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INTRODUCTION 

This paper wlll seek Lo evaluate lhe fi1rnncial viabilily , us;ng a variation 

o( the standard 13cncl il Cosl /\i1alysis (!' . [.)method of nn allcrnativc 

pipeline for the Lrunsport of the Slulr.' :-; (1/8~ royall.y share of Prndhoc 

l3ay natural gas Lo lhc lnterio:· o( J\ lasku . The v i ew wi ll be Lhat o f the Slate 

as a potential inves tor (Pennnnenl Fund Use) in such o venture. 

HISTORY 

There arc now t.llree (3) cc11npclin9 rouL0s f.or the de l ivery o i natural gas 

from the NorLh Slo pe· Lo LIH1 lower tl 8 Stales : 

1 . /\rlic G t1 s 

l. . 1: 1 Pu so 

3 . Nor thwcs l Pi pc ! inc 

Only the ll1 llc r two (2) propo .ti l s wou .d rnnl: c uvuil<1bl c energy und feed stock 

lo the Stcil•' dnd prinrnr il y lo th e inlc r io1. 'lhc /\rt 1c Pro posu l If succcss fu 1 

wou ld ncc:c."'!;si l<Hr: 11 11 nltcrnn l r. dc l ivL!ry system sim iliH to tlwt proposed 111 

th is Pil prr . 



PROJECT POTENTIAL 

This pipeline as with any similar system must have a use for the 

products it transports to be considered for potential investment. The 

interior of Alaska is in dire need of low to moderate cost energy. However, 

this in tlO way could justify the need for an alternate pipeline. Less 

than five (5) percent of our share of the reserves could be used for 

energy needs . The development of a petrochemical industry as a 

symbiotic partner would then follow. Since this would be the major 

customer an overview of its potential and costs is necessary. Using 

the estimated gas analysis provided by the producers, we arrive at the 

volumes of natural gas liquids shown in Exhibit B. As you will note, 

Alaska's royalty share of ethane alone Is sulficient to support a 

500 million pound per year ethylene plant, based on an 80% yield factor. 

If propime is included, Alaska by itself has almost enough royalty 

feedstock for a billlon pound per year olefin facility. This would be comparable 

in s ize to the largest worldwide fncilitles now under construction. It is 

quite possible, however, that when n potrochmnical project is developed in 

Alaska, thnt one or more of tho oil compnnies who control the remaining 

LPG fractions at Prudhoo would be :i .1 nctlve participant nnd would nssign a 

shnre of its LPG to the venture. 

LPG supplies to petrochemical plnnts in the lower 118 will conti nue to 

decline in rough prnportion to the prcdict:..1blo dee-lino In nnturnl gas 



production. Spokesmen for the petrochemical industry now flatly state that 

no new olefin plants based on LPG facilities will be constructed. All of the 

new l :, including several that are now under construction, will have to 

employ naphthas or gas oils as the feedstock . Olefin plants using the 

heavier feedstocks cost at least 50% more to construct than if ethane or 

propane were the raw material. Another disa. ... vantage for plants using 

naphtha or gas oil is that a very brond spectrum of products is pr(j°auced, 

ranging from methru1e n.nd ethylene all the way to heavy f ·1el oil. While the 

yield of ethylene from ethane is around 80%, it is 011ly 25- 30% for naphtha. 

Any company desiring to produce ethylene today would be most fortunate 

to have a secure, economicnl long term domestic supply of ethane and 

propnne s1~~i1 as should be available in Ala;:ika in the near future. 

LtJt us cons Ider the range of potroohem !cal projects bnsed on 

natu1·a. gas and natural gas liquids that could be established in Alaska. 

There are only two mnjor petrochem ical candidates that are manufactured 

from natural gas or methnnc: ( 1) ammonia nnd Its derivatives , and 

( 2) methanol nncl its derivatives . Both products arc hi gh volume 

commodities. By 1980, ccnsumption of ammonia In the U.S. will 

reach 21 , 000, 000 tons of which 75% will be consumed ns fe r tilizer 

nitrogen and 25% will be used to produce industrial chemlcnls . 

Worldwide cons umpti on by 1!)80 wi ll be close to l 00, 000, 000 tons. 

Unfortunntely, nmmonin does not nppenr to be a very good pros pect 

for Al:iskn for the forcsecal>lo future. Tho m:1jor problem seems to bo 



one of excessive production capacity combined with rather poor price 

prospects . 

The situation for methanol is s imilar to ammonia. Without going into 

details at this time, I would also categorize methanol as an excellent 

future possibility. 

This brings us to the LPG fractions; ethane , propane and butane. 

I believe that the n1ost experienced venture development specialists 

would identify the establishment of n major ol efin producing complex 

as a µrime commercial opportunity for Alaska. The principle olefins, 

e thylene and propylene, have become the. major building blocks in 

mn.nufncturing a wide range of synthetic r os ins nnd/or orgnnic chemicals . 

Elhylene would be produced by s team crackin~ of eth:me; and propylene by 

crncking propane . Nnlurnl gns would bo used ror fuel . 

Ethylene Ii:; the s tarting r nw material (or the two largest volume 

synthetic rosins or plas tics . ns they nro more com monly onllcd, 

polyethylo ie ~ nd polyviny l chloride. Tho lnller Is ~enornlly referred to 

ns PVC . In l!J7G , npproximntely 750 mm. ton!:! of polyethylene nnd 

1200 mm tons of PVC were produced In the ll . S . Oy UJ 0, those 

volumes nrc expected to rcuch !lO mm mHl 1300 mm llJY. 

1·ospectlvoly. Tho worldwide growth r:-ito fo1· polyothyleno I s es t:-ibll s hod 

osll malcd nt l 0% :mnunl ly. By 1 980 , l 00 new h I ~h dons I ty polyolhyl ono plltnls 

wi ll he nocdod, nlong wHh an equnl numbol' or low clons lly units . 

Tho product 1on of polyethylene in 1rnlollllo plants 11ppo:n·s to bo tho bes t 



first choice for converting the ethylene into finished commercial 

products. The satellite plants could produce low density polyethylene 

which is used to produce pliable sheets and films and soft containers . 

These plants should be located in the Anchorage area to take 

nclvantnge of the international traffic. 

In rough round numbers, a 500 million pound per year cthylene­

polyethylcne complex such us I have jus t described would require an 

investment of at least $GOO million; $250 mlllion for the ethylene 

pln.nt and $250 million for tho sn tcllite conversion plants. Such a complex 

would provide diroclly 300 to '100 high quality jobs Including n high 

porconlngc of technical people -- poss ibly ns many ns n hundred. 

Il Is possibl e lhnt a l:ll'ger billion pound po1· yonr ethylene pltmt 

might prove to be cconomlcnlly fom;ibl o. 

/\ second phnse expnnslon progr :1m mli.;ht logicnlly involve 

a cl'ncking plnnt to produce propy lene from prop:me . Additionnl 

c U1ylcne would be produced ns a co-product. Sntclli to plru1ts would 

inc lude a polypr opylene pl:ml 1111d poss ibly 1m ethy lene oxldo-ethylcno 

glycol unit. Al so , co-polymers nnd polyethylene and polypropy lene 

could be prouuccu. furthe r broadening lho product lino. These fne llltios 

would probnbly cost :u1 acldlllon:tl $!)00 million In 1 !)70 dollnrs . 



To provide feedstock for the petrochemical complex, it would be necessary 

to construct large, sophisticated e>..iraction plants to remove ethane and 

propane from the pipeline gas . As the result, propane would be readily 

available to the public, to industry, and to agriculture in central Alaska and 

could be transported in the existing product pipeline to Haines. Universal 

availabili ~y of propane throughout Alaska would be helpful in improving 

llviJ1g standards of the citizens. 

Natural gas would be m;ed as fuel in the ethane and propane cracking 

plants. We could conceiYubly be looking at an ultimate total investment 

of in the range of $2. O billion and n product volume approaching one million 

tons of product per year. Total direct employment w: uld be close to 1, 000 of 

which about 200 could be from the engineering· or chemistry professions. 

These products do not sell by the ton. Rather they sell by the pound -

currently c lose lo 30 cents per pound for tho products which I have described. The 

value added in Alnska will be s ubstm1tlal as shown in Exhibit. D. The present 

value or ethane and prop:U1e from Prudhoe Dny is approximately 17 cents per gallon 

or ubout $79. per ton. Ethylene nnd propylene, the intermediate products, are 

worth nbout $2·10 per lon. Polyethylene and polypropylene, tho finished products 

sell for $000 per lon nml there is no reason thnl a portion of the polyethylene 

could nol be ft1'1her upgi·ndcd In Alns l<n. For exnmplo, n polyethylene nnd 

polypropylene plpo m:mufucturlng plnnt could bo established that would serve 

J\lnsku and the Pncific Co:tsl stales ; or 11 polyclhylcno calendering plant 

could bo hulll to mnnu racturc vnriouA ~l'aclos of film s and shoots . 



GENERAL PARAMETERS 

In determ~ ing the cost of a transmission line and 

distribution system the following items were considered. 

1. Approximately 400 mi1es of 24 inch pipeline from 

Prudhoe Bay to the North Star Borough ·area . 

Sl,000,000/mi 

2 . Assume 10,000 residential hookups at $2500 each. 

Ti e i n for 111 a j or ( i n dust r i a l ) user s and phys i ca 1 

plant necessary for ~he distr ibuti on system computed 

at $25,000,000. 

3. Interest rate for distribution system has been 

ca l cula ted using a most favorable municipal bond 

rate. 

4 . St~te royalty share (1/8) of calculated reserves in 

the Prudhoe Bay field . Approximate l y 3 . 5 trillion 

t: u. f t . of na tural gas . f7or the purposes of these 

c a l c u l a t i o n s , 1·1 e h a v e e s t i m a t e d u s a g e i n t h e i n t e r i o r 

at 2 tril l ion cu . ft . over the 20 year period . 

5 . J\ l l ma j o r c o s t i t cm s w c re e x t r a po l a t e d from k no \·Ill 

arctic and sub-arctic co nstru ctio n costs . 



COST BREAKDOWN TRANSMISSION LINE 

A. 

B . 

c. 

Capital Investment 

Interest (20 years) See computer 
printout 

Operations and Profit 

COST BREAKDOWN OF GAS DISTRIBUTION SYSTEM 

A. Capital Investment 

B. Interest (20 years) See crmputer 
printout 

c. Operation and Reserves 

$ 400,000 , 000 . 

401,502,000. 

350,000 , 000. 

$ 1,151, 502, 000./20 years 

$ 50,000,000. 

37 ,739,000 . 

200,000,000. 

$ 287 ,739,000. 

o10TE: This res~rve figure allows for reinjection costs of 
surplus gas if necessary. 

TOTA L PROJECT COSTS OVER 20 YEARS: 

CONSUMPTION PE ~ YEAR: 

ROYALTY TO STATE AT FPC new ga~ 
price $0.52/mcf 

COST PER mcf delivered to user s in tlorth 
Star Borough 

s 1,439,2L1 1,ooo. 

100 bi'llion cu. ft. 

52,000,000/year or 

1,040 , 000 , 000 Total 

1.2'1/mcf 



COST J\Nf\LYSIS 

Cnergy Use: The cosl o( $ 1.24/mcf on a 13 .T. U . Busi:; i s r.xtren' ~ly _ __. ___ _ 
competitive wilh hculinCJ oil in Lhe i\lusl:nn inlcrior. 

~~~lurul Cus/rni llion D.T. U . $1. 2·1 

f'ucl Oil/million 13 . T.U. $3 . 00 lo $tl . 80 

$1 . SO/me( now being p.:-i id on u shorl Lerrn conLruct for access to I:1traslatc 

glls in lhe l (J\•'/cr ·'IH. It also comp;:ircs f;worahlr \'1ilh price c:l10 n9cs by the 

Cana cl iun ~1ovcrr1m<:'nl l o pc trochcm icu I com pl c :.;cs i11 /\lbe?rl.:i on new 

co·Hracts . 

·-F'" 
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SUMMARY 

., 

A great volume of data has been compiled in order to answer the question 

is CJ relurn to the Stnte of eight (8) percent on an investment of 

S 4 0 0 , 0 0 0 , 0 0 0 • : (1 ) e q u i tab le , and ( 2 ) j u s t if i e d . 

Equitahility in this case whoulcl be viewed as a comparison of opportunity 

costs. The lender (State) will be viewing its options In this light. . Long 

term guaran teed yield from 5- 1/2 to 7% can be expected in non venture 

inve slm ents . Th erefore CJ return to the state of e ight (8) percent from 

l ong term c;ontracls is a defini te plus. 

Justi f i ca tion: tv1 r. John C. Wh itchcad partner in Goldman, Sachs & Co . , 

New York invcs tment bankers , recently w:-ol e tha l "Proj ect Financing 

Tcchn iques " are neces sary in v lcw illt.J new ca pt la I ex pencl llures in this 

Indus try . Inve·s lm enl capital has re lied too heavily on the debt capacity 

on the spon sor rather than Lhc merit of an individual proj ec t. Using 

the Lechn iqu c s of draw lng In L!1c cl cbL ca pac I Ly of the cu s Lo1110r (Petrochem lea l 

Complex) the jusll f i callon for heavy (up lo 100%) debt [li1ancing is 

Ju s ti fl crl • 
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EXHIBIT B 

P E T R 0 C H E M I C A L R AW tv\ A TE R I A L S l N P R U D H 0 E . SAY SA LE S G A S 

(3ASED CN 1,600,000 B/D OF CRUDE OIL - 2.0 SCF / D CF SALES GAS) 

LPG CONTEi'IT OF SALES GAS 

( B .6- R R E L s I D /, '( ) ( T 0 N /Y: .A. R) --- -
AL i-\ SI~ A 

TO TA L LPG SHA RE 

A LASK.~ 
TO TAL LPG SH.~.RE 
--·- ---

E i HA !'IE (C -2 's) 103,000 l 3, ·o o o 2,338,000. 292,000 

Pr: 0 P ;, NE (C -3' s) 55 , 000 7,000 1,780,000 223,000 

BUTANES (C - 4 ' s) 20 ,000 2,500 92,000 

p t i': T,:.. i'l E s ~- ( c - 5 I s) 4,000 5CO 173,000 22,000 

TOT A L 182,000 23,000 5,032 ,000 629 ,000 



EXHIBIT C 

FRODU'CT I ON OF OLEr l NS FROM LPG FRACTIONS 

E T HA ;-.i E T 0 r HY L E N E 

CH
3

oCH
3 

ETHANE 

P R 0 P A N E T 0 P R 0 P Y L c l'-1 E 

CH,..o CH2n CH,., 
.) .) 

PROPANE 

BUTANE TO aUTYLENE 

- CH =CH? + H?_ 
2 -

ETHYLENE 

>- C H 
3 

o C H = C H 2 + H 2 

~6 -....., 

BUTYLENE 

CH o CH ° C H2° CH,, --
3 2 v ~ 

CH,.,~CH,.°C h = Cl-1 2 H?_ 
J L 

3UTANE "-
"'-

\ 
C H 

2 
-- C H o C H = C ~ 

4 
+ H 2 

~UTAD I ENE 

PLJS OTHER PRODUCTS 
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EXHIBIT D 

ALASKA P~TROCHEMICALS VALVE ADDED 

$79/ TON 

11: [) ! : ~ ~ ~:) ~ [ ~ ~: ~: [ ~ ! ! ~ ~ l ~ ~ j: ! l ~:: l ~:: l 
E T 1-1 A l\J E ETHYLENE 

UPGRADING 

POLY 
ETHYLE1'1E 

$1, 000/ TOl'\J PLUS 

POLY 
ETHYL EN E 

PIPE 



EXHIBIT E 

A L ~ E R TA P E T R 0 C H E tv\ I C A L R U N D 0 VI N 0 N f'1 E W P LA N T S 

N A T U R r'-. L G .!!. S 3 A S E D 

3 V.' O~ LD S ! ZED A 1\ '1 ;.,·\ 0 t'l I A PLA NTS 
2 \'/ 0 R LD SI ZED U REA PLANTS 
1 V/O RLD SIZED A t.'1 ~;'. 0 N I U M N I TP.A TE PL AN T 

3 VIC R L D SI ZE D ME THA l'10 L PL AN TS 
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