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T h e  T h o m a s  G l o s s a r y  o f  O i l  J a r g o n
Glossary of Oil Industry Terms 

(Alaskan Edition)
□ Stab le  tax  c lim a te  —  Any s ta te /n a tion  fre e  o f the so ­

c ia lis t pass ion  fo r  goug ing big in du stry . An e ffec tiv e  
a rm -tw is ting  te rm . T he  w ise execu tive  w ill use the o ld  
th re a t : “ i f  you  d on ’ t  g ive  us a ‘ s tab le  tax  c lim a te , ’ w e ’ re  
going to take  o u r $7 b i llio n  and  invest it in hogs o r  hoo la  
hoops o r  w h a te v e r .”

□ S tab le  re g u la to ry  c lim a te  —  Any s ta te /n a tion  not 
con tro lled  by fru itc a k e s  o n ly  in te re sted  in things lik e  
c lean  w a te r and  c lean  a i r .  O f cou rse , the u lt im a te  is no 
regu la tion  a t a l l .  B u t, i f  re g u la tio n  m ust be accepted , it 
is a jo b  best le ft  to  the B oy  Scouts.

□ D eve lopm en t In cen tiv e  —  Spec ia l ta x / re g u la to ry  
b reaks g iven to the o il in du s try  in exchange fo r  the 
honor o f the in du s try 's  p resence .

□ Consum ption —  T he  m ag ic  tha t m akes the o il in ­
dustry  so m uch fun .

□ F in ite  R esou rc e  —  A fo o lish  n o tion ; o ften  used in a n ­
ti-industry  p rop ag and a . As it re la te s  to o il, this th eo ry  
has n eve r been p roven . G lo ry  be, the o il keeps flow ing .

□  Conservation —  Based on the “finite resource” 
sham. Some feel people should be urged, even forced, to 
conserve more and consume less. Conservation is as 
un-American as soccer, biathlons and solar panels.

□ F a ir  sh a re  —  A te rm  used fre q u en t ly  by  the s o c ia l­
ists , who be lieve  th a t ju s t  because  o i l is be ing  ex trac ted  
from  beneath pub lic  la n d , the pub lic  shou ld  get a  s izab le  
chunk o f the m oney . F a i r  s h a re  an tic s  can w re ak  havoc  
on a stab le  tax  c lim a te .

□ A laska P e rm an en t F und  —  A bo ttom less p it o f 
m oney w here  the fa i r - s h a re  c ro ok s  h ave  taken  a ll o f the 
o il in du stry ’s m oney .

□ P e rm an en t F und  D iv idend  —  A b rib e  p a id  a n nu a lly
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by the fair-share crooks to each person in the state.

□  Hugh Malone, Ben Grussendorf, Alaska House —  
Government sympathizers. Indian givers. Known to 
make proposals that would cut into oil industry profits. 
These men are dangerous.

□  Sen. Jan Faiks —  Industry boys like to call her “The 
Big Easy." But Jan prefers to be known as “Oil's Fairy 
Godmother.” For a small price, this oilfield princess 
will swing a big bat for industry.

□  Alaska Senate —  “Easy Street.” Also known as 
“Jan’s Boys.” A whole batch of low-priced, high- 
powered good buddies.

□  Local Hire —  The virtuous practice of hiring 
workers close to home (i.e. Houston,Ban Antonio, Tulsa, 
etc).

□  Marginal well —  Any oil well in North America. On­
ly the Arabs have no marginal wells.

□  Economic Limit Factor —  A dandy of a tax break 
known as ELF. The ticket to a stable tax climate. (See 
development incentive)

□  Alaska —  A land where they still believe in ELFs.

RALPH THOMAS is managing editor ol The Clarion.

• U .S . Senate • • House o f Representatives • • K enai Peninsu la O ffice •
□ Sen. F ran k  M urkowski □ Sen. Ted Stevens □ Rep . Donald E . Young □ Join t Congressional Delegation

U.S. Senate U .S . Senate House o f Rep resentatives T rad ing B ay  P ro fess iona l Building
709 Hart Build ing 522 H a rt Build ing 2331 R aybu rn  Build ing 120 T rad ing  Bay R d ., Suite 260
Washington, D .C . 20510 Washington, D .C . 20510 Washington, D .C . 20515 Kena i, AK 99611
(202) 224-5665 (202) 224-3004 (202) 225-5765 283-5308



1

/r\SKA OIL PRICES £ND PRODUCTION

Prudhoe Bay Kuparuk
HUP Exh B In-value (000 Bbl) HUP In-value

7 $22.7 $23.4 $22.1 47,116.1
8 $22.7 $23.0 $22.0 47,124.2
9 $22.0 $22.3 $21.4 45,765.4
10 $22.0 $22.2 $21.4 46,917.3
11 $22.1 $22.2 $21.4 45, 997.6

$19.312 $21.8 $21.9 $21.2 46,763.3 $19.7
1 $21.2 $21.5 $20.5 47,980.7 $19.7 $19.3
2 $19.5 $20.1 $18.8 43,467.6 $19.6 $19.2
3 $18.4 $18.8 $17.7 47,439.S $18.0 $17.6
4 $18.7 $19.0 $18.1 45,811.9 $17.7 $17.3
5 $18.9 $19.0 $18.3 47,745.2 $17.9 $17.5
6 $20.4 $20.9 $19.7 44,958.5 $17.9 $17.5
7 $20.4 $21.0 $19.7 48,037.7 $17.8 $17.4
8 $20.4 $21.0 $19.8 47,460.6 $17.9 $17.5
9 $20.4 $20.9 $19.7 46,216.7 $17.7 $17.3
10 $20.2 $20.7 $19.6 47,820.6 $18.0 $17.6
11 $19.8 $20.1 $19.2 45,223.3 $18.5 $18.1
12 $19.2 $19.4 $18.6 47,105.2 $18.0 $17.6
1 $18.3 $18.7 $17.6 48,244.5 $17.8 $17.4
2 $17.4 $17.7 $16.8 43,167.5 $16.6 $16.2
3 $17.3 $17.6 $16.7 48,504.2 $16.2 $15.8
4 $17.3 $17.5 $16.6 46, 543.9 $16.2 $15.8
5 $17.3 $17.6 $16.7 45,955.5 $16.2 $15.8
6 $17.4 $17.6 $16.7 45,365.2 $16.0 $15.6
7 $17.5 $17.8 $16.8 47,456.5 $16.5 $16.1
8 $17.8 $18.3 $17.1 47,305.9 $16.4 $16.0
9 $17.8 $18.3 $17.1 46,681.0 $16.7 $16.3
10 $17.7 $18.2 $17.1 48,382.2 $16.8 $16.4
11 $17.6 $18.0 $16.9 45,952.7 $16.8 $16.4
12 $17.7 $18.0 $17.0 47,231.7 $16.8 $16.4
1 $17.5 $17.8 $16.8 48,311.5 $16.7 $16.3
2 $17.6 $18.0 $16.9 45,089.7 $16.6 $16.2
3 $17.6 $18.0 $16.9 42,889.4 $16.6 $16.2
4 $17.7 $18.1 $17.0 47,766.3 $16.2 $15.8
5 $17.7 $18.1 $17.0 49,258.5 $16.6 $16.2
6 $17.7 $18.1 $17.0 44,619.1 $16.7 $16.3
7 $17.8 $18.2 $17.1 47,259.5 $17.0 $16.6
8 $17,8 $18.2 $17.1 45,459.1 $16.6 $16.2
9 $18.0 $18.4 $17.3 47,677.5 $16.9 $16.5
10 $17.9 $18.3 $17.3 47,866.9 $16.9 $16.5
11 $18.0 $18.2 $17.3 46,779.7 $17.1 $16.7
12 $17.5 $17.6 $16.8 45, 942.3 $16.8 $16.4

Kline Point Lisburne
rnnn nhn wmp Exh B In-value (000 Bbl) HHP Exh B In-value (000 Bbl)

1.091.5
2.503.6
2.219.7
2.856.8
2.757.1
2.896.6 
2,767.5 
2,600.0
2.711.8
2.669.0
2.729.4
2.791.0
2.795.5
3.197.0
2.838.7
3.017.4
2.966.8
3.394.0
3.239.7
3.671.3
3.282.6
3.426.8
3.310.9
3.686.7
3.828.9 
3, 983.4
3.810.6
4.241.7
3.352.2
3.372.5
3.290.8
3.349.2
3.169.2
3.359.3
4.030.4
4.922.3
5.631.5



ALASKA OIL PRxCES AND PRODUCTION

HHP
Prudhoe Bay 

Exh B In-value (000 Bbl) HHP
Kuparuk

In-value (000 Bbl)
Hilne Point 

HHP Exh B In-value (000 Bbl)
Lisburne 

HHP Exh B In-value (000 Bbl)

85: 1 $17.0 $17.1 $16.3 43,993.1 $16.2 $15.8 5 297.2
2 $16.7 $17,0 $16.0 45, 234 .2 $15.8 $15.4 5 753.8
3 $16.8 $17.0 $16.1 49,430.0 $16.0 $15.6 6 581.1
4 $16.9 $17.2 $16.2 45,448.6 $16.1 $15.7 6 438.7
5 $16.9 $17.2 $16.2 50,053.1 $lf.O $15.6 6 771.3
6 $17.0 $17.2 $16.3 48 340.8 $15.7 $15.3 6 380.7
7 $16.8 $17.1 $16.1 47,943.0 $15.4 $15.0 6 724.5
8 $16.8 $17.1 $16.1 47,064 3 $15.3 $14.9 7 240.0
9 $16.9 $17.1 $16.2 47,552.9 $15.6 $15.2 7 132.7
10 $16.9 $17.1 $16.2 48,576.0 $15.7 $15.3 7 255.1
11 $16.9 $17.1 $16.2 45,883.5 $16.1 $15.7 6 429.4 $14.1 $14.3 205.5
12 $17.6 $17.8 $16.9 48,428.9 $17.1 $16.7 6 794.4 $14.4 $14.7 498.4

86: 1 $15.4 $16.2 $14.7 48,666.2 $15.7 $15.3 7 194.4 $12.6 $13.0 529.8
2 $10.9 $11.9 $10.2 44,385.0 $9.5 $9.1 6 937.9 $8.3 $8.7 478.8
3 $7.5 $7,8 $6.8 47,256.1 $5.4 $5.0 8 076.7 $4.0 $4.7 548.6
4 $5.8 $6.1 $5.1 44,391.3 $4.1 $3.7 8 366.9 $4.5 $5.0 479.6
5 $4.9 $5.1 $4.2 48,934.7 $4.3 $3.9 8 461.1 $2.5 $2.6 396.8
6 $4.4 $4.6 $3.7 46,272.0 $4.5 $4.1 8 099.9
7 $3.1 $3.4 $2.4 48,821.7 $2.8 $2.4 8 139.9
8 $3.7 $4.2 $3.0 46,763.1 $3.4 $3.0 7 479.2 $3.7 $4.2 $3.0 175. C
9 $5.6 $5.7 $4.9 44,422.4 $5.5 $5.1 7 062.3 $5.6 $5.7 $4.9 7.3
10 $5.7 $5.8 $5.0 49,807.0 $5.3 $4.9 8 010.8 $5.7 $5.8 $5.0 118.4
11 $5.8 $5.9 $5.1 47,031.4 $5.5 $5.1 7 745.5 $5.8 $5.9 $5.1 298.7
12 $6.9 $7.3 $6.2 45,850.9 $6.6 $6.2 8 471.5 $6.9 $7.3 $6.2 675.0

87: 1 $8.8 $8.9 $8.1 51,824.3 $9.1 $8.7 9 561.9 $8.8 $8.9 $8.1 1,409.3
2 $9.8 $10.0 $9.1 42,605.7 $9.1 $8.7 8 037.5 $9.8 $10.0 $9.1 1,192.3
3 $10.0 $10.1 $9.3 50,474.3 $9.4 $9.0 9 196.7 $10.0 $10.1 $9.3 1,293.7
4 $10.8 $11.0 $10.1 49,711.5 $10.0 $9.6 8 767.3 $10.8 $11.0 $10.1 1,177.8
5 $11.0 $11. i $10.3 51,031.9 $10.4 $10.0 9 030.6 $11.0 $11.2 $10.3 1,325.9
6 $11.6 $11.6 $10.9 46,381.1 $10.6 $10.2 8 806.2 $11.6 $11.6 $10.9 1,413.8
7 $12.2 $12.3 $11.5 48,170.9 $11.4 $11.0 8 340.7 $12.2 $12.3 $11.5 1,414.6
8 $12.5 $12.9 $11.8 49,775.7 $12.0 $11.6 8 131.8 $12.5 $12.9 $11.8 1,240.1

Page 11



E L F  A L T E R N A T I V E S

D E L A Y  O N L Y

• $87 million n e w  revenue available in F Y  88 (30th 

percentile).

• Revenue rises gradually through 1992, then drops 

abruptly by $114 million w h e n  E L F  again applies.

• Maintains Prudhoe tax at 15.0 percent.

• Kuparuk tax rate unchanged at 8.1 percent.

- N o  change in tax rates at Milne Point, Endicott, 

Lisbume, or other marginal fields.

• P E L  adjustment unchanged. Falling oil prices 

could have magnified effect on severance tax revenue, i.e., 

50 percent drop in wellhead price could produce 90 

percent drop in revenue. State prohibited from asking for 

P E L  adjustment if oil prices rise.

• Does not change provisions of current law 

allowing producers in large fields to gain tax rebates by 

adding wells producing at or near 300 barrels per day.

HQUSL SUBSTITUTE

• $94 million n e w  revenue available in F Y  88 

(30th percentile).

• Revenue rises gradually through F Y  93, then 

declines gradually.

• Prudhoe tax rate reduced to 14.8 percent.

• Kuparuk tax rate increased to 11.7 percent.

• Decreases tax rates for Milne Point, Endicott, 

Lisbume, and other marginal fields. Eliminates tax for 

all existing C o o k  Inlet oil fields.

• Reduces chance that P E L  adjustment would 

magnify effect of falling prices on severance tax 

revenue. State is allowed to petition for upward P E L  

adjustment.

• Eliminates negative tax rates on incremental 

revenue, but retains incentives for incremental 

production

O  M B / D i v i s i o n  o f  P o l i c y  5 / 1 4 / 8 7
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1. H o w  much profit does the oil industry make each day from North 

Slope oil and the pipeline?

 A. The industry is making no profit on the Slope.

 B. $800,000 per day.

 C. $2,200,000 per day.

 D. $6,200,000 per day.

2. H o w  do state and industry shares of Norti. I ;e oil income 

c o m p a r e ?

 A. State and local 80%/industry 5%/ feds 15%.

 B. State and local 60%/industry 15%/fedsl5%.

 C. State and local 45%/industry 35%/feds 20%.

 D. State and local 35%/industry ^5%/feds 20%.

3. H o w  many new jobs has the oil industry created on the North Slope

since the E L F  became effective at Prudhoe Bay in June of 1987?

 A. 2,400 jobs.

 B. 800 jobs.

 C. 200 jobs.

 D. Oil industry jobs on the Slope appear to have declined.

4. W h y  did the state adopt the 1981 oil tax bill?

 A. To give the oil industry a tax break.

 B. Because the oil industry sued the state over its separate

accounting corporate income tax law, putting over one 

billion dollars of state revenue at risk.

 C. With the rise in oil prices, the state budget became so

inflated that lawmakers wished to avoid the temptation 

posed by collecting the amount of oil taxes garnered under 

previous law.

 D. Because separate accounting was viewed as an unfair ai d

inequitable tax law.



5. Wh a t  commitment did the state make to the oil industry in 1981? 

 A. N o  new taxes if the industry abandoned its lawsuit

challenging the separate accounting law.

 B. That the state would see them in court.

 C. N o  deal was made, since no legislature can formally or

informally bind a future legislature.

 D. The legislature did not adopt the industry settlement

proposal, and instead acted only to limit future liability.

6. What was the result of the oil industry’s suit challenging the 

separate accounting law?

  A. The industry w o n  in the state trial court but lost on appeal to

the state Supreme Court.

 B. The industry lost in state trial court, w o n  on appeal to the

state Supreme Court but lost in the U.S. Supreme Court.

 C. The industry lost in the state courts, but w o n  in the U.S.

Supreme Court.

 D. The industry lost in the state trial court, the state Supreme

Court, and the U.S. Supreme Court.

7. What did Commissioner of Revenue Williams (now Director of Tax 

Planning for Standard) tell the legislature would be the revenue effects 

of the 1981 tax bill?

 A. A  gain of $67 million from F Y  82-87.

 B. A  loss of $141 million from F Y  82-85 .

 C. A  loss of $711 million from F Y  82-85 .

D. A  loss of $1,001 billion from F Y  82-87.

O i l  T a x  Q u i z  page 2

8. What were the revenue effects of the 1981 tax bill?

 A. A  gain of $67 million from F Y  82-87.

 B. A  loss of $141 million from F Y  82-85.

 C. A  loss of $711 million from F Y  82-85.

D. A  loss of $1,001 billion from F Y  82-87.



I O i l  T a x  Q u i z  p a g e  3

TRUE QBJEALSE:

9. Alaska has the highest effective severance tax rate in the U.S.

10. In 1981, oil industry officials said the state's share of North Slope 

oil income should be the same as the oil industry's.

11. Prudhoe Bay is the most profitable oil field in the nation.

12. According to A R C O ,  only $1.35 billion of $10.5 billion spent on 

Alaska oil development was actually spent in Alaska (from 1980-86).

13. For every dollar the oil industry collects in Alaska, the industry 

reinvests only 180 in Alaska.

(A nswers on fo l lo w in g  p a g e .)



O i l  T a x  Q u i z  page 4

Correct Answers:

1. D. This equals over $2 billion dollars per year. The figures are from 

Petroleum Intelligence Weekly [PIW].

I. D. These figures also come from P I W .

3. D. Between the fourth quarter of 1986 and the fourth quarter of 

1987, oil and gas industry employment on the Slope as estimated by 

the Department of Labor declined.

4. B. A  is incorrect because legislators and Governor H a m m o n d  

believed the changes made by the 1981 law were largely revenue 

neutral. They rejected industry settlement proposals that would have 

required foregoing several hundred million dollars in revenue. D  is 

incorrect because only the oil industry believed the tax was unfair. See 

the answer to question 6 for what happened in the courts.

5. B, C  &  D  are all correct.

6. D. In addition, the trial court required the industry to pay legal costs 

of $1.5 million to the state for defending the industry's unsuccessful 

challenge.

7. B.

8. C  &  D  are both .orrect.

9. False. If the oil fields in other states were transplanted to Alaska, 

most would pay no severance tax under either the present or proposed 

ELF. Currently, the effective severance tax rates in W y o m i n g  and 

Louisiana are higher than Alaska.

10. True. Monte Taylor of Exxon and Richard Donaldson of Sohio made 

statements before the legislature expressing satisfaction with the idea 

of equal shares for the state and industry in testimony.

II. True.

12. True, according to figures in the January 1988 issue of AR C O ' s  "On 

Top of A N W R . "

13. True. During 1988 the industry is expected to collect $3.85 billion 

in cash flow from Alaska, and reinvest about $700 million.

Further information is available in the "The ELF: A  Policy Perspective," 

an April 1988 briefing paper prepared by State of Alaska Division of 

Policy.
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IxU e s t  t t m o r ia is

H o s p i t a l  n e e d s  h e l p
Kodiak Island Hospital Advisory Board, Administration, Medical 

Stair, and departmental employees make every effort to bring our 
community the level of health care it should have to meet a grow­
ing population and industry. For the past seven years, the question 
of upgrading the present facility to meet federal and state, as well as 
community requirements, has been studied with costs and ability lo 
meet the future needs a prime consideration. Three outside firms 
specializing in these areas have assisted us in reaching the follow­
ing decisioi . A new facility would not only be considerably more 
cost cffecu\e, but would greatly benefit the hospital in their mis­
sion to provide these services as projected over future years.

The hospital has worked its way up through the wailing list for 
state assistance to fund this building. We now find ourselves in a 
three way tie for this funding. We have met every pre-funding, pre­
construction requirement and we arc now ready to go to bid for con­
struction. There is some doubt in our minds about the ability of the 
other two communities to begin construction this year. We arc now 
told this has become a political decision and funding will be pro­
vided in the effectiveness of the community in convincing the leg­
islature and state administration, through our legislators, we do need 
a new hospital. It would be a great help if both individuals and or­
ganizations in the community would take a moment to call our 
legislators office and express their support for funding for this 
needed public owned facility.

Sen. Fred Zharorf, 465-3473
Rep. Cliff Davidson, 465-2487 

. In addition to telephone calls, messages can be sent to our legis­
lators through the Legislative Information Office in the Borough 
Building: 486-8116.
This is a lime that your comments will count in keeping Kodiak 

equipped with the ability to render good health care.
Thank you for your help.
Wilton White

S e n s i b l e  o i l  p o l i c y
By CLIFF DAVIDSON
All Alaskans own Prudhoe Bay, the largest and most prolific oil 

field in U.S. history. We have derived tremendous benefits from its 
development: the Permanent Fund, many municipal improvements 
such as schools, roads, harbors, and hospitals, as well as govern­
ment services for children, the elderly and the disabled.

However, the public share of the revenue from this field is 
presently declining, while the major oil companics'arc increasing 
thfcir share and proclaiming their profitability in a tough oil market. 
For this fiscal year, about S185 million has been directly transferred 
from our Alaskan treasury to the corporate treasuries of several ma­
jor international oil companies through premature application of the 
so-called "ELF" lax break.

All over the suite, people who need school improvements and 
municipal services wonder why the Legislature continues to allow a 
reduction in oil and gas taxes when our state revenues are in 
precipitous decline.

Part of the explanation is that the Legislature scheduled the lax 
break back in 1981, when oil prices were rising and it was thought 
dial Prudhoe Bay would be in decline by 1987. Today it is clear that 
die industry will continue to operate, quite profitably, iT the ELF is 
repealed. Yet, the Suite Scr.jtc has refused to act ori an oil tax bilf.

Governor Cowper and thc.Housc of Representatives have both

fields. Last year the tiuu 
nor's request, dial did two

* pre vented large lax t 
Kuparuk, where tax inccnt

* provided a new tax 
known field in Alaska, ir 
Lisbume, and Milne Poi 
cause it was uneconomic.

This approach makes 
that Atlantic Richfield is 
in the world - and guess 
oil? From Kuparuk and P 
essary for these oil fields.

The chief exccudvc o 
the company's profits art 
has also publicly rcportc 
w hile reducing productio 
uons of a company prodi 
ing economically.

Meanwhile, British Pc 
of Standard Oil. Now it 
98% of its oil producuon

And, Kuwait's nation 
20% of BP. These aren't 
the profitability and pole1

Some industry rcpres 
couraged more drilling t 
fcrcd that the new drillir 
the long-term produclic 
creased. Instead, we mig 
oil and gas reserves.

Industry rcprcscntaliv 
ply that there was a com 
oil and gas industry to in 
lo mention that there we 
gal battles, and inaccurai 
the 1981 Legislature. Ai 
"as for the possible rcvci 
confidence in the ability 
whatever is required tc 
wealth."

Clearly, the lime has 
lion. Today's legislators 
our sagging economy, ) 
disl'icl in the suite nccdi 
Lais and a host of other 
fund these worthy projee

Naturally, the oil in 
changes benefit the indu 
islalurc (in a lime of oil 
suit that questioned th* 
breaks. The Legislature i 
system. Since then, AI 
worth of revenues that \
system.

Alaskans have a clc; 
Uix revenues that could 
Or, shall we go ahead ai 
and will bring us back u 

I strongly support G 
uix break. I'm glad tha 
gcthcr on a tax systci. 
interests of all Alaska.

(Cliff Davidsun rcpi 
member of llie llouse R,

Kodiak
daily mirror

ISSN-0740-2112

Published daily, Monday through 
Friday, except hoFidays by Kodak 
Publishing Co. (ISSN-0740- 
2112), 216IV. Rezanof, Kodiak, 
Alaska 99615. (907) 486-3227 
and 486-3228. Second-class
 »*iW Alo&l/O

BLOOM COUNTY
NOT HCRE 

QUICK. HE'S IN 
COURT WHY Y£M, 
IPON7 UKE TO THM
tm/T rr. either...

..HE MURPEREP Th
e n tire  moose lo c k , 

sth b b ep  Them.
. BRmUY ‘ 
WITH THEIR CXYN /

V



48

£
AILY AVERAGE CRUDE OIL PRODUCTION 

PER PRODUCING  OIL WELL
 FXUTDiSTRICT NUMBER IV

>
P.A.D. DISTRICT NUMBER V 

UNITED STATES

(Barrels)

P.A.D. District NumborlV
evghted-

P A D. District V 
— AmanaZ

Year | Colorado Montana Utah

1921 1 4--- 44
1922 4 47
1923 4 29
1924 14 21
1925 38 19
1926 62 25
1927 47 14
1928 38 10 ...
1929 27 9
1930 21 6
1931 20 6
1932 16 5
1933 16 4
1934 16 7
1935 20 a
1936 24 11
1937 20 10
1938 20 9
1939 20 9
1940 17 10
1941 26 11
19-42 35 10
1943 36 10
1944 43 11
1945 58 9
1946 84 9 4 4 4
1947 80 10
1918 67 8 . 4-
1949 86 9 79
1950 84 7 102
1951 91 8 85
1952 85 8 78
1953 81 9 72
1954 73 10 64
1955 68 11 87
1956 74 15 61
1957 69 19 35
1958 60 21 124
1959 61 22 165
1960 64 24 136
1961 65 25 95
1962 59 23 104
1963 54 24 109
1964 50 21 83
1965 50 24 80
1966 54 27 76
1967 51 25 66
I960 48 40 72
1969 43 34 72
1970 38 33 70
1971 40 25 74
1972 48 29 81
1973 54 27 62
1974 50 31 88
1975 44 29 110
1976 45 27 79
1977 36 27 105
1978 31 25 66
1979 26 23 56
1980 23 22 48
1981 29 21 46
1982 27 20 39
1983 17 17 50
1984 15 19 53
1985 15 --- 19 57
1986 I “

19 58

Wyoming
Average 
District IV Alaska California

Nevada,Washington

^  xi k

SEES--------TT-r—t--United / 
States J

37 
42 
53 
42 
26
21
16
17
15 
14
12
12
9
10
11
12
16 
16
18 
20
23
31 
26
24
25
26
30
32
27 
32
34
38
44
45 
44
44
46
47
48
49
50
42
50 
48 
47
44
44
44
47
46
4<i
43
51
44
39
32
37
35
36 
34
31
28 
28 
29 
29

35 
41 
49
38
25
23
17
16
14
12
11
10
8
9
11
12
14 
13
15 
17
19
22
20 
20 
20
23
27
26 
26
?7
30 
33 
37
37
38
40
41 
45 
49 
49
49
43
45
43
44
43
42
45
45
44
41
43
46 
46 
43
39 
38
36 
33
31
30
27
25
26 
27

385
540
535
560
508
690
896
1,010
1,050
1,423
1,190
1,011
1,032
848
957
912
1,593
3,358
3,502
2,518
2,299
2,231
2,550
2,691
1,868

28 26 1,683

31
42 
77
55
58
54
56
59 
76 
66
58
55
43
41 
45
48
49 
49
42 
40
37 
36
38
40
41
38
36 
35
37
31
33
32 
31 
29 
28
26
25
24
23
22
21
21
20
20
21
23
24
25 
25 
25
24
24
21
22
22
20
22
21
22
21
22
23
23
23
23

10
58
58
34
51
168
300
89
33
56
58
44
60
274
355
191

127
130
107
85
73
67
106
139
134
132
83
72
84
85 
121

Average 
District V
31
42 
77
55
58
54
56
59 
76 
66
58
55
43
41
45
46 
49
49
42 
40
37 
36
38
40
41
38
36 
35
37
31
33
32
31 
29 
28
26
25 
24
23 
22
22
21
21
21
22
24
29
30
32 
29
28
26 
27 
26 
24
32
50 
48 
52
56
55
58
57
58
59

7
8 
8 
8 
7
7
7
8
7
8
9
10
9
9
10
10
9
10
11
11
11
12
13
11
12
13
13
13
12
13
13
13
12
12
12
12
12
13
13
13
14
15
16
17 
19
18 
19 
18 
18 
17
16
16
17
18 
17
15
15
14
14
14

25 67

* Data not available.

AUTHO R ITY : U N IT ED  STATES DEPARTM ENT OF ENERG Y 
"WORLD O IL”
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news
t0 r release IMMEDIATELY For further information contact 

Susan Andrews at (907) 265—68A7

ARCO ANNOUNCES EARNINGS 

FOR FIRST QUARTER OF 1987

LOS ANGELES, Ca., April 23 —  ARCO today reported earnings of $239 million 

or $1.31 per share for the first quarter of 1987. Results for the same period a

year ago were $299 million, or $1.64 per share.

Lodvrick M. Cook, chairman of the board and chief executive officer, said, 

"We are extremely pleased with our first quarter performance since we believe it 

demonstrates ARCO's earning power in a lower crude price environment. Although 

crude prices in the first quarter were below the first quarter of 1986, the

effect on upstream earnings was almost entirely offset by lower exploration and

operating costs. Crude oil prices have improved since the fourth quarter of 

last year, and we expect our performance to improve further as prices stabilize 

at today's levels."

ARCO's average price for domestic crude oil was $11.21 per barrel in the 

first quarter, compared with $14.14 per bar'al in the same period last year. 

Average domestic natural gas prices fell to $1.64 per thousand cubic feet, 

versus $2.23 last year, and natural gas liquids prices averaged $9.97 per 

bar.el, versus $12.40 in the 1986 first quarter.

First quarter earnings also included a $10 million net after-tax gain on

the sale of certain Lower 48 oil and gas properties, after restructuring costs, 

as well as a $19 million after-tax gain related to the sale of a corporate 

asset. These were offset, howeve. , by a $35 million after-tax charge ielated to

the previously announced early redemption of certain debt issues.

-more-
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Consolidated sales and other operating revenue# for tho first quarter of 

1987 were $3,744 million, ocmpared to 04,287 million for the lame period a year 

ago.

After-tax earnings for worldwide oil and gas operations were $203 million 

in the first quarter of 1987 (including the $10 million net gain relating to 

<ih$ sale of tower 48 producing properties), versus C202 million in tha 1986 

first quarter.

Exploration expensea totaled $75 million for the quarter, compared with

$137 million in the same period last year.

Total production of oruda oil and natural gas liquids averaged 740,600

barrels per day in the current first quarter versus 736,400 barrels per day a

year ago. A decline in tower 48 production due to property sales and natural

field deolina was more than offset by substantially higher Alaskan an3

international production. Thiu included the first full quarter of production

from the new Iiisbume field, aa well as increased production from Kuparuk.
«

Natural gas sales increased to 1,579 million cubic feet per day from 1,547 

million cubic feet per day in the first quarter of 1986. The ircrease i# 

attributable to higher foreign natural gas 'sales primarily from tha start up in 

late 1986 of the Thames gas field in the North sea, This was partially offset

by a deoline in tower 48 fields as a result of property sales and reduced

demand due to an unusually warm winter,
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Attar "tax earnings from coal operations war* essentially flat at $14 

million versus $15 million last year.

"In our downstream operations, wea.<er margins for petroleum product* 

reduced earnings for refining and marketing and integrated petroleum processing 

operations compared to last year's first quarter, when margins were 

particularly strong," said Cook, "However, cn the positive eids, AROO Chemical 

Company had aignificantly higher earnings in the first quarter and all other 

operating segments oontinutd their ec 'dly profitable performance*,"

First quarter 1987 after-tax earnings frocn refining and marketing 

operations amounted to $25 million versus $90 million in the t at quarter of 

1986. The decline is primarily attributable to reduced margin# brought about 

by a lag in the rise in product prices compared to crude price increases in the 

first quarter.

After-tax earnings from transportation operations were $86 million for the 

currant quarter, ecmpared with $87 million last year. The impact of the lower 

Trans Alaska Pipeline tariff was nearly offset by lower operating costs.

AFOO Chemical Company (intermediate chemicals and specialty products) had 

an outstanding performance in the first quarter. Volumes and margins improved 

for the Company's oxygenated products, resulting in after-tax earnings of $61 

million, versus $26 million in the same period last year.
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Lyondell Petrochemical Company (integrated petroleum processing) had 

after-tax earnings of $22 million compared with $32 million in the first 

quarter of 1986. Lower margins for refined products and petrochemicals 

were partially offset by $5 million of various nonrecurring items.

ARCO's annualized return on stockholders' equity was 18 percent in 

the first quarter of 1987, compared to 21.9 percent in the same period 

of 1986.

# # # #

A-18-87



FIMAMCXAL AW STATISTICAL DATA 
(Millions of Dollars 'xccpt Per Share Amounts)

ARCO

Three Months Ended■ JMUL 1987
Sl>,5 t other operating revenues 
(Including excise taxes)

Income before Income taxes 

Provision for taxes on Ir.eome 

Net Income

Income per share: 

Net Income

After-tax segment earnings

Resources:
011 and Gas 
Coal

Products:
Refining and Marketing 
Transportation 
Intermediate Chemicals 4 
Specialty Products 

Integrated Petroleum Processing

Unallocated expenses and other
operations

Interest

Net Income

Average common shares outstanding 
Including equivalents (millions of 
shares)

Percent return on average 
Shareholders' equity (annuali**d)

Three Months Ended 
March 31. 19B6

$3,744 $4,287
k f t t i n a  x a o a a e t t

$ 397 $ 608

;58 309

$ 239 $ 299
M i n i

$ 1.31 $ 1,64

$ 203 $ 202
14 15

25 90
86 87

61 26
22 32

(40) (48)

(132) (105)

$ 239 $ 299
u u a x a n m e u

♦

183.0 182.2

18.0% 21.9%

HMF:nah
4/23/87



ARCO Alaska, Inc. news
' o r  reiease IMMEDIATELY For further information 

contact Susan Andrews, 265-6847

ARCO ANNOUNCES EARNINGS FOR 

THIRD QUARTER, NINE MONTHS

LOS ANGELES, Ca., October 26 —  ARCO reported net Income of $315 

million or $1.71 per share for the third quarter of 1987, an increase of 

209 percent from the $102 million or $.56 per share earned in the third 

quarter of 1986.

Lodwrick M. Cook, chairman of the board and chief executive officer, 

said: "Crude oil prices were higher in the third quarter compared to a

year ago, leading to significantly improved results from our oil and gas 

operations. Results also benefited from higher earnings from ARCO Chemical 

Company and higher crude oil and natu-al gas liquids production. These 

increases were partially offset by lower earnings from refining and 

marketing operations, resulting from significantly lower margins for 

petroleum products."

For the first nine months of 1987, net income was $884 million or 

$4.82 per share compared with $551 million or $3.03 per share in the same 

period of 1986.

Sales and other operating revenues totaled $4.4 billion for the third 

quarter of 1987, compared with $3.5 billion in 1986. For the nine month 

period, sales and other operating revenues amou.ited to $12.2 billion, 

versus $11.4 billion in the first nine months of 1086.

-more-



After-tax earnings for worldwide oil and gas exploration and 

production operations rose to $235 million in tha current third 

quarter compared to $41 million in th« same period last year. The 

improved results are primarily Attributable to higher crude oil 

and natural gas liquids prices, along with higher production 

volumes.

ARCO's average price for domestic crude oil was 814.02 per 

barrel in the third quarter, compared with $7.04 per barrel in the 

third quarter of 1986. Average domestic natural gas liquids 

prices were $11.11 per barrel varsue $7.75 per barrel in the 1986 

third quarter. Average domestic natural gas prices were $1.61 per 

thousand oubic feet versus $1.67 per thousand oubio feet in tha 

same period last year.

Worldwide production crude oil and natural gas liquids 

averaged 728,700 barrels per day in the current third quarter 

versus 715,200 barrels per day a year ago. The increase was due 

to higher production from the North slope of Alaska, partially 

offset by lower production from the Lower 48.

Average domestic natural gas salw* 'ere relatively flat at 

1,147 million cubic feet per day versus 1,124 million oubio feet 

per dey in the third quarter of 19B6. Foreign gas sales averaged 

79 million cubic feet per day compared to 89 million oubic feet 

per day last year. Higher U.K. production associated with the 

start-up of the Thames field in the fourth quarter Of 1986 was 

more than offset by lower production from Indonesia and the

-more-
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Natherlands.

Worldwide exploration cxpwnsee amounted to $96 million for 

the quarter, compared with million in tha same period last 

year.

Coal operations reported after-tax earning* of $18 million in 

the third quarter of 1987 versus $32 million in the third quarter 

of 1986. The 1986 results included an after-tax gain of 

approximately $15 million for the sale of the company's interest 

in an Indonesian coal vtnture.

After-tax earnings for refining and marketing operations 

declined to $30 million in the third quarter of 1987 from $94 

million last year due primarily to lower margins for petroleum 

products caused by a lag in the rise of product prices compared to 

crude prices.

After tax earnings for transportation operations were up 

slightly to $87 million from $84 million last year.

The Intermediate chemicals and specialty products segment 

had a strong performance in the third quarter due primarily to 

higher margins for styrene. This segment reported after-tax 

earnings of $73 million versus a loss of $7 million in tha third 

quarter of 1986, when results included a $44 million after-tax 

charge associated with the sale of certain ohemical assets.

After-tax earnings for Lyondell Petrochemical Company 

(integrated petrolaum processing operations) amounted to $23 

million in the current third quarter versus $24 million in the 

same period last year. Margins for refined products fell sharply,

-more-



-4 -

but thi* was nearly offset by higher margin# and volumes fob 

petrochemical product*.

After-tax interest expense dealined slightly to $125 million 

from $129 million in last y e a r ’s third quarter as a result of 

lower debt levels offset by lower capitalised interest.

ARCO's annualized return on stockholders' equity for the 

first nine months of 1987 was 21.4 percent, compared with 13,6 

percent a year ago,

I $ « #

A-36-87



,
ATLANTIC RICHFIELD COMPANY 
FINANCIAL STATISTICAL DATA 

(Millions of Dollars Except Par Shira Amounts)

THREE-MONTHS EMED

Salas & othar operating revenuis 
(Including axels# taxes)

Income before incoma taxes 

Provision for taxes on Income 

Nat income

Earned par share

After-tax seomant_ftirn1ngs

Resources:
Oil and gas 
Coal

Product*:
Refining and marketing 
Transportation
Intermediate chemicals & specialty 
products (including ARCO Chemical 
Company)

Intagrated petroleum processing 
(Lyondell Petrochemical Company)

Unallocated expenses and othar operations

Interest

Net Income

Percentage return on average
stockholders' equity (annualized)

Average common share* outstanding 
Including equivalents 
(millions of shares)

NINE-MONTHS ENDED 
1 1

1987__ _ 1 2 M _ 1987 1996

S 4,397 $ 3,532 512,244 511,368
MaiVIH aaaaaaa aaaaaaa aaaaaaa

671 222 1,668 1,120

120 ____f&i -jsa

5 315 $ 102 S 884 S 561
aaaaaaa •■■■■«« ■ ■■DBBII

5 1.71 S 0.56 $ 4.82 5 3.03

$ 235 $ 41 S 681 5 242
18 32 50 62

30 &v 100 305
87 84 256 262

73 (7) 204 60

23 24 76 112

(26) (37) (99) (132)

(III) (.128) _ u u ) 13601

$ 315 $ 102 5 884 5 551

22.2% 7.5% 21.4% 13.6%

183.6 182.2 183.3 182.1

10/22/87

A-36-87
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A L A S K A  R E P O R T

NOV 2'? l3 ']7

Vol. 33, No. 46 
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T e x a c o ,  A r c o ,  S t a n d a r d  S e t  

D r i l l i n g  P l a n s  f o r  1 9 8 8

ANCHORAGE, ALASKA

D rilling plans being made now 
will increase the active rig count in 
Alaska next year as Texaco Inc, Arco 
Alaska and Standard Alaska Production 
plan increased drilling activity for I988.

Texacohas filed plans with the sente 
indicating that it will drill up to three 
exploratory wells south of Kuparuk 
River field near Oliktok next year. Plans 
call for construction of an ice road and 
drilling pad to begin later this month and 
the first well, the Wolfbutton #l. to be 
spudded in early January.

Following completion of drilling at 
the first location, construction would 
then begin on a second ice road and the 
second and third wells would then be 
spudded simultaneously toward the end 
of February.

Texaco said drilling operations at 
the second and third wells would be 
completed in April and the sites demobi­
lized by May 15. To date, contracts for 
the drilling rigs for the wells have not 
been awarded.

Arco Alaska also plans to drill an 
exploratory well on the North Slope 
next year and has dubbed the well the 
Prudhoe Pipeline #1. The company 
plans to drill the well at a location about 
25 miles south of Deadhorse and has

contracted Doyon Drilling’s Rig #9 for 
the work.

Standard Alaska Production cur­
rently is reviewing bid proposals for two 
drilling rigs the company plans to use to 
drill an unspecified number of wells for 
the EileeaAVest End project on the west 
side of Prudhoe Bay field. The develop­
ment wells will be drilled into the Sadle- 
rochit formation lo produce an esti­
mated 110 million bbls of crude from 
about 500 million bbls in place. The 
drilling is designed to produce oil par­
tially cutoff from the main Prudhoe Bay 
field reservoir by geologic formations.

Standard originally had planned to 
begin drilling there early this year, but 
slumping oil prices put the project on 
hold. Now, with oil prices in the $18- 
$20 range. Standard plans to begin drill­
ing early next year and begin production 
next summer. Drillsites already have 
been built and the drilling contracts are 
expected to be awarded next month.

Current exploratory activity in the 
state has Tenneco Oil drilling its Aurora 
well in the Beaufort Sea off die coast of 
the Arctic National Wildlife Refuge. 
No i .formation on die well is available 
as Tenneco has labeled die well “an 
extremely tight hole.’’

In North Slope development woik, 
Standard Alaska is drilling at 13,Kit) It 
at the P-24 and setting a cement plug at 
14,640 ft at the K-33, both in Endicott 
field.

In Prudhoe Bay Held, crews aie 
vetting a cement plug at an unspecilied 
depth at Standard’s K-10, while bad 
weather has hampered el forts to move 
Alaska United Drilling’s Rig #2 to the 
new E-23 location following the com­
pletion of drilling activity at the E-27 
last week.

Arco Alaska is drilling at 9.570 ft at 
the 3H-3 in Kuparuk River field and has 
sidetracked the hole at 7,100 ft at the DS 
18-13 in Lisbume field. Drilling at the 
latter site has reached the 7,984-lt mark. 
In Lisbume field, crews are testing the 
blowout preventer at Arco’s L2-8 prior 
to setting casing at 11,503 It.

In Cook Inlet, Amoco Production is 
setting casing at 3,525 ft at the (JP37 on 
the Anna platform, while Marathon Oil 
is cleaning cement out of seven-inch 
liner set at II ,748 It and is preparing to 
complete the M-25 drilled lioin the 
Steelhead platform.

Onshore on the Kenai Peninsula, 
Unocal is continuing testing operations 
at the Cannery Loop <14.

P e t r o l e u m  I n f o r m a t i o n

VBfff a company of A i i f  TlteDunfc’BraBrads! rcet Cot poratKm

Boi 7612. Danvef. CO 80201 2617. D0:i/740-7100 
Box 10 2278, Anchtyaga. AK MSIO 2278 907.56I SX32 
Copyright 1987 Po1iô_umJnlo>malKW_Cmf̂nn2Q^j,0,



Prudhoe Bay Unit Agreement

El-1

E X H I B I T  E — 1

P L A N  O F  D E V E L O P M E N T  A N D  O P E R A T IO N  F O R  L A N D S  
O U T S ID E  T H E  I N I T I A L  P A R T IC IP A T IN G  A R E A S  

P R U D H O E  B A Y  U N I T  A G R E E M E N T  
S T A T E  OF A L A S K A

Lands  w i t h in  tin* U n i t  A rea  th a t  are no t in  the i n i t i a l  P a r t i c i p a t ­
in g  A rea s  sha l l  bo deve loped am i ope ra ted  p u rs u a n t  to the  P la n  o f  
D eve lopm en t am i O pe ra t io n s  ( ** t l .■* P la n " )  desc r ibed  he re in ,  to  w i t :

A . H yd ro c a rb o n -p ro d u c t iv e  R ese rvo irs  have been d iscove red  
w i t h i n  the U n i t  A re a  in  the L is lm rn e ,  N o r th  P rudhoe  B a y  (P e r tno - 
T r ia s s ic )  and  K u p a r u k  R iv e r  fo rm a t io n s ,  and these R e se rv o i rs  ex ­
tend to lands  in  the U n i t  A rea  beyond the  i n i t i a l  P a r t i c i p a t in g  
Areas. As o f  the e f fec t ive  da te  o f  th is  U n i t ,  these R ese rvo i rs  have 
not been reasonab ly  p roven  to lie capab le  o f  p r o d u c in g  u n i t iz e d  suh- 
>tances in  su f f ic ien t q u a n t i t ie s  to j u s t i f y  W o r k in g  In te re s t  Owne rs  
in d e v e lo p in g  and p ro d u c in g  them . Howeve r , a d d i t i o n a l  we l ls  and 
s tud ies  are p lanned  f rom  1077 th ro u g h  1!>S2 to  f u r t h e r  eva lu a te  these 
Rese rvo irs  p r i o r  to tho fo rm a t io n  o f  P a r t i c i p a t in g  A re a s .  T he  P lan  
f o r  these o th e r  re se rvo i rs  inc lude p lans f o r  the d r i l l i n g  o f  a d d i t io n a l  
w e l ls  bo th  w i th in  and ou ts id e  the bounda r ies  o f  the i n i t i a l  P a r t i c i ­
p a t in g  A reas , F u r th e r ,  a n y  we l l d r i l l e d  on any  p a r t  o f  a lease, a n y  
p o r t io n  o f  w h ich  lease is inc luded in  the U n i t  A re a ,  sha l l  bo deemed 
a w e l l  d r i l l e d  in sa t is fa c t io n  o f  th is  E x h ib i t  E - l  re ga rd le ss  o f  w he the r  
o r  no t such we l l is loca ted in the U n i t  A r e a ;  p ro v id e d ,  th a t  i t is 
shown to the  sa t is fa c t io n  o f  the D ire c to r  th a t  the b o t tom -ho lo  ta rg e t  
o f  the well w i l l  p ro v id e  a reasonable geo log ic  test o r  geo log ic  i n f o r ­
m a t ion  s ig n i f ic a n t  to U n i t  < tp o ra t ion s .

1. L i a b i t n i r  I J r s e r v o i r .

a. W u r l ;  i n  r r i i i / r r s s .  T h re e  L is lm rn e  test w e l ls  ( A .R .Uo .,

Ht-1 l - l ( i ) were commenced in  J a n u a r y  11)77, and  d r i l l i n g  ope ra ­
t ions  in  connect ion  th e re w i th  shou ld  be com p le ted  b y  the end
o f  11)77.

1). S t u d i e s .  F o r  the p e r io d  J a n u a r y  1, 197S to J u l y  1, 
19S2. de ta i led  geo log ica l ,  geophys ica l ,  and  e n g in e e r in g  s tud ies



Prudhoe Bay Unit Agreement

w i l l  lit* c a r r ie d  o u t  l i y  each a f fec ted  'W o r k in g  In te re s t  O w ne r  
to  e va lua te  the s t ru c tu re ,  a rea l  d i s t r i b u t i o n ,  a n d  c o n t i n u i t y  o f  
h y d ro c a rb o n -b e a r in g  rese rvo irs ,  as w e l l  as the  p r o d u c t iv e  capa ­
b i l i t y  o f  such re se rvo irs  w i t h in  the L is lm rn e  c a rbo na te  section . 
Based o i l  these s tud ies , the econom ic  f e a s ib i l i t y  o f  f u r t h e r  L is -  
hu rn e  R e s e rv o i r ) s )  de ve lopm en t w i l l  be d e te rm in e d .

c. F u r t h e r  D r i l l ' m y .  F o r  the p e r io d  J a n u a r y  1, 197S to  J u l y
1. 1982, W o r k i n g  In te re s t  Owne rs  p lan  to d r i l l  th re e  (.8) we l ls  
in  a d d i t i o n  to  the above f o r  f u r t h e r  a p p ra is a l  a n d  d e l in e a t io n  o f  
the L is b u m e  R e s e r v o i r ! < i .  S ince the lo c a t io n  o f  si. Ii w e l ls  w i l l ,  
in  p a r t ,  be dependen t upon  the re su l ts  o f  the  L is lm rn e  we l ls  
desc r ibed  in  p a ra g ra p h  (a )  above, and  some o f  the s tud ies  
desc r ibed  in  p a ra g ra p h  l b )  above, the lo ca t io n s  a re  undes ig na ted  
a t  th is  t im e .
2. K u p a r u k  a m i  X o r t h  P r u d h o e  B u y  ( P e n n o - T r i a s s i c )  R e s e r ­

v o i r s .

a. W e l l s .  T w o  undes ig na ted  w e l ls  a re  p la n n e d  to  e va lu ­
ate  the K u p a r u k  and X o r t h  P ru d ho e  B a y  (P e n n o -T r ia s s ic )  
R e se rv o i r s  p r i o r  ro J u l y  1 ,1982.

b. S t u d i e s ,  P r i o r  to J u l y  1, 1982, te chn ica l s tud ie s  in - 
c lu d in g  d e ta i le d  K u p a r u k  s t r a t i g r a p h y  and l i t h o fa c ie s  w o rk ,  
and  com b ined  geo log ica l-geophys ica l s t r u c t u r a l  a n a ly s is  f o r  tho 
K u p a r u k  and  X o r t h  P rud hoe  B a y  (P e n n o -T r ia s s ic )  R e se rv o i rs  
a rc  p lanned . Based  on these s tud ies , the  econom ic  f e a s ib i l i t y  o f  
f u r t h e r  de ve lopm en t w i l l  be de te rm in ed .

A t  leas t tw o  o f  the w e l ls  desc r ibed  in  p a ra g r a p h  ( l . c )  and 
(2 .a ) h e re o f  a re  p la nned  to be d r i l l e d  p r i o r  to  J u l y  1. 19S1.
T h e  te rm s  o f  th is  P lan  sha l l  cove r  the t im e  p e r io d  f r o m  the 

K f fo c t iv e  Date o f  the P rud hoe  Bay  U n i t  A g re em en t  th ro u g h  J u n e  d(). 
1982.

U n i t  O p e ra to r s  w i l l  con t in ue  to o b ta in  a p p ro v a ls  and  p e rm i ts  
f o r  U n i t  O p e ra t io n s  as re q u i re d  b y  S ta te  laws , re g u la t io n s  a n d / o r  
Stall.* O i l  and  Gas Lease S t ip u la t io n  (A t t a c h m e n t  X o .  1 h e re to ) .

C om m enc in g  J u l y  1, 1978, and  each y e a r  th e r e a f te r ,  U n i t  O p e r ­
a to r . '  w i l l  l i lo  p rog re ss  re p o r ts  d e s c r ib in g  o p e ra t io n s  u n d e r  th is  P lan  
f o r  tho p re ce d in g  tw e lve  (12) m on th  p e r io d .
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O IL  A N D  G A S  L E A S E  S T IP U L A T IO N

I. P r i o r  to com mencem en t o f  a n y  o p e ra t io n s  on the lease, the 
lessee s h a l l  o b ta in  w r i t t e n  a p p ro v a l  f r o m  the D i r e c to r ,  D iv i s io n  o f  
L a nd s  f o r  the  lo ca t io n  o f  a l l  o p e ra t io n s  and ty pe  o f  fa c i l i t ie s  in  o r d e r  
to p ro te c t  fish and  w i ld l i f e ,  p re v e n t  p o l lu t io n ,  and  m in im iz e  s u r fa ce  
damage . T h is  s t ip u la t io n  does no t a f fec t the re q u i rem en t  th a t  the 
lessee o b ta in  a p p r o v a l  o f  the A la s k a  O i l  and  Gas C on se rv a t io n  C om ­
m i t te e  p u rs u a n t  to A S  31 and  the re g u la t io n s  adop ted  th e reunde r .

The  lessee s h a l l :
( a )  S u bm it ,  in  t r ip l i c a t e ,  a t  least 30 days  p r i o r  to b eg in ­

n in g  a n y  o p e ra t io n s  on th is  lease, to the D ir e c to r ,  D iv i s io n  o f  
Lands , a p la n  o f  o p e ra t io n  th a t  w i l l  in c lude  s ta tem en ts , maps, 
o r  d ra w in g s  r e la t in g  to :

(1 )  T h e  me thods  to be used to assu re  p r o p e r  d is p o sa l  
o f  mud, o i l y  waste, ga rbage , re fuse , and  o th e r  p o l lu ta n ts .

(2 ) T he  des ign  o f  p o l lu t io n  p re v e n t io n  fa c i l i t ie s .
(3 )  The  lo ca t io n  o f  an y  proposed w e l l  o r  we lls , b u i ld ­

ings, r ig h ts -o f -w a y ,  a i r s t r i p s ,  and s to rage  fa c i l i t ie s ,
(4 ) T he  lo ca t io n  and  des ign  o f  m a te r ia l  sites.
( ' > )  M easu re s  to be taken  to p re v e n t  e ros ion  ( p a r t i c ­

u la r l y  o f  roads  and m a te r ia l  s i te s ) and damage to w a te r ­
sheds and  vege ta t ion .

(<i) T he  lo ca t io n  o f  p roposed  se ism ic  a c t iv i t ie s .
( b )  Keep  the o p e ra t io n a l  p la n  c u r re n t  in  a l l  respects.

I L  T he  lessee s h a l l :
( a )  C o m p ly  w i t h  the p ro v is io n s  o f  the a p p ro v a l  and  do a i l  

th in g s  reasonab ly  necessary  to p re ve n t o r  reduce to the fu l le s t  
ex te n t  . -e a r r in g  and e ros ion  o f  the lands , p o l lu t io n  o f  tho w a te r  
resources, and  dam age  to the wa te rshed . S h ou ld  a c t iv i t ie s  o f  the 
lessee cause dam age  to the  w a te rshed  o r  p o l lu te  the w a te r  re ­
source, the lessee agrees to r e p a i r  such damage in  a m ann e r  
accep tab le  to the D ire c to r .
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( h )  A l l o w  a u th o r iz e d  pe rsonne l o f  the  D e p a r tm e n t  o f  N a t ­
u r a l  Resou rces and  the D e p a r tm e n t  o f  F is h  a n d  Game to e n te r  
the p rem ises  to  in spec t the in s ta l la t io n s  and o p e r a t io n  a c t iv i t ie s  
o f  th e  lessee.

(c )  P r i o r  to the b e g in n in g  o f  ope ra t io ns , a p p o in t  and m a in ­
ta in ,  a t  a l l  t im es  du r in g ' the  te rm  o f  the lease, a lo ca l agen t upon 
w h om  m ay  he se rved  w r i t t e n  o rd e rs  o r  no t ices  re sp e c t in g  m a t ­
te rs  c on ta ined  in  these s t ip u la t io n s  and  to i n f o r m  the a u th o r iz e d  
o f f ice r in w r i t i n g  o f  the name and  add ie ss  o f  such  agen t. I f  a 
s u b s t i tu te  agen t is a p po in te d ,  the lessee s h a l l  im m e d ia te ly  in ­
f o rm  the sa id  re p re se n ta t iv e .

I I I .  T h e  lessee s h a l l  n o t  de v ia te  s u b s ta n t ia l l y  f r o m  the ap ­
p ro ve d  p la n  o f  o p e ra t io n  u n t i l  re v is io n  o r  am endm en ts  o f  the  p la n  
a re  a p p ro v e d  in  w r i t i n g ,  o r  abandon  an y  s ite, a p p r o v a l  f o r  w h ich  is 
r e q u i re d  he re in , u n t i l  f in a l c leanup  and  re ve g e ta t io n ,  i f  re qu i re d ,  is 
a p p ro v e d  in  w r i t i n g  by the a u th o r iz e d  officer as p r o v id e d  he re in .

I V .  S hou ld  the lessee be l ieve  th a t  com p l ia n ce  w i t h  an y  o f  the 
p ro v i :  ions o f  a p p r o v a l  is unnecessary , he m a y  re ques t  a w a iv e r  
t h e re o f  by  le t t e r  to the a p p r o p r ia t e  au th o r iz e d  o f f ice r s ta t in g  w h y  a
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E X H I B I T  E

P L A N  O F  D E V E L O P M E N T  A N D  O P E R A T IO N  
P R U D H O E  B A Y  (P E R M O -T R IA S S IC )  R E S E R V O IR  

P R U D H O E  B A Y  U N I T  A G R E E M E N T  
S T A T E  O F  A L A S K A

The  P la n  ot' D eve lopm en t and O pe ra t io n s  ( ‘‘ the  P la n " )  t o r  the 
Gas C ap  and  O i l  P in t  P a r t i c i p a t in g  A rea s  w i t h in  the U n i t  has been 
f o rm u la te d  to  ach ieve m a x im u m  economic re c o v e r y  o f  o i l  and  pas 
con s is te n t  w i t h  pood con se rva t io n ,  sound e n g in e e r in g  p ra c t ic e  and  
th e  c o r r e la t i v e  r ig h t s  o f  the W o r k in g  In te re s t  O w ne rs ,

T h is  E x h ib i t  o u t l in e s  the P lan  wh ich  th e  W o r k i n g  In te re s t  
O w ne rs  have adop ted  to deve lop  the U n i t iz e d  Subs tances o f  the 
I n i t i a l  P a r t i c i p a t in g  A re a s  in as p ru d en t and e x p e d i t io u s  a m a nn e r  
as pos.-ih le. F u n da m en ta l  to  th is  P lan  has been the  assessment o f  
r e s e r v o i r  p r o d u c t i v i t y ,  f a c i l i t y  c a p a b i l i t y ,  and the  t im e  re q u i re d  to 
f inance , des ign , fa b r ic a te ,  and in s ta l l  the necessa ry  p r o d u c t io n  and 
t r a n s p o r t a t i o n  fa c i l i t ie s .

T h is  P la n  sum m a r izes  bo th  the  s ho r t  and lo n g e r  te rm  r e s e r v o i r  
m anagem en t con s id e ra t io n s  and describes the fa c i l i t i e s  w h ich  w i l l  he 
u t i l i z e d  th e re in .  D e ta i le d  te chn ica l ju s t i f i c a t io n  f o r  the P la n  is con ­
ta in e d  in  a r e p o r t  e n t i t le d  “ T echn ica l  C on s id e ra t io n s  P rudhoe  B a y  
U n i t  O p e ra t in g  P lan .  N o r t h  S lope— A la s k a . "  T h i s  r e p o r t  was f o r ­
w a rd e d  to  the D ir e c to r .  D iv is io n  o f  E n e rg y  and  M in e ra ls  M ana ge ­
m en t .  D e p a r tm e n t  o f  N a tu r a l  Resources. S ta te  o f  A la s k a ,  on O c tobe r 
20, 1070.

S h o r t - T e rm  P lans

T h e  s h o r t - te rm  aspects o f  the  P lan  cove r i n i t i a l  o i l  and  gas 
o f f - ta kes ,  gas in je c t io n ,  p roduced  w a te r  d isposa l,  and  de ve lo pm en t 
d r i l l i n g .  E a r l y  r a t i f i c a t io n  o f  th is  P la n  is needed to  enab le  W o r k i n g  
In te r e s t  O w ne rs , and o th e r  p a r t ie s  associated w i t h  f in a n c in g  and 
in s t a l l i n g  p r o d u c t io n  and  t r a n s p o r ta t io n  fa c i l i t ie s ,  to  p roceed  on 
schedule .

O i l  p ro d u c t io n  is a n t i c ip a t e !  to beg in  in m id -1977 . P ro d u c t io n  
fa c i l i t ie s  to s u p p o r t  an ave rage  o i l  o f f ta ke  o f  1.2 M M B  D  w i l l  be
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com p le ted  b y  J a n u a r y  197$. W e l l  and f a c i l i t y  a d d i t io n s  a re  p lanned  
d u r i n g  197$ and I t >70 to  increase tin* a ve rage  o i l  o f f ta k e  to 1.7) 
M M I i  D. p lus  condensate p ro d u c t io n ,  when p ip e l in  • c ap a c i ty  is 
a va i lab le .

In je c t io n  fa c i l i t ie s  w i l l  be in s ta l le d  f o r  the re - in je c t io n  o f  gas 
p roduced  in excess n f  th a t  needed f o r  fu e l  and  sales. I n i t i a l l y  th is  
in je c t io n  c ap a c i ty  w i l l  ho 1 2 B t ' F  I> bu t w i l l  In* in c reased  to  a p p r o x ­
im a te ly  2 P.CF 1) b y  tu id-1979.

I t  is p lanned  r .> commence gits p ip e l in e  d e l iv e r ie s  o f  2 BC 'F . 'D  
its soon as ;t p ip e l in e  m id  p la n t  to  c o n d i t io n  the gas to  spec if ic a t io n  can 
be com p le ted . T h is  is c u r r e n t l y  e s t im a ted  to  lie abou t l ive  (3 )  yea rs  
a f t e r  the s ta r t  o f  o i l  p ro d u c t io n .  S tu d ie s  have  shown th a t  the  P ru d ho e  
B ay  fP e rm n -T r ia s s io )  R e se rv o i r  cou ld  be m anaged  so th a t  the 
p lanned de l iv e r ie s  w ou ld  not a f fec t u l t im a te  o i l  re c o ve ry .  D epe nd in g  
upon  the re s e r v o i r  pe r fo rm an ce . : ! m ig h t  he poss ib le  to  inc rease gas 
de l iv e r ie s  to 2.3 B C F  I >.

W a te r  p r o d u c t io n  w i l l  be m in im a l  i n i t i a l l y  and  w i l l  be d isposed 
o f  b y  in je c t io n  in to  sha l low e r  T e r t i a r y .  C re taeeous sands w h ich  a re  
>epa ra le  f r o m  the P e rm o -T r ia s s ic  'a m is .  W hen  the p roduced  w a te r  
becomes s ig n i f ic a n t  i t  w i l l  be re - in je c ted  in to  the S a d le ro c h i t  f o rm a ­
t ion .

Deve lopm en t d r i l l i n g  to  da te  has been based on tw o  w e l ls  p e r  
sect ion . N ea r  te rm  p lans inc lude  d r i l l i n g  se lected w e l ls  on 1 (50-acre 
spac ing  f r o m  e x is t in g  d r i l l  s ites d u r in g  11 >77.

I n i t i a l  d e ve lopm en t w i th in  the  P rud hoe  Bay  (P e rm o -T r ia s s ic )  
R e se rv o i r  w i l l  he in the M a in  A re a  S a d le ro c h i t  F o rm a t io n .  D eve lop ­
m en t o f  the E i leen  A re a  and o th e r  P e rm o -T r ia s s ic  fo rm a t io n s  w i l l  
be phased in to  the o v e ra l l  P lan  so as to  m a x im ize  the  e ff ic iency o f  the 
c o n t in u in g  de ve lopm en t p lan and  to  m a in ta in  f ie ld  p ro d u c t io n .

L o n g e r  T e rm  P lans
The  W o r k i n g  In te res t O w ne rs  have conduc ted  e x tens ive  rese r­

v o i r  pe r fo rm ance  s tud ies . The  re su l ts  o f  these s tud ies  com b ined  w i t h  
e n g in e e r in g  ju d g m e n t  deve loped f r o m  expe r ie nce  in  o th e r  f ie lds have 
led to  deve lopm en t o f  the lo n g - te rm  re s e rv o i r  m anagem en t p lans .
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I n  t h e  l o n g e r  t e rm ,  t h e  s c o p e  o f  t h e  o p e r a t i o n  m a y  u l t i m a t e l y  
i n c l u d e  t h e  im p l e m e n t a t i o n  o f  a  n u m b e r  o f  m e a s u r e s  s u c h  a s ;

( a )  t h e  d r i l l i n g  o f  w O l s  on  o n e  h u n d r e d  s i x t y  ( 1 0 0 )  a c r e  
s p a c i n g ,  c l o s e r  i f  w a r r a n t e d :

( b )  t h e  w o r k i n g  o v e r  o f  wells to  l im i t  u n d e s i r a b l e  g a s  a n d  
w a t e r  p r o d u c t i o n :

(c )  t h e  i n s t a l l a t i o n  o f  a d d i t i o n a l  g a t h e r i n g  a n d  sepr .  ,’n t i o n  
f a c i l i t i e s  to a c c o m m o d a t e  r i s i n g  g a s -o i l  a n d  w n l e r - o i l  r a t i o s ,  
i n c l u d i n g  l ow  p r e s s u r e  s y s t e m s  w h e n  n e c e s s a r y ;

( d )  t h e  i n s t a l l a t i o n  o f  a r t i f i c i a l  l i f t  i n  w e l l s ;

( e )  t h e  i n j e c t i o n  o f  s o u r c e  w a t e r  w h e r e  a p p r o p r i a t e .

T h e s e  m e a s u r e s ,  v i e w e d  in  c o n j u n c t i o n  w i t h  t h e i r  p o s s i b l e  s c a l e  
a n d  t im i n g ,  c o l l e c t i v e l y  o i l e r  a  d e g r e e  o f  l l e x i h i . i t y  w h i c h  is n e c e s ­
s a r y  f o r  t h e  s u c c e s s f u l  m a n a g e m e n t  o f  t h e  e n e r g y  r e s o u r c e s  w i t h i n  
t h e  P r u d h o e  B a y  ( P e r m o - T r i a s s i c )  R e s e r v o i r ,

I t  i s  a n t i c i p a t e d  t h a t  w i t h  t h e  a d d i t i o n a l  d r i l l i n g  a n d  i n s t a l l a t i o n  
o f  f a c i l i t i e s  i t  w i l l  he  p o s s i b l e  to s u s t a i n  t h e  p l a n n e d  o i l  o f f t a k e s  f o r  
a p p r o x i m a t e l y  e i g h t  y e a r s  b e f o r e  p r o d u c t i o n  b e g i n s  d e c l i n i n g .  S u c h  
d e v e l o p m e n t  c o u l d  u l t i m a t e l y  r e q u i r e  l ive h u n d r e d  ( 30 0 )  o r  m o r e  
w e l l s  o n  o n e  h u n d r e d  s i x t y  (l<i<>) a c r e  s p a c i n g .  F a t h e r  d e v e l o p ­
m e n t  d r i l l i n g  to  l e s s  t h a n  o n e  h u n d r e d  s i x t y  (100 )  a c r e s  p e r  w e l l  
m i g h t  he  j u s t i f i e d  i n  s e l e c t e d  a r e a s .

I t  i s  p l a n n e d  t o  s e l e c t i v e l y  i n j e c t  p r o d u c e d  w a t e r  i n t o  t h e  
S a d l e r o c h i t  F o r m a t i o n  in  a r e a s  o f  l ow  n a t u r a l  d e p l e t i o n  w h e n  v o l ­
u m e s  b e c o m e  s i g n i f i c a n t .  T h u s ,  t h r o u g h  r e d i s t r i b u t i o n  b y  r e - i n j e c t i o n ,  
t h e  b e n e f i t s  o f  n a t u r a l  w a t e r  i n f lu x  wi l l  lie m a x im i z e d .

Tt i s  p l a n n e d  to  s u p p l e m e n t  t h e  i n j e c t i o n  o f  p r o d u c e d  w a t e r  w i t h  
s o u r c e  w a t e r  i n j e c t i o n  w h e n  p r e d i c t i o n s  o f  a d d i t i o n a l  r e c o v e r y  c a n  
h e  v e r i f i e d  a n d  t h e  e c o n o m i c  v i a b i l i t y  o f  t h e  p r o j e c t  c a n  he s u b s t a n ­
t i a t e d .  R e s e r v o i r  p e r f o r m a n c e  a n d  t e s t i n g  a r e  n e c e s s a r y  b e f o r e  t h i s  
p r o j e c t  c a n  bo e n g i n e e r e d  P  a s s u r e  s u c c e s s f u l  i m p l e m e n t a t i o n .  
S t u d i e s  b y  t h e  W o r k i n g  I n t e r e s t  O w n e r s  i n d i c a t e  t h a t  s o u r c e  w a t e r  
i n j e c t i o n  is m e c h a n i c a l l y  f e a s i b l e ,  b u t  a d d i t i o n a l  s t u d i e s  w i l l  b e  
r e q u i r e d  t o  o p t im i z e  t h e  w a t e r l l o o d  f a c i l i t y  d e s i g n .  A l t h o u g h  s o u r c e  
w a t e r  i n j e c t i o n  p l a n s  c a n n o t  h e  f i n a l i z ed ,  d e s i g n  a n d  i m p l e m e n t a t i o n
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E~t

s t u d i e s  w i l l  p r o c e e d  c o n c u r r e n t l y  w i t l i  imld t e s t i n g  a m i  d a t a  g a t h e r ­
i ng ,  s o  a s  to r e d u c e  t h e  t im e  f r o m  final d e r i s i o n  t o  i m p l e m e n t a t i o n  
to  a p p r o x i m a t e l y  t h r e e  y e a r s .

f i v e r  t ho  l i f e o f  t h e  P r u d h o e  B a y  ( P e r i n o - T r i a s s i c )  R e s e r v o i r  t h e  
P l a n  w i l l  u n d e r g o  c o n t i n u e d  e v a l u a t i o n  a n d  m o d i f i c a t i o n  in  t h e  l i g h t  
o f  o b s e r v e d  p e r f o r m a n c e .  A v e r y  im p o r t a n t  a s p e c t  o f  t h i s  c o n t i n u o u s  
r e v i e w  p r o c e s s  w i l l  Ik* a n  a c t i v e  p r o g r a m  of r e s e r v o i r  s u r v e i l l a n c e  
a n d  t e s t i n g .  P r o v i s i o n s  e x i s t  w i t h i n  t h e  P l a n  to  m o n i t o r  i n t e n s i v e l y  
g a s - o i l  a n d  w a t c r o i l  c o n t a c t  m o v e m e n t s ,  r e s e r v o i r  p r e s s u r e s  a n d  t h e  
p e r f o r m a n c e  o f  i n d i v i d u a l  we l l s .  P r e l im i n a r y  w a t e r  i n j e c t i v i t y  t e s t s  
a r e  a l s o  p l a n n e d  to d e t e r m i n e  i n j e c t i v i t y  into v a r i o u s  s u b z o n e s  o f  t h e  
r e s e r v o i r  a n d  to e v a l u a t e  w a t e r  d i s p l a c em e n t  c h a r a c t e r i s t i c s  i n  t h e  
r e s e r v o i r .  T h e  T e r t i a r y / C ' r e t a c e o u s  s a n d s  o v e r l y i n g  t h e  S a d l e r o c h i t  
f o r m a t i o n  c o n s t i t u t e  a  p o s s i b l e  s o u r c e  o f  t e s t  i n j e c t i o n  w a t e r .

Dri l l ing  and Faci li ty Plans
T h e  d e v e l o p m e n t  d r i l l i n g  a n d  p r o d u c t i o n  f a c i l i t y  p l a n s  o u t l i n e d  

b e l o w  a r e  c o n s i s t e n t  w i t h  t h e  o b j e c t i v e s  of t h e  P l a n  f o r  t h e  field. 
T h e  w e l l  s p a c i n g  ihv  t h i s  P l a n  p r o v i d e s  f l e x i b i l i t y  t o  d r i l l  f u t u r e  
p r o d u c i n g  w e l l s  a n d  w a i ° r  i n j e c t i o n  wel l s  a s  r e q u i r e d .  M o d u l a r  c o n ­
s t r u c t i o n  a n d  t h e  p h y s i c a l  l a y o u t  o f  t h e  e x i s t i n g  p r o d u c t i o n  f a c i l i t i e s  
p r o v i d e  m a x i m u m  f l e x i b i l i t y  f o r  f u t u r e  a d d i t i o n s  a n d  e x p a n s i o n s .

A  m u l t i - r i g  p r o g r a m  w i l l  b e  in  o p e r a t i o n  d u r i n g  1077 t h r o u g h  
1081 a n d  b e y o n d  to  p r o v i d e  a d d i t i o n a l  wel ls .  T h e  b o t t o m - h o l o  l o c a ­
t i o n s  o f  e x i s t i n g  d e v e l o p m e n t  we l l s  a n d  po s s i b le  l o c a t i o n s  f o r  f u t u r e  
w e l l s  011 160 -a c r e  s p a c i n g  a r e  p r e s e n t e d  in F i g u r e  1. T h i s  c o v e r a g e  
i n c l u d e s  t h o s e  a r e a s  o f  t h e  P r u d h o e  B a y  ( P e r m o - T r i a s s i c )  R o s e r v o i  ■ 
w i t h  a n  i n i t i a l  oil c o l u m n  in e x c e s s  n f  one h u n d r e d  ( 1 0 0 )  f t .

P r o d u c i n g  w e l l s  a r e  d i r e c t i o n a l l y  d r i l l e d  f r o m  s t r a t e g i c a l l y  l o ­
c a t e d  d r i l l  s i t e  p a d s .  T h e s e  s i t e s  c o n s i s t  o f  g r a v e l  p a d s  w h i c h  i n s u l a t e  
t h e  u n d e r l y i n g  p e r m a f r o s t .  M u l t i p l e -w e l l  d r i l l  p a d s  p e r m i t  c o n c e n t r a ­
t i o n  o f  s u r f a c e  f a c i l i t i e s  r e d u c i n g  r e q u i r e d  p i p e l i n e ,  r o a d  a n d  p o w e r  
d i s t r i b u t i o n  n e tw o r k s .  E x i s t i n g  d r i l l  p a d s  will b e  e x t e n d e d  a n d  f u t u r e  
d r i l l  p a d s  wi l l  be  i n s t a l l e d  a s  n e e d e d  to a c c o m m o d a t e  t h e  d e v e l o p m e n t  
d r i l l i n g  p r o g r a m .  T h e  s u r f a c e  l o c a t i o n s  o f  e x i s t i n g  a n d  p o s s i b l e  
f u t u r e  d r i l l  p a d s  a n d  d r i l l  s i t e s  a r e  d i s p l a y e d  o n  F i g u r e  1.
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P r o d u c t i o n  f r o m  t h e  w e l l s  in t h e  M a i n  A r e a  will l»e p r o c e s s e d  a t  
s ix  Held C a t h e r i n e :  c e n t e r s  How s t a t i o n s .  T h e  fi rst  two a r e  s c h e d u l e d  
f o r  p ro d u c t i o n  s t a r t - u p  d u r i n g  t h e  s e c o n d  q u a r t e r  o f  1077. T h e  t h i r d  
a n d  fou r t h  a r c  s c h e d u l e d  f o r  s t a r t - u p  d u r i n g :  the  t h i r d  q u a r t e r  o f  
1!>77. S c h e d u l e d  s t a r t - u p  o f  t h e  f i f t h  a n d  s i x t h  wil l  he m i d - 1 !  78 a n d  
mid-l ! '70,  r e s p e c t i v e l y .  T o t a l  field g a t h e r i n g  c e n t e r  / f l ow  s t a t i o n  
c a p a c i t y  wil l  h o  1 .8  M M B  D u p o n  c o m p l e t i o n  o f  all s ix  f a c i l i t i e s .  
T h i s  c a p a c i t y  a l l o w s  t h e  p r o d u c t i o n  o f f t a k e  r e q u i r e m e n t s  f o r  t h e  
field to be m e t  w i t h  o n e  een tc- r  s t a t i o n  c o m p l e t e l y  s hu t  d o w n .

In i t i a l ly  t h e r e  w i l l  b e  tw o  l low l in e  c o n f i g u r a t i o n s  which w i l l  t r a n s ­
p o r t  the p r o d u c e d  f l u id s  f r o m  t h e  w e l l h e a d s  to t h e  field g a t h e r i n g  
c e n t e r s  flow s t a t i o n s .  O n e  c o n f i g u r a t i o n  i n c o r p o r a t e s  a  s e p a r a t e  
f lowline fo r  e a c h  w e l l ,  a n d  t h e  o t h e r  w i l l  c o n s i s t  o f  c om m on  b o w l i n e s  
w i t h  well s t r e a m s  c o m m i n g l e d  a t  d r i l l  s i t e  man i f o l d s .  A d d i t i o n a l  
Howlinos  wil l  h e  n e e d e d  in t h e  f u t u r e  a s  d e v e l o p m e n t  p r o c e e d s  a n d  
a d d i t i o n a l  w e l l s  a r e  b r o u g h t  o n  p r o d u c t i o n .  F l ow l i n e  c o n f i g u r a t i o n  
wi l l  d ep end  on  o p e r a t i n g  c o n d i t i o n s  a t  t h e  t im e  t h e y  a r e  n e e d e d .  
L a r g e  d i a m e t e r  b o w l i n e s  a n d  m a n i f o l d s  a r e  p l a n n e d  to o f f s e t  t h e  
d e c l in e  o f  w e l l h e a d  Mow ing  p r e s s u r e .  W i t h  f u r t h e r  dec l ine  in w e l l h e a d  
f l ow ing  p r e s s u r e ,  a  r e d u c t i o n  o f  f i r s t  s t a g e  s e p a r a t o r  o p e r a t i n g  p r e s ­
s u r e  is p l a n n e d  t o g e t h e r  w i t h  a  p o s s i b l e  e x p a n s i o n  a n d  r e l o c a t i o n  o f  
f i r s t  s t a ge  f a c i l i t i e s  a t  t h e  d r i l l  p a d s  a n d  d r i l l  s i t e s .  C o n c u r r e n t l y ,  l ow  
p r e s s u r e  c o m p r e s s i o n  a t  t h e  f ield g a t h e r i n g  c e n t e r s ' f l o w  s t a t i o n s  m a y  
a l s o  he i n s t a l l e d .

A t  each g a t h e r i n g  c e n t e r  Mow s t a t i o n  t h e  p r o d u c e d  f l u id s  w i l l  he 
s e p a r a t e d  in t o  o i l  a n d  c o n d e n s a t e ,  g a s .  a n d  w a t e r .  T h r e e - s t a g e  s e p ­
a r a t i o n  of  p r o d u c e d  f l u i d s  is p l a n n e d .  W e l l  t es t  f a c i l i t i e s  w i l l  h e  
l o c a t e d  at  t h e  g a t h e r i n g  c e n t e r s  o r  t h e  d r i l l s i t e s .  d e p e n d e n t  i p o n  
Mowline c o n f i g u r a t i o n .  T h e  s e p a r a t o r  o i l  a n d  c o n d e n s a t e  w i l  h e  
p r o c e s s e d  to p i p e l i n e  s p e c i f i c a t i o n s ,  a n d  s h i p p e d  t h r o u g h  l a r g e  d i a m ­
e t e r  t r a n s i t  l i n e s  t o  t h e  T A P S  o r i g i n  s t a t i o n .  T h e  s e p a r a t o r  g a s  wi l l  
lie c omp r e s s ed ,  c o n d i t i o n e d  a s  r e q u i r e d ,  a n d  s e n t  t h r o u g h  l a r g e  d i a m ­
e t e r  t r a n s i t  l i n e s  t o  t h e  c e n t r a l  g a s  c o m p r e s s i o n  p l a n t  l o c a t e d  i n  t h e  
A.R.C'o.  o p e r a t i n g  a r e a .  I n i t i a l l y ,  a l l  p r o d u c e d  g a s .  e x c l u d i n g  f i e ld  
f u e l  a n d  fuel f o r  T A P S ,  wi l l  h e  c o m p r e s s e d  a t  t h e  c e n t r a l  g a s  c o m ­
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p r e s s i o n  p l a n t  a n d  r e i n j e c t e d  i n t o  f l u1 g a s  c a p  o f  t h e  S a d l c rm -h i i  
r e s e r v o i r .  T e n  (10 )  w e l l s  f o r  i n i t i a l  g a s  in . i cc t ion p u r p o s e s  h a v e  
d r i l l e d  f r o m  a ]»ad j u s t  n o r t h  <if t h e  c e n t r a l  " i t s  c o m p r e s s i o n  p i ,m i .  
I f  n e e d e d ,  a d d i t i o n a l  g a s  i n j e c t i o n  w e l l s  wi ll  lie d r i l l e d  f r o m  a f i l t e r . '  
p a d  to  b e  l o c a t e d  wes t  o f  t h e  c e n t r a l  c o m p r e s s i o n  p l a n t .

S o m e  o f  t h e  g a s  d e l i v e r e d  t o  t h e  c e n t r a l  c o m p r e s s i o n  p l a n t  v.ill 
s u p p l y  t h e  l ield fu e l  g a s  u n i t .  T h i s  is l o c a t e d  a d j a c e n t  to  t h e  c e n t r a l  
c o m p r e s s i o n  p l a n t  a n d  is d e s i g n e d  to  f u r n i s h  u p  to  100 M M C 'F  |» o f  
c o n d i t i o n e d  g a s  f o r  u s e  a s  fu e l  in field o p e r a t i o n s  a n d  T A P S  p u m p  
s t a t i o n s .

F u t u r e  a d d i t i o n s  t o  t h e  p r o d u c e d  g a s  s y s t e m  i n c l u d e  a  p l a n t  to 
c o n d i t i o n  g a s  f o r  s a l e s .  W ' t h  t h e  c o m m e n c e m e n t  o f  g a s  s a l e s ,  t h e  iras 
wi ll  b e  r o u t e d  t o  t h e  g a s  c o n d i t i o n i n g  p l a n t  f o r  t h e  r e m o v a l  o f  c a r b o n  
d i o x i d e  a n d  g a s  l i q u i d s  f o r  d e w p  >int c o n t r o l .  T e n t a t i v e  p l a n s  a r e  to  
t r a n s p o r t  s o m e  o f  t h e  eras p l a n t  l i q u i d s  t h a t  a r e  e x t r a c t e d  to  t h e  oil  
g a t h e r i n g  s y s t e m  f o r  d e l i v e r y  to  T A P S  w i t h  t h e  r e m a i n d e r  bi - imr 
u s e d  f o r  f u e l .  P r o c e s s e d  g a s  wi l l  b e  r e t u r n e d  t o  t h e  s a l e s  b o o s t  c o m ­
p r e s s i o n  p l a n t  f o r  r e q u i r e d  c o m p r e s s i o n  a n d  t r a n s p o r t  t o  t h e  s a b -  
g a s  p i p e l i n e .

P r o d u c e d  w a t e r  wi l l  h e  t r e a t e d ,  f i l t e r e d ,  a n d  i n j e c t e d  i n i t i a l l y  
i n t o  w a t e r  d i s p o s a l  w e l l s  c o m p l e t e d  in t h e  s h a l l o w e r  T e r t i a r y ' C r e t a ­
c e o u s  s a n d s  a t  l o c a t i o n s  n e a r  t h e  f i eld g a t h e r i n g  c e n t e r s  How s t a t i o n s .  
S i x  s u c h  w e l l s  p r e s e n t l y  e x i s t  a t  t h e  g a t h e r i n g  c e n t e r s  How s t a t i o n s .  
F a c i l i t i e s  to  r e i n j e c t  u p  to  200 M B  D o f  p r o d u c e d  w a t e r  wi l l  In 
a v a i l a b l e  a n d  wil l  h e  a u g m e n t e d  a s  n e c e s s a r y .  It is e x p e c t e d  t h a t  
s u c h  f a c i l i t i e s  m i g h t  h e  e x p a n d e d  to  h a n d l e  u p  to  oOfi M B  P  o f  p r o ­
d u c e d  w a t e r .

F d e e t r i c a l  p o w e r  f o r  t h e  f ield is s u p p l i e d  by  t h e  c e n t r a l  p nwo i  
s t a t i o n  l o c a t e d  in t h e  B P A  o p e r a t i n g  a r e a .  P o w e r  g e n e r a t i o n  is b y  
g a s  t u r b i n e .  T h e  p o w e r  is t r a n s m i t t e d  t o  t h e  tw o  o p e r a t i n g  an*a> 
b y  a n  o v e r h e a d  (JO K V  t r a n s m i s s i o n  l i n e  a n d  s u p p l i e s  t h e  e l e c t r i c a l  
r e q u i r e m e n t s  o f  t h e  v a r i o u s  p r o d u c t i o n  f a c i l i t i e s .

D e v e l o p m e n t  o f  t h e  W e s t  R n d  (H i l e o n  A r e a )  o f  t h e  f i eld is t o  he 
p h a s e d  in l a t e r  i n t o  t h e  o v e r a l l  P l a n  o f  D e v e l o p m e n t ,  c o n s i s t e n t  w i t h  
t h e  m o s t  ef f ic i en t p r o d u c t i o n  o f  t h e  l ie ld.  A d d i t i o n a l  s t u d y  o f  t h e
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we l l  p o t e n t i a l s  a n d  h o t t e r  i l e f in i t i o n  o f  t h e  W e s t  E n d  wi l l  h e  r e q u i r e d  
b e f o r e  t h i s  f u r t h e r  d e v e l o p m e n t  s e h o m e  c a n  he f i n a l i ze d .  I t  i s  e x p o r t e d  
t h a t  t h i s  i n f o r m a t i o n  wi l l  h e  o b t a i n e d  o v e r  t h e  n e x t  f ew  y e a r s .  N e v e r ­
t h e l e s s ,  it t e n t a t i v e  p a t t e r n  o f  w e l l s  a n d  p a d s  c o r  r e s p o n d  im r i n  s c o p e  
t o  t h e  .Main A r e a  d e v e l o p m e n t  h a s  b e e n  s h ow n  on  F i g u r e  1.

E x i s t i n g  a n d  p o s s i b l e  f u t u r e  p r o d u c t i o n  f a c i l i t i e s ,  p i p e l i n e s ,  
r o a d s ,  b r i d g e s ,  a i r s t r i p s ,  a n d  b a s e  c a m p s  n e e d e d  to  s u p p o r t  p r e s e n t  
a n d  f u t u r e  f i eld o p e r a t i o n s  f o r  t h e  M a i n  A r e a  d e v e l o p m e n t  a n d  f o r  
t h e  t e n t a t i v e  E i l e e n  A r e a  d e v e l o p m e n t  a r e  s h o w n  on  F i g u r e  2.

A n  a n n u a l  u p d a t e  o f  F i g u r e  1 a n d  F i g u r e  2 wi l l  b e  s u b m i t t e d  
to  t h e  D i r e c t o r .

U n i t  O p e r a t o r s  w i l l  c o n t i n u e  t o  o b t a i n  a p p r o v a l s  a n d  p e r m i t s  
f o r  U n i t  O p e r a t i o n s  a s  r e q u i r e d  b y  S t a t e  l aw s ,  r e g u l a t i o n s ,  a n d / o r  
S t a t e  Oi l  a n d  G a s  L e a s e  s t i p u l a t i o n  ( A t t a c h m e n t  Xo .  1 h e r e t o ) .

" A n  a n n u a l  p r o g r e s s  r e p o r t ,  s u m m a r i z i n g  t h e  p r i o r  y e a r ' s  a c t i v i ­
t i e s  u n d e r  t h i s  P l a n ,  wi l l  b e  f i l ed  w i t h  t h e  D i r e c t o r .   ̂ -
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E-S

Attachment No. 1 to Exhibit E 
O IL  AND GAS LEASE  ST IPULAT ION

I. P r i o r  to  c o m m e n c e m e n t  o f  a n y  o p e r a t i o n s  on  t h e  l ea s e ,  t h e  
l e s s e e  s h a l l  o b t a i n  w r i t t e n  a p p r o v a l  f r o m  t h e  D i r e c t o r ,  D i v i s i o n  o f  
L a n d s  f o r  t h e  l o c a t i o n  o f  a l l  o p e r a t i o n s  a n d  t y p e  o f  f a c i l i t i e s  in o r d e r  
to  p r o t e c t  fish a n d  w i l d l i f e ,  p r e v e n t  p o l l u t i o n ,  a n d  m i n im i z e  s u r f a c e  
d a m a g e .  T h i s  s t i p u l a t i o n  d o e s  n o t  a f f e c t  t h e  r e q u i r e m e n t  t h a t  t h e  
l e s s e e  o b t a i n  a p p r o v a l  o f  t h e  A l a s k a  O i l  a n d  G a s  C o n s e r v a t i o n  C o m ­
m i t t e e  p u r s u a n t  to  A S  31 a n d  t h e  r e g u l a t i o n s  a d o p t e d  t h e r e u n d e r .

T h e  l e s s e e  s h a l l :

( a )  S u b m i t ,  in  t r i p l i c a t e ,  a t  l e a s t  30 d a y s  p r i o r  t o  b e g i n ­
n i n g  a n y  o p e r a t i o n s  on  t h i s  l e a s e ,  t o  t h e  D i r e c t o r ,  D i v i s i o n  o f  
L a n d s ,  a  p l a n  o f  o p e r a t i o n  t h a t  wi l l  i n c l u d e  s t a t e m e n t s ,  m a p s ,  
o r  d r a w i n g s  r e l a t i n g  to  :

(1 )  T h e  m e t h o d s  t o  b e  u s e d  to  a s s u r e  p r o p e r  d i s p o s a l  
o f  m u d ,  o i l y  w a s t e ,  g a r b a g e ,  r e f u s e ,  a n d  o t h e r  p o l l u t a n t s .

(2 )  T h e  d e s i g n  o f  p o l l u t i o n  p r e v e n t i o n  f a c i l i t i e s .

(3 )  T h e  l o c a t i o n  o f  a n y  p r o p o s e d  w e l l  o r  we l l s ,  b u i l d ­
i n g s ,  r i g h t s - o f - w a y ,  a i r s t r i p s ,  a n d  s t o r a g e  f a c i l i t i e s .

(4 )  T h e  l o c a t i o n  a n d  d e s i g n  o f  m a t e r i a l  s i t e s .

( 5 )  M e a s u r e s  to  b e  t a k e n  to  p r e v e n t  e r o s i o n  ( p a r t i c ­
u l a r l y  o f  r o a d s  a n d  m a t e r i a l  s i t e s )  a n d  d a m a g e  to  w a t e r ­
s h e d s  a n d  v e g e t a t i o n .

(G) T h e  l o c a t i o n  o f  p r o p o s e d  s e i sm i c  a c t i v i t i e s .

( b )  K e e p  t h e  o p e r a t i o n a l  p l a n  c u r r e n t  in till r e s p e c t s .

I I .  T h e  l e s s e e  s h a l l :
( a )  C o m p l y  w i t h  t h e  p r o v i s i o n s  o f  t h e  a p p r o v a l  a n d  d o  al l  

t h i n g s  r e a s o n a b l y  n e c e s s a r y  to  p r e v e n t  o r  r e d u c e  to  t h e  f u l l e s t  
e x t e n t  s c a r r i n g  a n d  e r o s i o n  o f  t h e  l a n d s ,  p o l l u t i o n  o f  t h e  w a t e r  
r e s o u r c e s ,  a n d  d a m a g e  t o  t h e  w a t e r s h e d .  S h o u l d  a c t i v i t i e s  o f  t h e  
l e s s e e  e a u s e  d a m a g e  to  t h e  w a t e r s h e d  o r  p o l l u t e  t h e  w a t e r  r e ­
s o u r c e ,  t h e  l e s s e e  a g r e e s  to  r e p a i r  s u c h  d a m a g e  in a  m a n n e r  
a c c e p t a b l e  t o  t h e  D i r e c t o r .
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( b )  A l l o w  a u t h o r i z e d  p e r s o n n e l  o f  t h e  D e p a r t m e n t  o f  N a t ­
u r a l  R e s o u r c e s  a n d  t h e  D e p a r t m e n t  o f  F i s h  a n d  G a m e  to  e n t e r  
t h e  p r e m i s e s  to  i n s p e c t  t h e  i n s t a l l a t i o n s  a n d  o p e r a t i o n  a c t i v i t i e s  
o f  t h e  l e s se e .

( c )  P r i o r  to t h e  b e g i n n i n g  o f  o p e r a t i o n s ,  a p p o i n t  a n d  m a i n ­
t a i n ,  ;it a l l  t im e s  d u r i n g  t h e  t e r m  o f  t h e  l e a s e ,  a l o c a l  a g e n t  u p o n  
w h o m  m a y  be s e r v e d  w r i t t e n  o r d e r s  o r  n o t i c e s  r e s p e c t i n g  m a t ­
t e r s  c o n t a i n e d  in t h e s e  s t i p u l a t i o n s  a n d  to  i n f o r m  t h e  a u t h o r i z e d  
off i cer in w r i t i n g  o f  t h e  n a m e  a n d  a d d r e s s  o f  s u c h  a g e n t .  I f  a 
s u b s t i t u t e  a g e n t  is a p p o i n t e d ,  t h e  l e s s e e  s h a l l  i m m e d i a t e l y  i n ­
f o r m  t h e  s a i d  r e p r e s e n t a t i v e .

I I I .  T h e  l e s s e e  s h a l l  n o t  d e v i a t e  s u b s t a n t i a l l y  f r o m  t h e  a p ­
p r o v e d  p l a n  o f  o p e r a t i o n  u n t i l  r e v i s i o n  o r  a m e n d m e n t s  o f  t h e  p l a n  
a r e  a p p r o v e d  in w r i t i n g ,  o r  a b a n d o n  a n y  s i t e ,  a p p r o v a l  f o r  w h i c h  is 
r e q u i r e d  h e r e i n ,  u n t i l  f in a l  c l e a n u p  a n d  r e v e g e t a t i o n ,  i f  r e q u i r e d ,  is 
a p p r o v e d  in w r i t i n g  b y  t h e  a u t h o r i z e d  off i cer a s  p r o v i d e d  h e r e i n .

IV .  S h o u l d  t h e  l e s s e e  b e l i e v e  t h a t  c o m p l i a n c e  w i t h  a n y  o f  t h e  
p r o v i s i o n s  o f  a p p r o v a l  is u n n e c e s s a r y ,  h e  m a y  r e q u e s t  a  w a i v e r  
t h e r e o f  b y  l e t t e r  to  t h e  a p p r o p r i a t e  a u t h o r i z e d  of f i cer  s t a t i n g  w h y  a  
w a i v e r  s h o u l d  b e  c o n s i d e r e d .
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ARCO A la s k a ,  Inc .
P. 0 .  Box 360 
Anchorage ,  A laska 99510

Soh io  A la s k a  P e t ro l eum  Company 
Pouch 6 - 6 1 2
Ancho rage ,  A laska  9950Z

J u l y  2 ,  1981

D i r e c t o r  
S t a t e  o f  A laska
D i v i s i o n  o f  M in e ra l s  & Energy Management 
Department o f  N a tu ra l  Resou rces  
703  E. No r the rn  L ig h t s  B ou le v a rd  
Anchorage ,  A laska 99503
S u b j e c t :  Prudhoe Bay U n i t

Annual P r o g r e s s  Repo r t

Dear S i r :
In  accordance w i th  t h e  r e qu i r em en ts  o f  the  P rudhoe Bay Un i t  Agreement ,  
we a r e  subm i t t ing  an annual  p r o g r e s s  r e p o r t  o f  t h e  a c t i v i t i e s  pe r fo rmed  
under the  P lan  o f  Deve lopment in c lu d ed  as E x h i b i t  ' E ' .
I f  you shou ld  have q u e s t i o n s  r e g a rd in g  t h i s  r e p o r t ,  p l e a s e  do no t  h e s i ­
t a t e  t o  c on ta c t  the  u nd e r s i g n ed . '

S i n c e r e l y ,

P .  B. Norgaard P.  J .  M a r t i n
Vice  P r e s i d e n t  A s s i s t a n t  Genera l  Manager
ARCO A la s k a ,  I n c .  (O p e r a t i o n s )

S oh io  A la s k a  P e t r o l e um  Company

c r
Attachment

B E P E jL V E E

O C f  2 8 iggj
Dw. OF MINERALS & energy MSMT.

anchorage,/iS a



PRUDHOE BAY UNIT 
ANNUAL PROGRESS REPORT

In acco rdance  w i th  p r o v i s i o n s  o f  the  Prudhoe Bay U n i t  Agreement, t h i s  
Annual P r o g r e s s  Repo r t  has been p repared f o r  subm is s ion  to the D i r e c t o r ,  

D i v i s i o n  o f  M in e ra l s  and Energy Management, Depar tment o f  N a tu r a l  Re­

s o u r c e s .  The purpose o f  t h i s  r e p o r t  i s  to  summar ize the p r e v i o u s  y e a r s '  
a c t i v i t i e s  under the  p lan  o f  deve lopment and o p e r a t i o n ,  which i s  i n c o r ­
p o r a t e d  in  the  Un i t  Agreement as E x h i b i t  1E *.

Oi l  P r o du c t i o n

S ince  June 1 ,  1 980 ,  p ro d u c t i o n  to  the  TAPS l i n e  has been e s s e n t i a l l y  

/ c o n t in u o u s ,  a t  a p p r o x im a t e l y  1 . 5  MMSTB/D, w i th  one th ree -week  s h o r t f a l l  
X j j f c c u r r i n g  in  l a t e  A p r i l  and e a r l y  May, 1981 .  Th is  s h o r t f a l l  v/as a r e ­

s u l t  o f  p lanned main tenance a c t i v i t y  a t  G a the r ing  Cen te r  1 .  Dur ing  t h i s  
p e r i o d  the  f i e l d  r a t e  v/as ma in ta ined  a t  1 . 4  MMSTB/D. O the rw ise ,  o n l y  
b r i e f  i n t e r r u p t i o n s  t o  r a t e  o c cu r r ed  du r ing  the  p a s t  y e a r .  Dur ing  the  

p e r i o d  o f  June 1,  1980 th rough  May 3 1 ,  1981 ,  a t o t a l  o f  551 MMB o f  o i l  

and condensa te  was d e l i v e r e d  t o  the  p i p e l i n e  a t  an ave rage  r a t e  o f  1509 
MBPD. T o ta l  ne t  o i l  and condensa te  p rodu c t i o n  f rom  the  f i e l d  f rom  A p r i l  

1 ,  19^7 ( t h e  e f f e c t i v e  d a t e  o f  the Prudhoe Bay U n i t )  th rough  May 3 1 ,

1981 i s  1763 MMB, i n c lu d in g  app ro x im a te l y  3 . 7 3  MMB t o  the c rude  o i l  

t opp ing  p l a n t .

Gas P ro d u c t i o n  And I n j e c t i o n

S ince  June 1 ,  1980 th rough  May 3 1 ,  1981 ,  a t o t a l  o f  622 MMMSCF o f  gas 
has been produced f rom the  f i e l d  and 571 MMMSCF was r e i n j e c t e d  i n t o  the



\
• gas cap o f  the Prudhoe O i l  P ^ l .  The m a j o r i t y  o f  t h e ' r em a in in g  51 

MMMSCF has been used as  f u e l ,  purge and p i l b t  g a s ,  w i th  on ly  a m ino r  
amount f l a r e d .  The most s i g n i f i c a n t  f l a r i n g  i n c i d e n t  occu r red  du r ing  
the  Large D iameter Flow L ine  Tes t  a t  Flow S t a t i o n  No. 2 ip December, 
1 98 0 ,  when a p p ro x im a te l y  . 2 2  MMMSCF was f l a r e d  wh i l e  t e s t i n g  C T r a i n  a t  

low p r e s s u r e .  A l l  f l a r i n g  i s  being he ld  to  p r a c t i c a l  minimurns and has 
been in  accordance w i th  the  r u l e s  e s t a b l i s h e d  by the S t a t e  o f  A l a s k a ,  

D i v i s i o n  o f  O i l  and Gas C onse rva t ion  in Conse rv a t io n  Order No. 145 -A o f  

J a n u a ry  12 ,  1978 .

Wate r  P roduc t ion

Wate r  p roduc t ion  d u r ing  the  pas t  y e a r  has in c r e a s ed  s l i g h t l y .  From June 
1 ,  1980 through May 3 1 ,  1981 ,  a t o t a l  o f  14 MMB o f  wa te r  v/as p roduced .  
App rox ima te ly  4 . 6  MMB o f  t h i s  t o t a l  was produced i n t e n t i o n a l l y  f rom  two 
D r i l l  S i t e  1 w e l l s  in  t h e  Eas te rn  Ope ra t ing  Area f o r  produced v /a te r  i n ­
j e c t i v i t y  t e s t s  a t  D r i l l  S i t e  5. The rema inde r  v/as d isposed  o f  by i n ­
j e c t i o n  i n t o  the C re ta c e ou s /T e r t i a r y '  sands th rough d i s p o s a l  w e l l s  l o ­
c a ted  a t  each o f  the  Flow S t a t i o n s /G a t h e r i n g  Cen te r s .

A dd i t i o n a l  W e l l s  And F a c i l i t i e s

As o f  June 1 ,  1 9 8 0 ,  244 o i l  w e l l s  were connected  and capab le  o f  p r o ­

duc ing to  the  Flow S t a t i o n s /G a t h e r i n g  C en t e r s .  An a d d i t i o n a l  40  w e l l s  
have been added in  th e  Western Ope ra t ing  Area as o f  May 3 1 ,  1 9 8 1 .  In  

t h e  Eas te rn  Ope ra t ing  A rea ,  27 new w e l l s  were added as o f  May 3 1 ,  1981 .



The t o t a l  number o f  o i l  p ro r  ing w e l l s  connec ted  and produ<">ng on 

May 31 ,  1981 was 311 .  Of t h e se ,  160 a r e  irt t h e  Easte rn  Ope ra t ing  Area 
and 151 in the Weste rn  Ope ra t ing  Area . In a d d i t i o n ,  53 w e l l s  have been 
d r i l l e d  and comp le ted  but a r e  awa i t ing  p e r f o r a t i o n .  The bo t tomho le  
l o c a t i o n s  o f  the  o i l  p roduc ing w e l l s  d r i l l e d  as o f  May 31 ,  1981 a r e  

shown in  F ig u re  1 ,  t o g e t h e r  with  p o s s i b l e  f u t u r e  160 -a c re  l o c a t i o n s .

Dur ing the  p a s t  y e a r ,  4 gas i n j e c t i o n  w e l l s  were p e r f o r a t e d  a t  th e  West 

Gas I n j e c t i o n  Pad,  b r i n g i n g  the  t o t a l  number o f  gas i n j e c t i o n  w e l l s  t o  

18 .

D r i l l i n g  i s  c u r r e n t l y  in  p ro g re s s  a t  D r i l l  S i t e s  12,  14 ,  16 ,  and 17 in  
the  Eas te rn  Ope ra t ing  A rea .  In the  Western Ope ra t ing  Area d r i l l i n g  i s  

in p ro g re s s  on D r i l l  Pads A, G, H, M, N, and Y.

F igu re  2 shows the  l o c a t i o n  o f  e x i s t i n g  p ro d u c t i o n  f a c i l i t i e s ,  p i p e ­
l i n e s ,  r o a d s ,  b r i d g e s ,  a i r s t r i p s  and base camps, t o g e th e r  with f a c i l ­

i t i e s  under c o n s t r u c t i o n  and p o s s i b l e  f u t u r e  f a c i l i t i e s .

Continued Deve lopment

Wel l and f a c i l i t y  a d d i t i o n s  a r e  c on t in u ing  in  o r d e r  to  ensu re  t h a t  
adequate f i e l d  c a p a c i t y  i s  a v a i l a b l e  to meet o i l  p i p e l i n e  demand up t o  a 

maximum annual a ve rag e  o i l  r a t e  o f  1 . 5  MMB/D, p lu s  condensate p r o d u c t i o n ,  
in acco rdance w i th  Conse rv a t io n  O rde r  Mo. 145 .  F i e l d  f a c i l i t i e s  w i l l  
a l s o  be a v a i l a b l e  t o  accommodate gas p i p e l i n e  d e l i v e r i e s  o f  2 . 0  BCF/D 

when a gas p i p e l i n e  and p l a n t  t o  c o n d i t i o n  gas to  s p e c i f i c a t i o n  can be 
comp le ted .



Curren t  p lan s  e n v i s i o n  a i  .a l  o f  409  w e l l s  in  the Easte i  Ope ra t ing  

Area and 397 w e l l s  in  the  Western Ope ra t ing  Area by the  end o f  1984 .  

These we l l  count e s t im a t e s  i n c lu d e  c u r r e n t  and f u t u r e  1 6 0 -a c r e  d e v e l ­
opment w e l l s ,  w a te r  i n j e c t i o n  w e l l s ,  and w e l l s  p roposed f o r  d r i l l i n g  on 
reduced spac ing .  Cont inued deve lopment d r i l l i n g  w i l l  r e q u i r e  the e x ­
pans ion o f  some D r i l l  S i t e s / D r i l l  Pads as w e l l  as the  c o n s t r u c t i o n  o f  
new ones.  F a c i l i t i e s  t o  c on n e c t - t h e s e  w e l l s  and c o n t r o l  t h e i r  p r o ­
duc t ion  a r e  e i t h e r  being des igned o r  f a b r i c a t e d  and w i l l  be i n s t a l l e d  in 
c on ju nc t i on  w ith  d r i l l i n g  o p e r a t i o n s .  In  r e g a rd  t o  reduced spac ing  an 
a p p l i c a t i o n  t o  change F i e l d  Ru le  2 (w e l l  s p a c in g )  o f  C on se rv a t io n  Order 

145 ,  Prudhoe O i l  P o o l ,  has been f i l e d  w ith  th e  A laska  O i l  and Gas Con­
s e r v a t i o n  Commission. Upon app rova l  by the Commission,  t h i s  w i l l  a l l ow  

w e l l s  t o  be spaced c l o s e r  than 2000 f e e t .

Gas i n j e c t i o n  c a p a c i t y  w i l l  be in c r e a s ed  w i th  the  a d d i t i o n  o f  one low -  
s tage compressor  a t  the  C en t r a l  Gas I n j e c t i o n  P l a n t .  Schedu led f o r  
d e l i v e r y  on the  1981 barge sh ipment ,  t h i s  w i l l  b r i n g  the t o t a l  number o f  
compressors up to  9 l ow -s t a g e  and 4 h ig h - s t a g e  u n i t s .  The a d d i t i o n  o f  4 

gas i n j e c t i o n  w e l l s  a t  th e  West Gas I n j e c t i o n  Pad du r ing  the p a s t  y e a r  
w i l l  p ro v id e  adequate i n j e c t i o n  w e l l  c a p a c i t y  f o r  the  schedu led in c r e a s e  

in compression c a p a c i t y .  S u f f i c i e n t  i n j e c t i v i t y  w i l l  be a v a i l a b l e  

du r ing  normal i n j e c t i o n  w e l l  maintenance o r  s t im u l a t i o n .

Low p re s su r e  systems w i l l  be i n s t a l l e d  in  annua l  inc rements  c o v e r i n g  
s e ve ra l  y e a r s .  The f i r s t  in c rem en t ,  t o  be i n s t a l l e d  a t  Flow S t a t i o n  2 ,  
i s  schedu led t o  be o p e r a t i o n a l  in e a r l y  1982 .  C u r r en t  p lan s  i n d i c a t e

8 0  C



th a t  by 1984 a l l  t h r e e  Fir S t a t i o n s  in  the Eas te rn  Opert ng Area w i l l  
have low p r e s s u r e  c a p a b i l i t y .  In the Western Ope ra t ing  A r e a ,  a l l  Gath­
e r i n g  Cen te r s  w i l l  be f u l l y  commissioned f o r  low p re s s u re  o p e r a t i o n  by 
1984 ,  w i th  th e  f i r s t  inc rement be ing i n s t a l l e d  a t  Ga the r ing  C en t e r  2 in 

1 9 3 3 .

I t  ’’ c u r r e n t l y  expec ted  t h a t  gas l i f t  w i l l  commence in  1984 a t  a l l  Flow 
S t a t i o n s  in  the  E a s t e rn  Ope ra t ing  A rea .  Gas l i f t  du r ing  1984 w i l l  be 
accompl ished  w i th  the  i n s t a l l a t i o n  o f  one compressor a t  Flow S t a t i o n  3 
w i th  gas l i f t  t r a n sm i s s i o n  l i n e s  to  th e  o t h e r  Flow S t a t i o n s .  P l a n s  f o r  
expanding gas l i f t  beyond t h i s  i n i t i a l  inc rement a r e  n o t  y e t  f i r m .

However, s t u d i e s  a r e  c on t in u in g  in  o r d e r  to determ ine the  optimum t im ing  
and o p e r a t i o n a l  a s p e c t s  o f  f u t u r e  inc remen ts .  I t  i s  c u r r e n t l y  expec ted  

t h a t  by 1986 gas l i f t  gas usage w i l l  approach 1 . 2  BCF/D and w i l l  be 
a v a i l a b l e  a t  a l l  s i x  Ga the r ing  C en te r s /F l ow  S t a t i o n s .

An i n i t i a l  i nc rement  o f  produced wa te r  i n j e c t i o n  f a c i l i t i e s  was i n ­
s t a l l e d  a t  F low S t a t i o n  2 du r ing  the  p a s t  y e a r .  Flow S t a t i o n  1 a l r e a d y  

has produced wa te r  i n j e c t i o n  f a c i l i t i e s  as a r e s u l t  o f  th e  D r i l l  S i t e  5 
v/ater i n j e c t i v i t y  t e s t s .  C u r r e n t  p lan s  i n d i c a t e  th a t  a d d i t i o n a l  i n c r e ­

ments o f  produced wa te r  i n j e c t i o n  f a c i l i t i e s  w i l l  be added a t  each Flow 

S t a t i o n /G a t h e r i n g  C en te r  th rough  1986 .  By the end o f  1 9 8 6 ,  t o t a l  
i n s t a l l e d  produced v /a te r  i n j e c t i o n  c a p a c i t y ,  in c lu d ing  s p a r e s ,  i s  e x ­
pected t o  be j u s t  under  1 . 6  MMBWD, w i th  about 900 MBWD c a p a c i t y  i n  the  
Western Ope ra t ing  Area and about  700 MBWD c ap a c i t y  in the  E a s t e r n  Oper ­

a t i n g  A rea .  U l t im a t e  i n j e c t i o n  o f  produced wa te r  i s  c u r r e n t l y  a n t i c i ­

pated t o  be about  1 . 0  MMBD. Produced wate r  i n j e c t i o n  i n t o  t h e  S a d l e r o c h i t



i s  expected t o  commence a t  T / S t a t i o n  2 when s i g n i f i c a n t  i n t i  t i e s  o f  
produced wate r  become a v a i l a b l e .  Th is  i s  c u r r e n t l y  expected t o  o c cu r  

du r ing  e a r l y  1982.

Ma jo r  m i l e s t o n e s  toward s t a r t u p  o f  a sea wa te r  sou rce  w a t e r f l o o d  have 

been accompl ished du r ing  the p a s t  y e a r .  In e a r l y  May, 1 9 8 0 ,  a p u b l i c  
h ea r ing  v/as he ld  b e f o r e  the A laska O i l  and Gas C on se rv a t io n  Commission 
(AOGCC) in  which the  U n i t  d is cus sed  the  p la n s  f o r  imp lemen ta t ion  o f  a 
tv/o m i l l i o n  b a r r e l  p e r  day sou rce  w a te r  i n j e c t i o n  program and a p roduced 
w a te r  i n j e c t i o n  p rogram. Dur ing the  l a s t  h a l f  o f  1 9 8 0 ,  the  E n v i r o n ­
mental Impact S ta tement  p rocess  was comp le ted  and on Janua ry  2 ,  1 9 8 1 ,  

th e  U .S .  Army Corps o f  Engineers  i s su ed  a p e rm i t  app rov ing  the  p roposed  

B e a u f o r t  Sea v/ater s ou r c e  p l a n t  and a s s o c i a t e d  on - sh o re  f a c i l i t i e s .  As 
p a r t  o f  the  p e rm i t ,  s t i p u l a t i o n s  f o r  a m o n i t o r i n g  program were i n c l u d e d .  
Th is  program would a l l o w  e v a l u a t i o n  o f  th e  e f f e c t s  o f  the  dock e x t e n s i o n ,  
wa te r  i n t a k e ,  and w a te r  t r e a tm en t  p l a n t  on the  l o c a l  ecosys tem . In  
March, 1 981 ,  an A p p l i c a t i o n  f o r  A d d i t i o n a l  Recove ry  v/as app roved  by the  
AOGCC. A l l  o t h e r  m a j o r  pe rm i ts  a r e  now in -h a n d .  These m a j o r  p e rm i t s  
and a pp ro v a l s  by th e  agenc ies  and the  AOGCC have a l l ow ed  the O p e r a t o r s  
t o  proceed toward f u l l  s c a l e  w a t e r f l o o d  s t a r t u p  in  1984 w i th  2 m i l l i o n  
b a r r e l s  p e r  day o f  i n s t a l l e d  pump c a p a c i t y .  The des ign  and p rocu remen t  

o f  m a t e r i a l s  f o r  t h i s  ma jo r  s ou rc e  w a t e r f l o o d  i s  p roceed ing  on s c h ed u le .  
Source wate r  i n j e c t i o n  i s  a n t i c i p a t e d  t o  commence abou t  in id -1984  a t  a 
r a t e  o f  between 1 . 5  and 2 . 0  MMBD.

R e s e r v o i r  a n a l y s i s  c on t inue s  w i th  emphasis  on w a t e r f l o o d  o p t im i z a t i o n  

i n c lu d in g  p a t t e r n  s e l e c t i o n  and w a t e r  vo lume d i s t r i b u t i o n .  C on t in u ing



»-spot p a t t e r n  a r i l l  S i t e  5
tA

ion r e g a rd in g  expec ted  v / a te r f i o od  
' ® f 5 . ® a ® f B r e a k t h r o u g h  t im in g ,  produced v/ater vo lumes, 

^pa t t e rn  has pe r fo rmed as expec ted .

s t u d i e s  a r e  being conducted 

o f  the  f i e l d .  Dur ing the  

s a r e a  o f  the f i e l d  t o
f a u l t e d  a r e a .  Two 

and the  ARCO 

schedu led  f o r  c o n v e r -  

A S a d l e r o c h i t  p ro duc t ion  t e s t  i s  
p r i o r  t o  c o n v e r s i o n .  The g e o l o g i c ,

ng used t o  improve t h e  r e s e r v o i r  
s t u d i e s  a r e  add re s s in g  w e l l  

t i e s  deve lopment .
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ARCO A la s k a ,  Inc .
P. 0 .  Box 360 
Anchorage. AK 99510

Soh io  A laska Pe t ro leum Company 
Pouch 6 -6 12  
Anchorage ,  AK 99502

J u l y  2 ,  1981

D i r e c t o r  
S t a t e  o f  A laska
D iv i s i o n  o f  M in e r a l s  & Energy Management 
Department o f  N a tu ra l  Resou rces  
703 W. No r the rn  L ig h t s  B ou le v a rd  
Anchorage, A laska  99502
S u b j e c t :  EXHIBIT E - l

Soh io  A la ska  P e t ro l e um  Company and ARCO A la s k a ,  I n c . ,  as O pe ra t o r s  o f  
the Prudhoe Bay U n i t ,  r e s p e c t f u l l y  submit h e rew i th  a p rog re s s  r e p o r t  f o r  
the tw e lv e  ( 1 2 )  months ending June 1980 ,  as r e q u i r e d  by the f i n a l  p a r a ­
graph o f  E x h i b i t  E - l  t o  the  Prudhoe Bay Un i t  Agreement.

S i n c e r e l y ,

PLAN OF DEVELOPMENT AND OPERATION FOR 
LANDS OUTSIDE THE INITIAL PARTICIPATING 
AREAS -  PRUDHOE BAY UNIT AGREEMENT 
STATE OF ALASKA

Dear S i r :

Vice P r e s i d e n t  
ARCO A la s k a ,  I n c .

A s s i s t a n t  Genera l Mangager 
(O p e r a t i o n s )

S oh io  A la ska  Pe t ro leum Company

c r
Attachment



PLAN OF DEVELOPMENT AND. OPERATION FOR LANDS 
OUTSIDE THE INITIAL PARTICIPATING AREAS 

PROGRESS REPORT -  JULY I ,  1980 TO JUNE 2 0 ,  1981

L isbu rn e  R e s e r v o i r  Area

v V •• • * •
During the  r e p o r t  p e r i o d , - t h e  L isbu rne l im e s t o n e  f o rm a t i o n  v/as pene­
t r a t e d  by one w e l l ,  S o h i o ' s  Sag De l t a  No. 5 on l e a s e  No. ADL 3 4 6 3 0 .  The 
w e l l  was lo c a t e d  727 '  e a s t  o f  west l i n e  and 2322 '  n o r th  o f  s ou th  l i n e ,  
S e c t i o n  3 6 ,  T12N, R15E, UPM. The we l l was spudded Feb rua ry  3 ,  1981 and 

d r i l l e d  to a t o t a l  depth  o f  1 1 , 0 6 3 '  MD and suspended on A p r i l  1 4 ,  1 98 1 .  
The r e s u l t s  a r e  c o n f i d e n t i a l  and a re  on f i l e  w i th  the S t a t e  O i l  and Gas 

Conse rva t ion  Commission.

S oh io  i s  p r e s e n t l y  a s s e s s i n g  the g e o l o g i c a l  i n f o rm a t i o n  o b t a in e d  f rom  

Sag D e l t a  No. 5 b e f o r e  d ec id ing  on f u t u r e  d r i l l i n g  a c t i v i t y  in  th e  a r e a .  
A sma l l  amount o f  new s e i sm ic  data  was o b t a in ed  du r ing  the  p a s t  y e a r  and 
e v a l u a t i o n  o f  the L i s bu rn e  R e s e r v o i r  con t inued  t o  a s c e r t a i n  i t s  d e v e l ­

opment p o s s i b i l i t i e s .

ARCO i s  c u r r e n t l y  in  th e  f i n a l  design s tage s  o f  t h e  extended p r o d u c t i o n  

t e s t  p lanned f o r  t h e  West Bay S t a t e  No. 1 w e l l .  Mechanical  p rob lem s  in 
the  we l l  have de layed  s t a r t u p  o f  the t e s t ,  which i s  now expec ted  d u r i n g  

the  f a l l  o f  1981.  The extended p roduc t ion  t e s t  w i l l  i n c r e a s e  u n d e r ­

s tand ing  o f  the  p r o d u c t i v i t y  o f  the  L i sbu rne  r e s e r v o i r ,  and p r o v i d e  

i n f o rm a t i o n  f o r  c oncep tua l  development s t u d i e s .  F u r t h e r  d e l i n e a t i o n  
d r i l l i n g  may be r e q u i r e d  t o  b e t t e r  d e f i n e  L i s b u r n e  geo logy .



PPRUDHOE BAY UNIT 

ANNUAL PROGRESS REPORT

In accordance with provisions of the Prudhoe Bay Unit Agreement, this 

Annual Progress Report has been prepared for submission to the Director, 

Division of Minerals & Energy Management, Department of Natural Resources. 

The purpose of this report is to sunmarize the previous years' activ­

ities rder the plan of development and operation, which is incorporated 

in the Unit Agreenent as Exhibit 1E'.

Oil Production

Since July 1, 1979 production to the TAPS line has been essentially 

continuous, with only very brief interruptions. During the period 

of July 1, 1979 to May 31, 1980, a total of 484 MMB were delivered 

to the pipeline at an average rate of 1442 MBPD. Total net oil 

production from the field frcm April 1, 1977 (the effective date of 

the Prudhoe Bay Unit) to May 31, 1980 is 1212 MMB, including approxi­

mately 2.45 MMB net to the crude oil topping plant.

Gas Production and Injection

Since July 1, 1979 to May 31, 1980 a total of 480 MMMSCF of gas has been 

produced from the field and 437 M4MSCF was reinjected into the gas 

cap of the Prudhoe Oil Pool. The majority of the remaining 43 MMMSCF 

has been used as fuel, purge and pilot gas, v .th only a minor amount 

flared. Flaring has been reduced to practical minimums and has been 

in accordance with the rules established by the State of Alaska,

Division of Oil & Gas Conservation in Conservation Order No. 145-A, 

of January 12, 1978.



A R C o  A l a s k a ,  I n c .
P .  0 .  B o x  100360  
A n c h o r a g e ,  AK  99510

S o h i o  A l a s k a  P e t r o l e u m  C o m p a n y  
P o u c h  6 - 6 1 2  
A n c h o r a g e ,  AK  99502

J u n e  29 ,  1984

D i r e c t o r  
S t a t e  o f  A l a s k a  
D i v i s i o n  o f  O i l  & G a s  
D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s
P o u c h  7 - 0 3 4  c < ___
A n c h o r a g e ,  A K  995 10  ^

R E :  P R U D H O E  B A Y  UN IT  A N N U A L  P R O G R E S S  R E P O R T

In a c c o r d a n c e  w i t h  t h e  r e q u i r e m e n t s  o f  t h e  P r u d h o e  B a y  U n i t  A g r e e m e n t ,  w e  a r e  
s u b m i t t i n g  a n  a n n u a l  p r o g r e s s  r e p o r t  o f  t h e  a c t i v i t i e s  p e r f o r m e d  u n d e r  t h e  P l a n  o f  
D e v e l o p m e n t  i n c l u d e d  a s  E x h i b i t  ' E \

I f  y o u  s h o u l d  h a v e  q u e s t i o n s  r e g a r d i n g  t h i s  r e p o r t ,  p l e a s e  d o  n o t  h e s i t a t e  t o  c o n t a c t  t h e  
u n d e r s i g n e d .

S i n c e r e l y ,

L.  E .  T a t e  \
V i c e  P r e s i d e n t
E n g i n e e r i n g  a n d  E x t e n s i o n  E x p l o r a t i o n  
A R C o  A l a s k a ,  I n c .

V i c e  P r e s i d e n t  
O p e r a t i o n s  a n d  E n g i n e e r i n g  
S o h i o  A l a s k a  P e t r o l e u m  C o m p a n y

c s r
0 5 3 7A
A t t a c h m e n t



P R U D H O E  BAY  U N IT  

A N N U A L  P R O G R E S S  R E P O R T

In a c c o r d a n c e  w i t h  t h e  p r o v i s i o n s  o f  t h e  P r u d h o e  B a y  U n i t  A g r e e m e n t ,  t h i s  A n n u a l  

P r o g r e s s  R e p o r t  h a s  b e e n  p r e p a r e d  f o r  s u b m i s s i o n  t o  t h e  D i r e c t o r ,  D i v i s i o n  o f  M i n e r a l s  

a n d  E n e r g y  M a n a g e m e n t ,  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s .  T h e  p u r p o s e  o f  t h i s  r e p o r t  is 

t o  s u m m a r i z e  t h e  p r i o r  y e a r ' s  a c t i v i t i e s  u n d e r  t h e  P l a n  o f  D e v e l o p m e n t  a n d  O p e r a t i o n  

w h i c h  is i n c o r p o r a t e d  in t h e  U n i t  O p e r a t i n g  A g r e e m e n t  a s  E x h i b i t  "E " .

O i l  P r o d u c t i o n

S i n c e  J u n e  1, 1983, p r o d u c t i o n  t o  t h e  T A P S  l i n e  h a s  e s s e n t i a l l y  b e e n  c o n t i n u o u s  a t  

a p p r o x i m a t e l y  1.5 M M B O P D ,  w i t h  o n l y  a  f e w  b r i e f  s h o r t f a l l s  o c c u r i n g  d u r i n g  t h e  l a s t  

y e a r .  T h e s e  s h o r t f a l l s ,  w h i c h  w e r e  p r i m a r i l y  a s s o c i a t e d  w i t h  r o u t i n e  m a i n t e n a n c e  

a c t i v i t i e s  o f  t h e  P r u d h o e  B a y  F i e l d  o r  T A P S  f a c i l i t i e s ,  w e r e  m a d e  up  f o r  t h e  c a l e n d a r  y e a r  

1983 a s  w i l l  s u b s e q u e n t  s h o r t f a l l s  in 1984 .  D u r i n g  t h e  p e r i o d  J u n e  1, 1983 t h r o u g h  M a y  31, 

1984,  a  t o t a l  o f  559 MMB o f  o i l  a n d  c o n d e n s a t e  w a s  d e l i v e r e d  t o  t h e  T A P S  l i n e  a t  a n  

a v e r a g e  r a t e  o f  1528 M B P D .  T o t a l  n e t  o i l  a n d  c o n d e n s a t e  p r o d u c t i o n  f r o m  t h e  f i e l d  f r o m  

A p r i l  1, 1977 ( t h e  e f f e c t i v e  d a t e  o f  t h e  P r u d h o e  B a y  U n i t )  t h r o u g h  M ay  31, 1984 i s  3442  

M MB ,  i n c l u d i n g  a p p r o x i m a t e l y  7 .8 M MB t o  t h e  C r u d e  O i l  T o p p i n g  P l a n t .

G a s  P r o d u c t i o n  a n d  I n j e c t i o n

F r o m  J u n e  1, 1983 t h r o u g h  M ay  31,  1984,  a  t o t a l  o f  825 B C F  o f  g a s  w a s  p r o d u c e d  f r o m  t h e  

f i e l d  a n d  7 5 3  B C F  w a s  i n j e c t e d  i n t o  t h e  g a s  c a p  o f  t h e  P r u d h o e  O i l  P o o l .  T h e  m a j o r i t y  o f  

t h e  r e m a i n i n g  72 B C F  w a s  u s e d  a s  f u e l ,  p u r g e  a n d  p i l o t  g a s ,  o r  i n j e c t e d  in c o n n e c t i o n  w i t h
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A R C o  A l a s k a ,  Inc.
P .  0 .  Box  100360 
A n c h o r a g e ,  AK  89510

S o h i o  A l a s k a  P e t r o l e u m  C o m p a n y  
P o u c h  6 -6 12  
A n c h o r a g e ,  A K  99502

J u n e  29 ,  1984

D i r e c t o r  
S t a t e  o f  A l a s k a  
D i v i s i o n  o f  O i l  & G a s  
D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s
P o u c h  7 -0 34  <-(_ c  w ,
A n c h o r a g e ,  A K  99510  “

R E :  P R U D H O E  BA Y  U N IT  A N N U A L  P R O G R E S S  R E P O R T

In a c c o r d a n c e  w i t h  t h e  r e q u i r e m e n t s  o f  t h e  P r u d h o e  B a y  U n i t  A g r e e m e n t ,  w e  a r e  
s u b m i t t i n g  a n  a n n u a l  p r o g r e s s  r e p o r t  o f  t h e  a c t i v i t i e s  p e r f o r m e d  u n d e r  t h e  P l a n  o f  
D e v e l o p m e n t  i n c l u d e d  a s  E x h i b i t  ' E ' .

I f  y o u  s h o u l d  h a v e  q u e s t i o n s  r e g a r d i n g  t h i s  r e p o r t ,  p l e a s e  d o  n o t  h e s i t a t e  t o  c o n t a c t  t h e  
u n d e r s i g n e d .

S i n c e r e l y ,

L.  E .  T a t e  \

V i c e  P r e s i d e n t
E n g i n e e r i n g  a n d  E x t e n s i o n  E x p l o r a t i o n  
A R C o  A l a s k a ,  I n c .

P .  J .  M a r t i n  
V i c e  P r e s i d e n t  
O p e r a t i o n s  a n d  E n g i n e e r i n g  
S o h i o  A l a s k a  P e t r o l e u m  C o m p a n y

c s r
0 5 3 7A
A t t a c h m e n t



P R U D H O E  B A Y  U N IT  

A N N U A L  P R O G R E S S  R E P O R T

In a c c o r d a n c e  w i t h  t h e  p r o v i s i o n s  o f  t h e  P r u d h o e  B a y  U n i t  A g r e e m e n t ,  t h i s  A n n u a l  

P r o g r e s s  R e p o r t  h a s  b e e n  p r e p a r e d  f o r  s u b m i s s i o n  t o  t h e  D i r e c t o r ,  D i v i s i o n  o f  M i n e r a l s  

a n d  E n e r g y  M a n a g e m e n t ,  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s .  T h e  p u r p o s e  o f  t h i s  r e p o r t  is 

t o  s u m m a r i z e  t h e  p r i o r  y e a r ' s  a c t i v i t i e s  u n d e r  t h e  P l a n  o f  D e v e l o p m e n t  a n d  O p e r a t i o n  

w h i c h  is i n c o r p o r a t e d  in  t h e  U n i t  O p e r a t i n g  A g r e e m e n t  a s  E x h i b i t  "E " .

O i l  P r o d u c t i o n

S i n c e  J u n e  1, 1983, p r o d u c t i o n  t o  t h e  T A P S  l i n e  h a s  e s s e n t i a l l y  b e e n  c o n t i n u o u s  a t  

a p p r o x i m a t e l y  1.5 ?*IMBOPD, w i t h  o n l y  a  f e w  b r i e f  s h o r t f a l l s  o c c u r i n g  d u r i n g  t h e  l a s t  

y e a r .  T h e s e  s h o r t f a l l s ,  w h i c h  w e r e  p r i m a r i l y  a s s o c i a t e d  w i t h  r o u t i n e  m a i n t e n a n c e  

a c t i v i t i e s  o f  t h e  P r u d h o e  B a y  F i e l d  o r  T A P S  f a c i l i t i e s ,  w e r e  m a d e  up  f o r  t h e  c a l e n d a r  y e a r  

1983 a s  w i l l  s u b s e q u e n t  s h o r t f a l l s  in 1984 .  D u r i n g  t h e  p e r i o d  J u n e  1, 1983 t h r o u g h  M ay  31, 

1984, a  t o t a l  o f  559 MMB o f  o i l  a n d  c o n d e n s a t e  v /a s  d e l i v e r e d  t o  t h e  T A P S  l i n e  a t  a n  

a v e r a g e  r a t e  o f  1528 ?<1BPD. T o t a l  n e t  o i l  a n d  c o n d e n s a t e  p r o d u c t i o n  f r o m  t h e  f i e l d  f r o m  

A p r i l  1, 1977 ( t h e  e f f e c t i v e  d a t e  o f  t h e  P r u d h o e  B a y  U n i t )  t h r o u g h  M a y  31, 1984 i s  3442  

MMB ,  i n c l u d i n g  a p p r o x i m a t e l y  7 . 8  MMB t o  t h e  C r u d e  Oi l  T o p p i n g  P l a n t .

G a s  P r o d u c t i o n  a n d  I n j e c t i o n

F r o m  J u n e  1, 1983 t h r o u g h  May  31 ,  1984, a  t o t a l  o f  825  B C F  o f  g a s  w a s  p r o d u c e d  f r o m  t h e  

f i e l d  a n d  753  B C F  v /a s  i n j e c t e d  i n t o  t h e  g a s  c a p  o f  t h e  P r u d h o e  O i l  P o o l .  T h e  m a j o r i t y  o f  

t h e  r e m a i n i n g  72  B C F  w a s  u s e d  a s  f u e l ,  p u r g e  a n d  p i l o t  g a s ,  o r  i n j e c t e d  in c o n n e c t i o n  w i t h



t h e  F l o w  S t a t i o n  3 I n j e c t i o n  P r o j e c t  ( F S - 3  J.P), w i t h  o n l y  a  m i n o r  a m o u n t  f l a r e d .  N o t  

i n c l u d e d  in  t h e  a b o v e  i s  120 M M C F  f l a r e d  t h r o u g h  M ay  31 ,  1984 ,  t o  a l l o w  l o n g - t e r m  

p r o d u c t i o n  t e s t i n g  o f  W e s t  E n d  w e l l  2 1 - 1 1 - 1 2  in a c c o r d a n c e  w i t h  S t a t e  o f  A l a s k a ,  O i l  a n d  

G a s  C o n s e r v a t i o n  C o m m i s s i o n  O r d e r  145 a s  a m e n d e d  F e b r u a r y  14, 1984 .

W a t e r  P r o d u c t i o n

W a t e r  p r o d u c t i o n  b e t w e e n  J u n e  1, 1983 a n d  M a y  31,  1984, w a s  28 .4  MMBW,  a n  a v e r a g e  

w a t e r  c u t  o f  4 . 8 % .  O f  t h i s  t o t a l ,  6.1 MMBW w a s  p r o d u c e d  i n t e n t i o n a l l y  f r o m  f o u r  D r i l l  

S i t e  14 w e l l s  in t h e  E a s t e r n  O p e r a t i n g  A r e a  in  o r d e r  t o  s u p p l y  s u f f i c i e n t  i n j e c t i o n  w a t e r  

f o r  t h e  F S - 3  IP .  E x c l u d i n g  w a t e r  p r o d u c t i o n  f r o m  t h e  f o u r  s o u r c e  w e l l s ,  t o t a l  w a t e r  

i n c r e a s e d  f r o m  t h e  15.2 MMBW t h e  p r e v i o u s  r e p o r t  p e r i o d  t o  22 .4  MMBW d u r i n g  t h i s  

r e p o r t i n g  p e r i o d .  T h i s  i n c r e a s e d  w a t e r  p r o d u c t i o n  is p r i m a r i l y  a  r e s u l t  o f  c o m m i s s i o n i n g  

l ow  p r e s s u r e  p r o d u c t i o n  a n d  g a s - l i f t  f a c i l i t i e s .

In  t h e  E a s t e r n  O p e r a t i n g  A r e a  ( E O A ) ,  p r o d u c e d  w a t e r  i n j e c t i o n  i n t o  t h e  S a d l e r o c h i t  is 

c o n t i n u i n g  a t  D r i l l  S i t e s  12, 13 a n d  14 in  c o n n e c t i o n  w i t h  t h e  F S - 3  IP a n d  a t  D r i l l  S i t e  4.  In 

t h e  W e s t e r n  O p e r a t i n g  A r e a  (W OA ) ,  p r o d u c e d  w a t e r  i n j e c t i o n  i n t o  t h e  S a d l e r o c h i t  is 

c o n t i n u i n g  a t  We l l  P a d  R a n d  is p l a n n e d  t o  b e  i n i t i a t e d  a t  W e l l  P a d s  F a n d  X by  y e a r - e n d .

F i e l d  D e v e l o p m e n t

A s  o f  M a y  31 ,  1984, a  t o t a l  o f  598  w e l l s  w e r e  d r i l l e d ,  c o m p l e t e d ,  a n d  c o n n e c t e d  f o r  

p r o d u c t i o n  o r  i n j e c t i o n  s e r v i c e  t o  t h e i r  r e s p e c t i v e  s e p a r a t i o n  c e n t e r ,  o f  w h i c h  306 a n d  292 

w e l l s  w e r e  l o c a t e d  in  t h e  E O A  a n d  W OA ,  r e s p e c t i v e l y .  T h i s  r e p r e s e n t s  a n  i n c r e a s e  o f  94 

w e l l s  c o n n e c t e d  f o r  p r o d u c t i o n  o r  i n j e c t i o n  s e r v i c e  o v e r  t h e  p a s t  y e a r .  A n  a d d i t i o n a l  56



w e l l s ,  23 in  t h e  E O A  a n d  33 in  t h e  W OA ,  h a v e  b e e n  d r i l l e d  a n d  c o m p l e t e d  b u t  a r e  a w a i t i n g  

p e r f o r a t i o n  a n d / o r  p r o d u c t i o n  f a c i l i t i e s .  T h e  b o t t o m - h o l e  l o c a t i o n s  o f  t h e  654 p r o d u c t i o n  

a n d  i n j e c t i o n  w e l l s  d r i l l e d  a s  o f  M a y  31,  1984 a r e  s h o w n  o n  F i g u r e  1. O f  t h e  t o t a l ,  483 

w e l l s  a r e  1 6 0 - a c r e  l o c a t i o n s  a n d  171 w e l l s  a r e  8 0 - a c r e  l o c a t i o n s .  A s  o f  M ay  31,  1984, 

d r i l l i n g  w a s  in  p r o g r e s s  a t  D r i l l  S i t e s  3 a n d  12 i n  t h e  E O A  a n d  a t  W e l l  P a d s  S a n d  X in  t h e  

W OA .

C u r r e n t  p l a n s  e n v i s i o n  a n  e s t i m a t e d  880 t o  950 w e l l s  w i l l  b e  d r i l l e d  in  t h e  m a i n  a r e a  o f  

t h e  f i e l d .  O f  t h e s e ,  459 t o  499  a r e  in t h e  E O A  a n d  421 t o  451 a r e  i n  t h e  W O A .  T h e s e  w e l l  

c o u n t  e s t i m a t e s  i n c l u d e  1 6 0 - a c r e  d e v e l o p m e n t  w e l l s ,  8 0 - a c r e  i n f i l l  w e l l s ,  w a t e r  i n j e c t i o n  

w e l l s ,  a n d  w e l l s  a s s o c i a t e d  w i t h  t h e  F S - 3  IP .  C u r r e n t  p r o j e c t i o n s  i n d i c a t e  t h a t  m o s t  o f  

t h e  w e l l s  w i l l  b e  d r i l l e d  by  1988.  C o n t i n u e d  d e v e l o p m e n t  d r i l l i n g  w i l l  r e q u i r e  p r i m a r i l y  t h e  

e x p a n s i o n  o f  e x i s t i n g  d r i l l  s i t e s  a n d  w e l l  p a d s  i n  a d d i t i o n  t o  t h e  p o s s i b l e  c o n s t r u c t i o n  o f  

o n e  n e w  d r i l l  s i t e .  F a c i l i t i e s  t o  t i e - i n  t h e s e  w e l l s  a r e  e i t h e r  b e i n g  d e s i g n e d  o r  f a b r i c a t e d  

a n d  w i l l  b e  i n s t a l l e d  c o i n c i d e n t a l  w i t h  d r i l l i n g  o p e r a t i o n s .  F o l l o w i n g  t h e  1984 S e a l i f t ,  

f a c i l i t i e s  w i l l  b e  a v a i l a b l e  t o  a c c o m m o d a t e  a p p r o x i m a t e l y  772 w e l l s .

F i g u r e  2 s h o w s  t h e  l o c a t i o n  o f  e x i s t i n g  p r o d u c t i o n  f a c i l i t i e s ,  p i p e l i n e s ,  r o a d s ,  b r i d g e s ,  

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

f a c i l i t i e s .

We l l  a n d  f a c i l i t y  a d d i t i o n s  a r e  c o n t i n u i n g  in  o r d e r  t o  e n s u r e  t h a t  a d e q u a t e  f i e l d  c a p a c i t y  

is a v a i l a b l e  t o  m e e t  o i l  p i p e l i n e  d e m a n d  u p  t o  a  m a x i m u m  a n n u a l  a v e r a g e  o i l  r a t e  o f  1.5 

M M B O P D ,  p l u s  c o n d e n s a t e  p r o d u c t i o n ,  in  a c c o r d a n c e  w i t h  C o n s e . v a t i o n  O r d e r  No .  145. 

B a s e d  o n  f i v e  y e a r  p l a n n i n g  s t u d i e s ,  t h e  U n i t  e x p e c t s  t o  m a i n t a i n  t h i s  a v e r a g e  o i l



p r o d u c t i o n  r a t e  t h r o u g h  1986 .  T h e s e  s a m e  s t u d i e s  a l s o  i n d i c a t e  t h a t  in  1987 t h e  U n i t  w i l l  

n o t  b e  a b l e  t o  m a i n t a i n  t h i s  a n n u a l  a v e r a g e  o i l  r a t e  d u e  p r i m a r i l y  t o  t h e  e x p a n d i n g  g a s  c a p  

c o m b i n e d  w i t h  f i n i t e  f i e l d  g a s  h a n d l i n g  c a p a c i t y .  F i e l d  f a c i l i t i e s  a r e  e x p e c t e d  t o  b e  

a v a i l a b l e  t o  a c c o m m o d a t e  g a s  s a l e s  o f  a p p r o x i m a t e l y  2 .0  B C F D  w h e n  g a s  t r a n s p o r t a t i o n  

f a c i l i t i e s  b e c o m e  a v a i l a b l e .

A l l  p l a n n e d  l ow  p r e s s u r e  c o m p r e s s i o n  f a c i l i t i e s  f o r  t h e  s i x  s e p a r a t i o n  c e n t e r s  h a v e  b e e n  

s e a l i f t e d ,  a n d  by  y e a r ^ e n d  1984 a l l  w i l l  b e  o p e r a t i o n a l .  G a t h e r i n g  C e n t e r s  1 a n d  3 a r e  

c u r r e n t l y  b e i n g  r e a d i e d  f o r  t h e  s t a r t  o f  t h e  l ow  p r e s s u r e  o p e r a t i o n  v / h i l e  G a t h e r i n g  C e n t e r  

2 a n d  F l o w  S t a t i o n s  1, 2 a n d  3 s y s t e m s  a r e  o p e r a t i o n a l .  A d d i t i o n a l  g a s  d e h y d r a t i o n  

c a p a c i t y  i s  p l a n n e d  f o r  e a c h  o f  t h e  g a t h e r i n g  c e n t e r s  i n  t h e  W O A  in  t h e  1987 t i m e  f r a m e .  

B a s e d  o n  c u r r e n t  p l a n s ,  29 o f  t h e  34  p r o d u c i n g  d r i l l  s i t e s  a n d  w e l l  p a d s  w i l l  h a v e  l ow  

p r e s s u r e  c a p a b i l i t y  b y  y e a r - e n d  1984 .

T h e  f i r s t  m a j o r  i n c r e m e n t  o f  t h e  g a s - l ; *‘t  s y s t e m  w a s  s e a l i f t e d  in  1983 ,  a n d  i s  o p e r a t i o n a l  

a t  F l o w  S t a t i o n  3. I n c l u d i n g  t h e  s m a l l e r  g a s - l i f t  p a c k a g e s  p r o v i d e d  in l a t e - 1 9 8 2  f o r  Wel l  

P a d  X a n d  t h e  F S - 3  IP ,  t h e  n o m i n a l  c o m p r e s s i o n  c a p a c i t y  c u r r e n t l y  a v a i l a b l e  i s  470 

M M C F D .  T h e  f i n a l  g a s - l i f t  c o m p r e s s o r  i n c r e m e n t ,  u n d e r  c o n s t r u c t i o n  in t h e  L o w e r  48 ,  is 

p l a n n e d  t o  b e  o p e r a t i o n a l  a t  G a t h e r i n g  C e n t e r  1 b y  m i d - 1 9 8 6 ,  a n d  w i l l  i n c r e a s e  t h e  

f i e l d - w i d e  c a p a c i t y  t o  a  n o m i n a l  1370 M M C F D .  T h e  g a s - l i f t  t r a n s m i s s i o n  l i n e  b e t w e e n  

s e p a r a t i o n  c e n t e r s  is o p e r a t i o n a l  a n d ,  in  e f f e c t ,  p r o v i d e s  a  h e a d e r  a r r a n g e m e n t  e x t e n d i n g  

f r o m  G a t h e r i n g  C e n t e r  2 o n  t h e  e x t r e m e  w e s t e r n  e n d  o f  t h e  f i e l d  t o  F l o w  S t a t i o n  2 o n  t h e  

e x t r e m e  e a s t e r n  e n d .  G a s - l i f t  g a s  d i s c h a r g e d  f r o m  t h e  e x i s t i n g  a n d  f u t u r e  c o m p r e s s o r s  

c a n  b e  r o u t e d  t o  a n y  o f  t h e  s i x  s e p a r a t i o n  c e n t e r s .  U l t i m a t e  g a s - l i f t  u s a g e  in  t h e  m a i n  

f i e l d  c u r r e n t l y  is p r o j e c t e d  t o  b e  in  t h e  1 . 3 - 1 . 4  B C F D  r a n g e ,  b u t  c o n t i n u e d  s t u d i e s  a r e



p l a n n e d  b a s e d  u p o n  s y s t e m  a n d  f i e l d  p e r f o r m a n c e  in  t h e  c o m i n g  y e a r s .  W h i l e  r e c o g n i z i n g  

t h a t  g a s - l i f t  w i l l  b e  p r o v i d e d  t o  w e l l s  o n  a  p r i o r i t y  a n d  a s - n e e d e d  b a s i s ,  c u r r e n t  p l a n s  a r e  

t h a t  12 d r i l l  s i t e s / w e l l  p a d s  in o r  a d j a c e n t  t o  t h e  w a t e r f l o o d  a r e a s  w i l l  h a v e  a c c e s s  t o  

g a s - l i f t  by y e a r - e iK .  1984 .  T h e y  a r e  D r i l l  S i t e s  6, 12, 13, 14,  16 a n d  17 in t h e  E O A ,  a n d  

W e l l  P a d s  H, M,  R ,  S,  X  a n d  Y in  t h e  W O A .  T h e  r e m a i n i n g  d r i l l  s i t e s / w e l l  p a d s  a t  w h i c h  

g a s - l i f t  u l t i m a t e l y  i s  d e e m e d  n e c e s s a r y  s h o u l d  b e  t i e d - i n  by  l a t e  1988 .

T h e  C e n t r a l  C o m p r e s s o r  P l a n t  ( C C P )  u s e d  t o  i n j e c t  p r o d u c e d  g a s  i n t o  t h e  g a s  c a p  i s  

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

o f  i n j e c t i o n  w e l l s  r e m a i n s  u n c h a n g e d  a t  18, w i t h  14 l o c a t e d  a t  t h e  N o r t h  I n j e c t i o n  P a d  a n d  

f o u r  l o c a t e d  a t  t h e  W e s t  I n j e c t i o n  P a d .  A l t h o u g h  a  m i s c i b l e  g a s  i n j e c t i o n  p r o j e c t  p l a n n e d  

f o r  s t a r t u p  in  1987  ( d i s c u s s e d  l a t e r  i n  t h e  r e p o r t )  w i l l  e n a b l e  i n c r e a s e d  f i e l d  g a s  

p r o d u c t i o n  r a t e s ,  a d d i t i o n a l  C C P  t u r b i n e - d r i v e n  c o m p r e s s o r s  a n d  i n j e c t i o n  w e l l s  w i l l  n o t  

b e  r e q u i r e d .  H o w e v e r ,  m o d i f i c a t i o n s  t o  t h e  l o w - s t a g e  c o m p r e s s o r s  a r e  p l a n n e d  in  o r d e r  t o  

e f f i c i e n t l y  h a n d l e  t h e  l o w e r  m o l e c u l a r  w e i g h t  r e s i d u e  g a s  f r o m  t h e  N G L / E O R  P l a n t .  T w o  

t u r b i n e - d r i v e n  b o o s t  c o m p r e s s o r s  a r e  p l a n n e d  f o r  i n s t a l l a t i o n  a t  t h e  i n l e t  o f  t h e  N G L / E O R  

P l a n t .

P r o d u c e d  w a t e r  i n j e c t i o n  f a c i l i t i e s  a r e  in  s e r v i c e  a t  f i v e  o f  t h e  s i x  s e p a r a t i o n  c e n t e r s  w i t h  

o n l y  t h o s e  a t  G a t h e r i n g  C e n t e r  1 r e m a i n i n g  t o  b e c o m e  o p e r a t i o n a l .  By y e a r - e n d  1984 ,  t h e  

t o t a l  a v a i l a b l e  i n j e c t i o n  c a p a c i t y  w i l l  b e  a  n o m i n a l  1185 M B W P D  w i t h  785  M B W P D  b e i n g  

in  t h e  W OA  a n d  4 00  M B W P D  b e i n g  in  t h e  E O A .  A d d i t i o n a l  i n j e c t i o n  c a p a c i t y  u n d e r  

c o n s i d e r a t i o n  w o u l d  i n c r e a s e  t h e  u l t i m a t e  t o  a  t o t a l  o f  730  M B W P D  i n  t h e  E O A .  W h i l e  

r e c o g n i z i n g  t h a t  t h e  i n j e c t i o n  c a p a c i t y  a v a i l a b l e  a t  e a c h  o f  t h e  s i x  s e p a r a t i o n  c e n t e r s  i s  

i n d e p e n d e n t  o f  t h e  o t h e r s ,  t h e  t o t a l  p r o d u c e d  w a t e r  i s  p r o j e c t e d  t o  r e a c h  a b o u t  1100 

M B W P D  in t h e  1 9 8 8 - 1 9 8 9  t i m e  f r a m e .



T h e  P r u d h o e  Bay  U n i t  s o u r c e  w a t e r f l o o d  p r o j e c t  s t a r t e d  up  o n  J u n e  14 w i t h  w a t e r  

i n j e c t i o n  a t  D r i l l  S i t e  9, a n d  a  s t e p - w i s e  i n c r e a s e  in  i n j e c t i o n  r a t e  i s  u n d e r w a y .  T o t a l  

w a t e r  i n j e c t i o n  r a t e s ,  i n c l u d i n g  p r o d u c e d  w a t e r ,  a r e  p r o j e c t e d  t o  r e a c h  9 0 0 - 1 0 5 0  M B W P D  

by y e a r - e n d  1984.  C o m b i n e d  s o u r c e  a n d  p r o d u c e d  w a t e r  i n j e c t i o n  r a t e s  m a y  r e a c h  2 . 2  

M M B W P D  by  1988 b a s e d  o n  c u r r e n t  p r e d i c t i o n s .  A r e s e r v o i r  s u r v e i l l a n c e  p r o g r a m  w a s  

s u b m i t t e d  t o  t h e  A l a s k a  O i l  a n d  G a s  C o n s e r v a t i o n  C o m m i s s i o n  in  a c c o r d a n c e  w i t h  t h e  

U n i t ' s  a p p l i c a t i o n  f o r  a d d i t i o n a l  r e c o v e r y  b y  w a t e r f l o o d  in  D e c e m b e r ,  1980 .

D u r i n g  t h e  p a s t  y e a r ,  t h e  i n j e c t i o n  p a t t e r n  h a s  b e e n  s e l e c t e d  f o r  t h e  w e s t e r n  P e r i p h e r a l  

W e d g e  Z o n e  (PW Z)  a n d  t h e  p r e v i o u s l y  s e l e c t e d  N o r t h w e s t  F a u l t  B l o c k  (N W FB )  p a t t e r n  h a s  

b e e n  m o d i f i e d .  T h e  F l o w  S t a t i o n  2 a n d  e a s t e r n  P W Z  l o n g - t e r m  i n j e c t i o n  p a t t e r n s  r e m a i n  

u n c h a n g e d .  In  t h e  N W F B ,  a n  8 0 - a c r e  p e r  w e l l  i n v e r t e d  n i n e - s p o t  w a t e r f l o o d  p a t t e r n  w i l l  

b e  u t i l i z e d  t o  b e t t e r  a c c o m m o d a t e  f u t u r e  m i s c i b l e  g a s  i n j e c t i o n .  W a t e r f l o o d i n g  i n  t h e  

P e r i p h e r a l  W e d g e  Z o n e  w i l l  b e  b a s e d  o n  a  s i m i l a r  d e v e l o p m e n t ,  w i t h  t h e  e x c e p t i o n  o f  t h e  

H  Hnd  U - P a d  a r e a  w h e r e  t h e  n a r r o w  t a r g e t  f a v o r s  a  l i n e - d r i v e  a p p r o a c h .

R e s e r v o i r  a n d  f a c i l i t i e s  c o n c e p t u a l  d e s i g n  s t u d i e s  f o r  d e v e l o p m e n t  o f  t h e  E i l e e n - W e s t  E n d  

a r e a  o f  t h e  f i e l d  h a v e  c o n t i n u e d  d u r i n g  t h e  p a s t  y e a r .  I n f o r m a t i o n  b e i n g  o b t a i n e d  f r o m  

e v a l u a t i o n  o f  t h e  l o n g - t e r m  t e s t  o f  w e l l  2 1 - 1 1 - 1 2  w i l l  b e  k e y  t o  d e f i n i n g  t h e  u l t i m a t e  

d e v e l o p m e n t  o f  t h e  W e s t  E n d  a r e a .  An  i n t e r p r e t a t i o n  o f  650 m i i e s  o f  3 -D  s e i s m i c  s u r v e y s  

t a k e n  e a r l y  t h i s  y e a r  w i l l  p r o v i d e  f u r t h e r  d e f i n i t i o n  o f  t h e  s t r u c t u r a l  c o n f i g u r a t i o n  a n d  

u l t i m a t e  p o t e n t i a l  in  t h e  c o m i n g  y e a r .  C o n t i n u i n g  r e s e r v o i r  s t u d i e s ,  n ow  i n c o r p o r a t i n g  

t h e  a b o v e  i n f o r m a t i o n ,  w i l l  b e  u s e d  t o  d e t e r m i n e  a n  o p t i m u m  d e p l e t i o n  s t r a t e g y .  

L i k e w i s e ,  c o n t i n u i n g  f a c i l i t y  s t u d i e s  w i l l  d e f i n e  d e v e l o p m e n t  o p t i o n s .



D e s i g n  e n g i n e e r i n g  i s  u n d e r w a y  t o w a r d  t h e  i m p l e m e n t a t i o n  o f  a  l a r g e  s c a l e  e n h a n c e d  o i l  

r e c o v e r y  p r o j e c t ,  t h e  P r u d h o e  B a y  M i s c i b l e  G a s  P r o j e c t  ( P B M G P ) ,  t o  s t a r t  u p  a s  e a r l y  a s  

1987 .  P B M G P  f a c i l i t i e s  w i l l  c o n s i s t  o f  a n  N G L / E O R  P i a n t  p r o v i d i n g  T A P S  t r a n s p o r t a b l e  

N G L s  a n d  m i s c i b l e  i n j e c t a n t ,  a s  w e l l  a s  i n j e c t a n t  c o m p r e s s i o n ,  d i s t r i b u t i o n ,  a n d  w e l l  s i t e  

i n j e c t i o n  f a c i l i t i e s .  E n g i n e e r i n g  d e s i g n  s t u d i e s  a r e  c u r r e n t l y  u n d e r w a y ,  a n d  a r e  a i m e d  

t o w a r d  a  1986 S e a l i f t .  T h e  P r o j e c t  is e x p e c t e d  t o  a f f e c t  a b o u t  10% o f  t h e  S a d l e r o c h i t  

r e s e r v o i r  a n d  w i l l  b e  a p p l i e d  in a r e a s  a l r e a d y  u n d e r  w a t e r f l o o d  a t  t h a t  t i m e .  A t  s t a r t u p ,  

w a t e r  a l t e r n a t i n g  m i s c i b l e  g a s  (WAG )  i n j e c t i o n  i s  p l a n n e d  t o  b e g i n  i n  42 p a t t e r n s  u t i l i z i n g  

t h e n  e x i s t i n g  w a t e r  i n j e c t o r s .  A c t i v i t i e s  a i m e d  a t  o p t i m i z i n g  E O R  p e r f o r m a n c e  w i l l  

c o n t i n u e  t h r o u g h  a n a l y s i s  o f  F S - 3  I P  a n d  w a t e r f l o o d  r e s p o n s e  a n d  a d d i t i o n a l  s t u d i e s .  T h e  

P B M G P  w a s  c e r t i f i e d  by  t h e  A l a s k a  O i l  a n d  G a s  C o n s e r v a t i o n  C o m m i s s i o n  a s  a  q u a l i f i e d  

t e r t i a r y  r e c o v e r y  p r o j e c t  on  M a r c h  5, 1984 .

M i s c i b l e  g a s  i n j e c t i o n  in t h e  F S - 3  IP r e s u m e d  o n  A p r i l  22,  1984 ,  a f t e r  i n t e r r u p t i o n  b y  a n  

e x p l o s i o n  a n d  f i r e  o n  M ay  26,  1983 .  W h i l e  t h e  r e b u i l d  e f f o r t  r e s u l t e d  in  m i n o r  s y s t e m  

c h a n g e s ,  f a c i l i t y  c a p a c i t y  r e m a i n s  e s s e n t i a l l y  u n c h a n g e d  a t  a p p r o x i m a t e l y  49 M M C F D  o f  

m i s c i b l e  i n j e c t i o n .  D u r i n g  t h e  i n t e r r u p t i o n  o f  m i s c i b l e  g a s  i n j e c t i o n ,  w a t e r  i n j e c t i o n  a n d  

p r o d u c t i o n  a c t i v i t i e s  w e r e  m a n a g e d  t o  m a i n t a i n  a  p r o p e r  r e s e r v o i r  p r e s s u r e  l e v e l .  A l l  60 

w e l l s  r e l a t e d  t o  t h e  P r o j e c t  h a v e  b e e n  d r i l l e d  a n d  p e r f o r a t e d .  M i s c i b l e  g a s  i n j e c t i o n  

c u r r e n t l y  a v e r a g e s  a b o u t  43 M M C F D  w i t h  w a t e r  i n j e c t i o n  a v e r a g i n g  a b o u t  7 4  M B W P D .  

R e p e a t  l o g g i n g  o f  o b s e r v a t i o n  w e l l  13 -98 c o n t i n u e s  t o  p r o v i d e  v a l u a b l e  i n s i g h t  r e g a r d i n g  

w a t e r  m o v e m e n t  i n  t h e  S a d l e r o c h i t .  C u r r e n t  p l a n s  a r e  t o  c o n t i n u e  o p e r a t i n g  t h e  F S - 3  IP 

i n d e p e n d e n t l y  o f  t h e  P r u d h o e  B a y  M i s c i b l e  G a s  P r o j e c t  s c h e d u l e d  f o r  s t a r t u p  in  1987 

a l t h o u g h  f a c i l i t i e s  t o  l i n k  t h e  t w o  p r o j e c t s  a r e  p l a n n e d .



A R C o  A l a s k a ,  I n c .
P .  0 .  B o x  100360 
A n c h o r a g e ,  AK  99510

So h i o  A l a s k a  P e t r o l e u m  C o m p a n y  
P o u c h  6 - 6 1 2  
A n c h o r a g e ,  A K  99502

J u n e  29,  1984

D i r e c t o r
S t a t e  o f  A l a s k a
D i v i s i o n  o f  Oi l  & G a s
D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s
P o u c h  7 -0 34
A n c h o r a g e ,  AK 99510
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P L A N  O F  D E V E L O P M E N T  A N D  O P E R A T I O N  F O R  
L A N D S  O U T S ID E  T H E  IN IT IA L  P A R T I C I P A T I N G  
A R E A S  - P R U D H O E  BAY U N IT  A G R E E M E N T  
S T A T E  OF  A L A S K A

S o h i o  A l a s k a  P e t r o l e u m  C o m p a n y  a n d  A R C o  A l a s k a ,  I n c . ,  a s  O p e r a t o r s  o f  t h e  P r u d h o e  B a y  
U n i t ,  r e s p e c t f u l l y  s u b m i t  h e r e w i t h  a  p r o g r e s s  r e p o r t  f o r  t h e  t w e l v e  (12) m o n t h s  e n d i n g  
J u n e  1984 ,  a s  r e q u i r e d  by  t h e  f i n a l  p a r a g r a p h  o f  t h e  E x h i b i t  E - l  t o  t h e  P r u d h o e  B a y  U n i t  
A g r e e m e n t .

S i n c e r e l y ,

L .  E.  T a t e  
V i c e  P r e s i d e n t
E n g i n e e r i n g  a n d  E x t e n s i o n  E x p l o r a t i o n  
A R C o  A l a s k a ,  Inc .

P .  J .  M a r t i n
V i c e  P r e s i d e n t
O p e r a t i o n s  a n d  E n g i n e e r i n g
S o h i o  A l a s k a  P e t r o l e u m  C o m p a n y

c s r
0 5 3 1 A 
A t t a c h m e n t



PLA N  O F  D E V E L O P M E N T  A N D  O P E R A T I O N  FO R  L A N D S  

O U T S I D E  T H E  IN IT IA L  P A R T I C I P A T I N G  A R E A S  

P R O G R E S S  R E P O R T :  J U L Y  1, 1983 T O  JU L Y  1, 1 9 8 4

L I S B U R N E  R E S ER V O IR

C o n s i d e r a b l e  p r o g r e s s  w a s  m a d e  in t h e  p a s t  y e a r  in f u r t h e r  d e l i n e a t i n g  t h e  L i s b u r n e  

R e s e r v o i r .  I t  is a n t i c i p a t e d  t h a t  a  P a r t i c i p a t i n g  A r e a  f o r  t h e  L i s b u r n e  w i l l  b e  e s t a b l i s h e d  

s o m e t i m e  f r o m  m i d - 1 9 8 5  t o  l a t e  1986 in  a c c o r d a n c e  w i t h  A r t i c l e  5 . 3  o f  t h e  P r u d h o e  B a y  

U n i t  A g r e e m e n t .

D u r i n g  t h e  r e p o r t  p e r i o d ,  f o u r  d e l i n e a t i o n  w e l l s  h a v e  b e e n  c o m p l e t e d  b y  t h e  O w n e r s  in t h e  

L i s b u r n e  D e v e l o p m e n t .

O w n e r  Wel l  N a m e  B o t t o m  H o l e  L o c a t i o n

A R C o / E x x o n  S o u t h  P o i n t  S t a t e  #1 1 8 - 1 1 - 1 5
A R C o / E x x o n  P i n g u t  S t a t e  #1 2 4 - 1 1 - 1 5
A R C o / E x x o n  S o u t h  B a y  S t a t e  it 1 2 2 - 1 1 - 1 5
S o h i o  S a g  D e l t a  # 6  2 - 1 1 - 1 5

T h e s e  w e l l s  w e r e  e x t e n s i v e l y  c o r e d ,  l o g g e d  a n d  d r i l l  s t e m  t e s t e d  in o r d e r  t o  e v a l u a t e  t h e  

L i s b u r n e  c o n t i n u i t y ,  r e s e r v e s ,  a n d  p r o d u c t i v i t y .  A t w o - m o n t h  p r o d u c t i o n  t e s t  h a s  b e e n  

c o m p l e t e d  o n  e a c h  o f  t h e  t h r e e  A R C o / E x x o n  w e l l s ,  a n d  a  s im i l a r  t e s t  i s  u n d e r w a y  o n  t h e  

S o h i o  w e l l .  E x t e n s i v e  g e o l o g i c a l ,  g e o p h y s i c a l  a n d  r e s e r v o i r  e n g i n e e r i n g  s t u d i e s  a r e  

o n g o i n g  i n  o r d e r  t o  e v a l u a t e  a n d  o p t i m i z e  r e s e r v o i r  d e v e l o p m e n t  o f  t h e  L i s b u r n e .  T h e  

d a t a  o b t a i n e d  f r om  t h e  a b o v e  f o u r  d e l i n e a t i o n  w e l l s  p l u s  p r e v i o u s  d r i l l i n g  p r o v i d e s  t h e  

b a s i s  f o r  t h e s e  s t u d i e s .  I t  c u r r e n t l y  a p p e a r s  t h a t  t h e  L i s b u r n e  D e v e l o p m e n t  is c o n t a i n e d  

e n t i r e l y  w i t h i n  t h e  P r u d h o e  B a y  U n i t .  A d e v e l o p m e n t  d e c i s i o n  i s  e x p e c t e d  d u r i n g  t h e  

t h i r d  q u a r t e r  1984.



C o n c e p t u a l  a n d  p r e l im i n a r y  f a c i l i t y  d e s i g n s  h a v e  b e e n  c o m p l e t e d  a n d  f i n a l  e n g i n e e r i n g  

w a s  i n i t i a t e d  in  J a n u a r y ,  1 9 8 4 .  D r i l l  s i t e  m o d u l e s  a r e  p l a n n e d  t o  b e  f a b r i c a t e d  a n d  

' e a l i f t e d  in  1985 w i th  s e a l i f t  o f  p r o d u c t i o n  c e n t e r  f a c i l i t y  m o d u l e s  p l a n n e d  f o r  1986.  T h e  

L i s b u r n e  P r o d u c t i o n  C e n t e r  ( L P C ) ,  t o  b e  c o m m i s s i o n e d  by  e a r l y  1987 ,  w i l l  b e  l o c a t e d  

s o u t h  o f  D r i l l  S i t e  18 a n d  w i l l  b e  d e s i g n e d  t o  p r o c e s s  a  n om in a l  100 M B O P D  a n d  400 

M M C F D  o f  g a s  w i t h  l a t e r  e x p a n s i o n  t o  600 M M C F D ,  i f  n e c e s s a r y .

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

g a t h e r i n g  s y s t e m  t o  t h e  L P C .  T h e  p r o d u c e d  g a s  w i l l  b e  s t r i p p e d  o f  N G L s  p r i o r  t o  

i n j e c t i o n  i n t o  t h e  L i s bu rn e  r e s e r v o i r .  T h e  N G L s  w i l l  b e  b l e n d e d  w i t h  t h e  p r o c e s s e d  c r u d e  

o i l  u p  t o  a l l o w a b l e  TAPS v a p o r  p r e s s u r e  s p e c i f i c a t i o n s .  T h e  c o m m i n g l e d  s t r e a m  w i l l  t h a n  

b e  t r a n s p o r t e d  f r om  t h e  L P C ,  b y  a  s e p a r a t e  p i p e l i n e ,  d i r e c t l y  t o  P u m p  S t a t i o n  1. T h e  

L P C ,  w h i c h  i s  d e s i g n e d  t o  b e  s e l f - s u f f i c i e n t ,  w i l l  i n c l u d e  s e p a r a t i o n  t r a i n s ,  N G L  r e c o v e r y  

t r a i n s ,  p o w e r  g e n e r a t i o n  f a c i l i t i e s ,  a n d  c o m p r e s s o r s  f o r  g a s  i n j e c t i o n .

T h e  L i s b u r n e  we l l s  wi l l  b e  d i r e c t i o n a l l y  d r i l l e d  f r o m  c e n t r a l i z e d  g r a v e l  p a d s .  

D e v e l o p m e n t  p l a n s  c a l l  f o r  s e v e n  d r i l l  s i t e s ,  o n e  o f  w h i c h  wi l l  be  an  i s l a n d  i n  P r u d h o e  B a y  

t n a t  w i l l  b e  a c c e s s i b l e  by a  c a u s e w a y .  I t  is a n t i c i p a t e d  t h a t  up  to  200 p r o d u c i n g  w e l l s  w i l l  

b e  d r i l l e d  o n  1 60 - a c r e  s p a c i n g  w i t h  e i g h t  t o  t w e l v e  g a s  i n j e c t i o n  w e l l s ,  a n d  o n e  w a t e r  

d i s p o s a l  w e l l .  D r i l l i ng  is e x p e c t e d  t o  b e g i n  in  t h e  s e c o n d  h a l f  o f  1984  a n d  t h e  p r o g r a m  

m a y  i n c l u d e  up  t o  f o u r  r i g s  b y  1 9 8 6 .

M a j o r  p e r m i t  a p p l i c a t i o n s  i n c l u d i n g  g r a v e l ,  N P D E S ,  a n d  PSD p e r m i t s  h a v e  b e e n  

s u b m i t t e d .  S e v e r a l  a g e n c i e s  h a v e  i n d i c a t e d  c o n c e r n  o v e r  a  g r a v e l  c a u s e w a y  a n d  

d i ' c u s s i o n s  a r e  u n d e rw a y  t o  r e s o l v e  t h i s  i s s u e .  T h e  L i s b u r n e  O w n e r s  a l s o  p l a n  t o  s e e k  

f i e l d  r u l e s  a p p r o v a l  f r om t h e  A O G C C  d u r i n g  1984 .



K U P A R U K  R E S E R V O IR

D u r i n g  t h e  r e p o r t  p e r i o d ,  t h e  K u p a r u k  i n t e r v a l  w a s  p e n e t r a t e d  b y  t w o  P r u d h o e  B a y  U n i t

S a d l e r o c h i t  d e v e l o p m e n t  w e l l s  d r i l l e d  f r o m  t h e  S - P a d  l o c a t e d  in  S e c .  35 ,  T 1 2 N ,  R 1 2E .

T h e  r e s u l t s  o f  t h e s e  w e l l s  a r e  o n  f i l e  w i t h  t h e  S t a t e .

S p u d  C o m p l e t i o n  T o t a l  
W e l l  BH L  D a t e  D a t e  D e p t h  (MD) L e a s e  A D L  #

S - 4  3 4 - 1 2 - 1 2  7 - 1 9 - 8 3  8 - 9 - 8 3  9 5 7 5 '  2 8 2 58
S - 5  3 5 - 1 2 - 1 2  6 - 2 8 - 8 3  7 - 1 9 - 8 3  10810 '  28257

T h e  S - 4  w e l l  w a s  l o g g e d  t h r o u g h  t h e  K u p a r u k  i n t e r v a l  a n d  116 f e e t  o f  c o r e  w a s  a c q u i r e d  in  

t h e  K u p a r u k .  A n o t h e r  S - P a d  w e l l  i s  t o  b e  l o g g e d ,  c o n v e n t i o n a l l y  c o r e d ,  a n d  e x t e n s i v e l y  

s i d e - w a l l  s a m p l e d  l a t e r  t h i s  y e a r .  T h e s e  d a t a  t o g e t h e r  w i t h  a d d i t i o n a l  s e i s m i c  d a t a  a n d  

p o t e n t i a l  f u r t h e r  d e l i n e a t i o n  d r i l l i n g  i n f o r m a t i o n  w i l l  b e  i n c o r p o r a t e d  i n t o  a n  o n g o i n g  

s t u d y  t o  d e t e r m i n e  t h e  d e v e l o p m e n t  p o t e n t i a l  o f  t h e  K u p a r u k  r e s e r v o i r  w i t h i n  t h e  U n i t  

a r e a .

E N D I C O T T

A s  n o t e d  in l a s t  y e a r ' s  r e p o r t ,  i t  a p p e a r s  t h a t  t h e  E n d i c o t t  R e s e r v o i r  u n d e r l i e s  l e a s e s  in 

t h e  n o r t h e a s t  c o r n e r  o f  t h e  P r u d h o e  B a y  U n i t ,  t h e  a d j a c e n t  D u c k  I s l a n d  U n i t ,  a s  w e l l  a s  

S t a t e  l e a s e s  t h a t  a r e  n o t  c u r r e n t l y  i n c l u d e d  in a n y  U n i t .  A s  a  c o n s e q u e n c e ,  m a n y  E n d i c o t t  

a c t i v i t i e s  a r e  b e i n g  u n d e r t a k e n  c o o p e r a t i v e l y  by  t h e  E n d i c o t t  g r o u p  o f  l e a s e h o l d e r s  ( S o h i o  

A l a s k a  P e t r o l e u m  C o m p a n y ,  A R C o  A l a s k a ,  I n c . ,  E x x o n  C o r p o r a t i o n ,  U n i o n  O i l  C o m p a n y  

o f  C a l i f o r n i a ,  A m o c o  P r o d u c t i o n  C o m p a n y ,  C o o k  I n l e t  R e g i o n ,  I n c . ,  N A N A  R e g i o n a l  

C o r p o r a t i o n  I n c . ,  a n d  D o y o n  L t d . ) .  T h e  D i r e c t o r  h a s  b e e n  k e p t  a d v i s e d  o f  E n d i c o t t  

a c t i v i t i e s  in  v a r i o u s  c o n t a c t s  w i t h  t h e  E n d i c o t t  l e a s e h o l d e r s .

T h e  E n d i c o t t  P r o j e c t  p r o g r e s s e d  f r o m  t h e  c o n c e p t u a l  e n g i n e e r i n g  p h a s e  t o  t h e  p r e l i m i n a r y  

e n g i n e e r i n g  p h a s e  i n  m i d - 1 9 8 3 .  T h e  r e s e r v o i r  d e s c r i p t i o n  o f  t h e  f i e l d  w a s  u p d a t e d  a n d  

r e s e r v o i r  m o d e l s  t o  s i m u l a t e  v a r i o u s  r e s e r v o i r  m a n a g e m e n t  s t r a t e g i e s  w e r e  d e v e l o p e d .

Unitization efforts are ongoing.



Summary of Work Progress

W o rk  p l a n n e d  f o r  t h e  1 98 3 -1 984  p e r i o d  w a s  e s s e n t i a l l y  c o m p l e t e d  a n d  g o a l s  w e r e  m e t .  

D e t a i l s  o f  t h e  w o r k  p e r f o r m e d  i n  1 9 8 3 - 1 9 8 4  a r e  s u m m a r i z e d  b e l ow .

W o r k  C o n d u c t e d  S i n c e  P r e v i o u s  R e p o r t

(i) G e o p h y s i c a l

T h e  3 -D  s e i s m i c  d a t a  o b t a i n e d  in  e a r l y  1983 h a s  b e e n  p r o c e s s e d .

(i i) E n g i n e e r i n g  S t u d i e s

T h e  E n d i c o t t  l e a s e h o l d e r s  c o n t r a c t e d  R a l p h  M . P a r s o n s  t o  p e r f o r m  p r e l i m i n a r y  

e n g i n e e r i n g  s t u d i e s  o f  s u c h  i t e m s  a s  t h e  i s l a n d s ,  c a u s e w a y ,  a c c e s s  r o a d ,  a n d  

f a c i l i t i e s .  S a n t a  F e  B r a u n  w a s  c o n t r a c t e d  t o  p e r f o r m  p r e l i m i n a r y  e n g i n e e r i n g  

s t u d i e s  f o r  t h e  d r i l l i n g  f a c i l i t i e s  a n d  a l l  t h e  p i p e l i n e  r e l a t e d  w o r k .  A l l  o f  t h e  

p r e l i m i n a r y  e n g i n e e r i n g  s t u d i e s  h a v e  b e e n  c o m p l e t e d ,  a n d  a  d e f i n i t i v e  c o s t  e s t i m a t e  

f o r  t h e  p r o j e c t  i s  b e i n g  p r e p a r e d  a t  t h i s  t i m e .  A d d i t i o n a l  w o r k  a n d  s t u d i e s  

p e r f o r m e d  i n c l u d e :

H y d r o l o g y  S t u d y  
I c e  F o r c e  S t u d y  
G r a v e l  S o u r c e  S t u d y  
W a t e r  C o m p a t i b i l i t y  T e s t s  
C r u d e  G e l  T e s t s  
C r u d e  D e h y d r a t i o n  T e s t s  
C o a s t a l  E n g i n e e r i n g  S t u d y  
P i p e l i n e  T h e r m a l  M o d e l i n g  
W i n t e r  G e o t e c h n i c a l  S t u d y  
3 -D  H y d r a u l i c  M o d e l  S t u d y  
W e l l b o r e  T h e r m a l  M o d e l i n g

A t  t h i s  t i m e ,  t h e  p r o j e c t  d e s i g n  i n c l u d e s :

O n e  M a i n  P r o d u c t i o n  I s l a n d  w i t h  d r i l l i n g ,  w e l l  t e s t i n g ,  a n d  p r o c e s s i n g

f a c i l i t i e s  f o r  a  n o m i n a l  100 M B O P D  a n d  200 M M C F D  o f  p r o d u c e d  g a s ,  a n d  a n  

N G L  e x t r a c t i o n  p l a n t .



° O n e  S a t e l l i t e  D r i l l i n g  I s l a n d  w i t h  d r i l l i n g  a n d  w e l l  t e s t i n g  f a c i l i t i e s .

° A g r a v e l  c a u s e w a y  c o n n e c t i n g  t h e  i s l a n d s  a n d  t h e  i s l a n d s  t o  t h e  s h o r e .

°  A W a t e r f l o o d  i n t a k e  S t r u c t u r e  l o c a t e d  o n  t h e  n o r t h  s i d e  o f  t h e  M a i n

P r o d u c t i o n  I s l a n d .

0 . M a i n  C o n s t r u c t i o n  C a m p  a n d  B a s e  O p e r a t i o n s  C a m p  l o c a t e d  o n  t h e  M a in

P r o d u c t i o n  I s l a n d .

0 T i e - i n  c a p a b i l i t y  f o r  a  m a x i m u m  o f  120 w e l l s .

E n v i r o n m e n t a l / P e r m i t s

E n v i r o n m e n t a l  R e s e a r c h  T e c h n o l o g y  ( E R T )  w a s  c o n t r a c t e d  t o  p r e p a r e  t h e  

E n v i r o n m n n - a l  I m p a c  t a t e m e n t  (EIS) f o r  t h e  E n d i c o t t  P r o j e c t .  A D r a f t  E IS  w a s  

i s s u e d  in  J a n u a r y  1984 .  P u b l i c  h e a r i n g s  w e r e  h e l d  o n  M a r c h  l e t  a n d  M a r c h  5 t h  in  

B a r r o w  a n d  A n c h o r a g e ,  r e s p e c t i v e l y .  P u b l i c  a n d  A g e n c y  c o m m e n t s  w e r e  h a n d l e d  

b y  t h e  C o r p s  o f  E n g i n e e r s  a n d  E R T  w i t h  E n d i c o t t  l e a s e h o l d e r  a s s i s t a n c e .  A 

P r e l i m i n a r y  F i n a l  EIS w a s  t h e n  i s s u e d  in  t h e  s e c o n d  q u a r t e r  o f  1984 f o r  c o m m e n t .  

T h e  b a s i c  c o n c e r n  o f  t h e  A g e n c i e s  w a s  t h e  u s e  o f  a  s o l i d  f i l l  c a u s e w a y .  T h e  

E n d i c o t t  l e a s e h o l d e r s  a r e  p r e p a r e d  t o  c o n s t r u c t  a  b r e a c h  in  t h e  c a u s e w a y  a n d  a r e  

d i s c u s s i n g  t h e  s i z e ,  l o c a t i o n  a n d  d e s i g n  o f  t h e  b r e a c h  w i t h  S t a t e ,  F e d e r a l  a n d  

B o r o u g h  A g e n c i e s .  N u m e r o u s  p e r m i t  f i l i n g s  i n c l u d i n g  N P D E S  a n d  P S D  p e r m i t s  

h a v e  b e e n  m a d e  in s u p p o r t  o f  t h e  p r o j e c t .  T h e  E n d i c o t t  l e a s e h o l d e r s  h a v e  a l s o  

c o n d u c t e d  d i s c u s s i o n s  w i t h  t h e  A O G C C  d i r e c t e d  t o w a r d s  a  p u b l i c  f i e l d  r u l e s  

h e a r i n g .

U n i t i z a t i o n

T h e  E n d i c o t t  l e a s e h o l d e r s  c o n t i n u e  w o r k i n g  t o  f i n a l i z e  u n i t i z a t i o n .  T h e  e x p e c t e d  

p l a n  o f  u n i t i z a t i o n  w i l l  b e  t o  d e l e t e  l e a s e s  A D L  346 33 ,  3 4 6 34  a n d  34636  f r o m  t h e  

P r u d h o e  B a y  U n i t ,  a n d  a t  t h e  s a m e  t i m e  e x p a n d  t h e  D u c k  I s l a n d  U n i t  t o



i n c l u d e  t h o s e  l e a s e s  l i s t e d  a b o v e  a s  w e i l  a s  a d d i n g  l e a s e s  A D L  312828  a n d  3 1 2 8 3 4 .  

T h e  E n d i c o t t  l e a s e h o l d e r s  a r e  w o r k i n g  w i t h  t h e  D i v i s i o n  o f  O i l  a n d  G a s ,  

D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ,  t o  s e c u r e  n e c e s s a r y  S t a t e  a p p r o v a l s .

W o r k  in P r o g r e s s

T h e  m a j o r  o b j e c t i v e  c o n t i n u e s  t o  b e  t o  w o r k  t o w a r d s  a  d e v e l o p m e n t  d e c i s i o n  by  y e a r - e n d  

1984 t o  p r e s e r v e  a n  o p t i o n  f o r  a  1988 f i e l d  s t a r t u p .  A d e t a i l e d  c o s t  e s t i m a t e  h a s  b e e n  

i s s u e d  a n d  e n g i n e e r i n g  s t u d i e s  t o  a s s i s t  i n  o p t i m i z a t i o n  o f  t h e  p r o j e c t  wi l l  c o n t i n u e .  

D e t a i l e d  e n g i n e e r i n g  w i l l  c o m m e n c e  in  t h e  t h i r d  q u a r t e r  o f  1984 a n d  c o n t i n u e  t h r o u g h  

1985 .  I f  t h e  p r o j e c t  g o e s  f o r w a r d ,  g r a v e l  p l a c e m e n t  f o r  t h e  h a u l  r o a d  a n d  c a u s e w a y  w i l l  

b e g i n  in  l a t e  1984 o r  e a r l y  1985 .  T h e  F i n a l  E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t  (FE1S)  s h o u l d  

b e  i s s u e d  in m i d - 1984 .  P e r m i t  a p p l i c a t i o n s  w i l l  b e  p u r s u e d .

N O R T H  P R U D H O E  BA Y  ( P E R M O - T R I A S S I C )

D u r i n g  t h e  r e p o r t  p e r i o d  t h e r e  w e r e  no  w e l l s  d r i l l e d  n o r  w a s  t h e r e  a n y  s e i s m i c  d a t a  

a c q u i r e d  in  t h e  N o r t h  P r u d h o e  B a y  a r e a .
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PRUDHOE BAY UNIT - LISBURNE DEVELOPMENT

P r o j e c t  D e s c r i p t i o n . C o n s i s t e n t  w i t h  t h e  P rudhoe  Bay U n i t  O p e r a t i n g  Ag reemen t ,  ARCO 
A l a s k a ,  I n c . ,  as O p e r a t o r ,  has  c omp le t e d  a d e l i n e a t i o n  t r a c t  w e l l  and p r o d u c t i o n  t e s t i n g  
p rog ram t h a t  has p r o ve n  t he  c o m m e r c i a l i t y  o f  t he  l i s b u r n e  R e s e r v o i r .  P u r s u a n t  t o  t he  U n i t  
Ag reement ,  a s e p a r a t e  P a r t i c i p a t i n g  Area w i l l  be c r e a t e d  w i t h i n  t h e  P rudhoe  Bay U n i t  f o r  
t h e  L i s b u r n e  h o r i z o n .  The o i l  f r om the  e s t im a t e d  3 b i l l i o n  b a r r e l  r e s e r v o i r  w i l l  be 
i n i t i a l l y  p r o c e s s e d  a t  a nomina l  r a t e  o f  1 0 0 , 0 0 0  b a r r e l s  o f  o i l  p e r  day and A00 m i l l i o n  
c u b i c  f e e t  o f  gas p e r  d ay .  Optimum p r o d u c t i o n  s t a r t u p  i s  t a r g e t e d  f o r  l a t e  1 9 8 6 / e a r l y  
1987 ( p r i o r  t o  a n t i c i p a t e d  P rudhoe  Bay U n i t  P e r m o - T r i a s s i c  p r o d u c t i o n  d e c l i n e ) .  The a r e a l  
e x t e n t  o f  t he  i d e n t i f i e d  L i s b u r n e  R e s e r v o i r  encompasses  o n s h o r e  and o f f s h o r e  S t a t e  1 / 8  
r o y a l t y  l e a s e s .  A p p r o x im a t e l y  25 -30% o f  t he  L i s b u r n e  p r o d u c t i o n  w i l l  be r e c o v e r e d  f rom 
t h e  p ro p o se d  o f f s h o r e  f a c i l i t y .  The o f f s h o r e  d r i l l  s i t e / i n j e c t i o n  s i t e  i s  l o c a t e d  above 
t h e  l a r g e s t  known gas cap i n  No r th  Amer i ca .  Onsho re  f a c i l i t i e s  i n c l u d e  5 new d r i l l  s i t e s  
( a l l  p a r t i a l l y  b u i l t ) ,  c o n n e c t i n g  p i p e l i n e  c o r r i d o r s ,  and a L i s b u r n e  P r o d u c t i o n  C e n t e r .
The l o c a t i o n s  o f  t h e  p r o j e c t  and f a c i l i t i e s  a r e  i n t e g r a t e d  i n t o  and s h a r e  a s  much e x i s t i n g  
P rudhoe  Bay U n i t  f a c i l i t i e s  a s  p o s s i b l e .

P e rm i t  S t a t u s . S t a t e ,  F e d e r a l  and l o c a l  gove rnmen t  p e rm i t  a p p l i c a t i o n s  we re f i l e d  May A, 
19S1*. The f i l i n g s  c u lm i n a t e  one y e a r  p l u s  o f  ARCO/Agency c o o r d i n a t i o n  which  has p r oduced  
s e v e r a l  document s d e t a i l e d  b e l ow .  S t u d i e s  t o  d a t e  i d e n t i f y  P ru dho e  Bay as an open w a te r  
sh oa l  p r o t e c t e d  ( 2 '  w a te r  dep th  a t  s h o a l )  c o a s t a l  a r e a  wh i ch ,  f o r  t he  most  p a r t ,  f r e e z e s  
t o  t h e  b o t t om  i n  w i n t e r .  Oc eanog ra ph i c  impac t s  appea r  l i m i t e d  t o  th e  B a y ,  s i n c e  the  
p ro po se d  causeway a l i g n s  w i t h  p r e d om in an t  winds  and c u r r e n t s .  N e v e r t h e l e s s ,  common 
c o n c e r n s  f o r  B e a u f o r t  Sea causeways  c o n t i n u e  t o  be v o i c e d .  Subsea p i p e l i n e  ( $ 3 0 - 5 0  
m i l l i o n  i n c r e m e n t a l )  and e l e v a t e d  p i l e  s u p p o r t  ( $ 2 5 0  m i l l i o n  i n c r e m e n t a l )  d e s i g n s  have 
been d i s c u s s e d .  B r e a c h e s  10 0 '  t o  1 3 00 '  i n  w i d t h  ( 5 2 0 - ^ 0  m i l l i o n  i n c r e m e n t a l )  have  a l s c  
been a d d r e s s e d ,  even  though  t h e  s t u d i e s  do n o t  j u s t i f y  a b r e a c h .  Un ne c e s sa r y  and 
u n j u s t i f i e d  o f f s h o r e  m i t i g a t i v e  bu r d en s  w i l l  push  t h e  o f f s h o r e  p r o j e c t  c o s t s  p a s t  t h e  
f e a s i b l e  and p ru d en t  p i v o t  p o i n t ,  t h e r e b y ,  f a v o r i n g  an o n s h o r e  c o n t i n g e n c y  deve l opmen t  
p l a n  r e s u l t i n g  I n l o s t  o f f s h o r e  r e c o v e r a b l e  r e s e r v e s .  As a lw a y s ,  ARCO has m i t i g a t e d  many 
o f  t h e  o n s h o r e  c o n c e r n s  o v e r  t he  p a s t  y e a r  t h r o u g h  S t a t e ,  F e d e r a l  and l o c a l  gove rnmen t  
c o o r d i n a t i o n  mee t i ng s  and t h r o ug h  use o f  t he  L i s b u r n e  s t ud y  do cumen t s .  A d d i t i o n a l  o n s h o r e  
m i t i g a t i o n  r e p r e s e n t i n g  $30  m i l l i o n  wo r t h  o f  i n c r em e n t a l  c o s t s  has  been f o r m a l l y  r e q u e s t e d  
by one commenting ag enc y .  F u r t h e r  o n s h o r e  m i t i g a t i o n  w i l l  be c o n s i d e r e d  as  i t  co n f o rm s  t o  
c u r r e n t  P rudhoe  Bay U n i t  o p e r a t i n g  p r a c t i c e s  and sound f i e l d  de ve l o pmen t  p r i n c i p l e s .

P r o j e c t  Documen ts .

1. L i s b u r n e  Deve l opment  Area 1983  Env i r onmen t a l  S t u d i e s , 1 2 / 1 5 / 8 3  (Agency d e s i g n e d ) .

2 .  L i s b u r n e  P r o j e c t  E n v i r o nmen t a l  Impa c t  A s s e s smen t , 2/6/8<*.

3 .  PBU L i s b u r n e  Deve l opmen t  F a c i l i t i e s J u s t i f i c a t i o n  and A l t e r n a t i v e s  P a p e r , 4 / 10 /8<* .

i*. L i s b u r n e  Deve l opment  D r a i n a g e  and E r o s i o n  C o n t r o l  Des ign  and C r i t e r i a  Manua l , May
198<f.

5. U. S. Army Co rps  o f  E n g i n e e r s ,  L i s b u r n e  P r o j e c t  E n v i r o nmen t a l  Asse s smen t ,  May,  19 81*.



PRUDHOE BAY UNIT -  LISBURNE 
DEVELOPMENT

E x e c u t i v e  Summary

P r o j e c t  Componen t s : S i x  d r i l l  s i t e s  [ on e  o f f s h o r e  d r i l l  s i t e / i n j e c t i o n  s i t e ,  f i v e
o n s h o r e  d r i l l  s i t e s  ( a l l  p a r t i a l l y  b u i l t ) ] ,  c o n n e c t i n g  p i p e l i n e s ,  
g r a v e l  causeway ( p o s s i b l e  b r e a c h ) ,  one o n s h o r e  gas i n j e c t i o n  
s i t e ,  L i s b u r n e  P r o d u c t i o n  C e n t e r ,  Pu t  R i v e r  p i p e l i n e  c r o s s i n g .

C o n s t r u c t i o n  S c h e d u l e : 1 98*» O n s h o r e - d r i  11 s i t e  e x p a n s i o n s ,  p i p e l i n e / c o n s t r u c t i o n  p ad s ,
L i s b u r n e  P r o d u c t i o n  C e n t e r ,  o n s h o r e  gas i n j e c t i o n  pad.

1985  Pu t  R i v e r  C r o s s i n g ,  o f f s h o r e  d r i l l  s i t e / i n j e c t i o n  s i t e  ana 
causeway t o  +<*' above  w a te r  e l e v a t i o n ,  S e a l i f t  ( d r i l l  s i t e  
b u i l d i n g s  and h e a t e r s ) .

1 9 86  O f f s h o r e  d r i l l  s i t e / i n j e c t i o n  s i t e  and causeway t o  +15 '  
above w a t e r  e l e v a t i o n ,  S e a l i f t  ( L i s b u r n e  P r o d u c t i o n  C en t e r  
M odu l e s )

1 9 8 6 - 8 7  L i s b u r n e  S t a r t u p  

C o n t r o v e r s i a l  A s p e c t s ; 1 .  G r av e l  causeway ( b r e a ch  o r  no b r e a c h ,  i f  b r e a c h ,  what  s i z e ? )

2 .  P i p e l i n e  c o n s t r u c t i o n  pads

3 .  P i p e l i n e  c o r r i d o r  and c r o s s i n g  o v e r  Put  R i v e r

P r o j e c t  A l t e r n a t i v e s :

A l t e r n a t i v e s  I nc r emen t a l  Cos ts

1 .  Subsea B u r i e d  P i p e l i n e  S 3 0 - 5 0  m i l l i o n

2 .  E l e v a t e d  P i l e  S upp o r t e d  $250 m i l l i o n
C a u s ew a y / P i p e l i n e

3 .  B r ea ch ed  Causeway

a .  10 0 '  S20  mi l  l i o n
b .  6 0 0 '  $30  mi 11 i on
c .  1 3 0 0 '  5^0 mi 1 1 i on

<♦. Follow Existing Pipeline Corridors 
(A l o ng  Eas t  Dock Road t o  PB0C t o  
West Dock Road t o  D r i l l  S i t e  1 8 )  $20 m i l l i o n

5 . F o l l o w  E x i s t i n q  Pu t  R i v e r  C r o s s i n g $ 8 - 1 0  mi 1 l i o n



ARCO ALASKA, INC.
Prudhoe Bay Unit - Lisburne Development



ARCO Alaska, Inc.
P. O. Box 100360 
Anchorage, AK 99510

Sohio Alaska Petroleum Company 
Pouch 6-612 
Anchorage, AK 99502

June 29, 1983 R E C E I V E D

JUN 3  0 1983

Director 
State of Alaska
Division of Minerals & Energy Management 
Department of Natural Resources 
555 Cordova

RE: PRUDHOE BAY UNIT ANNUAL PROGRESS REPORT

In accordance with the requirements of the Prudhoe Bay Unit Agreement, we are 
submitting an annual progress report of the activities performed under the 
Plan of Development included as Exhibit 'E'.

If you should have questions regarding this report, please do not hesitate to 
contact the undersigned.

Anchorage, AK 99501

Sincerely

L. E. Tate
Vice President
Engineering and Extension
Exploration
ARCO Alaska, Inc.

Vice President
Operations and Engineering
Sohio Alaska Petroleum Company

csr
Attachments
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PRUDHOE BAY UNIT 

ANNUAL PROGRESS REPORT

In accordance with the provisions of the Prudhoe Bay Unit Agreement, this 

Annual Progress Report has been prepared for submission to the Director, 

Division of Minerals and Energy Management, Department of Natural Resources. 

The purpose of this report is to summarize the prior year's activities under 

the Plan of Development and Operation which is incorporated in the Unit 

Agreement as Exhibit "E".

Oil Production

Since June 1, 1982, production to the TAPS line has been essentially 

continuous at approximately 1.5 MMSTB/D, with only a few brief shortfalls 

occurring during the last year. These shortfalls were primarily associated 

with normally planned maintenance activities of the Prudhoe Bay Field or TAPS 

facilities. During the period June 1, 1982 through May 31, 1983, a total of 

558 MMB of oil and condensate was delivered to the TAPS line at an average 

rate of 1528 MSTB/D. Total net oil and condensate production from the field 

from April 1, 1977 (the effective date of the Prudhoe Bay Unit) through May 

31, 1983 is 2883 MMB, including approximately 6.53 MMB to the crude oil 

topping plant.

Gas Production and Injection

From June 1, 1982 through May 31, 1983, a total of 797 BSCF of gas was 

produced from the field and 732 BSCF was reinjected into the gas cap of the 

Prudhoe Oil Pool. The majority of the remaining 65 BSCF was injected in the 

Flow Station 3 Injection Project or used as fuel, purge and pilot gas, with 

only a minor amount flared. All flaring is being held to practical minimums 

and has been in accordance with the rules established by the State of Alaska, 

Division of Oil and Gas Conservation in Conservation Order No. 145-A of 

January 12, 1978.



Water production between June 1, 1982 and May 31, 1983, totalled 20.3 MMB. Of 

this total, 5.1 MMB was produced intentionally from four Drill Site 14 wells 

in the Eastern Operating Area in order to supply sufficient water for the Flow 

Station 3 Injection Project (enhanced oil recovery project utilizing miscible 

gas displacement). Excluding water production from the four source water 

wells, total water increased slightly from 12.6 MMB the previous year to 15.2 

MMB the past year. In the Eastern Operating Area, produced water injection 

into the Sadlerochit has been initiated at Drill Sites 13 and 14 in connection 

with the Flow Station 3 Injection Project and at Drill Site 4 at Flow Station

2. Routine injection into the Sadlerochit in the DS 5-17 well is continuing 

but will be replaced as injection is initiated in the Drill Site 12 area later 

this year. In the Western Operating Area, produced water injection into the 

Sadlerochit has been recently initiated at Well Pad R at Gathering Center 2. 

Produced water injection into the Sadlerochit will occur in late 1983 at X-Pad 

at GC-3. GC-1 will continue injection into the Cretaceous/Tertiary sands 

until mid-1984, at which time Sadlerochit injection facilities will become 

available.

Additional Wells and Facilities

As of May 31, 1983, a total of 504 wells were drilled, completed, and 

connected for production or injection service to their respective Flow 

Stations/Gathering Centers, of which 265 and 239 wells were located in the 

Eastern and Western Operating Areas, respectively. An additional 105 wells,

31 in the East and 74 in the West, have been drilled and completed but are 

awaiting perforation and/or production facilities. The bottom-hole locations 

of the oil producing wells drilled as of May 31, 1983 are shown in Figure 1.

Of the total 609 wells drilled as of May 31, 1983, 468 are 160-acre locations 

and 141 are 80-acre locations.

)
W a t e r  P r o d u c t i o n
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As of May 31, 1983 drilling was in progress at Drill Sites lo and 14 in the 

Eastern Operating Area. In the Western Operating Area, drilling was in 

progress at Well Pads J and M.

Current plans envision an estimated 915 to 984 development wells for the main 

area of the field, or 478 to 516 wells in the Eastern Operating Area and 437 

to 468 wells in the Western Operating Area. These well count estimates 

include current and future 160-acre development wells, 80-acre infill wells, 

and water injection wells. Current projections of drilling activity levels 

indicate that most of the wells will be drilled by 1987. Continued 

development drilling will require the expansion of some drill sites/well pads 

as well as the construction of new ones. Facilities to tie-in these wells are 

either being designed or fabricated and will be installed coincidental with 

drilling operations. For example, following the 1983 sealift, facilities will 

exist to accommodate approximately 710 wells; following the 1985 sealift, 

current planning envisions up to approximately 845 wells can be accommodater

Figure 2 shows the location of existing production facilities, pipelines, 

roads, bridges, airstrips and base camps, together with facilities under 

construction and possible future facilities.

Well and facility additions are continuing in order to ensure that adequate 

field capacity is available to meet oil pipeline demand up to a maximum annual 

average oil rate of 1.5 MMSTB/D, plus condensate production, in accordance 

with Conservation Order No. 145. Field facilities are also expected to be 

available to accommodate gas pipeline deliveries of approximately 2.0 BSC^r 

when a gas conditioning plant and pipeline are completed.

)
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Low pressure systems will be installed at each of the Flow Stations/Gathering 

Centers in annual increments over several years. In the Eastern Operating 

Area, low pressure systems at Flow Stations 2 and 3 were commissioned in the 

last half of 1982, and current plans indicate that Flow Station 1 will have 

low pressure capability by early 1984. In the Western Operating Area, all 

Gathering Centers will have low pressure capability by mid-1984 with the first 

increment planned for startup at Gathering Center 2 later this year. Based on 

current plans, approximately 27 producing drill sites/well pads will have low 

pressure capability by late-1984 with the remainder by late 1987.

Gas lift was initiated in lace-1982 with the commissioning of a nominal 30 

MMSCFD capacity compressor at Gathering Center 3 for X-Pad usage in the 

Western Operating Area. An additional 45 MMSCFD of gas-lift capability was 

also commissioned in late 1982 at Flow Station 3 in the Eastern Operating Area 

in connection with the Flow Station 3 Injection Project. Approximately 

two-thirds of the Flow Station 3 gas-lift capacity is currently being utilized 

to produce source water wells for the Injection Project with the remaining 

capacity available for oil production at Drill sites 13 and 14. In early 

1984, the gas-lift system will be expanded to other areas with the 

installation of a nominal 375 MMSCFD capacity compressor at Flow Station 3, 

gas-lift transmission lines between Gathering Centers and Flow Stations, and a 

tie line connecting the two sides of the field. Currently, it is anticipated 

that other large gas-lift increments will be commissioned in 1986 and 1987. 

Current predictions envision gas-lift usage in the main field area to be 1.3 

to 1.4 BSCFD by 1987; however, further study and field performance is required 

to better define the timing of future increments and the ultimate gas-lift 

system requirements. Gas lift will be provided to drill sites/well pads on a 

priority basis. Based on the current plan, approximately 13 producing drill 

sites/well pads will have gas-lift capability by late 1984, with the remaining 

equipped by late 1988.

4



The Central Gas Injection Plant is currently equipped with nine low-stage and 

four high-stage compressor units. Eighteen gas injection wells are currently 

available, including fourteen at the North Injection Pad and four at the West 

Injection Pad. Adequate gas injection well capacity is available to 

accommodate the capacity of the Injection Plant during normal well maintenance 

and/or stimulation downtime.

Produced water injection facilities have been installed at the three Flow 

Stations in the Eastern Operating Area, and at Gathering Centers 2 and 3 in 

the Western Operating Area. Facilities for Gathering Center 1 will be 

sealifted this year and are expected to be operational by mid-1984. By the 

end of 1987, total installed injection capacity is expected to be 

approximately 1.7 MMBWPD, with about 900 MBWPD capacity in the Western 

Operating Area and 800 MBWPD capacity in the Eastern Operating Area. Ultimate 

injection of produced water is currently projected to be about 1.3 MMBWPD.

The Prudhoe Bay Unit source waterflood project remains on schedule for the 

planned mid-1984 startup of source water injection. Initial rates i..cluding 

produced water are projected to be in the range of 1.4-1.5 MMBWPD in 1984.

The basic waterflood plans and implementation schedule presented in the N.ay 

1980 Prudhoe Oil Pool Rules Hearing and the December 1980 Secondary Recovery 

Permit Application are unchanged at this time. Fabrication of the Seawater 

Treating Plant and East and West side injection facilities are on schedule and 

will arrive on the North Slope in the 1983 Sealift. The 1982 environmental 

monitoring program results have been provided to the Corps of Engineers, and 

planning for the 1983 program is nearing completion. Additionally, 

development of a comprehensive reservoir surveillace program is underway in 

conjunction with detailed waterflood implementation planning.

I
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Injection patterns have been selected for the major waterflood areas which are 

scheduled for startup in mid-1984. These areas are the Northwest Fault Block, 

Flow Station 2 and the. eastern Peripheral Wedge Zone. An injection pattern 

for the western portion of the Peripheral Wedge Zone will be selected by 

year-enr* 1993 with waterflood startup planned for 1985. An 80-acre peripheral 

waterflood pattern is currently planned for the Northwest Fault Block. Based 

on waterflood performance, a row of centerline injectors along the central 

fault block may be added at a later date to enhance recovery. I" the Flow 

Station 2 area, combination 320-acre inverted nine-spot/five-spot patterns 

will be implemented with the five-spot patterns used primarily in the updip 

and downdip areas. As infill development drilling proceeds, the five-spot 

patterns may evolve into inverted nine-spot patterns. A 320-acre inverted 

nine-spot pattern is also planned for the eastern Peripheral Wedge Zone with 

portions of the area initially developed on an inverted five-spot pattern. As 

in the case of the Flow Station 2 waterflood, the five-spot patterns may 

evolve into nine-spot patterns as infill drilling proceeds.

Reservoir and facilities conceptual design studies for development of the 

Eileen - West End area of the field have continued during the past year. 

Preliminary facility study results indicate that the preferred method of 

processing West End production would be to utilize Gathering Center 2, rather 

than a separate production facility. Reservoir and geologic studies have 

continued to address such questions as well spacing, waterflooding, and 

production performance estimates. Pressure ...easurements being obtained ;rom 

the observation well Kuparuk 22-11-12 are being incorporated into the 

reservoir simulation work.

The Flow Station 3 Injection Project, an enhanced oil recovery project 

employing miscibla gas displacement, commenced operation in December 1982. 

Injection of miscible fluids was initiated in well 13-19 on December 30, 1982.

1
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The project area encompasses some 3650 acres in the downdip area of Plow 

Station 3 and consists of eleven inverted nine-spot injection patterns. A 

total of 60 wells are included in the Project, of which 42 are producers, 7 

are water injectors and 11 are water/miscible gas (WAG) injectors. As of May 

31, 1983, all Project wells with the exception of 1 producer had been 

drilled. In addition, an observation well has been drilled in the Project 

area for surveillance purposes. The remaining producer is currently being 

drilled. Facilities associated with the project include two 15 MMSCFD 

compressors and one 14 MBD liquid pump which can provide up to 49 MMSCFD of 

miscible injectant for injection into eleven WAG wells at Drill Site 13. The 

water for the WAG wells and initial water injection into the seven upstructure 

water injectors is being provided by existing produced water facilities at 

Flow Station 3 supplemented with approximately 50 MBWPD of gas-lifted 

Sadlerochit aquifer wa ar from four Drill Site 14 source water wells.

Gas-lift gas to produce the source water wells is provided by three Solar 

compressors located at Flow Station 3 which have a nominal capacity of 

approximately 45 MMSCFD. During the month of May 1983, injection rates in the 

Project averaged approximately 42 MMSCFD of miscible injectant and 62 MBWPD in 

the water injectors.

On May 26, 1983 an explosion and fire occurred in the Injection Module, 

thereby halting injection into the Project area. Damages are currently being 

assessed and future courses of action are being evaluated.
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