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Company w i t h  P a c i f i c  LNG Gas, 1982 S 's ,  0% Xnf#]at ion 
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Ta ta  P Avek-age 
't gw, -3 t ,d* ~ C C P  cr ~Tf ic f  BCT f l ~  S; I=@ B~;,f%ur ~ p - i r ~  S/Ncf  (3 )  ---- * -.̂ --,- UIlx r - -**xrr ---,- , .w"cuc -rrur.,_r-rr * ,  ,,--&,-'-+,-* Mwm-mmMa * ---- --w2.,A' --%*m". * 

-* .* * "e.., - 
[ a )  I~ciut ics  delivery cijarge to liri~hnragri for assuring deiivery dtjr inq ~ o i d  

wea L her , 
i b )  Item:; in parver:i.iteses are actual quantities and pr ices for 1980 and 1fp~1. 



TABLE ?,lo. E s i i n i a t c d  Natural  Gas A c q u i s i t i a n  Cost - Chugdch 
"a -* -a+ .,,.*a *-'*,&d*,+,d.+ 

f l ec t r ic  A s s o c i a t i o n  w i t h  Paci f ic  Alaska L N G ,  
1982 5 9 %  0% Inflation 

Gas and S e r v i c e  .--*"MKe-r l T T ~ ~ * m ~ ~ ~ , ~ ~ ~ ~ d  
gY--;Yd-*-------* 

'WKcTfl- 
6 , T- --L-w-*- 

Weighted 
Aver age 

Pr 1 ce!, gll4c.i; 
+---,-, 

0,46 

4. *rx i -"au*.%&*&- ,--A. .rril-*uirui* w***-&r-̂ niu î 

( a )  I teas i n  parentheses are actual prices ar?d qriavrti t i e s  f o r  1980 
and b981, 







i,{'(~ ;.&;.j k j l  & h j l ; ~  t ~ ~ j  ~ ~ b l r ~ F S . a ~  3 1 ( 5 * 3 ~ o r  . Othcrw i se , exparti; cou ld  be required. 
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S u l f u r  Content 

Y.i i troyeii tonterli  

I he general approach used Lr; forecast steani coal p r i c e s  Alaskz i: s 

i;imilar "L t h a t  tiised for o t h t r  ftiels s ~ c h  as na tura l  gas ant! petrolf!ui+t)ased 
P " 

+", 

illat i s ,  f ~ t i i r r ?  prices are b i s ~ r i  on recent actual  or ec,tirnated p r i c e s  
anti thet i  modi f~ ie t i  for' the f u t i ~ r e  based on i;ke concept; of an " ~ p g ~ ~ r ~ ~ l n i t y  

& $  r ' r  price. i n i s  price i s  thacb!h ich these ' ! lerwouldreceive i n  t h e o p e n  
-1 1* 

; 1 ~ i i  5 ; l p p r ~ d c h ,  t h ~ r e f o y e ,  nec$ss i t a t ~ s  som2 c;fiderstandj ng of' the 

skeain cna i market 5;lno price forfnatjori f ac to r s  ap: l eas t  for "Lose coals  which 

'ilevfi ::access t.1 d i t ,ernat  i y e  nun--Al ac,kan markets, i r i  "his case, these markets 
* 9** ::re pr i ;3ar i iy  > n  k d 5 %  As' ia .  

A rLpcer;t; .;t,uriy i~:y f$at;:el ie-P~~rt,hwes'c addressed the steam coal market 

r.iutioak tile Pacrf ic:  R i m  (i-:ast A s i a n  anti V . S .  West Coast)  i n  r u i a t i o n  Lo the  

pi;tc;ij';al d ~ v ~ ~ a p m ~ ~ - i t  i;f thi; Be' f ; , i jd  Fields (( ;wi f t  6j Haskjil.;, .. + ancl Scot t  
-, ( i h a t  r .~~r j~"$  b# dd : q f / ~ y a i  pcj-i 0";; r e ]  p y a f i t  t h  j 5 s tudy :  



2 ,  &arke t  -..a p f ' p ~ c  g Lf w d  are determined prlmsrily by the cosaP,s of production 

" f Th i s  i s  .in coiltrast t o  crude o i l  olarkets whe?lme prices 
s7i ! f+ c -: % lJ 3 ,  -1 4 , sheci by f:a-t.ional 0.i 1 cornparlies or the  host goverenments i r! 
producsng countries, The coal m a r k e t s  are t h  us yenera-1 ! y competi- 

-p l i v e ,  ., H i g h  wor ld  o i l  p r i c e s  provide the major stpimulus f o r  switch- 

i n g  t o  coal b u r ,  because of the competitive nature of the  market, d o  

not  actual  1 y ~ s t a b l  i sh coal pr ices,  

3, !n ti.irn, the  cos;., of' prodaction are de*termined primarily by the 
rrdture of. bnr minjing operation, ~ 3 . g . ~  surface versus crrder!jrctund, 

and the gea ioy lc  sonoitioos such as thickness of seams, d e p t h  o f  

overburden, and general terrain conditions. 

4, reiisons of traospo!*td"iicin costs, Aldskal s coal rnairket appears t o  
he n:lcaupii:d Slyom i:i+ie western U.S, niarket and w i  1 1  rnore 1 iltely be 

c l ~ * 1 ~ 1  y l inkeci by international i;rade t a  East A s i  a,  and spracif i c a i  l y  

t o  Korea, Japan and Taiwan, ! t i  these markets, A 1  askan coal w i  l l 

compete primarie!y wi th  coals  from Austral i a, South Africa, Canada, 
TIie Peoplei s Republ i c  of (;h*iaa, and Western Cariada. Due to f l i gh  

domestic r a i l  transpartation costs, western U,S, coals  are no t  
believed to be major long-term competitors, 

5 ,  $.!;earn coal trade on t h e  P3ciFic R i m  i s  i n  i i s  infancy w i t h  Q O  

weil-ertablished patterns as yet .  Despite th is ,  growth i s  expected 

to be dramatic as i7"iustraCed i n  T%ble  J,J, Th i s  has L~een b r o u g h t  

, ] i~o i j t  prir;iiir* l l y  by the i i  i yh  cost of the imported o i  i arid ! iquefled 
na-l-urea'l gas, hoLk! of witrich can he displacen by coa l ,  gigien adeqliate 

kime f o r  instailation of new ccal-fired p l a n t s ,  



Ti?BiE 2 . I ,  Prel im'inary Pro j e c u ~ n s  of S t e p f ~  coal Imports 
-.=-#-'_C__-ed-__I 

by Country and  Year (DOE 1981) l a )  

M=i  5 8 ion 7 0 ~ s  Per Year 
w-s-%ma----- i,-v-<m*--w us, 

1g/$$ n$35 I?! :To ydTir'--- 

Japan 2,8 kg r ,+- ,4 50,4 103 ,%-I2 3,7 

I< ore a 6 2 8,6 16J3 52,3 
"faisan 5,s 3 e 7 16,8 4321 

Hony Kqng N / A  4,8 
v- 

9,6 
e a W a v ' - -  

12 ,o 
.--w.,--* 

Tota l  14,s 4423 93,6 210,8-231,3 

a )  Data a d j u s t e d  t o  11,500 U t u i f h  coal by Battelle, P a c i f i c  
Nor1;kwest t abora t a r i  es,  

7, i f  the major East As ian  coal-iml;arting country,  i e e e ,  Japan, e:dheres 

c-t: announced p o l  i cy  o f  source d i ve r ; i f i ca t i on  aria inclbdes the IJ ,S, as a 
s u r % ~ i  ~ " r  f er then Alaskan coal ,  p a r t i c u l a r l y  From t h e  Cook L n l ~ t  region, 

cotdd capture a ma jo r  percentage of the  U ,S. exparts t o  P E ~  i f i s  ,P-inle 
"$= c g~~~ beca.~st2 kie4dgyfi U,S, ,fie .id: have hrgh oversl 2nd 

trhnsportntion c o s t s ,  

!n a d d i t i o n  to the question of whether A i a j k a n  coal will enter 
intern~tional t rade,  the prcbferr: i n  farecasting i'oture price l ies  i n  the 

f i i c ' t  t h a t  t h ~ r e  , is  i-i'ctle market precedenal: i n  the Pdci i i c  iiim, Stearn 

coal -trade $0 date has been ii!inuscult? rclat'ive t o  it:; expectea f u t u r e :  

Icwel s; prospective purchasers i n  East A s i a  have had  1 l t t l e  experience 

w i  L I j  ciial-[ pl at i ts;  ct&ntldrds fop ~ : o n t ? ' j c l t i ~ & ~  arr<angerneiits jnc! ud i  ng 

j J :  - p 1 n pri;duc i ng i;b;@i*at i un-, and -i nfra,-,t-uctiluc? h . 3 ~ ~  riot 
!a~;e.ri \jlorkg2iJ oejt ,$estgcrj, 

"'I: "7 
Q'l 8 ,  ! 



4 * ;r c.$~" ;""y"f try- 
4t# r r  *.; ( ** J : ~ ~ J c ( ~  ~ : ~ c @ s s :  p~ fw  *ion~---term 4# cr~f l t rac ts  j 13 yecii-5) on -tag 

- "  # 5, i t  seems * ] j k e ' j y  
I J g " s ~  b f  gJbj,li fet.;&f-"-,~a k 4 ~ y + : $  xi t h a t  a C O M ~ P ~ C ~ ~  faru W"a%kan 

( ' ~ ~ 1  i j 5 t a i . t  37 q l i  a gsnoetjsf*zu '; *.- A base pcjr,e 25 t69 j  { C  ,bed iarge!y on the C O ~  t 

~f ; i foai ic t jijql atid dc ) ;epy i-jl us reasrjfiabi e pate of return, C'[ &uses u,ji 1 1 be 

.i;;c ~ i . i $ ~ ~ ~  t o  C ~ J ~ I *  g i r c J a ~ ~ f  jgfi ~ 0 5 %  incr@-;ses 07-  dccr~ases sue to char2ginij 

r r i r r i i r i r j  ccir:d;l i c ~ i i s  ( e . g . ,  geu ioyyj, rgquiatcry and t a x  chaaijes, iknd 1 abor ,ind 

cti3@r f;f;~-t f i - i c e ~ r s s  

In asditran, i t  seems reasonabie t h a t  the pr~ducers  !<nciuaing +he equ i ty  
% ph-tlcipation by the purct~aser) w f i ?  require jcme gfiarketplace clearing 

a* ~ + ' a ~ ~ d & d ~ ~ ~ ~ ~ i t ~ ,  jkr3t ; t 3 ,  r they v d \  require conkrac$:7 provisions t h a t  l i n k  -the 

fip'if.,.2s sr"" they receive f o r  :heir coal t o  a t  least t h e  chsuges j n  thle landea cos t  
( a )  uf roa  i 5 supp'i i ed  from other  su l~rces .  Such terms are comparab'ie t o  those 

clir4rent: y appj (&  agree!rce~ts tor.  pi irchases of 0 th .~  energjl copgjodi t i e s  such 
ti f" as  kHt2 3 7 1 ~  L,PfL, 



E H A T E ~  COST OF ES'f 1 t4ti"C"ED t AF4OED 
COST OF COAl* I6 PACIFIC 

CQUNIkY OF O R t G i $ i  $:IR BY COuf iTRY OF  ORIGIN(^'^) 

E S T P ~ ~ A ~ E B  PEhC%FB$ EST lMATED WEIGFiTEO 
HABk:El SHARE BY AVERAGE LANDED COST 
C Q U ~ ~ ~ T R V  BRIGEN OF COAL PR~CIFJC RIPI(~! 

~ ~ ~ . , ~ - " ~ ~ ~ ~ ~ ~ . ~ -  
[ .I ) Pyf 9x.g as func$i  on a$ p j * o d ~ ; ~ t 4  on, ra te  
[2 1 P r * ~ d ~ c z i ~ f i  a5 f u n c t i  071 a f  z i ~ e  
(3) pf+Ic:@ 5 s  *Fufistjofl 0-f tb""n"& 
(4) Japah us:d as prnxy 





rrirrs5 show :;@ward trends as productinn rate: increase. T h i s  comes about as 

each ncyj increment o f  production capacity zncountsrs more costsly rfi ini ng 

cund i  tion:;, f . e ; ,  the marginal cost 3F proauction r i s e s  i n  real terms, 







3- . ;! t j S  L ; "* ...,* $ yiirket Sii<:r.e of  Stearn Coal Trade i n  the Pac i f i c  R i r n  
& d *,_ * I-UII_,"#&IYC* CIII la21 1 

I L L  - 4  51,) \ P*J1* 

Percent 
, rxnw--*-r rr-.-. ~ * * . - L w i n - n n l r - x i ~ e l - a i i  ~ w ~ ~ * M ~ , l l u ^ l P * . ~ ~ ~ ~ - r ~ ~ * - l o * - ~ - * ~ ~ ~ & ~ ' X ' X ' X w ~ ~ ~ - m  *w**-wy---" 

A %  I 
i f - . " .  t 2i.j 

w-** 

AustraI-ia 
c ~ , . ~ ~ , u r r ~ e ~ , ~ u  

& C Y  i c a  
-+----+&,=k'w 

C h i n a  
r)-r*"=+b**"" 

Canada, 
-*-r 

Others 
-.'-"--- 



r 2 IABiE 3,4, Steam Col?  Prices Landed i n  Japan and @et-Bac,k 
4 -*a=- 

tr, U'iaska (!,9ii2 $/ t . IMt l tu j  (Swift, t iaskins, and, 
S c o t t )  (DOE 1983.) 

U,S, (other  t h a n  2,99 3,15 3,3Q 
Markc2t Share 15 15 25 

1.655 I'ranspcirtaf; ion C o : t  
From f l  t asks 0,51 0,56 0,6Y 



9 ~iii I ,  i iki? 8 e i i i g d / ( ; h ~ i t l i d  f i l $ l d  c b j j ,  flirther consumption of  Nenana f < e ' / d  

ccja / f o r  u c ~ ~ j e p  i j e r i ~ r j e  j on i s  expected t o  occur not  a t  minewmouth hut rather a t  
(, a )  

it i ng ireas a i onq the A1  asks Rai 3 road ri  ght-~f~-way. T h u s ,  de i  i vered 

c$;ts cf c o d )  y;; '1 1 iricl u& F a  i 1 t ran$por%at iof i  costs, 

i,;af,ka on ajscrjrsioris d i t h  pj, Joseph iisjbei 11 of the Usibelli Coa! Mine, 

jWhk i;ase p r . - j c ~  (jf coal i s l  Qt l Y 8 O  dollars) s h o u l d  be $1,2O/NMBtu FOR 

" " ,&qly c,g $1 .43/MbjQtu j r l  13112 dollars, The peal rl-a"cf 04 prdicii 

escaiation :or t h i s  cod! i s  pegged a t  an anoua*j rate of two percent a l though  

in !  orf.iats'ion fgorgt i b e i i  l inuqica'ces ";at {:he r$t@ of price increase mdy be 

\ ' i^i.j&? rac!a 1 [ ? $ ~ a  1 at i on  tyf th; i as niedsured by !;he p ~ g d ~ j ~ e r  p k * $ ~ g ~  

$nd&x3 $)as about  two Dercenr per ye- . ran? 1955 to 198Ci and  al: an annuli1 ra te  
of froiri 1374 t o  13i30, 00 Che other tjaijd, s. more h-iiglii y fllechan i zcd  

c!r=ay 1 i r~e  r;per;.tiori i s  i t !  place and U ~ ' i b e ] ]  i kjds ina-icated thai: as eijilipmk.nt 

i ~ t i i i t r i t i ~  iricr*tasec E C  a resuit OF !jigher p r ~ d u c t i o n  rites, the p r k e  !nay 

accsez:e zbout  8% at 4 product ion r a t e  of tv2$o mi 7,l i o n  'TPY. The 1 j{<el-ihoc-kd of 

h  OW UY. "VC~II :era p!*jcf e ~ ~ d i 3 j ; ' i o t l  1s ~ ~ i ? ~ i r l i i ~ ? d  soniewhat by the terms and 

< : ~ i ~ d j  i u f r $  tj'je c b o r j t r d ~ t g -  .. .. .,,a f o r  supply t o  the Galrien Valley Eilect~aic 
' f ,is-;c;cijt ian 2i ld  ttje Fsiybaoks Mutlic;pai  d t i  { i t y  Systeg j ,  itlesc c~ni;rac,t-, 

(whish expire i n  1988 and 1986, respecrivziy) provide for cost increases 

iiiiie:xec! i o  a Prodiicl$r Price r!!dei: (indiistri  Corsr~odl;*ies) , I-iowever, prl ce 

kehav-i ~ 1 -  3-t e,-,d of' kh i s  contract  canlick be pred- icteu and the  2 perccnAti 
u+ rote M e  ~ e n * ~ i r . ~ ~  F~recr;s+t perrcd i s  f e l t  be a safe assuniption, 

Tkje Alsskd Ma$ l r ~ a d  h ~ s  advj  sed trra-+ tentative rates fnj- schedaj ed 
p p ? "  - ,< 

A t I :  1 :  7 iied ! y var* i Q U ~  i tes a long The r3-j i 
*I 

bh#;  r f IJ~: f c j j  i g p j s  b ; i 2 ; ~ j  3~3 r3.j ar i - i va , ]  car:i; 



Adjus ted  t u  
1, ac a;: i on 

U- -r*" XI *-.-A-ii, -WV"r-,eMM-rrrlwixilm-#,- z i t o n  (1980 - bas is )  4- v- --I 

1982 5 
a r n i h r  -*-*dam*" 

F{erlana 4,25 5,05 

~ i j ' f s p d  6 .z4 5Q 7 , 1 2  

Hatanuska 1 ,2 70 9 A b  

4n~ki~: 'aye 8,90 16,57 

Sgydard % [ j ,  00 %1,88 

f- I -  uture costs wniald be! subject t o  czscniation us.irrq the Assoc ja t i on  of 

!\ineu.ictlr! !".ai*irosci4s Cost I ~ G P X .  FOT purposes of t h i s  analysis i t  i s  assumed 
t h a t  any real transportatian cost increase will be assoc ia ted wi th fue l  costs 
(expec~ted to increase 2% per year) ,  which amount to about 30% o f  rai 1 haul 

costs, Converting t o  $/MMBtu, the &Dave analysis results i n  the following 
estimated aeiivery p r i c e  f o r  coal supplied i n  year y. 

Lacat Son 
--d-w Mw-a4raxai ~ ~ w ~ r ( * ~ , ~ s ~ ~ H * w ~ ~ w ~ ~ ~ ~ w * i r n ~  1982 SIMMBtu 

!4~rgai2s1 0,22 + 8+08 

k1-i 1 $ O W  0,34 + 0.14 ( i , Q 2 )  
;21, 



4 ,#0 PEAT 
'-*'.swdPaw 

;#eat $5 defined as geologically young cnd:. It consists of par*t ia l iy  
ccc~%pos@d a!"& a a t ' t e ~  and inorganic wateri a', t h a t 9  over t ime,  have 
i lc~il inu '! &:ed i r: a watl?r-saiiir&teri e r ; y j  ronwent, Peat  has been used 35; a f ue) 
i 'e:o!irse i n  NO; thern Eurnpr; ann t i le S o v i e t  Urrjon, other cguntrjes, j nc', ~ 3 i p ~ g  
Canada, t he  !in ivted States, Sweaen and Nest Gt?~many, have aci;{ve peal; fue l  

research programs, Frimar l i y  because of the  avaj  l ab i  l q j t y  of lobey-cost f i Le l  2, 
" + * "  there has been i r t i l e  use of peat  i n  the United Sta-kes as a f u e l  rescurce, 

There &re 2 nnmb9~1- of r~cenZ. and current swdjes assess the  reso~lrce 
$"?I p ~ ~ e n t i a l  .-a 'ib and f uei a v a i i a b i  1 i t y  of peat i n  several areas of the country, 
i n i : j ~ l c i i n g  illask&. A prei ifllinary resource sssessmcnt olf peat *in t h e  state ,  and 

harvestjny nlethlods and c o s t s  for other locations are used tc. develop the 

i nf  rindt ti on fclr-  this chapter. 

4 ,3 f i ,VA I t&B jL ITY  
. s * r ~ ~ x ~ P - - ~ ~ , ~ ~ & ~ ~ ~ ~ ~  

A $%re'! i f 2  i n:;v@y a-,sessiijfn t Norich@ibrt Veckiiii c& ; Services 2nd EKONO 1980 j 

[EI(Gb{I] 19801 of peat r.csogrces i 0 tho K a i  -[be] t identi f ied bogs 1 n the 
f l q L f  aij~sl;$~.:', j ; j V t j l  1 ey as potenti S Q U ~ C ~ S  ~f s ) @ ; I ~  fue l ,  aWithough 

J::omprchc~siif~ c:,,imstes of rcsourccs rcscrvcs f iat of fered f o r  these 

Lugs .  i n f c i r ~ i a t  jgjn obtai,:eu inc;-ic&tes a lack of conc,juruuu; hjg\\4-qual i,ky peat 
~ L J S O U ~ C C C _  ' i i i t i? ~ ~ l f ! ~ l * ~  11jtr0get3 and asCa contenvi hriqb!er t i t a :~  Alaskan coa l s  if 

ccii~pc;ri..rl or! ;if! eiieryy eq~!i i ia l ei?cy bas is ,  Pile pr2va.i 1 ;i ny, y ual i t y  problem i 

; i*~ii  cos;,t+?rrt; t~r:ly 367; of" %he pea"Ls;mmples analyzed fur as11 had '\cr,s than 25% 

a5i.t con i:erii- -7 "ihe 1 irni t. f o r  peat frid as spec f f -ied by t i re  U .S. Depart~eut of 
ffp'r'"J "." +- a ; l e  C ~ * P - - ~ - ~  * , , , i i ie s i ; i ~ d ~ y  ~"econliiiet~ded Fur";i?r r v- ---, J ~ L  I. I c i fives t; g a t  i iins i n oi-der 

t c i  s s~esc ,  t h e  e$n;c-energy potent-ia! of pear; ret;aGrces ';ir the Rai ' lbele.  





.&el$ 6 ::ri;: ~i + -  i r a t i o n  i 5  a b l e  to by-+p;;s~ t n ~ .  air-i iryirtg stage and uses 

traff:,si,r :: t1.4~: peat  and the ha~11=3t i nq method enif!ci;/ed. A breakdown cif costs 
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.iii~I;gr~*~ja.et~d 3% a penali:y : '~r  ycfuc,e -f ' i~ei t h a t  i t s  value i s  abclut 

$ i . i i ~ l ~ ; ~ ~ ~ ~  l ess  i;halr price of compet.ing fuels,  T h i s  penait j i  may be less 
; g t  cjepend-j ~ ' 3  upor1 $:he c o s m f  .~modjfyi ncg other f a c i  1 i t i e l i  (flew or  

pg j 5.k "10) t o  h a n d l e  RDF 
'N* 8 

ine rn3rginal cost of natura l  gas i n  the Anchorage area i s  about 

b%,OQ/t4MKtu and ahout 51,70/MMBtu f o r  coal ,  both i n  1902 do1 lars, Correc-ti ng 

the 51,50 penaitiy f o r  HUF to I482 do1 l ars provides o penalty of about 

$1,65/MblBtu. Given t h e  accuracy of the estirgates, t h e  value of RDF delivered 
tc) purchaser: equals zero sirice t i l e  boiler mtsd'if ication cost  ~ q ~ ~ l l s  the cos-i* 

o f  the teast-cost alternate fuel. *[he uncertainty of f i r i n g  generators wi-kh 

RDF may even a"ci-,aci.s a nega'i;i\ie value t o  It, meaning t h a t  RDF userls would 

accep'c -it c ~ n l  y if: they were ~r j r r ipcnsa t~d ,  Provided t h a t  t i l e  same cost 
structure Fo r  power p l a n t  conversicns for RBF utilization e x i s t  i n  the 
F a i r b a ~ ~ s  area, RDV i.ronid cornpet;$ w j t l r  coal which i s  priced ai: about 

$1,40/MMBtu i n  i980 dolaiars ,  A g a i n ,  given the accuracy ~f the estimates RDF 
weud!ci have a v a l ~ j e  near zero, 



"+" f 1. t i le  moiivatln~ ,ka cse Rnf  ~ o t i i d  appe3r to derive principa7iy f rom 
costs and l and  use problems assoc ia ted with sanitary landfill 
disposal rather t h a n  from power generat-ion consi desact$ons, 

2 .  i f  environments"! ( a i r  quality requirements can *be meat f o r  the 
Anchnrsge A i r  Quality Control District, conversion of the existing 
Fort Richardson boilers to RDF F i r i n g  may be aQtraceive, a*l though 

some dcrating could be experienced, We note t h a t  the Fort 
* - i! icliarusor; bo I iruss bier@ instal  l ed  i n  t h e  very earl y 1350s and are 

 no^ approaching t h e  end o f  normal useful ! l i e  from an electrical 
utiljey standpoint, 

3 ,  Ti.![: F o r t  Richardson p l a n t s  are cngeneralors w i t h  a major func t ion  

being the s u p p l y  of stei.tm space heating t o  the base. Electric power 
s* .- -sS, 

\ far civi'l. use (o f f  ba:q 15 inciocntal. Consequently, their 

c ~ n t r * i b u t i ~ n  to c:vi2!ian power requirements i n  t he  Railbe*i t  wauld be 

nagi  i g i b l e ,  

, 'I" kjf.: cluant.i'c;y of iiDF pu-tentia'i 'ly availnble i n  the Fairbanks regloo 

p iij;idequate i u  5upp"ji.l j siyil@jtari-? .;c&ie c * i v $ ]  oper&*tficjn, 

&po l  ici%$f':rtc, i n  c o a l - f - i r ~ d  ~'izint5; (20 fli.i) %i For-!, ida.lnwriclhlr are 
poisibi i i t y  b u r  at a h l q h e r  expected fue l  cost .  



- l r i  "I-";. 4 ,.: chapter e$6trmi~es the qilanHit;i and p r i c e  of .jorlh Slope n a t i d ~ a i  gas 
+ d* ? "- &oii'ld be ailia?li.b1.. t o  the interior of Alaska (Fairbanks laad center  

Y UL 

1:he Alaska Naeura 1 Gas j ra~sporLation 5ys Recotterabie na tura l  gas 
r idLr :""?rcd~i  a J S . ~  r z e  in "Lie E'rudhr~e bay reg ion clre cirrrentiy cst irlialed at $bout  29 2r.i f 1 I an  
cuhdc f t  (kf most of whic!-j l ie  in t h e  Sadlerochit formation. These 

crms,!;itute about 11% of i:c~i;al U,S. recoverable reserve: j n  coorjjaf.ison t o  the 

3,e 7c.F o f  re6zoverahle reserves i n  the Cook i n l e t  region. Prfrduction From 
i3riadhae 8d.y is targeted t o  be the range of 2 to 2,4  BcPlday, and the APdGIS 

has been desigrled to handle these rites nf flw. 

Beliv~-v #J s f  t forth Slope gas t o  the A!askan interior depend$ on %he maricee 

fo r  the gas i n  the conljguous United States and t h e  completion o f  the ANGIS, 

*rh -.. r ei:. - impnr f ;an t ,  iotc~depg5ndertl issires w i  7 1 great '!y i r t f  luence investors " 
der isirrr?s tn partir:ipate i n  the project; 

the status of gas deregu lation 
3 t h e  pipeline tari f f  structure and price of delivered gas 

the s-saikfler package receni'iy passed by Congress. 
~ ~ 1 1  ~b~~ d d  *ei -i6zz:ueG4 ,, .&rfeLt -ifi2 LblfibJe3ji-j~~a4efifls~r - A"# a.3 Qf kiolmtki .. c : l P p e  dgc  $33 delivered t a  the 
$F " 'J;s.;* - @; t$ : 'M" "Y "i 

Chien t ha t  the Sycten: IS conrpleted 00 ssckeciule, natura ' l  ges w u ~  beyin 

flai.sir,g in b$!i46 ~r 1987, Tile inkket.ior caljld then expect suppl ies equal to a t  
l e d s t  the state's 17,5% r.tyalty share or' gas .  Sbris wou anlourti: i;o 9.1 tr; 114 

McFlyr af MorLh Slope gzs ava i !able f o r  in-state cons~lmpdioa, 





1 6 .  n $llefl2ty o f  d r r i  i:!ig $+~ti\i'idi.y fa r  deep decontrc"['led gas, some (if whsich 1s selling 
0.: C 
O L  over %4/!4!$8e~. A% the same time expl~ratj~n f a r  controlled gas i s  lagging, 
f%tJjs ~ ~ i ? y @ s t ? n g  thi3l: $here i s  plenty of gas t o  he fouild 3% p ~ i c e s  nearer $4.50 

'7 c p('" "& 4, 
+@ *J . / i$rdJ L ci . 
8 prt-.-i, [ P  W"iiZ* of the ANUS concerned the p fpelj ne mj5jl?t I I Q ~  proceed 

iindi.;* the to ta l  d e c ~ ~ t u . o  i sci.nario. the *iei jei  of prfces prcdiceed far. 
partial or t o t a l  dncan-troi, i s  d j f f  $ c u l t  t o  imagine t h a t  the project aould 
proceed i n  eiLher case. However, backers of the pipeline c3nt inua t o  reek 
s u p p o r t  i n  0ri!er t o  campie& the project, Sever-al i s s ~ e s  may 9 g . i ~ ~  them reason 
for hope, The f i r s t  is Cha; the decontrkol question i s  not sedt'led; Cmgress 
may e x t e l l  can t ro fs  ort gos  to avejSd the sharp prhice increases t h a t  would l ikely 

oc:cur i n  1985, ih-is would perm1 t the h3gh cost North Slope gas t~ he rollzd-in 
vtji;h o t k @ p  j~~er -as ' t  supplies, 

ii secnnti reason f o r  hope *is "Lhe wi i i ve r  package recently passed by 
-%? k Congress. inis package has several impartant previsions t h a t  could a f f e c t  the 

p ~ ~ i i  1 Zt~gness of investors to partkipa*&e i r i  'the p r o J e c k  QQE pr.oy$des f o r  

fncluding the condi"eioni?ig p lan t  f n  the p i p e ) i ? i e  t a r i f f ,  ~ i r i c h  would guarantee 
- t ha t  the .i ~ves$r[~erjL $jots Id  reca-tve t h e  same $*ate of v.c-k,uejn as the resz o f  tke 

pipeline and v luu id  not uc ~ u b J e c t  t~ negot ia t ion along with the it;ellhead price 

g"kg .. 94s. Anfither provision allavg.rzbs Nrirth .!;lope 53s producers a pos'itiorr {if j o i n t  
nwnershjp i n  the p r ~ j e c t ,  Th:: ' ih , i rd  prov$s$rjil! a770w; advance kt1 icng of v&., f 

48" wcust,oigers for coaivleted p::r%ic?ns i;f the pipeline, ! h i s  ~ ~ o u l e  rerliuco the 
future level of i;h@ pipeai-ine t a r i f f  avid the price of delivered gas. 

'!'he t h i r d  j s su~  centers the y h a d :  ~ 4 4  u ~ e  t d r i f f  ~ C r a c t ~ r e ,  wh-ich \$i have 
-1v 

L I I ~  s-trongest- influence delive!~%~.i ;  gas prices, i he 1.3 g f  P ifif coiild be 

styuc[;iipeC tfj;c ji vcj l j id  be 5ft-t ;: i ~ : , q  '!eve] aild be iillcrwed f.ir;rriase 
P ', awcr. iflr:, r2 tlrer %b;fi 2 d12~)*c!3: 6~ C Q ~ ; S  &afi'k ~ ~ i ~ r d i ~  i t ' .  itc;wever, 

j $la$C ,e,t,,r,rr 3" gii g h t  b l ~ s i  to  par t  i ci i3ate itndr.r such an &rrangcrneut, Seca!.ise ?h;iy 

j i i ~ p  t k l f ?  i?;" i r; ii; i t i  81 YF$"F Q~/" rtl;t:rae$ of1 aj?d i;i, f j i i  r$'lP 
i " 

cigl*t f q r  J agjp~i.$i!;:+icle ':  op~i.1 3;o +thefir. 

* - - p p ~ i ~ p ~ ~ ~ : ~  ijjg!'ven ti-ie ~ x i . t i r ; q  i;itt:ation i:, 

" ? 1 2 , i t '  caj:c p ipe j ! i~e  i J ~ i ~ 3  $)y':ji::d$$di it: ~ f l t i l d  cl;*t~~ib;i? [ r f  trw&rl.lp''''"' 



* a 

tc 2.4 !),c+f/day, ~ i l d  currefit pprg$gc, skit: capaci ty a t  2 Bcf/day+ Ihe s * L G * ~ ~ ' s  

J;:,s$ royalj;y share ~f gas w o ~ l c ;  prov ide  up t o  250 1$4cf/day af gas t a  the 
j r f p ~ v s  ' i  fie ,, , wR;icli viewed as suf f jc* ient  to  serve expected needs i n  the region. 
1 f d.klp L.~, J+ ,W atz$ m 5ched~ le  i s  rsa$nr:ained, such dclivfries would begin i n  1986 09- 
'j, $ [ j  7 a 

6,2 P R I C E  
*""bd-/i,#.Azzw.+ 

a- 

1 l l ~  f i  rs#t year ~ ~ ~ ~ " . i e r ~ d  price of North Slope gas i;o the " lower 48" i s  
@ y.% ' b B 8  ""s ,s, p y ~ j e g t e d  he 3bora.t $ih/MF48t~ 1987 n~fn ina l  dollars or about s J / ~ I I * ~ I ? L L ~  i n  

1.980 dol la r s ,  i r ! @ l ~ d i n g  eonctjl-ionfng and the maximum #ellhead value, Using the 

ji,?y;'iied escalatdjm of 8.6gT tlljs works of&. about $Xl),6lfJMefOtu f u r  1952 

do il ars. Cfinversations wi th  FERC . j ~ i i $ c a t ~  t w o  opetiuns t o  pr ic ing  "Ltis gas fo r  
%la@ Alaskari markek ''he f i r s t  $ 3  t h a t  Alaskan customers pay the f i j11 cost  i n  
seririce o r  the i;arna price 3s ' Y 1 o ~ e r  48" "customers. The si2conrl and more l ike ly  

op t ion  i s  t h a t  t h e  price be netted back t o  the Alaskan market, and Alaskan 
cl~zieorners therefore pay *less tharr -the "lower 48" ccusdcmers, Tlr is  analgrsjs 
act. ,,a~mes t h a t  the second opt ion will  be implemented and develops t h ~  net-back 

price and the escalation rate t h a t  would  exist. 

The net*-back prr?f:edure First allocates the delivery f e e  t o  each segmeot o f  

.%. klie b - iige, kiiLC: t h e  gas c ~ ~ t l $ t i r , n i ~ g  y~lans a t  Prudhoe Bay treated as 60s 

seijinsnt, Then a inil@age rat;io f o r  Alaskan senmerit wnu'fd be i~sed t o  
a'!Io~.:~te 'chg Alaskan portinrr of the L a r i W ,  I-initlly, t k i r ?  ~telltt.;rpd ijrjce would 

P t)" p tie the sum omr ~fi$el'!bip.;.d p r i c ~ ,  the cr,ndilicr!ing share o f  the  t a r i f s f ,  rand t h e  
* - 

m i  '1 eaye-based share of the t a r ?  t f  apposzi on@& to the A ]  askan segment, 



ci1r:diCiorieci regar:llrss of uhc p ~ f ~ t  of c~n r , ump . t fon ,  The secr~nd ca lcu la t i on  f; 

&Q lssign 47% o f  e k ~ ~  to ta l  C,ransmi $$*ion charge (%3,98/1~7H8t14 t h e !  Alaskan 
rirar;ic~?t zr, the &\laskan segmen"c~nipi.9ises. 47% of the t o t a l  ANGTS ca~ ie ,  This 
aneolwjmt  the^ f &Gp,,tianed *3.- on a mileage basis  Lo the po in t  of cdst'livery i n -  

- * sta2te. ' *  anaiysis i3,ssumcs thaj ;  the; point of delivery i s  Fairbanks, vjhicl? i s  
abou$; 9, + r dzs do&n the appro# jmate 7rlO miles of the Alaskan segmccl, Th i s  
m'i'lcaye frac tiwr~, 51%, pravdes fo r  the .iz~-state t ransni ission fee of: about 
$2 * Q.$/p@q$TiJ * 

E s t  $!gated Cost S h a f ~  0.4; ( a )  we S e q m e n t  
. i L . ~ m m , r W < ~ ~ , i u r r u c ~ ~ ~ ~ ~ ~ , ~ , ~ ~ , 4 w U I U I  &*""rr 

'R211ion 1989 $1 
C1 &Law"! **.*ww-w* wli+.um,&aW m ( D *  eM&xl 

Iota1 cop% 
~ w " & " , A \ ~ * I v ~ + * V I I w  .s,. 

C n n d i t i o n l n g  Plane 3*6 

Rlnskan  Segment 10 ,,$ 

Canad an Segment 5,8 
E a,, crt .g~i ; -+ =m Leg 1 - 9  

Weste~n tcg 0 3  
"W"di 

23 ,O 

-2 ~ Y Y " I w ~ w d 4 . ~ e ,  *-w~,~P*"a~""...m-~I 

j a ]  Excluding interest and i n f l  a t i un  





. a 

Th;! u;,ci !,f natural  yas J ~ y r i i d s  (EiGLs) .From t h f  N o r t h  Slope has t h r ;  

c i r ! ,J f~ct  r~ f "  %P!Q !c!reccnt r@&jor* s t u d i e s ,  done by Dow-Shell Graup anid Exxon,  
- C l i  i s  c?;ijp~g:i~ tissenti a i  ly ssidmnariz~s the fi ndings 05 Uow-Shei 1 r;tudy, wii'jch 

hsie %iei?pi confirmer1 b y  public stateinents From Exxon i n  regard to  i t . s  unreleaseel 
N b I  

f + i  id ings. ciigpter First d i scusses  tlie ava i l a b i  1 i t y  of NGLs andl then 
preserll:; 'chc ~ r l c i r r g  scerrarius ehdf wokid lead to their development.. The Dow- 
She l i s t u d y  e$~alt!ates "LIE use  a f  MGLs w i t h  the unseparated liquefied petrolfiua? 

gas (, ! ~ u  l ane ,  y r-opane , pentane , and isther components) exported t o  t h e  G u  If 

<:iitst, anrl cttianci component bow exported and used fo r  an in-stfate 
p&rr~cliem*ical .;ncj-ilf utuy, 





7 2 pps,x*a" 
* I I e 4  + *$A- 

_*""* 

-.s I] 4- * " h  

i 3 rtaric. 1 4  I fiza.; ii,i 1 i t y  of o;.xl:rbac;jny and marketjog FjGLs sepalrately from 

4 cite I gas si;r+c?anl ciepe~ds pr* iiiiariiy rJri the price rece ived for the LPG components 
i j l i i i  would reqilire orlly sligiil: increases i n  the p r i c e  of crude o i i ,  Tkie 
r: "i I 

i ~ ; i i * i c ! f i  i t y  of fmri;i.ier $eparatifry the ethane component fnr Irse i n  3 

,- pttrac!iemica/ - vefitrrre would requ-ire a rrlore sabstarlt ial  irlcrease ? n  t ? ~ e  pi-ice 
of o i l , *  

. * 
the Dew-Shell study r e p o r t s  thcjt the MEL venture would be v i a b l e  with a 

ririf: .in cr-ude o i l  prices t i i  about $4O/bbl or greater i n  real ternis 
* a 

d o  l l  enrs j ,  rn acbrfiricc. O F  complel ion u f  the A14615, Given thz? current level o f  

o i l  prices, about %36/Bb1, the project" feasibility would be dopendent  upon 

the veal escalat+ion o f  crude o i l  prices as sl~owrr i n  'Table 7.1, 

T/\B;.E ?.I Crude O i l  P r i c e  Sensitivity to Escalation Rate 
-*.-"T--*P-+m* h w  



Li'G, $1 lb &l*dJ 0 
9 B e d d  

Ethane, *$,I 3 b $060 



8,0 FUEL, O f t  
e a a - * w p  

Given t i l e  current outlook fur future a i l  p r i c e s ,  8s determined by O P E C ,  f t  

i s  u n l i k c i y  timi: oil w i l i  continue t o  figure i l e a v l l y  ar, baselcad generatiny 
Fllei .iii tlie r l e ~  tvb7ic:it_)r generating p'lans For the Railbelt. Th is  i s  aided by 

the avd i iab i  1 i t y  o f  lower cost aatui-a1 gas and abundant supplies of coal 
and hydrog2'lectr-ic s i tes ,  a l l  o f  @hick grui'iiise r-elat ively lopi-cost electr $ c i t y  

prodoc t i on, 

iil iiitiugi3 / \I  asiia 3: cu:*i'errl !y ti0 l: s@ 1 f -surf' i l an i 0 'rvefl v;e.?d pe t r t ~  1 e~rn 

pis i ;c! ! lc{ : : ,  Ckiz {$,vi.:i l a b i  1 iQ [of r e ; f j r r ~ d  proauct:; over tl2e forecast period dppears 

t-iri+c,efji: 1 j tt 1 @ proi;] em. Recovl;teah i e  reserves s i c  1jn;:teb a t  a b o ~ j t  8 

wi -! 'ion %, b a r ~ e l s  as O F  Jarliiary 1981, wi th  r rb~ul :  983 m - i l l j s n  harpr l s  of ",is 
- 

b e i r a  s n d  sta*te roya"[ry o i l ,  ! h i s  quantity of royalty o i  4s su f f i c ien t  to cover 
pi-ojeci;ai ci:mi~lative consumption of' about  929 ni i l l ion barreis Goldsmith and 

ii i:r;j~fiar 1Y8iSj thrc;rrg h year 2(!00, i3eyond ti? -is per 3 ad, cons ump t -i on can 
,+ j.rice:y be f;uppri ied by 01 :, OT mare o f  the "tol lowing: dn i ~ i c r e z ~ ~ :  in the 

qua0 r 2 i y  of recover'ab 1 e reserve-, aird roy;z 1 ty i j i  i ; c-j 3 v ~ r r *  _. ;, i on/p~l rch ase nf  

f l ~ n n i ; l . : l t y  ;s 3 f o r  f rl-s,tiidt+: r:se; arid i ;u t*-~. f - - . . tn i :e pi,~icfi;rse~ sfvtam ei"ci,@r f ore-ign 
or* $1 ug ty.*i*r 4 +TG 4fJt' prr~tibceri; a 







I ; r i J " i ~  -,. 5,2 . ; h ~ i ? ~ s  $+he p r j c e s  f c j r  each of fue ls  each of the buyers. 
+ * 
i h e  prices f-0 Fairbanks are those stated i n  the cuntraet, The price of turbine 

f ue l  to GVEA $ 5  the p r i c e  be ing paid 4n November 198l, There 3:s not  a great 
dgztl ~f @lfferencc i n  these p~ices because there has been virtually no change 

I I 

i z c  !;hi: kJor ld  0 3 1  pr$ce aver ti.& period. The price of No, ?, anti 2 011 t o  GVEA 

i; d s i u m ~ d  to be equi l" ]  t o  t h a t  f o r  .the City o f  Fa-irbanks, 

7fidBLE 8.2 Fuel O i l  Price i n  Fairbanks, 1980-81 
* v - h w d - . - - ' S s  

Pb, 1 i)Sesel Fuel ,946 

Nn, 2 Weati ng/Biesel Fuel .a93 

Ido,6HeawyTlirbirleFuet .863 

T 
I he. inarket price o f  Alaska North Slope and other dcicfi.:stSic cl*ude o i l s  i s  

rru~d ii i rec i  ly t e i  ec! t o  ~ u u *  id  o i l  pr ices ad jus ted  fo r  trznsportatfcln casts, as 
&- L I L ~ ~ ~ c , .  - & <, c> 1.eprc?~er611 the raarginal cost of supply, kdhat f~ltura wrld a i l  prices will 

i ,~ i s  irvirjt~?y speculative given the influence of the Orgaslization o f  Petruleum 

k ~ p  t .i rig Cguntr  J es j {IPE C 
* * I  Tnc approach taker1 411 l.i.ri5 ;i'fiirT;rg*i~ 0-f' fu ture crude o i l  p;icg beilaq i o y  js 

to e:~a!ninc t h e  recetrt literature nn the subject and draw a consensus forecast ,  
T'aiife 8.3  slingaarizel; real prfc-  t:zca'aa%;ion r a t e s  for crg~le o*i "1 from a 
v i w i  ety of rrlsrrces. These SoiirctZs anti 0 t h ~ ~ ~  &ii ld icate a raijge of real price 

escalation from (Jg Z:Q 3%, with 3 i:c, 37; rarjge f o r  the * { ~ f i c j ~ ~ *  t ~ y l l l *  Some 
sorlrces afid recent @%perf E ~ I C ~  i ndf care t h a t  a i?egaij  ve escal ;n-kj or? otjer tl.~r; 

x , pi f %  , tci-,ti i:; all;t? a possjbili.i::y. i ih/so, i t  i s  reiyar+ted that O P E C  i s  se~kjficj do  

s r ; ! i ~ i ; c i f r l  a %?$ r.;.ai !-ate QT p r . l c ~  $ r i c ~ . ~ a s e ,  [ of the sourcer,, inci iddinq OI'EC 
z Trw:  otliers, thir ik i t  ur!l i iie*ly ti.rat pr ice irccreases v1-i \ 1 exh . i b i t  6 smooi:h raja&, 

/ j i ~ r  r*akher a s{+rs;e~t o f  si.8aa.f~ J&!tr as experienced i n  t h e  p a s t ,  

"i- 

! h i ;  aflab$'i.i; 5f:ier.ts x-E$,! ]o~g--t$j:.:+m y'ai;c of iricreasc; f o r  i;he base 
** F i,;y;c ;j$;<,i-kh j;j$-i i$j&-j "]opj cjr $$ {tgjtj jSi$ '- .e p ~ + ~ ; p ~ ~ q ~ * ~ j i ; ~ ~ ~ t / ~  .j;he s b * q a 9 s * -  i u ~ l y c .  114 

,*$ pi r" " 
rs,*,J .;*ran t., thgj r : [ j ~ : e n s ~ ~  fyyj(il .;t>urcg~s; i.Jip+p ;iri? a nurtiiicy 0.f i , d k , / i i : j -  

S t  " : r , ; q r e / $ % g . - C * i r  , ]+a*l p y . i ~ ~ :  i ~ ~ ~ ~ e ~ $ ~ ~  i j f  ~ ~ p p a i e y  t j lar j  are 
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'd"-.rar?-&-e-* 

"!-$me jsd 
- . . - - ' . w * - * - * w d 4  

Real Annue l  
* * - - P % * A , W * 6 . + -  

soui*ce 
~ ~ ~ u v ~ - - d ~ ~ ~ ~ % > ~ ~ ~ > - r r ~ ~ D y a x ~ - F & & M ~ ~ ~ m ~ ~  

$ 9 ~ 0  *= 1 990 .3$ Patrick J, Keenen, Vice  President, 
Energy Econorni cs , Chasci Nanhatt an 

L 988$-.2006 3% Standard  0-i *I o f  Cal j Torn i 3 ,  -awe=*I P 1 a L - t ~  
8 i  "-*mi August 4, 1883. 

Texacu, u*-*-+-Aa Oil and m*- Gas -qak.,%+w4--.-e-m Journal,  Sept. 
28, 1.981, 

X- -_ Rankeys i t  Oi I and Gas 
- & * - m - P - M w m - a - b -  

j o a y n a l ,  Sgpt, 28, J,YBJ., - a ~ , A l - - w . v * * u r u X I * *  * 

Given current crude price of abou t  $36/bbi, the real and nominal 

prsicei; of c i f ' i  averk forecast period ~ P P  l i s t e d  i n  Tabic? 8.4, The e f f ~ ~ m ~ ?  
; just  the  ~ ~ c ~ ! a l ; i ~ ~ ~ ~  r a i ; ~  pricg. conshi i t :  doliars i s  ratlter 

ci.i.;jaiajd;, gvjng a rsangr of $41 t o  $82/bb7 by the end nf the forecase& period 

-far j;iic;: 1 a :$$ pe&j es tit 1 aAt; i on u-a . k~s  , k*e$f~g:c -k j  y e  '/ y , Tki 7 $ i , .y. : ; 45 r o f ~ ~ f ~ e >  

~ ~ ~ r t ' ~ * ] n g  wheri i-.l~r ili]  p r i c e s  ai'e viek.M in  i i ~ ~ m l i i a ' l  du i :ars  kd!lere 110th 
. rn *in f?ac ia: ;  and r-eal es;a~Ict-ion ar6; rciflectec? ir r  the price. 
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eriij of tt ie cen tu ry  ,, Although /\I Ce~i:ytm-n% of Rejjenue' o f  l price 

4:dIr..'. i : L ~ r ~ . l  fl  ,k -% (. ~ i e a ~ l j i  l g w e r  a year ago, they a l s o  have been subject to 
~ i r f c ~ r + ~ a j n ~ y  * The Department's long- term annual real  escal ahion 

r $2 -++f ie  s4 *- ,,# fe ' \  1 fi-og a b o i j ~  2% i n  Ji4ins of 1981, t o  r ,egati  ue 1% i n  March of 1.982, h u t  
3 t crrefi rose t o  neyatijbie .2% by Jurje 0.f 198%. lahe p r j c e  forecasts f o r  the other 
i ' i ie!  type3 were car.rstruc*bed \ ~ i  t h  t he  rbecogn i t i o n  of the in s i i t u t i o r i a l  as 1 

ns rfiarkeL f a c t o r s  t h a t  v ~ o u l d  ljkply a f f e c t  their behavior, 

A number of events have taken p l a c e  t h a t  may affect the availability and 

prices o f  otkictr f ue t b, Tiie P a d l  irska project :  irds comm.l trnerits fur  about two. 

thirds of needed ga: supplies ( O i l  and Gas Journal, 1982b The project 
5 1 j ~ n 4 ~ r 5  are opj;i-r i ~ i 5 4 i c  -; ab014t receiving a f avo rab le  ruling i n  l a t e  1982 on the 
f p P L  

idh terminal t o  the located i n  Cali  fornj a but  expect an additional two-year 
*r ile i iiy over  environrneiitd iss i ies,  i he i-eporSted 2,6 Tcf' of gas  needed for t h i s  

project will have an impact upon t he  market for na tura l  gas i n  the Cook In le t  
- - a  reyion. i ne  AMGTS pipeline has been delayed until a t  least 1989, thus l i m i t i n g  

t i i c  ~ i v a - i l ~ b i i i t y  o f  North Slope gas t o  the Interior, This delay a l s o  delays 
the schedule f o r  possible methanol production s ince  the t { o r t h  Slope gas  was t o  
be the feedstock f o r  t h e  methanol facility. 
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Alaska 
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Wind Erjergy Alternative f o ~  the Railbeit Reqion q f  Alaska 
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Coal-i;asf*F i ca t iou i  Coa,bained-Cycle Power Plan t  A1 ternativtl f o r  
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7 hi: df;%cii.;nir:r!t i j i  f i le  i s v a i  1 abi  l i t y  ciinsideu*s ~ n l y  jrj-state resource 
i J3 t3e  tkri: si~pji l y ~i j i i rce  fo r  l-.i+in red:;i,ris: e i  tiler the ava f  1 ab'i e rcsour'ce 
s t i f f  l~ ierit tu i i d ~ ~ i i ? /  i i l h i k . a g  5 riet:ds, o r  t h e  cost of transporting f t o  
!! i; i:kL1': m d r k j n t i  i i ;  ~ i i c h  t h8 t  in-stale s u i j s t i t u t c : s  w j  1.1 be a,vgj \ a b l e .  

Ct&k f t  A g a s  reioirrcg i.: the  only  fljc?? t l ~ a t  [nay be ff~adt?qua'r,e 

i u p l ~ i y  the r i e e d i  of the southrrr~ p a r t  of t i re Ra i ibc . iwggg ion  t h e  t jn le  

horvizon cjf the ",Lutfy, gilien no additional major r ' i ~ d s ,  l l j i ~  gas could tje 

;i.ip~jlernc:nted wi t h  i i iyh. ros l  ! i que f i e t l  n d i , u r a i  gas ( i f ( G  importz, b u t  t h e n  
g-r*  I L ,aai, o l  ! and North 5 !ope gas becofrfe rcasonabl e s u b s t i  l u t e s .  





R E  1 Priojc-cted Fuel Prices t o  i < a i l b e l - ~  i;;il !ties, 
"bw."bw."bw.~~~d~."+e. axwe-wn 

l98% $/MF/iBtu, i98&ZuiO 





ii '!i!skabi ~ 'oya i t y  -,hiire ii; d i v @ r t e ( j  serve tklr Fairbanks area, t f l e  s n p p l y  of 

:jar; w i i l ?  i d  be a b o u t  !Q(j Bcf! yr;jr ,  A ci:rrcrit e:tjirj&e 3-f t/'ie defi:iercd ? r ice  o f  
" " r  b .  g a s  t o  the " lower h%li j >  i;i~oul. gii,/iil!Qh ~ : f l  19':% do1 'ars ,  udf t\!e J~r\uar*y 

T 14 i ; i  ffldxiiiiliii~ v :  p!'%2 !if 5 2 . i c $ / ~ ! ~ I f ! t , j ,  net-bgck ~jruv<des a tjrst 
m. 

year c;e \ j ucrr-cl c i t y  '. Q;ILF: d p r - ~ ~  t , i ajr t j : i f i k~  :jf d \ l i ) i j t  f& JQ j [ 4 l i i ~ t i . j  j n 1982 
" ,  4 n P aci! iars. i h  if; ya: I ;  n r j t  .;ci-ieci~.!g::cj to t l e j ~ ( ~ n t r ( ) i  ~fj ( /er  e x j i t  m y  ' and  

: j e i c a i a ~ r s  w i t h  t h e  p l p e \ i r + r  t a r i f f - .  

pi/i,il,Rji[. 5 i.. 1 Q(j i [j$/ HE THAN& 
~ - w - ~ , ~ - ~ * m M * " - a , - . + - * ~ ~ * + - w * * ~ ~ B  w e - & *  W"",-'S, &4*>&, 

T/rr:  ci:'{ i v r r y  i,f na tu r a l  gai, l i y u  id., jiqiELs) t o  !,lie F:c.i ibei t deperids or! the 
tcfiscructiun schedule of the hNGTS and the real price o f  crude o i l .  Carrent 

pl;~l-;r c a l l  f o r  constri, i t ioo of  ar: 8FLs pipcline fo l lowir tg  t h e  AbiGIS, wi th  3 

'a r t2iJ' *.I .-. 7 crugf;  1 p r i c e  i tile rsdl \ge  of 6fj0 t o  552 / barre 1 , Ti.l i schedule 

fjr av ides f o r  Ge \ jsjery ~f NGls i n  the  raja-kl-'i at;.- 1990s. 





1" 5 1 Rer,uv&rak;"T e f4esesfves dnd Reserade Ca~mrn5 tment Base a 

2 ,I .% FJetenti id f o r  kt!lease o f  Usi~aiirin"lted Resej-ve:,"s 

2.2.i. Factors iii Price Forntatiijri f o r  Ir idlgenour Cook I n l e t  
F ~ s ~ ~ J Y " ~ * B  Gas a I a P i# dl e a B 

w- 2,2,2 i rjterac"6;dad~ Betweer1 Pidtural  G25 Contrac t  P r i c e  i erms 
and  L i k e l y  Fu Lure Events tr fi. a h ri d 





P r ~ j e ~ c t e d  Fuel Prices to Uai { b e l t  U t i  1 i t j e s ,  1982 g[M~etu, 
19806.-201,0 . *i Ip + m o 9 o c, e ta e 

p a  &.il;urai bas S a i e s  f o r  {ionk Inlet;. R e y i o i i  i n  2979, Bcf 

bir:i c ~ h t ~ i i  iiverhgr- rqatiiriil (;as Acqi,i 1 t i on  Cos.twA-h\-/ i;ds 
service Company k d i t h ~ u t  P a c i f i c  A" iaska  LNG * rr 'j e e 

W t  i y h t e t l  i i verdye Natliral Gas Acqui sitinn Cost.--.Chuqr;ch E'iectri c 
Assoc"ta&icn Withuait % J d ~ , t f i ~  g$i]dsk";a t,NG P l a f i t  43 ,a ,a o 

f2fvocrdur*e f o r  C $ t ima t - ing  Stean! Coal Pr.i ce Esca 1 a t ion-P  * : c i f i c  
I{ im !4ar/ tpts C li * C ,?a PI 4 Bi e a 

Composi'cc? Expo r t  Stearil C o d  Supply F u n c t i n n  FOB Australia + @ 

Ccjmpo$;il.c! E;(port SQrm Coal S u p p l y  Funct {or) FOB South A f r i c a  t) 

Composite Export Steam Coal Supply F u n e t i t j n  FOB Canada 
(Bri t ish Coiljmbja e I ri a W @ f# b Ci 

Estimated Coiil Price: FOU Port, of o r i  y j n  @ r6 is "P t 
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f he Rai l i e  l ' i  Electi-icili Povier Alter~ati ves Study  i s  be ing  canducted for 

the O f f  i c e  of the iinvernar, State o f  b$'l asks, by Battel le ,  P a c f f j c  Noir.thwest 
5 

Uiil LaDor~torics, !ask I o f  the s tudy addresses the fu ture  a v a i * l a b j ] f t y  and 

pr ices n-f il~,,ri~iii: fuels. The  f u e l s  crjr is idered are ttlose t h a t  are, otr could 
tih LIL; j2 usea i n  the generation of electric power or, a t  the  consugjer levi?], 

PIU provi ae a s i i bs t i  l:iil;o, r hese are co;i"l, o i  l av;d riatural gas, Two supipjerriental 
f u e i ~ ,  pea t  and l ~ i ~ n i c i p a l  waste,  are a l s o  cunsidered, 

Location wi th i n  the Railbelt region $ 5  a6iso a determinant of thle f u t u r e  

a v a i i n b i l i t y  and price o f  the various f u e l s .  T h u s ,  i n  e;sentially a l l  cases, 
i i ". 
~ i i c  ai~olysrs w i l i  C O I I % / ~ ~ Y .  the Cot,!: i n l e t  and F a , i r h ~ n k l - ~ f e n a n a  Val ie ,y  regions 
%ep2rate1;', 'This e ~ , p ~ . ~ i & ' l  ly intportant for n j t u r a l  gas ,  as j i :  i s  currently 
j ,  i n  i i i c  Cook iriiei r'eyiori and i .u*t~re a y a i l a b j  l j t y  of supply i s  

dn ijr4ea o f  ccr:cersri, 1lartl-r Slope gas may be available i n  the F;~sirbanks area as 
" 11*7 '" edriy 3:; ilbb, b b i  there are no ex!sting plans  t o  pipe t h i s  gas Lo the Cook 

4 , . 
in le t  region, price of 93s i n  these two regions differs s i g n i f i c a n t l y  

1" " %jeczju.;c: Cook i t . ?  prices weye j i l i t i a l  l y  estab? ishecj i n  a bbyer8s mar/ieg ~ 4 t h  

1 GU~J-. term cantrdc:'~ ,, and ar, cor.itracts exp-ire over "cw next 10 t o  

~";YI:LIY.~~~ j j r i c ~ ~  p j j  I /  increase s$gnificantly. Pidtura! gnii pr8ices i n  Fa i rbanks  

i ; r t i .  projected by r:ei:tinq b,if:i: oi* ried:icting tj-ansm.i.;sion costs from the 

j " l owcr 40" nldrk ct , 



i ;  i&ic:r; mure cli!seiv &,a production costs, a l t h o u g h  a t  sonic po in t  o i l  price 

; r j i s  ri.jiaw*t i.-icgo:r,s c h a p l r r  t o  each of t i l e  fuels analyzed,, Each 

\:i.iapter icai: 'ie$;ri a:stmblea frcim a cari*cspijrid i r iy work iirg paper, / is  few changes 
r 1  as p u s s l l ! : i  were ioaiir i n  chdngirry tile w c ~ r k  ins fJapers i r i to  c k i r p t c ~ " ~ .  Changes 

? * 

3 .  r 1 1  I L L  I k g  p e r  These change:; resultt?rl i n  

2 3 -  prq-ici.: irlcrqedsi? f o r  cod I and Cook 1riIi.t c~at::rai g a s  and  il price 

vgorkiny papers  are referred to them d s  ' o l  i ows:  



2,8 COOK, IN!,ET NATURAL- GAS; A&iA$L&%,BI k;,"i'Y &iafikD P R I G &  FOia.ECAfT$ 
- - - " - - . ~ n . x ; . ~ ~ . ~ . - i . ~ -  

i n  the  1950c, a ~ d  19605 ~ $ 1  cai~panies -in seaf-ch of c s l ~ d ~  o i l ,  6 rear " .+ l )~  .. 3 8 J  

+. f7i a . ansport ah1 c commodj ty, enc~un te ren  their probable distress) more n&tural 
C" : j :3tplre g a s  4s r jot  as ensily tran;sported t o  marke"c 3s soi 1 ,  a 

hidyer" ;market occurred. As a resul t ,  the na>tural gas utii i t y  system pias 

created and ~;ucba jnd i is 'cr ies as t i l e  Cn! l i e r  C~-rRc;n and Chemical Coirlparly and the  

Pit i i I i ps/!~lilarii.l;lian LNG export pl ant were al-.tracJied, A l  ask28 consumers i n  the 

Couk l n l e t  region benefited g r e a t l y  from t h e i r  b u y e r 3  market y o s i t i ~ n  and 

evesi Ludd-y en;joy the: lowest cost rtjtural g a s  i n  the Uni t ed  Sbttec,, As 
- , f +  

iogl(:a i r;orfsc?.quevlcc?, C!re region depends heavi'iy on naturz! gas a s  a major 

:TJLI?"C~' o f  tineuyy Far* i:l ect;rWi c powelm generation, home and comaerc i a'! space 
heating , rind appj 3 ~?.OCF?S-- i n  f a c t ,  -for rriost erlergy except f nr trans&rarla.t i on 
.g' " 
i !*I (2 I 5 * 

It ii itni i k c l y  *ti.zat tbjese cond; t ions  will continue much fcjrfihgr - into t,hc 

f ui:itrr., ;xnd significant shSf'6s may Lscctdrk i n  end use of energy- and,  hence, ipl 

electr ic  power generation costs as W E I I  85 requirements, 7 h - i ~  chapter 

t2xbnriiil.s t i l e  relaticrnsbjp between riilturiil gas a v a i l a b i ' l i ' t y  and prices i n  the 
I - 2," Cfln!c i n  1i.t region i n  con junc t ion  w i  eh  demand pro,jeceed or$ an anrlual hasi.;, 

sho~id be ii:ited C h a t  peak day gas supply Iinlitattions rind the conseque:.nces are 
f i i ' ) t  G4ddfbe5$ed* 

An i ! ieal objective voii"/a be t o  provide a supply curve (p r i ce  versus 

cum~iativ. rplal j t y  consumed). Ijnfc;r%i,inately, $5 cjeologii: d a t a  on 
~ i 2 t - - t ~ . - ~ e - ~ j i i ; ~ v t 2 y * c z d  resources are not ava i  '!ah !e, %hi  5 stt idy ;jc,fd c x j  s t j i l g  

rc-;epve i rrf'b;.-iiidi;j on ;rib -1 ~fig-tt.r#jfi prabahi tuture y $5 $21 es cnrrtract 

coijdi jgi f i - ,  , Ai; a colrser:li~cnr;e, ; conserval.i\;c? forueca.rt.i y l g i  stance j tdl.,:ii.. 

A , * * d  

3 kte po-i;.&: I ; ty s-iqn i-l'icanl: rlew rercrvri d i  scl osiires dnd 

~ e % ~ e l  ~ p t ; i e i ~ ~ ; ~  i i ,,,& iui leo ;inti 0rl-k ::rt:d*iteci ;is hcing a v a i  ' i&lo.  

e 4  
* 

f . - / ' h ~  m ~ 3 k  1 {-ctLf!-L $fit-{ s u i ~ 5  liiilt i 1 ( y O ~ J E ~  "tkc8fi p!*@v i 0i:s) estimates of 
I .  * * a >  I * 

r 1 cc+r)ri~~iir g-6 1 1 y r4er Q j-r:iij 1 c: -j*,s.-,!:.fves pt j6 i  i ,I 1 ~ s k  ;I 
r". * * v * 

i]i i f;nrj f;.; i;crisej*tjdt$on iJofia:lt.;r; ioji dl-e used irjs-a-.vis cilc aefieiba/  i a iy 

iiiol $;; :+tjt j;n j .;:;jc ise;i:j (259 jiijai;es pr.;.pare~j j f j  j : ! ! ~  ~ $ ~ y  j;j ' & j f i ] 5 ;  iJy frPie 
I b -  , r> 3 ; $-* t 9 
t 1  .r i s  . .+j&J r 
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the 1979 data were ad ju s t ed  f[>r purposes of forecasting future consumption. 
- I  I 

I t -i 5 recocjni zeri t h a t  1979 wns ,:ovt n8cessar-i 1 y a represfntati "%feather 
year," because tenineratiires i n  the  Cook : n ! &  regjar! s-ince 1976 halv$ been 

warmer t h a n  the h i  staricai average. As a consequence, the scenar 10s devel oped 

rrbiiy u n d e ~ e s l i r n n t ~  fu ture  ae-tua: ronsumfitjgi?,. 

2,1. .. 1 Xeccrverdbi e Reserves and Reserve Cornrnitmen-t Base 
-A< ---A-~-m---mM~--d-.&-**s-- , ~ " = " n * m ~ % - ~ * , m * w < , ~ -  --*-,- 

-- < 

i ne esf:irnated renitlining recoverable reserves i n  tne Cook In le ! t  regi an are 

( a) ancl Gas C u n s e ~ y a t  ion Commi ss iorr (A@$CC Commf tments of these i*ese~%ves 

rnsdor contracts for gas sales and adjus ted  for drawdawn prior t o  January 1, 

1980, i jsing d a t a  provided by A b 
and d a t a  obtained by the institute o f  

c 
~ I C  " GI &$id E~~rro~ra i G i? esearch on$ detailed records ira AE3";C f f les ,  

Billions o f  
Cubic Feet ( B c f )  
-*a-e*H---?-**z--e&* 

C s i i k ~ i  Lted RESQ!ATCSS 
A l a s k a  Gas and Serv-ice Con1p;;ny 
C h u g a r h  Electric &s:~c_ i b ~ t i ~ ~ n  
kochuraye Odiun. L#i  yht  and puwer( 

Total  f o r  i n - S t a t e  Consumption 
jother  t h a n  o i l  and q a s  prnduc- 
t jgn a c t j 3 / j t i e z )  

P a c i f i c  A l a s k a  j t s$0cj3te5(e)  
#: ',"ti J- (i.f{C i. fd\i3/Ui*ea) 
-x- g o t a l  

~ r t ~ ~ f ~ ~ ~ ~ j ~ ~ g n g ~ d  t4esg3rve5 
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f;iir2iirica'l Company. Ga; prodi!c%iafi s t a r t e d  to about  8% ppe  rysr 
307": 6-4, 

, , , A .  t h i s  reason and i-.hu.:e already citerj, \.re do not expeck tiicfirthur 

r! i v:?p. t J ;J$ - '- e r l te r  ~ h e  i ~-?-st ate cgrislinlption market. 
- 3 

i he  above reazuniny suggests t h a t  the 1261 Qcf of un~ommjtt~d reserves ill 

r ii, gc i i i ! i ~ f l i i ! g  frelds (except Beluga. River') ~ h o i i ' l d  be  deducted f rom the 1839 Bcf o f  

t i  ui?cdoi!~$ji tted u.cst!rvc:, "l i fit! 7 578 Bcf athat m i  gii become a y a j  e kc; 
pA[,P"{G Assor; i atetj. 

incceasiny as r a p i d l y  3; previously expected, 



t j u  aiicjve f i r , i i l s ,  o n l y  the Beiuya River F i e l d  i s  producincj jsuirpiy t o  
fiitu:;$i!.ii l: :cc?t ir. f i i iocii i l . tnn,  C t A j  biii: i t  i s  remote frog)  ex i sk ing  p ipe !  irres. 
f" f k t  t h e  I v a n  P i v ~ r ,  i.cwis i? iver- ;ii?d Tyonek F ieids i s  not cornmjtted 

iiiluv dre  Chest: i i e i i i i  ccirjrre~tijti t o  a pipeiine, The Ivan River and  Lew.is River 

i ' i ~ i t i s  dry@ l o c a t ~ d  ticar* tkrt? 13k1iiga RiverB F i e i d  so do  rjot have ready p lye l  irle 
dccl.55; the 'Tyiinrei: f i l . / o  i s  rr.il:arlaijly ciuie t u  pipeline access. None o f  t h e  

I tt~eiie f i i : i t i s  appear  Cu hiive direct :~r indirect conr~ection t o  
i t  5 5 I"Y,Cellt* yi.i iJhL!li(i* 

i r i  thc: ;;iiki-lcir8f opinion, i: 8 b c ~ t ~ r - t h a n - ~ ~ ~ w  chance tkiat the 

r.tist:rvt.i fioi.4 ciiinriii tted t c o  13/iL1.1G w i l  1 Cle released, l i k i . l y  to the higl-lest 
i l ic i i la?y- ,  9nrl yci4;ent i a'l l y i;r*i 1 be ava i  { a b l e  For * i f ! - -$rate USE. 

* i *-- , " ni" ' *& "'Yc^;\UrnXI X r r r ~ r * - ' - ~ ~ - x u " l x u " l ~ " , ~ , ~ ~ W U * W U * W U * I _ C I _ C I _ C I _ C  -,r.w..'Vxl*I-^* 

c Comlqi tted ( 5 i iB  & f j  
e ~ - - - ~ - u - , - , n r x r ~ .  7 ,.a '"* ,,fL, 

i hi. re$riaig;rlg t:r;timat[?fi reserges of n ; % t ~ r ' d  i g ~ ~ r ,  tkrc Cook Irl'i e t  reg 
mtiy l ~ i .  <: i dfdbi ,  i i ic-d h o l h  by c i z r  atid r r - r l n t ~ n p q z ,  T h 2 5 ~  f i d ~ ;  are 33 f a  I O : ~ S  i ~1 

{ ; j y j j nteer*est, 



C b ,  $3 (13 @rf\: il!oi: cclrir~ected b a t  Alaska P i p e ' I i n ~  i s  adjacent ,  w2a?~!"*!fl!*!!% m*ny ze-*~v --z L+ 

Le55ee5 are Union rand fdar3tho~lc, 

@a 5, v i e r  f fl 2+ t F6re:la:id (20 BcF : Mot. conriectea b u t  rmeasur;ably near T r a d i n g  
.a*-cr I u l _ r w - - - 7 * * Y - d - a . H 4 - * - - u  

8 3 ~ 1  producij~n Faci 1 l t i r ~ ,  AMDCD ii t h e  o p ~ r a t u r ,  

e Ss$nson River (242 [ jc f ) :  ke:rrve estimates are debatable. &ithaugh 
l i r r a ~ ~ ~ & ~ ~ , ~ ~ r r v ~ & ~ ~ - ~ W u  

-if icI: irJ~<i th i :  j g  5 i s  carg~jttei; f o r  return t o  
[(enai  Field prmoucer and ,  i f  produced, will probably he devoted to 
ijpaiilion i clui 'ea produc'Llorj 01% LNG expou3t to lukyo E ' ie~ tu~ ic ;  and  Tokyo 
87 

babe 





the upper r i g h t  hano cartier of t h e  figure because these are niajor in-state 
pr a corrS!imers, *i , e, , R4c.h, 93s 14% 1 i i tp "3 es t o  end-. ~ i i ; e  r,onsutfi@rs, t o  the m i  1 i t3 . r~  

iiii;?;dll d / ;  ion'; at?d ti, Anchorage Mun ic ipal  Power l i l \ i i  L i q h t  (Ab4P%I 

el ectr  i ~ a i  energy gcvic2rat i c ~ r j .  Oiir s~er lar ios  regarding these consumers rest  on 
foal ?c~:f$fig assii~iptio;);: 

1. Sales to Cook In le t  mi l i ta ry  inst?llatinns w i l i  remain constant  a t  

a b o u t  3 ecf  {yetir. 

2 ,  Sale; of r i a t i i ~ a l  qiis !:or air+ect consumer idse w i l l  increase tit about  

476 per year From the 1419 base :ear  Gnl dsmi t h  and O 'Connor 1980). 



6,';s UTILITY TALE5 

G,77 L b * 9 v  & iM1i.l TARV ( 4.991 
,kh:j~ 5 1 f. o;? b; *d+~d~4~w4~e~...-:-.. ALASKA POELONE Nfl* 

ANChOfjAGE fAIJN [ G I  PAL, 
&IGifT PO"$VER 

CHEVRO!4/AfjCQ RENTAL 
[sWk8biS@q RIVER FSELD IfgJEcIIOMB 

i o t a ' !  gas sales -frSoin the Beluga River Fie'lu under the  existing 
d : cv*il i , i ~ r a c &  ,however, have an upper i i m i t  21 .$j Bc f l year  urjder the 

maximum " ' ~ 6 k  ck8 [ ~ r u v i r i o n  o f  the g a s  sales  contracts to LEA, If CkA 

ciesires andit ionai Lake above 21.9 BcFlyear, i t  seerljs likcl y t h a t  a 
separate cont rac t  would be negotiated j d t  a higher price). 

4.  %f the pAnchorarjc.-l.Faj~banks e 1ec t r i ca l  power i ntercorrrieccl un i r, 



i 3 Sas!e!J of  n a t u r a l  gas by AGAS to AMY&\. and to CEA increase at a 
86 i.. c;l' %X& of' ti-$& shoxn i n  iissuniptron 3, ~.efl.cP;ing irnprovtiments 

i n  p l a n t  hea t  rates,  

i t  %(:ems u r i l i k d y  -!!ha% LEA wouict reoperi i t s  present  contract ( t h a t  

~ > ~ h ~ t * ~ t d i s c ?  ?\di i i ;  t o  1997) ~ i t h  the  Dei~lga Fie ld  producers and (zxpose 
i t s e l f  to the p o t e n t i a l  fur much h?gher prices (certainly as h i g h  as 
Iiilugach woinid have l o  pay AGAS fo r  gas from t h a t  sosr;ce, and 

*- pos: i i i  i y  rriiich higher) I I R ~ :  ?$st case could apply i f  tlie g e " / ~ j g a  
producers were, f o r  example, to :ell gar t o  Phillips/Maratkon ( a  
pipeline connectiun w o u l d  be required t o  the North Cook I n l e t  

I f ,  as seem; likely, Chugach doe; not choose t o  exceed i t s  Beluga 
l i~iixioiurri take provi;ian, t h e n  the equi ra lcn- t  yeurera.tion would be 

sh i f  id t o  gas sgppi  led by AGUS t o  AMPXL or Chugach. 

Alternatively, Chuyach could seek a separate cont rac t  far 
c ~ i ~ p l e m e n t s  l tlcl tigd gas  over and above the  naxblr~urn -take prov i  $ i o n ,  

i o ;.hc uxten t ";hey & r e  not boilrid by t he  coipdn i tments i iri the contral:t 
b4-i t h  PAL.NIi, the p r ~ d u c e r ~  pre~~mably W O L ~ ! ~  b e  w i  i 1 -iny to provi dci 

such gas and a t  a price t h a t  recognizes the cost t o  Chugach of gas 
ffqQlgj p F ~ p p -  T i t i s  ia:_i-er pu**i ie woc~ld set  a f loor uvrtiei- t h e  

. e ~ l u g a  gas p r l ~ ~ , $  

b. Gfiii~rat-ion capaci ty  additions a t  Iet~s'; until 1988 are i:onfin@e t o  
- - -  (or* i 1-1 f i y=cc[ cornbusti o:, tuylj ne and c ~ r n b i  0t.d c'ic 1 e 

!y;;R the! :!iiladi-y !.a?:e by61 ieje~9:rj i :  p ~ ' ( j j e ~ 1 ;  ~ i ) m r ? ~  :JCI--.~ ir je 

$if:p! b r 7 i u y  d l i ~ u t  3 .1 f j c f /  year of natiiikal 98% ;"I':ctr~.ic i l t i  i i t y  j-iig 1 .  
* 

i *  :;~?;li:jfii.~ :)!i?jtna fgydru;- jectr ic ciu ~ t l f . " r *  ~t .a 'Ce-t-~igia, i i~~(i  basr.load 
. 3 

, + i f  1 . 2  a r : o i d  c i i p ; t . $ i - i f ! t e r i s + ~ ~ :  p'la:~t addit i i ;ns 

;$*{$t'j * ; " j f j t  fQr htgjflfy f p p j  8;'-a:T;:, ~ l ~ ~ ~ * ~ ) ~ t j ! j p q <  i-ifj a t t ~ s i f l [ ) t  t(] f]\jrijf[jj;<f2 

. * 
% 1 

, .::.: i , $ t ; i .  t h ; t  iflay i2i:t~i. b.;::ome ! t i le .  Exe::tpi.ions 
T " " ' #  fi.;$fi;r 6 1 ;ij$; &ait:j 1 iald\Ahkp; a u.,f2 ,J\r$, 

; i , *y i iY"*2i  \ # >  1,' **tk, " \ n 7 r W 2  &sf+" '12t~d*~ i-!it$*i;. 5 t * \ * w \ g  t221t2e:s iT!;jy he 







' 4 t *  prices  rere re nie,:tioned *krt p r ~ ~ : e d i n y  sec t j an  . ~ f l  / y  i;o the 
extent o i  rioting t!il-t tndjcr pr ' ; ;~  s [ : o ~ I ~  i n ~ i  art: expected i n t he  f u t u r e  

sod !?ul;iitcj tiit: p o s s i  b i e  co,isc?fji:encrs OF the;$ discantinuj ties fu ture  
r ... I ier/piirc,ha-,rr t rar!sacti~ris .  As i n  ana1iys i s  o$ gas a u a i  1 .ity, t h i s  

~ n ~ ~ I y s i $  lealls i-!eai~i' ly oi l  ;.-eview of eg3s"r.n:~ long-ter~l~ corltracts r;RG ti.ie 

i "i ke !  y ( 1 d r g e i y  economic) motivations of both the producers and p~rchasf;:rs 0-f 

gas a f q i a ~ r b  t hese  coa';rac ts expi re ,  



c )  ~ r ~ y ~ c -  ; , i c ? n ~  $tiat 1 in\: prices of f u t u r e  sales the  Cook I l l le i ;  
area to 4:hasc2 j n  other f i e j r j s ,  

- * d )  Prnv.isions t ha t  are i- inked to jog$@ fijeasuu.e nf i n f l a t i o n ,  

E )  E , x p i r ~ & i ~ t i  dates and prclvisioiis o p t i o n s  t o  extend, 

f )  C~ritr&c:"L pravis'ic;ns t h a t  est~blish 8 max-irnum t a k e  - for  a given 
't- T fear.  i r  the  purchaser w;shcs t o  increase his take above t h a t  

nia.%imum, he may expose hiaiself  to h a v i n g  i;o renegotiate 1 , ~ s ~  
$ a+:oy+a-j f Qefwf, 

CJ) Minin i i l rn  takc? ( t ake  or pay) provisions. '[he puv.chascr pays f o r  
gas not taken and the ~ f f e c t i v e  g a s  cost i s  thus higher if he 
does no t  nckl-i eve the mi rt f~ iu rn  -kake, 

h )  Spec i sl p r o ~ i  sions f o r  compressicn, gathering and wheel i n g ,  

bibether t he  rna~ke-t ceiqdjtisn:> can bp c l  ass$$ l e d  as a "sel lep"s:"y- 

'%b~~r's" inarkei. I n  t h e  i r i i t i a !  years of Cnolc inlet: na tu r a l  gas  
L 6 produc t'i on, ~ n e  arr1oun.t of gas avd; 'I a b i  e f a r  exceeded deniand, 

i-t.sl:!tiirg i n  ii "buyer's" niarket. Thus p r i c e s  wet e depressed. A s  

! u n y  3% Lije I1UL.Fd(l puiopc;sc;d g l  a r ~ t  rernai i !s p-;nai:ig 2nd w i  "1 i r q  k.2 

p r ~ r ~ : h ~ ~ : ; ~  :jar dC t l . , ~  m a ~ i f i i l l ~ n  1 awfu'! p r j c e  k g d e r .  tile NGPA of' 3.9itf$ ( o r  
a!: : ~ i i ~ i ; i G i * ~  a i i i ghu r  prvicc i f  iieregu l a t i o n  occurs), t h e  iiiiir.ket i s  4 

@ leri"s" igz,rket + f f ; i :e  t"Ai.N(; pl*oject i .u, cs,ncg 1 led a:ta a ~ o t h e v *  
i i i$j [ir. mdj-i:e t cu 1.j e t  cigps n4-j i d;-?vi2 op , i~3 j -ke t  w g i  ] -1 re!jgir. t t o  

"r- d ''i,rj%qii." J ccncij t i  * 1 ~jrlcerts i :'eo,jr5di ng Pfl[.l\iG ~bi j jnus ' ] ; , i  

<* j i j2*~ [ j$  fdf!t3 ~ ~ : ! t j t : r ~ ; t i ~ i " i d i f l $ ~  [ j * !  f g d t : l ~ k ~ [ : :  pr 8cc::i* 

- pi3iei;-it<<; r:~14*+;, t,:(3(4 I i $ i l ( j i l  0; f !atav'd ! 9 0)' ~.i.ii)'i~.iifit i 11 Y't.V'! s i ~ r ' l  

@ , i t ~ l i * n i  Efi.; l j f j ] j ~ y  jiCt 0; 1378 ([tj(:iJ;it! i'h i ., w ( j ! ~ j ( t  ss"t<~ri LC] i t 's 

> . - .  ' % 

(*{jgi:[2y;; ! $ j j ~ * i j  (;k)r y fyit  f * y & y a j  < : k j i g l j t i  ; ; ? I q *  :t ! : , j { i r  > ~ : ~ * ~ . j r 4 ~ f ~ i $ f b s  
1 P i  - f d j / ] - i j t ; i Q T * * ,  k[id;\$Jzyf-~r 7f f*:il;; [JC)! i i  : ( - L : i  ( j j f f  ;[*~i.~;-jp*. j ~ f l ~ j ] g :~ f j ~ f j $ j f ] g  ?q j [ - t ]  

3 ;,kjbrirj<"k p q 3 ~~l jd  :: '[lit i]i4j,. cf;iu!n ~ w i  1 r, . -Q  f o r  " i!;:iq'" 

## , *  " ( p " !  : " - ' " ' P & I * i b r S a ' l ,  7 
, f , ) < d ?  $J[$$'/\ p);*;($ & j i <  * $ b , ? i ~ / ~ q ~ t ~ ) l , ~  If-{ t I * l ; j l " ! ? 3 $ p ~  ! t ] y )  \;!)[/ 

,a 
* i2) & * j ? > *  

@a3{/ i j  1 ii t: ~I;F~ ,j t, 7 % >  p [* J$V< $" i f7 a \,a -4 I I,QYlflS, 



-- 
j , ,e g z t f s  mf)iil+jiified ifi these c;nfic! usions 2r.e not, jr j tended t o  j n d i c a t ~  

'I ' 

:- , t i i d  L "21  i i:he gas i 5 gone," ~ ~ l y  t2m.l: ~x tue rnr?  changes i n  gas pr-ices are r i ke ly  
T 

to occur at; th[:ise dates aorro;$ch + rd and arc passed. ihese price changes may 

occur- g i . a t i i ~ d l i y  3: (lei$ q i j s  p i l r ~ h a i j e ~  are r ~ i  jeti i n  e.g., supplies i.0 AGaLSl or 

:i:riic~t*ly ie::.g;, !:ti\ fur, : f i  the Beluga F i e l d ) .  We a l s o  recsgnlze t h a t  CEA i s  

c.-i!y ayzd i n  i?xp'lor;tol*;~ dri 1 l i fo r  gas 2nd may f i rid ~.lconom$ca\ 1 y recoverable 
p+eser$jpq t h a t  cou ld  di spiace or suppiernent c x i  s t i n g  ccimiei t ted rf;serves. 

3 t 3 p 1 r 9  ,,& t natura ' i  gas prices a r e  the  subject ~f the n e x t  section. 

- a  ; ," ,2 FOl;iECAS"[XNQ+ PJEAW--[ERM Rf iTgRM& [$AS PRICE 
"A*.-**a- * w - - r " A -  -- "3 ,+ -* - ~ ~ - ~ ~ , w ~ w d m ~ ~ d - & ' w * " ~ ~ w ~ ~ ~ * w -  -.asr+."s--w'. 

N?tur*dl gas Prd i i : tS  were ioenticrilesi i n  the prei:eding sectiori on i y  t o  t h e  

evi;cnt ili r i o t i f ~ g  t h i i i  mdjor price d - i s c o n t i n t i i t i e s  are expected t h e  Fu tu re  

arid i lo t  i n9  Lhe pors  lisle ioriscquences of these d i  scant irllri t i e s  or! i ' u t ~ r e  
p2 .,yl ,-a i e r /  purchaser *ti-ansactii~ris. As i n  the ana ly s i s  of gas  s v a j  l a h i  l i ty, t h m i  

ai ia '1y; is ieanr; heavily on review af e x i s t i n g  'long-term conl;racts arm the 
1 3  itfi:, ( 1 arrjeiy econiirr!ic) mo"c ~ a l i o r l s  of bo th  the prudrjcers 2nd pi~rcijasg:rs of 

n a t u r a l  g a s  a f t e r  these c ~ n t r a c t j  eypirr .  



; )  PrO~d<sioris 1 i ~ i k  pr9ices of ruel;re %alps  j n  -the Cook 
$;bjc-'$%$ jT1 Q~I~BY f i e 4  $5,  

1 5  d; Prnv-islmls ' t ,hdt are 1 i r iked to some njkasure 0:  jn f  j a t j o g ,  

r r )  txpi~ation dates and provisions for o p t i o n s  extend, 

4') i :ontrdct prc;vi ficrns t h a t  e s t a b i - i s i . ~  a maximum take 5 0 ~ ~  a given 
ye&r, 1 f the purciraser w i s i j e s  t o  increase his take above t h a t  
mdximum, he may expose hirfjself to having t o  renegotiate less 
-fatl<jkdab)e2 ""B;r-m~, 

1 )  P4':ir1imuni t a k e  ( t d l t e  ov. pa;{) provisions. 'The P U ~ C ~ ~ S ~ T  PVS for 
gas n o t  taken nnd the effective gas cost  i s  thus higher i f  he 

cis:$e~ riot ackm"t:ve the unir~irrruf-ali takc,e, 

r 
h )  apcc ia l  pravis ions For cofi~prfssion, gother i i i g  2nd wheel j ay .  

2 ,  kid"laethey the nrdr.&c:t candi 2"ions C B ~ I  be c l a s s " f i e d  3s a t g  5e-I f crYsa '  or 

"buyer's" i r i i . ~ k e t + ~  i n  t r ip i n i t l a 1  years of [:ook in le t  na tura l  gas 
prociiic t i on, t h e  amozn-t ;;F gas aiia*! l a h 1  i. far exceeded damand, 

7 rr$sui k i n g  i n  3 "buy- r s  5;' rriar*kfit. flus pr.ices kdere depressed. 8% 
i us:f2 as Lh- .  PALNL; pr+opor;ed p l ant; rema i ns petid i rig $:id w i 11 i ny t o  

pui-c;k:ai;e gl;'; d.t t j l ~ :  max-imiini l j w f  t i ]  price i!ndr:r i:he NGP:; of 1976 ( f i r  
at p ~ s s i b  i y  ;: higher. pr.jcc i f  c! f>r . i : t j i , l ' id i i~~r i  occur*.;), Llle mdrhe:t i s  a. 

; 'spj 1 e r g  5" rilarket. I'i; t h e  P&[.i\iG pri;jcct i 3 c8nc.e 1 ed i i l , c j  ann'i:hey 
3 j *  p cia;..; !I(;'( ' r the i i ja rkpt  :.ji '1 1 rt.ygrt f:o 

6 3  . sz , I 1 i f e  f a  t rt2g;ir.d ;;iy i'iii.M[; oiiv iuus i y 

the i~r lder~  i;~ndi:,(i af f ~ t t 1 i - e  pr i ~ e s ,  

J w  k ~ [ ~ ~ + ( ~ ~ j ' ~ - ~ ~ ~  ~ \ < f j p f t ~ ~ , j " ~ ~ , ~ ~ ~ ~ >  (:]"r fjdf~*urt;\ Cjr 5 $ ~ ~ l ~ l f s t ~ ~ ~ ~ ~ ~ ~ j [  ~ ( ~ ! j ~ ~ ~ ~ ~ ) ~ ~  t ( ~  tu i - i~ 

tj;.:bt4;{ Gj; i y o ' i i c y  As!. (3; j+!Gy>j ( ~ ~ j ~ [ J ~ ) u  'Fj j j5  \ t d [ j t j * i i j  :8ec:jli iv,tj j r \  

$;:jr$%;ct i## &J 4:pi ,{,kle {,iJrrt;f!!# t(2t.ic)] <: i <"t<jlg i j [ * r a t  i fjf-1 5 t$[:$ii{.liii i 
I "  " 

<"t<$[  $(-"!(?<;* g laj~Aq~$/t2r> L l g < :  tjoktLj(:&'l ~~-~;i'*r!,.!~-!;ii~,$ !I? ~ l ~ l ~ ~ ~ ~ ~ l ~ k . ~ ~ ~ ~ " i r ~ ~ ~  :Jkicil 

; . g ' f i i ~  iflax i i i i i i l j l  / ak:i 1 1  1 p:.- i { : i3  i i ~ r -  " il~r;.' 
' "5 

6 "  

( ',xt i r i i i  j.vtmj, ~ ~ 1 ; ;  i ~ d i ' y  i s j f j i ' : i  w ~ i ;  x2 ljiJ/Ri4': i\i i 1 1  kj;j,i\:it*~r;. I !ji;i) ( j* . i i l i i  

* .; " ,.., p *: iq 3 'J/ 7 15 

e"d * , " Is b i, ,, f', 'a f u b f @  pcy* *>4<;9y* x*:rf!l*;# 
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~~a tc ! r - . a l  G & S  ("'!'abie 2,b), 4% these dates are al~proacheci,  p r i c e  changizs for 
s& a r S 8 ~  bf:t;fi .I L i . i ie~ec ' r , r i r  utilities am! to g a s  u t i i s \ t y d i r e c r c u s t u i i i e u . s w j ! I  
f*i iari i i7p . , - as na t tdrs l  'jd5 fi'2.117: ajternative sucjrces 1s l e d  ( i j e ! e r ided l  if!, In 
f J , ~ f * , { ~ ~ ~ ~  1 
J iiio;t ~k!ai lq~i$ i n  dv~5r.dyc: IJr ice5 b d i  11 be gradual because of 

r^o? *!?ti.- iii e f  f~:cLs. :!of? except; ion L.0 t h i  5 i.ioj~l d be PAI.mN&t en t ry  i i j t i: ,  the  
f b  -* riiarbkt.:t ailci tire r i r e c t  on i?ai,ural '>ids f o r  C E A ,  1nc-y.ased costs  t o  

r' i ~ n l i y a c i ;  w ~ i i d  shok iifi i r i  eiectrical Zriergy costs Lo $1 1 corisurners i n  the Cook 

i n i e L  rr.(,iiori o t h i ~  t i ian  those serveti by AMPPAL, Mar l j i na i  prices of sources 
o f  r ia t i~ra 'I gai; w i  1 1 ,  howc-vc?r, increase a, iinost as step f unctjans even t h o u g h  
d i i ute-j by A ‘ $ -  t,"ii ~r1srn-i ss*i of1 c ~ s t s  dav~r~s t r eag~  f r ~ n z  t h e  we1 -1 h e a d s ,  ( a )  

ihe t j r incipal  conc ius io i?~  t o  be drav~ri  From the  Tab'le 2.1, " l i m e  Linev are 
xi ftr 1 1 ow5 , 

1 'flit: question nT vjirietlic+r t o  proceed ~ i t h  the PALMG project may b e  
" $ i%c:cili/ed i n  l a t e  i98?, d!ltl cnc: unce r ta in t y  /iangl;rig over f utilrc gas  

p r c e s  t o i  uncornniitted gas  s h o u i d  be resolved t c j  sotne degree, 

2. I n  t h e  1984--IY8h per iod,  problemi del fverabi i t y  +from t h e  Kenai  

auici Norl!: Cocii: iviirzt Field.: w i l l  increilse; Be'iug; F i e l i j  qa5 s a h ~ s  to 
n 1 

C E A  wi 1 r reach the maximum bak2 cont rac t  provision, artd eitkier a rwiew 
i6;$2Yl+ ., "-"-  dc! w i  11 have t o  be neijiitjatsd for .;iippi::oien-tal gas or 

- -\ : - f / \  Rii:ji;rdiesj of specific 

tlittconici:;, pi-ice.; siioi;i cl i r i c rease  s i y n  i i ' i cd i r t ' i~ ,  a t  ;ear; 4: f o r  t h e  

~ ~ " i i t - . t t *  i t :  t r L  i \ i % ifis 





3 ccenarjo i s  the oi;e most t a q ~ r . a b l r  to :!ias/<.;n cofjsumers b t i c d ~ s f ~  

d S  . ii:i'ilis are  viut ca 1 1 eo i, ri to pi ay and 8 "bl;yer ' s inarketH 

pvevs i 1 5. I:rder t i l i  s sceriar i :i, it i 5 asstjigiec! t l id j ;  Al3AS ~ o r g t i  ~ I Q ~ S  35 

mt,icii gas  6.5 poi;sibie Front the  Kenai and Mest Fwk F i e l d s  and abgui: 41 8c-f per 

yeit; af" ?oy{~!ty  na tu r a l  ga-, froiii i4or-tl.i Co;lk I f l i ~ t  F i r i d  ( h ,  yhe;l: cost)  
i4iiturai g a s  :le; iveu*iec, to the electric u t r  1 i t i e s  are  iriterriiptible; h u t ,  AGAS 

'1 a irista i r an Lpi& storage f a c i  1 i ty i n  atrr l i i t  1985, purchac i cig i i q i j e f a c l ; ' ; ~ ~  

, s  rriifii L A  tkiir i ~ r  i i i  i fig i 'h i i  i ips/!*lau.al/jon LFiG p i  3ijP. at least  t o  ;issl;re 
3 et  1 jq a t 4- 

. a ~ , y  tu g. j :> utl l i ty customprs. ultim&tely, t h i s  adjjtiona] LNG 

gz ..q.t,i ,. -tr aye  -i I.s depend', oci X.!i<: s i r e  and connigjcins of f u ( ; i j r e  g a s  cont,*acts rjnd 

c! i !,put. i 1. iuri [ i f  !:he rbuytti i y  y d i .  E i~;cr. ic u t  1 I i tjes must inct*ed~;djri$;~ : ;h i * f t :  

?ii s t  3 "1 1 j t e  t ~ d r b j n e  f ~ i e l  s f o r  !jer is& bf  pedk d~maijd, 





" > 

4 t N k i ,  3"-- ,, (ina t yz i s ,  i t 3 s i.ly;~n;ec"i t h a t  I,Lyls,, ~4"; i) r:ong ;lnsie t o  
I % ay+3bti i-je2y 1 y c2$2 @e'jiJq;~ {q j s ~ g p  ~ - 1 ~ 2 7  , ,c i d  ~p ?D ; t i .5 A ~ t j r ? ~ + p a ~ ~ i j ~ ~  rii;ixirn~jfn < f : ; j ) ~ -  

* * 

{ i i ' q :~~  1 *-  a r a f t 1 -  , az. f i r l i p  L!; .,. : . i ~ j t h " ~  l ) f " ( j i l f { & $ ~  if j f  (j1.5. $ 3  

7-1 1, 

" i t  : J -  i - 1  5r11 - f  i. ge,!ei.i? : i:o capac i3!+y 
i c,;jpp : j p % f i  fi4i<$+5j itjfjjcp;;i::3* pTjr'ad*~ ;Tz ~ < ~ t , ~ ~ ; * w  * $  i cij tiici- c*deii i9, p=> ce 

* 

5 { ;  j j A ;  - 2  :ire rfii IG~J,. i n  pcici: tie: j v e r - ~ d  iJ;. i\GA; 
"- -" 

$ 2  / (1 ; :  3 , f tb:c.jiii; Lz:j .?5 i\tcf ) . \i j ttr t\rrce 
d 

I E 3 * 
i j ~ a i , j j f j $ ] $ * i ; j f ! : > 9  $ ( j & i  ~ J l f y t ] i j : y ? & - j  $gyf2f 1 '  < # ; ~ l w ~ $ r & l  q;pj ( 3 c [ p j y : 2  1 ; ; j \ ~ r !  {;{~5t f { ) ~  (;k,b j:; 

I i d i 
"t XI- 3 i ; - j $ ~ 5 + : ~ " ~ f ) ~ J g ~ - j  j f l  1 (-JD /# ..!; S * f g e - *  9 :, ?:!;<[I -if) F ; i j t$ f ' k :  **: * j 



y j g g  : Sja7asko Pyyjf-jGc;f C Q ,  Un-!ow 9-i 1 GO, 
nrrrrurv -, * r x , ~ , w - - i ~ , d , ~ M ~ m - ~ ~ - w ~ ~ w ~  (rru-w4-u+-----+liur 

OIFIER PART I C i PAPjTS : ,,wm,,,+-,,mw---,-d,,, 

* * *  v Na;!dcat d ~ ~ ~ i i ~ n i ;  i : i  proqrei;r, i i i i!  and t i i s  . Iourna l j  J ? J G ! P q )  
U -2 

' - -- -"'- --,. r+-wa'-- -.. 
2. fal!e rlc;rlh 0:' (jyar:ite Po1fi.t F i e i d  i i - i?N-3K11\$d) 
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I - i)rjui- 20 tr;fis-fer o b f  port jo i ;  (:,I ,Re!. 1986, currr!nt status 
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Chevror~ 
AMBGO 
LABOT 

Alaska \l$peiine Co. 26.8 (Roya l ty )  1 / 1 /tjVl 

7' r, it I_: q.3 6'; ;:$ q +%A rf 'r *- l a  
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,1 ; ' " 

7- , I $-'. '"* p .t2!ii.*j a Ct ;:($;- j"; :,+ ;.., i; t *  1 71 "- ez w-a- 
. +  , \ ,  - , , > r  u 6 ,-,- ;+cc Ail 3 :; + f V * ~ ~ i  June 1 , '1 969 {;a June2 ; , f 2jj;jiJ ;3;*icj :'~:'y , * t i 9  

e. 
,#'., *,3~,rd~;;"ti-j;2,:,i j .4 tT*#.k$da > " $ ! t  ,n.$,*\J* I;. ..b. .*.. .A$ (ill ...,. ,,rzt:li:er!t ;in .:~jd.j-(:*i0;>-3,*j f j ~ j e ?  y ~ < y : < ~  



Ilie il. 36 :'a< [;or corrects f o r  '1 j c j ~ e f a c t  ion anrj t r anspo r ta t i on  co:;r;, 
m a !p!j l)55/{;lE4i$Cu c;ivc!r: pj pe 1 r g  co5.i;; from tjte Piorth Cool; pi at torn i  t o  t h f  

( il ) -z xr I d.ew::*i L N G  P l a n k ,  We 1 locad price behavior d u r s n g  1980 was as f o i  iows: 

We? l'head $reice 
$I 'MMBtl ,d  

Cl- '-m.-n*r;u*ril .-4------H ra 

11,7543 
-3 1 r 4 -t 
1 1 s  ~ J f t  

Y41597 

11 ,4331 
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