .,day.s 

a1 ong' .the coast.  

The mean annual p r e c i p i t a t i o n  r a t e  i s  150 t o  250 cent imeters (60 t o  100 - . 

inches) which inc ludes the  water equ iva len t  o f  t he  mean annual snowfal l  o f  . 

50 t o  100 cent imeters (20 t o  40 inches).  

HYDROLOGY 

Three major r i v e r  systems, ' the Chakachatna, Beluga, and the Chuitna 

(Chui t ) ,  d i a i n  the area along w i t h  numerous small streams and creeks 

running through the. systems. The Chakachatna, which heads i n  Chakachamna . .. 
Lake, and i t s  g lacer - fed  t r i b u t a r i e s  d. ra in the extreme 'western and 

southwestern po r t i ons  o f  the  d i s t r i c t .  The Chuitna, a l so  c a l l e d  the  

Chuit, a non-glac ia l  r i v e r ,  and i t s  t r i b u t a r i e s  d r a i n  the  c e n t r a l  and 

southern p o r t i o n s .  o f  the  d i s t r i c t .  The g l a c i e r - f e d  Beluga, which has. i t s  

headwaters a t  Beluga Lake, d ra ins  the  nor thern  sec tor  o f  the d i s t r i c t .  
1 

The Chakachatna System, which begins i n  the 26 square m i l e  Chakachamna 

Lake, has a 1,620 square m i l e  drainage basin. With an approximate l eng th  

o f  36 mi les,  the Chakachatna has an est imated f l o w  o f  4,140 cub ic  f e e t '  p e r '  

second, an annual est imated . r u n o f f  o f  th ree  mil .1 i o n  acre  f e e t ,  and , i s  

considered a prime p o t e n t i a l  h y d r o e l e c t r i c  s i t e  a t  an i n s t a l  l e d  capac i ty  

o f  366 MW w i t h  a very low index c o s t  o f  6.5 as de f ined by the Alaska Power , 

Administrat ion' .  The. index c o s t  i s  . the  est imated 1965-66 busbar m i l  1 cos t  .: 
7 ,  ' 

per  Kwh f o r  developing the  s i t e ,  , n o t  i n c l u d i n g  transmissions costs.,  

TheChui tna  R ive r  (Chu i t ) ,  which r i s e s  near the  southern edge o f  the  Capps 
. . 

G lac ie r  and flows 27 m i les  westward t o  the  Cook I n l e t ,  i s  n o t  a g l a c i a l l y  

fed r i v e r .  I t  dra ins  an approximate area o f 1 5 0  square m i les  and has an 
! 



average. estimated f low o f  200 cubic f e e t  per second. Although i t  i s  

i d h n t i f i e d  as a po ten t ia l  hydroe lect r ic  s i t e  w i th  an i n s t a l l e d  capacity o f  

9. MW, i t  has a very ,high index cost, 83.4. 

The 35-mile long Beluga River drains an area o f  930 square miles, has an 
t 

annual estimated runo f f  o f  1.8 m i l  1  ion  acre feet, and an average estimated 

f l ow  of 2,400 cubic f ee t  per second. Two po ten t ia l  hydroe lect r ic  s i t e s  

have been i d e n t i f i e d  on the Beluga: the Upper Beluga s i t e  w i t h  an 

i n s t a l l e d  capacity, o f  48 MW wi th  an index cost  o f  11.1, a lower pr iced 

s i t e  'as  defined by the Alaska Power Administrat ion, and the Lower Beluga 

s i t e  w i th  an i n s t a l  l ed  capacity o f  15 MW wi th  an index cost  o f  19.1 being 

s l  i g h t l y  higher than the, former. 
L 

 lood din^ occurs r egu l s r l y  i n  the spr ing along the e n t i r e  length o f . ' the 

Beluga, lower por t ions o f  the Chakachatna, and upper reaches o f  the 

Chu i tna. Almost a1 1 surface water o f  the area i s  o f  the.  calcium bi,car- 
. .  . 

bonate type 'and , i s  low i n  dissolved so l  i ds  a1 though i n  the lowlands, water . . 

may conta in  object ionable amounts o f  i r o n  and organic matter. Most o f  the 

g l ac i a l l y - f ed  streams have h igh s i l t  concentrations, espec ia l ly  dur ing the 
. . 

.summer. Suspended sediment concentrations , range from less than 50 

mi l l ig rams per l i t e r ,  f o r  streams o r i g i n a t i n g  i n  the area, t o  50-200 

mg / ' l i t e r ,  fo r  streams o r i g i na t i ng  outs ide the d i s t r i c t .  We1 1s i n  t hea rea ,  

y i e l d  : lo-100 gal lons per minute. 

The water temperatures o f  most lakes and streams average 0°C (32°F) i n  the 

>w in te r 'and  l Z ° C  (53°F) i n  the-summer. 
3 

. , 

.During the Wisconsin o r  I 1  l i n o i a n  age o f  the Quaternary times, the Beluga 

~ b a l  D i s t r i c t  .was covered b y ?  large i ce  f i e l d .  Because o f  the i c e  f ield,,  
. . 
, the  present s o i l  geology consists p r i m a r i l y  o f  g lac io lacust ine deposits. 

These s i l  t - r i c h  deposits, produced by g l ac i a l  ly-dammed 1 akes, 

d iscon t inuous ly  , . mantle . g j ac i a l  , and g l a c i o f l u v i a l  desposits . o f  . ;. 

.unconsol'i'dated: mater ia l  l a i d  dur ing the P le is toc ine  Epoch. 



Geological l y  speaking , the  area i s  young w i t h  r e s u l t i n g  s o i l  p r o f i l e s  

b e i n g  poor ly  developed. The' higher, upland e levat ions  c o n s i s t  p r i m a r i l y .  
of s l i g h t l y  t o  moderately modi f ied  g l a c i a l  moraines and associated drift;. 

Wind blown s i l t s  cover much o f  these upland deposits.  Along the  major 

r i v e r s  and streams are we1 1-sorted f l o o d  p la in ,  terrace,  and a l l u v i a l  f an  

deposits.  . The lowland areas are mantled w i t h  g l a c i a l  deposi ts  t h a t  range 
. 

w ide ly  i n  t e x t u r e  and are  o v e r l a i n  by we1 1 drained t o  poor ly  drained s i l t  

loam o f ten  w i t h  peat bogs i n  the depressions. , 

. The area i s  genera l ly .  f r e e  o f  permafrost w i t h  a few i s o l a t e d  masses 
. . 

present. 
. . . . .  . .. . . . .  ' 

~l t h o u g h  the Be1 uga .Coal D i s t r i c t  i s  geological  l y  young, w i t h  coCC6.- 

, , ' L  sponding poorly-devel oped s o i l  p r o f i l e s ,  there  i s  a su rp r i s ing  ar ray  o f  

s o i l  types' present. 
I .  

, . , . 

. , 
. . 

. . The. southern and southwestern p o r t i o n  of t h e .  d i  s t r i c t ,  T. l l N . ,  R. 12-14W. 
. . 

and T.l2N., R.13 and 14W., 1 i e s  i 'n a zone where s o i l s  a re  genera l ly  

drained, water - la id  mater ia ls .  The s o i l s  have a sandy t e x t u r e  w i t h  a low 

~ r o s i o , n '  po tent ia l '  a n d  the  slopes a re  genera l l y  l ess  t h a n  12 percent.  or 
a g r i c u l  t u  r a l '  purposes, these s o i l  s a re  considered nonarable, su i tab1 e on ly  

The higher, a l p i n e  e levat ions  o f  the  west cen t ra l  p o r t i o n  o f  the  area, 

near the  Capps Glac ier  have s o i l s  t h a t  range f r a n  wel l -dra ined dark. s o i l s  

fo rmed i n  f i nb  volcanic ash o f  a medium loamy t e x t u r e  w i t h  medium erosion, 

p o t e n t i  a1 . and slopes exceeding 12 'percent t o  poorly-drained, p a r t i  a1 1 y 
, . . . 

dec.omposed peat conta in ing  lenses o f  volcanic ash. These s o i l s  a re  25-50 

a r a b l e  and are  we l l  su i ted  f o r  grazing pukposes. Both t h e  Capps 

Coal F ie ld ,  . t h e  f i r s t  f i e l d  scheduled f o r  development, and the  main . . 

p o r t i o n  o f  ' t h e  Chu i tna  West Coal ~ i e l d ;  l i e  i n  t h i s  s o i l  zone. 

The east  cenwa l  ,and nor thern  po r t i ons  o f  t h e  d i s t r i c t  conta ins s o i l s  t h a t  

range from poor ly  dra ined f i b r o u s  peat which freezes i n  t h e  winter ,  t o  , 
. . 

we1 1-dra'ined pc id  s o i l s  ranging from loamy t e x t u r e  t o  gravel w i t h  low t o  

medium . e ros iqn  p o t e n t i a l  pn slopes' o f  genera l l y  l ess  than 12 percent.  



Being 50 percent  o r  more arable, these s o i l s  a r e  eminent ly  su i ted  f o r  some 

form o f  a g r i c u l t u r e .  The ~ h r e e m i l e  Coal F i e l d  1 i e s  e n t i r e l y  w i t h i n  t h , i s  

s o i l  zone. 

Loca l l y ,  shal low bogs e x i s t  i n  the low, poor l y  drained depressions o f  the  

area, and along the  coast, marshes o f  f i n e  s i l t  . occu r - -pa r t i cu la r l y  among 

the  d e l t a s  o f  the '  major r i v e r s .  
. , 

F ive  major  vegeta t ion  cunmunities are  found w i  t h i n  the  boundaries o f  the 

Beluga Coal D i s t r i c t  ' study area: 1. Alpine, 2. High   rush, 3. upland' 

Spruce-Hardwood Forest, 4. Low1 and Spruce-Hardwood Forest, and 5: 'wet 

Tundra. Two o f  t he  systems, the Lowland and Upland Spruce-Hardwood 

Forests, domi.nate the  area and comprise approximately 60-70 percent  o f  the 

vege ta t i  on present.  

See Appendix 7-A f o r  a l i s t i n g  o f  those p l a n t s  t h a t  may occur i n ' t h e  

Beluga Coal D i s t r i c t  area. 

A1 p ine  Vegetat ion Community 

The A1 p ine  community, located i n  the  extreme western  h igher  e levat ions  o f .  

t he  area, occupies l ess  than th ree percent o f  t he  land area considered. 

Th is  system " i s  composed most ly  o f  low mat p lants,  bo th  herbaceous. and . ; . 

shrubby, and i s  t y p i c a l l y  found on rock  and rubb le  o f  mountains. above 2500, . . 

f t  (800111). . . .Regeneration ( p l a n t  growth) i s  ' o f t e n ,  extremely slow 

f o l  lowing damage by f i r e ,  mechanical disturbance, o r  by overgrazing. Some 

1 ichens may. r e q u i r e  more than 60 years t o  f u l l y  recover." 
, . .. 

The p l a n t  'ma te r ia l  t h a t  c m p r i s e s  the core o f  t h e  A lp ine  vegetat ion'  
community O s  as f o l  lows : 



Shrubs 

Resin B i r ch  
Dwarf A r c t i c  B i r c h  
A r c t i c  W i l  low 

, Crowberry 
Labrador Tea 
Mountain Heather 
Rhododendron 
Dwarf Blueberry 
A1 p i  ne Bl uebe rry 
A1 p ine  Bearberry 

Grasses, Herbs, Others 

Mountain Avens 
Moss' Campi on . 
A r c t i c  Sandwort 

.% Cassiope 
A1 p ine  Azalea 
Sedges 
Lichens 
Mosses 
Mic. Fungi 

Betu l  a glandulosa ,. . 

B. nana, ssp. e x i l i s  ' . 
3 . "  

. I  : 

S a l i x  a r c t i c a  ssps. I 

Empetrum n igrum ssps. 
Ledum pal u s t r e  ssp groenl andicum 
Phyl lodoce ssp. . . 
Rhododendron lapponicum . ; 
Vaccinium caepi tosum . . 

V. u l  iginosum ssp a1 pinurn>'. ': 
Arc tos  taphyl  os a1 p ina  . . 

Dryas spp 
S i l  ene acaul i s  ssps 
M inuar t i a  a r c t i c a  
Cassiope spp 
L o i  se l  u r i a  procumbens 
Juncus spp 

~ i g h  Brush Vegetat ion Canmuni ty 

11 Located i n  the  west cen t ra l  p o r t i o n  o f  the  Beluga d i s t r i c t ,  t he  High Brush 

p l a n t  community covers approximately 1 5  percent o f  the  land area. "The 

dominant species i n  these dense, open brush systems range from wi l lows 

along streams t o  a lde r  above t imber1 ine. The type occurs between beach 

and fo res t ,  between tree1 i n e  and a1 p ine  tundra, i n  avalanche paths through 

forests,  on f loodp la ins ,  and i n  o l d  f o r e s t  burn areas. Trees, such as 

quaking aspen, ,Alaska paper bi.rch, and. 'white spruce .may be present bu t  a re  

.widely ,scattered. The h igh  brush system occupies a great  v a r i e t y  o f  

s o i l s - - f r a n  poor l y  drained w i t h  permafrost i n  low r i v e r  va l l eys  t o  . ' '  

wel l -dra ined shal low upland s o i l s  on .moraines. It i s  a lso  found on 

outwash and mountain slope' s o i l s  w i t h  i n te rm i  t . tent  permafrost.. . .species 

composition var ies  considerably w i t h  locat ion . "  



The f o l l o w i n g  l i s t  i d e n t i f i e s  those p l a n t  species most l i k e l y  t o  be found 

i n  t h i s '  system: 

Shrubs 

S i t k a  Alder  
American Green A1 der 
Thin1 e a f  a1 der 
Dev i l  I s  c lub  
Wil low 
Currant  
Bl  ueberry 
Raspberry 
Soapberry 
L igonberry 
Alaska Spirea . , 

Thimbl eberry 
Sal monberry 
Dogwood 

Alnuscrispa ssp. s inuata  
A. c r i s p a  ssp. c r i s p a  

'A. incana ssp. t e n u i f o l  i a  
Echinopanax horr idum 
S a l i x  ssp. 
Vaccinium spp. 
Rubus spp. 
Shepherdia canadensis 
Vaccinium v i  t i s - i daea  ssp. minus 
Spi rea beauverdi ana 
Rubus p a w i f l o r u s  

. ,  

Var. grandi f l .orus 
R. spectabi 1 i s  
Cornus spp. 

Grasses, Herbs, Others 

B l u e j o i n t  
Fescue 
Yarrow 
Lupine 
Jacob ' s Ladder 
Horse ta i l  
F i  r a v e d  
Parsley f e r n  
Lady f e r n  
Marsh f e r n  
F r a g i l  f e r n  a 

Lichens 
Mosses 

Cal amagrosti s spp. 
Festuca spp. 
Achi l  l e a  spp. 
Lupinus spp. 
Pol emonium spp. 
Equi se turn spp. 
Epi 1 obium angus t i f o l  ium, ssps. 
The1 p t e r i s  phegopteris 
Athyrium f i l  ix- femina . .  . . 

Upland Spruce-Hardwood Forest  Vegetat ion Community 

The Upland Spruce-Hardwood Fores t  covers most o f  t he  southern and cen t ra l  
p o r t i o n s  o f  t he  Beluga d i s t r i c t ;  approximately 40 percent  o f  the  land 

area. "This i s  a f a i r l y  dense, mixed f o r e s t  composed o f  whi te spruce, 

Alaska paper b i  rch, quaking aspen, b lack  cottonwood and bal sam poplar." 

Occupying por t ions  o f  n e a r l y  a l l  wel l -dra ined s o i l  types " l a rge  areas o f  

t h i s  .system are general l y  found on the more deeply thawed, we1 1-drained 

sou the r l y  slopes a t  lower t o  mid-elevat ions and on bench lands.. ." 



I t  i s  from t h i s  vegeta t ion  community t h a t  tree's are  being t a k e n  by t h e  .. . 

Tyonek ~ i m b e r '  Company and Kodiak Lumber M i l l s  f o r  wood ch ip  and saM log ,  

operat ions. The t imber lease lands, located i n  the  southern p o r t i o n  o f  t h e  

Beluga d i s t r i c t  (T11. and 12N., R12-14W., S.M.) occupies lands i n  which 

"the' beet le - in fes ted stands ( o f  t imber)  a re  predominantly S i  tka spruce 

w i t h  some whi te spruce... . ' I% . ..,. 
. . 

"Timber p r o d u c t i v i t y  on the west shore o f  Cook I n l e t  i s  high. A U.S. 
Forest  Service inventory  o f  the  area i n  1971 ind i ca ted  almost as much 
volume produced by the  r e l a t i v e l y  small area (45,000 acres o r  18,200 
hectares) as i n  Alaska's e n t i r e  Kuskokwim R ive r  f l oodp la in .  Most of 
t h e  canmercial f o r e s t  land produces more than 30 cubic f e e t  per  acre 
(cu. f t . /ac. )  per year o f  new growth. Tota l  n e t  volumes per acre 
range from a low o f  approximately 600 BF t o  30.2 MBF. The o v e r a l l  
average, i s  10.6 MBF o r  2,140 cu. ft." 

" In format ion  on the  s p e c i f i c  m o r t a l i t y  causes i s  n o t  ava i lab le ,  b u t  
blowdown, disease, insect ,  and animal damage i n  t h a t  order  are  t h e  
most l i k e l y  agents. Present ly ,  a cond i t i on  e x i s t s  which could 
des t roy  the  e n t i r e  t imber resource o f  t he  west Cook I n l e t  area 'and 
t h e  southwestern p o r t i o n  o f  the  Susi tna Val l ey .  Due t o  a prolonged 
drought, poss ib ly  augmented by land c l e a r i n g  i n  the  area over a 
per iod  o f  years, t he  endemic spruce beet1 e, Dendroctonus r u f  ipennis,  
popu la t ion  has exploded t o  epidemic propor t ions  and has a1 ready 
ravaged thousands o f  acres. The beet les  are  spreading and w i l l  
con t inue t o  destroy add i t i ona l  t rees  u n t i l  checked n a t u r a l  l y  o r  
chemical ly. " I 

The fo l ' low ing l i s t  i d e n t i f i e s  those p l a n t  s'pecies most l i k e l y  , to be found. 
. ,. . 

i n  the  Upland Spruce-Hardwood Forest  canmuni ty: -. / ' 

a 

Trees -. . 

White spruce 
B1,ac.k spruce 
Quaking aspen 
Alaska paper b i r c h  
Black cottonwood 
Balsam poplar  

Shrubs 

Picea glauca 
P. mariana 
Populus tremuloides 
Betu la papy r i f e ra  spp. h u m i l i s .  I 
Populus bal sami f e r a  ssp. t r i chocarpa 
P. bal  samifera ssp. bal samifera. . . . 

Wil low Sal i x  spp.. 
A1 der  Alnus spp. 
Rose , Rosa spp. 
High bush cranberry Viburnum edule 



i i g o n b e r r y  
Raspberry 
Currant  

Grasses, herbs, others 

B l u e j o i n t  
F i  reweed 
Horse ta i l  
Parsley f e r n  
Marsh f e r n  
Lady f e r n  
F r a g i l e  f e r n  
Other fe rns  
Lichens 
Mosses 
MIIS hrnms 
Other fung i  

Vaccinium v i  t i s - i daea  ssp. mi'nus 
Rubus idaneus subsp. melanolasius , 
Ribes spp. 

Cal amag'rostis spp. 
E p i l  obium angust i fo lo ium ssps;' 
Equ i setum spp. 
Criptogramma c r i s p a  var. s i  tchensi s  
The1 y p t e r i s  phegopteri  s  
Athyrium f il ix-femina 
Cy$ t o p t e r i s  f r a g i  1 i s  ssps. 

Lowland Spruce-Hardwood Forest  Vegetat ion Canmunity 

The. second major p l a n t  communi ty,  t he  Low1 and Spruce-Hardwood Forest, 

covers approximately 35 percent  o f  the land area and i s  located i n  the  

n o r t h  and no r thcen t ra l  por t ions.  "This i s  a dense t o  open lowland f o r e s t  

o f  evergreen and deciduous trees, i n c l u d i n g  pure stands o f  b lack spruce. 

It usua l l y  occurs on areas o f  shal low peat, g l a c i a l  deposits, outwash 
p la ins ,  and on nor th- fac ing  slopes. . . .Open f o r e s t  stands w i t h  l i chens  

provide excel l e n t  w i n t e r  range f o r  c a r i  bou. , W i l l  ows ' and o ther  brush 

species f u r n i s h  she1 t e r  and browse f o r  moose." 
c .  

. . 

The f o l l o w i n g  a re  the  co,re species o f  a Lowland Spruce-Hardwood Forest:  

Trees 

Black spruce 
White spruce 
Alaska paper b i r c h  
Quaking aspen 
Bal Sam pop lar  
Black cottonwood 

Picea mariana 
P. glauca 
Betu la p a p y r i f e r a  ssp. humil i s  . 
Popul us tremuloides 
P.. balsami f e r a  ssp. bal  samifera" 
P. balsamifera ssp. t r i chocarpa . .  



. ' Shrubs 

Wi l low 
Dwarf a r c t l c  b i r c h  
L igonberry 
Blueberry 
La brad o r  tea 
Crowberry 
Bearberry . 

Sa l i x  spp. r ,  . 
Betula nana ssp. e x i l i s  
Vaccinium v i  t i s - i daea  ssp. minus: . 
Vaccinium spp. 
Ledum pal u s t r e  ssp. groenlandicum 
Empetrum nigrum ssps. 
Arctostaphylos uva-ursi  ssp.. . . .. . 

m i  nus . _ . . . .. 

.Grasses, herbs, othe.rs 

Cotton grass 
Horse ta i l  
F i reweed 
Parsley f e r n  
Marsh f e r n  
F r a g i l e  f e r n  
Lichens 
Mosses 
L iverwor ts  
Mushrooms 
Other fung i  

Eriophorum spp. 
Equisetum spp. 
Ep i l  obium angus t i f o l  ium ssps. 
Cryptogramma c r i s p a  var. s i  tchensis 
The lyp te r i s  phegopteri  s 
Cystopter is  f r a g i l i s  ssps. 

Wet Tundra Vegetat ion Canmu'ni ty 

The l a s t  vegetat ion sys tan, t he  Wet Tundra, occupies approximately seven 

percent o f  'the area and i s  located i n  two separate areas. The f i r s t  i n  

the  extreme southwest p o r t i o n  and the  second i n  a b e l t  along the eastern 

boundary . o f  the  ' d i s t r i c t .  This community occurs no t  on l y  i n land  but; . . . . .  also,. . ,  

along the  coast  arid among t h e  r i v e r  de l tas .  

The "dominant vegeta t ion  i s  sedge and cottongrass, usua l l y  occur r ing  as a 

mat r a t h e r  than as tussocks. A few woody and herbaceous p lan ts  occur on 

d r i e r  s i t e s  above the  water tab le .  Rooted. aquat ic  p lan ts  occur aldng' 

shore1 ines  and'. i n  shallow lakes. This type occupies t i d e  f l a t s  and areas 

o f  l i t t l e  topographic r e l i e f  near sea l e v e l . .  S o i l s .  . .are p r i m a r i l y  

peat. The l i m i t e d  a c t i v i t y  o f  s o i l  organism(s) ., 'due .. t o  c o l d  temperatures 

reduces peat decomposl t i o n  and there  i s  1 i t t l e  accumulation of vegetable 

matter." T h i s  canmunity 'occupies an extremely important  spot  i n  the 

1 i f e c y c l e s  of migra tory  b i r d s  and o the r  waterfowl serv ing  .as r e s t i n g  stops 

o r  nes t ing  grounds. . . 
. \  . . .  
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The f o l  lowing l i s t  i d e n t i f i e s  those species most 1 i k e l y  t o  be found i n  a 

Wet Tundra cmmuni ty: 

Shrubs . .  . 
. : 

W i l  low S a l i x  spp. 
Dwarf a r c t i c .  b i r c h  Betu la nana ssp. e x i l i s  
Labrador tea  Ledum pal u s t r e  ssp. groenlandicum . 
Shrubby c i n q u e f o i l  P o t e n t i l  l a  f r u i  t i cosa  . . .. . , , . I. 

L ingonber ry  Vaccinium v i  t i s - i daea  ssp. minus 
Bog cranberry Oxycocus microcarpus 

: .  

Grasses, Herbs, 'Others 

I,ymc grass 
Pendant grass 
Cottongrass 
Bur reed 
Mare's t a i l  
Rushes 
Sedges 
Llchens 
Mosses 
L iverwor ts  
Mus hroans 
Other fung i  

E l  ymus arenar ius . .  . 

A rc toph i l a  fu ' lva 
Eriophorum spp. 
Sparganium spp. 
H ippur is  spp. 
Juncus spp. 
Carex spp. 

Fresh Water and ~ s t u a r i n e  Vegetat ion Communities 

Two addi, t ional p l a n t  communities e x i s t  t h a t  a re  extremely sensi t . ive t o  

d is turbance and encroachment by man. They are  the  f resh  water and 

es tuar ine  communities o r  systems. 

Aquatic P lants  

"The lakes, ponds, pool s, di tches, and s lugg ish  streams o f  Southcentral  

Alaska support a g r e a t l y  var ied  f l o r a .  Not a drop o f  standing f resh water 

i s  w i thou t  i t s  complement o f  p l a n t s  and l i f e , "  

"These aquatic p l a n t s  range f r a n  . t h e .  ubiqui tous,  un i ce l  1 u l a r  green and 

blue-green a1 gae through the  more v i s i b l e  f i lamentous.  green a1 gae t o  the 

sedges, rushes, grasses, and . o the r  h igher  :plants, 'many o f  which f lower  i n  

t h e i r  watery hab i ta t .  Aquatic mosses a re  ~ r e s e n t  i n  many locat ions .  A : . , . . .  
number o f  thpse tender uqderwater herbs are  favored foods o f  moose.",. 



A p a r t i a l  l i s t  .o f  these.  aquat ic  p l a n t s  which may be found i n  Southcentral  

Alaska .fol lows: 

Grasses, Herbs, Others 

Sing1.e c e l l  and f i lamentous 
a1 gae 

Bl  ue-green a1 gae 
Club moss 
Spike moss 
Q u i l  l w o r t  
Horse ta i l  
Bur reed 
Pondweed 

I Arrowhead . . 

F o x t a i l  
Manna grass 
Spi  ke rush 
Sedge 

Duckweed 
Rushes 
Dwarf 
Yellow pond l i l y '  
Marsh mar igold 
Awlwort . 

Water s ta rwor t  : 

Water m i l  f o i l  
Mare.'s t a i l  . . 
Water pa rsn  i p 
Mudwort 
Bl adderwort 

Chl orophyta 
Chanophyta 
Lycopodium spp. 
Sel ag ine l  l a  spp. 
Isoetes  spp. 
Equisetum f l u v i a t i l e  
Aparganium spp. 
Pontamogeton spp. 
Sagi t t a r i a  cuneata $ .  

A1 opecurus aequal i s  
G lyce r ia  spp. 
Eleochar is  p a l u s t r i s  
Carex a q u a t i l i s  
ssp. a q u a t i l l  i s  

Lemna spp. 
Juncus spp. 
Nymphaea tet ragona 
Nuphar pol ysepal um 
Cal tha  pal u s t r i  s ssps. 
Subul a r i a  aquatica 
C a l l  i t r i c h e  spp. 
Myriophyl 1 um spp. 
Hippurus spp. 
Sium suave 
Limosel l a  aquat ica 
U t r i c u l a r i a  spp. 

~ a l  t Marshes and. Wetland P lan ts  

"The s a l t  marshes and wetlands which are  found on the  shores o f  es tuar ies  

i n  Southcentral  Alaska are  h e a v i l y  populated. by a number o f  p l a n t  species. 

I t  i s  these wetlands which produce the  g r e a t l y  admired d isp lays  o f  .wi ld-  

f lowers each spring." 

"These areas are  very important  t o  many d i f f e r e n t  types o f  w i . l d l i f e .  

Waterfowl r e s t  .dur ing  ,migrat ions,  feed, and o f t e n  breed and nest  i n  these 

es tuar ine  meadows. Brawn bear, and b lack bear i n h a b i t  the coastal  

wetlands f r a n  t ime-to-t  ime. Many small songbirds and small an lmal s make 

, t h e i r  homes here, and young f i s h  f i n d  s h e l t e r  i n  the  t i d a l  channels which 

meander throuqh them." 



,. . 

"Far thes t  f r a n  s a l t  water, ryegrass and associates predominate. ~ h i s i o n e  

i s  fo l lowed by 'the ha i rgrass  community, and c l o s e s t  t o  the  water;. th@ 

sedges predominate. Close t o  the mouths o f '  streams i n  brackish water some 

o i  t he  green marine a1 gae ' may grow. Occasional ly, a brown marine'  a1 gael 

appears i n  brack ish  water, wh i l e  eel grass grows where the water i s  sa l t y . "  

. . . . .. 
Some o f  the p l a n t  species t o  be found i n  the  s a l t  marshes and wetlands' . i n  . 

Sou t hcen t r a l  A1 a s ka a re  : 
Grasses, Herbs, Others 

D i t c h  grass 
Horned Pondwood 
Ar-t-ow grass 
A1 kal  i grass 
Sedges 
Rushes a 

Reed bent  grass 
Ha i r  grass 
Lyme grass 

Yarrow 
Kamchatka fri t i 1  lary', Sarana 
Shooting s t a r  

But tercup 
Beach pea 
Ind ian pa in tbrush 

Marsh f i v e f  i nge r  , 

Ruppia s p i r a l  i s  
I 

Zaniche l l  i a  p a l u s t r i s  
, T r i g l o c h i n  spp. . . 
Pucc ine l l  i a  spp. 
Carex spp. I 

Juncus spp. . . 

Calamagrostls spp. 
Deschampsia spp. . . r  .,. 

Elymus arenarius ' 

spp. m o l l i s ,  var . :mol l ' i s  
A c h i l l a  spp. 
F . r i t i 1  l a r i a  camshatcensis 
Dodecatheonpulchel lum..  . 

spp. 'superbum . '  

Ranuncul us spp. 
Lathyrus mari t imus ssps. 
C a s t i l l e j a  spp. 
Oenanths sanncntosa 
P o t e n t i l  l a  p a l u s t r i s  

' FAUNA . .  

O f  a1 1 the  l a r g e  t e r r e s t r i a l  mammals t h a t  i n h a b i t  Alaska, on l y  three, the  
brown and b lack bears and moose, occupy the  Beluga coal d i s t r i c t  w i t h  any 

. . great  reg~iilrlty aiid on ly  moose have areas o f  RlgR use w l t h l n  . i t s ; . .  : 
boundaries. 

t . 
. . 

Brown and b lack bear range the  e n t i r e  d i s t r i c t  y e t  have ' no denning, o r  

i n t e n s i v e  use areas w i th in .  the  area. Brown bear do use the  ~ h u i t n a  R ive r  
bas in  during'  sal mon spawning, I bu t  apparent ly  n o t  i n  heavy concentrat ion.  

However, . . an i n t e n s i v e  use area f o r  b lack bear e x i s t s  approximately . s i x  

m i l e s  southweqt o f  the  Beluga Coal D i s t r i c t  i n  T.lON., R.14W. 



; , 

1 ' 

High concentrat ions o f  moose occur w i t h i n  the Beluga Coal D i s t r i c t  dur ing  

d i f f e r e n t  seasons. A major. fa1 l l w i n t e r  concentrat ion occurs i n  the  . -h igh 

brush community , i n  the west cent ra l  p o r t i o n  near the head o f  the  ~ h u t t n a  

(Chui t )  River.  A w i n t e r  concentrat ion area 1 i e s  t d  the  southwest o f  the  

southern border and extends across the Chakachatna River  i n t o  the  

d i s t r i c t .  I n  the  nor theastern p o r t i o n  o f  the  d i s t r i c t ,  along the  coast  and 

f o r  about four m i l e s  in1 and, a spr ing/summer/wi n t e r  concent ra t ion  area . . 

extends across the Beluga River  f r a n  the Susi tna R iver  and R ive r  De l ta  

area. . 

Coastal areas throughout the C'ook In1 e t  area "support moderate populat ions 
- .  

o f  bald eagles and ,peregr ine  falcons." . . .  

.. . . 

"Go1 den eagles and g y r f a l  cons occupy upland areas. Great horned .owl s., 

g reat  grey owls, and rough-legged hawks a re  some c h a r a c t e r i s t i c  rap to rs  o f  

the  spruce-birch f o r e s t  i n  the  more nor thern  areas o f  the  subregion. 

Other rap to rs  known t o  breed i n  t h i s  subregion inc lude goshawks, sharp- 

shinned hawks, r e d t a i l e d  hawks, Har lan 's  hawks, marsh hawks, osprey, 

pigeon hawks, and s hort-eared owl s. I' 

"Numerous shorebi rds , i n c l  ud i  ng . semi pal mated , American go1 den and 

Black-be1 1 i e d  plovers; s u r f  b i rds ;  ruddy and b lack turnstones; common 

snipe; whimbrels; spotted, s o l i t a r y ,  pec tora l ,  Bai rd 's ,  l eas t ,  

semip-almated a ~ d  western sandpipers; wandering. t a t t l e r s ;  g r e a t e r .  and 

l e s s e r  ye1 lowlegs ; dun1 ins ;  shor t -b i1  l e d  and ' long-bi1 l e d  dowitchers; . 

Hudsonian godwits; sanderl ings; and nor thern phalaropes are  known t o  breed 

o r  occur i n  the Cook I n l e t  area." ~ h e i e f o r e ,  i t  can be assumed t h a t  these 

.species occur w i t h i n  and ou ts ide  the  Belgua Coal D i s t r i c t ,  bu t  f i e l d  work . . 

i s  necessary t o  v e r i f y  t h i s .  . . 
5 .  \ 

"Other b i r d s  inc lude the black-backed three- toed and nor thern  three-toed 

woodpecker,, ye1 1 ow-shafted f l  i c  ker, h a i r y  and downy woodpeckers, gray, 

jays, ravens, boreal and black-capped chickadees, redpol 1 s, whi te-winged 

c r o s s b i l l s ,  water p i p i t s ,  rosy f inches, snow buntings, longspurs, and 
savannah sparrows.. " 

2 ' 



" I n  addit ion' ,  summer migrants inc lude gray-cheeked, Swainson's, hermit, 

and va r ied  thrushes; robins;  orange-crowned ye1 low, m y r t l e  and b lackpo l l  

warb lers  ; nor thern  waterthrushes; Bohemian waxwings ; bank swal lows; 

whi te-crowned and fox sparrows; s la te-co lored juncos ; ,Say's phoebes; and 

01 ive-s ided and a1 der  o r  T r a i l  1 ' s  f l yca tchers . "  

. . 
- . A  key, very h igh  dens i t y  area o f  wa,ter fowl occurs i n  t t ie 'eas tern  p o r t i o n  

,. o f  the  d i s t r i c t  b a s i c a l l y  m i r r o r i n g  the  Wet Tundra p l a n t  community 

boundaries. The r e s t  o f  the  area i s  designated as medium dens i ty  and l i e s  

a s t r l d e  major m i g r a t i o n  routes. 

Along the  e n t i r e  coast1 i n e  o f  the  Beluga Coal D i s t r i c t  marine mammals 'such 

as the  harbor seal, sea o t t e r ,  sea l i o n ,  and beluga whales a re  known t o  

occur o r  be present. However, none seem t o  i n h a b i t  the  area r e g u l a r l y  as 

the  upper cook I n l e t  i s  n o t  as a t t r a c t i v e  f o r  marine mammals as the lower 

Cook In1 e t .  

The Alaska Department o f  F ish  and Game has n o t  i d e n t i f i e d  any o f  the  
. . .  

r i v e r s  o r  streams i n  the  Beluga Coal ~ i s t r i c ' t  as being major anadromous 

f i s h e r i e s  accordi ng the  Alaska Regional P r o f i l e s ,  Southcentral  Region , 

study. Yet a memorandum from a S ta te  F ish  and Game b i o l o g i s t  dated A U ~ U S C -  

"The Chu i t  (Chuitna) R i v e r  ra tes  ra'ther h igh  as an anadrunous 
f i s h  spawning, , q u a l i t y  f i s h  rear ing ,  and q u a l i t y  recreat io 'n 
area. The upper C h u i t ' i s  a l so  a stream o f  outstanding natura l .  . . . *  . 
aes the t i c  beauty. . - 

I . . 

Every e f f o r t  should be made t o  p r o t e c t  t he  stream qua1 i ty . and' 
t h e '  wi lderness- s e t t i n g  t h a t  surrounds i t  ." 

\ 

According t o  a typed manuscr ipt  attachment t o  the  memorandum, the  Chui tna 

, . i s  a . c l e a r  stream o f  h igh  p r o d u c t i v i t y , p r o d u c i n g  a l l  f i v e  species.--Of 

salmon' p lus  rainbow t rout :  D o l l y  Varden, and round wh i te  f i s h .  A k ing  7 

salmon run, o f  d e c l i n i n g  numbers, begins i n  the  f i r s t  p a r t  . o f  June ending 

l a t e r  . i n  :the same month. The. s i l v e r  salmon run  begins i n  mid-July and i s  

beli.evedi t o  l a s t  u :n t i l  .November o r  December. Though red salmon enter  the  



Chuitna s y s t h  w i t h  the  t i d e s  i n  mid-July, few, i f  any, a c t u a l l y  . run .. 
. . 

.. ,.upstream. ; 'A small p ink  salmon run occurs i n  June and July.  There Rave 
been r e p o r t s  o f  dog salmon, spawning i n  mid-August though the  b i o l o g i s t  s.aw 

none upstream. 
, 

The same source ind i ca tes  t h a t  t he  s p o r t  f i s h  rainbow t r o u t ,  Do1 l y  Varden; 

. and ' round w h i t e f i s h  have l a r g e  populat ions i n  the  Chui tna systm., See . . , 

Appendix 7-8 f o r  the  ac tua l .  memorandum 'and attachments. 

The f o l l o w i n g  l i s t s  i d e n t i f y  ,the major fauna species t h a t  poss ib l y  e x i s t  

o r  occur i n  t h e  Beluga Coal D i s t r i c t .  The l i s t s  are arranged according t o  

, , t h e  vegetat ion cmmuni ty where t h e  species a re  most 1 i kely  t o  occur. 
' .  L V ~  

A1 p ine  h n d r a  and ~ a r ' r e n  ' Ground Vegetat ion Canmuni ty . . 

Hoary marmot 
P i  ka 

' Black bear 
- . Brown-grizzly bear 

Wol f 
Wol ve r ine  
Coyote 
Red fox 
Lemmings 
Ground Squi r r e l  

Ptarmigan 
Raven 
Go1 den eag l e  
Marsh hawk 
Gyrf a1 con 
Songbirds 
Shorebi rds  
Open count ry  owls 

Marmota cal  i g a t a  
Ochotna c o l l a r i s  . . . . .  

Ursus americanus L .. 

U. a rc tos  - .  
Canis lupus 
Gulo gu lo  
Canis l a t r a n s  
Vu 1 pes vu l  pes 

Lagopus spp. 
Corvus corax . . 

i 

Aqu i 1 a chrysaetos I 

Circus cyaneus 
Fa1 co rus t i c 0 1  us 



High Brush Vegetat ion Canmuni ty 
, . , 

Mammal s 

Black bear 
Brown-gr i z z l y  bear 
Moose 
Wolf 
Wolverine . ' 
Snowshoe hare 
Coyote 
Red f o x  
L y ' x  

B i  rds - 
Ptarmigan 
Raven 
'Hawks 
Owls 
Songs b i  rds 

Ursus americanus 
U. arc tos  
Alces a1 ces 
Canis lupus 
Gulo gulo 
Lepus americanus 
Canis l a t r a n s  
Vulpes vulpes 
Lynx candensis 

Lagopus spp. 
Corvus corax 

Upland Spruce-Hardwood Forest  Vegetat ion Community 

Mammals 

Black bear 
Brown-grizzl y bear, 
Wol f 
Moose 
Snows hoe hare '  
Red fox  
~ynx  
Weasel 
Marten 
Red s q u i r r e l  
F I y i  ng squ i r r e l  

B i rds  
_I 

Ptarmigan 
Raven 
Spruce grouse 
Ruffed grouse 
Woodland owls 
Hawks 
Songbi rds  

Ursus americanus 
U., a rc tos  
Canis lupus 
Alces alces 
Lepus americanus 
Vul pes vu l  pes 
Lynx candes i s  
Mustela e n i n e a  
Martes americana 
Tami asc iu  rus hudson i cus  
G l  aucmys sabrinus 

Lagopus spp. 
Corvus corax 
Canachites canadensis 
Bonasa umbel 1 us 



Lowland Spruce-Hardwood Fores t  Vegetat ion Community 

Mammals 

'Black bear 
Brown-grizzl 'y bear 
Wol f ,  
Wol ve r ine  
Moose 
Snowshoe hare 
Red fox 
Lynx 
Red Squ i r re l  

B i rds  

Spruce grouse 
Raven 
Hawks 
Woodland owls 
Songbi rds 

Wet ~ u n d r a '  Vegetat ion Canmuni ty 

Mammal s 

Brown g r i z z l y  bear 
Wolf 
Wol ve r ine  
Moose 
Mink 
Wea s e l  
Muskrat 
Land O t t e r  

B i rds  - 
Swans 
Geese 

' Dabbling ducks 
D iv ing  ducks 
Loons 
Grebes 
Raven 
Marsh hawk 
Jaegers 
Shorebi rds 
Open country owls 

Ursus americana 
U. a rc tos  
Canis lupus 
Gulo gu lo  
Alces a1 ces . .. 
Lepus amerjcanus 
Vulpes vulpes 
Lynx canadensis 
Tamiasc i u  rus  hudsonicus 

Canachi t es  canadensi s . 
Corvus corax 

Ursus arc tos  
Canis lupus 
Gulo gu lo  . 
Alces alces 
Mus t e l  a v i  son 
M, erminea ". 

Ondatra z i  be th ica  
Lu t ra  candensi s 

Cygni nae 
Ana t i nae 
Ana t 
Anythyinae ' 

Gav i idae 
Podicipedidae 
Corvus corax 
Circus syaneus 
~ i r cus ' ' cyaneus  



.. . .  . . 
T' , . 

Sane o f  the  major animal species which are  1 i k e l y  t o  .occur i n  the f resh  

water and marine environments o f  the  Beluga Coal D i s t r i c t  are: 

Marine Envi ronment 

Bac te r ia  Schizophyta _-  
 ino of la$lla'tbs,% s Pyrrophyta 
Eel grass Zostera marina 
Protozoa Sarcodina 
Jel l y f  i s h  Scyphozoa 
Sea anemones Anthozoa 
Marine worms Polychaeta 
Comb J e l l  i e s  Ctenophora 
Shrimps Panda1 us and Panda1 ops is  spp. 
Dungeness crab Cancer magister 
King c rab Para1 i thodes camtschatica 
Tanner c rab t Chi onoe~e tes  ba i  r d i  
Other crabs i 

. I  .t$-' 
Decapoda 

Other crustaceans k ~ .  Copepoda 
Wsidacea 
Euphaus iacea 
I sopoda 
Am h i  poda 

Razor c l  ams S i  iqua pa tu la  
B u t t e r  clams 

! 
Saxidomus giganteus 

Other clams Pelecypoda 
Weathervane sca l l op  Pat inopect in  caurinus 
Chi tons Amphineura 
Sea s t a r s  Asteroidea 
B r i t t l e  s t a r s  Ophiuroidea 
Sea urch ins  Echinoidea 
Sea cucumbers Holothuroidea 
Pol l o c k  Theragra chal cogrammus 
P a c i f i c  cod Gadus macrocephal us 
Bl  ackcod Anoplopoma f i m b r i a  
P a c i f i c  h e r r i n g  C l  upea pal l a s i  
Red (sockeye) sal rnon Oncorhynchu s nerka 
S il ver (coho) salmon 0. k i su tch  
King (chinook) salmon 0. tshawytscha 
Chum dog) salmon I 0. keta 
Pink humpback) salmon 0. gorbuscha 
Black . r o c k f i s h  Sebastes melanops 
P a c i f i c  ocean perch S. a lu tus  
Eu 1 ac hon Thale ichthys p a c i f i c u s  
Scul p i n s  Cat t idae 
F l a t f i s h e s  Pleuronect idae 
A1 ba t r o s s  Diomedeidae 
Shearwaters and fulmars 

b " 
Procel l a r i d a e  

Storm p e t r e l  s Hydroba t i d a e  
Swans Cygn i nae 
Geese Anserinae 
Surface-feedi ng ducks Ana t i nae 



Sea & d i v i n g  ducks 
Cormorants 
Murres, murrel  ets,  

auklets, g u l l  lemots 
Loons 
Plovers 
Sandpipers . . 
Phal a ropes 
Osprey ' 

Peregrine f a l c o n  
Grebes 
Mergansers 
Jaegers 
Gu l l s  & t e rns  
Toothed whales 
Baleen whales 
Northern f u r  seal 
Harbor' seal 
S te l  l .e r  sea 1 i o n  
Sea o t t e r  

Fresh Water Environment + 

Bac te r ia  
Protozoa 

R o t i f e r s  
Flatworms 
Aquatic earthworms 
Crustaceans 

Dragonfl  i es 
Stonef l  i e s  
Mayf 1 i es 
Caddiesf l  i e s  
Water bee tl es 
Midges 
Mosqu i toes 
Sna i l s  
C l  ams 
Bu rbo t 
Threespine s t l c k l  eback 
Round wh i t e f  i s h 
Humpback w h i t e f i s h  
Rainbow t r o u t  
Do1 l y  Varden 
Red ( sockeye ) sal mo n 
A r c t i c  gray1 i n g  
Scul p ins  
Northern p i k e  

. Loons 
Grebes 
D iv ing  ducks 

Subfamily Aythyinae 
Phalacrocoracidae 

A1 c idae 
Gavi idae 
Charadrl  inae 
Scol opac I dae 
Phal aropodidae 
Pandion ha1 iae tus  
Falco peregrinus 
Podicepedidae 
Magi nae 
S t e r c o r a r i  idae 
Lar idae 
Odontoceti 
M y s t i c e t i  
Ca l lo rh inus  urs inus  
Phoca v i  t u l  i na 
Eumetopi as jubata  
Enhydra l u t r a  

Schizophyta 
Mastigophora 
C i l  iophora 
R o t i f e r a  
Turbel l a r i a  
01 igochaeta 
Copepoda 
0s tracoda 
Odona t a  
Pl ecop t e r a  
Ephemeroptera 
Tr ichoptera  
Col eop t e r a  
Chironomidae 
Cul i c i d a e  
Gas t ropoda 
Pel ecypoda 
Lota l o t a  
Gasterosteus aculea tus 

. Prosopium- c y l  i ndracea . 
Coregonus.pldschian 
Sal mo ga i r d n e r i  
Sal ve l  i nus ma1 ma 
Oncorhynchus nerka 
Thymallus a r c t i c u s  
Cot t idae . 

. . Essx l u c i u s  
Gavi idae 

+ Podicepedidae 
Aythyi  nae 



Mergansers 
Swans 
Geese 
surface-feeding ducks 
Pl overs 
Sandpipers 

' Phalaropes 
Sn i pe 
Osprey 
Peregrine fa lcon'  
Beaver 
Mink 
Land o t t e r  
Plus kra  t. 

Mergi nae 
Cygninae 
Anserinae 
Ana t i nae 
Charadri inae 
Scol opac i dae 
Pha1,aropodidae 
Cape1 l a  ha1 iae tus  
Pandi on ha1 iae tus  
Falco pereg'rinus 
Castor canadensis 
Mus t e l  a v i  son 
Lu t r a  canadensi s 
Ondatra z ibe th i ca  

ENV IROMENTAL ' IMPACTS 

The development o f  a na tu ra l  resource f o r  man's b e n e f i t  i n v a r i a b l y  a l ' t e rs  

the  e x i s t i n g  ecostructure.  . Merely by h i s '  presence, man a l t e r s  the  

env i  rorment. Some . na tura l  resource development b r ings  about re1 a t i v e l y  

: sho r t  term changes as when small deposi ts  o f  va luable minerals 1 i ke gold . 

a r e  removed o r  when o i l  o r  gas f i e l d s  are developed. The development of 

a the r  na tu ra l  resources, such as coal ,  un fo r tuna te l y  r e s u l t s  i n  extens'ive, 
' 

long term a l t e r a t i o n s  e s p e c i a l l y  when sur face removal i s  the  method 

selected f o r  r e t r i e v i n g  the  resource. 

Previous natura l  resource development, o i l  and gas and timber, and hunt ing 

and f i s h i n g ,  has taken o r  i s  t ak ing  place i n  the  Beluga coal d i s t r i c t .  

Human a c t i v i  ty , both rec rea t iona l  and permanent residency, occurs 

throughout the area. Therefore, i t  cannot be sa id  t h a t  coal development 

i n  the Beluga d i s t r i c t  w i l l  be tak ing  p lace on untouched wilderness. . , .  

Adml t t e d l y ,  t he  impact o f  coal devel opment would be s i g n i f i c a n t l y  . greater.  - 

than previous development a c t i v i  ty . However, I n t e l  1 i g e n t  p lanning based . . 

on canprehens i v e  development plans can m i  tigite many o f  t h e  poten' t ia l  . .  , 

envi.rormenta1 problems t h a t  may ar i se .  
. . 

The f o l l o w i n g  environmental impacts t e x t  i s  based s o l e l y  on the  U.S. 

Department o f  I n t e r i o r ,  F ina l  Environmental Impact Statements on the  

Proposed Federal Coal Leasing Program, l'977. A l l  quotat ions found w i l l  be 

from t h a t  document. I 



EXPLORATION 

I n  the' development o f  any natura l  resource, several phases o f  operat ions 

occur and each phase has a t tendant  environmental problems. The f i r s t  

phase, ther  i n i t i a l  exp lo ra t i on  a c t i v i t y ,  must be conducted w i t h  specia l  

care; f o r  as i f  no commercially e x p l o i t a b l e  minerals are discovered, t h e  
. ., 

environmental damage w i l l  have been f o r  nought. 

I n i t i a l  exp lo ra t i on  work i s  f requen t l y  undertaken by using o f  f-road 

veh ic les  o r  a i r  t rave l  as a  means of t ranspor ta t i on .  Damage by o f f - road  

veh ic les  d i f f e r s  according t o  the  type o f  veh ic le  used ( t racked o r  

wheeled), and the  l o c a l e  i n  which the  e x p l o r a t i o n  work takes place. The 

actual  movement of the veh ic le  over the  s i t e  i n j u r e s  o r  destroys vege- 

t a t i o n  wh i le  repeated t r a v e l  compacts the  s o i l  which impedes .water 

i n f i l t r a t i o n ,  gas exchange, and r o o t  growth. When s o i l  i s  compacted and 

the  normal vegeta t ion  i s  d isrupted,  water i s  more l i k e l y  t o  f l ow  overland 

dur ing  a  stonn o r  ra in ,  r e s u l t i n g  i n  erosion. Repeated t r a v e l  dur ing  wet 

weather r e s u l t s  i n  r u t s  which i n  t u r n  can g u l l y  and erode. Concentrated 

off-road veh ic le  use, even dur ing  the  exp lo ra t i on  phase, can d i s r u p t  

h a b i t a t  p a r t i c u l a r l y  i n  w in ter ing ,  breeding, o r  b i r t h i n g  areas. 

A t  some p o i n t  dur ing  the exp lo ra t i on  phase, road cons t ruc t i on  w i l l ,  

probably becane necessary. The grading, c u t t i n g  and f i l l  i n g  requ i red  .. 

dur ing  such operat ions destroys vegetat ion, creates c u t  banks w i t h  h igh  

eros ion  p o t e n t i a l ,  and leaves spo i l  p i l e s  of re jec ted  mate r ia l .  . The 

grading a c t i v i t y  tends t o  increase r u n o f f  and sedimentat ion i n  a d d i t i o n  to. 

concentrat ing r u n o f f  a1 ong the  road cu ts .  
. !  

The canpact ion o f  s o i l  and the  a l t e r a t i o n  of the  e x i s t i n g  s o i l  regime 

dur ing  the road cons t ruc t i on  w i l l  cause the  d e s t r u c t i o n  o r  d i s r u p t i o n  . o f ,  

the  s o i l ' s  b i o t i c  mass. The actu'al road, and i t s  const ruc t ion ,  causes an 

increase i n  the dust  and debr i s  l eve ls ,  a l t e r s  land forms, can r e s u l t  i n  

increased mineral ' s o l u b i l i t y  thereby, pol  1  u t i n g  l o c a l  water sources, i s  ' 

e s t h e t i c a l l y  quest ionable, and can d i s r u p t  the  l o c a l  habi tat -use areas and 
:. : 

b i o t i c  community. 



. . ., . ,. . 

Exploratory, drilling covers the smallest amount of area and results ' in a 
. .. 

few permanent changes t o  the existing ecostructure. There is ,  of course,; 
the physical damage t o  the immediate s i te  along with the attehdant 
,prolongation of disruptive activity in the area. One major problem could 
result when drilling takes place. Should the dril l  holes 
several aquifiers, leakage between them and contamination could occur; . . ,  , ' o n  
the positive side, a new source of water could result.' 

, ... 

The last  activity t h a t  could take place in the initial exploratory phase 

of development, would be the excavation and removal of a quantity of the 
resource for testing purposes. The pits created result in a t o t a l  
disruption of the immediate area, erosion, possibly the establishment of a 
new ecosystem, and could be hazardous and esthetically displeasing if l e f t  . . 
open. . .  . 

. . : ' N . . 

OPENING THE MINE 
. . 

The second phase of development, the opening of the mine if commercial 
exploitation i s  feasible, normally follows the completion of the initial 
exploration phase wl thln a few years. The opening of. a surface mine 
begins with setting up camp and moving in equipment and subsequent. 
stripping or removal of the overburden t o  open the area' t o  be worked.. 

'This results in spoil piles and large storage areas .for the topso.il.. 

. . . . 

Stripping destroys the soil regime, impairs the soil structure,. and . .. 

disrupts the soil Is biotic cmmuni ty. Stripping destroys habitat, createse 
barriers t o  natural animal movement and displaces the wild1 ife t h a t  cannot 
adjust t o  the intrusion. 

The actual construction of the mine facility, , (support buildings, bene-. 
: ,  

ficiation plant, etc.) requires the grading and leveling of large areas 
and requires large quantities of .building material. Such requirements 
will : a1 ter  the surface water drainage; remove vegetation; rearrange land 

foms; increase erosion; contribute t o  soil instabili ty, sedimentation, 
and water p llution; destroy plant communities; displace wildlife; and 

severe1 y impact su rroundi ng areas.. 
I 

' . 



COAL RECOVERY . .  
. a 

The ac tua l ,  development and e x p l o i t a t i o n  o f  a coal depos i t  a re  the  ac t ions  
. . 

which cause the  most severe environmental impacts. i. , 

Coal deposi ts  t h a t  l i e  near the sur face a re  most economical ly 
and s a f e l y  mined by sur face methods. 

The operat ion canp le te l y  e l im inates  e x i s t i n g  vegetat ion, 
d i s rup ts  s o i l  s t ruc tu re ,  a l t e r s  c u r r e n t  land uses, and t o  some 
ex ten t  changes the  general topography o f  the area being mined. 

Surface mining can have impacts on the hydrology o f  a l l  
provinces. D e t e r i o r a t i o n  o f  stream qua1 i t y  can resu l  t from 
ac id  mine drainage, t race  elements i n  mine drainage water, 
h igh  d issolved sol i d s  content  o f  mine drainage water, and 
increased sediment loads. I n  addi t ion,  waste p i l e s  and coal  
storage p i l e s  can y i e l d  sediment t o  streams, and leached water 
frcm the p i l e s  can be ac id  and conta in  t race  elements. 

Surface mining may a1 so have impacts on ground water suppl i es .  
These inc lude:  (1) drainage o f  usable water f r a n  shal low 
aqui fers,  (2 )  lower ing o f  water l e v e l s  i n  adjacent areas .and 
changes i n  f low d i r e c t i o n s  w i t h i n  aqu i fe rs ,  (3) contaminat ion 
o f  usable aqu i fe rs  below the  mining .operat ion due t o  downward 
leakage o f  poor s p o i l  p i l e s .  Where a l l  the  coal i s  removed 
du r ing  sur face mining operat ions, and l i t t l ' e  o r  no 
carbonaceous shale . i s  present i n  the spo i l ,  increased 
i n f i l t r a t i o n  may r e s u l t  i n :  (1 )  diminished r u n o f f  and erosi.on 
f r a n  s p o i l  p i l e s ,  (2) recharge o f  good q u a l i t y  water t o  the  
shal low ground-water aqui fers,  and .(3) incrieased baseflow .!Q 
nearby streams. 

Extreme f l o o d  events can cause severe damage t o  improperly,  
constructed o r  located roads, p l a n t  f a c i l  i t i e s ,  waste and coal 
storage p i l e s ,  s e t t l  i n g  bas in  dams, surface-water d i v e r s i o n  
s t ruc tures ,  and the mine i t s e l f .  Besides the danger t o  l i ' f e  

. and property,  l a r g e  amounts of sediment and poor q u a l i t y  water 
cou ld  have detr imental  e f f e c t s  many m i les  downstream .from t h e  
mine s i t e .  . < .  

Removal o f  s o i l  f r a n  the  area t o  be sur face mined destroys the  
na tu ra l  s o i l  c h a r a c t e r i s t i c s  by p u l v e r i z a t i o n  o f  t he  
s t ruc ture ,  d i s r u p t i o n  o f  t he  organic mat ter  cycle, and by' 
compaction. The micro-organism populat ion and n u t r i e n t  
c y c l i n g  process are upset by movement and r e d i s t r i b u t i o n  o f  
the s o i l .  The general d is turbance and compaction o f  the s o i l  
r e s u l t s  i n  cond i t ions  t h a t  are conducive t o  the erosion. 



The impact on w i l d l i f e  stems p r i m a r i l y  from d is tu rb ing ,  
removing and r e d i s t r i b u t i n g  the  land surface. Some o f  t he  
impacts are  s h o r t  term and conf ined t o  the mine s i t e ,  others 
have farreaching,  long-term e f f e c t s .  The d i r e c t  e f f e c t  on 
w i l d l i f e  i s  the d e s t r u c t i o n  o r  displacement o f  a l l  species i n  
the areas o f  excavation and s p o i l  p i l i n g .  The more mobi le 
w i l d l i f e  forms 11 ke game animals, b i rds ,  and predators, e tc .  

. w i l l  leave these areas. The more sedentary animals l i k e  
inver tebra tes ,  burrowing rodents. . .etc. may be d i r e c t l y  
destroyed. I f  streams, lakes, ponds, o r  marshes are  f i l l e d  o r  
drained, f i s h ,  acquatic inver tebra tes ,  amphibians, e tc .  w i l l  
be destroyed. Animal populat ions d i  s p l a c d  from populat ions 
i n  the  surrounding ranges provided the  h a b i t a t  a re  even tua l l y  
restored.  An exception cou ld  be the loss  o f  an endangered 
species. 

Broad and long - las t i ng  impacts on w S l d l i f e  are csLlsed .hy ' 

h a b i t a t  impai rment. The 1 i f e  requirements o f  many animal 
species do n o t  permi t  them t o  a d j u s t  t o  changes created by 
land disturbance. Th is  i s  impairment o f  the  h a b i t a t  component 
c a l l e d  l i v i n g  space. The degree t o  which a species o r  an 
i n d i v i d u a l  animal w i l l  t o l e r a t e  man's compet i t ion f o r  space 
va r i  es. 

Big game and o the r  animals d isplaced from t h e i r  home ranges. 
may be forced t o  use adjacent areas already stocked t o  
c a r r y i n g  capaci ty .  Th is  overcrowding usual l y  resul  t s  i n  
degradation o f  the remaining hab i ta t ,  lowered c a r r y i n g  
capaci ty ,  reduced reproduct ive  success, i n t e r s p e c i f  i c  and 
i n t r a s p e c i f i c  s t r i f e ,  and p o t e n t i a l l y  g reater  losses t o  the  
popu la t ion  than the o r i g i n a l  l y  d isplaced animal s. 

. c 

Overburden removal i f  improperly done, causes loss  o f  topsoi l ' ,  
exposes parent  mater ia l  and c reates  vas t  wastelands. P i t  and 
spo i l  areas are n o t  capable o f  p rov id ing  food and cover f o r  
most forms o f  w i l d l i f e .  Without rehab i l  i t i o n ,  these are,as 
must go through a weathering pe r iod  which may take a . few years ' .  
o r  many decades before  i t  becanes s u i t a b l e  h a b i t a t .  

Degradation o f  aquat ic  h a b i t a t s  has been a major impact from 
sur face mining. It may be apparent t o  some degree many m i l e s  
fran the mining s i t e .  S i l t  and scdimcnt p o l l u t i o n  .is cwlllrlun 
w i t h  sur face mining. The e f f e c t s  o f  s i l t  and sediment on 
aquatic w i l d l i f e  vary w i t h  the  species and amount o f  
p o l l u t i o n .  These pol l u t a n t s  can k i l l  f i s h  d i r e c t l y ,  bury 
spawning beds f o r  important  species 1 i ke t r o u t  and salmon, 
reduce product ion  o f  aquat ic  organisms, reduce l i g h t  
transmission, a1 t e r  temperature gradients, f i l l  i n  pools, and 
spread "lows, e t c .  These changes destroy the  h a b i t a t  o f  some 
species and sometimes enhance the  habi t a t  f o r  undesi rable 
species. 



' I '  

2. 

E x i s t i n g  cond i t i ons  are  a1 ready marg ina l  f o r  some o f  the 
coldwater game f i s h  and anadramous species, Sedimentat ion"of 
these waters can r e s u l t  i n  t h e i r  e l  im ina t ion .  - The heaviest  
s i l t  and sediment p o l l u t i o n  o f  a given dra'inage normal ly  comes 
w i t h i n  5 t o  25 years a f t e r  mining. 

The presence of: t o x i c  . waste mater i  a1 s, exposed as a r e s u l  t. o f  
surface min ing , .can a f f e c t  w i l d l i f e  by e l i m i n a t i n g  hab i ta t ,  
and by causing d i r e c t  concentrat ions, can suppress 
p r o d u c t i v i t y ,  growth ra te ,  and reproduct ion o f  many aquat ic '  
species. Acids, d i l u t e  concentrat ions o f  heavy metal s,-"and " ' 

h igh a1 k a l i n i f y  can cause severe w i l d l i f e  damage i n  some 
areas. 

I n  c e r t a i n  s i t ua t i ons ,  sur face mining can have b e n e f i c i a l  
impacts .on some. w i l d l i f e .  Where large,  cont inuous t r a c t s  o f  
forest ,  . bush-land. . . .or  grasslands are broken up du r ing  
mining, increased edges and opening are  created. Pre fer red 
food and cover p l a n t s  can be es tab l  ished i n  these openings . t o  

. b e n e f i t  a wide v a r i e t y  o f  w i l d l i f e .  Under c e r t a i n  cond i t ions ,  
c r e a t i o n  o f  small lakes i n  the  s t r i p  area can a lso  be 
benef i c i  a1 . These Waters may ' become important  water sources 
f o r  a v a r i e t y  o f  w i l d l i f e  i n h a b i t i n g  adjacent  areas. Many 
lakes are  i n i t i a l l y  poor q u a l i t y  as aquat ic  h a b i t a t  a f t e r  
mining. 

The sur face mining opera t ion  and coal t r a n s p o r t a t i o n  
f a c i l i t i e s  are  f u l l y  dedicated t o  coal product ion f o r  the l i f e  
o f  the  mine. E x i s t i n g  land uses such as grazing and crop and 
t imber product ion are  temporar i l y  e l im inated from the mining 
area u n t i l  r ehab i l  i t a t i o n  processes have been completed. High 
value, i n t e n s i v e  land use areas l i k e  urban and t ranspor ta t i on  ' 

systems are n o t ,  normal l y  a f fec ted  by mining operat ions. -If 
mineral values are  s u f f i c i e n t ,  these improvements may be 
'removed and replaced i n  an adjacent  area. 

. . . .  . 

'Surface-mining operat ions have resu l  ted i n  c rea t ing  h ighwal l  s 
as h igh as 200 f e e t .  Such h ighwal ls  may r e s u l t  a t  t he  end.of. 
a surface mining opera t ion  where s t r i p p i n g  becomes uneconomi'c, 
o r  where a mine reaches the property l i n e  t h a t  i s  t he  ex ten t  
o f  a cu r ren t  lease o r  holdings. These h ighwal ls  a re  hazards' 
t o  man, w i l d l i f e ,  and .domestic l i ves tock .  They may impede' 
normal w i l d l i f e  m ig ra t i on  routes. ' 

The impact and f i n a l  shape o f  h ighwa l .1~  i s  simi1a.r t o  t h a t  of 
highway . cuts.  They can be designed t o  be e s t h e t i c a l l y  
pleasing, o r  they could be dangerous and form b a r r i e r s .  The" 
impact o f  the  manmade slope w i l l  vary w i t h  the  na tu ra l  t e r r a i n  
and surrounding o f  the  area. 



Coal mining may . a f f e c t  t he  development o f  o ther  minerals i n  
the  same s i t e .  There may be sur face sand and gravel deposits, 
benetoni t e  beds, cmmi ng l e d  uranium, o r  o i l  shale depos,!.ts 
a f fec ted  by coal development. Occasional shal low gas 'or 
petroleum rese rvo i r s  could a1 so be a f fec ted  by d i s r u p t i n g  weak 
bedding planes o r  f a u l t  zones associated w i t h  the  reservo i rs .  

Natural f i r e s  have occurred i n  coalbeds underground. When 
coal beds are exposed, the f i r e  hazards i s  increased. 
Weathered coal . (smut) can a l so  increase the ground 
temperatures if i t  i s  l e f t  on the surface. ' Almost a l l  f i r e s  
i n  so l i 'd  coal a re  caused by man, l i g h t n i n g ,  and f o r e s t  o r  
p r a i r i e  f i r e s .  

The impact o f  sur face mining on geological  fea tures  o f  human 
i n t e r e s t  could e x i s t  i n  the s t r ip -mine area. 'Geomorphic and 
geophysical f ea tu res  and outstanding scet~ ic  resouraces could be 
s a c r i f i c e d  ' by i n d i s c r i m i n a t e  issuance o f  a lease .and 
subsequent mining. Paleonto logical  values might  be endangered 
due t o  the  d i s r u p t i v e  a c t i v i t i e s  o f  b las t i ng ,  r ipping,,  
excavating, e t c .  

S t r i p p i n g  o f  overburden w i l l  e l i m i n a t e  and destroy a l l  
archel  og ica l  and h i s t o r i c  fea tures  unless removed beforehand 
and c a r e f u l  l y  documented. 

The e x t r a c t i o n  o f  coal by sur face mining d i s r u p t s  v i r t u a l l y  
a l l  e s t h e t i c  elements o f  the  landscape t o  most o f  the '  
popu la t ion  a1 though i n  some cases on ly  temporar i ly .  The 
a1 t e r a t i o n  o f  landforms impose c o n f l  i c t i n g  conf igura t ions . .  
New l i n e a r  pa t te rns  appear as the  mater ia l  i s  ex t rac ted and 
waste p i l e s  are  developed. Dust, v i b r a t i o n ,  and odors are  
created, a f fec t ing  s igh t ,  sound, and smell. The grand sca le .  
of the  operat ion impacts s i g n i f i c a n t l y  on the  q u a l i t y  o f  t he  
envi ronnent. . . .  

COAL. BENEFICI'ATION: ! ' 

The process o f  coal b e n e f i c i a t i o n  invo lves  the  i n s t a l l a t i o n  o f  
p l a n t  f a c i l i t i e s  t o  upgrade coal q u a l i t y  by separat ing ou t  the  
l ow-qua l i t y  ma te r ia l .  The process can use e i t h e r  a i r  o r  water 
f o r  s e p a r a t i ~ n ,  Waste ma te r ia l  i s  disposed i n  the immediate' 
v i c i n i t y  o f  where i t  i s  produced. Under some condi t ions,  t he  
quan t i t y  o f  waste ma te r ia l  i s  s i g n i f i c a n t .  

Separat ion processes produce waste. mater ia l  t h a t  conta ins 
carbon, t race  elements, sul phur, and o the r  mater ia l .  Unless 
specia l  d i  sposal precautions a re  taken, t h i s  mater ia l  can 
become dust, adversely a f f e c t i n g  a l l  types o f  f l o r a  and fauna ' 

i n  the  fa1 l o u t  area. The waste p i l e  may a l so  be sub jec t  t o  
eros ion  and leaching. Adjacent land and drainage areas could 
become pol 1 uted by contaminants produced i n  the  b e n e f i c i a t i o n  
process unless precautions are  taken. 

I 



When water-separat ion process i s  employed, a s l u r r y  
n t  i s  used f o r  storage o f  t he  f i n e  waste mater ia l  and 

o f  t he  water. The s l u r r y  ma te r ia l  
so l ids ,  heavy metals, 

could be leached i n t o  adjacent 
and lower water qual i ty. 

sub jec t  t o  breaching o r  
overf ill i n g  by f loods i f  improperly des igned. Contaminated 
mate r ia l  would then be c a r r i e d  t o  streams and drainages,. 
adversely a f f e c t i n g  the  land and water resources. 

The f i n e  s l u r r y  mater ia l  i n  the  pond area must be wetted o r  
covered a t  a l l  times, o r  i t  w i l l  be sub jec t  t o  becomirig 
a i rbo rne  under windy condi t i y ~ s .  For t h i s  reason, abandoned 
pond disposal areas must be covered and revegetated t o  prevent 
w.i nd and water erosion. 

. . 

Dlsposal o f  waste mater ia l  from coal b e n e f i c i a t i o n  i,s 
important  t o  w i l d1  i f e  becau4e.i these mate r ia l s  could cause 
chemical and sediment pol  1 u t i o n  o f  t e r r e s t r i a l  and aquat ic  
w i l d l i f e  hab i ta t s .  Use o f  water i n  the c lean ing process may 
cause excessive water demands t h a t  could lower water tab1e.s 
and d r y  up small lakes, ponds, o r  small streams i f  the  wate.r 
canes f r a n  l oca l  sources, I n - a r i d  areas, a l l  water sources 
.may be c r i t i c a l  t o  w i l d 1  i f e .  ' Loss o f  these sources whu1.d. 
destroy aquat ic  'specdes and many , land species. 

' Unless waste i s  returned underground o r  t o  the s t r i p  p i t s ,  i t  
could have long-term qdversa,; impact. 1.f deposi ts  are 
i nd i sc r im ina te l y '  dumped on slopes they tend t o  be unstable.  
Landsl ides may occur which would be a .hazard t o  anyth ing .in 
the immediate area o f  the  sl ide. '  F i res  are  a problem i n  the'  
waste disposal area, c o n t r i b u t i n g  smoke t o  the atmosphere and 
adversely a f f e c t i n g  a i r  qual i ty, 

! 

COAL MARKET1 NG : 

Coal market ing may invo l  ve t ranspor t i ng  coal f o r  re1 a t i v e l  y 
shor t  distances t o  mine-mouth power fac  il i t i e s  by r a i l  road, 
t ruck ,  o r  conveyor systems o r  long-haul t ranspor ta t i on .  A1 1' 
types o f  t ranspor ta t i on  sys terns, even cars, . produce no i  se and 
a i r  pol l u t i o n  and c rea te  s a f e t y  hazards. Coal dus t  can be 
released f r a n  the  moving c a r r i e r s  and accumulate along t h e  
t r a n s p o r t a t i o n  route.  Unl ess t rucks  t r a v e l  on paved o r  wetted ' 
road surfaces, dus t  i s  s t i r r e d  up. A i r  and land p o l l u t i o n  i s  
e s t h e t i c a l  l y  d i  sp leasing and can adversely a f f e c t  surrounding 
vegetat ion, w i l d l i f e ,  and human a c t i v i t y  and noise along 
roadways o r  r a i l r o a d  t racks  can d r i v e  some w i l d l i f e  species 
o u t  o f  t he  area. Roads and r a i l r o a d s  commonly cause h igh  
d i  r e c t  animal mortal  i ty and r ight-of -way fencing can h inder 
blg-game m ig ra t i on  e s p e c i a l l y  i f  the  fences a r e ,  ne t  w i re .  



Energy f o r  t r a n s p o r t a t i o n  i s  u s u a l l y  provided by d iesel  f ue l  
used i n  t rucks  and locomotives. The engine emissions 
c o n t r i b u t e  t o  a i  r pol l u t i o n  and produce considerable noise. 

COAL-FIRED, MINE-MOUTH, ELECTRICTY-GENERATING PLANTS: 

Secondary impacts i n c l  ude the  p o t e n t i a l  coal - f i r e d ,  ., 
. mine-mouth, e l e c t r i c i  ty-generat ing p lan ts  t h a t  could be b u i l t  

i f  coal resources are  leased and the  o v e r a l l  soc ia l  and 
economic impacts t h a t  can be expected f r a n  a l l  aspects o f  coal 
development and u t i l  i z a t i o n .  I n  terms o f  s ign i f i cance,  these 
impacts w i l l  be among the  more s i g n i f i c a n t  r e s u l t i n g  from 
devel opment o f  coal resource. 

I 
The envi ronmental impacts from coal - f i r e d ,  power-generating 
s t a t i o n s  have been i d e n t i f i e d  i n  numerous envi  ronmental impact 
statements on s p e c i f i c  p l a n t  proposals. Some o f  the  p o t e n t i a l  
impacts f r a n  t h i s  type o f  development inc lude:  

Emi ss ion  o f  p a r t i c u l a t e s  t h a t  w i l l  reduce v i  s i  b i l  i ty under 
c e r t a i n  atmospheric cond i t ions .  Impacts could be minor o r  
re1 a t i v e l y  i n t e n s i v e  depending on the  l e v e l  o f  development. 

Emissions o f  concent ra t ion  o f  SO2 t h a t  could be hazardous t o  
' p l a n t  and an imal 'hea l th .  

Emissions o f  oxides o f  n i t rogen  which i f  they reach the  ozone 
laye r  i n  the  st ratosphere can reduce i t s  e f f e c t  o f  sh ie ld ing -  
humans from u l t r a - v i o l e t  l i g h t  which causes s k i n  cancer 
(Johnson, 1973). 

Emitsions o f  vapor from wtcr coo l i ng  towers and ponds, 
. c rea t ing  v isua l  pol  u t i o n  and impacting on es the t i cs .  

hi ssions o f  t r a c e  mineral elements i n c l  ud i  ng mercury, lead ,, 
cadmium, f luor ine ,  boron and manganese. 

. .  . 

Consumption of vas t  amounts of water resources, some o f  which 
wf11. occur i n  regions where suppl ies a re  1 imited. This a c t i o n  
w i l l  cause widespread l o s s  and d e t e r i o r a t i o n  o f  aquat ic  

- w i l d l i f e  .hab i ta ts .  The consumed water w i l l  a lso be denied t o  
o the r  possib le b e n e f i c i a l  users. 

Change t o  i n tens i ve  land use o f  s i g n i f i c a n t  acreages now i n  
na tu ra l  condf t ion,  a f f e c t i n g  open space and o ther  es the t i c  
values. 

Construc't ion o f  new power t ransmission 1 ines  over extreme 
distances t o  power market ing centers. New c o r r i d o r s  w i l l  be 
requ i red  t h a t  w i l l  i n t roduce power l i n e s  t o  new areas and 
adversely impact on c u r r e n t  land uses and the  landscape i n "  
gen$ral . 



Increased human concent ra t ion  and a c t i v i t y  i n  the .  p l a n t  area 
, and i n  the  general, reg ion t h a t  w i l l  cause compet i t ion between 

man and wi1,d l i fe  f o r  food, cover, water, and l i v i n g  space a t  
many leve ls .  

, . 

Thennal p o l l u t i o n  t o  streams, r i v e r s ,  and lakes  t h a t  w i i  1  , , 

a f f e c t .  aquat ic  h a b i t a t  and r e s u l t  i n  .changes i n  species 
canposi t ion.  The e f f e c t s  can be negative o r  p o s i t i v e  
depending on the  animals invo lved and one's p o i n t  o f  view. . .  . 

. . . . * . . ' , .  

Construct ion o f  new r e s e r v o i r s  and water conveyance ' f a c i l  i t i e s  
t h a t  w i l l  e l im inate  e x i s t i n g -  land uses, bu t  c reate  b e n e f i c i a l  
water f a c i l i t i e s .  

Two areas near the   el uga Coal F ie lds  w i l l  be o f  specia l  concern, i n  

eva luat ing  the  a i r  emissions o f  a coa l - f i red ,  e lec t r i c i t y -gener 'a t i ng  

p lan t .  To the  south d f  t h e c o a l  f i e l d s  i s  the  Tuxedni Nat ional ,  W i l d l i f e  

Refuge, c l a s s i f i e d  w i t h  s t r i c t  a i r  q u a l i t y  standards (Class I A i r  Q u a l i t y .  

Area). A  coal - f i r e d  generator '  could a1 so c o n t r i b u t e  t o  NOx and SOx l e v e l s  

i n  Anchorage. : 

. . .  

. . 

RECOMMENDATIONS ON ENVIRONMENTAL ISSUES 

Areas i n  the Beluga Coal D i s t r i c t  should be avoided f o r  i n tens i ve  devel- 

opment i f  negat ive environmental impacts c l e a r l y  outweigh the bene f i t s .  . 
The most obvious places where a c t i v i t . ~  should be r e s t r i c t e d  and where 

development should be p roh ib i ted  can r e a d i l y  be i d e n t i f i e d .  Future 

s tud ies  may be needed t o  de f ine  l ess  apparent areas where development 

should be avoided. 

Recanmenda t i o n s  

W i t h i n  t h e  boundaries o f  the  Belgua D i s t r i c t ,  t he re  are two areas in ' .which 

.development a c t i v i t y  should be res t r i , c ted .  The f i r s t ,  loca ted i n  T.l3N., 

R.9 & 10W. and T.l2N., .RlOW., S.M. o r  the  nor theastern and eastern por t i .on 
. .  . 

o f  the  d i s t r i c t ,  i s  a  key waterfowl area. Th is  area, corresponding 
. 0 

. . roughly . t o  the  wet tundra vegeta t ion  cmrnuni t y  and bog areas a 1  ong the  
. . ,  ', 

Susi t n a  R lver  de l tas  and the  coast, i s  a  p o r t i o n  o f  t h e  Susi tna F l a t s  Game I . . . .  . 
. , 



Refuge. A t  present, a c t i v i t y  i s  underway i n  t h i s  area w i t h  the  230-MW 

Be1,uga power p l a n t  and i t s  t ransmission l i n e s .  Numerous gas we l l s  d o t  the  

area. It i s  unknown what e f f e c t  t h i s  gas deve1,opment and a c t i v i t y  has. had 

, on the  area. However, i n t e n s i v e  use, such as f o r  a townsite, dockit lg 

f a c i l i t i e s ,  major  highway o r  r a i l r o a d  development could reduce s u i t a b i l i t y  

o r  t he  area f o r  waterfowl. 
. . .  . ..I . 

/' , -.  

The second area i n  which use should be r e s t r i c t e d  i s  the  f a l l l w i n t e r  

browse area f o r  moose I n  t h e  west c e n t r a l  p o r t i o n  o f  the  d i s t r i c t ;  T.l3N., 

R.13. & 14W., S.M. Th is  i s .  b a s i c a l l y  the  ex ten t  o f  t he  h igh  brush 

vegeta t ion  community which provides . e x c e l l e n t  browse f o r  , the  moose 

populat ion.  Through i t  covers o n l y  about 36 square miles, the area' i s  

. q u i t e  important  t o  the  l o c a l  moose popu la t ion  f o r  w in te r ing  purposes; As 

w i n t e r i n g  area's determine the  su rv i va l  r a t e  f o r  t he  moose, browsing areas 

should be protected. I n  a d d i t i o n  t o  t h i s  area there  are  two o the r  browse . . 
areas f o r  moose. One area corresponds t o  the  h igh  dens i t y  waterfowl area 

and the  o ther  l i e s  i n  the  extreme southwestern corner  o f  t he  d i s t r i c t  and 

i s  p a r t .  o f  a s t i l l  l a r g e r  browse area immediately ou ts ide  the d i s t r i c t  

boundaries. 
.1 . . 

EXISTING INDUSTRIAL DEVELOPMENT ACTIVI TIES 
, z 

Natural resource development i s  a1 ready underway i n  the  Beluga Coal,. 

D i s t r i c t .  O i l  and gas we l l s  d o t  the  coasta l  area. ~ o g ~ i n g  0peration.s by .  

Kodiak Lumber m i l l s  and Tyonek Timber: ' Company t o  remove ,.,the.. .. , 

bee. t le- in fested stands o f  S i t k a  and wh i te  spruce i n  the  western p a r t  o f ,  

the  d i s t r i c t  have been i n  operat ion f o r  several years. Chugach E l e c t u t  . . .  . 

A.ssociat ion (CEA), the r u r a l  e l e c t r i c  u t i l  i ty serv ing t h e  Cook 1nlet; 

b u i l t  a  230-MW gas f i r e d  power p l a n t  and has constructed several t rans-  :' 

* m iss ion  l i n e s  i n  the  area. The power p l a n t  makes use o f  t he  natura l  ga's 

produced i n  the  d i s t r i c t .  Dock f a c i l i t i e s  f o r  the  logg ing operat ions a r k  
i n  p lace as a r e  several p r i v a t e  a i r s t r i p s .  A network o f  roads also.; 
e x i s t s  i n  the southcentra l  p o r t i o n  o f  t he  d i s t r i c t .  - 



Recommendations 
.. . , 

, I 4  . 
. . . . 

' Since the Beluga coal f i e l d  reg ion w i l l  cont inue t o  develop, i,t , i s  
. . 

recommended t h a t  a long-range, comprehens i v e  development p lan be created 

t o  assure the  i n t e l l i g e n t  land use of t he  d i s t r i c t .  Fur ther ,  it i s  

recommended t h a t  h igh  a c t i v i t y  p ro jec ts  be r e s t r i c t e d  t o  i n d u s t r i a l  parks. 

Devel opment plans should be in teg ra ted  among a1 1 resource devel.opment -.. . 

p ro jec ts .  Such planning i s  necessary t o  minimize the  i n d u s t r i a l  impact on. 

t he  ecosystem . 

PERMANENT SETTLEMENT SITES 

Permanent sett lements i n  Alaska t r a d i  t i o n a l  l y  have been located a1 ong the  

coast l ines .  In land they have been on major r i v e r s  and lakes. The' 

waterways 'prov ided natura l  t r a n s p o r t a t i o n  routes, a source o f  f o o d  - and; 
. . 

commerce f o r  the  res idents .  Through experience i t  was discovered t h a t  . . . . 

' these s i t e s  o f fe red  a m i l d e r  c l  imate than non-water r e l a t e d  s i t e s  and 
. .  , 

gravel deposi ts  were usua l l y  nearby on which t o  b u i l d  the  town. 
. . 

Recmmenda ti ons . * . .  

Coastal lands no r thes t  of the  Moquawkie Ind ian  Reservat ion do not  appear 

s u i t a b l e  f o r  i n d u s t r i  a1 o r  res  i d e n t i  a1 sett lement. According t o  general - '  

i zed s o i l  maps o f  t h i s  d i s t r i c t ,  the  s o i l s  a re  unsu i tab le  f o r  b u i l d i n g  . 

purposes and specia l  designs f o r  roads would be necessary t o  ensure t h a t  

ground wate'r i n f i l t r a t i o n  and l a t e r a l  movement o f  water through the s o i l . ,  

i s  channeled i n t o  the  marshes and bogs o f '  the  Susitna F l a t s  Game Refuge. 

Several shore f i s h e r i e s  cover po r t i ons  o f  t h e  coastal  zone i n  t h i s  area, . . )  

and increased human a c t i v i  fy might  be detr imental .  Add i t i ona l l y ,  large,. '  

- ' areas o f  standing water would c rea te  an i n s e c t  , problem (p r imar i l ' y  

mosquitoes) uncomfortable f o r  humans. , , 

. , 

A f t e r  a pre l im inary  examination o f  t he  Beluga Coal . D i s t r i c t ,  i t  appears 

t h a t  a prime l o c a t i o n  f o r  a support community f o r  coal  opera't ions could be 

located somewhere i n  T. l l N . ,  R.121J., S.M. o r  i n  the  southern p o r t i o n  o f  

the: d i s t r i c t  $0 the west o f  the, former Ind ian Reservation. Th is  a r e a i i  



\ 

a l so  one of t he  p o t e n t i a l  s i t e s  of the  dock f a c i l i t i e s  required f o r  the 

coal  operat ions. Th is  area i s  served by e x i s t i n g  roads and i s  al't'gady 

being worked fo r  10~gging 'purposes. It a1 so conta ins Lake Congahbuna, a 

p o t e n t i a l  power generat ion p l a n t  s i t e  as i d e n t i f i e d  by Beluga Coal Company 
and has easy access t o  the Cook I n l e t  Region, Inc .  t ranspor ta t i on  c o r r i d o r  

; and t h e  p o t e n t i a l  coal  mining s i t e s .  
\ 

. . .  

A d d i t i o n a l l y ,  the  upland p o r t i o n  o f  t he  township has s o i l  s u i t a b l e  f o r  

b u i l d i n g  as we l l  as f o r  ag r i cu l tu re ,  h o r t i c u l t u r e ,  o r  s i l v i c u l t u r e .  The 

l a n d  i s  c lose t o  the  Cook I n l e t  which moderates the c l imate  prov id ing  

. . r e l a t i v e l y  m i l d  w in te r  cond i t ions .  The fo res ted area provides excel l e n t  
rec rea t iona l  p o s s i b i l i t i e s ,  

. . 

. . 

CHUITNA RIVER FISHERY AND SCENIC VALUES 

. , 

The Chui tna  R ive r  runs d i r e c t l y  through the  middle o f  t he  Chui tna 'coal' 

f i e l d  and heads i n  t h e  area j u s t  south and e a s t  o f  the  Capps   lacier 
f i e l d .  On one o f  i t s  w a t e r f a l l s  a  coal outcrop i s  v i s i b l e .  O f  a l l  the 

waterways i n  t h e  D . i s t r i c t , .  the Chuitna w i l l  be the  one most e f fec ted  by ' .  

.. . . 
t h e  development o f  the,,coal . f i e l d .  

. . 

Recommendations . . . . _  

To p r o t e c t  t he  Chuitna from ir revocab le  ' damage, c e r t a i n  p r o t e c t i v e  

measures must be taken: development a c t i v i t i e s  would have t o  be re -  
, ., 

s t r i c t e d  f o r  a  reasonable d is tance along both banks of t he  Chu i tnk  t o  ' 

. prevent s i l t a t i o n ,  erosion, and damage t o  f i s h e r y  and rec rea t iona l  

p o s s i b i l i t i e s .  Along the  headwaters i n  the  uplands, care must be taken t o  . 

ensure t h a t  water courses are n o t  a l te red,  ground water sources are  n o t  . i 

i n te r rup ted ,  and t h a t  pol l u t a n t s  (dust,  so lub le  mineral s, waste mater ia l  , 
etc . )  a re  n o t  in t roduced i n t o  the  system. 



REGENERATION OF VEGETATION 
. . 

Reclamation o f  the land d i  sturbed should n o t .  pose much o f  a  problem' g iven 

the nature  of the  vege ta t i on  o f  t he  area, r e l a t i v e l y  moderate c l  imate, 'and 

t h e  h igh r a i n f a l l .  These and o the r  f a c t o r s  should insure  rap id  

regenerat ion o f  t he  p l a n t  canmunities, p a r t i c u l a r l y  i n  the  lower and 

mid-el evat ions.  

Recommendations 

One area o f  poss ib le  concern i s  the  A lp ine  Tundra system. Due t o .  the  

nature  o f  the p lan ts  t h a t  comprise t h i s  community, regenerat ion . i s  

extremely slow. Damage i n  t h i s  area (T.l4N., R.l4W., S.M.) w i l l  be slow i n  

hea l ing  and dur ing  t h a t  process, e x o t i c  f l o r a  may a c c i d e n t a l l y  be 

introduced. 

Care must be exercised when revegeta t ion  plans are  p u t  i n t o  e f f e c t  "to 

ensure t h a t  e x o t i c  species a re  n o t  a c c i d e n t a l l y  introduced i n t o  t h e  

e x i s t i n g  vegeta t ion  canmunit ief .  An except ion might  be the  . case o f  

a g r i c u l t u r a l  o r  s i l  v i c u l  t u r a l  i n t r o d u c t i o n  o f  exo t i c  f l o r a  on reclaimed 

. areas. Since vegeta t ion  i s  t o  be based on loca l  species, a  seed source 

must be located o r  developed. With s i l v i c u l t u r e ,  p r a c t i c e  se lec t i on  o f  

t he  best  v a r i e t y  o f  a  species w i l l  be n@cessary. 

LAND RECLAMATION 

The word "reclamation1' does n o t  necessar i l y  mean the  r e t u r n  o f  the land 

d is turbed t o  i t s  exact, o rg ina l  cond i t ion .  A t  times, such as w i th  t h e  

sur face mining o f  coal,  i t  i s  n o t  poss ib le  t o  do so. A t  o the r  times such . . 

a c t i o n  may n o t  be desi rable.  I f  a  b e t t e r  use o f  the  land can be 

determined, such as f o r  a g r i c u l t u r e ,  s i l  v i c u l  tu re ,  browse f o r  moose o r  

grazing land, the land rec lamat ion should take ' t h e  necessary d i r e c t i o n ' .  t o  

a c c h p l  i sh the  desired, f i n a l  goal . 



Recmmenda t i ons  

Impor tant  t o  the  development o f  t he  Beluga Coal F ie lds  i s  the planning, 
. .  . 

es tab l  ishment, and implementation o f  a  long range, comprehensive, r e c l  a- 

mat ion program f o r  the  d i s t r i c t .  The e n t i r e  development o f  the  coal 
I 

f i e l d s  should p lan  f o r  t he  day the coal f i e l d s  are  exhausted o r  econo- 

mical  l y  imprac t ica l  t o  work. The f i n a l  , des i red  s t a t e  o f  the  land w i l l  

he lp  determine the  method o f  development used f o r  t h e .  f i e l d s .  The . . 

rec lamat ion o f  the  . land d is turbed should'  n o t  be seen as t h e  l a s t  phase o f  
I .  

. . , . - .  
t he  development pro jec t ,  b u t  r a t h e r  as the  end, r e s u l t  o f  the  e n t i r e  

p r o j e c t .  
L 



APPENDIX 7-A 

BELUGA VEGETATION . > ,  

. . 
Fo l lowing i s  a. l i s t  o f  vegeta t ion  which i s  l i k e l y  t o  occur i n  

. r  ' . the  Beluga Coal D i s t r i c t .  

Black Spruce 
White Spruce 
S i t k a  Spruce ( r a r e )  
Mountain Hemlock ( r a r e )  
Canmon Jun iper  
Balsam Poplar 
Black Cottonwood 
Quaking Aspen 
N e t l e a f  W i l  lows 
Least Wil low 
A r c t i c  W i l  low 
Alas ka Bog W ill ow 
Oval l e a f  W i l  low ( r a r e )  
Sprout ing W i l  low ( ra re )  
Grayleaf  W i l  low 
Barren-ground W i l l  ow 
Barc lay Wil low 
Undergreen Wil low 
Richardson W i l  low 
Fel t l e a f  W i l  low 
Bebb Wil low 
Diamond Leaf W l l  low 
Scouler Wil low 
S i  t ka  W i l l  ow 
L i t t l e t r e e  Wil low 
P a c i f i c  W i l  low 
Sweetgal e  
Dwarf A r c t i c  B i r ~ t ~  
Resin B i r c h  
Alaska Paper B i r c h  
Kenai B i r c h  
American Green Alder 
S i t k a  A lder  
Th in lea f  Alder  
Swamp Gooseberry 
Northern Black Currant  
Skunk c u r r a n t  
T r a i l i n g  Black Currant  
American Red Currant  

P i c i a  mariana 
P. galuca 
P. s i t chens is  
Tsuga mertensiana 
Juniperus canmunis 
Popul us bal  sami f e r a  
P. t r i checarpa 
P. themulaides 
Sal i x  u t l  i c u l a t e  
S. r o t u n d i f o l i a  
S. a r c t i c i a  
S. fuscescens 
S. oval i f o l  i a  
S. s t o l e n i f e r  
S. glauca 
S. brachycarpa ssp. niphoclade 
S. b a r c l a i y  
S. commutata 
S. l ana ta  ssp. r i c h a r d o n i i  
S. alaxensus 
S. babbiana 
S. p l a n i f o l i a  ssp pulchra 
S. scouler iana 
Sal i x  s i  tchensi s  
S. arbusculaides 
S. las iandra  
Flyrice gale 

/ 

Detula nana 
B. glandulosa 
B. p a p y r i f i r a  var humi l i s  
B. p a p y r i f i r a  va r  kenaica 
Alnus er iopa 
A. s inuata  
A. t e n i u f o l  i a  
Ribes l a c u s t r e  
R. hudsonianum 
R. glandulosum 
R. 1  axuf lorum 
R. t h i s t l e  

SOURCE: USDA Forest  Service, ALASKA TREES AND SHRUBS, by Viereck and 
L i t t l e ,  A g r i c u l t u r e  Handbook No. 410, 1972. 



APPENDIX 7-B 

CHUIT R I V E R  SPORT FISH 

(From S t a t e  penni t a p p l i c a t i o n  by Stanley W .  ~ u b i  k, CPP .74-65, Chui tna 
River,  A p r i l  221, 1976.) 

i i 6 . . ,+. .. .. 

The Chu i t  R iver  i s  a  c l e a r  stream o f  h igh  p r o d u c t i v i t y .  I t  produces a1 1  

f i v e  specles o f  salmon, p lus  rainbow t r o u t ,  D o l l y  Varden, and round 

wh i te f ish .  It i s  becuning o f  increas ing importance t o  the f l y - i n  spo r t  

' f ishermen from Anchorage; there  are f r a n  f i v e  t o  twelve a i rp lanes  there on 

weekends, and one o r  two planes per  day dur ing  the  week from June t o  

September. 

The s p o r t  catch i s  'aimed a t  k lng salmon and s i l v e r  salmon, a1 though a f e w  

people w i l l ' t a k e  rainbows only.  D o l l y  Varden and p ink  salmon are taken i n  

con junc t ion  w i t h  k ing  salmon and si1ve.r salmon f i s h i n g .  "Jack salmon" as 
c a l l e d  by the sportsmen, a re  main ly  p inks.  

A fa1 1  s' o f  about s.ix f e e t  i s  located two mile,s above the  Nor th  boundary ~ ' f  

the reservat ion .  Th is  falls i r  an exposed seam o f  coal,  I t  could give, 

t r o u b l e  i n  the 'future, bu t  a t  t he  present. time, f i s h  are  able t o  jump,  .the" 

. . 

We cou ld  f i n d  no downstream migrants. 

There i s  ' a  lake w i t h  .a small o u t l e t  creek near the  mouth o f  the  r i v e r  

'which i s  reported t o  have once had a  red salmon run. The creek fans ,ou t  

i n  a  swamp, making i t  impassable t o  f i s h  now. . ,  . 

King Salmon 

The run comes i n  du r ing  the  f i r s t  p a r t  o f  June w i t h  a  few moving i n  u n t i l  

t h e  l a s t  o f  June. The s i z e  range i s  12 t o  30 lbs.  They a re  reddish i n  

co lo r ,  n o t  b r i gh t ,  when enter ing .  The run has been d e c l i n i n g  i n  numbers 

o f  f i s h .  



Measurements - Creel Census F ish  - 25 June: 

S i  1 ve r  Salmon 
. . . .  

The s i l v e r  salmon run s t a r t s .  i n  mid-July, and i s  bel ieved t o  exterid t o  

November o r  December. The run appears t o  be in .  good shape. 

The f i r s t  f i s h  are o f  a smal ler  race than the  l a t e r  run f i s h .  

Measu remen t s  

15 J u l y  17-18 J u l y  
M 174 M 15% 
M 18 . M 164 
M 18-3/4 M 17 

F 18-3/4 
M 22% 
M 23 

17 August 
M 10% 
M 17-3/4 
M 17-3/4 
M 2035 
M 2 3 h  

Red Salmon 

Many red salmon enter  the system w i t h  the  t i de ,  bu t ,  few run upstream. 

Those t h a t  do, go up the  f i r s t  major creek on the no r th  side. The run 

occurs from mid-July t o  mid-Augus t. 

25 June 17 J u l y  17 August 
M 19 , M 13 M 13--repeat catch 

M 14-3/4 . from J u l y  17 
F 19-3/4 M 144 
M 2035 
M 2135 
M 22k 
M 22-3/4 
F 22-3/4 
M 22-3/4 
M 23 

2 ' 



Pink Salmon 

The run occurs i n  June and July, w i t h  spawned-out f i s h  s t i l l  a l i v e  i n  

mid-August. Th is  run  was small, probably about 300 f i s h  t h i s  year. The 

s p o r t  fishermen c a l l  them . " j a c k "  o r  " j ack  k ing"  salmon, and they appeared 

t o  make. up about 20 percent  o f  t he  t o t a l  salmon take. 
. ., *..: .,. < ,. *', ' 

_ . . ' .  ,. . 

Measu rements 

. 25 June 17 J u l y  17 Auyus.t 
M 12% M 15 M 164 
M 12%' F 17-3/4 . M  17% 
M 1235 M.18 M 19% 
M 12-3/4 . 

' .  M 1% 
M 15 F 1814 
M 15 F 19% 
M 16 M 19-3/4 . . 

M 164 F 20% 

.' ": . . 
Ra i nbow Trout  

There i s  a good popu la t ion  o f  rainbow t r o u t  i n  the  r i v e r .  Ea r l y  rainbows 

up t o  18" TL were reported common i n  the  lower r i v e r ,  There appear t o  be 

no sea run f i s h  i n  t h i s  system: 

I Measurements 
I 

25 June 
6 
7% 

Dog Salmon 

Ju ly  
7-3/4 
7-3/4 
8'5 
8% 
J u l y  
9-3/4 
10 
1 0% 
10-3/4 
11 -3/4 

Very few dog' salmon spawn i n  t h i s  system. We saw none upstream, b u t  

caught a few i n  the  mouth! and had a re1 i a b l e  r e p o r t  o f  them spawning. 



r 
The number was probably l ess  than 25 spawners t h i s  year  as o f  mid-August. 

Measu remen'ts 
, s o  , 

17 J u l y  " .. ... . .  . .  .- 

M 23-3/4 

Do1 l y  Varden 

There i s  a very , l a r g e  run o f  small s i zed .  sea run . f i s h ,  wh 

. Ju l y .  
. . 

Measurements 

Length: 
9" 
9-1/2" 
9-3/4" 

15 - 18 J u l y  
Freq. Length : Freq . Length: Freq. 
3 11" 2 12-3/4" 3 
2 11-1/4" 1 13" '5 
3 11-1/2" 2 13-1/4" 3 
1 11-3/4" 1 13-1/2" 2 
1 12" 5 13-3/4" 4 
1 12-1/4" 2 14" 2 
1 12-1;/2" 1 14-3/4" 1 
3 

Round Wh i t e f  i s h 

The round w h i t e f i s h  run l a t e  i n  t he  F a l l ,  September-October. 

caught were taken i n  the  i n t e r t i d a l  area i n  the creek. 

Measurements 

i c h  en te r .  i n  

I ' . '.. 

17 August 
Length Freq. 
9-3/4" 1 
10-3/4" 1 
11-3/4" 1 

.. . 

The ones. we 

25 June 
F 10-1/2" 
F 11" 



SUMMARY OF NATIONAL A I R  STANDARDS 

P o l l u t a n t  - Time o f  Average 1 Primary Standard-/ 1 Secondary Standard-/ 

P a r t i c u l a t e  matter  

S 0 
(miasu red a s  SO2) 

Hydrocarbons 
(nonmethane measured as CH4) 
NO 
0xZdan ts 
(measured as 03) 

Annual (Geometric Mean) 
24 hour 

Annual (A r i t hmet i c  Mean) 
24 hour 

3 hour 
8 hour 
1 hour - 

3 hour 
(6  t o  4 a.m.) 

Annual (A r i t hmet i c  Mean) 
1 hour 

. . 
75 m g ~  , 66 mg, 

260 mg-/ 150 mg-/ 
80 mg ( 0 . 0 3 ~ p r n ) ~  

365 mg (0.14ppm)-/ - i 3 0 0  mg ( o . s p P ~ ) ~ /  

10 mg (9ppm)Li Same as Primary 
40 mg (35ppm)-i2 Same as Primary 

160 mg l(0.24ppm)-/ Same as Primary 

100 mg (0 .05pp1)~ Same as Primary 
160 mg (0.08ppm)c/ Same as Primary 

1 1  Concentrat ion i n  weight per cubi: meter (corrected t o  25°C a n j  760 mn o f  Hg) - 
21 Concentrat ion n o t  t o  be exceeded more than once per year - 

Source: E l  Paso Alaska Co. A p p l i c a t i x ~  t o  FPC f o r  Alaska Gas Pipe1 ine. 




