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This bill ’;ould effectively increase the severance tax 
rate on fields producing greater than approximately
120,000 barrels per day. At the same time fields 
producing less than this amont would be taxed at a 
lower rate. The relative increase or decrease would 
depend on the relative per well productivity of the 
field. The estimates contained in this fiscal note are 
based on the Department of Revenue March 1988 average 
assumptions about production and wells and the 
September 1988 average expected oil price.

The following tables illustrate both the revenue and 
tax rate impact of the bill by North Slope oil field.

Revenue Impact by North Slope Oil Field 
(Millions Dollars)

fiscal lorth
Tear Prudhoe Kuparuk Mine Endicott Lisburue Test Sale Thonsoa Seal Siakuk Slope

1988
I33.S7
*2* S 9 9 -6 9 9 9 0 *

is7.‘; 
SL '

1989 161.97 72.11 9 9 -6.45 9 9 0 0 227.63
1999 241.28 88.64 9 -2.48 -7.18 9 9 0 0 280.26
1991 236.52 59.55 9 -2.54 -6.8 9 o 0 -5.16 272.57
1992 237.28 51.99 -11.78 -2.35 -8.98 9 -6.45 0 -9.8 248.51
1993 229 53.58 -29.72 -6.9 -8.37 9 -8.33 0 -10.72 216.54
1994 223.71 49.16 -33.2 -9.14 -9.22 9 -9.16 0 -12.27 199.88
1995 215.33 41.79 -33.15 -19.49 -19.92 e -10.92 0 -7.92 185.22
1996 294.76 39.67 -33.88 -19.82 -11.1 9 -11 0 -8.63 159.95
1997 291.93 19.69 -34.84 -19.67 ' -11.72 9 -14.73 0 -8.11 141.55
1998 219.57 9.89 -35.72 -1.19 -12.35 C -16.08 -12.39 -3.22 134.51
1999 213.3 3.88 -32.94 -6.64 -12.49 0 -17.3 -10.86 -9.69 124.26
2994 • 239.27 1.62 -36.84 -3.64 -12.91 0 -18.56 -5.78 -10.45 - 143.71
2941 222.8 .53 -32.78 -1.91 -14.48 9 -17.3 6.2 -8.77 152.69
2992 235.74 -.92 9 -.92 -15.66 0 -17.47 -6.72 -6.38 189.47
2993 339. 18 -.99 9 -.93 -15.52 9 -14.75 -8.86 -25.03 274.9
2994 —  353.23 -.98 9 9 -15.64 9 -10.36 -9.31 -20.3 302.54
2995 347.35 -.98 9 9 -15.49 9 -6.58 -9.79 -18.94 296.47>

total Eeranue
loiinal 4219.92 534.93 -311.85 -68.42 -299.33 9 -178.09 -70.01 0 3917.1
191 1759.91 359.66 -125.17 -31.41 -78.62 9 .-60.13 -18.28 0 1796.96
81 2941.51 378.38 -148.47 -36.'32 -92.45 9 -73.46 -23.57 0 2045.62



Chaaae in Tai rate 

Tear Prudhoe Kucaruk Kilns Endicott Lisbume Vest Sait Tbosson Seal

1988 .02487 .071445 0 0 -.03153275
1989 .02487 .071445 0 -.00346575 -.03198475
1990 .02487 .071445 0 -.001568 -.0276605
1991 .02487 .071445. 0 -.00150675 -.02718275
1992 .02437 .071445 0 -.00885675 -.0230055
1953 .02487 .071445 0 -.013235 -.02766
1394 .02487 .071445 0 -.013235 -.02765
1995 .02487 .071445 0 -.013235 -.02766
1335 .02437 .071445 0 -.018235 -.02765
1997 .02437 .071445 0 -.018235 -.02766
1993 .02487 .071445 0 -.018235 -.32766
1999 .02437 .071445 0 -.013285 -.02765
2000 .02437 .071445 0 -.013235 -.02766
2001 .32487 .071445 0 -.018235 -.02766
2002 .02487 .071445 0 -.013285 -.32766
2003 .02487 .071445 0 -.018285 -.02765
2004 .02487 .071445 0 -.018285 -.02766
2005 .92487 • .071445 0 -.018235 -.02766

0320215
03133575
0313255
0317275
03095575
03717
050835
053235
06369
067425
063735
049425

Seal Hiakuk

r.>»♦
0 3
0 0
0 -.07215475
0 -.0873915
0 -.03975:75
0 -.0878325
0 -.091483
0 ‘ -.03736
0 -.089505
0 -.089555
0 -.089235
-.002009 -.08976
-.0023275 -.090225
-.00231525 .00063
-.00231525 0
- 00197225 0
-.002085 0



REOUES\

Pev1s1on D a t e : ______
Title: An act relaTi'ng to the oil ancT 
gas production tax. ~
Sponsor: Rules/Governor
Requestor: Home Resources

STATE OF ALASKA 1S87 LEGISLATIVE SESSION No. 3
FISCAL NOTE

Bill Version: C3<B 164 (Fin)
--------------  Publish Date: H0USE 3/30/87

Aoency Affected: Revenue 
BRU: Audit

Components: 011 & Gas

EXPENDITURES/REVENUES: (Millions of Dollars)
FY 87 I F flT 1 FY P  I FY 90 I Fy 91 U r T W

OPERATING
■-PEPSONAL'WrciS....... 1 ‘ - 1 - 1 - 1 - 1 - 1
TRAVEL i - 1 - 1 - 1 - ! - 1
CONTRACTUAL 1 - 1 - 1 - 1 - 1 - 1 ••
SUPPLIES 1 - 1 - ; - 1 - 1 - 1 m
EQUIPMENT 1 - 1 - 1 - 1 - 1 ! •
LANDS & STRUCTURES ! - 1 - 1 - 1 - 1 - 1 •
GPANTS, CLAIMS 1 - I - 1 - 1 - i - 1 m
MISCELLANEOUS 1 - 1 - 1 - 1 -  1 -  1
' TOTAL"OPERATING 1 - 1 - 1 - 1 - 1 - 1 -

c m m r

T r v n i u r 7 '88.7 I 108.5 I 117.6 I 112.8 I 117.8

FUNDING: (Thousands of Dollars)
I GENERAL FUND

FEDERAL FUNDS
OTHER
TOTAL

POSITIONS:
I FULL-TIME 
I PART-TIME 
I TEMPORARY I

ANALYSES: The above numbers represent the Increase 1n general fund 
revenues 1f this Mil becomes law. The key assumptions are Introduction 
of a 55,000,000 scaling factor Into the exponent of the current ELF formula and 
fixing the value of the Production at the Economic Limit (PEL) at 300 barrels 
per well per day. The production Impact from FY88 through FY200E represents 
a cumulative total, loss of„ 20.,9 million barrels.

Prepared By: 
Division:

Chuck Logsdon 
Office of the Commissioner

T
Approved by Commissioner: 
Agency: Revenue______

Phone: 276-5364
Date: 3/19/87

Distribution (by Agency preoarlng fiscal no] 
Legislative Finance 
Legislative Sponsor 
Requestor
Office of Management and Budget 
Impacted Agency(1es)
Senate Secretary

m

M A R  2  3 1 9 8 7  

L E G IS L A T IV E  F !N A N B 5 g e of



‘ Media C om m unications 

oost OM.cn 3cx 100360 

Anchorage. Alaska 99510-0360

- ARCO Alaika, Inc. ne

for release IMMEDIATELY For further information contact 
Susan Andrews at (907) 265-6847

ARCO PLANS TO SPEND MORE THAN $7 BILLION IN ALASKA

ANCHORAGE, Ak., February 22 —  ARCO Alaska, Inc. is prepared to invest more 

than $7 billion in Alaska over the next ten years, according to its President

Of that total, more than $3 billion will go to development of known 

reserves. Other opportunities include investment for ongoing operations in 

fields now in production in Alaska, and for exploration and development of nev 

fields, if oil is found.

"To accomplish all of this will require reasonable oil prices and a stable 

tax policy," Wade told the Anchor-ge Chamber of Commerce Forum. He emphasized 

that as of now, "...these are plans. Our goal is to make them a reality."

Much remains to be done at Prudhoe and Kuparuk where over 1,000 additional 

wells should be drilled, Wade said. These wells will be drilled at a cost of $2

billion to $3 billion to field owners, he said.

At Prudhoe Bay, ARCO and its partners also are planning to install new gas 

handling equipment along with facilities to handle increased water production 

which comes as the fiell matures.

And at Kuparuk, 40 "iles west of Prudhoe, ARCO is planning tj install a

small-scale Enhanced Oil ' ' - ‘ c n v e r y  Project. Those facilities are now under

construction at Wasilla, r. r :r \ n c h o r a g e .  In the next ten years, this project 

could bo expanded to cover ' • ■:'! \ u n a r u k  field.

Additional drill site? -ells have yet to be added to the new Lisburne 

field. Those investments will cost S250 million.

B i l l  Wl ■

-more-



"Another major expenditure incl tded in our $7 billion estimate is the 

Jnitial development of the West Sak fi-i.ld," Wade said.

"We estimate that West Sak could contain up to 20 billion barrels of oil in 

place," he said. "But because the West Sak sands are shallow and contain heavier 

oil, thia field is a technical challenge to produce.

"Given the right investment climate, we will find the way to produce West 

Sak," he said. The first phase of full field development at West Sak could cost 

over $2 billion with development planned to begin in the early to mid-1990's.

Alaska is an area of high exploration potential, and Wade said ARCO intends 

to search vigorously for new sources of oil to replace current production.

The Coastal Plain of the Arctic National Wildlife Refuge is the area of 

greatest potential in North America, Wade declared.

"ARCO has committed substantial resources to opening ANWR, and if the 

effort is successful, then Alaska and the nation will benefit," Wade said.

A parallel issue in the ANWR debate is the issue of land exchanges between 

18 Alaska native groups and the U.S. Department of the Interior.

The American people will gain nearly a million acres of inholdings in 

national wildlife refuges in Alaska, now owned by the native corporations. And 

in return, the natives will gain subsurface rights to 166,000 acres on the 

Coastal Plain.

The State of Alaska gains by the fact that exploration can occur several 

years sooner on native lands, Wade said, thereby stimulating jobs and economic 

activity vithin the state.

The land exchange i c -'u e  will be decided by Congress after the opening of 

the Coastal Plain has been d e c i d e d ,  he emphasized.

// if it It
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N o d e c l i n e  
e x p e c t e d  
b y  o i l  f i r m s
Daily news staff and wire reports

Atlantic Richfield Co. said 
Tuesday that Prudhoe Bay oil 
production will remain at 1.5 
million barrels a day through 
1989, rather than beginning to 
decline in 1988 as previously 
thought.

Robert Wycoff, Arco presi­
dent, also told shareholders at 
the company’s annual meet­
ing that if their projections-of 
520-per-barrel oil were accu­
rate for the next five years, 
the company will spend S3 
billion in the coming decade 
for further development of its 
North Slope holdings. ^

That spending level could 
yield another 800 million bar­
rels of oil and gas reserves 
from the North Slope, he said.

■* Wycoff also urged share­
holders to support opening 
the coastal plain of the Arctic 
National Wildlife Refuge for 
oil development. ‘‘It is impor­
tant to the country’s energy

Associated Press l-le photo
George M. Miller
future and it could be signifi­
cant to the company.”

The refuge is thought to 
hold large oil reserves. Envi­
ronmentalists say such devel­
opment would harm caribou 
and other wildlife that use 
the coastal plain. Congress is 
to decide the controversial is­
sue.

Separately, the head of 
Chevron Corp., the nation’s 
fourth largest oil company, 
also said oil prices may rise

See Page D-a, O IL

___________________

Continued from Page D*1 '

to $20 a barrel by year’s end. 
But he said that would not be 
high enough to stimulate U.S. 
drilling or thwart the possi­
bility of a 1970s-type energy 
crisis in a few years.

As a result of reduced dril­
ling following the 1986 oil 
price slump, Chevron Chair­
man Georgu M. Keller told 
shareholders at the company’s 
annual meeting, "our nation 
faces a period of increas. g 
dependence on foreign energy 
supplies."

Arco’s streamlining in 1986 
trimmed its cost of producing 
oil in the lower 48 states from 
$17 per barrel at the begin­
ning of the year to $12.40 at 
year-end. That figure was ex­
pected to be pared down even 
more this year, the company 
said.

Two weeks ago, Arco re­
ported first-quarter earnings 
of $239 million, or $1.31 per 
share, a decrease of 20 percent 
from a year earlier when it 
earned $299 million, or $1.64 
per share.

The first-quarter results, 
blamed on depressed oil 
prices, did not reflect the 
sharp rise in oil prices in 
recent weeks to about $18 per 
barrel.

,cts price rise ,
At the Chevron meeting, 

Keller said depressed prices 
for crude caused the top 25 
U.S. oil companies to lose 
some $100 billion in revenue 
last year, forcing them to cut 
their budgets for drilling and 
other activities by a third or 
more, he said.

Chevron’s 1986 earnings 
plunged 54 percent to $715 
million, and revenue fell 40 
percent to $27.5 billion. The 
company reduced its work­
force from 51,000 employees 
worldwide to about 41,000, 
nearly 28,000 fewer than the 
combined Chevron and Gulf 
workforce three years ago.

Last week, Chevron an­
nounced it rebounded from an 
$86 million loss in the fourth 
quarter of 1986 by recording 
earnings of $198 million in the' 
first quarter of 1987.

Keller said declining U.S. 
oil production and rising con­
sumption had caused U.S. oil 
imports to increase by a mil­
lion barrels a day last year to 
the highest level since 1980.

"As a result, the petroleum 
outlook fc 'he United States 
has change dramatically,” 
he said. “We're now looking 
at the very real possibility of 
another energy crisis in a few 
years."

( ~ 3  t> ', s Z K ' - t h h
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Here is an analysis of the attached articles, which relate 
to Texaco, ARCO, and Standard profits for the first quarter 
of this year. Obviously these are very preliminary and 
superficial comments. The concept bears some more looking 
at.

You will note that Standard gets s*7% of its oil from Alaska. 
If there is a baseline regarding the profitability of 
Prudhoe/Alaska production, this is it.

Standard made $200 million on $2.5 billion in sales last 
^ quarter. This works out to $1 in profit for every $12.50 in 

sales.

,c. ARCO, which derives a large amount of its oil from Alaska 
., 3  r (but less than Standard), made $238 million on $3.75 billion 

in sales last quarter. This amounts to $1 in profit for 
about every $16 in sales.

On the other hand, Texaco (a more diversified 
producer/refiner/marketer with a relatively small share of 

I 4Vs Prudhoe), made $118 million on $8.5 billion in sales. This 
is $1 in profit for every $70 or so in sales. (The Chapter 
11 stuff can't have had too big an impact on Texaco. First 

^ 4̂ -1*of all, their assets are protected under Ch. 11. Second, 
last year they only made $328 million on $9.6 billion in 
sales —  still only $1 in profit for $30 in sales.)

Also note that Standard, by juggling the figures in its 
vertically integrated operations, is able to derive suddenly 
higher profits (14 times higher than last year) from 
marketing and refining. ARCO is similar, and brags abuut 
the ability to do well in a low-price environment. These 
guys are killing us!

It would be fun to compare annual/quarterly reports for 
North Slope/other producers, talk to the PR guys at the 
different companies, and figure out how massive the Alaska- 
derived profits really are at Standard and ARCO.

Sam:
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T e x a c o  P r o f i t  

P l u n g e d  6 4 %  

I n  F i r s t  Q u a r t e r

D r o p  R e f l e c t s  O i l  I n d u s t r y  
C o n d i t i o n s ,  C o s t s  T i e d  
T o  P e n n z o i l  L i t i g a t i o n

A W alxS tjucet J o u rn a lNewi Roundup
Texaco Inc. reported tha t net Income 

fell 64% In the first quarter, reflecting de­
pressed conditions In the ojl Industry as 
well as "d irec t and Indirect costs" related 
to the com pany’s legal battle with Pennzoil 
Co.
• Net Income fell to $118 million, or 49 
cents a share, from $328 million, o r $1.37 a 
share. Revenue dropped 11% to $8.5 billion 
from $9.6 billion am id lower crude oil and 
petroleum product prices.
• Texaco said the the q u arte r’s results re­
flected the "rapidly  changing m arke t” for 
refining and m arketing  operations, where 
profit m argins have been eroding In the 
face of higher crude oil prices. By com par­
ison, refining and m arketing m argins rose 
a y ea r earlie r when crude oil prices were 
falling sharply.
■ Commenting on the Pennzoil litigation, 
Jam es W. KJnnear, chief executive officer, 
said "along with the added legal fees and 
Interest costs, the uncertainties surround­
ing Judicial developm ents had a  negative 
effect on the com pany's supply and trading 
Operations. However, now tha t Texaco Inc. 
Is free to p u n u e  Its court appeal without 
further threats of bond and lien pressures, 
m any of those previous uncertainties have 
been rem oved."

• Texaco, White Plains, N.Y., filed earlie r 
this month under C hapter 11 of the fed­
eral Bankruptcy Code to forestall enforce- 

.m en t of a $10.3 billion Judgm ent against It 
aw arded to Houston-based Pennzoil by a 
Texas court In 1985. Under C hapter 11, a 
company receives court protection from 
creditors while It works out a  plnn of reor­
ganization.

Texaco said forelgn-currency tran sla ­
tion losses totaled $7 million in the latest 
quarter, compared with gains of $9 million 
a  y ear earlier.

Exploration and production earnings in 
the U.S. fell to $41 million from $75 million 
a year ago, while m anufacturing and m ar­
keting operations In the U.S. had a $55 
million loss, com pared with year-earlier 
earnings of $39 million. The loss reflected 
substantially lower petroleum  product 
prices, Texaco said.

. Outside the U.S., exploration and pro­
duction eam lngs rose to $163 million from 
$108 million, because of lower expenses 
chiefly In Latin A m erica and Europe, as 
well as reduced taxes. Foreign m anufac­
turing  and m arketing  operations earned 
$61 million, down from $262 million a y ea r 
earlier, reflecting asharp ,reduc tion  in pe,- 

•troleum product prices In ^E uropean  
areas.

Texaco said corporate and nonoperating 
expenses have been reduced, and th a t the 
latest q u arte r also benefited from a  $52 
million reduction in estim ated Income tax  
liability applicable to prior years.

'  Capital and exploratory expenditures 
world-wide declined to $364 million In the 
qu a rte r from $556 million a  year earlier, 
because of exploration program  cu t­
backs.
; Texaco shares closed yesterday a t 
$33.75, up $1.75, In heavy New Y ork Stock 
Exchange composite trading.
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Q u a r t e r l y  P r o f i t

Standards Decline Was 21 %; 
Net Fell 98% at Ashland, 
20% at Atlantic Richfield

A Wall Street  Journal New s R oundup
Three U.S. oil companies posted earn ­

ings declines for the la test quarter, reflect­
ing lower profit m argins.

Earnings fell 21% a t S tandard Oil Co.,' 
207o a t  Atlantic Richfield Co. and a  whop­
ping 98% a t Ashland Oil Inc.

At Ashland and Arco, product prices 
failed to keep pace with rising crude oil 
prices while a t Standard, the drop re ­
flected lower Alaskan crude oil prices com ­
pared with a  y ear ago.

S t a n d a r d  O i l  C o .
Cleveland-based Standard posted a 14% 

decline in first-quarter revenue to S2.49 bil­
lion from $2.91 billion in 1986.

The company said Alaskan crude oil 
prices dropped 23.1% to an average price 
of $15.51 a barrel during the quarter, com- 
nared with $20.18 in the year-ago period. 

t The company gets 97% of its oil from | 
j A la sk a / '  '

Standard said first-quarter operating 
profit from exploration and production 
dropped 30% to $327 million from $164 m il­
lion In 1986. while 1 operating protit trom
retim ng and m ark e tin g -a id ed  by lower 
crude oil co sts-jum ped  sharply to $72 m il­
lion ;from $5 million in the year-earlier
quarter. I ' I

The company said that exploration ex­
penses dropped 72% to $43 million from 
$152 million in 1986 because of lower dry-

MARCH It QUARTER NET INCOME IK7 IK*; In p*r mlillom manArco .............  019 1.31Alhlond  ...... $0.7 .02Slindord   J2C0 .15

In nor 1 %  million! man etij $299 1.64 -  20$41.6 1.20 -  91$252 1.06 -  21
hole and support costs, and lower field geo­
logical and geophysical expenses, among

Separately, S tandard disclosed that its 
d ire c to r  ' '  be£n discussing British P e­
troleum  Co.’s  ̂ .oposed purchase of the 
company with BP representatives. The dis­
closure suggests that the sta lem ate over 
the takeover proposal m ay be easing, and 
it also raises the possibility tha t S tandard 
m ay be able to ex tract a  higher price f ro m . 
BP.

Standard said its directors haven 't yet 
reached a decision on B P’s tender offer of 
$7.4 billion, or $70 a share , for S tandard’s 
publicly held shares. The company said the 
seven m em bers of its special com m ittee, 
which consists of directors who a re  neither 
Standard officers nor affiliated with BP, 
m et yesterday and will continue their dis­
cussions. 
other_reasjins.othi

Robert B. Horton, chairm an and chief 
executive officer, said tha t despite the 
lower first-quarter results, the company 
has "done well, even with the lower prices. 
Refining and m arketing results im proved, 
and the cost-cutting and re s tructuring we 
did last year is paving off.'1/

As previously reported, S tandard said 
the special com m ittee would m ake a  rec­
ommendation on the tender offer no la ter 
than yesterday. The company didn 't elabo­
rate on the postponement. BP already 
owns about 55% of S tandard’s common 
shares.

Stand&id said BP had extended the ten­
der offer to 12:01 a.m . EDT May 5 from 
12:01 a.m . next Wednesday.

In New York Stock Exchange composite 
trading yesterday, Standard closed a t $71, 
up 50 cents, on volume of 2.2 million 
shares.

A s h l a n d  O i l  I n c .
The Ashland, Ky.-based com pany said 

higher crude oil prices and excess industry 
inventories contributed to an $8.8 million 
operating loss in its second q uarte r ended

March 31.
-  Net income included a  ga 'n  of $9.5 m il­
lion from the tran sfe r of funds to an em ­
ployee stock ownership plan.

The average num ber of common and 
common-equivalent shares outstanding in­
creased to 32.1 million from 29.5 million in 
1986.

Revenue dropped 11% to $1.52 billion 
from $1.71 billion in the 1986 quarter. Reve­
nue excludes excise taxes.

Ashland, which had expected to report a 
decrease in earnings, said that it was hurt 
by the perform ance of its Ashland Petro­
leum  Co. and SuperA m erica units. Ashland 
Petroleum  posted an operating loss of $34.6 
million for the quarter, com pared with op­
erating  profit of $34.8 million in 1986. Su­
perA m erica, a  chain of convenience and 
self-serve gasoline outlets, posted a $51,000 
operating loss during the quarter, com­
pared with operating profit of $17.5 million 
in the year-earlier period.

"While crude oil prices increased in line 
with OPEC policy, unseasonably w arm  
w eather and high product inventories 
throughout the industry kept product 
prices from increasing as rapidly," said 
John R. Hall, Ashland chairm an and chief 
executive officer.

Ashland produces little crude. As a  re ­
sult, the company is hurt when prices (or 
crude rise m ore rapidly than prices of gas­
oline and other refined products.

Mr. Hall nevertheless said that Ash­
land 's profit m argins a re  expected to pick 
up with the onset of the sum m er driving 
and road construction season.

Net income for the six m onths slid 70% 
to $27.9 million, or 86 cents a  share, from 
$91.9 million, or $2.68 a  share, in the year- 
earlie r six months. Revenue dropped 18% 
to $3.02 billion from $3.69 billion in the 19S6^ 
quarter.

Ashland shares closed yesterday at 
$59,875, off $1, in New York Stock Ex­
change composite trading.

A t l a n t i c  R i c h f i e l d  C o .
Los Angeles-based Arco said its profit 

decline resulted from lower m argins that 
reflected the lag in the rise of product 
prices com pared with crude-price in­

creases.
Revenue declined 13% to $3.74 billion 

from $4.29 billion._________________
 ("But Lodwrick M. Cook, chairm an, said
he w as "extrem ely pleased" with the com ­
pany’s  perform ance because it "dem on­
s tra te s  Arco’s earning power in a  lower 
crude-price environment."!

Reductions in Arco’s exploration and 
operating costs helped earnings in the la t­
est period, Mr. Cook said. Exploration ex ­
penses totaled $75 million in the quarter, 
down from 5137 million a year ago.

Arco shares closed yesterday a t 584.50, 
up 25 cents, in New York Stock Exchange 
composite trading.
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POLITICS;

U .S . D e p e n d e n c e  o n  O i l  I m p o r t s  

B u t  C o n g r e s s ,  W h i t e  H o u s e  F u m b l e  W i t h  P o l i c y
By Rouekt E. Taylor

S ta f f  R e p o r te r  o f  The W all S t r e e t  Jo u rn a l
WASHINGTON-Less than two years 

ago, 27% of the U.S. oil supply was im­
ported. Today the foreign share is about 
4(Fc, but although there's cause fo r con­
cern. Congress and the Reagan adminis­
tration can't seem to get together to re­
verse the trend.

"You have to ask why they don’t do 
something." says Charles DiBona, presi­
dent of the American Petroleum Institute, 
the domestic oil industry’s leading trade 
group. Although Mr. DiBona has a direct 
interest in seeing imports' share of the 
U.S. market diminish, his complaint is 
shared by many experts outside the indus­
try.

“ We aren't doing anything to make fo r­
eign oil less important,”  says E li Berg­
man, executive director o f Americans for 
Energy Independence, a private founda­
tion.

Interior Secretary Donald Hodel pre­
dicts the return of gasoline lines in as little 
as two years. Failing to curb imports, he 
says, is like telling oil-producing countries, 
" fa k e  advantage of us, we're not going to 
defend ourselves." The Fund fo r Renew­
able Energy and the Environment, a coali­
tion o f environmental groups and sup­
porters of alternative energy sources, who 
seldom agree with Mr. Hodel, warns that 
the U.S. is failing to prepare fo r "inevita­
ble" oil price increases that "could well 
imperil the national economy ano the 
country’s security."
Which Way Do We Go?

The difficulty is reaching agreement on 
what to do. The oil industry and some oth­
ers want to encourage increased U.S. pro­
duction by means of ar. oil-import fee or 
with tax incentives. But a price-raising im­
port fee o r tax breaks fo r the oil industry 
raise steep political hurdles in the form of 
strong opposition from oil-consuming inter­
ests. Meanwhile, environmentalists' pro­
posals to stimulate conservation and in­
crease use o f substitute fuels are blocked 
by the administration.

Currently stirring controversy is a pro­
posal by Senate Finance Chairman Lloyd 
dentsen (D .. Texas). He recently got his 
committee to amend the pending trade bill 
to require the president to do whatever is 
necessary to keep oil imports from exceed­
ing 507o of the U.S. supply, subject to con­
gressional veto. But New Englanders and 
Midwesterners oppose the amendment as a 
backdoor route to an import fee that would 
raise fuel costs. " I t ’s simply un fair," says 
Sen. John Chafee, (R ., R .I . ) , whose constit­
uents get two-thirds of their energy from 
oil.

The problem will worsen, forecasters 
say. Oil imports are expected to top 507c of 
the U.S. supply between 1990 and 1995. 
That would heighten the importance of the 
volatile Persian Gulf. Although the U.S. 
now gets only about 67o of its oil from 
the gulf, that region is expected to domi­
nate' world oil markets in the 1990s when 
the current world oil glut is expected to be 
over.

Congress has made small energy-con- 
servalion moves. It passed a bill, reluc-

U . S .  N e t  O i l  I m p o r t s
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tantly signed by President Reagan, rein­
stating appliance-efficie ncy standards. The 
House currently is exploring ways of di­
verting 27c of a ll oil imports into the na­
tion’s Strategic Petroleum Reserve, and 
there has been talk of a gasoline tax that 
would be used to help cut the budget defi­
cit while discouraging consumption.

Although administration officials say 
the president has supported "appropriate" 
responses to the oil-import problem, such 
as lifting the oil-industry’s "w ind fa ll”  
profits tax and opening more federal lands 
to drilling, industry leaders are skeptical 
that much will be done. David Wilson, 
president of the Independent Petroleum 
Association of Mountain States, says that 
both Congress and the administration "are  
hoping the situation will go away without 
action on their part.”

Just last month, Mr. Reagan killed a 
seven-month drive by some administration 
officials to get him to take strong new ac­
tion. The Energy Department purged the 
president to propose tax credits and quick 
expensing of oil-exploration costs total­
ing $560 million to $960 million annually. It 
projected these would boost domestic pro­
duction after five years by 500,000 barrels 
a day, o r about 67c.

According to Mr. Hodel, some cabinet 
members were loath to open last year's 
tax law to assaults by special interests. 
Top officials also balked, insiders ^ v ,  at 
the cost of tax breaks and the difficulty of 
pushing them through Congress.
Oil Reserve Plan Scrapped

Also scrapped was an Energy D. part- 
ment plan to buy more oil for the strategic 
reserve. It urged that private investors be 
allowed to own the oil through government- 
backed securities. Instead, Mr. P°agan 
said he would support tripling his proposed 
purchase rate fo • the reserve to 100,000 
barrels a day on It, , f Congress found a way 
to pay for It.

"That makes no sense," says oil-state 
lawmaker Bennett Johnston ID ., La .), 
chainnan of the Senate Energy Commit­
tee. Even the administration a y s  such re­
serves are crucial to enable the U.S. to 
comfortably ride out sm all oil-supply dis­

ruptions like those of the 1970s.
Talk of gasoline taxes and alternative 

oil leasing systems was blocked by Rea- 
ganite aversion to taxes and regulation. 
Import fees were doomed by the adminis­
tration's projection that they would be ex­
tremely costly without producing much 

' more oil.
Harvard professor W illiam  Hog-a a r­

gues that the benefits of a SlO-a-barrel fee 
actually would exceed its costs. But the 
Energy Department doesn’ t buy Mr. Ho­
gan’s view. Neither does Robert F ri, presi­
dent of Resources fo r the Future and a for 
mer head of the Energy Research and De- 
ve' 'pment Administration, who says. "En 
ergy is a long-term problem, and quic) 
fixes will do more harm than good."

But even Mr. F ri says that "the admin 
istration should have a more comprehen 
sive program ," mainly in research and de­
velopment on cheaper oil production and 
ways to use substitute fuels, such as meth­
anol, to fuel automobiles.

Curbing oil imports hasn't been a p rior­
ity, complains the oil industry's M r. Di­
Bona. " In  this country, we tend to deal 
with the immediate crisis, not the ong- 
term problem ," he says, faulting adminis­
tration officials fo r Inattention to energy 
amid the distractions of Iran-Contra hear­
ings and other issues.

Rep. John Dingell (D ., Mich.) charges 
that Mr. Reagan has a "do-nothing ap­
proach" to preparing for "the next energy' 
crisis.”  Others contrast the inaction on oil 
imports with Mr. Reagan’s quickness to 
defend Persian Gulf shipping. Irwin 
Steltzer, the director of the Energy and 
Environment Center at H arvard Univer­
sity's Kennedy School o f Government, 
says, " I  think our (energy) policy is called 
a ircra ft c a r r ie rs .'
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Oil Price Forecast Comparison 
West Texas Intermediate Spot Market Price 

(U.S. Dollars per Barrel)

F o r e c a s t Y e a r
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Summary of presentation by Michael Smolinski Senator Uun BennetS
Director ^
Fuel Price and World Oil Services
DRI - McGraw Hill

These are copies of the presentation I made yesterday in 
Anchorage. You may find them to be useful. Several key 
points are as follows:

Page 2 My June 1 forecast puts 1988 West Texas Inter­
mediate crude at $18.73 per barrel. Estimate 
for Alaska North Slope crude would be approxi­
mately $17.80.

Market Fundamentals do indeed support higher 
prices.

Page 4 Developed country oil consumption has been on
a rising trend since 1983.

Page 5 Seasonal increase ind demand has begun which
will increase the call on OPEC production by 
approximately 3 million barrels per day by year 
end.

Page 6 Nuclear Power's competition to OPEC production
(worth 2.5 to 3.0 million barrels per day since 
1978) is coming to an end. Nuclear power will 
no longer be reducing oil demand.

Page 7 Oil Inventories are no longer the problem they
were at the end of 1986. They are close to 
desired levels.

Page 8 Competition from non-OPEC oil production has
peaked. Rising oil demand will now be met by 
OPEC production.

Page 9 Shows the extent to which OPEC production has
been reduced since 3rd quarter 1986 in order to 
firm prices and will increase during balance of 
1987, 88 and 89 to meet world demand.

Page 10 Shows that OPEC's revenue is maximized by
restraining production (1979/80) and late 1986 
early 1987. Revenue is reduced by pushing oil 
into a market that doesn't want it (1st 
quarters of 1986).



Summary by Michael Smolinski 
July 1, 1987

Page Two

Page 21 Saudi Arabia is not the only OPEC member who
has restrained production.

Page 12 OPEC's efforts to restrain production and raise
prices are an effort for them to achieve what 
they perceive to be their fair share of what 
the consumer is willing to pay.

Final Comment:

The State of Alaska should separate the process of forecasting 
oil prices and managing oil revenue risk.

Forecasting of oil prices should emphasize trying to 
accurately predict the most likely price so that the 
forecasting process may be evaluated and steadily improved.
Oil price forecasting is very important to Alaska.

Forecasting process should also entail an assessment of risk.

Revenue forecasting process should begin with an assessment 
ofthe most likely revenue (again to facilitate evaluating and 
steadily improving the process). Then to handle risk, planned 
spending decisions should be made through careful assessment 
of the risk and through use of contingency planning to manage 
the risk.

Process should separate the three step process.

Oil Price Fore - Revenue Fore - Managing revenue risk



State of Alaska 
MEMORANDUM

TO: Mary Halloran
Director

FROM: Gregg Erickson
Senior Economist

SUBJECT: Correction

Office of the Governor

D iv i s io n  o f  P o l i c y
P.O. Box AM, Juneau, AK, 99811 
Tel. 485-3568 / Mail Stop 0164

DATE: 18 June 1987

My memorandum of June 16, describing the Deakin report on "Oil 
Industry Profits in Alaska," contains the following paragraph:

• In every year since 1978, profits removed from Alaska have exceeded 
investments in the state; in 1981 the industry's net investment
position became positive. In 1985, $4.59 billion was expatriated from
Alaska, compared with $0.57 billion reinvested [p. 8].

One of the figures in the second sentence is in error. It should read:

......................... In 1985, $4.51 billion was expatriated from
Alaska, compared with $0.57 billion reinvested [p. 8].

Please correct your copy.
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To:

STATE: OF ALASKA 
DEPARTMENT OF REVENUE 

OIL AND GAS AUDIT DIVISION

M E M O R A N D U M

Hugh Malone, Commissioner, Department of Revenue

Through: William Floerchlnger, Director, Oil and Gas Audit Division

Subject: Model to Evaluate Economic Incentives for Drilling Wells

For your Information attached Is a description of a model we have developed 
over the past six months which evaluates the economic Incentive for 1n-f111 
drilling. In addition to being Integral to our continuing revenue forecasting 
function for determining future well numbers, upon which the ELF and 
subsequently the severance tax is based, as shown in the description the model
also Illustrates the economic inefficiency of the current severance tax
structure, and suggests the possible effect CSHB 164 (the modif’cation to the 
ELF formula introduced by the House in the 1987 session) may have on' drilling 
behavior.

The results can be summarized as follows:

1. The ELF provides an incentive to drill wells simply to reduce the
severance tax. We estimate that 19 percent of the drilling at Prudhoe 
Bay may be attributable to this effect.

2. Accordingly, the State may be subsidizing well drilling $27 million
per year.

3. CSHB 164 removes most of the tax subsidy effect.

4. CSHB 164 would also reduce drilling activity.

Attachment

cc: Chuck Logsdon, DOR 
Gregg Erickson, QN8 
Ed Phillips, DNR 
Bill Van Dyke, DNR 
Russ Douglas, AOGCC

From: Roger Harks, Petroleum Economist

Date: October 8, 1987



A Hodel to Evaluate the Economics of Drilling Additional Wells

Roger Harks 
State of Alaska Department of Revenue 

Division of 011 and Gas Audit 
Petroleum Research Section 

October 1987

I. Introduction

The oil production severance tax structure In Alaska causes the tax to be 
sensitive to the number of wells In a field. Levied on non-royalty barrels, 
the tax Is the product of the wellhead price (market price less shipping and 
pipeline costs), the severance tax rate, and the economic limit factor (ELF). 
The ELF Is a number between zero and one which reduces the severance tax as 
well productivity declines and a field approaches Its economic breakeven point

where PEL = the monthly production rate at the economic limit
TP = total production during the month for which the

tax Is to be paid 
WD = the total number of well days in the month for

which the tax is to be paid

Thus, for example, with all other thing equal, as wells Increase, PEL will 
Increase, PEL/TP will increase, the base of the exponent will decrease, and 
the ELF, along with severance tax, will decrease.

Recently there have been legislative proposals to modify the severance tax
structure, notably the form of the ELF. Heaningful judgements on the merits of 
the proposals will depend, among other things, on how they affect development,
productivity, profitability, and State revenues.

The State of Alaska Department of Revenue’s current forecasting model has a 
module that computes the economic rent accruing to the producer (i.e. profit) 
of specific fields to assess whether or not they are feasible to produce given 
price and volume scenarios. When profit is negative, production is delayed 
until a start-up year generating positive profit Is found. This reduces the 
likelihood that the model will project revenue from uneconomic fields. When 
profit 1s positive the model finds the profit maximizing amount of enhanced 
recovery. (See Appendix A.)

Projected price, volume, and well numbers are exogenous Input, with the latter 
two based on producer public Information and State engineering assessments. 
They reflect the current and announced extent of development, a rather limited 
time horizon.

[H-6Q ±  W  
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Consequently, the Department has developed a model to examine the economics of 
drilling additional wells In developed fields. Such a model Indicates the 
degree of extra 1 n-f111 drilling and production that may occur to maximize 
economic rent for primary recovery, and Is also useful for analyzing potential 
severance tax structures.

II. The Hodel

The crux of the model Is the relationship It establishes between additional 
wells and the production profile. On that matter the model Is necessarily 
generic while reservoirs are of course unique, but reflects general 
engineering principles. The model does allow reasonable systematic comparative 
policy analysis In an area where precise answers are unknowable. The following 
discussion accents the Prudhoe Bay and Kuparuk fields.

The production decline characteristics of many oil wells and fields follow 
exponential declines. The slope of the decline curve Is called the exponential 
decline rate, a, where:

t
qj = production rate at the beginning of any time period during the 

decl1ne
qf = production rate at the end of the time period
t = number of years between q̂  and qp

Production In any year is l/ea times production In the previous year, 
where e, the number whose natural logarithm Is one. Is approximately 2.71828. 
We henceforth refer to l/ea as the production multiplier, P. Similarly, 
the well count will decline as producers are converted to injectors as 
production, saturation, and pressure drops. The well decline multiplier Is 
estimated at .5*(1+P).

In general, the major Impetus for In-fill drilling 1s to produce a finite 
amount of oil sooner. Given an Initial decline rate, ag, additional wells 
will slow down the decline rate on a field basis to apj, and the Initial 
production multiplier Pg ( I/ S°& ) Increases to Pr as ag
decreases, ag will decrease at a decreasing rate as wells are added. At
Prudhoe Bay ag Is estimated to be 0.140 (Pg at 0.86936), and at Kuparuk
0.090 (Pg at 0.91393).

As wells Increase the production multiplier will Increase such that 

PN = Pg + f(w).

2



where w is the number of additional wells, and production for a given year. 
Vt, will be

where T = total wells prior to decline. Fur Prudhoe Bay T is 
estimated at 591 and Kuparuk 305 (adjusted for non- 
producing days). 

x » 3 is determined such that

This calibrates f(w) such that 50 percent of the change 
In f(w) that would result from doubling T is realized 
after T is Increased 25 percent.

This coefficient calibrates f(w) such that as w = T (i.e. 
the number of wells is doubled), ag Is reduced by g(r).

g(r) a .001 * r * K

where r is the percentage of total reserves recovered after 
peak (estimated to be 38 percent for Prudhoe Bay and 59 
percent for Kuparuk) and K Is a constant estimated at 
0.18.1/ For Prudhoe Bay c is estimated to be 0.0009088 and 
for Kuparuk 0.001647IL

x-i
The intercept term ("] %~) calibrates f(w) so f(wj a 0 
when w » 0.

1/ The derivation of K is enigmatic. It Is the essence of the model and It K  
unknowable. It was selected because 1) It Is a constant that applies to a31 
fields, and 2) It simulates expected drilling behavior for given prices. Given 
Its tenuity, the quality of the results discussed herein, not the quantltf* 
should be emphasized.

Vt-1 * Pn

where V-t.-j Is production in the previous year. 

f(w) Is approximated by the form



In practice there Is a limited amount of reserves remaining before exponential 
decline decays Into arithmetic. We have assumed this to be 75 percent of 
post-peak reserves. For Prudhoe Bay this Is estimated to be 2,886 million 
barrels after 1989 and 574 million for Kuparuk. The model stops exponential 
and begins arithmetic decline when accumulated post-1989 production reaches 
this estimated limit, decreasing production each year by a constant amount 
equal to the difference In production between the prior two years. (Note that 
arithmetic decline will begin sooner where more wells have been drilled. This 
gives a more rapid late-Hfe decline where more wells had been drilled, 
accelerating the arrival of economic shutdown; consequently total recovery - 
over the economic life of the field may. be less with greater numbers of wells 
even though profit Is greater.)

The model Is Incorporated Into a conventional discounted cash flow 
profitability model specific to the North Slope (see Appendix A). A number of 
additional wells (w) Is exogenously Inputed (along with their costs),!/ and 
they are allocated over each of the five years 1990 through 1994 by a 
percentage declining by a constant amount (thirty percent through ten percent 
In Increments of five percent).?./ For purposes of the ELF calculation it Is 
assumed that ninety percent of the additional wells are producing at any one 
time. A celling of T Is put on w. Volume 1s adjusted as specified above. The 
model cuts oFf production when after tax net value Is negative. The number of 
additional wells that maximizes profit is found iteratively.

III. Exemplary Results

Our estimates of the optimum number of additional wells under current law, as 
a function of constant real Pump Station One (PS1) price, are as follows. 
(These prices are approximately $4 under market prices.)

Additional Wells 
Price Prudhoe Kuparuk

$15 49 33
$20 155 103
$25 447 175

]_/ As a demand response It is assumed that well costs will change 20 percent 
as much as oil prices.

2/ This Is a five year drilling program. Given the future price omniscience 
implicit In this model, net present value would be maximized 1f all additional 
wells were drilled the first year. However, given the certainty of error 1n 
the price forecast, and given the relatively greater down-side (vs. up-side) 
price risk, it Is probable that the cost of being too conservative is less 
than the cost of being too aggressive In the event of forecast errors 
(adaptation is possible In the event of an Incomplete program), and thus the 
prudent manager would extend the drilling program.



Table 1 compares the well count, production volume, and profit, with and 
without an optimized In-fill drilling program, at a $15 PS1 price for Prudhoe 
Bay.

Table 2 compares the well count and production volume between optimized 
1n-f111 drilling programs at $15 and $20 at PS1 for Prudhoe Bay.

Tables 3 and 4 show the same information for Kuparuk.

IV. Issues

A. Economic Inefficiency of the Current Severance Tax Structure

There are two Incentives for drilling additional wells under the current law. 
The first obvious reason is to procure more volume sooner. We will call this 
Effect V (for Volume). The second reason pertains to the ELF form. Recall that 
with all other thing being equal, a greater number of wells will make for a 
smaller ELF, and subsequently a reduced severance tax. We will call this 
Effect T (for Tax). In practice both effects are working simultaneously, and 
in fact are quite synergistic, but It 1s possible to estimate what portion of 
drilling behavior can be attributed to each effect.

If we remove one effect, we can observe the pure behavior of the other effect, 
and compare the pure behavior of both effects to Indicate the relative 
Influence of each effect when they work simultaneously.

The model suggests that additional drilling commences for both Prudhoe Bay and 
Kuparuk at a $13 PS1 price. We can remove Effect V by setting c at zero. Then 
ue can observe the pure Effect T; that 1s, we can find a higher price such 
that the reduced severance tax from a greater number of wells more than 
offsets the cost of the wells such that it 1s profitable to drill more wells 
(even though no additional oil will materialize), merely to reduce the 
severance tax. (This will happen at a higher price because only one effect is 
in place here, and because severance taxes are based partly on price, for a 
given ELF reduction the savings will be absolutely greater at a higher price.) 
The model suggests this would begin to occur at a price of $42 for Prudhoe Bay 
and $37 for Kuparuk, Increases of 223 percent and 185 percent, respectively.

Similarly, we can observe the pure Effect V by removing Effect T by removing 
the ELF by setting the ELF at one. We can find a higher price such that given 
a discount rate, the benefit of procuring additional oil sooner pays for the 
cost of the additional wells such that It 1s profitable to drill more wells. 
(Again, It will be at a higher price since only one effect is at work here.) 
The model suggests this would begin to occur at $20 for both Prudhoe Bay and 
Kuparuk, an Increase of 54 percent.



1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2 0 0 0  
2 0 0 1  
2 0 0 2
2003
2004
2005
2006

Table 1 
Prudhoe Bay 

Comparison of Wells, Volume, and Profit 
With and Without an Optimized In-fill Drilling Program

$15 PS1 Price

Optimization
No Optimization (49 wells) Increased Increased
Wells Volume

(mmbbl)
Well

591 558 591
552 485 566
516 422 540
483 367 513
451 319 486
422 277 459
394 241 429
368 209 401
344 182 375
322 158 350
301 138 327
281 120 306
263 102 286
246 84 267
230 66 250
215 48 234
201 30 218
187 12 204

Volume Wells Volume -
(mmbbl) (mmbbl)

558 0 0
485 14 0
422 24 0
368 30 1
320 35 1
279 37 2
242 35 ‘ 1
211 33 2
184 31 2
160 28 2
139 26 1
121 25 1
103 23 1
85 21 1
67 20 1
49 19 1
31 17 1
13 17 1

Total 3,818
Profit ($mm) 15,864
Additional Profit

3,837
15,874

19
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Table 2 
Prudhoe Bay

Comparison of Optimized In-Fill Drilling Programs 
$15 and $20 PS1 Prices

$15 $20
(49 wells) (155 wells) Increased Increased

Wells Volume Wells Volume Wells Volume
(mmbbl) (mmbbl) (mmbbl)

1989 591 558 591 558 0 0
1990 566 485 594 486 28 1
1991 540 422 590 423 50 1
1992 513 368 580 369 67 1
1993 486 320 563 322 77 2
1994 459 279 540 281 81 2
1995 429 242 505 245 76 3
1996 401 211 472 213 71 2
1997 375 184 441 186 66 2
1998 350 160 412 162 62 2
1999 327 139 385 141 58 2
2000 306 121 360 123 54 2
2001 286 103 336 105 50 2
2002 267 85 314 87 47 2
2003 250 67 294 69 44 2
2004 234 49 275 50 41 1
2005 218 31 257 32 39 1
2006 204 13 240 14 36 1

Total 3,837 3,866 29



Table 3 
Kuparuk

Comparison of Wells, Volume, and Profit 
With and Without an Optimized In-f111 Drilling Program

*15 PS1 Price

No Optimization
Optlmlzatlon 
(33 wells) Increased Increased

Wells Volume Wells Volume Wells Volu
(mmbbl) (mmbbl) (mmb

1989 305 94 305 94 0 0
1990 285 86 294 86 9 0
1991 266 79 282 79 16 0
1992 249 72 270 72 21 0
1993 233 66 257 66 24 0
1994 218 60 243 60 25 0
1995 203 55 • 227 55 24 0
1996 190 50 212 51 22 1
1997 178 46 198 46 20 0
1998 166 42 185 43 19 1
1999 155 38 173 39 18 1
2000 145 35 162 35 17
2001 136 31 151 32 15 1
2002 127 27 141 28 14 1
2003 118 24 132 25 14 1
2004 111 20 124 21 13 1
2005 103 17 115 17 12
2006 97 13 108 14 11 1
2007 90 9 101 10 11 1
2008 85 6 94 7 9 1
2009 79 2 88 3 9 1

Total 872 883 11
Profit ($mm) 3,057 3,063
Additional Profit



Table 4 
Kuparuk

Comparison of Optimized In-f111 Drilling Programs 
$15 and $20 PS1 Prices

t t l
(33 wells) 

Wells Volume 
(mmbbl)

1989 305 94 305
1990 294 86 313
1991 282 79 316
1992 270 72 314
1993 257 66 307
1994 243 60 296
1995 227 55 277
1996 212 51 259
1997 ' 198 46 242
1998 185 43 226
1999 173 39 211
2000 162 35 197
2001 151 32 185
2002 141 28 173
2003 132 25 161
2004 124 21 151
2005 115 17 141
2006 108 14 132
2007 101 10 123
2008 94 7 115
2009 88 3 108
2010 0 0 101

Total 883

Increased Increased 
Volume Wells Volume
(mmbbl) (mmbbl)

94 0 0
86 19 0
79 34 0
73 44 1
67 50 1
61 53 1
56 50 1
52 47 1
47 44 1
44 41 1
40 38 1
36 35
33 34 1
29 32 1
26 29 1
22 27 1
19 26
15 24 1
11 22 1
8 21 1
4 20 1
1 (na) 1

903 20

$ 2 0  
(103 wells) 

Wells

9



In summary, the pure Effect T necessitates a 223 percent Increase 1n price for 
additional drilling to be profitable at Prudhoe Bay, and Effect V a 54 percent 
Increase. Note that the greater the price Increase for an effect, the less the 
presence of the effect Influences drilling behavior. Thus these percentages 
can be thought of as "non-influencing factors," and the relative size of the 
factors suggests the relative "non-s1gn1fIcance" of each effect, or the 
relative significance of the other effect. Thus when we say Effect T has a 
factor of 223 and Effect V a factor of 54, the relative significance of Efftit 
T Is:

54 / ( 223 + 54 ) a 19 percent

and subsequently the relative significance of Effect V 1s 81 perecent. This 
Implies that 19 percent of the drilling at Prudhoe Bay would be accruable to 
Effect T. At Kuparuk 1t 1s 23 percent.

The existence of Effect T causes economic Inefficiency; I.e., profit 
maximizing behavior reduces total economic rent (and net social value). In 
this case the reduced severance tax would more than pay for the cost of the 
wells; however, the cost of the wells would be more than the value of the 
additional oil produced.

This can be Illustrated by another “pure" case. Recall that when we removed 
Effect V, we had the pure Effect T, where the only Impetus for drilling was to 
reduce severance tax. The model showed that for Prudhoe Bay such behavior 
would ensue at a price of $42. Suppose price was $45. The model suggests 199 
additional wells would be drilled even though no additional oil would be 
recovered. Though the cost of the additional wells reduces total economic rent 
$748 million (as compared to the case where no additional wells are drilled), 
producer economic rent actually Increases $15 million. The brunt of the loss 
accrues to the State 1n a reduction of severance taxes of $774 million. (The 
balance 1s attributable to small changes 1n property taxes, state Income 
taxes, and federal Income taxes.)

What might Effect T be costing the State now? The Department of Revenue 1s 
currently forecasting Prudhoe Bay production for FY i"88 at 561 million 
barrels with 591 wells (adjusted for non-producing aays). The resultant ELF Is 
0.829. At current prices (subsequent to SOHIO's announced price decrease on 
October 1) the expected severance tax would be $686 million. If 19 percent 
less wells were present with no change In production, the ELF would Increase 
to 0.860 and the severance tax would be $713 million, an Increase of $27 
million.

B. Committee Substitute House Bill 164

CSHB 164, Introduced 1n the 1987 session, Introduces a scaling factor and rate 
of field production Into the exponent of the current ELF formula. (The value 
of the scaling factor determines the level of production for which the ELF 1s 
greater than under current law).



This formula makes the ELF much less sensitive to changes 1n well numbers, 
especially for Prudhoe Bay, so as to make any pure Effect T behavior 
essentially undlscernlble. Accordingly, we would expect less wells to be 
drilled than under current law.

Our estimates of the optimum number of additional wells under CSHB 164, as a 
function of PS1 price, are as follows.

Additional Wells 
Price Prudhoe Kuparuk

$15 0 21
$20 29 78
$25 73 153



«

APPENDIX
Description of Discounted Cash Flow Hodel

The following Is a description of the feasibility and enhanced recovery model 
used by the Department of Revenue In Its petroleum revenue forecasting model. 
Tie drilling model developed In this paper was Incorporated Into the 
discounted cash flow components of that model to produce the results presented 
In this paper.
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A Model To Assess Economic 
Feasibility and Optimum Production 
Volume for North Slope Fieids
Roger M arks, Stats of Alaska, Dept, of Revenue 
J. W illiam Moore, State of Alaska, Dept, of Revenue

Sum m ary. A la sk a ’s rev en u e-fo recas tin g  m odel co m o u tes  the econom ic ren t o f  p ro sp ec tiv e  fields to  assess 
th e ir  feas ib ility  to  p ro d u ce  g iven  p rice  and  v o lu m e scen a rio s . W hen econom ic ren t is n eg a tiv e , p ro d u c tio n  is 
de lay ed  un til a  s ta rtu p  y ea r g en e ra tin g  a po sitiv e  ren t is found . I f  econom ic ren t is p o s itiv e , the m odel finds the 
p ro fit-m ax im iz in g  E O R  am o u n t.

Introduction
A lask a ’s D ep t, o f  R evenue is resp o n sib le  fo r fo recas tin g  
the s ta te ’s rev en u e  fo r p lann ing  and  budgeting  p u rp o se s . 
P e tro leu m  rev en u es  accoun ted  fo r S 2 .3  b illion  in  fiscal 
y e a r  (F Y ) 1986 (Ju ly  1985 th ro u g h  Ju n e  1986), o r  84%  
o f  the to ta l s ta te  rev en u e . T h ese  took  the fo rm  o f  s e v e r­
ance  tax e s , ro y a ltie s , c o rp o ra te  incom e tax es , p ro p e rty  
taxes , b o n u se s , ren ts , and in te rgovernm en ta l rece ip ts . O f  
these  p e tro le u m  rev en u es , 87%  w as d eriv ed  fro m  e ith e r  
sev e ran ce  tax es (bo th  p ro d u c tio n  and  co n se rv a tio n  tax ­
es, the la t te r  b e in g  very  sm all) o r  royalties.

N early  all o il revenues acc ru e  from  the N o rth  S lope . 
T he  very  m a tu re  C ook  In let fields a re  re latively  in s ign ifi­
c an t from  a  rev en u e  s tandpo in t.

T h e  p e tro leu m -p ro d u c tio n  rev en u e-fo recas tin g  m odel 
is d es ig n ed  to  ca lcu la te  o il and  gas severance  tax es and  
royalty  paym en ts due the sta te  each  y ea r u n d er p rov isions 
o f  existing  sta te  law s and contracts. T he  N orth S lope co m ­
p o n en t is a  s im u la tio n  m odel th a t g enera tes  a w id e  ran g e  
o f  po ten tia l rev en u e  ou tcom es fo r ind iv idual fie lds fo r 
each  o f  the n ex t 5 0  y ea rs . T h is  m odel is s tru c tu red  to  il­
lu s tra te  the u n certa in ty  in heren t in forecasting  by  p ro d u c ­
ing d is tr ib u tio n s  o f  ou tcom es ra th e r  than  single /o in t 
e s tim a te s . T h e  m ost variab le  inpu t com ponen ts a re  p ro ­
duc tion  v o lu m e  an d  p rice .

T he  N orth  S lope is dom inated  by the P rudhoe Bay field. 
In FY  1986, th e  P ru d h o e  B ay field  accoun ted  fo r  90%  
o f  N o rth  S lo p e  p ro d u c tio n  and  rev en u e ; the b a lan ce  w as 
a ttribu ted  to  th e  K uparuk  fie ld , w ith  m in o r am o u n ts  from  
M ilne  P o in t (w h ich  w as shu t dow n recen tly  fo r eco n o m ­
ic reaso n s). L isb u m e  recen tly  beg an  p roduc tion  and  E n­
d ico tt is ex p ec ted  ' o  beg in  in ea rly  1988.

A s P ru d h o e  B av beg ins to  d ec lin e  in the nex t 1 to 3 
y e a rs , it w ill beer m e re la tive ly  less s ign ifican t (a lthough  
it is still ex p e c te d  to dom ina te  N orth  S lope p ro d u c tio n  
th ro u g h  th is c e n tu ry ) , and o th e r  fie lds w ill b ecom e m o re  
im p o rtan t.

E x p lo ra tio n  in  recen t y e a rs  has revealed  the ex is ten ce  
o f  several o th e r  N orth  S lope accum ulations. T hese  include 
W est S ak . Seal Island, Sandp iper, N orthstar, Point T h o m ­
so n . and  o n e  in the C o lv ille  D elta . P roduction  d ec is io n s

Copyright 1967 Socxty ot PMroiaom EnguvMn

on  these fields are  pending  fu r th e r g eo lo g ic , en g in ee rin g , 
and  econom ic analy ses. T h ey  a re  h en ce fo rth  re fe rre d  to 
as the “ m arg inal f ie ld s .”

T o  reduce the like lihood  tha t the  m odel w ill p ro jec t 
revenue  from  uneconom ical fie ld s , w e have  dev e lo p ed  a 
m odel that exp licitly  co n sid e rs  th e  eco n o m ic  feasib ility  
o f  the m arg inal fields in  the rev en u e  fo reca s ts . F o r all 
fields (including the ex is ten t o n es) , the m odel a lso  m akes 
p ro jec ted  production  vo lum e sen s itiv e  to  p ro jec ted  p rice  
w ithin the feasibility fram ew ork  so  that the optim al (profit- 
m axim izing) value is p ro d u ced .

Feasibility
T h e o re tic a l F ra m e w o rk . T h e  m ain  reven u e-fo recastin g  
m odel uses M o n .e  C arlo  s im u la tio n . T h e re  a re  a  m yriad  
stochastic input variables, am ong  them  production  volum e 
and  p rice . W e have found  th a t a b o u t 1 ,500  sim ulations 
o f  the future (passes o r  o u tcom es) a re  necessary  fo r  c o n ­
vergence , and the fo recast is g en e ra ted  from  th e  ag g re ­
g a tio n  o f  the ou tcom es. E ach  o u tco m e  has a  p rice  r d 
vo lum e v ec to r re fe rred  to  as “ sa m p le d "  p ric e s  aid  
vo lum es.

T he  feasibility  co m p o n en t to  the m ain  revenue- 
fo recasting  m odel w orks as fo llow s.

1. A base-case cost scen a rio  is dev e lo p ed  fo r  th e  m ost 
likely  production  vo lum es an d  e a rlie s t p rac tica l dev e lo p ­
m en t for each field .

2 The main m odel independently  sam ples fo r p rice  and 
field  production  volum e.

3 . C osts fo r the sam pled p ro d u c tio n  volum e a re  g en er­
a ted  on the basis o f  co st fu n c tio n s, w hich re la te  th e  sam ­
pled production volum e to the base-case volum e and  costs.

4 . T he  econom ic ren t (p ro fit)  fo r  the sam p led  p ro d u c­
tion  volum e an d  p rice  v ec to r is co m pu ted  fo r th e  field . 
T h is  is described  in detail b e lo w .

5 . If the econom ic rent fo r the sam pled  scenario  is posi­
tive , developm ent and  p ro d u c tio n  ensue  at th e  earlies t 
p ractical developm ental tim e  fram e fo r the fie ld , the op­
tim al production level is found  (see  O ptim al P rod u c tio n ), 
and revenues a re  com pu ted . (P ositive  eco n o m ic  rent 
equates to econom ic feas ib ility .) I f  the e co n o m ic  ren t is 
negative, the decision  on w h e th e r to d ev e lo p  and to
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produce  is delayed  1 y e a r (to see w h e th e r fu ture  oil p rices 
w ill be  h ig h e r  and  to  sp u r  positive  eco n o m ic  ren t), and  
econom ic  ren t is recalculated . T h is  p rocess continues until 
e ith e r p o s itiv e  econom ic  ren t is g en e ra ted  o r  50  y ea rs  o f  
delay fail to p roduce positive econom ic ren t, in  w hich case 
th e  fie ld  is no t p ro d u ced  fo r tha t sam p led  scen a rio .

C o m p u ta t io n  o f  E c o n o m ic  R e n t .  A s d e sc rib ed , the 
rev en u e -fo reca s tin g  m odel tests e c o n o m ic  feas ib ility  o f  
m arg ina l fie lds g iven  the p ric e /v o lu m e /co st re ladonsh ip s 
o f  s im u la ted  scen a rio s . A  d ec is io n  is m ade  e ith e r  to  
p ro d u ce  o r  no t to  p ro d u ce  a  g iven  v o lu m e , d epend ing  on  
po sitiv e  o r  negative  eco n o m ic  ren t, and  the first s ta rtu p  
y e a r that genera tes a positive econom ic  rent is found. T h is 
section  d esc rib es  the com puta tion  o f  econom ic  ren t. Som e 
o f  the co m p o n en ts  a re  g e rm an e  on ly  to  A laska .

I n p u t s .  A ll p rices  and  costs a re  in real 1986 U .S . 
do lla rs .

S c h e d u l e  I n p u t s .  T h e  fo llow ing  inpu ts  a re  en te red  by 
y ea r, b eg in n in g  w ith  the f irs t y e a r an y  cap ita l co sts  a re  
in cu rred . T h e  “ y e a r o f  d e c is io n "  is Y ea r 0 . H isto rica l 
y ea rs  a re  neg a tiv e . T h e  c u rre n t y e a r m ay  be 0  o r  h is to ri­
ca l if  the y e a r  o f  d ec is io n  is in the fu tu re .

( t o ) n «  -  y“ r  ( n 0 th y e a r  o f  fie ld  o p e ra tio n ) ,
P „ k =  P ru d h o e  B ay w ellhead  p ric e  [do lla rs  p e r  

b a rre l a t P um p S ta tion  1 o f  the T ran s- 
A laskan  P ip e lin e  System  (T A P S )] fo r 
H isto rica l Y ea r n * .  w ith  be in g  the 
c u rre n t y e a r  (n h w ill v a ry  fro m  n 0  as 
the y e a r  o f  d ec is ion  is p u sh ed  back ),

(AN p ) n a =  p ro d u c tio n  v o lu m e , m illions o f  b a rre ls  
p e r  y ea r,

(«w )n =  p ro d u c in g  w ells , and
( 0 „  =  base-case  cap ita l co s t, m illions o f  do lla rs  

p e r  year.

P .  A N p ,  and  n w a re  in term ediate  ou tpu t from  the m ain 
m odel.

S i n g l e -  V a lu e  I n p u t s .  S ee  the descrip tion  o f  m odel func­
tion ing  fo r  a  d e ta iled  ex p lana tion  o f  these inputs.

i  =  real a fte r-tax  d isco u n t ra te , p ercen tag e  
ex p ressed  as d ec im al,

‘ r r  =  royalty  ra te , percen tag e  ex p ressed  as 
d ec im al,

E , e  =  tran sp o rta tio n  co s t and  quality  d iffe ren tia l 
to  b ring  the P rudhoe  Bay w ellhead  
p ric e  back  to  the specific  fie ld ’s  w e ll­
head , d o lla rs  p e r  b a rre l,

E '  ,c  =  ac tua l v a riab le  op e ra tin g  cost o f  tra n sp o r­
ta tio n , d o lla rs  p e r b a rre l,

C f  =  field  co s ts , d o lla rs  p e r  b a rre l, 
i s r  =  sev e ran ce  tax  ra te , percen tag e  ex p ressed  

as d ec im a l,
E o d  — d irec t o p e ra tin g  cost (inc ludes on ly  p ro ­

du c tio n  su p p lie s , pu rchased  fuels, ro u ­
tine  m a in tenance , an d  lab o r), do lla rs  
p e r  b a rre l,

Cf,* =  p ro p o rtio n  o f  cap ita l co s ts  fixed , p e rcen ­
tage  ex p ressed  as dec im a l,

Cyar =  p ro p o rtio n  o f  cap ital co sts  v a riab le , p e r ­
cen tage  ex p ressed  as d ec im al.

A N pp  "  peak  p ro duc tion  vo lum e fo r base ca se , 
m illions o f  b a rre ls  p e r y e a r .

E 3f  =* p ro p o rtio n  o f  o p e ra tin g  co st fixed , p e r­
cen tage  ex p ressed  as d ec im al,

E oy =  p ro p o rtio n  o f  op e ra tin g  co s t va riab le , 
p e rcen tage  ex p ressed  as dec im a l.

E 0£ p  »  p e r-b a rre l o p era ting  co s t ax peak  p ro d u c ­
tion  v o lu m e fo r base ca se ,

C /o c  =  in tang ib le  p o rtio n  o f  cap ita l investm en t, 
p e rcen tage  ex p ressed  as dec im a l.

E g  -  to ta l lease  b o n u ses , m illions o f  d o lla rs , 
i SfT  =  sta te  c o rp o ra te  incom e tax  ra te , p e rcen ­

tage ex p ressed  as d ec im a l, and 
i f  IT  — federal c o rp o ra te  incom e tax  ra te , p e r­

cen tage  ex p ressed  as d ec im al.
*

M o d e l  F u n c t i o n s .  T he  feasibility m odel uses discounted 
cash  flow s to com pu te  eco n o m ic  ren t on  an  eq u iva len t 
am ortized  p e r-b a rre l and  field  basis fo r a  p a rticu la r 
v o lu m e/p rice /co s t scen a rio . T h e  m odel o p e ra te s  in  a  
sp read-sheet form at. T h e  ou tpu t colum ns defined  in term s 
o f  the p rev io u sly  defined  inputs a re  as fo llow s.

T he y e a r  is g iven  as

/ =  (^o)n„ •

T he d isco u n t fac to r fo r Y ea r n 0 , ( F d )„  ( , is ex p ressed  
by

1

T he P ru d h o e  Bay w ellhead  p rice , P ,  is d e fin ed  by

P - P n k + ( / ^ 7 v ) n 4 ,

w here A E j v  is the change in the T A P S  ta r if f  that resu lts 
from  a change  in th ro u g h p u t. (See the A p p en d ix .) 

P ro d u c tio n  vo lum e is defined  as

A N p = ( A N p ) ni>.

D iscoun ted  p roduc tion  vo lum e is ex p ressed  by

ANpPv=*ANp[(FD)„J .

G ross rev en u e  is d efin ed  by

I g -PA N p .

R oyalty , i g ,  is defined  by

‘r = ^ p Urr( P - P ,c- C / ) ] ,

w here E , e  is the transporta tion  cost and  quality  d iffe ren ­
tial to b rin g  the P rudhoe  Bay w ellhead  p ric e  back  to  the 
specific  fie ld ’s w ellhead  and  accoun ts fo r tax e s , op e ra t­
ing cost, ra te  o f  re tu rn , and  dep recia tion  in an en v iro n ­
m ent w h e re  the p ro d u c e r  is also  opera ting  the p ip e lire , 
and the g ro ss  revenue  requ irem en ts  fo r d e riv in g  the in ­
stitutional ta r iff  a re  front-loaded. Royalties and  both sever­
ance and  incom e taxes a re  based  on E ,c . E ' , c  is based 
on the g ro ss  revenue req u irem en t to a  th ird -p a rty  o p e ra ­
to r and is used to  calcu late  the real econom ic cost o f  trans­
portation . C f ,  the field co st, is a  deduction for com puting
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w ellh ead  va lu e  fo r ro y a ltie s , an d  includes d eh yd ra tion , 
c le a n in g , and  g a th e r in g . T h e re  is a  flo o r o f  ze ro  fo r 
roya lties .

D iscoun ted  ro y a lty  is d e fin ed  by

S ev eran ce  tax  is ex p re ssed  by  

i ? r  =* & N P  (1 ~  i  r r  ) { P e l 1 e t [ P - E k + V r r  C / ) ] },

w here F a .  is the statu tory  econom ic  lim it factor .educe 
the sev e ran ce  tax  ra te  as w ell p ro duc tiv ity  declines.

/  4 6 0  \
P e l - 9 e l b  I  J .

M a y  •

w here

qELB = ( {  [(A N P) 1.0 0 0 ,0 0 0 ]/[3 6 5 fn J „  J } 

- ? a ) / { t ( A ^ P)1.000 .000]/[36 5(n w) „ J }

and

<?a  =  {[C od - ( / jw C / ) ] [ (A iV p )  l ,0 0 0 ,0 0 0 ] / 3 6 5 ]

/ ( P - E ie ) } h n w) „ a .

T h e re  is a  flo o r o f  300  B /D  [48 m 3/d ] p e r w ell fo r 
q a -  T h e re  is a  f lo o r o f  z e ro  fo r F a . -  P ° r  the first 10 
y ea rs  o f  a  fie ld , i f  f # ,  > 0 . 7 ,  F ££  =  1.0.

T h e  sev e ran ce  tax  rate  is red u ced  2 2 .5  % fo r the first 
5 y ea rs  o f  a fie ld . T h e re  is a  sta tu to ry  flo o r o f  S 0 .80 /bb l 
[S 5 .0 3 /m 3] (nom ina l) fo r the i s r [ P - E K + U /{ g C f ) ]  po r­
tion  o f  th e  ca lc u la tio n . T h e re  is a  floo r o f  z e ro  fo r the 
sev e ran ce  tax .

D isco u n ted  sev e ran ce  tax  is defined  by

lsTPV-isT[{pD)nJ- 

C apita l co sts  a re  ex p ressed  by

C - {C f iJ (O nJ }  +  [ c w K Q , .b j ^  ] ,

w h ere  A N psv is the peak  p ro d u c tio n  vo lum e for a sam ­
p led  p ro d u c tio n  vo lum e v ec to r .

D isco u n ted  cap ita l co sts a re  defined  by

C rr= C U F 0 )mm J .

O p era tin g  co s ts  c o v e r  all expenses in cu rred  in lifting 
oil to  the su rfa c e  and  in g a th e rin g , trea tin g , field- 
p ro ce ss in g , an d  fie ld  s to rag e . T h is  inc ludes w orkovers , 
field  e n g in e e rin g , d eh y d ra tio n , c lean in g , co n d ition ing , 
lab o r , fue l, in su ran ce , re p a irs , and  m ain tenance , as w ell 
as g en e ra l, ad m in is tra tio n , and  o v erhead  co s ts . O p era t­
ing co sts  a re  ex p re ssed  as

Co =c(Cl,FCl)EpANpp)+ (C l,vE„£pANp).
Journal of Petroleum Technology. August 1987

E opv -C 0 [ ( F o ) , , J .

P roperty  tax  is ex p ressed  by

Z  [C ( l  - C / o c ) ] ( ° 0 2 )  [ 7— — — - ] .  
nm•  I ■J

w here
n 0 =  y e a r  ex p en d itu re  w as in cu rred . 

n  -  n u m b er o f  y ea rs  o v e r  w h ich  expend itu res 
w e re  in cu rred , 

t a  =  final y e a r  o f  p ro d u c tio n , and 
t  *  su b jec t y ea r.

T he  p ro p erty  tax  is 2 %  o f  the u n d ep rec ia ted  tangible 
assets based  on  s tra ig h t-lin e  d ep rec ia tio n .

D iscounted  p ro p erty  tax  is d e fin ed  by

CpT?v-Cpr[(FD)n

B onus dep le tio n  is ex p ressed  by 

D , = E B {A N p l l A N p ) .

B efore-tax  s ta te  net revenue is g iven  by
f

iN R s^ Ig -U R + isr+C p r+ lE uA N p )].

S tate tax dep rec ia tio n  is ex p re ssed  as

Discounted operating costs are defined by

w here
n 0 =  y e a r  ex p en d itu re  w as in cu rred . 

n  =  n u m b e r o f  years  o v e r  w h ich  expend itu res 
w ere  in cu rred , and  

N pi =* am o u n t o f  p ro d u c tio n  a f te r  asse t com es on 
line.

T h is  is a units-of-productic .n  d ep rec ia tio n .
T otal sta te  d educ tions a re  g iven by

D j J = C u + D i + D r3 .

State taxab le  incom e is ex p ressed  by

I s  r  =  lN R s ~ D ds- 

State c o rp o ra te  incom e tax is g iv en  as

C ,rr= isrrIsT•

w here i sr r . th e  co rp o ra te  incom e tax ra te , rep resen ts the 
p roduct o f  the h isto rical average  p ropo rtion  o f  w orldw ide 
net incom e rea lized  in A laska an d  the m arg ina l tax ra te . 
T h e re  is a f lo o r o f  zero  fo r the tax .

D iscounted  s ta te  co rp o ra te  incom e tax is defined  by

E , r r P v = E j l T U F D ) HJ .
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TABLE 1-F IE L D  XXX INPUTS
Schadula Inputs Singla

Valua
Inputs*0(year)*

p
(dollars/bbl)

AJV. 
(10* bbl)

n w
(numbar)

C
(S1 million)

0 23.00 0 0 0 / 0.08
1 23.10 0 0 0 I/m 0.125
2 23.20 0 0 0 £ * 2.56
3 23.30 0 0 341 1.29
4 23.40 0 0 341 C, 0.70
5 23.50 11 33 431 1st 0.15
S 23.60 20 51 68 Boo 1.20
7 23.70 19 45 0 c * 0.1
8 23.80 19 45 0 Cwar 0.9
9 23.90 19 45 0 AA/flp 26

10 24.00 19 45 0 Bof 0.33
11 24.10 19 45 0 B„ 0.67
12 24.20 19 45 0 Bo£J> 2.14
13 24.30 14 42 0 CrOC 0.50
14 24.40 11 38 0 Bg 100
15 24.50 9 33 0 • IT 0.014
16 24.60 7 28 0 i/tr 0.34
17 24.70 5 25 0
18 24.80 4 23 0
19 24.90 3 20 0
20 25.00 3 18 0
21 25.10 2 14 0
22 25.20 1 11 0
23 25.30 1 9 0
24 25.40 1 7 0
25 25.50 1 5 3
26 25.60 1 5 0
27 25.70 1 5 0
28 25.80 1 5 0

-y»u 0 la 19M. •

B efo re-tax  federa l n e t rev en u e  is ex p ressed  by 

jNRf= ls + i s r + E p r + Es/T+ (EicM/p)\- 

W in d fa ll p ro fits  tax is g iv en  as 

E Wr r = W p ( P - 17 .44)(1  - i » ( 0 . 7 ) ,

w h e re  17 .44  is th e  b a se -ca se  p ric e  in 1986 do llars. T h is 
app lies to  the P ru d h o e  B ay  fie ld  o n ly . T he  tax exp ires 
a f te r  1993.

D iscoun ted  w ind fa ll p ro f its  tax  is defined  by

EWPTPV:sEwrT[{ED)nu J-

In tan g ib le  cap ita l co s ts  a re  g iv en  by 

C /o c  =  C /d c  x  C x  0 .7 .

F ed era l tax  d ep rec ia tio n  is ex p re ssed  by

n
D rf=  2  {[C (l~C lD c)\na }EDRi 

" . " I  '

w h ere
n 0  =  y e a r  ex p en d itu re  w as in cu rred , 

n  =  n u m b er o f  y e a rs  o v e r  w h ich  expenditures 
w ere  in c u rre d , 

t  =  su b jec t y e a r , an d

946

F d r  -  0 .3 5  i f  t —n o - 0 ,
0 .2 6  i f  t —n 0 =  1,
0 .21  i f  t - n 0 = 2 ,
0 .1 6  i f  t - n 0 = 3 ,
0 .1 3  i f  r —n 0 » 4 ,
0 .0 5  i f  t - n 0  = 5 ,
0 .1 4  i f  t —n 0  = 6 ,  and  

0  i f  t - n 0 > 6 .

T h e  federa l tax  d ep rec ia tio n  is  a  200%  d o u b le - 
dec lin ing -ba lance  7 -y ea r acce le ra ted -d ep rec ia tio n  sch ed ­
u le , w hich  a lso  inc ludes th e  a p p ro p r ia te  dep rec ia tio n  o f  
in tang ib les.

T o ta l federa l ded u c tio n s a re  g iv en  by

D jf= E0 +D i+Ew pT+C iD c+ D rf .

F ed era l taxab le  incom e is ex p re ssed  by

Ifr=Iw f -Ddf-
T h ere  is no flo o r fo r fed e ra l incom e tax  because  losses 
can  be  o ffset aga in s t o th e r w o rld w id e  incom e. F ed e ra l 
incom e tax is d efin ed  by

E jrr= ijiTr/T- 

D iscoun ted  federa l incom e tax  is ex p ressed  by

Ejttpv=Ejrr[(Fo )na ]•

Journal of Petroleum Technology, August 1987
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TABLE 3—FIELD XXX LOW-PRICE VECTOR

r
(r«*o

P
[OOUm

MSI
AN, 

110* OKI
A N ,n
|I0' b»l III Mem Ill IWOII

Upv
111 MUfll

*5T 
111 Mom

Ijrpv 
Hi m*om

C
Hi Mom

Cm/
111 moom

£ . 
ill Mom

E|X>V 
ill Mam

E.r 
m moii

f«rn111 Mom
D,

0 IS.23 0 0 0 0 0 a 0 0 0 0 0 0 0 0
1 1S.S0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 18.73 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 18.00 0 0 0 0 0 0 0 303 240 0 0 3 2 0
4 16.23 0 0 0 0 0 0 0 303 222 0 0 8 4 0
5 16.50 11 • 7 182 18 12 9 8 383 281 33 22 9 6 5
8 18.75 20 13 335 34 21 19 12 59 37 • 47 30 10 6 10
7 17.00 19 11 333 33 19 19 11 0 0 45 26 9 5 9
a 17.23 19 10 328 33 18 19 10 0 0 43 23 8 3 9
9 17.50 19 10 333 34 17 19 10 0 0 45 23 8 4 9

to 17.98 19 9 342 35 18 24 11 0 0 43 21 7 3 9
11 18.37 19 S 349 38 t5 25 11 0 0 45 19 7 3 9
12 18.83 19 8 358 37 15 26 10 0 0 45 18 6 3 9
13 18.99 14 5 268 28 10 16 a 0 0 37 14 8 2 7
14 19.17 11 4 211 22 7 12 4 0 0 33 11 5 2 5 '
IS 19.38 9 3 174 18 8 9 3 0 0 29 9 5 2 4 •
16 19.54 7 2 137 14 4 8 2 0 0 26 6 4 1 3
17 19.74 3 1 99 10 . 3 3 1 0 0 23 6 4 1 2
16 19.93 4 1 80 8 2 2 1 0 0 21 5 3 1 2
19 21.60 3 1 65 7 2 1 0 0 0 20 3 3 1 1
20 21.77 3 1 65 7 1 1 0 0 0 20 4 2 0 1
21 21.77 2 0 44 5 1 1 0 0 0 18 4 2 0 1
22 21.77 1 0 22 2 0 0 0 0 0 17 3 1 0 0
23 21.77 1 0 22 2 0 0 0 0 0 17 3 1 0 0
24 21.77 1 0 20 2 0 . 0 0 0 0 17 3 0 0 0
25 21.77 1 0 20 2 0 1 0 0 0 17 2 0 0 0

Total 207 94 3.772 388 172 213 98 1.047 760 646 261 109 52 99

TABLE 3— FIELD XXX LOW-PRICE VECTOR (continued)

'tf
(II Mom 111 Mom (II mMm (II Mom 111 Mom

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

-3 .0 0.0 0.0 -3 .0 0
-5 .9 0.0 0.0 -5 .9 0
116.7 92.7 92.7 24.0 0
222.0 162.6 162.6 59.4 1
214.1 155.2 155 2 58.8 1
218.4 155.2 155.2 63.2 1
222.8 155.2 155.2 67.6 1
226.1 155.2 155.2 70.9 1
232.6 155.2 155.2 77.4 1
240.1 155.2 155.2 84.9 1
180.2 118.3 118.3 61.9 1
143.9 96.2 96.2 47.7 1
119.2 81.4. 81.4 37.8 1
93.9 66.7 66.7 27.3 0
68.5 51.9 51.9 16.6 0
56.0 44.5 44.5 11.4 0
46.8 37.1 37.1 9.4 0
47.1 21.2 21.2 25.9 0
31.7 19.2 19.2 12.5 0
15.8 17.1 17.1 -1 .2 0
16.4 17.1 17.1 -0 .7 0
14.9 17.1 17.1 -2 .2 0
14.4 17.1 17.1 -2 .7 0

2,532.5 1,046.8 1,791.5 740.9 11

Kfpy '.«* C1m  c * rm  '-toe
Mom (11 iMom (II mmm (11 Mom «t
0 • 0 0.00 0.00 0
0 0 0.00 0.00 0
0 0 0.00 0.00 0
0 - 3 0.00 0.00 106
0 - 6 0.00 0.00 106
0 116 0.00 0.00 134
1 221 0.00 0.00 21
0 213 0.00 0.00 0
0 218 0.00 0.00 0
0 222 0.00 0.00 0
0 22S 0.00 0.00 0
0 232 0.00 0.00 0
0 239 0.00 0.00 0
0 179 0.00 0.00 0
0 143 0.00 0.00 0
0 119 0.00 0.00 0
0 94 0.00 0.00 0
0 68 0.00 0.00 0
0 56 0.00 0.00 0
0 46 0.00 0.00 0
0 47 0.00 0.00 0
0 31 0.00 0.00 0
0 16 0.00 0.00 0
0 16 0.00 0.00 0
0 15 0.00 0.00 0
0 14 0.00 0.00 0
5 2.522 0.00 0.00 366

c „ . coliars/bbl
c 8.09
E0 2.78

1.29
E* 1.83
>sr 1.04
Ear 0.55

0.05
E-ir 0.42
f«*r 0.00

Total 16.05
P „ 16.48
E, 0.43

SI million 40.30
/*a. Si million 34.00

Wrf u a  'n  *-«*»
Mon| (11 Mom (II Mom (II IMom (II iMon!

0 0 0 0 0
0 0 0 0 0
0 0 0 0 '  0

53 159 -162 -55 -44
92 198 -204 -69 -51

138 310 -194 -66 -4 5
116 193 28 10 6
92 146 67 23 13
64 118 99 34 18
58 113 109 37 19
35 89 136 46 21
28 83 149 51 22

4 59 180 61 24
0 44 135 46 17
0 38 105 38 12
0 34 85 29 9
0 30 64 22 6
0 25 43 15 4
0 23 32 11 3

•o 21 25 9 2
0 21 25 9 2
0 19 12 4 1
0 17 -1 0 0
0 17 -1 0 0
0 17 -2 -1 0
0 17 - 3 -1 0

680 1.792 730 248 40
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T h e  eq u iv a len t am ortized  p e r-b a rre l co s t by ca tego ry  is 
the ru m  o f  th e  d iscounted  co sts  d iv ided  by the sum  o f  the 
d isco u n ted  vo lum e:

C ^ Z C p y / Z A N p p y ,

E g ^ L E o p y l l l A N p p y .

ip  »  Z i ppy/ZANppy,

i ^ j - ^ 'Z i s T P y /Z A N p p y .

E p T ^ Z E p j p y l Z A N p p y ,

E  S[T  = * Z E  s[T p y l  Z A N p p v ,

E j j Y ^ Z E f l j p y l Z A N p p y ,  and

EwpT^ZEwpTpy/ZANppy.

T he total equivalen t am ortized  per-barre l cost is expressed 
as

C f a  = [ ( Z iR p y  +  Z i s T p y  +  Z C p y  +  Z E 0p y  +  Z E p T P y

+ Z E Jnpy+ZEwpTpy+ZEJrn>y)lZANppy]+E'le.

T he value  o f  C „  in  this ca lcu la tion  excludes sunk  costs. 
F easib ility  is im perv ious to  these  costs  w hen  it is sunk . 

'T h e  m odel a lso  ignores exp lo ration  costs. T hese are large­
ly  in tang ib le  and  a re  deducted  as in cu rred .

T he  eq u iva len t am ortized  p e r-b a rre l p rice  is defined by

P ea = Z [ ( P + P p ) A N p p y ] / Z A N p p y ,

w h ere  P p  is the T A PS o p e ra tin g  p ro fit. (See the A p­
pen d ix .)

T h e  eq u iv a len t am ortized  p e r-b a rre l econom ic  ren t is 
e x p re ssed  by

E r = P  ta ~ E e a .

S h u t d o w n  a n d  F e a s i b i l i t y .  T o  find the shu tdow n y e a r , 
the ».:odel in itia lly  form s a  5 0 -y e a r  sp read -sh ee t and  cu ts 
o f f  p roduc tion  the first y ea r a fte r  decline , w here  the after­
tax  n e t v a lu e , ( P + P p )A N p - [ i p  + ; 5T+ £ 0 + E p r + E s r r  
+ E f ] r + ( A N p E '  ic ) ] ,  is neg a tiv e . B ecause d ep rec ia tio n , 
p roperty  taxes , and  the bonus dep letion  depend  on the life 
o f  the field  (and the final y ea r) , the m odel form s a  sp read ­
sh ee t o n  th e  basis  o f  the p re lim in a ry  las t y e a r  and finds 
a  seco n d  p re lim in a ry  last y e a r  on  the basis o f  the above 
c r i te r ia . E co n o m ic  ren t is check ed . I f  econom ic  ren t is 
n eg a tiv e , d ev e lopm en t is lagged  i  y e a r , and  the p rocess 
starts  again . I f  econom ic ren t is positive, the  " d e f in itiv e "  
las t y e a r is found by a  com parison  o f  the expected  rem ain­
ing a fte r-tax  net p resent va lue  w ith  the tax -w rite -o ff value 
o f  ab an donm en t.

T o  rep ea t, the  p re lim inary  shu td o w n  p o in t is the first 
y e a r  a f te r  d ec lin e , w here  th e  a fte r-tax  net v a lu e  is nega­
tive . T h e  m odel tests to see  w h e th e r abandonm en t should  
o c c u r  e a r l ie r . I f  the value o f  th e  im m edia te  tax w rite-o ffs 
o f  th e  d ep rec iab le  and dep le tab le  item s (the  undep rec ia t­
ed  a sse ts  an d  the undep lc ted  bonus) ex ceed s the expected  
rem ain in g  afte r-tax  net p resen t v a lu e , it is advan tageous 
to  ab an d o n  th e  field and to  w rite  o ff  the fo rm er am ounts 
aga in s t o th e r  w orldw ide o p e ra tio n s .

E ach  y e a r , th e  m odel looks at the rem ain ing  y ea rs  and  
a sk s  w h e th e r  th e  subject y e a r should  be  the final yea r. 
E a c h  su cce ss iv e  y ea r, the m odel com putes the expec ted  
a fte r-tax  net p resen t value o f  the rem aining y ears , I p y AT. 
an d  com putes the tax w rite-o ff value o f  abandonm ent, i ^ g  
( th e  p ro d u c t o f  th e  federal tax  ra te  and the un d ep rec ia ted  
c a p ita l an d  u ndep le ted  b o n u s) , fo r that y e a r . I f  
I p v a t > I a b , p roduc tion  occurs and  the question  is asked  
n ex t y e a r . I f  l ^ g  >  I p v a j , the  sub ject y e a r  beco m es the 
las t y ea r. T h is  crite rion  is also  used for the ex istent fields.

O n ce  th e  de fin itiv e  last y e a r  is found , econom ic  ren t 
is  ch eck ed  a g a in . I f  it is n ega tive , developm ent is lagged  
a  y e a r  and  th e  p rocess  s ta rts  again . I f  it is positive  and 
d eve lo p m en t h as  been lagged, the process is consum m ate. 
I f  it is p o s itiv e  an d  developm ent has not been lagged , e x ­
am in a tio n  o f  E O R  begins.

T h e  m odel a lso  com pares the total econom ic ren t o f  d e ­
v e lo p m en t, Z A N p p y E r , w ith  the value in decreased  fed­
e ra l incom e taxes o f  w riting  o f f  lease bonuses, 0 .3 4 £ s , 
a s  an  ad d itio n a l feasib ility  check .

E x c  m p l e .  T ab le  1 show s a sam ple input fo r H y p o th e t­
ica l F ie ld  X X X . T ab le  2  show s the ensuing econom ic rent 
ca lc u la tio n . N o te  that the econom ic  ren t is positive 
($ 5 .7 3 /b b l [S 36 .Q 4 /m 3]), so  the field is p roduced  a t the 
e a r l ie s t p rac tica l tim e.

I f  w e  e n te r  a  lo w er p ric e  vec to r—e .g . ,  s ta rtin g  a t 
S 8 .0 0 /b b l [S 5 0 .3 2 /m 3] in  1987— and in crease  it by 
5 0 .2 5 /b b I  [S I .5 7 /m 3] a y e a r , w ith  all o th e r inpu ts the 
sa m e , w e  w ill ob ta in  the resu lts  show n in T ab le  3 .

E conom ic  re n t is initially negative and  the developm ent 
d ec is io n  is th u s postponed  y e a r  by y e a r  until a  positive  
eco n o m ic  re n t is even tua lly  genera ted  a fte r  29  y ea rs  o f  
d e la y . Y e a r  0 , the y ea r the decis ion  is m ade on  w h e th e r 
to  s t a n  d ev e lo p m en t, is 2 016 .

Optim al Production
T h e  feas ib ility  p ro ced u re  m akes a  decis ion  e ith e r to  
p ro d u c e  o r  n o t to  p roduce a g iven  vo lum e, d epend ing  on 
positive  o r  negative  econom ic ren t, and solves fo r the first 
s ta r tu p  y e a r , w h ich  genera tes a  positive econom ic  ren t.

W h en  s ta rtu p  does not o c c u r  in the ea rlie s t p rac tica l 
tim e  fra m e , eco n o m ic  ren ts a re  sm all w hen s ta rtu p  does 
o c c u r , an d  th e re  is little incen tive  to expand  p roduc tion  
a t in c reas in g  m arg inal co s ts . In  add ition , as the input 
vo lu m e  sc e n a r io s  rep resen t p rim ary  p ro d u c tio n , th e re  is 
little  in cen tiv e  to  reduce p ro d u c tio n  at d ecreas ing  m arg i­
nal co s ts .

W h en  s ta r tu p  o ccu rs  a t the earlies t p rac tica l tim e (fo r 
th e  ex is ten t fie lds as w ell), h o w ev er, econom ic  ren ts  a re  
g en e ra lly  la rg e , and  m arg inal revenues exceed  m arg inal 
c o s ts , w h ich  su g g es ts  that th e re  w ill be  a m ajo r incen tive  
to increase  p roduction  to w here  m arginal costs equal m ar­
g ina l rev en u es . T h is  im plies the evaluation  o f  investm ent 
in  E O R  (seco n d ary  o r  te r tia ry , depend ing  on  w hat has 
ac tu a lly  o c c u rre d  in the fie ld ).

T o  find  th e  op tim al am oun t o f  added p roduc tion  g iven 
th e  sam p led  (o r input) prim ary  p rice /cost/vo lum e vecto rs, 
v o lu m e is in c reased  in increm ents and the m arg ina l 
rev en u e  an d  m arg inal co st a re  co m p ared . T h is  is ca lled  
an  " in c re m e n t c y c le ."  If  m arg inal revenue exceeds m ar­
g in a l co s t, v o lu m e is increased  again , and  m arg inal 
rev en u e  an d  co s t a rc  com pared  again  (ano ther increm en t 
cy c le ). T h is  con tinues until m arg inal revenue equais m ar­
g in a l co s t, a t w hich  point th e re  is optim al p ro d u c tio n
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TABLE 5—FIELD XXX OPTIMAL PRODUCTION

t
tm n

P

boo (10* boo no* son
1,(11 l»

(fl woowi (11 MOXl
1st(11 MWI

I sm  111 011*0111
C

HI mom HI Mam (11 mom III maoni
For

III IMom
f  OI*V

(SI IMOM
0 ,

111 MOM

0 23.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 23.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 23.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 23.30 0 0 0 0 0 0 0 303 240 0 0 3 2 0
4 23.40 0 0 0 0 0 0 0 303 222 0 0 6 4 0
s 23.50 11 7 259 26 19 13 9 383 261 33 22 9 6 5
8 23.60 20 13 472 51 32 27 • 17 59 37 47 30 10 6 9
r 24 00 19 11 456 49 29 26 16 0 0 45 26 9 5 8
8 24.04 19 10 457 49 27 26 15 0 0 45 25 9 5 8
9 24.10 19 10 458 49 25 26 14 0 0 45 23 8 4 8

10 24.27 19 9 461 50 23 34 18 102 47 45 21 9 4 8
11 24.29 19 a 462 50 21 34 15 102 44 45 19 9 4 8
12 24.42 22 9 545 59 23 44 17 0 0 54 22 9 3 10
13 24.55 17 6 414 45 17 30 11 0 0 45 16 8 3 7
14 24.66 13 5 333 36 12 22 8 0 0 39 13 8 3 6
IS 24.77 11 4 277 30 9 18 6 0 0 35 11 7 2 5 ‘
16 24.86 9 3 221 24 7 14 4 0 0 31 9 6 2 4 '
17 24.99 7 2 165 16 5 9 2 0 0 27 7 6 2 3
18 25.13 5 1 136 15 4 a 2 0 0 28 6 5 1 2
19 25.29 4 1 • 107 12 3 4 1 0 0 24 5 5 1 2
20 25.46 4 1 103 11 2 4 1 0 0 24 5 4 1 2
21 25.66 3 1 75 8 2 3 1 0 0 22 4 4 1 1
22 25.36 2 0 46 5 1 1 0 0 0 20 4 3 1 1
23 26.13 2 0 44 5 1 1 0 0 0 20 3 2 0 1
24 26.54 2 0 42 5 1 2 0 0 0 20 3 2 0 1
25 27.27 2 3 41 5 1 2 0 0 0 20 3 1 0 1
26 26.59 1 0 36 4 1 2 0 0 0 20 3 1 0 1
27 25.70 1 0 36 .4 0 2 0 0 0 20 2 0 0 1

Tptal 231 101 5.647 612 264 358 156 1.251 851 732 284 142 62 100

vo lum e. (A n  u p p er lim it on  E O R  is se t as an em p irica lly  
estim ated  percen tage  o f  p r im a ry  p ro d u c tio n . L im its are  
d iffe ren tia ted  betw een  seco n d ary  and  rertia ry  reco v e ry .)

A s increm ental p roduction  rep resen ts E O R . cap ita l ou t­
lay beg in s a fte r  5 y e a n  o f  p rim a ry  p ro duc tion  and  ex ­
tends o v e r  2 y ea rs , a fte r w h ich  increm enta l p roduc tion  
beg ins. F o r  exam p le , if  p ro d u c tio n  in the base  case  b e ­
gins in Y e a r  5 . cap ita l co s ts  fo r E O R  o ccu r in Y ears  10 
and 11, and  increm ental p ro d u c tio n  begins in Y e a r  12.

V olum e is increm en ted  by  add ing  p roduc tion  pro file  
vectors o f  E O R . T he  s ize  o f  the increm en t (the  to tal 
am oun t o f  E O R  added p e r  in c rem en t—i.e . ,  th e  sum  o f  
the vec to r) is set ex o genously . A lthough  in a  s tr ic t m ar­
ginal ana ly s is on ly  1 bbl [0 .1 6  m 3 ] a t a  tim e shou ld  be 
added , la rg e r  increm ents d o  no t m ateria lly  sac rifice  a c ­
cu racy . W e use the square  ro o t o f  A N psv (see defin ition  
fo r C ) fo r  increm en t s ize .

T he  fo rm  ( " s h a p e " )  o f  th e  v ec to r (decline cu rv e) is 
g iven by

( / V r ) , ‘
/V v  =  - ---------------------n jy

Z  (Nper),'
/ ' - 0

w here
F r n . =  percen tage  o f  to ta l E O R  per increm en t 

occu rrin g  in  Y e a r  r,

(Nprr)l' ~  Qpld' ,
q p  =  peak p ro duc tion  vo lum e for sam pled  

p roduc tion  v o lu m e vecto r, b b l/y r , 

d  =  e \
a  =  \ n ( q p / A N p i y ) / n s r ,

&dNr iy =  volum e in th e  last y e a r o f  the sam p led  
production  v o lu m e  vector that is 
g rea te r th an  1 x  106 b b l/y r 
[ 1 6 0 X I 0 3 m 3/a] ,
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r t jy  =  nu m b er o f  y e a rs  in  sam p led  p roduc tion  
vo lum e v e c to r  fro m  th e  p eak  y e a r to 
the y e a r A N p!y  o c c u rs , and  

f  =  0  fo r peak  y e a r  in  sa m p le d  p roduc tion  
vo lum e v e c to r  o r  n „  fo r th e  y e a r  
A N p iy o ccu rs .

P roduc tion  is cu t o f f  w h en  a f te r- ta x  n e t v a lu e  is nega­
tive . a fte r  w hich the m arg in a l-rev en u e /m arg in a l-co s t test 
is perfo rm ed .

A n increasing  m arg ina l c o s t fu n c tio n  has been posited  
w ith  an  exponen tia l re la tio n sh ip  be tw een  increm enta l 
v o lu m e and increm en ta l co st:

_  . 17& N m c + w p f \ « + n  , 1
c"*-<4v ' J'

w here
C INC -  increm en ta l cap ita l co s t,

C p  *  p rim ary -case  cap ita l co s t,

N p i u c  -  increm enta l v o lu m e , an d  
A N p P  =  p rim ary -case  v o lu m e .

E m pirical estim ates have been m ade fo r X  and Y for secon­
d a ry  and  te rtia ry  reco v ery .

Z = n  i p ic l [ ( F p u iA N p p ) / j j ] ,

w here
n iNC  =  increm en t n u m b er,
F p u i  =  percen tage  o f  p rim a ry  p ro d u c tio n  that is - 

u p p e r limit  o n  E O R . and 
S j  => size o f  in crem en t.
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TABLE 5— FIELD XXX OPTIMAL PRODUCTION (contlnu»d)

(II /TMriiont
On

(II m*onl
D m

(II m*enl
l i t

III imoxi
e - r

(II iMWnl (11 Moll HI Mtoni
B*v>t

(II IMOM
B u n n

111 Moil
c ®e

H
0„

(II M an
o „

(II moan
In

(11 M an
B ,r

III M an
B ,m

(11 M<

0.0 0.0 0.0 0.0 0 0 0 0.00 0.00 0 0 0 . 0 0 0
0.0 0.0 0.0 0.0 0 0 0 0.00 0,00 0 0 0 0 0 0
0.0 0.0 0.0 0.0 0 0 0 0.00 0.00 0 0 0 '0 0 0

-3 .0 0.0 0.0 -3 .0 0 0 - 3 0.00 0.00 108 53 159 -162 -55 -44
-5 .9 0.0 0.0 -5.9 0 0 -6 0.00 0.00 106 92 198 -204 -89 -51
179.5 47.0 84.3 95.2 1 1 178 0.00 0.00 134 138 310 -131 -4 5 -30
332.9 90.7 146.4 186.5 3 2 330 0.00 0.00 21 118 193 138 47 30
321.3 86.2 139.6 181.5 3 1 319 0.00 0.00 0 92 145 173 59 34
322.4 86.2 139.8 182.6 3 1 320 0.00 0.00 0 64 118 202 69 37
323.7 86.2 139.8 183.9 3 1 321 0.00 0.00 0 58 112 209 71 36
319.4 99.7 153.3 166.1 2 1 317 0.00 0.00 36 52 142 175 60 28
319.3 115.3 168.9 150.4 2 1 317 0.00 0.00 36 59 149 168 57 25
378.5 135.5 199.4 177.1 2 1 374 0.00 0.00 0 28 92 282 96 38
288.1 102.5 154.4 133.6 2 1 286 0.00 0.00 0 19 71 215 73. 27
232.3 81.9 126.7 105.6 1 1 231 0.00 0.00 0 15 60 171 58 20
193.0 67.7 107.7 85.3 1 0 192 0.00 0.00 0 9 49 143 49 15
154.0 53.8 89.0 65.1 1 0 153 0.00 0.00 0 10 45 108 37 11
116.1 40.2 70.5 45.5 1 0 115 0.00 0.00 0 7 37 78 26 7
95.8 32.8 60.7 35.1 0 0 95 0.00 0.00 0 0 28 67 23 6
75.4 25.6 51.1 24.4 0 0 75 0.00 0.00 0 0 25 • 50 17 4
73.1 24.8 50.0 23.1 0 0 73 0.00 0.00 0 0 25 47 16 3
52.3 17.7 40.7 12.1 0 0 53 1 0.00 0.00 0 0 23 30 10 2
32.8 10.9 31.5 1.3 0 0 33 0.00 0.00 0 0 21 12 4 1
31.2 10.2 30.8 0.4 0 0 31 0.00 0.00 0 0 21 11 4 1
30.0 9.7 30.2 - 0 2 0 0 30 0.00 0.00 0 0 21 9 3 1
29.2 9.2 29.7 -0.5 0 0 29 0.00 0.00 0 0 20 9 3 0
27.7 6.8 29.2 -1 .5 0 0 28 0.00 0.00 0 0 20 7 2 0
26.2 8.4 28.8 -2.8 0 0 26 0.00 0.00 0 .0 .20 6 2 0

3.943.5 1.250.8 2.102.7 1.840.8 28 12 3.918 0.00 0.00 438 813 2.103 1.815 617 200

C „ .  dollars/6N
C
e .
b*
E ,
1st
C»r
Bur£ ,r
Bmut

Total
P~
B,
E„. S1 million 
;Aa, Sl million

8.45
.282
1.23
262
1.55
0.81
0.12
1.98
0.00

19.45
24.83
5.38

542.09
34.00

S im ila rly , w ith  o p e ra tin g  costs ,

( £ 0w c )n 0

w here  ( £ 0w c )n o in c r e m e n t a l  o p e ra tin g  co sts  fo r Y ear 
n 0 and  ( £ 0p)»i„ =  p rim a ry  case  op e ra tin g  costs fo r Y ear 
n 0.

M arg in a l revenue is ex p re ssed  by

AA/pH
Anar3  2  ( { I ( ^ » P P ) « r “ (AA fpPP)ne )

"u -AWp,/

x  {(/> +  £ p )  +  K £  +  £ p ) j - { P + P p ) d - \ ] n „  } ) ,

w h ere
AAfp,y =  first y e a r o f  increm en ta l p ro d u c tio n ,
AN p ,i =  last y e a r o f  increm en ta l p ro d u c tio n , and 

n c  =  sub ject in c rem en t cycle .

952

M arginal co s t is d efin ed  by

Ctmr =  { ̂ RPV  +  ̂ STPV +  %Cpy +  ZEapy +  HEpfpy 
+ T E : m > v + S £  w p t p v + ^ E j i t p v + [ ( £ ’ ic )  n c 

xZA A /pp i/ ]}„ r -  {Z ip p ^  +  Si577>^ +  I lC p ( / + 2 £ 0pt/

+  Z E p r p y  +  Z E j ITPV +  ̂ *£ WPTPV +  Z E f iT P V

+ [ ( £ ' , c) „ c H S A A > d } i , f - , .

B ecause the econom ic  ren t on  T ab le  2  w as  po sitiv e  at the 
earliest p rac tica l tim e fram e , th e  m odel beg an  to  find the 
optim al am oun t o f  ad d itio n a l se co n d a ry  reco v ery .

T able  4  show s the f irs t  in c rem en t c y c le . T h is  assum es 
X = 1 .5 , y * l . 5 ,  n i NC =  U  F pui  = 0 .4 2 ,  and  * W a a C .  
The increm ental volum e is 4  m illion  bb l [6 3 6 X 1 0 3 m 3]. 
T he m arg inal revenue  is $36  m illio n , w h ile  the m arg inal 
cost is S33 m illion. B ecause the  m arg inal revenue exceeds 
the m arg inal co st, an o th e r increm en t cy c le  is ad d ed . T his 
continues for six  increm en t cy c le s  until m arg inal revenue 
equals m arg ina l co s t, a t w h ich  po in t 2 2  m illion  bbl 
f 3 . 5 x  106 m J ] have been  added  (T able 5 ). A t th is poin t, 
total econom ic  rent is m ax im ized .
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F o reca s ts  o f  fu tu re  p ro d u c tio n  v o lu m es m ust depend  in 
p a n  o n  the p rice  en v iro n m e n t In  lo w er-p ric e  scen a rio s, 
th e  d ev e lo p m en t o f  m arg in a l fie ld s w ill be de layed  and  
ex is tin g  fields w ill su sp en d ed  un til p rices  increase . In  
h ig h e r-p ric e  en v iro n m e n ts , ad d itio n a l E O R  becom es a t­
tra c tiv e . A  m arg in a l c o s t func tion  can  so lve  fo r the  op ­
tim al am oun t o f  in c rem en ta l v o lu m e .

Nom enclature
C  =  c ap ita l o r  cap ita l c o s t . S I m illion

C , a  =  eq u iv a le n t am o rtiz ed  co s t, d o lla rs /bb l
[d o lla rs /m 3]

C f  =  fie ld  co s t, d o lla rs /b b l [d o lla rs /m 3]
Q *  =  p ro p o r tio n  o f  c ap ita l co s t fixed , %

C i d c  *  in tan g ib le  c o s ts , %
O w e  “  in c rem en ta l cap ita l co s t, S I m illion  
C m x r =• m a rg in a l co s t, S I m illion  

C p  =  p r im a ry  cap ita l co s t, S I m illion  
C p v  »  d isco u n ted  cap ita l co s t, S I m illion  
C v ir =* p ro p o r tio n  o f  cap ita l co s t variab le , %  

d  -  d ec lin e  ra te  
D j f  =  fed e ra l d ed u c tio n s , S I m illion  
D f a  =  s ta te  d ed u c tio n s , S I m illion  

D \  =  b o n u s  d ep le tio n , S I  m illion
D , f  =» fed e ra l d ep rec ia tio n , S I m illion  
D n  =  s ta te  d ep rec ia tio n , S I m illion

e  =  - 2 .7 1 8 2 8  
E g  =  to ta l lease  b o n u se s , S I m illion  

E / i r  =  fed e ra l incom e ta x , S I m illion  
E f / r p y  =  d isco u n ted  federa l incom e tax , S I m illion  

E 0 =* o p e ra tin g  co s t, S I m illion  
E 0e p  =» p e a k  o p era tin g  co s t, S I m illion  

E 0f  =  p ro p o r tio n  o f  o p e ra tin g  c o s t fixed , % 
E o iN C  3  in c rem en ta l o p e ra tin g  co s t, S I m illion  

E 0p  =  p r im a ry  o p e ra tin g  co s t, S I  m illion  
E o P y  -  d isco u n ted  o p e ra tin g  co st, S I m illion  

E g y  ~  p ro p o r tio n  o f  o p e ra tin g  co s t v a riab le , % 

E o d  =* d i r e a  o p e ra tin g  co s t, S I  m illion  
E p r  =* p ro p e r ty  ta x , S I m illion  

E p p p y  =* d is c o u n te d  p ro p e rty  tax , $1 m illion  
E r  =* ec o n o m ic  ren t, d o lla rs /b b l [d o lla rs /m 3]
E n  ® to ta l eco n o m ic  re n t, S I m illion  
E p  =» ro y a lty , d o lla rs , S I m illion  

E sr r  =* s ta te  co rp o ra te  incom e tax , S I m illion  
E j / j p y  =  d isco u n ted  state  co rp o ra te  incom e tax ,

$1 m illion  
E lc =» tra n sp o rta tio n  co s t, d o lla rs /b b l 

[d o l la rs /m 3]
E ' le  =  ac tu a l tran sp o rta tio n  co s t, d o lla rs /b b l 

[d o l la rs /m 3]
E p a  =  ta r if f ,  d o lla rs /b b l [d o lla rs /m 3]

E w p t  3  w in d fa ll prom ts ta x . S I m illion  
E w p t p v  3  d isco u n ted  w ind fa ll p ro f its  tax ,

S I  m illion
AE p y  -  c h an g e  in ta r if f  fro m  ch an g e  in v o lum e, 

d o lla rs /b b l 
F q  =  d isco u n t fac to r 

F p p  31 d e p re c ia tio n  fac to r

Conclusions F t r /  ■« fo rm  o f  en h an ced  reco v e ry  v ec to r 
F p i  «  e co n o m ic  lim it fac to r 

F p u l  *  lim it on  E O R , %
I  *  d isco u n t rate  

i f j r  m  federa l incom e tax  ra te  
i R »  ro y a lty , S I m illio n  

i p p y  *• d isco u n ted  ro y a lty , S I m illion  
i p p  »  roya lty  ra te  
i f U  »  sta te  incom e tax  rate 
i s r  *  sev e ran ce  tax , S I m illion  

i s r p v  =* d isco u n ted  sev e ran ce  tax , S i m illio n  
I AB =  tax v a lu e  o f  ab an d o n m e n t, S I i r " '
I fT  =  federa l taxab le  in co m e . S i m illion  
11 =  g ro ss  rev en u e , S I m illion  

/n u r =* m arg in a l rev en u e , S I m illion  
I Np f  =  federa l net rev en u e , S I  m illion  
I  S B , ** s ta te  n e t rev en u e , S I m illion  

I p v a t  “  rem ain in g  a fte r-tax  ne t p resen t v a lu e ,
S I  m illion  

I iT  =  sta te  taxab le  in co m e , S I m illion  
n  =  n u m b er o f  y e a n  o v e r  w hich ex p en d itu re s  

w e re  incurred  
n c  =  su b jec t inc rem en t cyc le  
n i ,  =» h is to rica l y ear 

n  i s c  ~  in c rem en t n u m b er 
n g =  y e a r  o f  opera tion  

rijv =  n u m b er o f  y ea rs  in  sam pled  p ro d u c tio n  
v o lu m e v ec to r fro m  the p eak  y e a r  to  
th e  y e a r  AN p iy  o ccu rs  

n w =  n u m b e r o f  w ells 
N p t r  =■ am o u n t o f  E O R , 106 bb l [1 0 6 m 3]
N pi =  am oun t o f  p ro d u c tio n  a f te r  asse t com es 

on  lin e , 106 bb l [1 0 6 m 3]
AN p  =  v o lu m e , 106 bb l [ IO6 m 3]

AN p i f  =* firs t y e a r  o f  in c rem en ta l p ro d u c tio n  
AN p n  =  las t y e a r  o f  in c rem en ta l p ro duc tion  

A N p / s c  =* increm en ta l v o lu m e , 1 0 6 bbl [1 0 6 m 3 ] 
A N  ply  =  v o lu m e in last sam p led  y e a r g re a te r  

th an  1, 106 bb l [1 0 6 m 3]
A N pp  »  p eak  p ro duc tion  v o lu m e  fo r  base  c a se ,

106 bbl [1 0 6 m 3 ]
AN pp  =* p rim a ry  vo lum e, 10 6 bb l [1 0 6 m 3] 

A N pp y  =  d iscoun ted  v o lum e, 1 0 6 bbl [1 0 6 m 3J 
A N p„  ^  p eak  p roduc tion  v o lu m e fo r sam p led  

v ec to r , 106 bb l [1 0 6 m 3] 
r  =  pi c e , do lla rs /b b l [d o lla rs /m 3]

=  eq u iv a len t am o rtized  p ric e , d o lla rs /b b l 
[d o lla rs /m 3]

P p  =  p ip e lin e  p ro fit, d o lla rs /b b l [d o lla rs /m 3 ] 
q p i  =* p ro d u c tio n  at the eco n o m ic  lim it, 

b b l/w e ll/D  [m 3/w e ll/d ] 

q F in  =  base  fo r F a  ex p o n en t 

q p  =  peak  p roduction  v o lu m e fo r sam p led  
v ec to r , 106 bb l [1 0 6 m 3]

S j =  size o f  increm en t, 1 0 6 bbl [ IO6 m 3] 

i  -  y ea r 

t a  =  final y e a r  o f  p ro duc tion  

t 0 =* y e a r o f  operation
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Superscripts
a *  decline

X ** fixed enhanced capital cost 
Y -  fixed enhanced operating cost 

Z -  variable enhanced recovery cost

Appendix-—Relationship of Volum e and 
TAPS Tariff
If the desired price locus is upstream of the wellhead—  
i.e., a market price is used— E,c and E'lc can include 
other transportation costs.

Although we use a Pump Station 1 wellhead price (mar­
ket price minus shipping costs and TAPS tariff), the struc­
ture of the TAPS settlement methodology, the agreement 
that defined the derivation o f the tariff, makes the tariff, 
and subsequently the wellhead price, sensitive to volume. 
Thus it is necessary to calculate the TAPS tariff.

Also, as the profit on TAPS (difference of tariff and 
variable operating costs) is considerable and influential 
on feasibility, we calculate the TAPS profit along with 
the tariff. (We do not, however, consider shipping or 
refining profit.)

Because volume and tariff affect each other, the deri­
vation of tariff is done iteratively.

Initially, the sampled prices and volumes from all fields 
are brought in and a preliminary TAPS tariff is calculat­
ed. Because the tariff algorithm includes operating cost, 
TAPS profit, Pp, is also calculated. (Price is increased 
by profit in the ensuing revenue calculations.)

The model then examines the feasibility of Prudhoe 
Bay. If  economic rent is negative, it is assumed that all 
other fields are infeasible as well. If economic rent is posi­
tive, EOR is examined. As an increment of EOR is added, 
volume increases and tariff decreases. Decreases in the 
tariff are reflected as increases in price, AEjv< and 
Marginal revenue and cost are compared and the moclel 
continues to increment similarly until optimal production 
volume is computed.

Once the preliminary optimal production volume for 
Prudhoe Bay and tariff are established, the model exam­
ines Kuparuk in a similar fashion. If economic rent is • 
negative, the model passes to the next field, eliminating 
the Kuparuk volume and recalculating the tariff accord­
ingly. If economic rent is positive, EOR is examined and 
tariff changes as volume changes.

After the optimal volume for Kuparuk and tariff are es­
tablished, the model passes to the next field and subse­
quently to all other fields in a similar fashion.

When the last field is exited, the TAPS tariff becomes 
fixed. The model then makes a second pass through all 
the fields with the new fixed tariff and recalculates the 
optimal production volume.

SI M etric  Conversion Factor
bbl x  1.589 873 E -0 1  =  m3

JPT
Ongmai mamoaipl (SPE153*0) ncanoa In ih« Soaaty ol Pstrottum Engin**n offic* Mwcfl 10. 1986. P«por accept*) lor publication Apr* 28. 1987. Rwnd manuxnpl r*e*Tv*d Aori 20, 1987.
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MEMORANDUM State of Alaska
O f f ic e  o f  t h e  G o v e r n o r

Division of Policy

TO: Mary Halloran 
Director

DATE: August 5, 1987
(minor emendations 8/12/87)

FROM: Gregg Erickson 
Senior Economist

PHONE: 4 65-35 68

SUBJECT: Potential Severance Tax Loophole

S u m m a r y
Studies currently in progress by DOR economists in 

Anchorage, and other evidence, suggest that oil producers at 
Prudhoe Bay may be able reduce state severance taxes through 
a tax avoidance mechanism involving the newly applicable 
economic limit factor (ELF). The loophole was largely 
unanticipated, and has not yet been accounted for in the 
state's petroleum revenue forecasting models. The likely 
revenue loss is still uncertain. Efforts are underway to 
appropriately model company behavior and the potential tax 
avoidance mechanism in time for the December forecast.

Background
The ELF was first added to Alaska's severance tax in 

1978 as part of an effort not just to increase revenue, but 
to do so in a way that would reduce the incentives in earlier 
severance taxes toward underdevelopment of the oil 
resource.1 It was understood that the ELF could conceivably 
produce an opposite incentive —  toward overdevelopment.

1Underdevelopment (sometimes called premature shutdown) occurs whenever a 
flat percentage tax is imposed on gross revenue. As the resource nears 
exhaustion the percentage tax takes an ever larger share of the potential 
profits; eventually it takes everything. At this point —  unless the tax 
is reduced —  production, profits, and tax revenues all end. This is a 
premature shutdown since all three would continue if taxes were reduced. 
Alaska adopted a sliding scale severance tax based on average per-well 
production in 1970. The ELF adopted in 1978 eliminated the "lumps’* in that 
sliding scale and thus was expected to further reduce the under-deve.lopment 
incentive.



This would be just as bad, since overdevelopment would also 
reduce state revenues.2 Most analysts thought the 
overdevelopment risk was mainly a theoretical matter, 
however, with little potential for practical impacts on 
drilling, production rates, or major field investments. Even 
if there were some incentive for overdrilling, it was thought 
that the regulatory oversight of the Alaska Oil and Gas 
Conservation Commission would serve to keep it in check.

In past weeks evidence has accumulated suggesting that 
renewed application of the ELF to Prudhoe Bay, which occurred 
in June, may trigger a drilling program designed to 
artificially reduce severance tax rates. Under such a 
program, additional wells could cost more than the gains from 
increased oil production as long as the difference is more 
than offset by the transfer to the companies of severance tax 
revenue —  revenue that would have gone to the state had the 
well not been drilled.

From the state's standpoint, overdrilling would cause a 
fall in state severance tax revenue from a source not thus 
far anticipated in the state's forecast models. A collateral 
effect would be a shift in the production curve, moving 
future production toward the present but steepening the rate 
cc decline later. Output over the life of the field would 
likely increase. Nevertheless, total economic rents —  the 
difference between production costs and the value of the oil 
—  would be reduced.

Mary Halloran
August 5, 1987
Page 2

2Many people have a hard time understanding how overdevelopment can be a 
bad thing. They forget that it is profits and net tax revenues that make 
oil production so desired, not more barrels, p e r  s e .  As an extreme 
example, assume some edict required all profits and tax revenues from a 
field reinvested to drill additional wells in the field. Both the state and 
company would find this a bad deal, despite the resulting increase in 
production. Neither would receive any net benefits from the resource, all 
of it having been dissipated on the excess investment. Oil drillers and 
drilling companies would naturally like the idea, but society as a whole 
would be worse off.



Mary Halloran
August 5, 1987
Page 3

The New Evidence

The first piece of evidence in this regard surfaced in 

late March in testimony of ARCO Kuparuk Unit Manager James 

Weeks before the House Finance Committee. Mr. Weeks provided
t

an example showing that under the present ELF it is possible 

for total production to increase at the same time total 

severance tax collections decrease. This is exactly the 

condition that is necessary for overdevelopment. Weeks argued 

that this was a desirable characteristic of the tax 

s t r u c t u r e .3

The second piece of evidence was the result of ongoing 

Department of Revenue (DOR) modeling work. Over the past year 

DOR economists in Anchorage had been preparing fiscal notes 

on various concepts for revising the ELF. In the course of 

that work and even before, as a part of their regular 

forecasting, the DOR economists had modeled the impact of 

different tax structures and oil prices on the decision to 

produce Alaska North Slope oil fields. An early version of 

that model, now called the "production module," was 

integrated into the large PETREV forecasting model in 

September 1985.

The production module assumes that prices and tax 

structures will have no effect on the optimum number of wells 

or other field investment, only on the decision to produce or 

not. Initially this assumption seemed like a reasonable 

simplification; but as the DOR economists got more involved 

in preparing ELF fiscal notes they became concerned that 

there might be important field investment effects that the 

module was not designed to detect.

The ARCO testimony in March added additional urgency to 

these concerns, since it showed that at least one oil company

3ARCO's example and OMB's April 29 critique of the ARCO argument is found 
in Attachment A.



was talking publicly about drilling wells that were only 

economic for it because of a potential tax rebate inherent in 

the ELF structure. Last Friday Dr. Roger Marks at DOR 

provided us with preliminary results from a new production 

model, one which shows the effect of changing prices or taxes 

on drilling.4 The results suggest that the ELF does indeed 

create an incentive at Prudhoe for operators to reduce their 

taxes through overdrilling.

The third piece of evidence is found in July Anchorage 

Times reports of plans by ARCO and Standard Oil Company to 

increase drilling at Prudhoe Bay. The stories (see Attachment 

C) speak for themselves. Neither ARCO nor Standard announced 

any such plans; according to an ARCO official, the plans were 

revealed to the Times only after their reporter directed 

inquires to field personnel regarding trade press notices 

showing that ARCO was seeking bids for additional drilling 

s e rvices.

Further Action

No immediate action is recommended. I have encouraged 

Dr. I'Jarks to continue his analysis, and he indicated his 

intention to do so. He hopes that a new model ta)ing account 

of drilling incentives can be integrated with the production 

module and large forecasting model in time for the December 

forecast, but it is conceivable that it could take longer. I 

have also asked DOR to model the incentive structure in the 

ELF formula that passed the House in 1987 (CSHB 164 (fin.) 

a m . ) . I would hope that the proposed formula would eliminate 

much of the problem. We will see. In any event, Dr. Marks and 

his colleagues should be congratulated for calling this 

potential problem to our attention.

Mary Halloran
August 5, 1987
Page 4

4A draft of Marks' paper is found in Attachment B.
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Mary Halloran
August 5, 1987
Page 5

Attachments: A. "Technical Note on ARCO's Kuparuk Example,"

OMB, 29 April 1987.

B. "A Model To Evaluate the Economics of 

Drilling Additional Wells," Roger Marks, DOR, 

August 1987.

C. Anchorage Times, "Arco to increase oil 

production," 15 July 1987, and "Standard adds 

drill rig to Prudhoe field," 16 July 1987.

cc: R. Marks, DOR

J. Rhode, DOR 

R. Fineberg, OMB/Policy
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T E C H N I C A L  N O T E  A t t a c h m e n t  

O N  A R C O ' S  K U P A R U K  E X A M P L E

T a x  Effects of Drilling an Additional Well Under Current L a w

Mr. James We e k s ,  Kuparuk Unit M a n g e r  for A R C O ,  provided testimony to 

the H o u s e  Finance C o mmittee on M a r c h  27,1987. Examples of severance tax effects 

(see following page) accompanied his testimony. T h e  examples c o m p a r e  the 

severance tax effects of adding one additional well in the Kuparuk field under the 

current E L F  and under the proposed E L F  ( C S H B  154 fin.). The examples s h o w  that 

the addition of one well producing just under 300 barrels per day w o u l d  increase 

output from 90,168,000 barrels of oil per year ( B O P Y )  to 90,277,000 B O P Y .  At 

the $9.00 per barrel price assumed in A R C O ' s  example, annual gross revenue to the 

owners increases b y  $981,000.

(90,277,000 B O P Y  - 90,168,000 BOPY)*($9/barrel) =

( 109,000 B O P Y  )*($9/barrel) = $981,000

T h e  ^rst of A R C O ' s  two examples shows h o w  under current law the owners 

wo u l d  collect an annual severance tax rebate of $37,846 on this additional revenue. 

Thie effective severance tax rate on the n e w  production is thus -3.9 percent T h e  

effect is analagous to a personal income tax where the effective tax rates b e c o m e  

lower as increasing income moves the taxpayer into a higher bracket

- T h e  s i r o n d A R O O  example illustrates h o w  this wiflbe changed under the 

proposed law. Instead of giving the owners a $37,846 windfall, the proposed law 

will coliect $58,611 (6.0 percent) of the incremental $981,000 for the state in 

severance tax. T h e  table below summarizes the effects under the current and 

proposed severance tax laws, as s h o w n  in the A R C O  examples.

TAX EFFECTS OF DRILLING ONE ADDITIONAL WELL

Current Law 

ProiX)sed L a w

(A R C O  Kuparuk Example)

Percent

Change
Change Change Tax In

In In Rate Average Average Average
Annual Annual On Tax Rate Tax Rate TaxR te
Gross Severance Incremental Before After Due To

Revenue Tax Production Drilling Drilling Drilling

5981,000 ($37,846) -3.9% 7.820% 7.806% -0.180%
$981,000 $58,611 6.0% 10.944% 10.938% -0.055%



C U R R E N T  L A W

A d d it io n  o f  1 w e l l :

PROPOSED LA W

A d d it io n  o f  1 w e l l :

ORILUNG/WORKOVER DISINCENTIVE 
COMMITTEE SUBSTITUTE NB 164

SEVERANCE TAX CALCULATION

Fit Id Rate X WtUhmdPrict X Stvtmrux Tas x  ELF
9 Q.ie8 .ooo b o p  y x  S9/b o  x 0 . 1 5  x 0 .3 2 1 M

= 963 ,<6 l,050 //ca r

90.277.000 BOPY X «S/BO X 0.15 X 0.5204 

= 863,423,203/yeor

A decrease o (537,346 year

FiddRati X WtUhsadPrice X SwtranaTas X ELF
.

90.166.000 BOPY  X *9 /BO XD . 15 X 0.7296 

• = 988,811,673/year

90.277.000 BOPY X 69/BO X 0.15 X 0.7292 

=  686.870,4$A lyar
An iaeraaae •/$66,611 year

[ A R C O  H a n d o u t ,  A , a r c h  2 7 , 1 9 8 7 ]

[13]



A t t a c h m e n t  B

A Hodel to Evaluate the Economics of Prillinq Additional Wells

Roger Harks 
State of Alaska Department of Revenue 

Petroleum Research Section 
August 1987

The oil production severance tax structure in Alaska causes the tax to be 
sensitive to the number of wells In a field. Levied on non-royalty barrels, 
the tax is the product of the wellhead price (market price less shipping and 
pipeline costs), the severance tax rate, and the economic limit factor (ELF). 
The ELF is a number between zero and one which reduces the severance tax as 
well productivity declines and a field approaches its economic breakeven point:

where PEL ■ the monthly production rate at the economic limit
TP » total production during the month for which the

tax is to be paid 
UD ■ the total number of well days in the month for

which the tax is to be paid

Thus, for exomple, with all other thing equal, as wells increase, PEL will 
increase, PEL/TP will increase, the base of the exponent will decrease, and 
the ELF, along with severance tax, will decrease.

Recently there have been legislative proposals to modify the severance tax
structure, notably the form of the ELF. Meaningful judgements on the merits of 
the proposals will depend, among other things, on how they affect development,
productivity, profitability, and State revenues.

The State of Alaska Department of Revenue's current forecasting model has a 
component that computes the economic rent of specific fields to assess whether 
or not they are feasible to produce given price and volume scenarios. When 
economic rent is negative production is delayed until a st.art-up year 
generating positive economic rent is found. This reduces the likelihood that 
the model will project revenue from uneconomic fields. Wien economic rent is 
positive the model finds the profit maximizing amount of enhanced recovery.

Projected price, volume, and well numbers are exogenous Input, with the latter 
two based on producer public Information and State engineering assessments. 
They reflect the current and announced extent of development, a rather limited 
time horizon.

Consequently, the Department has developed a model to examine the economics of 
drilling additional wells in developed fields. Such a model indicates the 
degree of extra 'in-fill drilling and production that may occur to maximize 
economic rent for primary recovery, and is also useful for analyzing potential 
severance tax structures.

[ <+(>o * w  PEL
PEL
TP



The crux of the model Is the relationship It establishes between additional 
wells and the production profile. On that matter the model Is generic while 
reservoirs are unique, but reflects general engineering principles. The model 
does allow reasonable systematic comparative policy analysis In an area where 
the answer Is unknowable.

The production decline characteristics of many oil wells and fields follow 
exponential declines. The slope of the decline curve Is called the exponential 
decline rate, a, where:

qj ■ production rate at the beginning of any time period during the 
decline

■ qp ■ production rate at the end of the time period 
t = number of years between qj and qf

Production in any year is l/ea times production In the previous year, 
where e, the number whose natural logarithm 1s one. Is approximately 2.71828. 
We henceforth refer to l/ea as the production multiplier, P. Similarly, 
the well count will decline as producers are converted to Injectors as 
production, saturation, and pressure drops. The well decline multiplier Is 
estimated at .5*(1+P).

In general, the major Impetus for In-fill drilling 1s to produce a finite 
amount of oil sooner. Given an Initial decline rate, ag, additional wells 
will slow down the decline rate on a field basis to an, and the initial 
production multiplier Pg ( //e"® ) Increases to ?n as 3b
decreases. 35 will decrease at a decreasing rate as wells are added. At 
Prudhoe Bay aB 1s estimated to be 0.090, and Pb 1s 0.91394.

As wells Increase the production multiplier will Increase such that

where w is the number of additional wells, and production for a given year, 
V-t, will be

t

Pn « Pb + f(u).

vt-i * pm

where V-t_j Is production In the previous year. 

f(w) Is approximated by the form



where T ■ total wells prior to decline. For Prudhoe Bay T Is 
estimated at 541. 

x * 3 Is determined such that

[i „ ( ( . » t . t * l ) /

This calibrates f(w) such that 50 percent of the change 
In f(w) that would result from doubling w Is realized 
after w Is Increased 25 percent.

This coefficient calibrates f(w) such that as w * T (I.e. 
the number of wells Is doubled), ag Is reduced by two one- 
thousandths. For Prudhoe Bay c Is estimated to be
0.0002755271.

The Intercept term ( T ^ )  calibrates f(w) so f(w) * 0 
when w » 0.

There Is a limited amount of reserves remaining before exponential decline 
decays Into arithmetic. For Prudhoe Bay this is estimated to belt billion 
additional barrels after 1987. The model stops exponential decline when 
accumulated post-1987 production reaches this estimated limit, and begins 
arithmetic decline, decreasing production each year by a constant amount equal 
to the difference In production between the prior two years. Note that 
arithmetic decline will begin sooner where more wells have been drilled. Also,
this gives a more rapid decline where more wells had been drilled,
accelerating the arrival of economic shutdown, and consequently total recovery 
over the economic life of the field may be less with greater numbers of wells 
even though economic rent is greater.

The model is incorporated Into a conventional discounted cash flow 
profitability model specific to the North Slope. A number of additional wells 
(w) Is exogenously Inputed (along with their costs), and a third of them are 
added In each of the three years 1989 through 1991. A celling of T Is put on 
w. Volume 1s adjusted as specified above. The model cuts off production when 
after tax net value Is negative. The number of additional wells that maximizes
economic rent is found iteratively.

Our estimates of the optimum number of additional wells for Prudhoe Bay under 
current law, as a function of constant real Pump Station One (PS1) price, are 
as follows. (These prices are approximately $5 under market prices.)



%

Additional 
Price Wells

*15 3
*20 100
*25 316

Table 1 compares the well count, production volume, and economic rent, with 
and without an optimized In-f111 drilling program, at a *20 PS1 price.

Table 2 compares the well count, production volume, and economic rent between 
optimized In-fill drilling programs at *20 and *25 at PS1.



1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

Table 1
Comparison of Hells, Volume, and Economic Rent 

Hlth and Without an Optimized In-Fill Drilling Program
$20 PS1 Price

Optimization 
(100 wells) Increased

Wells Volume Wells Volume Well
(mnbbl) (mmbbl)

541 561 541 561 0
518 513 551 513 33
495 469 560 469 65
474 428 569 429 95
454 391 544 392 90
434 358 521 359 87
416 327 499 328 83
398 299 477 300 7S
361 273 457 275 76
364 250 437 251 73
348 228 418 230 70
333 207 400 208 67
319 185 383 187 64
305 164 366 165 61
292 142 351 144 59
280 121 336 122 56
268 99 321 101 53
256 78 307 79 51
245 56 294 58 49
235 35 281 36 46
224 13 269 15 45

5196 5223
lent ($mm) 29467 29501

Increased
Volume
(rambbl).

0
0
0
1
1
1
1
1
2
1
2
1
2
1
2
1
2
1
2
1
2

27
34



Table 2
Comparison of Optimized In-fill Drilling Programs 

$20 and $25 PS1 Prices

$20 
(100 wells)

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000 
2001 
2002
2003
2004
2005
2006
2007
2008

Wells

541
551
560
569
544
521
499
477
457
437
418
400
383
366
351
336
321
307
294
281
269

Volume
(rcrabbl)

561
513
<69
429
392
359
328
300
275
251
230
210
192
176
161
147
134
123
112
103
94

i£5 
(316 wells) 

Wells Volume 
(mmbbl)

541
622
700
774
740
709
678
649
621
594
569
544
521
498
477
456
437
418
400
383
366

Total 5223
Economic Rent ($mm) 29501

561
513
470
430
393
360
330
302
276
253
231
212
194
177
162
148
136
124
114
104
95

5251
38275

Increased
Wells

0
71
140
205
196
188
179
172
164
157
151
144
138
132
126
120
116
111
106
102
97

Increased
Volume
(rarabbl)

0 - 
0 
1 
1 
1 
1 
2 
2 
1 
2 
1 
2 
2 
1 
1 
1 
2 
1 
2 
1 
1

28
8774
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Qient No. __Arco to increase oil production
iSO osic CSSO O1S0 I to

By Ray Tyson
T t a a M a w V i t e

Arco Alaska, Inc. plans to 
sink five more production 
wells at Prudhoe Bay begin­
ning in September in the first 
major increase in drilling ac­
tivity at Prudhoe in M months.

Arco's decision to add an 
additional oil drilling rig is di­
rectly related to recent in­
creases in the price of crude 
oil, said Arco drilling manager 
Randy Ruedrich.

It means an additional 100 
field jobs a t Prudhoe and sev­
eral hundred more jobs in re­
lated businesses in Anchorage 
and Fairbanks, Ruedrich said.

If the o il price climate con­
tinues to improve, he said, fur­
ther d rilling  can be expected 
in the near future.

"This is very good news,”  
Ruedrich said. " I t ’s the first 
sign that higher crude prices 
are affecting Alaska’s econ­
omy.”

Hugh Depland, spokesman 
for Standard Alaska Produc­
tion Co., which along with 
Arco operates the Prudhoe 
Bay field, said Arco's decision 
to increase drilling required 
the consent of the eight own­
ers, especially Standard, 
which owns 50 percent of the 
field.

Depland said any plans to 
increase production at Prud­
hoe required approval of at 
least 90 percent of the owners.

Arco and Exxon Company 
USA, the other major owners, 
each own about 21 percent of 
the field.

Since oil prices collapsed 
last year, Arco has reduced 
the number of rigs on the 
Slope from 10 to 2, eliminating 
about 800 field jobs and count­
less thousands of related jobs 
in the Railbelt.

"When world crude prices 
came unglued we began to 
stack (eliminate) rigs,”  Rue- 
drick said. “ Now we’re in a 
position to begin replacing”  
those whose contracts have 
expired. "This means we don’t 
have to stack another rig. ”

The contractor to provide 
and operate the new rig  to 
d rill $13 million worth of pro­
duction wells at Prudhoe w ill 
be announced in eariy August. 
D rilling will begin about sep t 
1. Arco also plans to replace a 
production oil rig at the 
nearby Lisbon le field, which 
it had planned to eliminate, 
and continue current produc­
tion activity at the Kuparuk 
River field west of Prudhoe.
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Client No._2^jf2-Standard adds drill rig to Prudhoe field
A n t i c i p a t e s  a n o t h e r  d o z e n  b e f o r e  e n d  o f  y e a r

3V-SV4 3-S-fl O i t  o  a s ^ o
Standard AJaska Production Co. 

has added a drilling rig to its Prud­
hoe Bay operation, signaling yet an­
other industry response to increas­
ing oil prices following months of 
relative inactivity.

Arco Alaska, Inc., which along 
with Standard operates the field on 
behalf of eight owners, announced 
on Tuesday plans to add an addi­
tional rig to drill five production

wells beginning in September.
Standard spokesman Hugh De­

pland said today the new Standard 
rig began operating in mid-June.

Standard, which plans to sink 
about 12 more production wells by 
the end of the year, now has two 
rigs operating on the western por­
tion of the field.

The new Arco and Standard rigs 
mean an ex{ra .200 field jobs and

several hundred more Jobs in re­
lated industries in Anchorage and 
Fairbanks.

It costs about $2.3 million to drill 
a production well.

Wells must be added to maintain 
the 1.5-mllllon-barrel a day produc­
tion level at Prudhoe Bay.

"The signing on.of an additional 
rig was made possible by the im­
provement in oil prices," Depland

said. "We had planned to do this all 
along. But the increase in prices 
made it possible."

Oil prices have steadily In­
creased since they hit rock Dottom  
at $8 a barrel last year.

Oil futures today reportedly 
climbed to 1(22 a barrel, the highest 
in 18 months.

Oil prices at West Texas Inter­
mediate, the U.S. benchmark, 
jurpbed to $22.15 a barrel.

t
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/U . S .  D e p e n d e n c e  o n  O i l  I m p o r t s  I s  S h o o t i n g  U p  

B u t  C o n g r e s s ,  W h i t e  H o u s e  F u m b l e  W i t h  P o l i c y
By Robekt E. Taylor

Staff P.i'Dorter of The Wall Street Journal
WASHINGTON-Less than two years 

ago. 277c of the U.S. oil supply was im­
ported. Today the foreign share is about 
■KFr, but although there's cause fo r con­
cern, Congress and the Reagan adminis­
tration can't seem to get together to re ­
verse the trend.

"You have to ask why they don't do 
something," says Charles DiBona. presi­
dent of the American Petroleum Institute, 
the domestic oil industry’s leading trade 
group. Although Mr. DiBona has a direct 
interest in seeing imports' share of the 
U.S. market diminish, his complaint is 
shared by many experts outside the indus­
try.

"We aren't doing anything to make fo r­
eign oil less important,”  says E li Berg­
man, executive director of Americans for 
Energy Independence, a private founda­
tion.

Interior Secretary Donald Hodel pre­
dicts the return of gasoline lines in as little 
as two years. Failing to curb imports, he 
says, is like telling oil-producing countries, 
"Take advantage of us, we're not going to 
defend ourselves." The Fund for Renew­
able Energy and the Environment, a coali­
tion of environmental groups and sup­
porters of alternative energy sources, who 
seldom agree with Mr. Hodel, warns that 
the U.S. is failing to prepare fo r "inevita­
ble" oil price increases that “ could well 
imperil the national e, onomy and the 
country's security."
Which W ay D o  We Go?

The difficulty is reaching agreement on 
what to do. The oil industry and some oth­
ers want to encourage increased U.S. pro­
duction by means of an oil-import fee or 
with tax incentives. But a price-raising im ­
port fee o r tax breaks fo r the oil industry 
raise steep political hurdles in the form of 
strong opposition from oil-consuming inter­
ests. Meanwhile, environmentalists' pro­
posals to stimulate conservation and in­
crease use of substitute fuels are blocked 
b" the administration.

Currently stirring controversy is a pro­
posal by Senate Finance Chairman Lloyd 
Bentsen (D ., Texas). He recently got his 
committee to amend the pending trade bill 
to require the president to do whatever is 
necessary to keep oil imports from exceed­
ing fi07o of the U.S. supply, subject to con 
gressional veto. But New Englanders and 
Midwesterners oppose the amendment as a 
backdoor route to an import fee that would 
raise fuel costs. “ It's simply un fair," says 
Sen. John Chafee, (R „  R . I . ) , whose constit­
uents get two-thirds of their energy from 
oil.

The problem will worsen, forecasters 
say. Oil imports are expected to top 507e of 
the U.S. supply between 1990 and 1995. 
That would heighten the importance of the 
volatile Persian Gulf. Although the U.S. 
now gets only about 67c of its oil from 
the gulf, that region is expected to domi­
nate world oil markets in the 1990s when 
the current world oil glut is expected to be 
over.

Congress has made small energy-con- 
s^rvation moves. It passed a bill, reluc-

U.S. Net Oil Imports
Actual and forecast, in m illions ol 
barrels per day.
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tantly signed by President Reagan, rein­
stating appliance-efficiency standards. The 
House currently is exploring ways of di­
verting 27c of a ll oil imports into the na­
tion's Strategic Petroleum Reserve, and 
there has been talk of a gasoline tax that 
would be used to help cut the budget defi­
cit while discouraging consumption.

Although administration officials say 
the president has supported "appropriate" 
responses to the oil-import problem, such 
as lifting the oil-industry's "w ind fa ll”  
profits tax and opening more federal lands 
to drilling, industry leaders are skeptical 
that much will be done. David Wilson, 
president of the Independent Petroleum 
Association o f Mountain States, says that 
both Congress and the administration "a re  
hoping the situation will go away without 
action on their part."

Just last month, Mr. Reagan killed a 
seven-month drive by some administration 
officials to get him to take strong new ac­
tion. The Energy Department urged the 
president to propose tax credits and quick 
expensing of oil-exploration costs total­
ing S560 million to $960 million annually. It 
projected these would boost domnstic pro­
duction after five years by 500,001) barrels 
a day, o r about 67o.

According to Mr. Hodel, some cabinet 
members were loath to open lust year's 
tax law to assaults by special interests. 
Top officials also balked, insiders say, at 
the cost of tax breaks and the difficulty of 
pushing them through Congress.
O il R e se rv e  P la n  Sc rapped

Also scrapped was an Energy Depart­
ment plan to buy more oil fo r the strategic 
reserve. It urged that private investors be 
allowed to own the oil through government- 
backed securities. Instead, Mr, Reagan 
said he would support tripling his proposed 
purchase rate fo r the reserve to 100,000 
barrels a day only if Congress found a way 
to pay fo r It. ,

"That makes no sense," says oil-state 
lawmaker Bennett Johnston (D „  La .), 
chairman of the Senate Energy Commit­
tee. Even the administration says such re­
serves are crucial to enable the U.S. to 
comfortablv ride out small oil-supply dis-

ruptions like those of the 1970s.
Talk of gasoline taxes and alternative 

oil leasing systems was blocked by Rea- 
ganite aversion to taxes and regulation. 
Import fees were doomed by the adminis­
tration's projection that they would be ex­
tremely costly without producing much 

' more oil.
Harvard professor W illiam  Hogan ar 

gues that the benefits of a $10-a-barrel fee 
actually would exceed its costs. But the 
Energy Department doesn't buy M r. Ho 
gan's view. Neither does Robert F ri, presi 
dent of Resources fo r the Future and a for­
mer head of the Energy Research and De 
velopment Administration, who says, "En 
ergy is a longterm  problem, and quic 
fixes will do more harm than good."

But even Mr. F ri says that "the admin 
istratlon should have a more comprehen 
sive program ," mainly in research and de­
velopment on cheaper oil production and 
ways to use substitute fuels, such as meth­
anol, to fuel automobiles.

Curbing oil imports hasn't been a prior­
ity. complains the oil industry's M r. Di- 
Eona. " In  this country, we tend to deal 
with the immediate crisis, not the long­
term problem ," he says, faulting adminis­
tration officials fo r inattention to energy 
amid the distractions of Ira r-Contra hear­
ings and other issues.

Rep. John Dingell (D ., Mich.) charges 
that Mr. Reagan has a "do-nothing ap­
proach" to preparing fo r "the next energy 
crisis.”  Others contrast the inaction on oil 
imports with Mr. Reagan's quickness to 
defend Persian Gulf shipping. Irwin 
Steltzer, the director of the Energy and 
Environment Center at Harvard Univer­
sity's Kennedy School o f Government, 
says, " I  think our (energy) policy is called 
aircraft carrie rs ,"
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T re a t in g  the sym ptom ?
Judgii g from the recent audit, critics of the ci­

ty's steam he/.t utility were Tight all along.
The audit showed that a shocking two-thirds of 

steam-heated properties had meter bypasses.
Six of the bypasses were found to be active dur­

ing the well-publicized March audit, meaning the 
customers got steam without it showing up on their 
meters or their utility bills. There's no way of telling 
how many were active when the city wasn't looking.

All of which may do much to explain why the 
system “loses" about a third of its steam, has lost 
more than $3 mlUlMi since 1980, and expects to lose 
another S550.000 tĥs year.

The critics, consisting mainly of steam-heat us­
ers who ha vebeen paying their bills, had complained 
that recent rate increases wouldn't have been neces­
sary if the system was run efficiently, and it's clear 
now they were on target.

An ordinance before the city council should 
bring the bypass problem under control and stop 
losses to unmetered users, and the downtown utill- 
dor work should cut losses leaks in the stean 
lines.

Let’s hope these Improvements end the need for 
more rute increases, as well as the system's finan­
cial hemorrhage.

But let's not forget that MUS management 
flowed the problem to fester for years, and did the 
audit chiefly in response to pressure from customers 
and elected and appointed officials, rattier than from 
any Internal drive for efficiency or fairness.

Consequently, it's not safe to assume an ordi­
nance wlli permanently fix the system's problems. 
As long as the same managers are in charge of It, the 
cure muy be only temporary.

The merry month
In Mnv. mnny thlnjtH ore honored o f which we

S h o u l d  A l a s k a  c h a n g e  t h e  E L F  f o r m u l a ?
By SAM COTTEN

The lir,porU..ce of oil and gas de­
velopment in Alaska's economy 
can't be overstated As Alaskans 
we derive the la- jest pact of our 
economic development and public 
revenue from our oil fields and oil 
taxes. But Judging from the fact 
that Prudhoe Bay producers are 
due to receive an $80 million tax 
break from the slate Inis June, 
there is something wrong with our 
existing tax structure.
Prudhoe Bay is by far the most 
productive and profitable field in 
United States history Prudhoe oil 
producers have made huge profits 
from developing this resource, 
owned by the people of Alaska, and 
from shipping and refining Ihc oil 
produced there.
It is unrealistic to say, as some 
Industry advocates have, that 
maintaining the current tax regime 
for this field (by passing the House 
bill), will destroy or diminish Alas­
ka's oil industry. Prudhoe Bay and

By HAROLD IIEINZE
It is vital that Alaskans think ab- 
out how they fit into their local ard 
state economy so they can encour­
age activities that contribute to 
jobs and income.
In Fairbanks, the economy is 

directly impacted by the level of 
North Slope drilling actlvi-.,. When 
oil prices fell, drilling diminished. 
Now, new oil severance lax legisla­
tion passed by the slate House 
would discourage an Increase in 
drilling activity. That's bad news 
for Fairbanks.
Statewide, the fuel supply for the 
slate's economic engine Is tho dol­
lars derived from extracting and 
exporting natural resources, in­
cluding oil and gas, fish, timber, 
minerals and coal.
Tho gross value of oil and gas pro 
duced In Alaska In 1986 was H bil­
lion. That's the money derived 
from selling those resources on the 
world market. In 10b3, when nil 
prices were considerably higher, 
the comprrable number was $12 
billion. If you have wondered why 
(ho Alaskan economy Is spultcrlng, 
It Is entirely contained within thnl 
rrfMRlnglnrhanpe. Nnnlhrr nalurul

Yes
Kuparuk—lh' two fields that re­
ceive smaller ’ ax breaks under the 
Economic Limit Factor lor ELF) 
bill that recently passed the 
House—are healthy, profitable 
fields.
Thia •'ill makes our oil tax system 
more equitable and sensible. It 
does two important Hungs:
I. It prevents large tax breaks for 

giant oil fields like Prudhoe Bay 
and Kuparuk. where fix Incentives 
aren’t needed. These large tax 
breaks arc scheduled to lake clfect 
at the end of June, and they will 
mean the loss of about $90 million to 
$120 million in revenue per year 
over the next five years.

No
resource value changed signifi­
cantly.
Two other sources of fuel for the 
Alaska economy are tourism and 
defense spending by Ihc federal 
government. Slate government Is 
not on the list bccuuse it does not 
create wealth; It runs off flic same 
fuel supply us the private i -onumy. 
(Tho only exception Is llio state's 
Permo- ent Fund dividend 
program. I
What does It take *o succeed In 

the natural resource businesses? 
Since they all are sold In the world 
morkct ot world prices, the key to 
success Is to be a low cost producer. 
Tho resource Industries all arc 
M-rulllvc to government regulation 
and they ull require recess to tho 
land.
There's been »lot of conversation 
about diversification cf tho stslo'l 
economy. But the best answer 1 
know to whul ells tho economy Is lo

2, It provides tax incentives for 
production from every oilier known 
field In Alaska. These arc-smaller, 
more marginal fields like Endicott, 
Lisbume, and Milne Point—which 
was recently shut down because its 
production was uneconomic.
This makes sense. Where mar- 
glnal fields can be developed in 
Alaska, they provide jobs and In 
many cases substantial royalty in­
come to the stale. They broaden the 
industry and brighten the future for 
production from other marginal 
fields.
Some Industry representatives 
arc saying now that the slate 
shouldn't change its tax system, 
that “lax stability" is the most im­
portant Issue here. The proposed 
changes to the ELF will not caus- 
Prudhoe and Kuparuk producers lo 
slop or limit production, which has 
been growing rapidly And it will 
enhance the economic viability of 
smaller fields.
So the real issue for these Indus-

figurc out ways to help the natural 
resource Industries grow. They are 
already big contributors to no 
stale's economy and increases in 
any of them help the economy 
grow.
When we look at the $450 million 
ARCO Aloska has spent In Fair­
banks over the last four years, we 
find.ascxpccled.lhatlhe.-oi stmc- 
-,lon companies based in Fairbanks 
are a big part of that.
However, the construction dol­
lars represent only about a quarter 
of Ihc money ARCO is put'ing into 
Ihc Fairbanks economy. Drilling 
activities and trucking arc major 
pieces of that dollar Infusion.
More lhan half the traffic on the 
Dolton Highway, for example, rep. 
resents Fairbanks carriers hauling 
things for AltCO Alosku. In the cor- 
ly years of Prudhoe development, 
most supplies traveled to the North 
o by biSlope by barge. Bui Fairbanks peo­

ple worked together and mado 
freight movement up Ihc highway a 
very compctltlvo thing.
Tho changes lo thu slate's Econ • 
mlc Limit factor, which are In o bill 
recently adopted by the state House. 
of Representatives, would have a - 
major sdvcrso Impact on ARCO’i

try representatives, of course, is 
money. It's clear from history that 
the industry actually favors an 
“unstable" tax regime when it will 
benefit.
For instance, when the price of 

oil was climbing in 1981. the oil in­
dustry came lo the Legislature and 
asked for tax breaks. The Legisla­
ture responded, implementing a 
new "unitary " tax system for Alas­
ka Since that time, the people of 
Hie stale of Alaska have foregone 
more than a billion dollars worth if 
revenue that would have been col­
lected under the former system
I am not reopening the .uesticn 

of the unitary tax vs s -aralc 
accounting of taxes. But I am point­
ing tut that the industry has been 
the willing beneficiary of select 
"unstable" tax policies in the past.
In this case, if Ihc Legislature 

does nol change the current tax sys­
tem. the stale of Alaska will forfeit 
needed revenue that could have 
been used in our shrinking school

North Slope drilling activity. That 
means the entire Fairbanks eco­
nomy will be negatively Impacted.
What started as a proposal by the 
governor lo modify one porlion of 
the severance lax law ended as a 
major restructuring of the sever- 
once lax on the oil industry in Alas 
ka. Producers would be penalized 
for drilling additional wells and 
adding new production
The new bill (House Bill 16-H 
would Increase the severance lax 
on tho Kuparuk Rivi • field by 84 
percent, and on Ihe prudhoe Bay 
field by 44 percent. We calculate 
that It would add $1.8 blli.cii to in- 
cuslry’a tax bill over the next 10 
years, based on state Department 
of Revenue oil price cstimales.
In restructuring tho (ox. the 
House Introduced new factors. In 
stead of basing the lax on produc­
tion from coch well, It relates the 
lax rate to Iho production level 
from an entire field That means 
(he more oil produced from a field, 
the higher tho lax rate. It removes 
any Incentive to Increoae produc­
tion.
In our biilnew, you drill wclla 

and try lo Increaaa production lo 
lower operating cbati. Tint’s howt * “■ •*. ’

budgets, for maintaining roads, 
and for continuing resource mar. 
agement programs that the Senate 
now advocates cutting by 15 25 per­
cent And smaller, marginal fields 
in Alaska will continue to be ine­
quitably treated under existing 
law.
The facts about the ELF and the 
proposed ELF changes show that 
we need a different lax system. The 
vague representations by oil indus­
try representatives—that the in­
dustry will be deeply damaged, 
that Alaska will lose points for 
being » table state—have not 
been \ wincing.
lam. ugly supportive of Gov 

Cowpcr’s effort to modify the ex­
isting ELF law. The House and 
Gov. Cowper arc working together 
for a tax system that truly serves 
the interests of Alaskans
Hrp Sjm Cotlcn. l)F.ag/e /liter. co cfiJirs ihe AldskJ /louse Resources Com mittec

wc compete and how we gen rate 
more jobs and more wealth for 
everyone The House bill is eoun 
Unproductive.
Passing that bill tells me that the 
House majority is not looking at the 
impact on the private sector
I know that many people in Fair­
banks are working to gel Ihe eco­
nomy going. But when the vote was 
taken in ihc House on the severance 
tax, the five House representatives 
from Fairbanks all voted for the 
tax Increase.
The state Senate is going to have 
to address this issue. Your input to 
Senate members from Fairbanks 
will be vital in deciding the issue.
Other oil producing states are y 
looking for ways to encourage oil 
produfaCrs to drill more welts.
Those states are aware of the be­
nefits of oil development activity. 
Meanwhile, the Alaska House has 
poised new legislation tha. dis­
courages drilling in the Prudhoe 
Bay and Kupuruk oil fields It is 
new state policy U*"» will further 
dampen drilling i .wily on the 
North Slope and furl icr shrink the 
state's prlvato economy.
Utrold //elate It pretldent of ARCO Altikt, Inc.
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ARCO  A la ska , Inc.
Post Office Box 100360 
Anchorage. Alaska 99510-0360 
Telephone 907 265-1600

Mark L. Hazelwood
Vice President - Finance. Planning i  Control

V

May 4, 1987

The Honorable A1 Adams 
Chairman, House Finance Committee 
House of Representatives 
P, 0. Box V, Capitol, Room #509 
Juneau, Alaska 99811

Dear Representative Adams:

In response to my testimony of March 19, 1987
to the Joint House Finance and House Resources Commit­
tees, several questions were directed to me regarding 
the effects of the proposed CSHB 164. The most impor­
tant aspects of the proposed legislation are the detri­
mental effect it has on incremental development projects 
and the associated oil production. As I stated in 
my testimony, the continued development work at Prudhoe 
Bay relies on expensive, technologically enhanced 
recovery techniques and the drilling of extensive 
in fill wells. Although Prudhoe Bay as a whole is 
not a marginal field, the individual incremental devel­
opment projects required to maximize ultimate oil 
recovery are very marginal.

In answer to one of the questions posed after 
my testimony, I noted that the barrels of oil which 
may be foregone due to the passage of this legislation 
would be far in excess of the 34 million barrels calcu­
lated for Prudhoe Bay by the Department of Revenue. 
Subsequent review has established our estimate of 
oil which may be left in the ground at Prudhoe Bay 
(due to the effects of this tax increase) at approxi­
mately 200 million barrels. This is equivalent to 
several times the total production currently projected 
over the life of the Milne Point field. A loss of 
this magnitude of oil production, the resultant loss 
in revenue to the state government, and the attendant 
loss of employment opportunities for Alaskans can 
hardly be in the state's best interest.

With regard to the questions concerning the Depart­
ment of Revenue models which originally developed 
the reserve loss figures cited above, subsequent testi­
mony by Dr. Logsdon of the Department of Revenue on 
March 27, 1987 indicated the variability inherent
in those Monte Carlo simulation models. While our 
final analysis of the Department of Revenue's model 
is not yet completed, I have attached some preliminary 
comments based on our initial review of the assumptions 
and concepts employed in the model.

'.C » ic > I
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Finally, a question was raised concerning the 
figure stated in my testimony on the state's share 
of total oil and gas net revenues during 1986. In 
response I would note that this figure was developed 
utilizing ARCO's internal financial data and is not 
meant to necessarily represent the total industry. 
For an analysis of the breakdown of the shares of 
net revenue across the entire industry, I would recom­
mend to you the Department of Revenue's data compiled 
earlier this year for the Joint Legislative Special 
Committee on Tax Policy. This analysis was submitted 
to the House Finance Committee by Standard Alaska 
Production Company on March 27, 1987.

If you would like to discuss further any of the 
above comments, please let me know.

Sincerely,

Vice President
Finance, Planning & Control

Attachment

c: Members of the Senate
House Finance Committee 
house Resources Committee



PRELIMINARY COMMENTS

ECONOMIC FEASIBILITY AND OPTIMUM PRODUCTION VOLUME MODEL 

STATE OF ALASKA DEPARTMENT OF REVENUE

The model is formulated in constant (real) dollars and does not 

include the effects of inflation even within the model itself. A 

more proper methodology is to inflate the various cash flow 

streams and perform the various calculations then deflate the net 

after tax cash flow by the same rate. Failing to account for the 

impact of inflation causes serious problems since federal and 

state income tax effects are not properly reflected.

The model includes profits from the Trans Alaska Pipeline in the 

decisions on individual field economics. This is a concept we 

have in the past pointed out as invalid; however, even if it were 

valid, the model's assumption that those profits should be added 

to individual field revenue is false. It assumes that each 

pipeline owner receiving the profits would have that money 

available to offset the impact of unprofitable operation at the 

field wellhead, and such is not the case.

The model makes projected production volume sensitive to the 

projected price. This assumption is refuted simply by looking at



1986 production volumes which were not reduced despite the 

extremely low oil prices evidenced at that time. This assumption 

would make production over the field life appear more profitable 

than it would be in actuality.

The model does not consider the reality of phased North Slope oil 

field development. Although major facility projects are normally 

completed over a several year period, development in the form of 

drillsites and individual wells continues over decades.

The model assumes secondary or tertiary development begins five 

years after initial production. Actual experience at the Kuparuk 

field proves that expensive secondary recovery techniques can 

become necessary almost immediately upon start-up, depending on 

the particular field's reservoir characteristics.

The model assumes that if marginal revenue exceeds marginal cost, 

the production volumes associated with enhanced recovery can be 

increased up to some empirically estimated factor. This ignores 

the pertinent and often overriding technical factors involved in 

the secondary and tertiary development projects.

The model appears to incorrectly calculate federal tax depre­

ciation with regard to intangible drilling costs.



The model assumes that a producer would automatically take 

advantage of the opportunity to rebut the 300 barrel per day per 

well presumption. This assumption is misleading in that the 

administrative and legal expense of mounting a challenge to the 

PEL is not considered; and a producer may not go to the effort of 

mounting a rebuttal based on his perception of future oil prices.

The model appears to assume a constant transportation and quality 

differential between a field wellhead value and the TAPS Pump 

Station #1 price.

The model assumes an unlimited amount of capital available to 

producers within the specified discount rate.



Sam:

Here is an analysis of the attached articles, which relate 
to Texaco, ARCO, and Standard profits for the first quarter 
of this year. Obviously these are very preliminary and 
superficial comments. The concept bears some more looking 
at.

You will note that Standard gets 97% of its oil from Alaska. 
If there is a baseline regarding the profitability of 
Prudhoe/Alaska production, this is it.

Standard made $200 million on $2.5 billion in sales last 
quarter. This works out to $1 in profit for every $12.50 in 
sales.

ARCO, which derives a large amount of its oil from Alaska 
(but less than Standard), made $238 million on $3.75 billion 
in sales last quarter. This amounts to $1 in profit for 
about every $16 in sales.

On the other hand, Texaco (a more diversified 
producer/refiner/marketer with a relatively small share of 
Prudhoe), made $118 million on $8.5 billion in sales. This 
is $1 in profit for every $70 or so in sales. (The Chapter 
11 stuff can't have had too big an impact on Texaco. First 
of all, their assets are protected under Ch. 11. Second, 
last year they only made $328 million on $9.6 billion in 
sales —  still only $1 in profit for $30 in sales.)

Alsc note that Standard, by juggling the figures in its 
vertically integrated operations, is able to derive suddenly 
higher profits (14 times higher than last year) from 
marketing and refining. ARCO is similar, and brags about 
the ability to do well in a low-price environment. These 
guys are killing us!

It would be fun to compare annual/quarterly reports for 
North Slope/other producers, talk to the PR guys at the 
different companies, and figure out how massive the Alaska- 
derived profits really are at Standard and ARCO.
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T h r e e  O i l  F i rm s -  
R e p o r t  L o w e r  
Q u a r t e r l y  P r o f i t
Standard’s Decline W a s  21 %; 

Net Fell 98% at Ashland, 

20% at Atlantic Richfield

A W aleStreet Journal JVeiuj Roundup
Three U.S. oil companies posted earn­

ings declines fo r the latest quarter, reflect­
ing lower profit margins.

Earnings fe ll 21% at Standard Oil Co.,: 
20% at Atlantic Richfield Co. and a whop­
ping 98% at Ashland Oil Inc.

At Ashland and Arco. product prices 
failed to keep pace with rising crude oil 
prices while at Standard, the drop re ­
flected lower Alaskan crude oil prices com­
pared with a year ago.

Standard Oil Co.
Cleveland-based Standard posted a 14% 

decline In first-quarter revenue to $2.19 bil­
lion from $2.91 billion in 198G.

The company said Alaskan crude oil 
prices dropped 23.1% to an average price 
o f $15.51 a barre l during the quarter, com- 
pared with $20.18 in the year-ago period.

^  iThe company gets 97% of its oil from |
L|AlaskaJ~

Standard said first-quarter operating 
profit from  exploration and production 
dropped 30% to $327 m illion from  $464 mil-
lion in 1986, while (operating prolit irom

- by ’retlnmg and m arketing-aided by lower 
;crude oil costs-jum ped sharply to $72 m il 
lion |from  $5 million in the year-earlier 
qua;

in ii 
iart<
TTr
eLf

he company said that exploration ex­
penses dropped 72% to $43 m illion from 
$152 million in 1986 because o f lower dry-

MAXCH I I  Q UARTER  N E T  INCOME 
« IW t, ’•** !■«-. IS . In p t r  V M  M r  i % ‘

million! Ut«r« million! Uter« ch«.
Arco  a n  u i  a n  i.m -  jo
Asfilarvd  W.7 .01 Ml.t l.» —  M
SUndord  ........... «00 .15 J2J3 I .M  -  J l

hole and support costs, and lower field geo­
logical and geophysical expenses, among

Separately, Standard disclosed that its 
directors have been discussing British Pe ­
troleum Co.’s proposed purchase of the 
company with B P  representatives. The dis­
closure suggests that the stalemate over 
the takeover proposal may be easing, and 
It also raises the possibility that Standard^ 
may be able to e \lrac t a higher price from  t 
BP.

Standard said its directors haven't yeth 
reached a decision on B P ’s tender o ffe r of 
$7.4 billion, o r $70 a share, for Standard's 
publicly held shares. The company said the 
seven members of its special committee, 
which consists of directors who are neither 
Standard officers nor affiliated with BP, 
met yesterday and will continue their dis­
cussions. 

reasonsotlier_
 l Robert B . Horton, chairman and chief
executive officer, said that despite the 
lower first-quarter results, the company 
has "done well, even with the lower prices. 
Refining and marketing results Improved, 
and the cost-cutting and restructuring we 
did last year is pav ing ip ff."/

As previously reported. Standard said 
the special committee would make a rec­
ommendation on the tender o ffer no later 
than yesterday. The company didn't elabo­
rate on the postponement. B P  already 
owns about 55% of Standard's common 
shares.

Standard said BP had extended the ten­
der o ffer to 12:01 a.m. EDT May 5 from  
12:01 a.m. next Wednesday.

In New York Stock Exchange composite 
trading yesterday, Standard closed at $71, 
up 50 cents, on volume of 2.2 m illion 
shares.

Ashland Oil Inc.
The Ashland, Ky.-based company said 

higher crude oil prices and excess industry 
inventories contributed to an $8.8 million 
operating loss in its second quarter ended

March 31.
Net income included a  gain of $9.5 m il­

lion from  the transfer o f funds to an em­
ployee stock ownership plan.

The average number of common and 
common-equivalent shares outstanding in­
creased to 32.1 m illion from  29,5 m illion in 
1986.

Revenue dropped 11% to $1.52 billion 
from  $1.71 billion in the 1986 quarter. Reve­
nue excludes excise taxes.

Ashland, which had expected to report a 
decrease in earnings, said that it was hurt 
by the performance of its Ashland Petro- 
leumCo. and SuperAmerica units. Ashland 
Petroleum posted an operating loss of $34.6 
.m illion fo r the quarter, compared with op­
erating profit o f $34.8 m illion in 1SS6. Su­
perAmerica, a chain o f convenience and 
self-serve gasoline outlets, posted a $51,000 
operating loss during the quarter, com­
pared with operating profit o f $17.5 million 
in the year-earlie r period.

"While crude oil prices Increased in line 
with OPEC policy, unseasonably warm 
weather and high product inventories 
throughout the industry kept product 
prices from increasing as rap id ly ," said 
John R . Hall, Ashland chairman and chief 
executive officer.

Ashland produces little crude. As a re ­
sult, the company is hurt when prices for 
crude rise more rapidly than prices o f gas­
oline and other refined products.

M r. Hall nevertheless said that Ash­
land's profit margins are expected to pick 
up with the onset of the summer driving 
and road construction season.

Net income fo r  the six months slid 70%> 
to $27.9 m illion, o r 86 cents a share, from  
$91.9 m illion, o r $2.68 a share, In the year- 
earlier six months. Revenue dropped 18% 
to $3.02 billion from  $3.69 billion in the 1981 
quarter.

Ashland shares closed yesterday at 
$59,875, o ff $1, in New York Stock Ex­
change composite trading.

Atlantic Richfield Co.
Los Angeles-based Arco said its profit 

decline resulted from lower margins that 
reflected the lag in the rise of product 
prices compared with crude-price in­

creases. • •.
Revenue declined 13% to $3.74 billion 

from  $4.29 billion.
i - j B u t  Lodwrlck M. Cook, chairmanTsaid 
he was "extremely pleased" with the com­
pany's performance because it "demon­
strates Arco’s earning power in a lower 
crudp-price environment."!

Reductions in Arco's exploration and 
operating costs helped earnings In the la t­
est period, M r. Cook said. Exploration ex­
penses totaled $75 million in the quarter, 
down from  $137 million a year ago.

Arco shares closed yesterday at $84.50, 
up 25 cents, in New York  Stock Exchange 
composite trading.
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T e x a c o  P r o f i t  
P l u n g e d  6 4 %  
I n  F i r s t  Q u a r t e r
.Drop Reflects Oil Industry 

Conditions, Costs Tied 

T o  Pennzoil Litigation

A Wall Strict Jouhnal Sftet Roundup
Texaco Inc. reported that net income 

fe ll 64% In the first quarter, reflecting de­
pressed conditions In the oil Industry as 
well as “ direct and Indirect costs" related 
to the company’s legal battle with Pennzoil 
Co.
' Net Income fe ll to $118 m illion, o r 49 
cents a share, from  $328 m illion, o r  $1.37 a 
share. Revenue dropped 11% to $8.5 billion 
from  $9.6 billion amid lower crude oil and 
petroleum product prices.
• Texaco said the the quarter’s results re ­
flected the “ rapidly changing m arket”  fo r 
refining and marketing operations, where 
profit margins have been eroding In the 
face of higher erode oil prices. By compar­
ison. refining and marketing margins rose 

% a year earlie r when crude oil prices were (P fa lling sharply.
■ Commenting on the Pennzoil litigation, 
James W. K lnnear, chief executive officer, 
said "along with the added legal fees and 
Interest costs, the uncertainties surround­
ing Judicial developments had a negative 
effect on the company's supply and trading 
Operations. However, now that Texaco Inc. 
Is free to pursue its court appeal without 
further threats o f bond and Hen pressures, 
many of those previous uncertainties have 
been removed."
- Texaco, White P la ins, N .Y ., filed earlier 
this month under Chapter 11 of the fed­
era l Bankruptcy Code to foresta ll enforce- 

.ment of a $10.3 billion Judgment against It 
awarded to Houston-based Pennzoil by a 
Texas court In 1985. Under Chapter 11, a 
company receives court protection from  
creditors while It works out a plan o f reor­
ganization.

Texaco said forelgn-currency transla­
tion losses totaled $7 m illion in the latest 
quarter, compared with gains o f $9 m illion 
a year earlier.

Exploration and production earnings In 
the U.S. fe ll to $41 m illion from  $75 million 
a year ago, while manufacturing and m ar­
keting operations In the U.S . had a $55 
m illion loss, compared with year-earlier 
earnings of $39 m illion . The loss reflected 
substantially lower petroleum product 
prices. Texaco said.

. Outside the U .S .. exploration and pro­
duction earnings rose to $163 m illion from  
$108 m illion, because of lower expenses 
chiefly in Latin America and Europe, as 
well as reduced taxes. Foreign manufac­
turing and marketing operations earned 
$61 m illion, down from  $262 m illion a year 
ea rlie r, reflecting asharp,reduction In pe­
troleum product prices in-‘ European 
areas.

Texaco said corporate and nonoperating 
expenses have been reduced, and that the 
latest quarter also benefited from a $52 
m illion reduction in estimated Income tax 
liab ility applicable to p rio r years.
' Capital and exploratory expenditures 
world-wide declined to $364 m illion In the 
quarter from  $556 m illion a year earlier, 
because of exploration program cut­
backs.
; Texaco shares closed yesterday at 
$33.75, up $1.75, in heavy New York  Stock 
Exchange composite trading.
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T e x a c o  P r o f i t  
P l u n g e d  6 4 %  
I n  F i r s t  Q u a r t e r
D r o p  Reflects Oil Industry 

Conditions, Costs Tied 

T o  Pennzoil Litigation

A  W a l l  S r n r r T  J o u r n a l  Roundup
.. Texaco Inc. reported that net Income 
fe ll 64% (n the first quarter, reflecting de­
pressed conditions in the oil Industry as 
well as "d irect and Indirect costs" related 
to the company's legal battle with Pennzoil 
Co.
' Net Income fe ll to $118 m illion , o r 49 
cents a share, from  $328 m illion , o r $1.37 a 
share. Revenue dropped 11% to $8.5 billion 
from  $9.6 billion amid lower crude o il and 
petroleum product prices.
• Texaco said the the quarter’s results re­
flected the "rap id ly  changing m arket" fo r 
w fln ing and marketing operations, where 
profit margins have been eroding In the 
face of higher crude oil prices. B y  compar­
ison. refining and marketing margins rose 
a year ea rlie r when crude oil prices were 
fa lling sharply.
• Commenting on the Pennzoil l lt lp t lo n , 
James W. Kinnear, chief executive officer, 
said "along with the added legal fees and 
Interest costs, the uncertainties surround­
ing Judicial developments had a  negative 
effect on the company's supply and trading 
Operations. However, now that Texaco Inc, 
Is free to pursue its court appeal without 
further threats o f bond and Hen pressures, 
many of those previous uncertainties have 
been removed."
- Texaco, White P la ins, N .Y ., filed earlie r 
this month under Chapter 11 of the fed­
era l Bankruptcy Code to foresta ll enforce- 

.ment of a $10.3 billion Judgment against It 
awarded to Houston-based Pennzoil by a 
Texas court In 1985. Under Chapter 11, a 
company receives court protection from  
creditors while It works out a plan of reo r­
ganization.

Texaco said forelgn-currency transla­
tion losses totaled $7 m illion in the latest 
quarter, compared with gains o f $9 m illion 
a year earlier.

Exploration and production earnings In 
the U.S. fe ll to $41 m illion from  $75 m illion 
a year ago, while manufacturing and m ar­
keting operations In the U.S . had a $55 
m illion loss, compared with year-earlie r 
earnings of $39 m illion . The loss reflected 
substantially lower petroleum product 
prices, Texaco said,

. Outside the U .S ., exploration and pro­
duction earnings rose to $163 m llllo "  from  
$108 m illion , because o f lower expenses 
chiefly in Latin America and Europe, as 
well as reduced taxes. Foreign manufac­
turing and marketing operations earned 
$61 m illion, down from  $262 m illion a year 
ea rlie r, reflecting a-sharp,reduction In pe.- 
■troleum product prices In 1 European 
areas.

Texaco said corporate and nonoperating 
expenses have been reduced, and that the 
latest quarter also benefited from a $52 
m illion reduction In estimated Income tax 
liab ility applicable to prior years.
- Capital and exploratory expenditures 
world-wide declined to $364 m illion In the 
quarter from  $556 m illion a year earlier, 
because of exploration program cut­
backs.
; Texaco shares closed yesterday at 
$33.75, up $1.75, In heavy New York  Stock 
Exchange composite trading.
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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
To : Vincent D. Wright 

Chief of Research

T H R U :

DATE: April 0, 1987 

F ILE  N O .:

T E L E P H O N E  N O .: 465-2300

lliottFRO M : Bob El ‘
Research Analyst

SUBJECT : ANS/WTI Comparison 
(Posted vs. Spot)

An analysis comparing the relationship between Alaska North Slope (ANS) 
S0HI0 posted and spot prices with West Texas Intermediate (WTI) S0HI0 posted 
and spot prices has been completed. Although the analysis was limited in 
scope (only 10 months of data was available), the results did show a 
consistency - the Alaska posted price was the first to drop and the last to 
increase except when tne price level was used for apparent political purposes.

All of the following three charts use the same time period for ease of 
comparison. The three charts all illustrate four separate items, which are 
noted on each chart. Item I illustrates the ANS posted price dropping sharply 
while the WTI posted price was maintained for three weeks (during a time of 
sharply declining spot prices) and then stepped down over time. Item II, 
during a period of sharply increasing spot prices, shows the WTI posted price 
being stepped up over time, whereas the ANS posted price remains constant for 
two weeks until being increased sharply with the final WTI increase. Item 
III, again during increasing spot prices, shows ANS lagging WTI by two weeks 
in the second upward leg of the adjustment. Finally, Item IV shows the ANS 
posted price being increased while WTI remained the same. This was unique to 
the prior three items, and not surprisingly coincided with the ELF proceedings 
before the State legislature.

Finally, Chart 3 illustrates the differentials which exist between ANS/WTI 
posted prices and ANS/WTI spot prices. The results show WTI posted prices 
averaged approximately $1.44 per barrel over ANS posted, whereas 1JTI spot 
prices averaged approximately $1.09 per barrel over ANS spot during the 
period. The unique aspect of this chart was that, eventhough the WTI posted 
price v/as usually above ANS,the sharp downward spike during April 1987 
represented the only time ANS exceeded WTI ($17.75 vs. $17.50), and 
coincidentally occurred at a time when tax proposals were being presented 
before the legislature.

BE/mkw

■52-001 A ( nov 10-B4)
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(S) Terex 33-07 (1977). 40 tons Caterpillar 908B,7 cubic yard P&H 9125,140 tons
Iront enl loaderConveniently located in the port city ol Los Angeles. Pail facilities on premises.

(2) Link Belt HSPB040 RT Crane (1980). 
40 tons. 35-110' boom + 33’ swingaway

M.P.McCAFFRE Write for o jr complete equipment catalog
2121 E. 25th Stioet, Los Angolos, CA 90058 U.S.A.
Phono: 213/588-7181 Telex: 67-4714 Cable Address: CAFINC
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D R IL L  
R E P O R T

North Slope development and exploration 

d r illin g  shows a marked improvement in  the 

first quarter of 1988 compared w ith 1987. As 

of m id-February, six d r il lin g  firms had a 

dozen rigs active on four North Slope fields. 

In  the same period last year there were six 

rigs d r il lin g  and three perform ing work- 

overs inthearea .

Arco A laska Inc. had four rigs d r illin g  new 

wells and announced plans to double that 

number by year-end through a 5300-million 

production and exploration program. O." hat 

amount, $170 m illion  w ill go to drilling-re­

lated activity.

Arco began the first of three planned ex­

ploratory' projects in early February. Doyon 

D r ill in g ’s No. 9 r ig  is active on the Pipeline 

State No. 1 w ell. This is on a tract held 

jo in t ly  w ith Amerada Hess, about 25 m i. 

south of Prudhoe Bay and near the trans- 

A laska pipeline.

The second probe w ill be at the north edge 

of the Prudhoe Bay U n it on an Arco-Exxon 

tract at Point McIntyre. Two wells have been 

drilled  nearby on an Exxon tract. The Arco 

well w ill be designated Pt. McIntyre No. 3.

Also, Arco is to spud an exploratory well 

south of the Swanson River field in May or 

June. It is duhbed the Moose R iver No. 1 

well.

Standard A laska Production Co. had five 

rigs d r i l lin g  new production wells as of mid- 

February. The company plans to spend 5398 

m illio n  on A laska projects in 1988 i f  the 

price of oil holds. Much of the expenditure 

w ill go to the Eileen West End project of the 

Prudhoe Bay field. The two-year program 

w ill employ two rigs for up to 72 wells, plus 

considerable pipeline and other support 

work for Alaska contractors.

Alaska United R ig No. 3 spudded the first 

Eileen well in February. This provided work 

for at least 100 people. Project employment 

w ill grow to about 300 this summer as con­

struction activity increases.

Standard’s planned development of the 

N ia ku k  field, offshore and west of the com­

pany’s Endicott project, is budgeted at 5115 

m illio n . O f that, 533 m illion  is earmarked 

for d r illin g .

The field reportedly has proven reserves of 

51 m illio n  bbl. Putting the field into produc­

tion is expected to bring Alaska 5291 m illion  

in  royalties and taxes.

Conoco Inc. has announced p’ans to launch 

a 534-million M ilne  Point expansion project 

beg inn ing this month. This w ill be a care­

fu lly  phased project to include four new well 

pads, bu ildup and expansion of an existing

pad, 8.2 m i. of road, power lines, 10 new wells 

and flow lines.

Torn Painter, Conoco’s Alaska manager, 

said if  other partners agree to move on the 

project, work would progress slow ly w ith a 

close eye on oil prices.

The M ilne  Point reservoir has proven 

more complex than expected. Conoco has 

shown it can produce 23,000 bbl./day of oil 

from existing wells. Present operations, 

however, reach the break-even point w ith oil 

at 520 to 522 per bb l.

Conoco and partners must further de­

lineate the field and increase production to 

the orig ina l 30,000-bbl.day goal and that 

w ill take more wells.

Plans call for construction of d r ill pads G, 

H , I and J w ith adjacent reserve pits. The 

pads would be connected to each other and to 

the main M ilne  Point Road w ith 4.8 m i. of 

spine road.

Another 3.4 m i. of gravel road would pro­

vide permanent access to L pad, to be ex­

panded on three sides and receive a 2-ft. 

gravel lift to meet d r ill operations require­

ments.

Other groups are proceeding w ith pre­

d r illin g  activities elsewhere. The Environ­

mental Protection Agency and Army Corps 

of Engineers ore identify ing areas in the Col-
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Rebuilders of top quality used equipment. FOR SALE NOW.

SKELETON ROCK dUCKET tor Iront 
end loaders Tines spaced lo job 
requirements

4-TINE MacGRAB ROCK GRAPPLE.
All-around work lor medium sized rock. 
Available with semi or fully enclosed 
tines lor handling riprap

mccaffrey hydraulic clamshell
BUCKET. Adaptable lor use on all 
hydraulic excavators.

ROCK TONGS. Double center pin action 
and overlapping jaws permit each tine 
to accommodate itself independently 
around irregular rock. Adaptable I or 
Dolosse handling.



W h a t ’s  N e w  i n  C o n s t r u c t i o n  C o m p u t e r  S o f t w a r e

Estimating
Preparing an estimate has never been 

easier. Wessex and Techsonix both have new 

packages to improve estimating accuracy 

and efficiency. Some of these packages start 

at under $4,000. They a llow  ihe estimator to 

give instructions to the computer directly 

through a microphone. Blueprints can be fed 

into the computer by s imply tracing the lines 

w ith a digitizer.

Engineering & Architecture
The new RT PC w ith its advanced graphics 

is well suited for engineering and architec­

tural applications. It may soon he more com­

mon for architects to send designs directly 

from their computer to the computers at the 

contractor’s office for bids, instead of sending 

the trad itional blueprints.

Job Costing & Accounting
The first job costing systems were general­

ly accounting packages that had been 

adapted for use by contractors. This situa­

tion has changed. There are now many pack­

ages designed specifically for construction 

firms.

These new packages feature integrated so­

lutions that reduce even further the time 

and manpower needed to process paperwork.

Scheduling
When it comes to coordinating resources 

for a project, a computerized scheduling 

package is close to indispensable. One such 

package is called the Time Machine by D i­

versified Information Services. It can handle 

an unlim ited number of resources for each 

activity and prints schedules on blueprints 

as well as on a color printer.

Chester Lake Dam, Metlakatla, Alaska
Certified Concrete Mixes2,000 to 10,000 p.s.i.1 cubic yard bags (dry mix)

Specializing in:
Custom mix designs for on-site placement

Ideal for remote locations
SURECRETE INC

Excavating & Highway 
Construction

By simply entering in  the present and de­

sired land elevations, the new Quickdirt 

package automatically calculates the "cut 

and fill" quantities.

155 N.E. 100th Seattle, WA 98125
(206) 523-1233 FAX (206) 524-6972 Telex 4740178

A recent survey shows that less than 25 

percent of construction firms are nutomnted. 

Perhaps the m a in  reason for this is the lack 

of computer awareness amongst contractors. 

W ith  this in m ind , what follows are some of 

the newer developments in computer app li­

cations for contractors.

Designing
Only recently has the price of computer- 

aided design become affordable for most con­

struction firms. CAD packnges are used to 

design anyth ing from houses to air-condi­

tion ing ducts. VersaCAD has a system for 

use w ith  its d ig itizer tablet. This allows va ri­

ous symbols used in the design to he stored 

and called up by s im ply selecting them from 

the tablet.

Once a design is complete, a b ill of mate­

ria l can be produced w ith software packages 

availab le for the IBM  PC and compatibles or 

Apple Macintosh.

Paydirt, a software package from Spec- 

IrnPhysics, allows landscapes and road de­

signs to he directly fed into the computer 

from the blueprint by means of a dig itizer. A 

laser attachment to the computer helps raise 

and lower the blade on a bulldozer doing the 

actual excavation.

The wealth of software availab le for con­

struction firms has mushroomed as software 

manufacturers get a better understanding of 

the real needs of construction firms. The last 

question facing many contractors is not 

whether they need a computer solution, but 

how they can find the one that best meets 

their needs. W ith thousands of packages 

available , selecting the best solution can be

an ordeal. A new service called Softwhere? 

can help. Softwhere? maintains current in ­

formation on more than 23,000 different 

soft ware packages and provides unbiased re­

ports. The company does not sell software 

packages. A contractor describes what he 

wants to accomplish and his budget, and for 

a flat fee or $69, Softwhere? reports a ll the 

packages that meet his needs and where he 

can get them.

For free computer needs analysis form, 

send a stamped, self-addressed envelope to 

Softwhere? (Needs Analysis Form ), P.O. Box 

3336, Yuba C ity, Ca ' 95992; (916) 741- 

3012. a
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