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p lann ing for production on the order o f 20 m illio n  

barrels per day by 1976,

Saudi market power rests on the a b ility  to 

curtail as well as to increase production . The 

country's small popu lation has perm itted Saudi 

Arabia to reduce its outDUt by almost ha lf over the 

last year, from 10.6 m illio n  oarrels per day in August 
1981 to less than 5 m illio n  in Novcmoer 1982 . w ith ­

out suffenng a fiscnl o r foreicn-t-xchance cnsis. 

Throughout the 1970s. therefore. Saudi A rab ia , w ith 

or w ithou t the cooperation o f other OPEC nations, 

had much o f the wherew ithal to stabilize the market 

in the same way as the Texas Railroad Comm ission 

once d id .

The OPEC Mystique

It was a worldw ide  obsession w ith  scarcity, 

rather than deliberate management o f total world 

supplies, that underpinned the OPEC mystique and 

locked in the high prices OPEC decreed in 1974 and 

1979 after the direct causes o f panic nad vanished. 

The doctnne o f im m inent resource exhaustion was 

embraced in the 1970s by a broad spectrum o f  parties 

who had entirely d ifferent world views and d if ­

ferent ends.

Envirormcntaltits hoped to slow the wasteful 

p lundering of the earth's riches, o il companies were 

seeking to ward o ff pnee controls and attacxt on 

their tax preferences; altemative-energy entrepreneurs 

sought business: po 'it ic ian i found in the energy cnsis 
a mora l equivalent o f w ar: civil servants made it the 

rationale for massive expa..« ion o f their agencies and 

intervention into almost everything; and an arm y o f 

academics consultants, and journalists waxed rich 

and famous by studying, interpreting, or advocating 
national energy policies. Each group wanted to 

believe, or at least to persuade others, that "the w o lf 

is really here '- fha t OPEC’s pnees m ight have nsen 
too abruptly  for com fort but that, in  the last analysis, 

those pnees on ly expressed the dictates o f geological 
necessity.

"O il in  the Ground is Better than Money in  the Bank" 

In  th u  intellectual c lim ate , each pnee increase, 
regard le u  o f its p rox im i te cause, helped convince the 
oil-exporting nations that "o il m  the ground is a 

better investment than money in the ban k ."  T hu  

doctnne could remain va lid  for just as long as most 
producers believed in it . because it encouraged them 

to ho ld  o il o ff the market tn the faith lh a t its value 

wou ld  be much h.gher tn the future. It was therefore 
the most effective and durab le  weapon in OPEC’s 

ideo logica l arsenal.1* A lthough the organ ization had 
no enforcement machinery, and d id  not even attempt

a proratlonm g scheme until 1982, its members did 

re luce production  when preservation o f the pnee 

gains o f  1974 and 1979 required it.

When the OPEC tions cut back their total 

exports in 1974 and again in 1979. it is important to 

note that they made the required cuts ind iv idua lly . 

T hey d id  so w ithout coordination or urging by OPEC, 
because they had more money than they needed at 

the m om ent, and because they believed that their o il 

w ou ld  be worth m ore later. Even the 1973-74 price 

rise had been so immense that most OPEC countries 

had substantial financial surpluses: on ly  A lgena. 

Ecuador, and Indonesia were in de fic it . In  1975, 
OPEC as a wh >lc had a S59-billion (o r 14-pcrccni| 

surplus o f export revenues over im port expenditures. 

Several countries understandably concluded that their 

economies cou ldn 't absorb further increases in o il 

incom e w ithout generating into lerable in flation and 

social unrest.
It also seemed obvious to the producers that o il 

pnees wou ld  continue to advance at a higher rate 

than their surplus cash wou ld y ie ld in risk-free 

financ ia l instrument*. Thus. K uw a it . L ibya , and 

Venezuela together reouced their exports by 4 

m illio n  ba-rels per day after the 1974 price nses. 

Saudi A rab ia abandoned A ram co’s 20 m illio n  barrel- 

per-day target in  1974 . and cut production sharply in 

January 1979 and then again in A p n l— ostensibly to 

offset an im m inen t o il g lut, which was ui fact an 

aftermath o f the pnee panic that fo llowed the over­

throw  o f the Shah. In  neither pnee nse d id  OPEC 

as such have anv ro le in  mutating o r orchestrating the 

curtailments.
Thus, a short lived be lie f in  acute scarcity twice 

created a real scarcity that caused spot pnees to soar. 

A be lie f that chron ic  energy shortages would en­
gender a permanent seller's market then led pro­

ducers and consumers a like  to interpret an unusual 

and otherwise transitory market phenomei.on as 

obedience to ho ly  w n t . The self-fulfilling doctnne 
that o il in  the ground was the w o r ld ’s best invest­
ment not on ly  encouraged OPEC o ffic ia lly  to adopt 

spot market pnees generated by consumer panic ; it 

also enabled those pners to stick. In  1973-74, the 
w orld  pnee o f crude o il (measured at the Persian 

G u lf ! increased five fo ld  in  real terms, and then in 
1979-80 it again tnp led  (a v iv id contrast to the 

decades o f tranqu ility  under the TRC ).

The End o f the  OPEC Era 

OPEC’s ho ld  o v rr w orld  energy m arkeu  in th* 

1970s was no less real because it was m a in ly  psycho­
logica l. However, the cartel’s mystique is far more 

fragile than the earlier market power o f Texas,
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which stemmed from the TRC's direct control over 
production volumes. Today, few o f the material 
requisites for funner OPEC success remain. Its snare 
o f the world oil market has fallen irom 55 percent 
n 1974 to 27 nercent in October 1982. and Saudi 
Arabia's share is already less than tne snare Texas 
reld as late as the mid-1960s

Some recognition o f tnese jn iftm e realities 
oecan to strike the Saudi leaaersmo only after two 
deliberate production cuts in 1979 had locked tn a 
-eries o f huge price increases voted by OPEC. Saudi 
\rabia s actions have now become more-or-less 
consistent with the professions o f the Kingdom s oil 
minister. Sheikh Yamani. wno had long given lip- 
service to the cause o f moderation and market 
order Explic itly invoking tne memory ot the TRC, 
Yamani claims to have engineered .he 1980-81 "o il 
glut '— increasing production trom i ■*> than o m illion 
barrels per day to almost 1! m illion, specifically in 
order to tiring prices down to 534 tier barrel ano to 
oorsuaue his OPEC partners that tnev «nouid loin a 
brorationinc scneme under nauoi Jcjdersnib In 1992. 
alter succeeding too well, pernaos. tne naudii nave 
in rup tly reversed course, now rutting tneir exports 
ny over naif in an attempt to support the 534 price 

Bul Saudi Arabia appears to nave been too late 
in discovering the maxKCt power it alone possessed 
While tne TRC held crude oil pmcs in tne United 
Stiles aoove short-term free-market levels, it still 
kept them low enough to encourage ever-increasing 
oil consumption and stave o ff the development o f 
alternative energy sources. The Sa id it. however, 
w itting ly or unw itting ly rad a key role in both 
OPEC price hikes of the 1970s. unleashing i exoraole 
and profound reactions from hoth producers and 
onsumers. which today threatens to make OPEC oil 
a dispensable commodity

Contrary to a near-consensus o f industry, 
government, and th- academic-consulting community 
during the l')70s. crude oil demand does respond— 
slowly hut nassive ly -to price changes In the long 
tun. higher pnees have a profound effect on o il 
supply too. nut the relationsmp is too complex to 
pursue in detail here In any event. non-OPEC outpu t 
has grown rapidly and w ill continue to grow: pro­
duction from the North Sea. Alaska, and Mexico, for 
•-sample. inc-eased by 4 m illion barrels per day 
between 1977 and early 1982. and Mexico's exports—  
dnven now by economic necessity-could increase 
anotner J. S. or more m illions o f barms per day 
before 1990. Most clearly and most im po itan tly , 
however, high o il prices are shnnkmg oil demand 
both by reducing total energy consumption and 
by making coal. natunJ gas. nuclear pow*r and other

energy sources more attractive.

Tho Flight from Oil
A fte r a modest dip in 1974, total world oil 

consumption resumed its growth, and fina lly turned 
down only 1979. This experience reinforced tne 
impression that ail demand was insensitive to price 
changes, misieaainc economists as well as industry 
executives and government officials in hoth oil- 
producing and on-consuming countries. An absolute 
decline in U.S. oil consumption was first visible tn 
1979. tne rest o f the industrialized world followed a 
year later. In retrospect, it is remarkable how many 
were unable to :n - what was nappening.

Exxon in 1977 forecast that U.S. consumption 
o f petroleum liuuids would be 20 3 m illion barren 
per day in 1980 In 1979. Shell orcdicted 18 6 
m illion barrels per dav • onsumpti* in 1980. and 
both the Oil ana Uas Journal and the Indopenocnt 
i etroleum Association of America ilP A A l forecast 
18.1 m illion A> late as mid-1980. Shell had oniv 
revised its puomnea estimate downwards to 172 
m illion barren per dav. wnile the IPAA had come 
down to 17 4 A t year end in 1980, however, average 
consumption :o r tne sear Mood a: onfv 16 3 million 
barren per day 56

The drop in total oil i e over the last 3 years 
and the cxper-s tardmew in recognizing the trend of 
consumption stems from profound changes in the 
structure o f world energy demand that have ac­
tua l!" been under way once 1974 From 1960 to 
1973. oil prices were low and declining in real terms. 
As a result, absolute oil consumption in the industri­
alized countries crew at an annual rate o f 7.6 percent. 
Japan ltd this grow tn wnn an IB-percent average over 
the 13-year period After 1974. however, the qua­
drupled crude oil price ted to a gradual leveling o ff o f 
demand fo r oil evervwnrre Total oil consumption in 
the industrialized countries dropped sligntly in 1974- 
75. growtn resumed between 1975 and 1979 at an 
annual rate o f aoout 1 percent, hut thu partial 
recovery only concealed the fundamental shift that 
had taken place m the world's energy-use pattens.

More telling than gross consumption figures is 
the change m o il use per un it o l economic activ ity, or 
"gross domestic product '- th e  oil/GDP ratio. After 
rising at an annual rate of 1.3 percent from 1960 to 
1973. the oil/GOP ratio for the major industrialized 
countries showed a 1.5-percent annual decline be­
tween 1973 and 1979 The 1979 upneaval initiated 
an even more detuive and long-lasting shift away 
from oil, reflecting both an immediate reaction to the 
second OPEC pnee surge and the delayed but cumu­
lating rc-oonse to the pnee mrrrasea o f the early



PAGE 10 UNI VE RSI TY OF AL AS K A I NSTI TUTE OF SOCIAL ANO ECONOMI C RESEARCH

1970s From 1979 to 1981. oil consumption in tho 
industrialized countries fe ll 7 percent per year, and 
the oil/GDP ratio fell at an annual rate o f 8 percent.

Since the latter measure represents the amount 
o f oil used per unit o f economic activity rather than 
an absolute figure, its fall implies that an end to the 
present recession w ill not he the panacea that much 
o f the energy industry ana many analvsts still seem to 
anticipate. The die has Deen cast It is unlikely that 
individual homeowners w ill tear tne insulation out o f 
their houses if the price or nome neatinc oil drops, or 
scrap their new fuel-efficient automomles in response 
to lower real prices for gasoline Nor w ill the housing 
construction and automobile industries abandon their 
new energy-efficient designs. Those who attribute the 
oil glut and the current ‘ •softness” of oil markets 
primarily to the world recession forget that economic 
recovery w ill mean a more rapid replacement o f 
existing vehicles, industrial macmner.. and huildmcs 
with models designed since 1974 in response to high 
energy pnees.

Except in a couple o f OPEC < ountries. no new 
base load electncaJ generating plants fired by oil. or 
any large-scale oil-fired boilers of any sort, have been 
built since the mid-1970s; over the past decade, 
industry has been relentlessly converting existing
oil-burning equipment to coal, natural gas. and otncr 
energy sources. Because chances in the world's 
fuel-use patterns are generally emoodied in long-lived 
capital-intensive investments such as buildings, 
transportation equipment, and industrial machinery, 
the extended period it has taken for the 1974 pnee 
rise* to produce an absolute decline in oil consump­
tion only reflect the time required to replace these 
assets. This long lag in adjusting the world's capital

> to changed energy-supply conditions also 
•hat the all-time nigh oil pnees o f 1974-1982 

■» jence consumption patterns fo r many more 
vean. even i f world o il prices now fall as rapidly and 
at far at they rote in the I9 7 0 t

The truism that the world's petroleum resource 
is fin ite thus does not mean that oil pnees w ill 
continue to rise. The world has no demand fo r crude 
oil as tuch, bul only fo r the heat, motive power, 
and chemical building blocks it provides, and only fo r 
so long at it is the cheapest source of the.e goods. So 
matter how scarce natural petroleum licutds become, 
their pnees cannot nse and •emain above the cost at 
which each o f thete wants can be dispensed w ith or 
served m some other way.

It should be fairly obvu-us now that predictions 
o f S100 per barrel o il are ludicrous. A t SIS per 
barrel, oil was already more expensive than coal 
everywhere in the world, and had consequently

pneed Itself out o f electncai-generation and other 
large-scale stationarv-heat and boiler-fuel markets. At 
well under S50 per barrel, given a few years for 
market and infrastructure development, liquid 
petroleum products would have become marginal 
even as transportation fuels, increasingly replaced by 
some combination of compressed and liquefied 
hydrocaroon gases and alcohols. A world that is 
alreaav fleeing from oil at S32 per barrel would 
hardly have any use for it at two or three times that 
price.

This dynamic docs not bode well fo r OPEC, or 
for the ab ility o f Saudi Arabia or anyone else to 
manipulate or stabilize the market. Only when 
demand falls is the power o f a pnee-maker tested. 
Can the OPEC nations, many of whom are deeply in 
debt, now affora to cut back production as they 
must?

On this point too. the OPEC o f 1982 is as 
different from us predecessor, the Texas Railroad 
Commission, as it is from the OPEC o f the mid- 
1970s In comparing OPEC with the TRC. it is 
essential to rememoer tnat the Commission s power 
developed during the Depression, and lha t its institu­
tions were designed expressly to manage a chronic 
excess o f producing capacity. Once that excess was 
gone, the TRC became impotent and economically 
irrelevant. OPEC, in contrast, showed its muscle 
under to ta lly opposite conditions. It tw ice seized 
upon a brief moment o f consumer panic, convinced 
itself and consumers alike that a permanent world oil 
scarcity existed, and for a while reaped the benefits 
o f a seller s market even after the foundations o f that 
market had vanished.

There is litt le prospect that OPEC ran function 
effectively in a chronic buyer s market, especially in 
the face o f the organization s current internal dissen­
sions and the precarious financial situation o f us 
members. A t its March 1982 meeting, the group made 
us firs t serious attempts at TRC-style prorationing, 
The experiment was an instant failure, w ith at least 
three members brazenly exceeding their quotas from 
the beginning.17 By July 19S2. Iran was selling 1.0 
m illion barrels per day above us quota. Nigeria .3 
m illion , and Libya .25 m illion. Venezuela— the sole 
advocate o f OPEC prorationing before 1980-had 
threatened to start selling more than its assigned 
1.5 m illion barrets per day if the other countries 
d idn 't get in line. In August, the Saudis, who had 
already reduced their own output by 45 percent in 
the hope o f supporting the S34 marker pnee. were 
also hinting that they would raise their own output if 
the cheating did not stop.18

Even holding the line at today's production level
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is not enough to holster OPEC's flagging power, as 
world oil I'oimuniiuiiin continues to snrinK and the 
production of nonmemoers-especially Mexico—  
t oniuuies to grow The organization as a wnole must 
somehow manage to reduce production even further 
if present prices are to nold. Yet its memoer-nations 
individually face internal problems and pressures .hat 
urge them in just the opposite direction.

The greatest source of downward pressuie on 
prices is the shaky financial condition of the export­
ing countries, a drastic turn-around from the situation 
o f 1975. Since 1973. OPEC spending for imports 
has risen at an average annual rate of 30 percent, 
because of ambitious industrialization plans in every 
one of them and extravagant purcnases o f m ilita ry 
hardware in many. Already, tne combination o f 
declining oil demand and rapidly rising expenditures 
has resulted in trade deficits for all but three OPEC 
mombou. Unless otl production or prices increase 
sharply, every- member, including Sauoi Arabia, could 
slip into deficit by the end o f 1982.

These deficits, exacerbated by the continuing 
Iran-lraqi war. are already beginning to take their to ll 
as the most hard-pressoc ountrtes. in soarcn o f 
revenues to pay for toda> j  imports, produce as 
mucn oil as they can sell. Moreover, with declining or 
even stable prices and real I inflation-adjusted I interest 
rates at their highest level tn history, the slogan that 
o il in the ground is a better investment than money in 
the bank is obsolete even fo r countries that do not 
have an immediate cash-flow or foreign-exchange 
deficit. In the 1980s, it is hard for even a cash-surplus 
oil-exporter to avoid recognizing that o il in the 
ground it a non earning auet. which ought to be 
cashed out to the proceeds can be invested in high- 
yielding financial instruments. This doctnne is just as 
true and may be just as self-fulfilling today as was the 
opposite notion in 1975 or 1979

To put OPEC's weakness into further perspec­
tive. consider the following:

• In August 1982. world crude utl produc­
tion was about 54 million barrels per day. Out 
o f thu total, the Saudi share was about 5.5 
million, or 10 percent: all o f OPEC was produc­
ing ibou t 17 m illion banels per day. or 31 
percent o f world supply. If new production in 
non-OPEC countries plus further declines 
in consumption were to equal only 10 percent 
o f present world demand. OPEC's members 
would have to reduce their own production by 
32 percent in otder to defend any chosen pnee 
level.

Saudi Arabia, which has already reduced its 
exports by 45 percent over the last year, cannot

and w ill no i accommodate much of this burden, 
as a 10-percent shift tn world supply or demand 
would be just about equal to the country's 
current export volume. Further growth in 
non-OPEC production and a further fall in world 
consumption are not only plausible but nearly 
inevitable. Thus. Saudi Arabia's reign as world 
pnee-maxer ts ending virtually as soon as it 
began.

•  Conservation, fuel-switching, and reces­
sion caused the noncommunist world's oil 
consumption to fall by 7.5 m illion barrels per 
day between 1979 and mid-1982. I f consump­
tion declined by only half as much over the next 
2 years. OPEC's output would have to tall oy 
in amount equal to the combined production o f 
Kuwait. Libya, Algena. and Indonesia m August 
1982. or oy 68 percent o f current Saudi output.

• Crude oil production from Alaska. 
Mexico, and the North Sea increased by more 
than 4 m illion barrels per day between 1977 and 
1981. I f all non-OPEC producers were to in­
crease their output by another 4 M illion. OPEC 
could maintain cont.ol o f pnees only if its 
members could cut production by at least the 
equivalent o f 73 percent o f the August 1982 
Saudi Arabian production.

•  Proauction from Iran, the world's former 
number-two oil exporter, has fallen 4 million 
barrels per day from its 1974 peak. The former 
number-three exporter. Iraq, is producing 2.6 
m illion barrels per day less than its 1978 peak it 
reached in 1978. I f the war between these 
countncs should end and they returned to the 
market w ith their 1978 sales volumes, other 
OPEC countnes would have to curtail produc­
tion by an amount equal to 90 percent o f the 
August 1982 Saudi output.

•  Finally, if by chance the last three 
developments all took place, and if OPEC hoped 
to sustain world prices at cunent levels, it would 
have to find placet to cut production by at least 
12.7 m illion barrels per day— 75 percent o f the 
organization's current output, or 231 percent o f 
August 1982 Saudi production.

The range o f condition* with in which OPEC. 
Saudi Arabia, or anyone can continue to dictate or 
even defend the level o f world oil pnees is thus 
extremely narrow. Tha reckless opportunism that 
held sway in the 1970s u now taking its to ll. Long­
term changes in supply and demand advene to 
OPEC’s interests have been under way ever since the 
cartel's f in t big coup in 1974. As these changes 
become visible to evrryoody. the mystique that has
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been OPEC’s chief source o f power w ill vanish along 
with forecasts of hunareddollar oil. The world 
market will soon be. if it is not already, out o f 
anyone'* control.

What Have We Learnod?
A big new disturbance in world oil markets 

could push pnees either up or down. It is s till con­
ceivable. if only hareiy so. that a snarp economic 
upturn and an exceptionally cold winter could com ­
bine with the right kind of Middle Eastern political 
cnsis and send prices soanng for a third time to levels 
significantly above those rcacncd in 1980-81.

The probabilities, however, weigh heavily on the 
other side. There is a huge ovemana o f excess produc­
ing capacity in the oil-exportina countries. Several o f 
thpm are in extreme fiscal distress; Mexico in parti­
cular has both the ab ility and a desperate need to in­
crease oil exports. Meanwhile, the pnce-induced flight 
from oil is still »athering a momentum that w ill not 
be socnt for years, no matter wnat naopens to o il 
prii.\ ■ :r>day

.Mi of these forces together, not to mention a 
• orldwtde economic slump that is far from over, add 
jp to irresistible downward pressure on oil pnees. 
Pnees must eventually go down, and they must go 
down substantially. The senous questions are wnether 
they w ill descend smoothly or chaotically, and how 
deep they will go. There is still a sliver o f a chance 
that pnees could firm for weeks or months, or 
even-tttven the unlikely coincidence of e -ents des- 
cnbed above— increase i ice more. But an o il market 
collapse thu year or next has a far bigger likeli- 
hood-a collapse every b it as spectacular as the two 
pnee eruptions o f the 1970s.

Looking bac* across the years o f OPEC and 
energy cruet to the relative tranquility o f the TRC 
era and beyond, there are several lessons fo r the 
future.

1. Worlds* de scarcity and rising real resource 
costa ha.1 little or no direct responsibility for 
the energy pnee upheavals o f the 1970*

The earth's known resources still include plenty 
o f crude oil that could be developed and produced at 
rrsource costa (capital, material, and labor cosu i well 
below 1973 real pnees. Conttdenng these resources 
alone, there u enough low-cost oil le ft to sausfy the 
world ’s current rate o f consumption for several 
decades.

2. In the absence o f an effective pner-makrr Ilk * 
the Texaj Railroad Commission, crude-oil 
markets are inherently cyclical.

I
1Oil demand is highly responsive i"e las tic "! t< 

pnee changes, but this response is very slow-, becaust 
fuel-use patterns arc embodied in capital goods whos ia 
turnover is measured in decades: buildings, tra n sp o rt 
tation equipment, industnal machinery, and produc 
tion processes. For the same reason, demand t 
exceedingly inelastic to pnee changes in the shorB j 
run. This contrast between snort- and lo n g - te n r j 
pnce-responsivencsi inevitably fosters cyclical pnci 
behavior. In the 1970s, short-term pnce-inelasticity 
spawned a steep cyclical upswing after yean o ;K  
artificially-maintained stability, and in 1981, a high™ 
long-term prtcc-elasttctty ftnalt* began to show itsoli 
in the beginning o f a downswing. a

I f there is no "$urac-tank" or •’damping’’ mech V  
anism comparaole to market-dcmand pro ranonmg." 
moreover—

3. Market structure and psycho'ogy can exagger-J| 
ate an episodic oil-pnce fluctuation, up nr 
down, far out o f proportion to the original 
supply-demand unbalance that triggered it.

Inventory accumulation or liquidation, the 
financial position o f major producers, and consumer 
panic can all cause markets to behave perversely o v e r ! 
a " th o rt run " that can last fo r several yean. In a j j 
mockery o f the "normal'* supply-demand map. an 
oil-pnce nse can fo r a while create an incentive to 
build inventories, and sustained pnee ntes can en-H 
courage the withholding o f production. A pnee re -1 
duction. likewise, can provoke liquidation o f tnven 
tones and the expansion o f output. As a result— I4. A small excess o f demand o r supply, real or 

imagined, can send the market soaring or 
plummeting far beyond the pnee level lhal ■  
ultimately could have brought it back into I  
balance.

Thus, there ts no stable equilibrium toward b  
wnich an unregulated petroleum market unfailingly E  
’’hunts" once it is disturbed. The upheavals o f the ■  
1970s. which earned pnee* well above any level that 
could be long sustained, hav* now set the ttage fo ra 
det -ent far below the range o f sustainable pnees. I

5. No cartel or regulatory system could have 
held world o il pneet at the low levels o f the K  
early 19701, and none can do so in the |  
future.

Before 1973, ita tc regulators in the United 
States and the cartel o f international companies 
maintained pnees that were above the shoneit-tcrm 
"marxet-cleanr.g" level*, but which were rtsll so low

I
I
I
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that oil totally dominated transponation-fuel markets 
I even capturing railroaas that had earner been pow. 
••red by electricity gent-rated from coall. Except in a 
small corner o f the United States, these low oil prices 
virtually swept coal from tne world's markets for 
industrial boiler fuels and oraaniccnemicai feed­
stocks A t the same time. However, the prices were 
too low to perpetuate the surplus oil-producing 
capacity in the United States, to which the state 
regulators owed their mantel power. Thougn the 
world's stock o f very low-cost oil was still immense, 
the loss of spare capacity in the United States concen­
trated the power to ramdly increase or curtail pro­
duction in a handful o f economically underdeveloped 
and politically turoulcnt countries.

The problem, therefore, was not a permanent 
worldwide scarcity o f "cheap ' oil. Instead, it was the 
absence of short-term oil-demand flex ib ility , to­
gether with the disappearance o f the short-run 
supply flex ib ility that nad previously been exercised 
by governmental and private institutions consciously 
striving for market oroer In tnese circumstances, a 
relatively small curtailment o f sales by a lew produc­
ers openly aiming at market dttruption could and did 
trigger an upward explosion o f pnccs. I f world oil 
prices now fell to pre-1973 levels i tn constantdollar 
terms! once more, a world-wide “energy cnsis" would 
be with us again sooner or later Likewise, however—

6 No group o f producers could long hold world 
oil pnees at the high levels of the early 1980s. 
and it is unlikely anyone will ever be able to do 
so.

Today's pners area not viable, because they are 
well on the way to pneing oil out o f both the indus­
tria l fuels market and the market for petrocnemicaJ 
feedstocks. If prolonged, today's pnees would even 
begin to erode oil's monopoly in transportation-fuels 
markets. Oil at 530 and up has. therefore, guaranteed 
•he emergence o f excess producing capacity not in 
just one or a handful o f political entities iTexas and 
Lousiana. for example, or Saudi Arabia. Kuwait, and 
Abu Dhabil. but all over the globe

7. Market stability at any pnee requires the 
supply-demand balance to respond promptly 
and In the normal direction to any pnee 
change, and requires and requires prices to 
respond promptly and ui the normal direction 
to any change in the supply-demand balance.

I f the world Is to avoid repeated violent swingi 
in oil pneet. market amngements mutt be such that a 
small rise in oil pnees can cause either a suable

increase in effective o il supply o ra suable decrease in 
o il consumption, or both. A small drop in prices 
must, likewise, be able to induce a prompt reduction 
in supply or increase in consumption.

S. .Short-term supply-side adjustments that 
foster pnee stability rather than instability 
require a TRC-style pnce-makcr. hut none is 
now in sight.

Any supplier or group o f suppliers that hopes to 
regulate the market must have the ao ility and the will 
to swing world oil production upward to satisfy any 
surge o f demand or supply interruption, or imore 
importantly now i to swing it downward in order to 
make room for a surge o f supply or slump in demand 
The system run by the TRC. through underpricing. 
destroyed its power to increase ou tpu t whenever it 
was needed. OPEC os such never had either the 
w ill or the capacity to take responsibility, and Saudi 
A rab ia -ou t o f greed or tim id ity , we may never 
know— blew its chance. It has now. througn over- 
pricing, destroyed its ab ility to reduce production 
suffic iently to support world prices at present levels 
or. most like ly, at any level.

The only plausible new candidates for price- 
maker may be PEMEX (Mexico's state oil companyi 
and the U.S. Strategic Petroleum Reserve. However, 
even i f one of them maneuvers itself Into the right 
strategic spot tn the world market, there is only the 
barest chance that domestic politics in the United 
States or Mexico would permit cither institution 
to move quickly, independently, and responsibly 
enough to serve as the world's oil-tupp ly balance 
wheel.

9. The only prtcr level that even a supply-side 
pnee-maker can maintain for long ts one that 
fosters demand-side lia b ility as well.

10. Specifically, the range o f sustainable oil 
pnees is lim ited to those pnees at which oil, 
coal, and gas are effective and close competi­
tors in the world's markets fo r eiectncal-genrr- 
ation fuels, industrial boiler and stationary 
nesting luels. and petrochemical feedstocks.

I f the pnee o f oil remains w ith in a range where 
o il. natural gas. and coal effectively compete for 
industrial tales in N'onh Amenea. Europe, and East 
Aua. many o f the world ’s large energy consumers 
w ill find it worthwhile to install dual or multi-fuel 
capacity, expressly in order to take advantage of 
small shifts .n relative pnees. The ab ility of a large 
consuming sector to switch fuels rapidly in response
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tn I'hnngi'K in rvlntivr fu r l p r im  or availability would 
I'rtvm pt the |MTVt*rst* market behavior that has 
liernntle il small market snocks to explode in to global 
»ri»e». Multi-fuel consumers would simply let go 
o f enough oil in a tight market, and absorb enough 
additional oil in a slack market, to avoid even the 
illusion o f a pnysica! shortage or surplus, The greater 
this demand-side flex to ility becomes, the more 
modest w ill be the world's need for a supply side 
pru e-maker like the TRC. tne less onerous w ill be tne 
pnee-maker's task if one is still needed, and the less 
damage an incompetent or irresponsible pricc-maker 
w ill be able to cause.

11. The most stable and easily sustainable pnee 
range is probably on the order o f S10 to 518 
per barrel (in 1982 constant dollarsi. delivered 
to the world's major consuming regions.

Unlike pre-1973 prices, the 510-to-$18 pnee 
range is high enough to cover the cost o f mining and 
transporting coal, and burning it in an environment­
ally acceptable fasnion. aimost out not quite every­
where in the world. These prices are also htgn enough 
to justify shipping liquefied natural gas iLNG t from 
any low-cost gas-producing area near tidewater to 
almost any port in the world, and to justify building 
tiansconttnentai natural-gas pipelines i though maybe 
not the Alaska or Yamal pipelines). Pnccs in this 
range would still leave o il holding a significant frac­
tion o f the markets for electnc-utihty and industnai 
b ider fuels and for petrochemical feedstocks. Any 
pnee excursion outside o f thu range, however, would 
still cany the threat o f pnees sharply fluctuating 
farther away from, or substantially overshooting, any 
attainable equilibrium.

Hutory offers some empirical support fo r the 
viability o f a long-term world oil pnee in the 510-ia- 
S18 range. Over 110 years o f crude-oil pnee records 
tn the United States, the average pnee in 1982 do l­

lars has been almost exactly S13 per barrel and. 
despite an average constant dollar price fluctuation o f 
more than 20 percent per year, no long-term trend 
can be detected. (The average 1982-dollar pnee 
between 1871 and 1925 was 512.96 per barrel, and 
the average price Between 1926 and 1980 was 513.04 
per barrel.) Thus, the safest guess as to the average 
crude-oil price over isayi the next 25 years may be 
about S13 per barrel in 1982 dollars. Howevei—

12. These generalizations do not warrant a 
forecast o f a 513 pnee. or any other specific 
pnee at any specific future time.

In the absence o f a secure mechanism forge tting 
world oil prices into thu range and keeping them 
there fo r several years, and in the absence o f a com­
petent and responsible successor to the Texas Rail­
road Commusion. the prospect u fo r wide and 
unforeseeable fluctuations in world oil prices like 
those that occurred before the TRC took contro l in 
the mid-1930s. The managing director o f Royal 
Dutch Shell. D. dcBruyne. summarized the new 
outlook well wnen he wrote that "we are m for a 
period o f severe and unpredictable discontin­
u ities." 19 The most ambitious forecast we dare make 
with any confidence is that— w ithou t some new 
market-ordenng mechanism, which is not now in 
sight—

13. World od pnees w-dl fluctuate both ran­
dom ly and cyclically. In any given future year, 
however, the most like lv pnee w ill be far below 
1979-1982 levels.

In summary, there u no basis in geology, re­
source-economic*. or hu to ry for predicting a never- 
ending increase in the real pnee o f od. Pnvate invest­
ments and governmental institutions founded on that 
proposition are sure losers.

NOTES

'Non* o f th* rtc tn l pric* lo r t f u u  | h it*  ***n . pre­
pared for internal 1111 oy m iio r  p«trol*um p rod ucm  (corpora­
tion* or got*rnm*ntal, * tp*cti lu iu m rd  growth in Ih* r**l 
pr»r* of o il during th* »*« ot thi* m t u r y  A ll o ( th»m n o w  
laaum* continued conatant-dollar pne* declm** through at 
!»•»« 19(15 A l I n n  two m i>or integrated o il compamt* that 
now *uvro* (or ih*» own planning purpot** mat m * long­
term j i l  pr»c* tr»nd w ill fa ll *om*wn*r* between a level 
n o m m a H o l U r  tod « lent constant Hollar rraircrerv, r*i*»**d 
public forrcaata in 1982 lhat M ill thow long-term irei-prtc* 
>ncr*aaea (or od.

Mor* u ia l/ k iR l than what Ih* rompantea a/* m y in* ,
however. u  what that ar* do ing.
Tha dramatic chang* in  induMry i  lung-term o il price 

estim ation* oeer ih* tan 2 yeara u  im pnu .b l*  to igno re  th* 
companw* hae* acutll»d *v*ry maior unaubaidiaed ivn tn tnc  
fuel* proi*ct ui North Am*rtca. and moat o f th* uoatdued 
on*a to hoot. OS gompaniee ar* cutting tack maaaivetv on 
druling proram * hut Ui* m o n  K it ing indicator n( th* dratnc

chang* in  ih*tr expectation* it th* fact that ISry ere n o w  
paying only about naif et m u e h  per barrel for rrot-ed petrol­
e u m  retenet at they w*r* paying in tat* 1980. (On th* laal 
po int. * • •  B F. Picchi. “Th* Valuation of U.S. F*lrol*um 
R*»*r»»t Exp lod ing th* Myths" in Salomon Broth***. Inc. 
Stocx R****rcfwlndu*try Anatyaia. October 15. 1982 .)

Th* cnang* in th* *n»r«y mara*t did not tak* everyone 
by aurpria*. For *ariy warning! in Aiaaka or from  Alaakaru 
about th* impending turndown in  o il price* and alata r***nu»* 
»»* m y remarx* in Ih* minute* of th* U.S. Department of 
Commerce Economic A dn io ry  Board during 1979 and 19A0i 
atao A R- Tuaaing. "Th* 198) O il Frlc* Outlook" in The 
Economic Oul looa for 1991. University ol M ichigan, Novem- 
b tf 1980 : A l l  Tuaaing. "W ill O il Fneea Keep K it in g ' Mayb* 
Not." Anchorage Dally S'ewe. February 14. 1981 ; Jon Mat- 
thtwe. "Stat* R»e*nuti l ik e ly  WiU Orop; 0(1 Fricva ara 
Heading Down , " .IncAorace Daily Sewe. May 29. 1981 ; A R 
Tuaa*ng, "A lpeteoe CoJtap** Haa U u o n a  for Budgtt Plan­
ners." Antnanege Daily Serna. May 25 . 1 9 8 ) . Bob Shallit.
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"State Facet Revenue Lou. Economists Say." \ n c n o r o e t  

D a l l y  S ' t w t ,  January 15. 1982. "Alaska Cuts Forecasts." January 16. 1962: Erickson t i  Associates lor the Alaska State Legislature. T h *  W o r l d  O i l  M a r t t e t  a n d  A l a  l h a  o t a l e  R e v e n u e * :  

A  F i f t e e n - M o n t h  Forecast i Juneau March 19821.
"Alaska Department a l  Revenue. Division of Petroleum Revenue. P e t r o l e u m  P r o d u c t i o n  R e v e n u e  F o r t r a n  . I Quarterly, 
Anchorage: June 1980 (hrougn Septemoer 19821. In June 1982 the Department of Revenues oil price forecasts were revised slightly upward In Septemoer. however the Depart 
ment issued a forecast wmch in the lung term is even more peuimittic regarding state oil revenues man me .Marrn report. 
'.Masha Department of Revenue Division oi Petroleum Revenue. P e t r o l e u m  P r o d u c t i o n  R e v e n u e  F o r e e a t t , Marcn 1982. p 4
'Charles Logsdon. Chiaf Petroleum Economist Alaska Depart ment of Revenue, person I communication to G K Erickson. July la. 1982. When ma Department oi Revenue reduced tne 
figures in eacn of the series oi forecasts mat corresponded to a specific confidence level, grester attention to the uncertainty 
of petroleum price forrcasts led the department to rmpnasiac 
iti " lO percent" rather man its "50-percent ' .eries. Th* 
different percentage figures indicate me Department s judg­ment about the probability mat actual revenues will he i t l l  than the ngure shown

'OPEC Will Survive. Oilman Hammer vavs Xssociaied Press storv in o e a i i i t  P o i t  I n t t l h t t n e t r  Jaiv | :9 s 2 .p  03
’’ Acres American. Inc ithe pnncioai contractor on tne feasibil­ity ttudv for the Susitna River nvdroeirctnc proiecti offered 
the following list ol "maior lorecasts ol oil price trends" in ordar to refute forecasts of declining oil prices in anoiner ISER report iA R. Tussmg ano G K E*ic*son. h a t h a  Energy 
P l a n n i n g  S t u d i t i :  A  r e n e w  o f  t h r e e  e o n i u n a n i  t t u d i t t  t u b -  

m i l l e d  l o  A l a t h a  t t a t e  a t t n c i e t  in m e a l  r e a r  198? Ancnorage: ISER Final report Novemuer I . i982 l

Source
Data Resources. Inc 
Inl'nl Energy Agency L'.S DOE Energy Info AdmCanada. Energy Mines 1 Rea Ontario Hvdro 
Energy Modeling Forum 

Avt of ten models Dr F Feu,t:»n

Date of 
Forecast

Summer 1982 Spring 1982
Spring 1982
Summer 1982 Spring 1992
February 1982 Spring 1982

Forecast Trend ( ft )
•2 8
-Q 5 to •  2.0 

above - J O
• I 7
•  I  s

•  1 9  to e 3 3• 1 7
From Alaska Powrr Authority, S u u i n a  h r d r o e i t e m c  

P r o t e c t  '< momentary on Alaska En*rv> Planning 
Studies lA R  TuiamgandGK Encaaonl." prepared by Acres American. Ine . September : 1982
While in* Acres compilation doe* nos reveei ihe time span of tha protections cited, it it representative of tn. kind of forecasting institutions tnal Acre* polled even in uta 1982 

Significantly, however, tm* list does nol contain a single petroleum producing company, financial institution, or agency of an oil-exporting political entity ivee not* 1 1 , while four 
i half I ot th# forecasts cued com* from governmental enntits that have a powerful institutional uaa* isa doea me Alaska 
Power Authonty! in perpetuating lha baliel that real oil prices will ronnnua to rite.

Tha published forecast* o f government aienciea and th# b«g consulting (irma indeed teem lo be among the last to 
rrrogmt* the changed outlook, juts as they were among tn# Laai to rtcognit* lhat the high pnrei established in 1973 71 would be with ut for a wmlt.
•For the history of oil conservation and tha nae of the Tetaa Railroad Commission. •*« Wallace F Love-oy and Paul T. 
Homan, Economic Aaprria o f  O i l  C a n e e r x o i t o n  refutation,• Baltimore Tht John* Mopkini Uniterm* Pret*. 19871 pp 
3 3  & i ,  $ rvd .S ' . t p h f f i  L  M c D o i u u i ,  P i t r o i i u m  mi

t h e  U n i t e d  S t o l e n  An E c o n o m i c  A n a l y m  iBaltimore: The 
Johns Hopkins University Press. 1971). pp. 29-55.
^From tne July 1882 S c i e n t i f i c  A m e r i c a n :The history o t  th* discoveries in the Pennsylvania oil fields has been on* of a series of disappointments to tne 

producers. F.-om 1866 to 1872 the pric* per barrel 
averaged from 34 to S5. and the producers were mak­ing money rapidly. Then the field in Butler Countv was ,truck, ana from that day to this the production nat 
been greater than the consumption. Then came tne Bullion pool with its 2.000- and 3.000-barrel wells, 
which forced the pric* down to S I .50 This lield was »oon exnausteo. and better times for the producers were 
at hand wnen tne Bradford field, the largest in extent 
e v e r  known was opened. Then Bradford begin lo decline ano again a silver lining was seen, but acam disappointment came.In May of last year th* fust well waa struck in Alle­
gany County. New York, and a new field was openeu that soon more tnan maoc up lor the decline. Then was tht great "646" well struck, and with it folluweo disas­
ter to the owners of wells generally, and lower-pricra oil 
than since tne summer of 1874. wnen tor a time it sold 
for 45 cents a barrel Where the next field will be is only 
a matter of comrctur*

-For tne historv of import controls, including tne influence oi 
the Texas Railroao Commission on import policy, vee M A Adelman, T h e  W o n d  Petroleum ,Horner i Baltimore: ThfJonns 
Hopkins University Press. 1972). pp 150-154 
'°Loveioy and Homan. E c o n o m i c  A w e c t t  . . pp. 265-285.and the Cabinfl Task Fore* on Oil import Control. T h e  O i l  

I m p o r t  Question (Washington L* S. Government Printing 
Office. 19701. pp. 24. 121. 216 242-246 
"Adelman. W o r l d  P e t r o l e u m  For a historv o f oil 
prices during tn* entire era. see pp 131-191.
'•M.A. Adelman. "Coping with Supply Insecurity," T h t  

E n e r g y  J o u r n a l .  Octooer 1982. pp. 1-16 
* ̂ On the role and operation o f spot markets, ve* Paul H 
Frank*!. T o p i c a l  P r o b l e m i  iLondon: Petroleum Economics. Ltd.), July/August 1973. p xx. Januaryl February 1976. p i«. and June 1979. pp. xvii-avin
"Estimated proved reserves as o f January 1 . 1982. can be found in Robert J. Enright. "Worldwide Report.”  Off and Gas 

J o u r n a l ,  December 29. 1981. p. 0 6  Tht J o u r n a l  lists Saudi Arabia i  proved res***** as 164 6  billion. John blatr in T h e  Control o f  O i l  I  New York Vania*#. 1978). pp. 16-19. quotes Yamani as saving tnal "Saudi Arabia s 'true re verve i are more 
than two and a naif times snt 'ultra rontervsuve numbers as which 'proved reserves were being carriedIn 1972. Janes Akins, then L S Ambassador to Saudi Arabia, told Senator Mike Gravel ano me that Saudi Arabia s reserves were "realistically" al lean * 0 0  billion barrels ana "prooaniy c lour to a trillion." At a Central Intelligence 
Agency briefing I attended in 1973. an Agancv spokesman gave almost Ih* aim* estimates ilikely from a common sourcet of Ih* ultimate f***r»*s m in* known fields in Saudi Arabia He added shat Iraq ’s reurves were probably "almoat as big "For our present purposes it do«sn l master wmch of 
these reserve estimates is th* most r*sliine. *«*n th* most cons**t*nv* of them implies mat Saudi Arabia sa physically capable o f producing considerably more than 2 0  million 'jarreis per day without any new discovert**.
1 5 S**. for *aampi*. th* remark* o f Jahangir Amissvitr, Iranian Ambassador at-Larg* and somttim* petroleum mm istee. as a 1973 Salomon Brolhrri conference in London 
eWorld Petroleum: Th* Economics of Curr*nt Pricing and Supply Policies. London: Salbro Preu. 1978. p. 30)Notwithstanding Western calculation* and protections 

lo  the contrary. OPEC members M ime that their oil iraervea underground will be worth more in Ihe futur* 
compared to in* preunt—***n with accumulated re­turn* on in* invested resenura
Adelman m in i  a plausible case that Ihia no non t*
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economically fallacious ana. bv implication cynical and 
uelibrrateiv misleaoinc iMA Adelman OPEC a* a Cartel'' in Onffln ano T^ece. O P E C  B e h o n o r  a r a  W o r l d  O i l  P ' l e e t .  ppJ3-53I.

However Adelman s jrcumrnt that oil reserves never 
•arnen at much at financial inve.tmenis in u  on aiscount rate* that rrilect the »nort life expectancies ol Thiro World govern­
ment* Thu approach ignore* tr-.e meoioeicai content of 
national poiicv Economic noncv tn most OPEC nation* i» 
ritner maoe hv nationalist bureaucrats won new tneir nation* at tometning d i f f e r e n t  f r o m  tnr present government or oy 
hraa* oi state wno helieve tnat tneir person* are uenricai w i t h  tnr nation, wmch is itself .mmortai E.ther rase result* in 
lower discount rate* ano longer imort ration period tnan 
Adelman auume* tor a non ioeoiogicai worid

Adelman t analvti* also sirtuails :,»mi*ie* the s p e c i f i c  ideological role plavea hv tne concepi .11 oil reserves at a 
long trim investment. OPEC •poxeimtn were ooubtlrt* tmtrre when thev intitted that the astet-value 01 tneir resources was appreciating at a higher rate tnan tne reai rate oi return on 
risK lree linancial investments Mv ground tor accepting such professions at face value stems Dotn irnm personal contact 
at it Pi hign-piacra and lowlv oelievers ano the tact tnat it was n the oil exporters interest tnal thev ana their customer* noth helieve their motives were sotnetn ng more nonorsole 
-nan greeo and their prouuction scneoulmc -aunt on tometning 
more substantial than nmoie opportunism

Mv remans* at tne same 1973 romerenre. s R Tassing, -iiicussant comments on soeecne* ns • ei ’ ! 0  Fevioe 
vecretarv General of OPEC \muiegar T 0  Lnder* L‘ S Assistant Secretary ol State lor Ecosom.c At fairs. Adel­man. ano PT  Franxri. Director ot P»rroeium Economics. Ltd . T o p i c a l  P ' o b l e m t  pp t l  aaidireciis auaresseo Amute- 
gar* 1973 argument ana anticipated Adetman s 1981 argu­ment

To Kar Mara who gave us the concept, “  deology 
was a body of doctrine mat provided a rengiout. moral, or icientifie cloak to self interest Ideology is in tne lirst 
piece j  political weapon if thev helieve in it. its spon­sors can Craw irom it moral fervor and confidence of 
success And an effective ideology cin 11 to captivate or neutralise its adversaries Believing one s own propa­
ganda uncritically lor that of one t opponents! hat. now- »ver led to some remarxablr foolishness at various 
crusades from the Middle Ages to Vietnam nave mown 

I suppose lhat my message today is not to take OPEC's rhetoric too seriously, nor the opposing rnetonc 
The conservationist element m OPEC doctnne desevves more serious attention itnan its protection of 

solidanty »iin the poor ana eiplooed everywneret. particularly as it it a n-tion shared bv a ricn. industrt- 
allied non-OPEC oil producer like Canada and bv a variety of environmentalists and Malthusian doomuvers in all o f the rich countries Th* common mem* of all these parties it that manxmd ought to aeep it* cheapest energy source petroleum, in the ground beceute it will 
be more ssiusble in the future tnan il ■* tooay

Thii proposition cannot be Dismissed out o f hand There may w-eil be some proaucing country or countries 
with reserves 01 oni. ten to fifteen times current produc­tion. witnout the nope of maior new discoveries and | 
with only limited opportunities for productive invest­ment et nome Sucn a country could reasonaoly estimate the so-called user cost of us petroleum —tne present vatue of future production given up by producing 
todav—*o oe at great or greater than the current world 
price Sucn a country mignt reasonably believe, inotner 
w-orat. tnat its oil could appreciate in value over tne average life 0 1  its reserves at a higher rate than Ihe rate 
of earnings on risxire* toreign investment. Or it mav believe tnat tne risxs-marxet and political—of all foreign 
investments are so great tnat they make speculation in 
oil inventories at home a more prudent investmentI am not certain there is suen a country—t > u t  t h a t  

c o u n t r y  t u r t i y  i t  n o t  I r a n  o r  \ ' t n r t u t i a .  wnose ability to 
absoro toreign excnange in profitable domestic invest­
ment ventures is insatiable n o r  11 i t  S a u d i  Arabia, wnose potential reserves are so nuge tnat tne present value 01 a 
barrel of oil not proauceo toaiy 11 truly negligibleN'o. to eacn of these countries limiting proouction 1* 
rational n o t  because its oil will be more valuable in the 
future out because ten p r o d u c t i o n  m e a n t  higher prices today C o n i t r m n o n  h o w e v e r  sounds m o r e  n o b l e  i n  

the producers o w n  ears m a n  m a x i m i s a t i o n  o t  monopoi* 
p r o t i t .  ana it appeal* to a lashionaoie intellectual current 
in tn* ricn consuming nations Th* conservationist rhetoric is. tnereiore a particularly effective ideoiog >cal weapon 0 1  th* cartel lempnans aadedl.
W* need not b* overly sxepucai about the OPEC na 

lions belief in a ooctrine tnat helped enrich them, wnen tne same doctrine was oelieved by * 0  many statesmen and scholars• including tne maionty of "energy economists"1 in Europe 
and America, wno used it to rationante policies tnst helped impoverish their own nations
-'’ At late as September 1980. it was poitiolr for Cambridge 
economist Nicholas Kaldor to write seriously that. " OPEC cnanged everytning By cornering oil it managed to increase 
the price fourfold, then double it again, and presumably 
it could be doubled again, u-irhour a n y  r e a l l y  serious i m p a c t  

o n  consumption ' Empnatis added From "The Energy Issue* ' In T Barker and V Brailovsxy. Oii o r  I n d u s t r y  edited 
proceedings of Conference on Policy Issues in Energy Self 
Sufficient Economies at Different Stages o f Industrtallaation. 
held at Oaaaca. Mexico in Septemoer 1980. London: Ace- demic Press. 1991. p J)
• • Youssei M Ibrahim. "Saudi Role in OPEC Under Siege ' in 
T h t  W a l l  S t r e e t  J o u r n a l .  July 21. 1982. p J3
J8-*Oi| Nation Warns its Partners Associated Preu story in tne Seattle P o t t ' l n i e i h t e n c e r  July 8. *982. p B9. On Saudi 
Arabia 1 threats see P l a t t  t  U i l t r o m .  July 13. 1982. p. IA. 
l 3 D deBruvne. quoted in P e t r o l e u m  I n t e l l i g e n c e  W e e k l y .  

June 14. 1982. p 6
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• ASSUMPTIONS
North Slope 011 P r1ces
On December 17 ,  1970, OPEC announced f rom Abu Dhabi t h a t  the p r i c e  o f  
Arabian l i g h t  crude o i l  would e sca la t e  f rom $ 1 2 .7 0  to  $14 .54  per b a r r e l  
by October 1 , 1979 ,  an inc rease  o f  1 4 . 5  pe rcen t .  The p r i c e  o f  o i t  was 
increased to $13 .3 3  on January 1 , 1979 (an inc rease  o f  5 pe rcent  j / e r  
$ 1 2 .7 0 ) .  However, s h o r t l y  a f t e r  the December announcement tha t  OPEC 
members were Inc reas ing  t h e i r  o f f i c i a l  p r i c e s  an average o f  1 0 percent 
during ca lenda r  yea r  1979, a p o l i t i c a l  r e v o lu t i o n  in I r a n  e l im ina ted 
crude exports f rom that  count ry .  The i n t e r n a t i o n a l  crude market l o s t  
about 5 m i l l i o n  b a r r e l s  a day and spot p r ic e s  f o r  crude o i l  soared to  as 
mucn as $31 a p a r r e l  - ove r  twice the o f f i c i a l  base p r i c e .  As a consequence 
o f  th i s  even t ,  an e x t r a o rd in a r y  p r i c e  f i x i n g  meeting o f  the OPEC coun t r i e s  
was held 1 n Geneva on March 26 to se t  p r ice s  more 1n l i n e  with spot 
market l e v e l s ,  f t  tha t meeting the base p r i c e  o f  Arabian l i g h t  crude 
o i l  was ra i s ed  to $14 .54 per b a r r e l .  An inc rease  th a t  was not to have 
taken e f f e c t  u n t i l  October 1.  1979. Since t h i s  h i s t o r i c  me° t ing ,  soot  
market pr ices  have continued to inc rease  and OPEC i s  once again expected 
to  s i g n i f i c a n t l y  r a i s e  the hasp p r i c e  o f  I t s  benchmark crude o i l  when i t  
convenes in Geneva l a f . r r  th i s  month. In t h i s  f o r e c a s t ,  we are assumino 
an 11 percent weiqhted average OPEC pr ice  inc rease  f o r  TV 1980 when 
compared to ou r  March 19*9 f o r e c a s t .  In a d d i t i o n ,  we have assumed an 
end to the d i scoun t inc  o i Alaskan North S lope crude on the West ano Gu l f  
coas ts .
Weighted average OPEC p r ices  increase ove r  the 17 -yea r  f o r e c a s t  pe r iod 
from $12.94 in FY 19/9 to $44 .78  bv FY 1995; r ouan ly  a 7 . 5  percent 
average per annum increased ITeTuhted average wel lhead va lues  f o r  o i l  
r o y a l t y  c a l c u l a t i o n s  f o r  Prudhoe Bay range f rom a low o f  $ 5 . 1 7 / 8  in 
EY 1979 to a nigh o f  $32.95/B In FY 1995. The weighted average annual 
wel lhead va lues  f o r  r o y a l tv  c a l c u l a t i o n s  f o r  FY 1979-FY 1985, given the 
assumptions made in t h i s  f o r e c a s t ,  a re  rough ly :  $ 5 . 1 7 ,  $ 8 . 9 1 ,  $ 1 0 .8 7 ,
$ 12 .9 9 ,  $ 1 4 . 8 7 ,  $ 1 6 .8 4 .  and $ 1 8 . 3 0 .  Weighted average we l lhead values  
f o r  o i l  r o y a l t y  c a l c u l a t i o n s  a re  net o f  f i e l d  cos t  deduct ions .  F i e ld  
cos ts  are not deducted from wel lhead values  f o r  purposes o f  severance 
tax c a l c u l a t i o n s .
'APS t a r i f f s  in t h i s  17 -year  f o r e c a s t  were based on a number o f  scena r ios  
t o r  the es t imated gross revenue requirements o f  the p i p e l i n e  companies.
In the m a j o r i t y  o f  cases i t  was assumed tha t  the TAPS owner companies 
would rece ive  the r a t e  base and r a t e  o f  r e tu rn  which they requested In 
test imony b e f o r e  FERC.
Tanker t a r i f f s  and r e f i n e r y  market d e l i v e r y  f o r e c a s t s  were based on data 
suppl ied by the Pet ro leum Audit Supe rv i s o r ' s  o f f i c e ,  j o u r n a l  a r t i c l e s ,  
company s tud ies  and var ious  s tud ies  done by government and p r i v a t e  
agencies .  Tanker t a r i f f  scena r io s  were i n f l a t e d  on the average at
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rough ly  4 pe rcen t  per annum due to  the c a p i t a l  i n t e n s i v e  s t r u c t u r e  o f  
tanker  o p e r a t i o n s .  Market f i r s t  s a l e s  in the March 19 /9  f o r e c a s t  were 
assumed to r e f l e c t  the average o f  the f i r s t  s a l e s  in c lud ing  J u l y  1978 
through December 197B. West Coast f i r s t  s a l e s  ( i n c l u d i n g  A laska )  
averaged approx imate ly  7 8 6 ,0 00  R/U and G u l f /E a s t  Coast (Trans-Panama) 
f i r s t  sa le s  avoraocd around <103,000 D/0 ove r  t h i s  p e r i o d .  More r e c e n t l y  
1n FY 1979 (October 1978 through March 1 9 7 9 ) ,  West Coast f i r s t  sa le s  
have averaged around 814 ,0 00  8 /D and G u l f /E a s t  Coast f i r s t  s a l e s  3 09 ,000  8 /D .  
West Coast f i r s t  sa le s  in t h i s  f o r e c a s t  were assumed to average on ly  
7 / 0 , 0 0 0  B/D. The remainlnq throughput was assumed to  be d e l i v e r e d  
through the Panama Canal u n t i l  the Nor thern T i e r  l i n e  becomes o p e r a t i o n a l .
I t  was assumed tha t  the Nor thern T i e r  l i n e  would be ope ra t i o n a l  at
700 .000  D/D by the t h i r d  q u a r t e r  o f  FY 1982. The Northern T ie r  l i n e  was 
given a 50 percent  chance o f  being b u i l t  and 1 t  was . f u r th e r  assumed tha t  
no d e l i v e r i e s  to Japan would be made. The Long Deach to Texas o i p e l i n e  
(PACTCX) was r o t  included in t h i s  f o r e c a s t  due to Soh io ' s  recent  announcement 
tha t  i t  was abandoning tho p r o j e c t .
North Slope Gas P r ices
Under the i n t e r im  r u l e s  nf the Natura l  Gas P o l i c y  Act o f  1978 , the 
c e l l i n g  p r i c e  o f  Prudhoe Ray gas as o f  December 1, 1978 is  S I . 63 per 
MMBTU. Given 1. 092 MMRT11 pe r  Mcf , Prudhoe Bay gas w i l l  r e a l i z e  a f i e l d  
va lue  o f  S I . 78 per Mcf. Assuming 6 percent i n f l a t i o n  per annum, Prudhoe 
gas should command S? . * ?  pe r Mcf by FY 1985— the e a r l i e s t  date tha t we 
are f o r e c a s t i n g  throughput a long the Alcan. FERC r e c e n t l y  ru led  tha t  
c ond i t i on ing  c os t s  to remove the carbon d iox id e  and na tu ra l  gas l i o u i d s  
and to compress ana c h i l l  the gas should be deducted from the c e i l i n q  
p r i c e  that  producers r»c^ Ve f o r  the gas. Assuming c o n d i t i om nc  cos ts  
o f  S I . 21 per Mcf in 1985 d o l l a r s ,  the weighted average we l lhead value o f  
Prudhoe Bay gas ( a f t e r  deducting cond i t i on ing  c o s t s )  by FY 1985 was 
assumed to be about S I . 31 per Mcf. However, a l l owances were made in the 
p r i c in g  scena r io s  f o r  the p o s s i b i l i t y  l h a t  the cos t s  o f  cond i t ion ing  
could be shared by the producers and p i p e l i n e  companies c r  that e i t h e r  
cou ld end up bear ing the f u l l  c o s t  burden.
North Slope O i l  Production
M u l t ip l e  we l l  and production sc ena r i o s  f o r  o i l  and gas were developed 
f rom fo r e c a s t s  fu rn ished  by the producing companies and the D i v s i o r  o f  
O i l  and Gas Conse rva t ion .  S imu la t ion  run number 3A o f  the D iv i s i o n  o f  
O i l  and Gas Conse rva t ion  served as the ba se l i n e  case f o r  the throughput 
and wel l  s c en a r i o s .  Welqhted average North Slope o i l  p roduction was 
p red ic ted  t o  in c rease  f rom a low o f  1 .184  MMB/D in FY 1979 to  e high o f  
1 . 5 4 0  MMB/D f o r  FY 1986-1989 and then to decrease to .705 MMB/D bv 
FY 1995. Nor th Slope p roduct ion  o t h e r  than Sad le r o ch i t  was assumed to 
begin in FY 1982 -1995 .  TAPS throughput was not expected i j  exceed the 
cu r ren t  1 .2 3  MMB/D capac i ty  u n t i l  the t h i r d  qu a r t e r  o f  TY 1980. Weighted 
average volumes f o r  the next  f i v e  y e a r s ,  beginning with FY 1979, were 
assumed to be 1 . 1 8  MMB/D. 1 . 2 6  KMB/D, 1 . 3 5  MMB/D. 1 .4 3  MMQ/D and 1 . 5  MMB/D 
r e s p e c t i v e l y .

• uo
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North SI pop Oi 1 Pr i  res
World pet ro leum market developments during the f i r s t  th ree qua r t e r s  o f  
1979 have proven in re  c n r e m e l y  d i f f i c u l t  to  f o r e c a s t .  Tears o f  wor ld 
crude o i l  sho r tage1- ►'stimated to be f rom 2 to 9 m i l l i o n  b a r r e l s  pe r  day 
' •esul ted in nea>- r a n i r  bnyinu. The r e s u l t i n g  market d i s o rd e r  fo rced 
OPEC m in i s t e r s  to mrct in e x t r a o r d i n a r y  sess ion  tw ice ,  once in March 
1979 whpn the o f f i c . v  OPEC marker crude p r ice  was r a i s ed  to S14 .54 /B 
ana again l a t e  In June 1979 when the OPEC marker crude p r ice  was uuped 
to  SlO.OO/l i. Even rt»ie»- these cumulat ive p r i c e  i n c r e a s e s ,  which equa l l ed  
a rp rox imate ly  4? percent ' n r  Sauoi Arabian L ight  cruoe o i l  (and ove r  
6 0 percent f o r  c m e r  OPfC . ' r oduce rs ) ,  wor ld  demand remained n iah .  Fears 
w r e  that  o n ly  m in im i  amounts o f  crude o i l  a t  " o f f i c i a l  p r i c e s "  would 
b'' a v a i l a b l e  to m fm i n o  companies and c oun t r i e s  w ithou t  guaranteed 
sources o f  crude e * i . f n r  example, U .S .  Gu l f  Coast r e f i n e r s  saw the 
" o f f i c i a l " '  FOB o n c e  «f M»xican crude o i l  r i s e  72 .5  percent f rom $1 3 .1 0 / 0  
to S22 .60 /B  in s ix -nen th*  t-n-e. When pet ro leum buyers were fo rced to 
buy crude on the open market they a l s o  found tha t  spot market crude o i l  
p r i c e s  were even m ane ’' 'some shipments were quoted ‘ n the *36.1)0/6 
range on the Gu l f  t o a s t ) ,  in t h i s  kind o f  market ,  given the wide rnnue 
o f  p r ices  ( o f f i c i a l  <*'-<us spo t )  and d i f f e r e n c e s  in s p e c i f i c  company 
t r a n s f e r  p r i c i n g  p rac t ic e s  ( s a l e s  to a f f i l i a t e d  p a r t i e s  versus s a l e s  to 
th i r d  p a r t i e s ) ,  ’ ! ** not s u r p r i s i n g  tha t  d e c l a r ed ,  c r e - a u d i t  d e s t i n a t i o n  
sa le s  p r i c e s  f o r  Pmiiiino Bay type crude o i l  a re  u i f f i c u l t  to f o r e c a s t .
In t h i s  f o r e c a s t  wp • r ^ m e  tha t  no f u r t h e r  ; nc reases w i l l  he announced 
by OPEC u n t i l  Decenmpr 1Q79. However, due to  the d ec l in e  o f  the d o l l a r  
and due to  Saudi A r a b i a s  r e l a t i v e l y  low market p r i c e s  f u r  crude o i l  in 
the facp o f  growing rconrvnic p ressu re  to  inc rease  tha t  p r i c e .  “  nas 
been assumed tna t  T>Pr f  marker p r i c e  w i l l  be r a i s e d  F percent e f f c c r i v e  
January 1 , 1930. Aft**’ t h i s  co in t  mere mooerate u u a r t e r l y  -.ncrcases are 
p ro je c ted  as OPEC mov^x to main ta in  the r ea l  d o l l a r  p r i c e  o f  i t s  crude 
o i l .

Given these c ond i t i o n s ,  i t  i s  assumed tha t  weighted average OPEC p r i c e s  
ove r  the 17 -yea r  'p re c a s t  pe r iod  w i l l  r i s e  f rom S12.91 in Fv 1 3 7 9  to 
S18 .37 /B 1n TY 1980 to S5 1 .32 by TY 19 9 5 - - r o u on l y  a 9 . 0  percent average 
per annum inc rease .  Weighted- average we l lhead va lues  f o r  o i l  r o y a l t y  
c a l c u l a t i o n s  f o r  Prudhoe Bay range f rom a low o f  S5 .22 /B  In FY 1979 to  a 
high o f  $ 3 2 . 9 5 / 8  in fY 1995. The weighted average annual we l lhead 
values f o r  r o y a l t y  c a l c u l a t i o n s  f o r  FY 1979-FY 1985 ,  given the assumptions 
made in t h i s  f o r e c a s t ,  a re  r ough ly :  S 5 . 2 2 .  $ 1 2 . 0 5 ,  i l 5 . 0 2 ,  $ 1 7 . 6 2 ,
$ 1 9 .7 0 ,  $ 2 2 . 0 0 ,  and 123 .82 .  These weighted-average we l lhead va lues f o r  
o i l  r o y a l t y  c a l c u l a t i o n s  a r e ,  howeve r , 'no t  o f  f i e l d  cos t  deduct ions .  On 
the o th e r  hand, f f r l d  cos ts  a re  not deducted f rom we l lhead va lues  f o r  
purposes o f  severance tax c a l c u l a t i o n s .
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P ro je c t i o n s  o f  TAPS t a r i f f s ,  as a component o f  t r a n s p o r t a t i o n  c o s t s ,  in t h i s  
17 -yea r  f o r e c a s t  were based on a number o f  s cena r io s  f o r  the est imated 
gross revenue requirements o f  the p ip e l i n e  companies. In the m a j o r i t y  
o f  those scena r io s  i t  was assumed tha t  the TAPS owner companies would 
rece ive  the r a t e  base and r a t e  o f  r e tu rn  which they requested in tes t imony 
be fo re  FERC.
Tanker t a r i f f s  and r e f i n e r y  market d e l i v e r y  f o r e c a s t s  were based on data 
suppl ied by the Petroleum Audit S upe r v i s o r ' s  o f f i c e ,  j o u r n a l  a r t i c l e s ,  
company s tud ie s  and var 'ous s tud ies  done by government and p r i v a t e  
agenc ies .  Tanker t a r i f f  scena r io s  were I n f l a t e d  on the average at  
rough ly  4 oe rcen t  per annum cue to the c a p i t a l  in t en s iv e  s t r u c tu r e  o f  
tanker  o p e r a t i o n s .  Market  s a le s  by d e s t i n a t i o n  in the September 1979 
f o r e c a s t  were ad jus ted to r e f l e c t  the average f i r s t  s a l e s  reported 
dur ing the f i r s t  s ix  months o f  1979. During th i s  time rough ly  8 5 0 , 0 0 0  B/D 
were d e l i v e r e d  to  the West Coast ( i n c lu d in g  Alaska and Hawaii )  whi le  
Gu l f /E as t  Coast (Trans-Panama) and fou r  Corners  P i p e l i r c  d e l i v e r i e s  were 
approx imate ly  340 .000  R/D. These actua l West Coast shipments were 
10 percent acove e a r l i n r  n s t i n a t e s  o f  the a b i l i t y  o f  West Coast r e f i n e r s  
to absorb Pruonoe Bay type crude o i l .  Undoubtedly ,  the wor ld  cruoe o i l  
supply c r i s i s  durino I r an ian  c r i s i s  pe r iod  led to increased buyer 
' n t c r e s t  in Alaskan o i l .  “ o r  t h i s  reason ,  peak West Coast sa le s  may 
dec l in e  sonewnat f r n r  r -n  l e v e l s  reached dur ing the l a s t  seve ra l  months 
should wor lc  crude o i l  shor tages begin to s lacken .  This has been a l l owed 
f o r  in the c u r r e n t  fo rp '-as t .  U n t i l  the t h i r d  qu a r t e r  o f  1982 i t  1s 
assumed tna t  Prudhoe Dav c »*ude su rp lu ses  w i l l  be shipped through the 
Panama Canal and ‘ cu*’ ' nrners P i p e l i n e  to Texas, G u l f / E a s t  Coast markets .  
Beginning in tne second qua r t e r  o f  1982, i t  i s  assumed tha t  tne re  is  a 
50 percent p o s s i b i l i t y  that the Northern T i e r  p i p e l i n e  p r o j e c t  w i l l  be 
b u i l t .
North Slone Gas Pr ices
Under the in te r im  ru le s  o f  the Natura l  Gas P o l i c y  Act o f  1978 ,  the 
c e i l i n g  p r i c e  o f  Prudhoe Bay gas as o f  December 1 ,  1978 i s  S I . 63 per 
MMBTU. Given 1 .092  MMRTU per  Mcf,  Prudhoe Bay gas w i l l  r e a l i z e  a f i e l d  
va lue  o f  S I . 70 pe r Mcf. Assuming 6 percent  i n f l a t i o n  pe r  annum. Prudhoe 
gas should command 52 .52 pe r  Mcf by FY 1 9 8 5 - - the e a r l i e s t  date tna t  we 
a rc  f o r e c a s t i n g  production o r  throughput a long an Alcan r ou te  f o r  a 
gas p i p e l i n e .  FERC r e c e n t l y  r u l e d  tha t  c ond i t i on ing  c o s t s  to remove the 
carbon d i o x i o e  and na tu ra l  gas l i q u id s  and to compress and c h i l l  the gas 
should be deducted f rom the c e i l i n g  p r i c e  tha t  producers r ece iv e  f o r  the 
gas. Assuming cond i t ion ing  c o s t s  o f  S I . 21 pe r Mcf in 1985 d o l l a r s ,  the 
weighted ave rage wel lhead va lue  o f  Prudhoe Bay gas ( a f t e r  deducting 
cond i t i on ing  c o s t s )  by TY. T985 was assumed to be about S I . 31 pe r  Mcf. 
However, a l l owances were made in the p r i c i n g  scena r io s  f o r  the p o s s i b i l i t y  
tha t  the c o s t s  o f  cond i t i on ing  cou ld be shared by the producers and 
p ip e l i n e  companies o r  that e i t h e r  cou ld end up bear ing the f u l l  cos t  
burden.
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ASSUMPTIONS
North Slope OU P ric es
Of the many input  assumptions wmch are used in p repa r ing  t h i s  f o r e c a s t ,  
none are as impor tant  o r  d i f f i c u l t  to f o r e c a s t  as wor ld o i l  p r i c e s  f o r  
crude o i l s  comoarable to those produced in Prudhoe Bay. During 1979, 
wor ld o i l  markets have been ext reme ly  d i s o r d e r l y .  At the l a s t  th ree 
OPEC ne e t in c s ,  the ca rte l de legates  have been unable to e s t a b l i s h  a 
s i n g l e ,  coherent  p r i c ing  '•• fracture. During the year  at l e a s t  tn ree  
d i s t i n c t  o r i c l n o  t i e r s  ag i s t ed ;  ( 1 )  the moderate OPEC group led by 
Saudi Arabia a t a b o u t  i lA . l 'O/B . ( 2 )  the r a d i c a l  OPEC group led by I ran  
a t  about S 2 3 .5 0 /B ,  and ( ! )  me  spot market segment (5 pe rcent  to  15 o c r c en t )  
used by a l l  OPEC govprnnon--. a t  about $ 3 0 . 0 0 / 6 - 5 4 0 . 0 0 / 8 .  These p r ice s  
mere ly  rep re sen t  a snapshot o f  a h igh ly  v o l a t i l e  market which i s  e vo lv ing  
in a very complex and uncer ta in  wor ld  s e t t i n o .  Among the many u n s e t t l i n g  
f a c t o r s  wnich comp l i ca te  me a n a l y s i s  o f  supp ly ,  demand, and p r i c e  o f  
wor ld  crude o i l  a re :  r ) con fusion as t o  the on se t ,  s e v e r i t y  and du ra t i o n
o f  the long expected (J.h. economic r e c e s s ion ,  ( 2 ) wor ldwide c ap i t a l  
f l i g h t  from f i n a n c i a l  r ace r  asse ts  t o  r e a l  a sse t s  ( g o l d ,  s i l v e r ,  a r t .  
income producinc rnsourc0 * .  e t c . ) ,  ( 3 )  t h r e a t s  o f  continued r e v o lu t i o n  
in I r an with t**e p o t e n t i a l  l o s s  o f  5 percent  o f  the w o r ld ' s  o i l  p roduc t i on ,  
and (A) con t inued amb ia i i tv  am  unce r t a in ty  in U.S. energy p o l i c y  r ega rd ing 
mtenaed plans to  comulnmiy de regu la te  U .S . crude o i l  p r i c e s  at m e  
we l lhead and impos i t i on  n* m e  "w ind fa l l  p r o f i t s  t a x . "  As a consequence, 
the fu tu re  f o r  wor ld  crurtn ^ i l  p r ices  appears to he h igh ly  unce r ta in  and 
f p r  th i s  r eason a wide > wc*  o f  assumptions has been used in the s im u la t i o n  
mode l .
The s t a r t i n g  p o in t  in as i»*» inq p o t e n t i a l  f u tu re  p r ’ ce movements 1n the  
wor ld o i l  market oegins with the reexaminat ion o f  ecent t r eno s .  Between 
SeptcniDer 1979 and Uccemhrr 1979, most o f  the ma jo r  o i l  e xp o r t ing  na t ions  
r a i s ed  t h e i r  o i l  p r im ?  m  o r  above the p r i c e  c e i l i n g s  e s t a b l i s h ed  at 
the June 1979 OPEC meeting. Spot market p r ic e s  trended upward 'rom 
S30 .00 /B  to  SA5.00/B. Un Decemoer 13, a week p r i o r  to  the December OPEC 
meetings,  Saudi AraDia , and subseguent y th ree  o th e r  OPEC c o u n t r i e s ,  
announced a 5 6 . 0 0 /B  inc rease  in the p r . e e  o f  i t s  crude o i l  r e t r o a c t i v e  
to Nuvomber 1 , 1979. ' h i s  brouaht tne o n c e  o f  the b e l l -w e t h e r ,  Saudi 
i . ight c rude , t o  S24.0D/B. With t h i s  preemptive move, the Saudi government 
hnped to moderate f u r t h e r  p r i c e  increases tha t  were to be agreed upon in 
Caracas,  Venezuela on December 17. 1979. At tha t  OPQC meet ing , once 
again no agreement on a u n i f i e d  p r i c e  s t r u c t u r e  was reached even though 
the Saud i ’ s were sa id  to have o f f e r e d  f.o Inc rease  t n e i r  crude o i l  p r i c e s  
by an a d d i t i o n a l  S2 .00/B o r  aop rox imate ly  8 pe rcen t .  At the c l o s e  o f  
the meet ing,  OPEC members >/erp a l lowed to p r i c e  t h e i r  o i l  as market 
cond i t i ons  would a l l ow .  In th i s  s i t u a t i o n  the o n ly  f a c t  tha t  1s known 
with c e r t a i n t y  i s  tha t  the o i l  p r i c e  assumptions used in the September 
q u a r t e r l y  f o r e c a s t  were too c on se rv a t iv e .
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Given those c on d i t i o n s ,  i t  1s ossumed tha t  weighted average OPEC p r ice s  
ove r  the 17 -yea r  f o r e c a s t  w i l l  r i s e  f rom S21 . $4/B 1n FY 1980 1.o $ 2 8 . 6 2 / 8  
in FY 1981 to  $ 8 1 . 29/D hv FY 1996 - - rough ly ,  1 8 . 6  .pe rcent  average per 
annum Increase .  Weiohted average we l lhead va lues  f o r  o i l  r o y a l t y  
c a l c u l a t i o n s  f o r  Prudhoe Bay range f rom a low o f  S I 2 . 6 6 / 8  in FY 1980 to 
a high o f  $70 .G6/D in FY 1996. The weighted average annual we l lhead 
values fo r*Toya7T7 c a l c u l a t i o n s  f o r  FY 1 9 8 0 -FY 1985 ,  given the assumptions 
made in th is  f o r e c a s t ,  a re  rouqh ly :  5 12 .66 /B ,  i l 0 . 3 7 / B .  S26.G4/B ,
S30 .95 /B ,  $ 3 3 . 51/D, and $37 10/D. These weighted average we l lhead 
va lues f o r  o i l  r o y a l t y  c a l c u l a t i o n s  a r e ,  however,  net o f  f i e l d  c os t  
deduct ions . On the o f i e r  nano, f i e l d  costs  a rc  not deducted f rom 
wel lhead values f o r  purposes o f  severance tax c o l l e c t i o n s .
P r o j e c t i o n s  o f  TAPS t a n f f s .  as a component o f  t r a n s p o r t a t i o n  c o s t s ,  in 
th i s  17-year ' p re c a s t  were based on a number o f  s c ena r io s  f o r  the es t imated 
gross revenue require trenrs  r.f the p i p e l i n e  companies. In the m a j o r i t y  
o f  those scena r io s  u  was assumed tna t  the TAPS owner companies would 
rece ive  the r a t e  base ann r a t e  o f  r e t u rn  which they requested in test imony 
be fo re  FERC.
Tanker t a r i f f s  and r e f inr>r, market d e l i v e r y  ' o r e c a s t s  were based on data 
supp l ied  by the Petro leum Audit S upe r v i s o r ' s  o f f i c e ,  j o u r n a l  a r t i c l e s ,  
company s tud ies  ano va r ious  s tud ies  done by government and p r i v a t e  
agencies .  Tanker t i n t *  s . ' e r a r i o s  were i n f l a t e d  on the average a t  
rough ly  4 percent  per ennum due to the c ap i t a l  in t en s iv e  s t r u c t u r e  o f  
tanke r  o p e r a t i o n s .  ! i * n e i  s*1es bv d e s t i n a t i o n  in the December 1979 
f o r e c a s t  were ad jus ted  to  i n f l e c t  the  average f i r s t  s a l e s  r ep o r t ed  
during the f i r s t  nine mouths o f  1979. During t h i s  t i n e  rough ly  0 7 0 , 0 0 0  D/0 
were de l i v e r ed  to  th* W*st r na*t  ( i n c lu d in g  AUs«a and Hawaii )  wh i le  
Gu l f /E as t  Coast (T r an s - * ana r* )  and Four Corners  P i p e l i n e  d e l i v e r i e s  were 
approx imate ly  3 62 . 0 00  D,f> u n d 'u b te d l y , the con t inu ing  wor ld crude o i l  
supply shor tace l ed  to increased buyer i n t e r e s t  in  A le s km  o i l .  For 
t h i s  reason,  peak. West Coast s a l e s  may dec l in e  somewnat f rom the l e v e l s  
reached during tne l a s t  s eve ra l  months should wor ld  crude o i l  sho r tages  
begin to s lacken .  This has been a l lowed f o r  in the c u r r e n t  f o r e c a s t .
U n t i l  the t h i r d  qu a r t e r  o f  19B2 i t  i s  assumed tha t  Prudhoe Bay crude 
su rp luses  w i l l  be shipped through the Panama Canal and Four Come rs  
P i p e l i n e  to Texas. Gu l f /E as t  Coast markets .  Beginning in the second 
Quar te r  o f  1982 ,  i t  i s  assumed tha t  th e re  is  a 50 pe rcen t  p o s s i b i l i t y  
tha t  the Nor thern T i e r  p i p e l i n e  p r o j e c t  w i l l  be b u i l t .
North Slone Gas P r ic e s

Under the in te r im  ru l e s  o f  the Natura l  Gas P o l i c y  Act o f  1978 ,  the 
c e i l i n g  p r i c e  o f  Prudhoe Bav oas as o f  Oecember 1 ,  1978 i s  $ 1 .6 3  pe r  
MMBTU. Given 1 . 0 9 2  KHBTU per  Mcf,  Prudhoe Bay gas w i l l  r e a l i z e  a f i e l d  
va lue  o f  $1 .78  pe r  Mcf. Assuming 6 pe rcent  i n f l a t i o n  pe r  annum, Prudhoe 
gas should command $2 .52  pe r Mcf by FY 1985 - - thp  e a r l i e s t  date tha t  we 
a re  f o r e c a s t in g  produc t ion  o r  throughput  a long an Alcan rou te  f o r  a gas 
p i p e l i n e .  TERC r e c e n t l y  r u l ed  that c ond i t i on ing  cos t s  t o  remove the
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Xanation
The outlook lor in f la t io n  continues to hr mixed nr uncer ta in ly  over the 
d i re c t io n  of monetary po l i cy  at 'he Central Dank hat kept raal Interest  
rales r e la t i v e l y  high whether tho federal Reserve w i l l  cont inue lo 
watch tho monetary aggregates r.onr to provide l i q u id i t y  for the currant  
economic recovery or rel money supply growth lo keep inf  la t ino  in chock 
ia s key quest ion. Th« overr id ing considera tion  l,t perhaps the economic 
philosophy and goals of the Reagan administration, which appears w i l l in g  
to swap h i ther  unemployment for  lower rate* of In f la t ion .  tn any ovcn t .  
as always, a wine range n( in f la t ionary  scenarios were considered. The 
weighted averager fa i t  is assumud to he 6.7 percent through PY 19M6 
risinf,  tn 0.R6 percent in 1985, 7.5 percent in IY 1906 mid ruur.hly 6.5 
percent fur  I T  1981 tv  lave Tho weighted average in f l a t io n  assumption 
lo r  fY 198/ i t  1999 represents an annual ra te  nf lnfltlinr< a fu l l
percentage point below that assumed in December.

North 5lfcpe_f11 P r l c c t

International Trends

At I ts  reccnv mooting in London, OPKC. fur the f i r s t  time in l i e
h is to ry ,  lowered i t s  p r i ce  v l ru c tu ro .  The la te s t  accord cu t  the marker 
pr i ce  of Saudi Arabian l i yh l  crude o i l  from STA.OO/bhl to J79.00/bbl and 
established a production f i l i n g  of 17.5 m i l l ion  bhls/day. Production 
quotaa were cel fur Individual member coun tr ie s ,  with Saudi Arabia
playing llm role nf twin* producer t>y adjusting i t s  production lo
presetvo the crude output c e i l i n g .

This rad ica l  adjustment in the c a r t e l ' s  pr i c ing  and production po l i cy  
vat reached in the fare nf rapidly d r L c r l o r e t in g  crude o i l  pr i ces  
world wide and a shrinking market for  OPKC rrude o i l .  The f i n a n c ia l l y  
weaker members. such as Nigeria,  were increasingly  under pressure to 
lower pr i ce  or lose customers. It  is s t i l l  not c l ea r  whelhrr the recent 
OPKC agreement is s u f f i c i e n t  in stem the d-'wnward movement in crude o i l  
pr i ces  although spot pr i ces  have been r e la t i v e l y  stable for  the las t  
month or so Many analysis have beon watching thu Ur t l luh  National O i l  
Company's (UNOC) pr i c ing  po l i cy  s in ce  they arc sa i le r s  of rrude o i l  whu 
compete for the same market as Nigeria.  So far announced p r i c e  c u l t  nf 
t . 50/bbl by ONOC do not appear to threaten tha current  p r i c e  s t ru c tu re .

Tho current  p r i c e  s t ru c tu re  of  In ternat ional ly  traded crude o i l  ie as 
fol lows:

1. Saudi Arabia and other Arabian Cull "d is cret ionary  producers*' and
Iraq around S?V/bbl.

?. Maiican l i g h t  cruda o i l ,  tomparohle to Saudi, al l?9/hbl; wilh
heavy Mayan cruda at S?V bb l ,  comparable to Venezuelan heavy 
which Is also at t?3/bbl.

a
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3. Afr i can  producors of l i g h t  sweet crude at 530.00 lo 530.30/bbl.

<i. North Sea cnidv u t l ,  comparable lo  A f r i can  H c h t  o i l ,  at 530.00
to 130.50/bbl.

5 Iran at roughly 576 00/bbl for comparable l i g h t  crude o i l .

Ac always, with a demand Induced supply overhang, r e so lu t ion  of OPEC*i 
current  dilemma r e l i e s  upon domnnd recovery. bow o i l  pr l cee  should 
Increase o i l  consumption I f  the pr i ce  e l a s t i c i t y *  o f  demand is at a l l
o lg n l f l e a n t . At the sam» time, low o i l  p r i ces  should provide addi tional
stimulus to the '•ronnmlc recovery.  Analysts dlsar.roe about the
magnitude of  the e f f e c t  of an econmlc recovery on crude o i l  demand
(Inrome e l a s t i c i t y  of demand) s ince  i t  is uncloar as to how much thu 
recent de c l ine  in o i l  t-onsumnt i on is accounted for  by s t ru c tu ra l  change 
(more c f f i r i e n t  automobile l ee t .  Increased use of in su la t ion )  and bow 
much by the id l ing  of macMiery duo lo  tho re cess ion .  Most analysts du 
.igreo that the economic recovery w i l l  be slow and fo r  that reason w i l l  
provide only minor st imulus tu crude o i l  r'•nsuirpt I o n .

Although OPEC's current output is hovering around la m i l l i o n  bbls/day, 
current  inventory s t a t i s t i c s  suggest that conc iderab le  restocking
a c t i v i t y  Is espected to occur in the short term, which should allow aume 
incr casr  In OPEC production to r  the el imination of  the current supply 
overhang, OPEC members must r e s i s t  the temptation to produce boyond 
t h e i r  quotas in response to a demand surge. These two fee to r c  re su l t  in 
o March production of somewhat lower near term crude o i l  p r i ce s  and
lower growth rates over the neat three years than was assumed in tho 
December p ro je c t  lone.

As always, wc have assured for  forocastlng  purposes a wide range of both 
op t lm lu t l c  and pess im is t i c  pr i ce  growth sce< nrlos fo r  the marker crude 
n i l ,  The average assessment is f o r  generally f l a t  p r i ce s  through 
KY 1987 with ree l  or I n f la t io n  adjusted pr i ce  growth resuming in the 
la te  ]980‘ s. The Saudi pr i c ing  asumptions in the short term r e f l e c t  the 
essumed market c l ea r ing  p r i ce  re lhur  than the o f f i c i a l  con t ra c t  p r i c e  in 
ordor to minimise sub je c t i ve  adjustment of p r i ce  premiums nr dis counts  
between Saudi and Aleskn North Slope crude o i l .  In th la  fo r e ca s t ,  i t  
was assumed that  the weighted average market c l ea r ing  pr i ce  fo r  Saudi 
Arabian crude o i l  was 578 10/hbl In February 1983. Pr i co  was assumed, 
on average, to f a l l  to 576.04 In Apri l  1983 and to roughly 573.30 fo r
nt 1V84 in creasing slowly th e rea f te r  (Graph A ) .  Over the 17 year
period, weighted average p r i r e c  fo r  Prudhoe Bey type cruder  are forecas t  
to r i s e  from 578.93/bbl in fY 1983 to P?.3?/bbl in fY 1999 -  roughly 
3 9 percent average annual increase In nominal do l la r  terns .

Domestic Pr i ce  Trends

Crude o i l  p r i c e s  for  domesti cally  produced o i l  began to e l ide  In late 
December 1987 and generally  stopped by the f i r s t  of February at 
53.00/bbl to * . 00/bbl below December l e ve ls .  The average co n t ra c t  pr ice  
for  Aiaaka crude o i l  de l ivered  on Vest and C u l f  Coasts waa r e la t i v e l y

6
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S ln t u s  o f  N o l P ro f it  S h a r e  L e a s e s  (N P S L s )

Lenso Snlo Leaso Unll Bonus NPS Royally Bid Unit Allocated
Palo____________________ Bid Pofconl Porccnl Typo Actos Pioduclion7

DiicblsJandJJnit
ADL 312828 30 01 Feb 80 Duck Islam) S 7.524,545 00 79 59350% 20 0 %  F iied Royally an NPS 3.068 49 Y e i
ADL 312834 30 o i Feb bo Duck island SC 266.120 00 48 07031% 20 0 %  ru e d  Royally and Vnimblo NPS 1.81013 Ye»

KiW filhJM
ADL 355029 39 01 Aug 03 Kuupik $55,515 20 30 000001; 12 5 %  FUed Royally and lued NPS 1.903 00
ADL 355031 39 01 Aug 03 Kuupik $64,395 00 30000001; 12 5 %  FUed Royally and lued NPS 5.724 00
ADL 355034 39 01 Aug 83 Kuupik $64 000 00 30 00000% 12 5 %  Fuod Royally and Died NPS 5.760 00
ADL 355035 39 01 Aug 63 Kuupik $102 000 00 3000000% 12 5 %  Fuod RuyaMy and lued NPS 5.099 87

ADL 355030 39 Ot Aug 03 Kuupik $117.216 00 3000000% 12 5 %  Fuod Royally and lued NPS 5.76000
ADL 355037 39 01 Aug 03 Kuupik $1,061.212 00 30 00000% 12 5 %  Fued Royally e ~d  lued NPS 5.724 00
ADL 355038 39 01 Aug 63 Kuupik $241.920 00 oooooooi; 12 5 %  Fund Royally and lued NPS 5 760 CO
ADL 355030 39 01 Aug 03 Kuupik $2,054 067 30 30 00000% 12 5 %  Fi>ed Royalty and lued NPS 5 645 24
ADL 355040 39 01 Aug 03 Kuupik $102 580 00 30 00000% 12 5 %  F iied  Royally and In n )  NPS 1 260 00
ADL 364470 43A 01 Aug 64 Kuupik $112,700 70 3oooooor; 12 5 %  Fund Royally and lued NPS 3 180 00
ADL 364471 43A 01 Aug 64 Kuupik $119.153 71 aoooooo*; 12 5 %  Fued R-yally and lued NPS 5 759 00
ADL 364472 43A 01 Aug 84 Kuupik $294 602 00 30 00000% 12 5 %  Fued Royally and lued NPS 4 480 00
ADL 364473 4.1A 01 Aug 64 Kuupik $294 602 00 30 000001. 12 5 %  Fued Royally and lued  NPS 4 400 00
ADL 364474 43A Ot Aug 64 Kuupik $2 566 01 30 00000% 12 5 %  Fued Royally and fiied NPS 3 81900

ADL 304475 43A 01 Aug 64 Kuupik $507.158 00 30 00000% 12 5 %  Fued Royalty and fued NPS 5 740 00
ADL 364476 43A 01 Aug 04 Kuupik $1 233 216 00 3000000*; 12 5 %  Fued Royally and lued  NPS 3 64000
ADL 364477 43A 01 Aug B4 Kuup* $1 102.720 00 3000030% 12 5 %  Fuod Royally and lued  NPS 3 040 00
ADL 36-14 70 43A 01 Aug 84 Kuupik $1 755.680 00 3000000% 12 5 %  Fued Royally nod lued  NPS 3 040 00

Kupfliuk River Unl|

ADL 355023 39 01 Jim 0 ) Korun* fi.,e« 365 233 75 30 00000*. 12 5 %  Fued Royalty and lued NPS 5.1/5 00 Ye»
ADL 355024 39 01 Juu R IK upan*  Ri,e« $984 758 40 3000000% 12 5 %  Fued Royalty And h ied  NPS 5 500 00 Ye*
ADL 355030 39 01 J iiB lK upa tuk  n.,pr $773 190 40 30 00000% 12 5 %  Fued Royally and lued  NPS 4.4B0G0 Ye*
ADL 355032 39 01 > 4  81 Kup.in* riivf - $262 295 80 30 00000% 12 5 %  Ftfed Royalty and lued  NPS 5.100 00 Ye*

MlldC PO'Dl 
ADL 355016

U d»J
39 01 Aug 6 ) M ine Pouil $ 6 )691  76 40 00000% 12 5%  Fued Royalty and lued  NPS 5 07100

ADI 355017 39 01 Aug 03 M ine Pomt $351 000 00 4000000% 12 5 %  Fued noyally and fued NPS 4 4E000 Ye*
ADL 355010 39 01 Aug 03 M ine  Poml $806 000 00 30 00000% 12 5 %  Fued Royally and d ied  NPS 5 003 00 Ye*
ADL 355021 39 01 Aug 03 M ine Pont $757.177 60 30 00000% 12 5 %  F iied  Royalty and fu n ) NPS 5 .12000 Ye*

bioilbsJoiU'vj 
ADL 312790 30 01 Feb 00 N o rt iila i $1843 71750 9320000% 20 0 %  Fued Royally and Varutie  NPS 4 39202
A D L3 I27M 30 01 f  eto 00 Not Vi\ta> $1013 323 75 91 20000% 20 0 %  Fued Royady and Vonaiie  NPS 4 472 37
ADL 312000 30 01 Fft> 60 Nofffntar $ )  003 005 00 05 25970% 20 (7% Fued Royalty and Va-.aMe NPS 3 432 92
ADL 312009 30 01 Feb 00 N o rtnu r $1 630.707 50 05 25970% 20 (7% F iied  Royalty and VanatAe NPS 530130
ADL 355001 39 01 Aug 03 $77 144 64 40 00000% 1 2 5 %  Fued Royalty and d ie d  NPS 5 744 00

N P S  I F ' ~  x i s  N P S l P*9 • *2 17M K I I  PM



Status of Net Profit Share Leases (NPSLs)
Loa9e Snlo Lease Unit Bonus NPS Royally Bid Unil

Dato Bid Porconl Porconl Typo Acres
P I .............'io n  Unit

ADL 312060 DO o i r o t ,e o n  iiiom son $1,310,536 25 52 35200% 20 0 %  Fued Hoynlty oihJ Vminbio NPS 4.935 47
ADL 313109 36 O tAug B? PI IlKxnson S4.224.852 00 4000000% 12 5 %  F iied Hoynliy und llio d  NPS 4 ,263 BR
ADL 343110 36 01 Aug 02 PI Itiomson $4,109.750 00 4000000% 12 5 %  F iied Hoy nliy end li.mJ NPS 1,920 00
ADL 3431I I  36 01 Aug 82 PI Thornton $15,355.000 00 40 00000% 12 5 %  F iied  Hoynlty end luod NPS 2.400 00
ADL 343112 36 01 Aug 82 PI Ifio/nton $2,570,020 00 4000000? ; 12 5 %  F iied  Hoyntly m id Ilia d  NPS 3.440 00

Not Unlliiod 
ADL 312027 30 01 f e b 80 $9,080 007 50 74 03000% 20 0 %  Fued Hoy nliy nod Vntiabio NPS 000

Allocated
Production?

n rs leas xis npsl Pigf 2 »•* 2 3/27/96 •'•41 PM
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A L A S K A  N O R T H  S L O P E  
N A T I O N A L  E N E R C Y  S T R A T E G Y  I N I T I A T I V E

A n a l y s i s  o f  F i v e  U n d e v e l o p e d  F i e l d s

B y
C h a r l e s  P .  T h o m a s  

R o b e r t  L > .  A l l a i r e  
T o m  C .  D o u g h t y  

D a v i d  D .  F a u l d c r  
J o h n  S .  I r v i n g
H . C .  J a n u s o n  

G r e g o r y  J .  W h i t e

M a y  1 9 9 3

W o r k  P e r f o r m e d  U n d e r  C o n t r a c t  N o .  D E - A C 0 7 - 7 6 I D 0 1 5 7 0

P r e p a r e d  f o r  
U . S .  D e p a r t m e n t  o f  E n e r g y  

A s s i s t a n t  S e c r e t a r y  f o r  F o s s i l  E n e r g y

P r e p a r e d  b y  
I d a h o  N a t i o n a l  E n g i n e e r i n g  L a b o r a t o r y  

E G & G  I d a h o .  I n c  
I d a h o  F a l l s ,  I D  8 3 4 1 5



ALASKA NO RTH  SLOPE N A T IO N A L  E N E R G Y  STR A TEG Y  IN IT IA T IV E  

(ANALYS IS  OF F IV E  UND EV ELO PED  F IELDS )

A B S T R A C T

The U.S. Department i>t Energy was directed in the National Energy Strategy to establish a 
federal interagency task force to identity specific technical and regulatory barriers to the development of 
five undeveloped North Slope Alaska fields and make recommendations for their resolution. The five 
fields arc West Sak. Point Thomson. Gwydvr Bay. Seal Island/Nonhstar. and Sandpiper Island Analysis 
of environmental, regulatory, technical, and economic information, and data relating to the development 
potential of the five fields leads to the following conclusions:

• Development of the five field', would result in an estimated total of 1.055 million barrels o f oil 
jnd 4 4 trillion cubic  feet or natural eas and total investment or S9 4 billion in 1992 dollars

• It appears (hat all five of the fields will remain economically marginal developments unless there 
is significant improvement world oil prices However, the analysis indicates that improved 
technology and reduced > sts through the combined cooperative efforts of industry and 
government could make it econom ically feasible to develop some o f these fields

• Costs of regulatory compliance and mitigation, and costs to reduce or maintain environmental 
impacts at acceptable levels influence project investments and operating costs and must be 
considered in the development decision making process. These costs can result in reduced 
reserves and delays in development Efforts to reduce these costs and impacts would be 
beneficial to the development of the five fields and other potential discoveries.

• The development o f three of the fields (West Sak. Point Thomson, and Gwydvr Bay) that are 
marginally feasible would have an impact on North Slope production over the period from about 
2000 to 2014 but cannot replace the decline in Prudhoe Bay Unit production or maintain the 
operation o f the Trans-Alaska Pipeline System (TAPS) beyond about 2014 with the assumption 
that the TAPS will shut down when production declines to the range o f 400 to 200 thousand 
barrels o f oil/day

• Recoverable reserves left tn the ground in the currently producing fields and soon to be developed 
fields. Niakuk and Point McIntyre, would range from I billion to 500 million barrels o f oil 
corresponding to the time period o f 2008 to 2014 based on the TAPS shutdown assumption.

I l l



E X E C U T I V E  S U M M A R Y

1. Introduction

Flic National Energy Strategy t NLS) issued in February 1991 sets out two fundamental objectives 
to enhance energy security tine objective is to expand U.S. and worldwide oil production capacity and 
strategic stocks, ihe second is to reduce U S. oil consumption through a combination of measures aimed 
at increased efficiency, introduction of alternative transportation fuels, and aggressive research and 
development of new energy and on saving technology. As part o f the objective to expand oil production 
capacity, the NES wails tor accelerated development o f fivt undeveloped Alaskan North Slope fields. 
These tne fields are West SA. Point Thomson. Gwydvr Bay. Seal Island/Northstar. and Sandpiper 
Island These tne fields arc referred to throughout the report as the five NES fields. The U S. 
Department of Energy 'DOEi was directed in the NES to establish a task force to identify specific 
technical and regulatory harriers to the development of these fields and make recommendations for their 
resolution DOE has established an interagency task force consisting of representatives trom DOE. U.S. 
Department of Interior. Environmental Protection Agency, Department o f Defense (Army Corps o f 
Engineers). Council on Envit onmenial Quality. and Department of Commerce (National Marine Fisheries 
Service) to identify specific technical and regulatory hurdles to development o f these fields and make 
recommendations for their resolution

The five NES fields arc known resource accumulations that have not been developed because o f 
technical or economic conditions or both. These five fields are diverse in terms o f geographic location, 
size of resources (potential reserves), areal exient. depih o f productive horizon, type and quality of 
hydrocarbons, age and luhologic character o f the rocks o f th; productive horizons, physiographic 
position, and other factors that ultimately must be addressed in the decision-making process. All o f the 
fields are currently in a non-producing status and most will require further exploration/delineation before 
development decisions can be made One result o f this non-producing status is that public information 
is limited on all five fields

This report provides the environmental. regulatory, technical, and economic information and data 
relating to the development potential of the five discovered but undeveloped fields. Information and data 
were obtained from open literature, industry, federal agencies, and state and local agencies in Alaska. 
The production forecasts, investment forecasts, and operating costs used in the analyses were developeo



by the authors based on the available information and were not provided by any agency or company. The 
environmental, regulatory, and icchmcal issues and the interaction of these issues with the economic 
factors that control the development ot each o f the five NES fields are analyzed. Sensitivity analyses 
illustrate the relative influence ot these factors for a variety ot potential technical, regulatory, and 
economic options providing the basis tor the interagency task force to develop recommendations to assist 
in the development of these fields

S u m m a r y  o f  App ro ach

In 1990. the DOE Office of Fossil Energy, in cooperation with the state o f Alaska, conducted 
a studs ot the Alaska North Slope oil and gas resources A report titled. Alaska Oil and Gas: Energy 
Wealth or Vanishing Opportunus'' was released in March 1991 The report presented an analysis ot 
several potential scenarios concerning future production from the North Slope. The five North Slope 
producing oil fields (F'rudhoe Bas Kuparuk. Lisburnc. Milne Point, and Endicott). two fields that were 
nearing development tNiakuk and Point Mclntyrei. four of the five NES fields tWest Sak. Gwvdyr Bay. 
Seal Island.Northstar. and Sandpipcri. and the potential development o f three exploration areas were 
analyzed for their effect on the lifetime of the Trans-Alaska Pipeline System (TAPS). The same basic 
methods used in the 1991 DOE report are used for this analysis.

The status o f the five currently producing North Slope oil fields (Prudhoe Bay. Kupamk. 
Lisburnc. Milne Point, and Endicotti and the two fields nearing productive status iNiakuk and Point 
Mclntyrei are updated to provide a background for operations on the North Slope and expectations for 
continued operation o f North Slope infrastructure Production forecasts and economics are updated to 
1/1/92 using actual 1990 and 1991 production An important factor affecting the future o f these fields 
and all future development on the North Slope is the continued operation of TAPS. Although the actual 
minimum throughput rate for TAPS has not been established, a range of 400 to 200 MBPD is assumed 
to illustrate the effects o f a shu:down o f TAPS The minimum rate for operation o f TAPS will be 
determined by both mechanical and economic factors.

The development decision-making process for development o f new fields on the North Slope of 
Alaska is driven by economic considerations and acceptability of the environmental impacts. Although 
the development decision-making process may differ by company, the fundamental steps arc (a) defining 
the scope, (b) designing cnvironmcnially acceptable development plans, (c) estimating uncertainty.
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id) optimizing protect design, and (e> flnahzinirihe development decision. The analysis o f the five NES 
fields is designed to take into account the evolving business environment, which includes <a) increasing 
labor and materials costs, tbi increasing technological costs and risks associated with developing more 
marginal prospects in a harsh environment, (c) an increasing level of industry responsibility and costs in 
dealing with environmental laws jnd reeulations. <d> highly unstable oil prices, and (c) the continuing 
need for additional revenue hv hoth federal and state sectors.

The method used to quantitv the value o f the projects is the present worth (PW) o f the project, 
where PW is the cumulative after tax cash flow gencra.cd from the project's time sequenced revenues and 
expenses discounted to 1992 dollars Nominal discount rates ot 10 to I5 £  arc used in the analysis. An 
inflation rate or 3 5 is used l our oil price cases arc used to show ihe effects ot oil price on the project 
economics The lour eases include the NES Low oil price ease from the Technical Annex 2. Integrated 

■\nai\sis Supporting the Sauontu Enern) Strategy Methodology, Assumptions and Results. U S 
Department of Energy. 1991 (DOE S-ODSbPi and three cases for the Energy Information Administration s 
' ElAi Assumptions tor the Annum Enerex Outlook 1992. January 1992 (DOE:’EIA-0527(92)] The NES 
Low oil price ease lies between the ElA Mid-level and Low price cases as shown in Table I . These arc 
world oil prices defined as the average cost to U S refiners ot acquiring imported oil All four cases 
contain some level o f real price increase and include the effects of economic growth, conservation, fuel 
substitution, and supply.

Table 1. World oil price eases (S/BBL. constant 1/U92S)
1992 m s :ooo :oos 2010 2015 :o :o

ElA Hi|H : : o 7 16 9? »  00 >0 14 4216 45 04 47 35
ElA Mid-Level 20.19 : :  P :n is j:  s i 13.61 11 16 41 12
NES L©»* : o 4 i IS 16 : :  o i IT OJ 10 47 10 61 i :  so

ElA Lu• 1) IS 1706 10 0* I I  4 ) 24 09 16 «7 29 OS
4 NES Currtm Eol<v Btie Cite tiKludtt dirre oil prxe piDKCiioni Hiih. l in e  ind Lo*

Economic uncertainty is addressed through sensitivity analyses performed to lest the economic 
effect o f changes in the variables including oil price, recovery and rate, operating costs, capital 
investment, federal and state taxes, and discount rate. Methods such as Monte Carlo techniques, 
sometimes applied by industry and government agencies, are not used. Effects of changes in individual



, r u u r g l i n t e d  to test ihe impacts o f  the econom ic d r iv in g  forces
variables and combinations o f variables arc evaluated to test me r

on the economic viability of the five fields.

Daw are nol ava ilab le 10 accurately quantify ihe costs o f  env ironm enta l and regu latory issues. 

Regulatory and environmental requirements are factors that influence investments, operating costs, 

icscrvcs. and dcvropm cnt schedules. The effects o f these factors and costs on the technical and 

economic v ia b ili'.’ of develop ing the five NES fields arc evaluated in  the sensitiv ity analysis.

Technical and environmental issues related to each o f the five ticlds arc analyzed on a field by 

fie ld  basts. Input data, forecasts, and economic results arc developed for each fie ld . The economic 

analysis is on a project basis and docs not involve integrated econom ics, which wou ld  invo lve additional 

complex evaluation inc lud ing TAPS ownersh ip , sh ipp ing , re fin in g , and marketing activities for major 

integrated o il companies A lthough the majority lease ownership on the North Slope is generally  lim ned 

to major o il companies large and sm all independents, native corporations, and ind iv idua l groups o f 

investors have ownership in some leases. Hence, the use of integrated economics is outside the scope 

o f this study

Env i ronmenta l  and Regu la to ry  Issues

T h ; com p lex , and often controversial, nature o f the regulatory perm it processes on the North 

Slope o f A laska is a direct result o f the sensitive environmental issues surrounding exploration and 

development o f o il and gas reserves. Environmental impacts as a result ot the loss o f wetlands through 

gravel m in in g  and placement, disturbance o f subsistence hunting and f ish in g , and disruption o f  coastal 

f low  patterns or fish m igrations by so lid-fill causeways arc m a jo r issues on the North S lope. The 

regulatory processes (lease sales and perm its), inc luding the National Environmenta l Policy Act process, 

arc sensitive to these environmental issues In  fact, major regulatory Acts (c g . Section 404 o f the Clean 

Water Act. the Coastal Zone Management Act. Endangered Species Act) are focused at regu lating impacts 

to wetlands, the coastal zone, and subsistence resources In  add it ion , the question o f waste management 

on the North Slope w il l  become increasingly important as fields mature and fie ld  shutdown becomes a 

reality Waste management regulation w il l like ly  be costly to industry , requ ir ing  remediation o f  existing 

and abandoned sues.



The cost ot regulatory compliance affects the amount o f crude oil reserves that are economically 
viable. However, the distinction must he made between the cost o f compliance (e.g.. mitigation, foregone 
oil revenues) and the cost o f administering the regular jry process (e.g., labor and material associated with 
permit applications. Environmental Assessments, and Environmental Impact Statements). Regulatory 
processes (e.g., lease sales, permits! arc necessary in order to provide for protection o f the environment. 
The steps and timing associated w ith these processes arc well defined. Consequently, the costs associated 
with the administration ot these processes arc part of operating costs and arc known to industry. While 
the costs o f the administrative process are not small, the majority of the regulatory costs arc associated 
with compliance The cost ot breaching a causeway or moving a well pad affects the viability ot a 
project to a greater degree than the administration of the lease sale and permit process. The exception 
is when delays arc caused by agencies invoking the elevation process These kinds o f delays could take 
several months to several years to resolve and the resulting administrative costs can be substantial.

Several steps can be taken to reduce the cost o f administrative and regulatory costs, or at least 
some of the risk associated vs. uh the uncertainty o f these costs on project economics. First, streamlining 
the lease sale and permit processes could save some time. These processe'. however, arc well defined, 
and little can be done to reduce the time between steps. For example, the documentation for National 
Environmental Policy Act <e g . Environmental Assessments and Environmental Impact Statements) will 
likely require substantial tune to complete. This is especially true on the North Slope where most large 
projects will be controversial and require environmental impact statements. A second step that could be 
takrn to reduce cost o f regulatory compliance is avoidance of areas where mitipative costs will be high. 
The identification o f high valued resources (e.g., wetlands with important functions and values, 
endangered species habitat) using the Clean Water Act Section 404 Advanced Identification process or 
similar method would help industry avoid areas with demonstrated value where mitigauve costs arc likely 
to be high. In a field such as West Sak where the reservoir is shallow and pads and facilities must be 
much closer together than is currently the case for the Kuparuk field, this may result in lost reserv'd. 
This would also help /educe delays associated with controversial issues such as subsistence resources, 
wetlands, endangered species, and causeways A third step that could help reduce the uncertainty in 
mitigauve costs would be more effective use of pre-consultation and coordination with regulatory 
agencies.



Technical and Economic Analysis

M ajor Ficlds-Prudhoc Bay and Kuparuk fields arc the No. 1 and No. 2 producing rate fields in the U ,S. 
and produce about 18% of the nation’s daily output of oil or about 1.6 million barrels (MMB) o f the total 
8.9 MMB. Prudhoe Bay production is declining; Kuparuk proauction is expected to remain fairly steady 
for several more years before a significant decline begins.

Remaining reserves 3rc estimated at 5.300 MMB for Prudhoe Bay and 1,300 MMB for Kuparuk. 
It is these two fields with their reserves and rate o f production that dominate predictions for the duration 
o f economic oil production on the North Slope o f Alaska. Using a TAPS shutdown ranging from ycar- 
end 2008 (400 MBPD) to year-end 2014 (200 MBPD). the possible ’ lost" recoverable liquids from these 
two fields would be about 1.0 0 0  MMB to 500 MMB. respectively.

The impact o f the Prudhoe Bay field discovery, development, and creation o f infrastructure, 
including TAPS, can be appreciated in total only by realizing that all o f the other producing ticlds and 
all o f the potentially productive fields are dependent upon the existing infrastructure. If TAPS does, in 
fact, shut down by year-end 2008. then the timeline for bringing discovered fields on production is 
rapidly approaching criticality because o f the lengthy period between decision to develop and first 
production. The time factor is even more critical for potential undiscovered fields, such as in ANWR 
or offshore, because the time from lease sale to first production is greater than 10 years.

Recently Developed Fields-Thc recently developed fields. Endicott. Milne Point (including Schrader 
Bluff), and Lisbume. provide examples o f fields that have been developed with the benefit o f the 
infrastructure and TAPS that are in place as a result of the discovery and development o f the super-giant 
Prudhoe Bay field. These fields illustrate the advancement of arctic technology that has reduced the size 
o f the footprint required in die arctic since the start of Prudhoe Bay development. Factors influencing 
these technological advances arc low oil prices, envire; mental and regulatory concerns, and relatively 
small reserves.

Although sizable by Lower 48 standards. Endicott. Milne Point, and Lisbume fields arc not major 
factors on the North Slope in terms o f reserves or production rate. Nevertheless, these three fields are 
more typical o f the five NES fields. Their history provides a comparison for evaluation o f factors 
affecting future development.



Long delays ensued between discovery and p ro duc tion  o f  the recently  developed fields: i.e . .  

Endicott - 9 years: M ilne  Point - 16 years; L isburnc * 18 years . A sim ilar  pattern can be a ssum ed  for 

o ther relatively small North Slope fields, discovered o r  und iscovered

T hese  three fields com bine to total 592 M M B O  o f  rem ain ing  reserves and begin to  decline in 

1993 for Endicott.  1994 for Lisburnc. and 2008 for M ilne P o in t /K u p a ru k  and Schrader Bluff. Production 

limits arc reached in 2010. 2007. and 2016. respectively, for the th ree  fields Except for a m in o r  amount 

by Schrader Bluff, they have no effect on extending T A P S  beyond  2 0 1 0

The m ajor lessons to be learned from these fields arc the econom ic  and environm enta l benefits 

derived from  carciu l engineering design tor facilities dow n-s ized  for low er reserves and rates than those 

ot the Prudhoe Bay field A nother maior lactor in viability of these fields is the use of. and integration 

into, the P rudhoe Bay infrastructure

From  an industry  perspective, ihe additional 650  ft b reach  in the  Endicott causew ay adds a S56 

MM burden to capital investment totalling 5106 MM over the rem ain ing  productive  life o f  the 240 

M M B O  reserve At an ultimate reserve to u t  ot 4<U M M B O . Endico tt  ranks third am ong N orth  Slope 

fields Sm aller fields, or large ones with lesser remaining reserves ,  may be unable  to achieve o r  continue 

econom ic recovery  under  similar circumstances

Fields with D e v e lo p m e n t  Po ten tia l  (Point M c In ty re  a n d  N ia k u k ) —C o n tra ry  to the normal long delays 

between d iscovery  a n d  production. Point M cIntyre field shou ld  set a reco rd  o f  only  6 years from  the 1988 

d iscovery  to  the  1994 beginning ot production Located ad jacent to  P ru d h o e  Bay and L isb u m e  fields. 

Point M cIn ty re  b en c tu s  from proxim ity  io existing infrastruc ture  to a rem arkab le  degree. In addition, 

it bcnetits  (as does N iakuk) from the pending agreem eni io sh a re  in ihe L isb u m e  Partic ipating Area 

«LPAi produc tion  facilities Investment savings to  Point M cIn ty re  total about S262 M M . indicating the 

substantial positive impact facilities sharing can have on prospec ts  on  the N orth  Slope. Facilities sharing 

also reduces env ironm enta l impact through reduction of foo tprin t size.

Reserves are estim ated  at 300 M M B O  for Point M cIn ty re  and  70 4 M M B O  <53 4 M M B O  p toven)  

for N iakuk. P roduc tion  will begin in 1994 from both fields. Point M cIn ty re  will beg in  to  decline  in 

2002  and could  p ro d u ce  through 2015 . Niakuk begins io  dec line  in 1998 and maintains p roduc tion  

th rough  2008. T hus ,  the later p roduction from these fields he lps  io  offset the earlie r  declines o f
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production from the bigger fields. Nevertheless, the impact is insufficient to alter the overall North Slope 
production decline to an extent that would prolong the life of TAPS. Many more Point McIntyre si- 
fields or one or more super-giant field discoveries arc necessary to significantly prolong the life of TAPS.

The Niakuk Kuparuk field was discovered in 1985. followed by two confirmation wells. The 
initial pian provided for development from an enlarged offshore island connected to shore by a causeway. 
Plans to develop from the offshore island were abandoned in 1991 and a study of development from shore 
was undertaken Onshore development includes facilities sharing with the LPA and reduces the |J 
investment rcauircd by about S70 MM (I/1/92S). A loss o f 29 MMBO of recoverable oil (proven plus 
potential) is expected from onshore development because the reservoir that can be reached from shore p  
is limited by current directional drilling technology. The estimated recoverable oil volume (proven plus 
potential) from the onshore development is about 70 4 MMBO

Summary o f Currently Producing Fields and Fields with Development Potential—The total estimated 
remaining recoverable oil in the seven fields described above is about 7.600 MMBO. It is evident that 
the declines o f Prudhoe Ha\ and Kuparuk fields impose the dominant time constraint on future North 
Slope production and exploration

West Sak-West Sak sands arc encompassed by three producing units, the Prudhoe Bay Unit (PBU) 
established in 1977. the Milne Point Unit (MPU) established in 1979. and the Kuparuk River Unit (KRU ) 
established in 1981 West Sak and Ugnu sands containing low gravity, heavy oil sands o f Upper 
Cretaceous and Ternary age have been demonstrated to extend over an area o f about 200.000 acres and 
contain an estimated total of between 25 and 44 billion barrels in place (BBOIP). West Sak sant contain 
oil at depths from 2.000 to 4.500 ft in the MPU and KRU. with the deepest portion in the northeast in 
the MPU. Average depth o f permafrost in the area is less than 1,500 ft. Oil production from the 
Schrader B luff oil pool in the MPU operated by Conoco started in March 1991 The 'O ' sands o f the 
Schrader B luff sands are equivalent to the West Sak sands in the KRU but the "N ‘  sands arc more 
equivalent to the lower Ugnu sands. Reservoir temperatures range from 45 to I00*F in West Sak s Jids 
with Schrader Bluff averaging 90®F at 4.000 ft subsea. Hence, direct comparisons of Schrader B luff with 
the balance o f the West Sak area should be approached with caution

I
West Sak contains the largest resource volume of the five NES fields, with estimates o f up to 20 

BBOIP West Sak crude properties and reservoir conditions present formidable challenges to cconomir I
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development. Low graviiv. high viscosity oil in a shallow, thir bedded, low temperature reservoir that 
is highly faulted presents a number ot problems to be resolved before any development can take place. 
With p*oduction coming trom unconsolidated beds, completion techniques must be developed or existing 
techniques adopted to the West Sak conditions Laboratory testing and a hot-watcr injection pilot indicate 
that a miscible water-alternaimg-gas < WAG) process, using close well spacing is the most likely recovery 
process. Further work mav he required before final selection of a process is made Because o f the 
shallow depth.ot the reservoir drilling  pads would be required on cvcr>' section developed, which would 
result in more numerous and concentra ted  surface impacts on the environment. Environmental concerns 
could lead to pattern changes to reduce surface environmental concerns resulting in loss of reserves 
because of the concentrated pads and facilities necessary to develop the shallow reservoir

Although considerable Muds has apparently been conducted by the operator. little o f this 
proprietary information is public Based on available data, is u estimated that between 500 and 600 
MMBO can be recovered from better quality reservoir on about 30.000 acres. The timing o f the 
development of these potential reserves is dependent on having an adequate oil price and an economical 
source of miscible micciant i MIi The volume o f Ml on the Nonh Slope is limned at present and will 
he used in the most economical proiects first This places West Sak at least third behind PBU and KRU. 
The timing of obtaining Ml for West Sak is critical when considering the time frame of TAPS shutdown 
About 239 MMBO would be unrecovercd under these development scenarios, if TAPS shuts down at 
year-end 2008

Results of the economic evaluation of West Sak. using the four oil price scenarios indicate that 
the EIA Mid-level oil price case is required to obtain a rate of return between 10 and 15%. These 
economic results clearly indicate that West Sak is an economically marginal project for development

Point Tliomson-Thc Point Thomson Unit (PTU) covers a gas condensate field about 50 mi east o f TAPS 
pump station f PS) No I The unu contains about 83.800 acres, much o f which is offshore. The current 
reserve estimates for the PTU carried by the Alaska Department of Natural Resources are 5 TCF gas and 
300 MMB of oil and condensate Recent seismic results indicate that the reservoir may be about one- 
third smaller than originally ihoughi Thus, a reduciton in reservoir sire is considered for comparison 
purposes.



The Point Thomson field is different from the other five NES fields because the main resource 
is gas condensate from a deep overprcssured reservoir that is located mostly offshore. In addition, it is 
the only one of the five NES fields that is not located within or close to the PBU/KRU infrastructure. 
It dees not appear that development of Point Thomson for sales o f liquids alone *s economically feasible. 
However, with no major gas purchase line on the North Slope, and none anticipated in the foreseeable 
future, the date lhat Point Thomson might be developed is unknown.

By itself, the rcsultme Point Thomson reserve volume will not justify sale of gas from the North 
Slope. Sales from the much larger PBU gas cap. or a similar size gas reserve, will be required to justify 
any sales scenario. The earliest this might occur from PBU is about 2005. However, before any gas 
sales can occur from the North Slope, a gas market must be available that will provide a purchase price 
for the gas that can justify developm ent ot the gas resources and the required infrastructure and facilities 
In addition, the Point Thomson protect faces the construction ot field delivery lines to the Prudhoe Bay 
area that will encounter five maior river crossings and be in the coastal plain The impact of these 
conditions will not be determined until environmental assessments are conducted.

Provided a gas sales line is available as assumed for the analysis, the economics of developing 
PTU for the base case and reduced reserves case assumptions indicate lhat cither of these scenarios could 
provide at least a 10% rate ol return tor all price cases except the ElA Low price case. Gas prices arc 
related to tne oil price cases in the analysis.

Gwvdyr Bay—The Gwydvr Bav Unit (GBU ) is located north o f the PBU and contains hydrocarbon 
accumulations in us eastern and western tracts. The eastern accumulation will be included in the Point 
McIntyre development. The western accumulations arc not well defined; therefore, experience factors 
are used to estimate potential reserves of from 40 to 56 MMBO with 48 MMBO used for analysis The 
joint use of existing facilities does not appear feasible for GBU due to us isolated location Independent 
development is assumed except that a portion o f the Kuparuk pipeline is used to deliver crude to PS 
No I Because additional delineation is necessary, initial production is assumed for early 1999 
Recovery is expected to last 16 years or through 2014. If development of this small project is 
economical, about 11.5 MMBO recoverable oil would be lost if TAPS is shutdown at year-end 2008

The economics of developing GBU. assuming the reserves are confirmed and that development 
in the Kuparuk River Delta can be accomplished in an environmentally acceptable manner at the assumed
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costs, this project would provide a rate o f return of I0 S  or greater for all price cases except the ElA 
Low case.

Seal Island/Northsiar-Thc Seal Island/Nonhstar prospect, or Northstar Unit tNU). is located about t 
mi offshore in the Bcauion Sea. about 15 mi northwest o f Prudhoe Bay NU has been pantally 
delineated by the drilling ol six cxploratorv wells Other than test rates and bottomholc well locations. 
Inile information is available on the size o f the accumulation Recoverable oil estimates range from 150 
to 300 MMBO and a reserve ' niume nt 200 MMBO is used for evaluation The development scenario, 
including production'drilling struwturcx and subsca pipelines, is based on arctic studies because there arc 
no offshore arctic Alaska developments that can be used as a guideline The analysis assumes current 
technology can be adopted or will b. developed as required The greatest deterrents to the development 
it this field arc confirmation ot ihe reserves and the high net proms interest iNPli applicable to five state 

tracts Economics results indicate ihai with the NPI in place this prospect is net economic lor any of the 
oil price cases Economic sensitivities indicate that with removal o f the NPI. this prospect is similar to 
ihe previous three fields t rsing an assumed start-up of I I 98. recovery of oil would extend into 2011 
Vuidown of TAPS in 2008 would result in an estimated loss o f about 23 MMBO should development 
occur as assumed

Sandpiper-The Sandpiper discovers located 9 mi otfshorc and about 10 mi west ot NU. has been 
explored by only two wells Approval of the Sandpiper Unit by the MMS in November 1992 may 
indicate that future exploration or delineation drilling may take place Previous to the formation of the 
Unit, there were no indications that further exploration efforts were planned Based on the very limited 
information available, potential reserves of 93 MMBO were estimated An operator's estimate of 
potential reserves of al»out 87 MMBO is used The development scenario is based on arctic studies As 
with the NU cvaluat n. it is assumed existing technology can be adapted or will be developed as 
required I ’sing an assumed stan-uo date of 2000. the life of the project w ould extend through 2012 
Shutdown of TAPS in 2008 would result in an estimated loss of about 19 MMBO should development 
occur as assumed. Economics o f development of this discovery under the scenario described for four 
oil price forecasts indicate that this prospect will remain uneconomic unless greater reserves are 
confirmed

Summary of the Five NES Flelds-The five NES fields are diverse in terms of geographic location, site 
of resources, areal extent, depth o f producing horizon, type arv* quality o f hydrocarbons, and type of



reservoir rock All arc currently in a non-producing status and most will require further explora­
tion/delineation before development decisions can be made.

Consequently, where data are missing, comparisons to producing North Slope fields, empirical 
relationships developed by industry, and personal knowledge are used in forecasting rates, reserves, 
operating costs, and development investments. It Is assumed that existing technology could be adapted 
to the arctic North Slope developments or that technology can be developed to meet the particular 
conditions that would he encountered. For example, technology will have to be proven for the 
development ot Nonhstar and Sandpiper that are about 9 mi offshore in 50 ft o f water, and Point 
Thomson where highly deviated wells will encounter an ovcrprcssurcd reservoir. In addition, it appears 
that added study would be helptul in determining the best recovery and completion methods for West Sak.

Even tne smallest <m the live NES fields would be a major economic discovery in the Lower 48. 
However, the high investment and operating costs on the North Slope and technical constraints such as 
lack o f availability o l Ml and a gas sales pipeline make development o f any o f the fields questionable at 
this time Even thougn a large gas reserve exists at Point Thomson, it is not large enough by itself to 
justify a pas sales line lor North Slope gas A gas cycling project for liquid recovery at Point Thomson 
was not analyzed, but development on (his basis could bccom? feasible :f additional large discoveries are 
made and developed lhat would support the development o f a pipeline and related infrastructure, such as 
the strike announced on October 15. 1992 by ARCO at the ARCO Kuvlum No. 1 in the eastern Beaufort 
Sea 60 .ni cast of Prudhoe Bay and 16 mi offshore.

Investments are forecast taking into consideration each field's particular circumstances, such as 
location, size of accumulation, possibility o f facilities sharing, estimated maximum recovery rate, and 
timing of development Total esnmatcd recoverable hydrocarbons are 1.055 MMB and 4.4 TCF (Point 
Thomson 5 TCF casei of natural gas and total investment requirements are 59 4 billion in 1992 dollars 
as shown in T a b l e  2.

Sensitivity AnaJvsis—The components ot the economic evaluation are ta) revenue, (b) operating costs, 
(c) investment, and (c) taxes and royalties These components are driven by (a) oil and gas prices, (b) 
technical aspects o f the accumulation, tc) environmental and regulatory issues. <d) federal and state 
revenue needs, (e) cost reduction measures used by the industry, and (0  technical advances. For 
example, the costs o f environmental/regulatory requirements are included in both operating costs and
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Tabic 2. Forccasis nf recoverable hydrocarbons and investments tor the five NES fields
Field liquid!

iMMBi
Gat(TCP

Invrttmrntt • S'tM (I/I/92SI
Iti Ycir Produc­tion Fortran Lit'

Wen Sal A ‘ 01 111 4.071 2001 2013
Wttt S l l  B 106 ill 1 OSS :oo* 2013

Point Thornton * TCP 112 4 4 1.570 :oo* 2033
Point Thornton • '• 4 TCP i*a JO 1.367 :oon 2026

G»«d»r Bit a. 111 }40 IW 2014
Nnrtmur ;rn •11 1 405 IW 2012
Sandpiper <11 560 2000 2012

i .No etnmiic miac fat utta m t«u ••ptriiinnt nniv
ti f.indenut* and NGL fttcnt* nmntj r. T VPS thuido»nit 200 MBPD rJOMt and fit tain Ittt C<X and NGL

investments Initial planning and coordination unh rcgulanne agencies can potentially reduce some ot 
the uncertainty associated with environmental and rcqulatory costs but cannot be expected to eliminate 
them Operating costs are jttectcd through such things as the labor costs to perform environmental 
assessments, permitting activities, increased fluid handling costs, waste management, and mitigation 
requirements Investments, jnd sometimes reserves, have been affected by requirements for causeway 
breaches and alternate or less optimum pad locations; c g.. events at Endicott. Point McIntyre, and 
Niakuk provide examples ot effects ot the causeway issues and Kuparuk Drillsite 3-L illustrates effects 
that can result from pad location issues The comparison of the Niakuk onshore project with the offshore 
Niakuk project illustrates the ctfects environmental requirements can have on reserves and economics 
The proven and potential reserves tor the onshore project are estimated to he 70 4 MMBO compared 99 0 
MMBO for the original offshore project resulting in a potential loss of reserves of 29 MMBO The cash 
flow to industry and revenue to the state o f Alaska and federal government arc reduced hv a total o f SOS 
MM (I/I/92S ) using the NES Low oil price scenario Project delays causing increases in time between 
investments and production also affect the economics of projects and illustrate the importance of earlv 
planning and cooperation by industry and regulating agencies,

Decreases in operating costs and investments and increases in  reserves can be achieved through 
improved technology fo r d r illin g , fa c ility  design, production technology, stream lin ing o f env ironmenta l 
perm itting, reduced costs o f environmental compliance, and improved recovery processes
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The magnitude of the impact on project economics by changes (on the order of 10 to 15%) in 
selected factors and combinations of factors for the five NES fields show that various combinations of 
reductions in tnvestments and operating costs, reserves increases, and reductions in taxes, royalties, and 
net profits interests could potentially provide rates o f return between 10 and 15% for pontons o f West 
Sak. Point Thomson. Gwvdyr Bay. and Seal Island/Nonhstar. Baste technical requirements for 
development to be feasible include availability o f MI for West Sak. a gas pipeline trom the Nonh Slope 
for Point Thomson, confirmation ot adequate reserves in Gwvdyr Bay. and adaptation of existing offshore 
pipeline technology to arctic Nonh Slope environments for development of Seal Island/Northstar

Summary Observations

* 0  Under the assumptions used, the economic results for three o f the five NES fields (West Sak. 
Point Thomson, and Gwvdyr Bjs i indicate that only price forecasts with significant real growth can 
provide industry with a positive PW a* a di.count rate o f 10%. The two offshore nelds (Seal Is­
land/Nonhstar and Sandpiperi do not proviue a positive PW at a 10% discount rate for any o f the price 
scenarios.

(2 ) The economic scnsitis its analyses snow that combinations o f reduced operating costs, investments, 
tax and royalty rates, net protits interests, and increased reserves could make development of these five 
fields potentially economic provided the following requirements arc met:

• Ml is available lor use in West Sak. which will be at least third after PBU and KRU
• A gas sales line is developed for PBU gas before Point Thomson can be developed.
• The potential reserves at Gw vdyr Bay must be proven and the uncertainty of costs related 

to development in the Kuparuk River delta resolved.
• The Nonhstar Unit does not appear feasible without removal of the NPI burden
• Larger reserves at Sandpiper must be confirmed.

(3) The Alaska Nonh Slope production profile (Figure I )  ts based on the ElA Mid-level oil pnee 
At these pnees. using a cut-off of a 10% discount rate. West Sak. Point Thomson, and Gwydyr Bay 
provide a positive PW and are included in the production profile. Point Thomson and Gwydvr Bay also 
provide a 10% rate o f return at the NES Low oil price. Seal Island/Nonhstar and Sandpiper do not meet 
thu economic hurdle rate and are not included At the ElA Low oil pnee case none of the five NES 
fields provide a positive PW at a 10% discount rate and result in an Alaska Nonh Slope production 
profile as shown in Figure 2
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VEAK
figure 1. Alaska Nonh Slope production rate forecast including forecasted production from West Sak. 
Point Thomson, and Gw>d\r Hav urrnus indicate the potential range of TAPS shutdowni

YEAR
I :  ComP°s,,e production (°r »evcn Nonh Slope fields (arrows mdicare the potential range of TAPS shutdown).
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,4 ) Alternate investment .pportunu.es would be eapee.ed to sertously eotnpete with the investment 
capital for the five NES fields al any oil price that provides industry with only a 10% rate o f return.

(5) State benefits from the development o f each o f the five NES fields are significant, federal 
benefits, although limited at the two lowest oil price cases, arc significant at the higher oil price cases. 
State and federal benefits and those for industrv demonstrate the different levels ot benefit that accrue to 
industry and to state and federal governments with the current royalty and tas rates and illustrate the 
possibility for share redistribution to encourage development

(6) State and federal benefits trom the currently producing fields arc significant. Prudhoe Bay has 
been beneficial to all panics iindustry and state and federal governmentsi The other four producing 
fields have provided value io die stale ana to industry The tcdcral government has bcncfittcd to a lesser 
degree However, these tour fields on a stand-alone oasis, have not provided a positive cumulative 
discounted (10% ) after tax cash Mow to the industry 1 1992 base yeari and mav not unless oil prices 
increase to levels at or above the ElA Mid-Level oil price scenario It is siemficar.t that the decision to 
develop all four o f these fields wa*< made during the period of time between I9 ”*5 and 1986 when world 
oil prices were about S?0 BBL or above

17) Stable world oil prices, high enough to provide adcquaie rates o l return to offset the financial
risks involved in development in the harsh environmental conditions ot the North Slope, would be the 
most sure guarantee of development of the five NES fields and other similar f ields on the Nonh Slope. 
However, the sensitivity analyses indicate that reductions in operating costs and investments and increases 
in recovery volume through combinations o f improved technology and streamlined processes for 
environmental and regulatory requirements or both can feasibly move some of these fields to 
development Reductions in tax and royalty rates would provide additional incentive

Conclusions

* Development of the five fields would result in an estimated total of 1.035 million barrels o f oil 
and 4 4 trillion cubic feet of natural gas and total investment o f S9 4 billion m 1992 dollars.

• It appears that all five of the fields will remain economically marginal developments unless there 
is significant improvement in world oil prices. However, the analysis indicates that improved



technology and reduced cosis through the combined cooperative etYorts o f industry and 
government could make it economically feasible to develop some o f these fields.

Costs ot regulatory compliance, mitigation, and costs to reduce or maintain environmental 
impacts at acceptable levels influence project investments and operating costs and must be 
considered in the development decision making process These costs can result in reduced 
reserves and dclavs in development Efforts to reduce these costs and impacts would be 
bcncticial to the development of the five fields and other potential discoveries

The development ot three ot the fields (West Sak. Point Thomson, and Gwydvr Bayi that are 
margmalU tcasiblc would have an impact on North Slope production over the period from about 
.000  to -ON hut cannot replace the decline in Prudhoe Bav I  nit production or maintain the 
'pcrationot TAPS beyond about 20N  with the assumption that the Trans-Alaska pipeline (TAPS) 
will shut down when production declines to the ranee ot 400 to -00  thousand barrels o f oil/dav

Recoverable reverses left in the ground in the currcntis producing fields and soon to be developed 
nclds. Niakuk and Point McIntyre, would range trom 500 million to I billion barrels o f oil 
corresponding to the time period of 2008 to 20N  based on the TAPS shutdown assumption



and cosily because oi locations in ihe Kuparuk River delta. Proximity to the producing infrastructure o f 
Milne Point. Kuparuk. and Prudhoe Uav fields will improve economics. However without a dramatic, 
and unexpected, mcrcxsc in the oil exploration potential in Gwvdyr Bay area, it appears that the 
likelihood of significant production is low

B.7 Seal Island/Northstar History

In 1979. a joint lease sale was conducted by the state ot Alaska and the U.S. Mineral 
Management Service (MMSi in the otfshorc waters of the Beaufort Sea. One group of successful bidders, 
with Shell as initial operator, tormcd a joint effort to explore their state/federal leases centered about 15 
miles northwest o f Prudhoe Bav Shell completed the construction of Seal Island in 1982 The first well. 
BF-47 No 1. resulted in a discovers- testing 4.750 BOPD from the Ivishak formation ot the Sadlcrochit 
group, the mam producing interval in me Prudhoe Bay field

Ultimately, four wells were drilled from Seal Island resulting in two certified producers, another 
lhat encountered hydrocarbons, and one dry hole (MMS 1989a). In 1985. Amerada Hess constructed 
Northstar Island about 4'* mi northwest of Seal Island and drilled a successful confirmation weil. the BF 
46 No. I in 1986 This well tested at rates o f up to 3.500 BOPD from the Ivishak with oil gravity 
'similar to that in the Seal Island wells, in the 40°s." A subsequent well, deviated to the southeast, 
encountered mechanical problems and was abandoned without reaching the Ivishak Shell estimated the 
structure held more than 300 MMBO total (OGJ 1986)

B .7 .1 Data S um m ary

In 1989. the working interest owners (Amerada Hess Corporation. Murphy Oil USA. Inc.. Shell 
Western E&P. Inc.. jnd Enterprise Oil Ex Co Inc ). formed the Northstar Unii (NU ) (Figure B .18) with 
Amerada Hess as operator and submitted a POD to the MMS and ADNR. This plan called for a total 
expenditure of S21 MM during the 1990 to 1994 period. The plan included island maintenance, a 
petrophystcaJ/petrographic srudy, production facility design, about 250 mi o f 2-D seismic, seismic 
analysis and interpretation, reservoir engineering studies, extension fee payments (in lieu o f drilling) that 
will escalate from 51 MM to 54 MM over the 5-year period, and a unit area reevaluation to be conducted 
in 1993 (MMS 1989a). In 1991. a 51 MM payment to the state was made in lieu o f drilling. The 
petrophysical/pctrographtc study and conceptual production facilities design were initiated. Island
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maintenance was done in July co August 1991 and the 1991 summer seismic program acquired 210 line 
miles o f data (ADNR 199Id. ADNR 199le).

During 1991. the pctrophysical/pctrographic program was completed by Neil Barry and 
Associates and Core Lab. Inc. The conceptual facilities design was also completed by R.M. Parsons 
Company A modification ot the seismic plan proposes additional coverage during the 1992 winter 
season, which will exceed that ot the original plan. Because a delineation well was not drilled during 
1991. Amerada Hess paid S2 MM to the state in January 1992 (ADNR 1992a).

At the time NU was lormcd. an estimated total o f S280 MM had been expended on lease 
acq/isition. island construction, ami exploratory drilling. I f  all estimated expenditures for the POD arc 
spent, the total cost prior to initial development or an eventual decision to cancel the project will exceed 
$300 MM.

Limited public technical data, consisting only o f well logs and histories, preclude a reliable 
independent assessment of potential reserve volume. Published data specific to Seal Island/Northstar 
indicate a range of potential reserves trom 150 to 300 MMbO (OGJ 1986; ADNR 1991a). However, 
data representing undeveloped reserves for the Beaufort Sea published by the state o f Alaska in June 
1991. indicate a range of 180 to 225 MMBO (mid to high). It is assumed lhat those reserve estimates 
apply specifically to Seal Island/Northstar (ADNR 1991). Using the available data, a conservative 
estimate o f 200 MMBO as a potcntialh recoverable resource is made and used for evaluation purposes 
(see Figure B.18).

B .7.2 Lease Summary

Leases were acquired ai Seal Island/Northstar from both the state o f Alaska and the federal 
government in sale BF-79. Federal leases carried a 10-year primary term with expiration on July 31. 
1990 with a 1/6 royally. State tracts were also for a 10-year primary term expiring January 31. 1990. 
with four leases canying a 20% royalty and one carrying a 12.5% royally. All the state leases also 
include a net profit share percentage, ranging from 40% to 93 2% (see Figure B. 19) (MMS 1989; ADNR 
19910.
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Figure B.18. NU map and postulated outline o f the accumulation.

Current status of ownership provides that costs will be shared (unless otherwise stated in the Unit 
Operating Agreement) as follows (ADNR I99ID

Amerada Hess (operator) 80.85%
Murphy Oil USA. Inc. 1.92%
Shell Western E&P. Inc. 17.23%

Total NU area is 30.837.99 acres comprised o f 7.494.50 acres o f federal land and 23.343.49 acres of 
state land (see Figure B.19).
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B.8 Seal Island/Northstar Issues

As the NU evaluation process continues during the current POD covering the period from 1990 
to 1994, the primary technical issues are the size of the accumulation, development costs, and the field 
production rate.

It appears the NU owners currently think the accumulation is too small to be economically 
developed The high test rates in the exploration wells indicate good reservoir rocks in the Sadlcrochit 
and ihe high gravity reported indicates good quality crude. The economics of construction o f 
development and production facilities, including ice-resistant platforms and subsea pipelines in 50 ft water 
depths 15 mi offshore, present tormidablc challenges. For comparison. Endicott field, lies 2 ini offshore 
in about 4 ft water depths, produces trom a gravel island, and is connected to shore by a gravel 
causeway. Total, ultimate reserves tor Endicott arc 403.8 MMBO.

Ultimately, the working interest owner will have to decide whether the accumulation is economic 
to produce. The net profit share provisions of the state leases add a very significant burden to the 
economic viability o f NU

B.9 Sandpiper Island History

Leases were first acquired in what would eventually be called the Sandpiper Island area in OCS 
Lease Sale 71 in 1982. It is located approximately 25 mi northwest o f Prudhoe Bay Six leases in the 
immediate area totaled S73.731.567 in successful high bids at the federal sale. Shell Western E&P Inc. 
became the operator for a group consisting o f Shell. Amoco Production Co.. Murphy Oil USA. Pctrofina 
Delaware Inc.. and Koch Industries Inc

By 1986. Shell had constructed Sandpiper Island to drill the first well on the group’s Harvard 
prospect. The gravel island was built for an estimated cost o f $29 MM (OGJ 1986a). That year Shell 
drilled the OCSY-370 No. I (Sandpiper No. 1) to a total depth of 12.575 ft. Dunng tests o f the 
Sadlcrochit. the well flowed at a rate of 2.419 BOPD, 275 BWPD. 3613 GOR. 4 1.2°API gravity from 
a lower zone and 409 to 2.325 BPD condensate. 2.9 to 18.6 MCFPD, 49 to 51*API gravity from an 
upper zone (AOGCC 1986). The well bottomed approximately 3.300 ft nonh o f the island.
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SEAL ISLAND / NORTHMAN, WITH N tl PROMTS INURES! •  PACE 1 
NES LOW OIL PRICE 

H i l l  IONS or THEN CURRCNt S
•  i t t t l t l l i l t l l t l l M t t , ! , , !

OIL PROOUCTION RATE, MM)l/d»y

1994 

o on

1995 1996 1997 1998 1999 2000 2001 2002 2001 2004 2005

OIL PRICE

u .uu 0 .00 0 .00 21.92 41 .10 54.80 34 .80 54.80 54 .80 54.80 46.58

WELLHEAD OIL PRICE 

CROSS REVENUE

13.22
•If .O V

12.42
S19.95

14.66
S22.14

17.05
S24.45
19.38

S26.90
21.61

S29.4V
21.91

S31.91
26 .16

S34.46
28.37

S37.17
30.70

S40.01
11.32

*43.01
35.99

TOTAL OPERATING COST

10 SO SO SO S155 S324 S478 S523 S567 S6I4 S666 S612

COST SNARING FEE 

OPERATING COST IN CONSIANI S 
CUM OP COST IN CONST t

ROTALTT

0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

51
0

41
41

93
0

72
113

151
0

113
226

157
0

113
339

162
0

113
452

168
0

113
565

174
0

113
678

180
0

113
791

SEVERANCE TAX 
AD VALOREM 

CONSERVATION TAX 
CONSERVATION SURTAX 

STATE NET PROMT INURES! 
STATE INCOME TAX

U
0
0

0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0

0
0
0
0

30
5

28
0

0
28
0

62
10
28
0
1

89
0

92

19
2e
0
i

127
0

100
IB
28

0
1

149

109
19
28
0
1

170

118

25
28
0
1

187

128
27
27

0
1

211

117

15
27

0
1

186

TOTAL STATE 

FEDERAL income tax

190 267 297 326 359 394 345

OPERATING CASH ELOU

0 0 0 0 0 0 0 0 0 0 0 0

TOTAL INVESTMENT
CUM INVESTMENT IN CONST S
TOTAL CASH FLOW

u
0
0

so

0
434

385
S-4J4

0
450
720

S-4S0

0
538 

1,215 
S* 538

13
75

1,275
S-62

42
78

1,335
*-36

59
40

1,365
S19

70
42

1.395
*28

79
14

1,405
S65

87
0

1.405
S87

98
0

1,405
S98

87
0

1.405
S87

ClH PU TOTAL CASH flOU 
CUM PU STATE REVENUE 
CLH PU rEOERAl REVENUE

SO00
• II I0

0
■60300

•92100

NOMINAL OISCOUNT RAJE |S I0X

-955
490

•922
1410

•964
2600

•952
3000

929
5000

•899
6200

•820
2390

-846
8330



2006 2007

OIL PRODUCTION RATE, Ml>6l/d»y 

OIL PRICE
WELLHEAD OIL PRICE

CROSS REVENUE

TOTAL OPERATING COST 
COST SHARING PEE 
OPERATING COST IN CONSTANT S 
CUM OP COST IN CONST 1

ROYALTY 
SEVERANCE IAX 
AO VALOREM 
CONSERVATION TAX 
CONSERVAIION SURTAX 
STATE NET PROFIT INTEREST 
STATE INCOME TAX

TOTAL STATE

TEOERAL INCOME TAX

OPERATING CASH TlOU 
TOTAL INVESTMENT 
CUM INVESTMENT IN CONSI S 
TOTAL CASH FLOW

CUM PU TOTAL CASH PlOU 
CUM PW STATE REVENUE 
CUM PU FEDERAL REVENUE

39 .5? 33.65

SOS.31 S47.73
32.90 39.76

1546 S4BS

IB6 1B6
0 0

ITS 109
904 1,013

105 94
9 fl

26 25
0 0
T 0

150 119
0 0

247

0 0

70 56
0 0

1.40S 1,405
S70 S56

1 82 8 1-815
90S 964

■  ■ ■ ■ ■ ■ ■ ■ ■ ■

i l  1SLANO / NORTHSTAR, WITH NCI PROF ITS INTEREST PACE

2009 2010 2011 2012 2013 2014 2015

24.31 20.67 ,  17.57 14.93 0 .00 0 .00 0 .00

S52.92 155.70 158.08 160.56 163.18 165.8? 168 .7 !
43 .66 45.38 46 .46 47.05 48.69 46.99 47.88

S387 1342 1298 1256 to 10 10

186 106 106 106 0 0 o
0 0 0 0 0 0 o

102 98 95 92 0 0 o
1,221 1,319 1,414 1,506 1,506 1,506 1,506

74 66 57 49 0 0 o
6 5 4 4 0 0 0

24 23 22 21 0 0 o
0 0 0 0 0 0 0
0 0 0 0 0 0 o

66 43 19 -2 0 0 0
0 0 0 0 0

170 136 103 71 0 0 0

0 0 0 0 0 0 0

31 20 9 -1 0 0 0
0 0 0 0 0 0 o

1,405 1.405 1,405 1.405 1,405 1,405 1,405
S31 120 19 t*1 

NIMINAl DISCOUNT RAIE IS 10X

SO 10 10

1-601 1-797 1-796 1-796 1-796 1-796 1-796
1,039

0
1,062

0
1,076

0
1,089

0
1,089

0
1,089

0
1,039
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Estimated Total Revenues

State.Hevenuos 
S to le  Royolty
State Supplemental Royalty 
NPSL
State Shore o f Federal Royalty 
Severance Tax 
Spill & Conserv. Tax 
Ad Valorem  Tax 
Incomo Tox
Total

FederaiBevenues
Royalty (Not o f S tate Sharo) 
Income Tax
Total

B PX A C osIl FIow  
A fter Tax Funds Flow 
Real Rate o f Return

Totals may not add duo to rounding.

N o r t h s t a r  E c o n o m i c  E v a l u a t i o n  n a t v r a l "1
R E S O U R C E S

" J

w ith Supplemental Royalty With Not Profit Sharo With Not Profit Share
and and nnd

Early Development Early Development Delnyod Development

(Real 1 9 9 6  Dollars)

2 5 6  2 5 6  2 5 7
37 0 0

0  8 5  4 1
16 1 6  1 6
6 8  5 8  5 9

3  3  3
4 2  4 2  4 6
24 22 23

4 3 5  4 8 1  4 4 4

4 4  4 4  4 4
215 198 213

2 5 9  2 4 3  2 5 8

3 4 9  3 1 8  3 4 6
2 0 .0%  1 9 .9 %  2 0 .4 %

• m il / tA » 0
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N o r t h s t a r  E c o n o m i c  E v a l u a t i o n

E s t i m a t e d  T o t a l  R e v e n u e s

With Supplemental Royalty 
and

Early Development

W ith Net Profit Share 
and

Early Development

NATURAL
RESOURCES

With Net Profit Shoro 
and

Delayed Development

3 tale. Revenues 
State Royalty
State Supplemental Royalty 
NPSL
Stato Shore o f Federal Royalty 
Sevoranco Tax 
Spill & Consorv. Tax 
Ad Valorem  Tax 
Income Tax
Total

EederaLRovfinues
Royalty (Net o f S tate Sharo) 
Income Tax
Total

BPXA Cash J I q w  
After Tax Funds Flow

169
20
0

11
43

2
27
15

286

29
133
162

167

(D iscounted Net Present V a lue ’ )

169
0

37
11
43

2
27
1.4

303

29
127 .
156

155

140
0

14
9

36
1

25
1 2

237

44
213
258

139

’Assuming 10 p«rctnl nominal discount rals. ToUls may nol add do* to rounding.
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N o r t h s t a r  E c o n o m i c  E v a l u a t i o n

■ i )

& N A T U R A L
RESOURCES

E s t i m a t e d  T o t a l  R e v e n u e s

With Supplemontol Royalty 
and

Early Dcvolopmcnt

Witlr Not Profit Sharo 
and

Early Development

With Net Profit Shure 
and

Delayed Development

Stalo.Rovonucs 
Stato Royalty
Stato Supplemental Roynlty 
NPSL
Stato Share o f Fcdoral Royalty
Severance Tax
Spill & Consorv. Tox
Ad Valorem Tax
Income Tox
Total

EedcroLRcvimuGS 
Royalty (Net o f S tato Shore) 
Incomo Tax
Total

B P X A  C a s h  F l o w  
After Tox Funds Flow 
Real Rato o f Return

2 5 6
3 7
0

16
5 8
3

4 2
24

4 3 5

4 4
215

2 5 9

3 4 9  
2 0  0 %

(Rea1 1 9 9 6  Dollars)

2 5 6
0

8 5
1 6
5 8

3
4 2
2 2

4 8 1

4 4
198

2 4 3

3 1 8
1 9 . 9 %

2 5 7
0

4 1
1 6
5 9

3
4 6
23

4 4 4

4 4
213

2 5 8

3 4 6
2 0 . 4 %

Totals may not add duo lo rounding.
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N o r t h s t a r  E c o n o m i c  E v a l u a t i o n n a , i , u a l
R E S O U R C E S

E s t i m a t e d  T o t a l  R e v e n u e s

With Supplomontnl Roynlty 
and

Early Development

W ith Not P io lit Shnro 
and

Enrly Development

With Not Profit Shnro 
and

Dolnyod Development

State.Roycnucs 
State Roynlty
Stnto Supplomontnl Roynlty 
NPSL
Stote Shore o f Fodornl Roynlty 
Sovcronco Tox 
Spill & Conserv . Tox 
Ad Vnlorom Tox 
Income Tax
Total

317
51
0

20
67

3
53
30

541

(Nominal D o lla rs ')

317
0

127 
2 0  
67
4

53
27

615

350
0

69
2 2
75

4
63
32

615

Federal Revenues
Royalty (Not o f Stato Shnro) 
Income Tox
Totnl

BPXA Cash Flow 
After Tox Funds Flow 
Renl Ra le o f Return

55
273

3 2 8

4 7 8  
2 0  0%

55
247

3 0 2

4 2 9
1 9 . 9 %

61
295

3 5 6

5 1 6
20.4%

* At turning 3 2 potcant Inflation t i t  ftom OCR Fill IMS On# Prka re itta U  Total* n\»j not add duo to founding

annut* IK !?*•* I«M« * M*H •* A |  MM Miff ««..««*• gi <m#M(
«mm* mi M I»m r«g« im t



N o r t h s t a r  E c o n o m i c  E v a l u a t i o n
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N A TU R A L  
K C S O  IK C ES

E s t i m a t e d  T o t a l  R e v e n u e s

With Supplemental Roynlty 
nnd

Enrly Development

W ith Net Profit Shnro 
nnrl

Enrly Development

With Not Profit Share 
and

Dclnycd Development

State.RavenuQS 
Stnto Royalty
Stato Supplomontal Roya lly  
NPSL
Stato Sharo o f Federal Royalty 
Severnnco Tox 
Spill & Consorv . Tax 
Ad Valorem  Tax 
tncomo Tox
Total

Federal Revenues 
Royalty (Not o f S tato Shore) 
Income Tax
To ta l

B P X A  C a s h  F l o w  
Aftor Tax Funds Flow

1 6 9
20
0

11
43

2
27
15
286

2 9
133

1 6 2

1 6 7

(D iscounted Net Present V a lu e ')

1 6 9
0
37
11
43

2
27
14
303

29
127
156

155

140
0

14
9
36

1
25
1 2
237

44
213

258

139

*Attumlng 10 partant nominal dlacounl rata Total* may nol add dua lo rounding
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N o r t h s t a r  E c o n o m i c  E v a l u a t i o n NATURAL

RESOURCES

A c c o u n t i n g  f o r  tho o f f o c t s  o f  "P r i c e  
V o ln t i v i t y "

E s t i m a t e d  T o t a l  R e v e n u e s

S t a t e  R e v e n u e s  
S t a t o  R o y a l t y
S t a t o  S u p p l e m e n t a l  R o y a l t y  
N PSL
S t o t o  S h a r o  o f  F odo ro l  R o y n l t y
S e v e r a n c e  T ax
Spi l l  & C o n s e r v .  T ax
Ad  V a l o r o m  Tax
I n c om e  T a x
To ta l

Federal Revenues 
Ro yn l t y  (No t  o f  S t a t e  S h a r o )  
I n c o m o  T o x  
T o ta l

BPJSA-CnsliJilQW 
A f t e r  T a x  F u n d s  F l ow  
R ea l  R a t e  o f  R e tu rn

W i t h  S u p p l e m e n t a l  R o y a l t y  
an d

Ear l y  D e v e l o p m e n t

W i t h  Ne t P ro f i t  S h a r e  
and

Ear l y  D e v e l o p m e n t

W i th  Net P ro f i t  Shn ro  
and

D e l a y e d  D e v e l o p m e n t

2 5 5
5 0
0

1G
5 6

3
4 0
24

4 4 4

4 4
2 1 8
2 6 2

3 5 5
2 0 .8 %

( R e a l  1 9 9 6  D o l l a r s )

2 5 6
0

1 0 7
1 6
5 8

3
4 0
2 2

5 0 2

4 4
198

2 4 2

319
2 1 .1 %

2 5 7
0

4 1
1 6
5 9

3
4 6
23

4 4 4

4 4
213
2 5 8

3 4 6
2 0 . 4 %

•A*ium lng 1 J ptrc tn l InfliUon r*l* from DOR f i l l  1*1 J Di m  Prlca roi*c*«t ToUlt m iy  nol »dd do* lo rounding
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N o r t h s t a r  E c o n o m i c  E v a l u a t i o n ) NATURAL
RESOURCES

Accoun t i n g  f o r  th o  e f f e c t s  o f  "P r i c e  
Vo ln t i v i t y "

E s t i m a t e d  T o t a l  R e v e n u e s

S t a t e .R e v e n u e s  
S tn to  R o y a l t y
S t a t o  S u p p l om on t o l  R o y o l t y  
N PSL
S t a t o  S h a r e  o f  F ede ra l  R o y a l t y
S e v e r a n c e  T ax
Spl ' l  & C o n s e r v .  T ax
Ad  V a l o r e m  Tnx
I n c om e  Tnx
To ta l

Eflderal Revenues 
R o y a l t y  (Ne t o f  S t a t o  S h a r o )  
I n c om o  Tox 
To ta l

BPXA.Cflsh.EJow 
A f to r  Tnx  Fu nd s  F l o w  
Rea l  R a t e  c f  R o tu rn

W i th  S u p p l em en t a l  R o yn l t y  
and

Enrly D e v e l o p m e n t

W i t h  No t  P ro f i t  S h o r e  
and

Ea r l y  D e v e l o p m e n t

W i th  Net P ro f i t  S h a r e  
and

D e l a y e d  D e v e l o p m e n t

3 1 7
6 4  
0

2 0
6 5  

3
5 0
30

5 5 1

5 5
277
3 3 2

(Nominal D o lla rs ')

3 1 8
0

1 5 8
20
6 7

4
5 0
27

6 4 3

5 5
245
3 0 0

4 8 6
2 0 .8 %

4 2 7
2 1 .1 %

3 5 0
0

6 9
2 2
7 5

4
6 3
32

6 1 5

61
295
3 5 6

5 1 6
2 0 . 4 %

*Atfuming 3 2 |>ffe»nt Inti* Ion rate Irom DOR Fall 199S Oat* Pi»c* FoffcatL Total* may nol add du* lo rounding
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M E M O R A N D U M S t a t e  o f  A l a s k a

Departm ent o f Law

to :  Honorable John T Shively 
Commissioner
Department ofNntural Resources

from: Jtines L Baldwin
Assistant A ltorrey General 
Governmental Affairs - Section

o a t i :  March 26. 1996 
file no.: 663-96-0441 

telephone no.: 465-3600
s u b je c t :  Necessity for legislation to 

implement net profit share 
reduction

We were asked whether the Commissioner o f  Natural Resources has the statutory 
authority to reduce the net profit share payments required under the Northst?r leases held by BP 
Exploration (Alaska) Inc. After considering that question, we conclude it would be prudent to seek 
express statutory authority for this action. Wc also discuss other legal issues that bear on proposed 
remedial legislation.

1. Authority Under Existing Law.

Alaska Statute 38 05 180 is a comprehensive statute which sets out the Commissioner 
o f Natural Resources* authority regarding oil and gas leasing. Section 180 contains express authority 
in two subsections for the commissioner to modify the royally provisions o f an oil and gas lease. 
However, neither section 180 nor the Alaska Land Act (AS 38.05) defines the meaning o f  the term 
"royalty." To add to the difficulty o f statutory construction, section 180 lacks express authority for 
reduction o f a net profit share interest.

The Northstar leases are within the Northstar unit. To implement unitization o f  a
field.

The commissioner may, with the consent o f the holders o f the leases involved
. . .  change . .  royalty requirements o f  the leases___

AS 38.05.180(p); (emphasis added). Section I80(p) provides that a change may be made "in 
connection with the institution and operation o f a cooperative unit plan." The Department o f  Natural 
Resources (department) interprets section 180(p) to bo applied only at the institution o f  a unit. For 
this reason, section 180(p) is not germane to the instant transaction. In any case, section 180(p) was 
amended during the first session o f the Nineteenth Alaska State legislature to provide in part that the 
commissioner
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"may not decrease royalty on leases in connection with o cooperative or unit 
plr.n except as provided in (j) o f this section.

Sec. 3 . ch 85, SLA 1995 Section 180 ( j) permits the commissioner to
provide for an increase or decrease or otherwise modify royalty, to allow for 
production that would not otherwise be economically feasible. . . .

Section 18(Xj) contains intrinsic evidence that the legislature meant only to cover the royalty share 
in amount or value o f production removed from the lease. For example, in seciioti 180 (j)(3 )(C )(i) 
and (4)(A ) limits are imposed on the commissioner's power to reduce a royalty using the terms 
"royalty percentage" or "royalty rate " The use o f  these terms is evidence that the legislature meant 
section 180 (j) lo apply only to a share in the amount or value o f producticn. not to a reduction o f 
a share o f the net profit derived from the lease. The foregoing intrinsic evidence o f  meaning is 
consistent with your testimony given when section 180(j) was under consideration before enactment 
by the legislature. You testified, 'there was no reference made in [SB 207] to ’net profits leases'.. . .  
There could be negotiation on the base royalty, but not the net profit portion ." Senate Finance 
Committee Minutes. SB 207, May 11, 1995 . Senate Bill 207 was never subsequently amended to 
cover the omission highlighted by the commissioner Senate Bill 207 was passed by the legislature 
was signed into law by the governor and became ch. 85, SI.A 1995.

There is no commonly understood definition o f  a net profit share.1 A net profits 
interest may be interpreted to be either the equivalent o f  a royalty which is an interest in land, or it 
could be considered only a contract nght which is severable from an interest in realty. We would be 
remiss i f  we did not acknowledge that the department has without discussion, on occasion, 
interpreted the term "royalty requirements" in section 180 (p) to include a net profit share interest. 
Similarly, the Minerals Management Service, the federal agency equivalent to the Division o f  Oil & 
Gai, haa interpreted the term "royalty," in the context o f a royalty reduction, to include net profit 
share payments. §££ 30 C F R 5 203 50 The past administrative interpretations o f the department 
are limited in number and o f fairly recent origin. For this reason, we are unable to conclude there has 
been a contemporaneous construction that a net profit share is included within the meaning o f 
'royalty." For these reasons and the analysis o f the relevant provisions discussed above, we believe 
there is substantial doubt that section 180 prescribes a method for reducing a net profit share interest

We believe that it would not be prudent to assume that the term ’ royalty," as used in 
subsection (p), includes net profit share payments. I f  that were the case, the commissioner’ « only 
statutory authority to reduce the net profit share payments required under the Northstar Unit leases

1 Sfifl Christy v Petrol Resources Coro . 691 P 2d 59, 61 (N.M . App. 1984X"net profit! 
interest* has no independent meaning, and nature o f the interest must be determined from provisions 
o f  the instrument creating it).



Hon. John T. Shivclv
Our File No. 663-96-0441

March 26, 1996
Page 3

ii set out in AS 38.05.180<j) For the reasons stated above, we believe that a decision to reduce a 
net profit share using the authority contained in section 1800) would be vulnerable to a judicial 
challenge Further, under section 180 (j), the commissioner may reduce royalty on unitized leases if 
tho lessee makes a "dear and convincing showing that a modification o f  royalty meets the 
requirements o f this section and is in the best interests o f the state." AS 38.05.180(j)(2). The 
purpose o f subsection (j) is “ to allow for production that would nor otherwise be economically 
feasible," You have informed us that the Northstar Unit development does not meet this standard. 
It would be preferable to seek independent authority for the Northstar net profit share reduction in 
a way that would bring certainty to the state and the leaseholder while avoiding these difficult legal 
issues.1

2. Local or Special Legislation

The department intends to seek the narrowest possible provision to specifically 
authorize amenciments to only the Northstar leases. Consistent with your instructions, we havo 
prepared a bill to accomplish this goal. You ask whether such a bill would violate the Alaska 
Constitution. The prohibition against local or special legislation provides

The legislature shall pass no local or special act if a general act can be made 
applicable Whether a general act can be made applicable shall be subject to 
judicial determination

Alaska Conit. Art. IT. Sec. 19

Section 19 has not been recently applied by the Aiaaka Supreme Court. In 1975, 
section 19 was applied to invalidate a statute that mandated the creation o f  an Eagle Rivcr-Chugiak 
Borough. Abrams v. State. 534 P 2d 91 (Alaska 1975). In Abrams, the court recognized that a 
statute may affect only one o f a few areas and yet relate to a matter o f statewide concern or common 
interest.

In 1977, section 19 was again applied to validate a statute authorizing a trade o f land 
between the federal government, the state, and a Native regional corporation State v Lewis. 559 
P.2d 630 (Alaska 1977). pen denied, 432 U  S 901 (1977) The court found that the land trade was 
unique, but o f statewide concern. The Lewis, court propounded a test to be used in determining 
whether a statute violates the special or local prohibition It was substantially the same as the test 
used u> determine the validity o f nonsuspect classifications challenged as violative o f equal protection 
The state merely had to show n rational basis, a good reason, to justify the special treatment.

There may be implied authority to amend the net profit share term o f an oil and gas lease 
granted under AS 38 05.180 While that authority may exist, it has never been used to reduce a net 
profit lease. On a matter o f such significance, this transaction should not become the »est case.
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In 1978, the court articulated a unified equal protection analysis that avoids 
distinguishing between suspect and nonsuspect classifications by using a sliding scale to weigh the 
interests involved in nny classification State v Erickson. 574 P.2d 1 (Alaska 1978). The court 
applies a single test that is flexible and dependent on the importance o f  the rights involved. The more 
fundamental the nght involved, the more compelling the interest the state must have for preferring 
one clusmember over another. Commercial Fisheries Entry-Commission v _Appkcdik. 606 P.2d 
1255 (Alaska 1980)

There has not been a case involving the local or special legislation prohibition since 
the unified equal protection test was adopted by the court. It remains to be seen how the court will 
apply an equal protection analysis to a statute claimed to violate section 19

According to the department, there arc approximately 39 leases earning net profit 
share provisions. It is possible that other leaseholders will claim discrimination if they arc not also 
given relief from a corresponding net profit share provision We doubt that a leaseholder would 
prevail in a claim that a statute permitting the reduction o f a leaseholder's net profit share interest 
implicates a fundamental right It is not a foregone conclusion that the other leaseholders are similarly 
smutted to the Northstar leaseholder Wc doubt there is a class o f similarly situated leaseholders who 
would be discriminated •, junrt by a hill that only applies lo the Northstar leases The effect o f  a net 
profit share on a specific field will be subject to different economic assumptions (except price).

The state's interest advanced by the proposed statute is to bnng the Northstar leases 
into production in a way that also encourages other employment and economic activity in the state. 
The state depends on petroleum revenues for approximately 85 percent o f its general fund revenues. 
For this reason, a statute specifically directed io the Northstar leases can be sAid to have statewide 
significance The reduction in net profit sharing is tied to promises o f local manufacture and assembly 
o f  facilities to develop the leases This will lead to substantial economic activity in the railbeh region 
o f  the stare in which over half o f the population o f the state resides There will be a direct economic 
benefit to the North Slope Borough derived from increased tax revenues Production from the 
Northstar Unit will decrease the TAPS tariff for all existing North Slope fields and will likely extend 
the life ofTAPS thereby making it more likely that fields not currently in production can be brought 
into production.

It will be the department's responsibility to carefully articulate the state’s interest 
during legislative hearings on the bill proposing the net profit share reduction. This must be done 
with the goal in mind o f establishing a detailed legislative history supporting the interests o f the state. 
The legislative history will be important because the ultimate decision "whether a general act can be 
made applicable" rests with the Alaska Supreme Court
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3 Public Purpose.

The proposed reduction in the net profits share provisions o f  the Northstar leases 
raises the question o f whether there might be an expenditure o f future state revenues without a valid 
public purpose. It is debatable how much revenue, if any, would be foregone i f  the reduction in net 
profit share takes efFcct The amount is dependent on when the leases go into production, the value 
o f oil and other production from the lease, and when the leases become profitable under 11 A. A.C. 
83 .210-.295.

The Alaska Constitution requires that state money be expended only for public 
purposes. Alaska Const, art IX. sec. 6. To satisfy the public purpose doctnne. the benefit to tho 
public mmt be the direct and primary purpose o f an expenditure. It is permissible if the expenditure 
also has an indirect private benefit However, the reverse (direct private benefit with only secondary, 
indirect public benefit) constitutes violation o f the public purpose doctrine

The analysis is similar to a determination whether there is adequate consideration to 
support a contract. I f  there is valuable consideration received by both the state and the leaseholder, 
the benefit to the state may be characterized as direct. In the case o f the Northstar leases, there is a 
trade-off between expedited development o f the leases and the loss o f uncertain future revenue. The 
expedited development comes combined with in-state manufacture and asjcmbly o f production 
facilities The magnitude of the loss in revenue is highly speculative because the value o f production 
from the leases depends on the whims o f  the marketplace.

Because the Stale leased the oil rights at the Northstar field pursuant to the 
constitutional mandate to obtain the maximum public benefit, an effort to expedite production vitally 
ftffecu the public interest. Sjs Swindel v. Kellv. 499 P.2d 291, 298 n 27 (Alaska 1972)(ruling that 
Stale Constitution recognizes value o f all public lands); Alvcska Ski Corp v Holdswonh 426 P .2d 
1006, 1011 (Alaska 1967)(ruling tint "our constitution reflects . . .  the importance o f our land 
resources and o f  the concomitant necessity for observance o f legal safeguards in the disposal or 
leasing o f state lands " ) Sffi alia Trustees For Alaska v. Stale. 736 P.2d 324. 335 (Alaska 
1987Xfinding that State was granted large land holdings under the Statehood Act to "ensure the 
economic and social well-being o f the new state.") Given the public’ s vital interest in deriving the 
maximum benefit from the leasing o f  state lands, the court would likely liberally construe the 
proposed net profit share reduction provisions in the State’ s favor. SfiE State v Moncrief. 720 P.2d 
470, 475 (Wyo. 1986X slating that i f  a governmental mineral lease is ambiguous, a court must then 
recognize that the government officials’ duty "to realize the largest possible proceeds is a surrounding 
circumstance which must be considered when interpreting these leases ")

The Alaska Supreme Court tends to give a certain amount o f deference to the 
judgment o f the legislature concerning whether and how state resources may be expended for a 
particular purpose S« . D iAm ond v. A laikf State Dcvclppmcnt.CorrQrntion. 376 P 2d 717, 721

I
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(A la sk a  1962)(* .ourt w ill n o t set a s id e  f in d in g  o f  p u b lic  p u rp o s e  u n le s s  it c le a rly  a p p e a rs  th a t  su c h  
find ing  is a rb it ra ry  and w ith o u t an y  re a so n a b le  b as is  in fac t). T o  b e  su re , th e re  w ill b e  s o m e  
uncertain ty  i f  th is  ques tion  is litigated T h e  A lask a  S u p re m e  C o u r t h as  s ta te d  th a t th e  p h ra s e  "p u b lic  
p u rp o se "  re o re se n ta  a co n c ep t w h ic h  is n o t c a p a b le  o f  p re c ise  d e f in itio n  D c A rm o n d . 3 7 6  P .2 d  a t 
721. W alker v  A laska  S u r e  M n n e a o c  A n n c ia t in n .  4 1 6  P .2 d  245  (A la s k a  1966) T h e  c o n c e p t  is  an  
ev o lv in g  o n e  fo r  w h ic h  "it w o u ld  b e  a d is s e rv ic e  to  fu tu re  g e n e ra tio n s  fo r  ( th e  S u p re m e  C o u r t]  to  
a ttem p t to  d e f in e  . . . "  Jd, T h e  c o u r t w ill e x a m in e  th e  "e n tire  fa c tu a l a n d  g o v e rn m e n ta l c o n te x t  to  
determ ine w h e th e r  a particular plan o f  ac tion  serves a  public  p u rp o se ."  W rig h t v  C itv  o f  P a lm e r  4 6 8  
P .2d  326, 330  (A la sk a  1 9 7 0 )(c ita tio n  o m it te d ) . In  e s se n c e , a  d e te rm in a tio n  o f  p u b lic  p u rp o s e  m u s t 
b e  m a d e  in e a c h  c a s e  on  th e  basis o f  th e  p a r t ic u la r  f a n s  an d  c irc u m s ta n c e s . D e A rm o n d . 3 7 6  P .2 d  
a t 721 .

W e  b e liev e  th a t a c o m p e ll in g  case  c a n  b e  m ade  th a t  th e re  is a d e q u a te  c o n s id e ra t io n  
to  su p p o rt a f in d in g  o f  a d irec t an d  su b s ta n tia l p u b lic  b enefit f lo w in g  f ro m  th e  re d u c tio n  o f  th e  n e t 
p ro f i t  sh a re , W e  ass ig n  a lo w  p ro b a b ility  t o  th e  p o ss ib ility  o f  a su c c e s s fu l c h a lle n g e  b a s e d  o n  th e  
pub lic  p u rp o s e  d o c tr in e

4 C o m p e ti tiv e  B id d in g  P rin c ip le s

It m a y  be p o ss ib le  to  c o n s id e r  a  n e t p ro fit sh a re  to  b e  a c o n tra c t r ig h t o f  th e  
le aseh o ld er. A  p u b lic  c o n tra c t can  b e  a m e n d e d  b y  th e  c o n tra c tin g  p a n ic s .  T h e  p o w e r  t o  a m e n d  a 
p u b lic  c o n tra c t  is  a  n ec essa ry  e lem en t o f  c o n tra c t  ad m in is tra tio n  It is  n o t c e r ta in  th a t  ju d ic ia l  

c o n s tru c tio n s  o f  th e  ab ility  o f  an a d m in is tra tiv e  o ff ic e r  to  am end  a  p u b lic  c o n tra c t w ill a p p ly  to  th e  
p o w e r  to  am e n d  a  c o n tra c t  righ t convey  ed  a lo n g  w ith  an  o il and g a s  le a se .

T h e  p o w e r  o f  am e n d m e n t h a s  its  lim its . T h e  ab ility  to  a m e n d  is g re a tly  r e s t r ic te d  i f  
the co n tra c t w a s  aw ard ed  th rough  th e  co m p etitiv e  b idd ing  process. T h e  r e a s o n  fo r  th is  is th e  p re m is e  
th a t a  m a te r ia l c h a n g e  in a c o m p e titiv e ly  b id  c o n tra c t a m o u n ts  to  a n e w  c o n tra c t. M c K in n o n  v. 
A L P E T C O . 6 3 3  P .2d  281 . 287  (A laska 1981). A  n e w  co n tra c t can  o n ly  b e  a w a rd e d  th r o u g h  a n o th e r  
ro u n d  o f  c o m p e ti t iv e  b ids Jd .

T h e  ru le  ag a in st m a te ria l a m e n d m e n ts  w a s  a p p lied  in  K en a i L u m b e r  C o ..  In c  v. 
LeReache. 6 4 6  P  2d  2 1 5  (A laska 1982). In  KsasULumbffiT, th e  A laska S u p re m e  C o u r t  o f fe re d  f a c to rs  
fo r d e te rm in in g  w h e n  an  a m en d m e n t is m a te r ia l T h e s e  fa c to rs  in c lu d e :

(1 )  th e  leg itim ac y  o f  th e  re a s o n s  fo r  th e  c h a n g e ,

(2 )  w h e th e r th e  re a s o n s  fo r  th e  c h a n g e  w e re  u n fo re s e e n  a t  th e  tim e th e  c o n t r a c t
w u  made.

(3) th e  tim in g  o f  th e  c h a n g e ;
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(4 )  w h c lh e r  th e  c o n trn c t c o n ta in s  c la u se s  a u th o r iz in g  m o d ific a tio n s ; a n d

(5 )  th e  e x te n t o f  th e  c h a n g e  re la tiv e  to  th e  o rig in a l c o n trn c t.
64 6  P .2 d  at 221

It m a y  b e  p o ss ib le  to  fo rm u la te  an  a rg u m e n t th a t th e  re a so n s  fo r  a m e n d in g  th e  
N o rth s ta r  leases a re  le g itim a te  and  w e re  u n fo re se e n  a t le a se  fo rm a tio n  T h e  tim ing  o f  th e  c h n n g e  is 
su ffic ie n tly  d is ta n t fro m  fo rm a tio n  o f  th e  leases  to  n e g a te  an y  c la im  th a t  it is a p re te x t  to  a v o id  
reso lid ta tio n  o f  th e  leases  H o w e v e r , th e  e x ten t o f  th e  c h a n g e  is su b s ta n tia l en o u g h  to  ra is e  s e r io u s  
questions as to  w h e th e r factor (5 )  ab o v e  can b e  satisfied O th e r  p e rs o n s  w h o  co m p e te d  fo r  th e  le a se s  
m ay  cla im  tha t s in ce  th e  net p ro fit sh a re  w as  the  so le  v a ria b le  in th e  le a se  sale, it is su c h  a  m a te r ia l 
te rm  th a t a c h a n g e  c a n n o t b e  m a d e  w ith o u t v io la tin g  th e  c o m p e ti tiv e  b id d in g  s ta tu te . U n c e r ta in ty  
concern ing  the sta le 's  p ro s p e c ts  fo r  p rev a ilin g  in  any lit ig a tio n  o n  th is  is su e  g ives an  a d d itio n a l b a s is  
fo r  o u r  advice th a t th e  d ep artm en t seek independent s ta tu to ry  a u th o r i ty  fo r  th e  N o rth s ta r  tr a n s a c t io n .  
T h e  A Ja ik a  S u p re m e  C o u r t h a s  held  th a t c o m p e ti tiv e  b id d in g  is n o t n e c e s sa ry  u n le ss  " re q u ire d  b y  
constitu tion , sta tu te , o rd inance o r  reg u la tio n  " M c K in n o n . 6 3 3  P .2 d  a t  2 8 7  I f  th e  le g is la tu re  w e r e  
to  d irec tly  a u th o r iz e  th e  a m e n d m e n ts  to  th e  N o r th s ta r  leases , th a t  a u th o riz a tio n  w o u ld  ta k e  
p reced en ce  o v er an y  o th e r  s tam te  requ iring  c o m p e titiv e  b ids, ju s t  a s  se c tio n  180(j) ta k e s  p r e c e d e n c e  
o v e r  an y  o th e r  c o m p e ti tiv e  b id d in g  s ta tu te

W e  h o p e  th a t th e  fo re g o in g  m e m o ran d u m  a d e q u a te ly  a d d re sse s  th e  re a s o n s  w h y  it 
w o u ld  b e  p ru d e n t to  se ek  sp ec ific  a u th o r i ty  from  th e  le g is la tu re  to  tc d u c e  the  n e t p ro f it  s h a re  
p rov isions ap p lica b le  to  th e  N o r th s ta r  leases  W e a re  p re p a re d  to  a s s is t th e  D e p a rtm e n t o f  N a tu ra l  
R e so u rc e s  in  se e k in g  p a s sa g e  o f  a  bill to  acco m p lish  th is  p u rp o se

JLB/dh
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I m i  rvfpood ta f to thro* quwucnu *n  nm La your M atch 22 raenc.

I , I hivt not fctind explicit itKutory or n|U)ftory euihonty tor*nofcod»(c m  oil and gas 
l m  ai aeemi to be osacm piead is  tha North Stsr fltld lu l l ,  f i n  by urcy o f apedflc 
fflCMpl*, 11 AAC 71,203 authentic* xroeaiaxnt of timber *nd mtttrilJa tomruu wrapt 
thzt th* KscadaiMt ’may not ramriiUy aJtoot or chan** fit* mocriag or InUai of tha 
aartruV 11 AAC 71.20J0 >). Tb* 1mm dwwea applicable to th* North Sur field leuu 
may lufiurlM or prorida for mwgotiatloe aodar apersdflo ebnunKucea, bul 1 don t ksew

B*«b ahatot n  npU ob ccuum or rtfo lsh a a  o r pEoriaUm In tb * le *K . u  a B u tts  o f p n e n J 
!*w , aafo tiadoM  n a y  b* W H w d  to emend a eMnrtltivwly bid public comm*. 72 C J .8 . 
Sqpfx, 'P nbilo  O xitncta ,* toe. 24. Hcwovw, apneAmano to ceapedtivBiy b id  umtmta i n  
prab ibM  I f  1ha vwodmma propoM d i n  " ru to ra l.*  tool i l  to « y t am spriiltvrnly bid 
oaa tacaouyiio tba rnM arkU yaauD d id . t o T k m v  A lpetm  6 1 3 P .2d2 1 1 .2 1 7 fA ln ln
1 W I) , l.m nhr t o i a p . y ,  J d iita ^ i. mo p.2d 2is, 221 (Aluk* 1 9 0 . 
Aaadndounli to I  ootorwt fto-'astniai" if  they inrol** tha altered? of fiwWrt that 
btflvMnoofitljodisiraor drcMoo on the awerdoftho ccntnct. £xn»3U- ‘iY*rd,593 P,2d 
U T lttW A lito . I *70 iMk»* p 2d 601, f l l  (AJaaca 1910). 3*Mdea

to* pro-lM* malyda, (ha rxta'i cM m  of Imkci method-buludlnf th* daotohn to taka n* 
profit ttmn o*h| dw arrwust nmxvml a* to* bid W i lb k  (which 1 thick la what ia aft work 
La the ewsd of th* Oti|(aal Ncnh Star flald to be *rr atariil* by u y  maurun.

2. Without berio* a nottoo of vAatlKa adaitotoahoB ;nay cbooMtc othr, rtill, 1 think th* 
adaifthemOoo wUl, ta oct w*y or uo&ar. oak th* WfiaJitm to ratify or validate 
laMtfludTW ptopoiod 10 to* Motto ftm Into
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A a A c t o r p u b lic  c a aw n u n i to  validate tha m odification  o f  I  public contract ia ■ form  o f  
OUFRtw C l i n t o n .  Yelm n v. Pltn ta . 6? K E J d  340 (Indian* I9 l0 ) i  C  fiaml*. £o  l ia r  I and 
t t t M o r y  C onw taodo r. mo. 71.07. A t ■ |c n n v l  rule, c u n t iv t  leg iila iioo  If valid ( I )  w h in  
th* U gU liA xc orig inally  pov*nr tn authorize tha acta that w n  don* aad  (2) th#  curative 
tegkU O on A n a  not Unpair a vM wd right In violation o f  conatitQtiorul prcrviaiooi p ro b M  d a g  
b a p a lr a a o t  o f  MOtnOt. P*lfh*pln *t*r B/rm uph v. Htata. 731 P .26  1131. n a o  
( A M s  1 P II) . TK aU ttiiU rura m iabthawciaahoTisadnH U B ietiatbQ O fpubliooontractl.K D d) 
d cpaod iB f o n  w hat i t  avUmtnad, It la m o n  probable th in  net d u l  the  p rop  w a d  lag lil to o n  
■ o d d  not Im pair •  v*»t«J r t |b i  ( u iu m ia f  that Um alata ad/nlnlrtration ia vnrpi T.t to w » |va  
(ba r ig h t to f aoarvw itv M U l under the original l e a n  by ah iftin i ftcro  uno ohoioe © floa ting  
method to  another).

A  v a lid a tin g  or c u m d v i act La w w d ly  lubjaot to  tha "local or special* ac t lim itation* o f  s  
MM oeewehti H aa  C . 9»nd», Sutherland fcro itm y  ConrtructiOft, teex. 41.11 • 41 .13 . E ven  
Iff tW M a o o m id e r  l o n l n t h U  Ineuoce, llc rc  in, it i c c m i to m c ,  good chance (hat the  cou rt 
■ m ild  h i  O n  i—  p f  A h e r n  Huui. 334 I’ id  r)\ (A U fka 1975) to ooM rol and d te*nn lne 
tbal tb a  mo d l / to d o n  o f  an oil and p m  laaaj w ith |lyn iflo«nt ootf f i l f ]  ^ y t n u £ ^ r o d ^ |p |  
capacity  l l  a m tn w  n 'TJirr.mnr^ W m r  i t ^ i  y ,fifl|| p i i .  having, Ihrtxi^fa the Os/aOlbuilon* 

unPUl M U T b h u f ,  p fff5 n rr  rat?W <i* t/varaeiand Im pact, and th v e fo ro  not w b jo c t to  the 
IdOtl and  a p o d a l I tg i l l l t tn n  prohibition  provialoa

I t I f  t lo o  p o e d b lf , o f  course, dud tba legislation e p o o io ra i fey the ftd m in h tn ria n  w ill be 
r w a l «  In th a t it w ill au th o r n  rvnaaoUaUooa ' f a l l  or coxv  ijrp+l o f  oil an d  rM Jm *m . 
Tbad type o f  la c k l i to n ,  potentially applying to other leases a t  w all u  tho N u rth  S ta r  leaae, 
w ou ld  o v o id  the 'lo c a l o r  ap o d a l a c t ’ q u u t.c n  ajtogether.

3. Yew a * n o  dnaoribat ieglalatien that a rid ftM a tha  p o u ih illty  tha t tha atata m ay  ra o tlv i  
j  Uaa n veaaa  tfaeo orig inally  tn d d p a te d . It doen no t propoaa to w h S d n w  m oney from  the 
, ita te  trM iu ry , then fb rv  an BM addreaatng m e g o u a tk m  o f the le tM  ia o o t to bo  r tfa rd o d  a i
v ^ a ifp r o p M o a .

JBOttU
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FIRST AMENDMENT TO THE NORTHSTAR UNIT LEASES BETWEEN THE STATE 
OF ALASKA AND BP EXPLORATION (ALASKA) INC.

The State of Alaska ("State") and BP Exploration (Alaska) Inc. ("BPXA’’) are parties to 

the following leases in the Northstar Unit: ADL 312798, effective February 1 , 1980; 

ADL 312799. effective February 1 . 1980; ADL 312808. effective February 1 . 1980; and 

ADL 312809. effective February 1 . 1980 (collectively the “1980 Leases"); as well as 

ADL 355001. effective August 1. 1983 (the "1983 Lease '). The parties agree to amend 

the 1980 Leases and the 1983 Lease as set forth in this first amendment to the 

Northstar Unit leases.

1980 Leases

1) Paragraoh 6 (b) is replaced in its entirety as follows:

(b) Annual rental paid in advance is a credit on the royalty or supplemental 
royalty due under this lease for that year.

2) Paragraph 7 is replaced in its entirety as follows:

7. SUPPLEMENTAL ROYALTY, (a) In addition to the royalty paid and 
computed under paragraphs 8 . 10. and 1 1  below. Lessee shall pay to the State 
a supplemental royalty (“supplemental royalty"). Lessee shall pay the 
supplemental royalty, if owed, upon the same production volume for which 
royalty is paid ("production volume"). The supplemental royalty payment for a 
given month eauals the supplemental royalty value times the supplemental 
royalty percentage rate (“percentage rate") times the production volume for that 
month. The percentage rate shall be calculated monthly by reference to: (1) an 
ANS West Coast spot i rice (“spot price '); and (2) a supplemental royalty trigger 
pnee (“trigger pnee"). If the spot pnee is eaual to or less than the trigger pnee, 
then the percentage rate equals zero. If the spot pnee is greater than the tngger 
pnee. then the percentage rate et ils (the spot pnee per barrel minus the



CM

trigger price per oarreli times 1.5 per cent per dollar per barrel. The percentage 
rate may never exceea 7.5 per cent.

(b) The spot price is the price per barrel calculated in Article 3.3 of and Exhibit 4 
to the ANS Rovaitv Litigation Settlement Agreement ("ANS Agreement"), dated 
December 31. 1991. between the State ano BPXA. for the crude oil referred to 
as "ANS fUSWC'." m tne ANS Agreement. Tne tngger price is S17.35 per barrel 
througn April 30. : 997 On May 1 . 1997. ano eacn May 1 thereafter, the trigger 
price snail be aaiusted by an inflation facfor eaual to fifty percent of the "inflation 
rate" aefinea as tne Prooucer Price Index for industrial Commodities ("PPI") for 
December of tne previous year, as reported by April 30 of the current year, 
diviaed by tne P p l for Decemoer of 1995. as reported by April 30. 1996. The 
supplemental rovaitv value for oil. gas. natural gas liquids and associated 
substances is defined in oaragrapns 10 and 1 1 below. Exhibit B is a sample 
calculation to demonstrate the metnoa of calculating supplemental rovalty for 
oil.

Paragrapn 9 is reciaceo in us entirety as follows:

9. REDUCTION OF ROYALTY. Except as provided in paragraph 7 above. 
Lessee snail no: ce entitled to any reouction of royalty paid under paragrapn 8 
above or suopif mental royalty paid unoer paragrapn 7 above cased on any 
current or future agreement. State statute, or State regulation.

-ii Paragrapn 10 is replaced in its entirety as follows:

10. ROYALTY IN VALUE. Unless the State elects to receive all or a portion of 
its royalty or supplemental royalty in kina as provided in paragrapn 1 2 below. 
Lessee snail pay to tne State the value of all royalty and supplemental royalty
011. gas and associated substances as determined under paragrapn 1 1 below. 
Royalty ana supplemental royalty paid in value snail be free and clear of all 
lease expenses (ana any portion of sucn expenses wnich is incurred away from 
the leased area), including, but not limited to. expenses for separation, cleaning 
dehydration, gathering, saltwater disposal, and preparing the oil. gas or 
associated substances for t'ansponation off the leased area. All royalty and 
supplemental royalty tnat may become payable in money to the State shall be 
paid on or before tne last day of the calendar month following the month in 
which the oil. gas or associated substances are produced. Royalty and 
supplemental royalty payments shall be accompanied by copies of run tickets or 
such other information relating to valuation of royalty and supplemental royalty 
as the State may reauire. which may include, but is not limited to. evidence of 
sale-, shipments, and amounts of gross oil. gas and associated substances 
produced.

2



11. VALUE. For purposes of comouting supplemental royalty due under this 
lease, tne vaiue ot supplemental royalty oil. gas. natural gas liquids ana 
associated supstances snail be the value used in computing royalty on said 
substances.

(a) To compute tne vaiue of oil for royalty ana supplemental royalty purposes, 
this lease snail be aeemea an "ANS Lease ’ under the terms of the ANS 
Agreement, irrespective of any provisioms) of sucn agreement which would 
otherwise exclude this lease therefrom.

(b) To compute tne vaiue of gas and natural gas liauids for royalty and 
supplemental rovaitv purposes, this lease shall be deemed a "Lease '1 under the 
terms of the 1995 ANS Gas Royalty Litigation Settlement Agreement between 
3PXA ana the State oatea as of April 1 . 1995. irrespective of any prov is ions) of 
sucn agreement wnicr. .vouid otherwise exclude this lease therefrom.

c) To compute tne vaiue of associated supstances (which shall be deemed to 
exclude on. gas. ano natural gas liquids) for royalty and supplemental rova .v 
purposes, the vaiue o' sucn associated supstances shall not Pe less than the 
highest of:

(1) the field price actually received be Lessee for such associated 
substances:

(2) Lessee s posted price in the field for such associated substances:
(3) the volume weighted average field price actually received by other 

producers in the same tield or area for associated supstances of like kna and 
quality at the time such associated substances are removed from the leased or 
unit area: or

;4) the volume weighted average posted price in the field of other 
producers in the same field or area fur associated substances of like kina and 
quality at the time sucn associated substances are removed from the leased or 
unit area.

If associated substances are soh away from the leased or unit area, the term 
"field price" above snail be the actual price for such associated substances 
received from the purchaser thereof less the actual cost of transportation away 
from the leased or unit area to the point cf delivery.

Minimum Value Determinations. The State may establish minimum values for 
purposes of computing royalties on associated substances obtained from this 
lease, with consideration being given to the price actually received by Lessee, 
to the price or pnees paid in the same field or area for production of like quality, 
to posted prices, to prices received by Lessee and/or other producers from

ParagraDn 11 is rcoiaced in us entirety as follows:



sales occurring awav from the leased area, ano to other relevant matters. Eacn 
such determination will be made only after Lessee nas been given notice anc a 
reasonable opportunity to Le heard. Under this provision, it is expressly agreeo 
that the minimum value of royalty associated suostances under this lease may 
not necessarily equal the price of such associated substances.

6) The following provision snail be added to the end of paragraph 12:

(ei Supplemental royalty u n d ^ paragraph 7 aoove may be taken ,n 
kind under the same terms and conditions as royalty may be taken in kind unoer 
this paragrapn 1 2 .

7) Paragrapn 14 is replaced in us entirety as follows:

14. APPORTIONMENT OF ROYALTY FROM APPROVED UNIT. The 
landowners rovaitv and supplemental royalty snare of the unit production 
allocated to eacn separately owned tract shall be regarded as royalty to be 
distributed to ano among, or the proceeds of it paid to. tne lanoowners. free ana 
clear of all unit expense ano free of any lien for it. Under this provision, the 
State s royalty ano supplemental royalty share of any unit production allocatec 
to the leased area snail be regarded as royalty to be distributed to. or the 
proceeas of it paid to. tne State, free and clear of all unit expenses (and any 
portion of sucn expenses wmch is incurred away from the unit area), including, 
but not limited to. expenses for separation, cleaning, dehydration, gathering. " 
saltwater disposal, ana preparing oil. gas or associated substances for 
transportation off the unit area, and free of any lien for it.

9) Paragrapn 28 (c) is added as follows:

(c) Notwithstanding any other provisions of this lease, the Northstar Unit 
Agreement. State statute, or State regulation, this lease shall terminate 
automatically without notice, an opportunity to be hearo. or judicial proceeding, 
if the Lessee fails to comply with the project schedule set forth in Exhibit C 
("project schedule’), attached and incorporated by reference. Automatic 
termination shall occur whether or not there is a well on the leased area 
capable of producing oil or gas in paying quantities, the lease is committed to a 
unit agreement, or the Lessee is drilling or conducting reworking operations, on 
the date performance under the schedule is due. Furthermore, upon 
termination BPXA shali promptly file of record appropriate lease 
relinquishments. The automatic termination shall occur at 11:59 P.M.. Alaska 
Time, on the day performance of an obligation under the project schedule is 
due. The State may waive performance of an obligation required under the 
project schedule by prior written consent. The performance of any obligation

4



required under me project scneGule is suoject to tne provisions of paragraon
32.

9) Paragrapn 32 is replaced in its entirety as follows:

32. FORCE MAJEURE. if the State determines that Lessee has been 
prevented, after diligent efforts maoe in good faith, from complying with any 
express or implied promise, term, condition or covenant of this lease, from 
conducting drilling operations, or from producing or marketing oil or gas from 
the leased area, oy reason of war. riots, acts of God. unusually severe weather, 
or any other cause oevona Lessee s reasonable anility to foresee or control 
(including delays caused by judicial decision or lack thereof or inability to obtain 
local. State, or federal permits or environmental impact statements), whether 
similar to those enumerated or not. Lessee s obligation to comply with sucn 
provision shall be suspended, but not voided, and Lessee shall not be liable for 
damages for failure to comoiv therewith, if Lessee s obligations to conduct 
drilling or reworKinq coerations are suspended unoer this paragrapn and the 
continuation of sucn operations without suspension would have nad the effect 
of preventing tne expiration or termination of this lease, this lease shall not 
terminate during :ne period which the obligation to perform sucn operations is 
suspended. Notning in tms paragraon snail be construed to suspend the 
obligation to pay rentals, or to suspend the obligation to pay royalties, 
supplemental royalties or other production payments from operations on the 
lease area whicn are not suspended or from operations which are not affected 
by any such suspension, to the State.

10) Paragraph 41 is replaced in its entirety as follows:

41. EMPLOYMENT OF ALASKAN RESIDENTS. Lessee shall comply with all 
valid federal. State and local laws in mring Alaska residents and contractors 
and shall not discriminate against Alaska residents or contractors. Within the 
constraints of law. Lessee shall employ Alaska residents and contractors to the 
extent they are available and qualified. Subject to the foregoing:

Lessee voluntarily agrees to adop. a program to hire residents of Alaska. 
Lessee shall advertise for available positions locally and use Alaska |0b 
service organizations to notify the Alaskan public. For work in connection 
with this lease. Lessee shall use best efforts to contract with Alaska firms and 
fabricate modules in Alaska, whenever feasible. Lessee shall encourage its 
contractors to employ and train, when necessary, residents of Alaska. In 
determining feasibility. Lessee shall consider commercial, health, safety, 
and environmental conditions ana requirements to ensure maintenance of 
Lessee s operational standards. Lessee snail submit annually to the 
Director. Division of Oil ana Gas, for transmission to the Department of

5



Labor, a reoort that details the specific measures Lessee and its contractors 
ano s- contractors nave taken or are planning to take to recruit qualified 
Alasi residents for available |Obs. describes on-the-job training 
opportunities, ano describes Lessee s efforts to hire Alaska firms for work in 
connection to this lease. Lessee snail furnisn the Department of Labor a 
quarterly reoort regarding the employment of Alaska residents on the leased 
area in ccmcnance with regulations by the Commissioner of Labor. The 
report must also include statistical data concerning the numoer of resident 
personnel hired within the oast year for this lease.

1983 Lease

1) Paragraon 4(f) ana oaraaraon 34(7) are deleted and replaced in their entirety
with the following paragraon 4(f).

(f) FORCE MAJELRE. f the state determines that lessee nas been prevented, 
after diligent efforts made in good faith, from comolying with any express or 
implied promise, term condition or covenant of this lease, from conducting 
drilling operations, cr from producing or marketing oil or gas from the leased 
area, bv reascn of war. riots, acts of God. unusually severe weather, or any 
other cause beyond lessees reasonable aDility to foresee or control (including 
delays caused oy judicial decision or lack thereof or inaoility to obtain local, 
state, or federal permits or environmental impact statements), whether sim ilar to 
those enumerated or not. lessee s obligation to comply with such provision shall 
be suspended, but not voided, and lessee shall not be liable for damages for 
failure to comply therewith. If lessee s obligations to conduct drilling or 
reworking operations are suspended under this paragraph ana the continuation 
of such operations without suspension would have had the effect of preventing 
the expiration or termination of this lease, this lease shall not terminate during 
the period which the obligation to perform such operations is suspended. 
Nothing in this paragraph snail be construed to suspend the obligation to pay 
rentals, or to suspend the obligation to pay royalties, supplemental royalties or 
other production payments from operations on the lease area which are not 
suspended or trom operations whi;h are not affected by any such suspension, 
to the state.

2) Paragraph 5(b) is replaced in its entirety as follows:

(b) Annual rental paid in advance is a credit on the royalty or supplemental 
royalty due unoer this lease for that year.

6



7. APPORTIONMENT OF ROYALTY FROM APPROVED UNIT. The state s 
royalty and supplemental royalty share of the unit production allocated to eacn 
separately owned tract must be regarded as royalty to be distributed to or 
among, or the proceeds of it paid to. the state, free and clear of all unit exoenses 
and free of any lien for them. Unoer this provision, the state’s royalty and 
supplemental rovaitv snare of any unit production allocated to the leased area 
will be regaraed as royalty to be distributed to. or the proceeds of it paid to. the 
state, free ana clear of all unit expenses (and any portion of thore expenses 
incurred away from tne unit area), including, but not limited to. expenses for 
separating, cleaning, dehydration, gathering, saltwater disposal, and preparing 
oil. gas. or associated substances for transportation off the unit area, ano free of 
any lien for them

A new paragraon 20fc! is added as follows:

ic) Notwitnstanaing any other provisions of this lease, the Northstar Unit 
Agreement, state statute, or state regulation, this lease snail terminate 
automatically witnout notice, an opportunity to be heard, or judicial proceeding, 
if the lessee fa:is to comply with the project scnedule set forth in Exmbit C 
( 'project scneauie i attacnea and incorporated by reference. Automatic 
termination snail occur wnether or not there is a well on the leased area 
capable of producing oil or gas in paying quantities, the lease is committed to a 
umt agreement, or the lessee is drilling or conducting reworking operations, on 
the date performance under the schedule is due. Furthermore, upon 
termination BPXA snail promptly file of record appropriate lease 
relinquishments. The automatic termination shall occur at 11:59 p.m.. Alaska 
Time, on the day pedormance of an obligation under the project schedule is 
due. The state may waive performance of an obligation required under the 
project scnedule by prior written consent. The performance of any obligation 
reauirea under the project scnedule is subject to the provisions of paragrapn 
4(f).

Paragraph 31 is replaced in its entirety as follows:

31. EMPLOYMENT OF ALASKAN RESIDENTS. Lessee shall comply with all 
valid federal, state and local laws in hiring Alaska residents and contractors and 
shall not discriminate agamst Alaska residents or contractors. Within the 
constraints ot law. lessee shall employ Alaska residents and contractors to the 
extent they are available ano qualified. Subject to the foregoing:

Lessee voluntarily agrees to adopt a program to hire residents of Alaska.
Lessee snail advertise for available positions locally and use Alaska job

Paragraon 7 is replaced in its entirety as follows:
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service organizations to notify the Alaskan public. For work in connection 
with this lease, lessee snail use best efforts to contract with Alaska firms and 
fabricate modules in Alaska, whenever feasible. Lessee shall encourage its 
contractors to employ and train, when necessary, residents of Alaska. In 
determining feasibility, lessee shall consider commercial, health, safety, and 
environmental conditions and requirements to ensure maintenance of 
lessee s ODerational standards. Lessee shall submit annually to the 
Director. Division of Oil and Gas, for transmission to the Department of 
Labor, a report tf at details the specific measures lessee and its contractors 
and subcontractor have taken or are planning to take to recruit qualified 
Alaska residents for available |obs. describes on-the-job training 
opportunities, and describes lessee s efforts to hire Alaska firms for work in 
connection to this lease. Lessee shall furnish the Department of Labor a 
quarterly reoort regarding the employment of Alaska residents on the leased 
area in compliance with regulations by the Commissioner of Labor. The 
reoort must also include statistical data concerning tne number of resident 
personnel hired within the past year for this lease.

6) Paragraon 35 is replaced in its entirety as follows:

35. ROYALTY ONI PRODUCTION. Except for oil. gas. and associated 
substances used on the leased area for development and production or 
unavoidably lost, the lessee shall pay to the state as a royalty 20 percent in 
amount or value of the oil. gas. and associated suostances saved, removed, or 
sold from the leased area and of the gas used on the leased area for extraction 
of natural gasoline or other products from the leased area.

7) Paragraph 36 is replaced in its entirety as follows:

36. VALUE. For purposes of computing supplemental royalty due under this 
lease, the value of supplemental royalty oil. gas. natura' gas liquids, ano 
associated substances shall be the value used in computing royalty on said 
substances.

(a) To compute the value of oil for royalty and supplemental royalty purposes, 
this lease shall be deemed an "ANS Lease" under the terms of the ANS 
Agreement, irrespective of any provision(s) of sucn agreement which would 
otherwise exclude this lease therefrom.

(b) To compute value of gas and natural gas liquids for royalty and 
supplemental royalty' purposes, this lease shall be deemed a "Lease" under the 
terms of the 1995 ANS Gas Royalty Litigation Settlement Agreement between 
BPXA and the State dated as of Apnl 1 , 1995. irrespective of any provis on(s) of 
such agreement which would otherwise exclude this lease therefrom.
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(c) To comDuie tne value of associated substances (which shall be deemed to 
exclude oil. gas. and natural gas liouias) for royalty and supplemental royalty 
purposes, the vaiue of sucn associated substances snail not be less than the 
highest of:

( 1 ) the field price actually received be lessee for such associated
substances:

2) Lessee s posted Drice in the field for sucn associated substances:
(J) the volume weignted average field price actually received by other 

proouceis in tne same field or area for associated substances of like kino ano 
quality at the time sucn associated substances are removed from the leased or 
unit area; or

(4) me volume weignted average posted price in tne field of other 
producers ir the same field or area for associated supstances of like kino and 
quatitv at the iim» «ucn associated substances are removed from the leased or 
unit area.

if associated sucstances are sold awav from tne leased or unit area, the term 
field once above snail be tne actual brice for sucn associated substances 
received from tne curcnaser thereof less tne actual cost of transportation away 
from tne leasen cr unit area to the point of de liver/

Minimum Value Determinations. The state may estabiisn minimum values for 
purposes of computing rovaities on associated supstances obtained from this 
lease, with consideration being given to tne price actually received by lessee, to 
the price or prices paid *n the same field or area for production of like duality, to 
posted prices, to prices received by lessee ano/or other producers from sales 
occurring away from the leased area, and to otner relevant matters. Eacn such 
determination will be made only after lessee nas been given notice and a 
reasonable opportunity to be heard. Under this provision, it is expressly agreed 
that the minimum value of royalty associated substances under this lease may 
not necessarily eouai the price of sucn associated substances.

Paragraph 37 is replaced in its entirety as follows:

37. ROYALTY IN VALUE. Unless the state elects to receive all or a portion of its 
royalty or supplemental royalty in kino as provided in paragraph 38. lessee 
snail pay to the state the value of all royalty and supplemental royalty oil. gas 
and associated substances as determined under paragrapn 36. Royalty and 
supplemental royalty paid in value snail be tree and clear of all lease expenses 
(and any portion of sucn expenses whicn is mcurreo away from the leased 
area), including, but not limned to. expenses for separation, cleaning
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dehydration, gathering, saltwater disposal, and preparing the oil, gas or ®
associated suostances for transportation of1 the leased area. All royalty and 
supplemental royalty that may become payable in money to the state shall be * j
paid on or before the last day of the calendar month following the month in 
whicn the oil. gas or associated suostances are produced. Royalty and 
supplemental royalty payments shall be accompanied by copies of run tickets o r l
sucn other information relating to valuation of royalty end supplemental royalty 
as the state mav reauire. which may include, but is not limited to. evidence of _
sales, shipments, and amounts of gross oil. gas ana associated substances F!
produced. " ®

9) The following provision snail be added to the eno of paragraon 38: jTj

ff) Suooiemental royalty under this lease mav oe taken in Kind under 
the same terms ano conditions as rovaitv may oe taken in kino under this 
paragmzn 33. 1

1

I

*0) Paragraon 39 is reoiaceo in its entirety as follows:

39. REDUCTION OF ROYALTY. Except as provided in paragraph 40 below, 
lessee snail not ce entitled to any reduction of rovaitv paid under paragrapn 3 5  
above or supplemental royalty paid unoer paragraon 40 beiow based on any 
current or future agreement, state statute, or state regulation

1 1 ) Paragrapn 40 is replaced in its entirety as follows:

40. SUPPLEMENTAL ROYALTY, (a) In addition to tne royalty paid and m
computed unoer paragrapn 35. 36. 37 above, lessee snail cay to the state a |j 
supplemental royalty (“supplemental royalty ") Lessee snail oay the 
supplemental royalty, if owed, upon tne same production volume for which —
royalty is paid (“production volume ). The supplemental royalty payment for a I  
given montn eauais tne supplemental royalty va'ue times tne supplemental 
royalty percentage rate (“percentage rate") times tne production volume for that _  
month. The percentage rate shall be calculated monthly by reference to: (1)a<i |  
ANS West Coast spot price (“spot price'): ano (2) a supplemental royalty tngger ■ 
pnee (“tngger price ). If tne spot price is eaual to or less tnan the trigger price.
then the percentage rate eauais zero. II the spot price is greater than the trigger 3
pnee. then tne percentage rate eauais [the spot price per barrel minus the ■
tngger pnee per Darrel) times 1.5 per cent per dollar per barret. The percentage 
rate may never exceed 7.5 per cent.

(b) The spot price is the pneo per barrel calculated in Article 3.3 of and Exhibit 4 
to the ANS Royalty Litigation Settlement Agreement (“ANS Agreement"), dated 
December 31, 1991. between the State ano BPXA. for the crude oil referred to
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