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ABSTRACT

The purpose of this study is “to obtain an accurate historical
accounting of events, equipment, timing, employment, wages, locations,
requirements, expenditures and effects of 0CS activity” through October
1983 related to the Joint Federal /State Beaufort Sea Sale (Sale BF) of
December 1979 and the Diapir Field OCS Sale 71 (Sale 71) of October
1982.

The qualitative impact of Beaufort Sea exploration upon the Prudhoe Bay
enclave’s facilities and labor force can not simply be equated to the
incremental demand for facilities and services attributable to Beaufort
Sea projects. Well before the Beaufort Sea O0OCS sales, Prudhoe
"Bay/Deadhorse was a highly developed industrial enclave already
possessing most of the transportation, industrial, personnel support and
other infrastructure typically needed to support Beaufort Sea
operations. On the other hand, Prudhoe Bay/Deadhorse did not and does
not have a permanent pool of resident workers. Instead, the enclave
draws from the labor pool in other areas of Alaska and beyond for its
workforce as needed. Overall, the Beaufort Sea exploration programs
comprised a substantial industrial undertaking. Even so, they were
greatly outweighed by other Prudhoe Bay petroleum industry employment
and accounted for no more than perhaps two to three percent. of average
annual employment in the Prudhoe Bay area during any single year.

Up to November 1983, seventeen exploration wells were completed or
committed, eleven on artificial gravel islands and six on natural
barrier islands, Five exploration wells were completed in the first
post-sale drilling season, nine more iIn the second season, one in the
third season, and two committed to be spudded in November 1983.

Because of the number of gravel isiands (six) built for Beaufort Sea
exploration, the construction and transportation industries accounted
for a large share of onsite employment. Wintertime island construction
and drilling operations permitted use of ice roads to truck large
volumes of gravel and drilling supplies to the exploration site. On the
other hand, there was relatively minor use of marine supply systems
compared to typical remote offshore exploration programs in open water
regions, partly because of the overland access provided by the Dalton
Highway and ice roads. Likewise, there was less use made of helicopters
and crew boats for transport of personnel and supplies.

Total onsite employment for Beaufort Sea exploration programs for the
1980-83 period was estimated at about 1,532 manyears of which 1,185
manyears or 77% was provided by Alaskan residents. In absolute numbers,
Anchorage (39.6%) and Fairbanks (17.3%) regions supplied most of the
resident workforce, trailed by the Kenai Peninsula (6.9%), Matanuska-
Susitna (6.5%) and North Slope (2.8%) Boroughs and the rest of the state
(4.1%).



The North Slope Borough’s indigenous economy supplied virtually no
supplies and services for Beaufort Sea exploration operations. Most
equipment and supplies are either delivered directly by barge to Prudhoe
Bay or relayed by truck or airfreight from points of entry in
southcentral Alaska (Anchorage, Seward, Whittier, Valdez). Some of
these goods and supplies may be drawn from inventories stockpiled at
Fairbanks, Anchorage or the Kenai area. In these respects, this
economic pattern for Beaufort Sea operations resembles the relationship
between North Slope petroleum industry operations in general and the
indigenous economy.

Total Alaska resident wages earned during the three years of exploration
amounted to about $47,426,0(90. It was presumed that resident wages
were attributable to home communities in the same proportion as
employment. .

While Beaufort Sea exploration made a significant contribution in
absolute terms to jobs and wages in Alaska’s economy, this contribution
did not amount to a share of overall regional economic activity
sufficient to generate adverse growth impacts in any region.

The sale. stipulations on seasonal driling affected the choice of
logistic arrangements and island construction and drilling strategies.
According to data provided by the operators, the seasonal stipulations
often added to the worktime and overall cost of exploration projects.
Also by report of the operators, the seasonal stipulations adversely
affected the time available for well testing. Time extensions were
frequently sought in order to complete well testing, but not always

approved.

The intial pace of Sale BF exploration exceeded the Sale BF FEIS mean
exploration scenario, with the overall 1level of effort about as
expected. It is premature to conclude what the eventual level of Sale
71 exploration will be, although at this time the number of exploration
wells appears likely to fall short of the Sale 71 FEIS mean exploration
scenario.
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I 1 NTRODUCTI ON

Purpose and Scope of the Study

The purpose of this Beaufort Sea area nonitoring study is to docunent
the events, employment, expenditures? logistics, SUPPOrt arrangements
and other econom c aspects of exploratory activity following the two
arctic sales: the Joint Federal/State Beaufort Sea Sale (Sal e BF) of
Decenber 1979 and the Diapir Field Sale 71 (Sale 71) of COctober 1982.
The study spans the period from Decenber 1979, following Sale BF, to
Novenber 1, 1983. This latter date coincides with the end of annual
seasonal drilling restrictions and with the start of a new annual round
of exploratory drilling, and so was a conveni ent and | ogical cut-off
date for the study. All gravel island construction and exploratory
drilling data is current at |east through to Novenber 1, 1983 -- the
| ast full drilling season conpleted in time to be covered in the study.
However, in” sone matters, where |ater data was avail abl e about signifi-
cant events (e.g., exploration results, proposed exploration and devel -
opnent plans), the cut-off date for the study was bent in favor of

i ncl udi ng post-Novenber 1983 dat a.

The study is part of the Mnerals Managenent” Service's (MV5) ongoing
Social and Economic Studies Program (SESP). MBS is responsible for
preparing forecasts and assessnments of the enployment and other socio-
econonmic inpacts of proposed Al askan OCS | ease sal es upon |ocal,
regional, and statewi de jurisdictions for use in the sale Environnental

| npact Statenent and for any subsequent devel opmental EIS. MWE's fore-



casting methad USes exploration scenarios to evaluate the soci oeconom ¢
impacts of alternative tract offerings for the proposed |ease sale.
These scenarios involve standard assunptions about such key elements of
the exploration phase as: typical work crew sizes and hiring arrange-
nents; exploration program expenditures; logistic arrangements; and the
| evel and timing of exploration effort appropriate to different resource
estimates for the proposed sale area. From these standard assunptions,
detail ed hypothetical scenarios and impact assessments are devised to
illustrate the inplications of the sale alternatives. Thus, the valid-
ity and plausibility of the exploration scenarios and the socioecononic
i npact assessnents ultinately depend on the realism of the scenario

assunptions about offshore exploration prograns.

MMS has sponsored two previous 'nonitoring studies to verify post-sale
exploratory inpacts in conparison to scenario forecasts. These moni-
toring studies (Technical Report Nunber 17 - “Monitoring Petrol eum
Activities in Alaska” and Techmical Report Nunber 55 - “Mnitoring 0il
Exploration Activities in the Lower Cook Inlet") documented post-sale
activities in the Northern Gulf of Al aska (Sale 39) and Lower Cook Inlet

(Sal e CI) lease sal e areas, respectively.

Ten federal OCS | ease sales were held in Alaska between May 1976 and
Novermber 1, 1983. By Novenber 1983, thirty-five exploratory wells had
been drilled in four of these lease sale areas: Northern Gulf of Alaska
(11 wells), Sale CI (8), Eastern @ulf of Al aska (1), and the Joint
Federal /State Sale BF-(15). As of that date, these thirty-five wells

(plus thirteen Continental Offshore Stratigraphic Test wells) conprised



industry’s and Al aska's experience with exploratory drilling in OCS
| ease sale tracts. . See Table 1. Twelve additional Al askan OCS |ease
offerings are currently scheduled between January 1984 and the end of

1987. See Table 2 and Figure 1.

This Beaufort Sea Area nonitoring study documents the post-sale explora-
tion activities in the arctic offshore province. Specifically, the
study covers the fifteen exploratory wells conpleted on the Sale BF
tracts , plus gravel island construction and other preparations for two
exploratory wells that were spudded upon the lifting of seasona

drilling restrictions on November 1, 1983.

Preci sely speaking, none of the wells so far drilled on Sale BF tracts
are in uncontested federal OCS jurisdiction (Table 3). Eleven Sale BF
exploration wells were drilled on state tracts leased in the joint sale
and so are not in federal OCS waters. The other four wells drilled by
Novenber 1, 1983 were on federally managed tracts whose ownership was
disputed. Nevertheless, at MW s direction, we have included the Sale
BF state tracts in this study in order to enlarge the data base. (How
ever , some earlier state oil and gas |ease sales of subnerged |ands
along the arctic coast are not included. Sone of these offshore tracts
have been explored by directional drilling from uplands or from shallow-

water artificial islands.)

The |l ease areas examned in this study differ fromthe Qlf of Alaska
and Cook Inlet offshore provinces covered in earlier nonitoring studies

in two inmportant respects. First, the lease tracts are in arctic waters



TABRLE 1

EXPLORATI ON SUMMARY?
ALASKA 0CS LEASE SALES

# of
Tracts Expl orati on
Sal e Dat e Leased Wells
Lease Sale 39 - Northern Qulf of Alaska 5/13/76 76 11
Lease Sale CI 10/ 27/ 77 % 8
Lease Sale BF - Joint Federal/State 12/ 11/ 79 86° 15¢
Lease Sale 55 - Eastern Gulf of Alaska 10/21/80 35 1
Lease Sale RS-1 6/ 30/ 81 1 0
Lease Sale 60 9/ 29/ 81 13 0
Lease Sale RS-2 8/ 5/ 82 0 0
Lease Sale 71 - Diapir Field 10/ 13/ 82 121 0
Lease Sale 57 - North Basin 3/ 15/ 83 59 0
Lease Sale 70 - St. George Basin 4/ 12/ 83 96 0
Tot al 574 35

a As of COctober 31, 1983.

b Twenty-four federally managed tracts,

and 62 state-managed tracts, including four disputed tracts.

i ncl udi ng 19 di sputed tracts,

¢ Includes four wells on federally managed tracts and eleven WellsS on

stat e-managed tracts.

Source: Mnerals Managenent Service.



TABLE 2

PROPCSED ALASKA OCS LEASE SALES

1984 - 1987

Sal e

83
87
88
89
92
100
107
97
99
109
101
86

Sour ce:

Navarin Basin

Diapir Field

@l f of Al aska/Cook Inlet
St. George Basin
North Al eutian Basin
Norton Basin

Navarin Basin

Diapir Field

Kodi ak

Barrow Arch

St. George Basin

Shumagin

Proposed
Sale Date

April 1984 (held)
August 1984 (hel d)
Decenmber 1984
Sept enber 1985
December 1985
December 1985
March 1986
Decenmber 1986
February 1987
February 1987
April 1987

June 1987

M ner al s- Management Service, Cctober 1984.
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TABLE 3

SALE BF EXPLORATI ON TRACTS
MANAGEMENT/ OANERSHI P STATUS

&

Nunber
Managenent / Oamer shi p of Wells

Federal | y- managed

Undi sputed Ownership

0

Di sputed Oanership 4
St at e- managed

Undi sput ed 11

Di sputed Ownership 0

TOTAL 15

Source:  Mnerals Managenent Service.

Current through QOctober 1983



which pose novel environnental, technical, |ogistic and other opera-
tional challenges to exploration. Second, the tracts are near the
state’s nost elaborate industrial complex, conprised of the production
and transportation facilities, oil field service industries, canp
quarters and m scell aneous facilities established to support production
from the Prudhoe Bay and Kuparuk oil fields and other North Slope

petrol eum operati ons.

To date, Sale BF has not progressed beyond the exploration phase. Pro-
duction prospects are, however, being evaluated for a nunmber of finds
who 1ly or partly within the boundaries of Sale BF. Sohio and its
partners are reportedly near a conmtment to the Endicott Devel opnent
Project (formerly the Duck |sland/ Sag Delta discovery), nost of which
overlies tracts acquired in an earlier State of Alaska sale, plus sonme
state tracts leased in Sale BF. Conoco and its partners have announced
production plans for the Milne Point Unit Discovery, which straddles
upl and and near-shore shallowwater tracts about 25 to 30 nmiles west of
Prudhoe Bay. Finally, Shell is evaluating the commercial value of its

Seal Island discovery in the Sale BF | ease area.

The study approach is primarily empirical, rather than analytic or
specul ative.  This factual approach is appropriate to document and sum
marize the chief economc inpacts of exploratory activities as a refer-
ence point to check the accuracy ot scenario assunptions. However, the
study findings nmust be used with care as a guide or benchmark for fore-

casting exploration patterns for future arctic offshore lease sales.



Three caveats to an historic study of Beaufort Sea petroleum exploration
are noted here. First, the industrial technology applied to arctic off-
shore exploration is a product of continuing innovation, draw ng upon
field experience and technical advances in nmany related engineering
di sci plines. The study does not examine the technical inmovations now
bei ng devel oped that may transform how exploration is conducted in the
future. Second, as exploration penetrates to deeper, nore ice-
endanger ed sectors further offshore the arctic coast, different |ogistic
arrangements and exploratory technology will be enployed. Third, the
study does not analyze the conplex interplay of enviromnmental, tech-
nical, and econonmic factors that ultimately accounts for entrepreneuria

deci sions about exploration risks and strategi es and technical choices
about exploration equi pment and operations. Finally, it is inmportant to
note that this study covers a specific time and place in a rapidly
devel oping sector of the petroleum industry and that historic data

shoul d be used with care for forecasting future events.

Next, it is inportant to underline the limted topical scope of this
monitoring study .  The economi ¢ and environnental stakes for arctic
of fshore petrol eum devel opment are great. These two | ease sales have
pronpted public controversy and litigation, as well as extensive nulti-
disciplinary research. For the nost part, these inportant and contro-
versial public issues are related to environnental, jurisdictional? and
other matters that are beyond the scope of the econonmic and other data

conpiled in this study.



The results of the study are presented in four chapters:

o Chapter II: BACKGROUND AND METHODOLOGY is devoted

to a brief

overvi ew of the status of North Slope petrol eum devel opnent,

including Sale BF and Sale 71, and an expl anation of the study

met hodol ogy.

o Chapter III: EXPLORATION PROFILE deals mainly With an array of

basi c industrial activities and functions that support arctic

of fshore exploration. These include: shore-based support func-

tions; marines air, and overland |ogistics; gravel

i sl and con-

struction; and drilling operations. Chapter III recounts the

industrial activities and the enploynment and certain other

econom ¢ inpacts associated with exploration of these |ease

sal es. This chapter is introduced with an account of the

exi sting support infrastructure at Prudhoe Bay.

o Chapter IVv: EXPLORATION BACKGROUND deals with a mx of topics

rel ated to managenment of OCS exploration as well

indirect economc effects of exploration.

as certain

Chapter topics

i ncl ude: permts ; seasonal drilling stipul ations;

mtigation

measures; devel opnent proposals; resident enploynent; regional

econom ¢ inpacts and marine surveys.

o Chapter Vv: SUWARY OF FINDINGS presents the

factual findings of the study.

10
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At the end of the report there are seven APPENDI CES:a bibliography,
the exploration scenarios that MVS originally devel oped and published in
the Final Environnental Inpact Statenents for Sale BF and Sale 71, a
techni cal paper on the construction of Mukluk |sland, excerpts from
industry testinony on seasonal stipulations, an explanation of the
met hod used to estimate Beaufort Sea exploration work hours and wages
and a list of individuals who contributed data to the study.

Note: for brevity, we have used shortened names (e.g. , Anmoco, Chevron
Exxon , @ulf, Shell, sSohio, Tenneco, Texaco) for the major oil conpanies
active in Beaufort Sea exploration in place of their full corporate
nanes (e.g., Anoco Production Conpany, Chevron USA, Exxon Conpany USA

@ll QI Corporation; Shell Ol Conpany; Sohio Al aska Petrol eum Conpany;

Tenneco 0il Conpany; Texaco, Inc.)

11
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II. BACKGROUND AND METHODOLOGY

Backgr ound

This chapter presents (1) background data on North Slope petrol eum
devel opnent, including Beaufort Sea sale history, and (2) an explanation

of the research nethods enployed to conpile study data.

NCRTH SLOPE PETROLEUM DEVELOPMENT

Before presenting the detailed account of Beaufort Sea exploration pro-
grams, some background on historic and ongoing petrol eumindustry activ-
ities on the North Slope will provide a useful conparative frame of
reference.  For this purpose, we have conpiled sore-e data about earlier
lease sales and sale acreage, drilling activity, enployment and payrolls
and capital investments to indicate in gross terms the relative scale of
existing North Slope devel opnent in conparison to Beaufort Sea explora-

tion.

As shown in Table 4, the State of Al aska conducted el even oil and gas
| ease sales on the North Slope between 1964 and May 1984. A total of
3,271,846 acres were |eased at these sales. For conparison, 382,512
acres were |eased in Sale BF (including 296,308 acres under State man-

agement) and about 600,000 acres in Sale 71.

The annual level of drilling activity on these State |eases is a good

i ndex of the scale of the North Slope petroleum industry. According to

13



TABLE 4

STATE OF ALASKA
NORTH SLOPE O L AND GAS LEASE SALES

THROUGH 1984
Acres
Sal e Dat e Description Leased

13. Prudhoe West® 12/9/64 O f shor e/ Upl ands 722,659 *
14. Prudhoe WSt to Canning River  7/14/65 O f shor e/ Upl ands 403, 000
18. Prudhoe®¥* 1/ 24/ 67 O f shor e/ Upl ands 42,397
23. Colville to Canning River 9/10/ 69 O f shor e/ Upl ands 412, 548
29A. Point Thonpson Cancelled
30. Beaufort Sea 12/12/79 Of f shore 296, 308

(Joint Federal/State Sale)
31. Prudhoe Upl ands 9/ 16/ 80 Upl ands 196, 268
36. Beaufort Sea 5/ 16/ 82 Offshore/Uplands 56,862 -
34, Prudhoe Upl ands 9/28/82 Upl ands 517, 954
39 . Beaufort Sea 5/17/83 O f shor e/ Upl ands 211,988
43. Beaufort Sea 5/ 84 O f shor e/ Upl ands 281,783
43A . Colville Delta/Prudhoe Bay 5/ 84 O f shor e/ Upl ands 76,079 -

Upl ands, Exenpt

TOTAL ACRES LEASED 3,271, 846

* Sal e 13 included sone Cook Inlet tracts at.
and Trinity | sl ands as well as West Prudhoe.

%% Sale 18 included sone tracts at Xatalla.

Note:

Fire | sl and, West Forelands

Proposed North Slope sales |isted in the January 1984 Five-Year Q|
47. Kuparuk Upl ands (5/85); 48. Kuparuk

and Gas Leasing Program incl ude:

Upl ands (1/86); 50. Camden Bay (5/87); 51. Prudhoe Bay Uplands (1/87); 52.
and 55. Demarcation Point

Beaufort Sea (9/86];

(5/88) .

54. Kuparuk Upl ands (1/88);

Source: Five-Year Ol and Gas Leasing Program January 1984.

14



t he Alaska 0il and Gas Conservati on Commission, State permts were
i ssued for a total of 1,039 exploration, development and service wells
on the Arctic Slope between 1970 and 1983. See Table 5. The bulk (543)
of these permts were issued in the last three years of this period,
Thirty permts were for exploration wells and 513 permts were for pro-
duction wells. For conparison a total of 15 exploration wells were
undertaken during the first three drilling seasons after Sale BF. Thus ,
over this three-year period, Beaufort Sea exploration accounted for
about half of all arctic exploration, but only about 3 percent of total

arctic drilling activity.

In the 17 years since the 1967 Prudhoe Bay discovery well, the Prudhoe
Bay vicinity has seen a nunber of massive petrol eum devel opnent and con-
struction projects (Figure 2). These projects include construction of
the TAPS facilities, Prudhoe Bay field devel opnent, Kuparuk Field devel-
opment, the waterflood project and other measures for enhanced recovery,
and continuing maintenance drilling. The scale of these activities is
reflected in historic enployment and payroll data for the Barrow North
Sl ope Census Divi sion. As shown in Table 6, between 1970 and 1982,
average annual enploynment in the mning sector, which includes the
petrol eum industry, grew by 283 percent to 3,564 jobs; payrolls
i ncreased by 1127 percent. (Not e: Due to changes in data reporting
practices, enployment may be understated in earlier years of this
period.) Over the sane period, construction enployment grew by 440
percent to 2,414 jobs; construction payrolls increased by 1501 percent.
In 1982, the payroll for the mining sector amounted to $206, 576, 000; for

the construction sector, $191, 331, 000. These figures include sone

15



TABLE 5

ARCTIC SLOPE DRI LLI NG PERM TS*

1970 - 1982
Exploratory Devel opnental &

Drilling Service Drilling Tot al
Year_ Permts Permts - Permits
1970 i) 5 10
1971 3 23 26
1972 3 6 9
1973 2 8 10
1974 14 11 25
1975 6 29 35
1976 7 44 51
1977 9 40 i 49
1978 7 67 74
1979 14 68 82
1980 16 109 125
1981 12 152 164
1982 10 190 200
1983 8 171 179
TOTAL 116 923 1,039

* Does not include OCS, nor NPRA prior to 1982.

Source: Alaska Ol and Gas Conservati on Commi sSion,
1983 Statistical Report.
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TABLE 6

EMPLOYMENT AND PAYROLLS, 1970 - 1982
MINING AND CONSTRUCTI ON | NDUSTRI ES
BARROM NORTH SLOPE CENSUS DI VI SI ON

M ni ng Construction

Aver age Annual Aver age “Annua 1

Annual Payroll Annual Payroll
Year Enpl oynent ($1,000) Enpl oynent $1, 000)
1970 930 16,837 447 11,953
1971 541 10,591 303 7,814
1972 350 6,855 180 4,691
1973 188 3,935 92 2,494
1974 290 8,899 #* *
1975 1,166 39, 020 3,152 152, 658
1976 1,271 46,994 3,738 231, 382
1977 1,961 83,801 1,472 85, 443
1978 2,420 112,918 1,283 77,272
1979 2,569 123,356 415 23, 667
1980 2,763 152,524 705 46, 717
1981 3, 860 218, 749 1,744 128, 003
1982 3,564 206, 576 2,414 191, 331
Percent
Change +283% +1127% +440% +1501%
1970- 1982

Source: Al aska Department of Labor, Statistical Quarterly.
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enpl oynent and payroll unrelated to North Slope petroleum activity, but
they omt data for the Transportati on and service sectors which also
make substantial contributions to oil field employment. In all, it is
likely that the North Slope petroleum industry accounted for more than a
half billion dol | ar payroll in the Barrow North Slope Census Division in

1982.

- Real property tax assessnent records illustrate another dinension of the
enornous growh in petroleumindustry plant and facilities on the North
Slope. Table 7 presents the assessed valuation of oil and gas explora-
tion, production and pipeline transportation property in the North Sl ope
Borough taxable under the State’s oil and gas property tax from 1974
through 1984. Since this tax was first levied in 1974, the assessed
- val uation of taxable oil and gas real property in North Sl ope Borough
has grown from $226, 000,000 in 1974 to $11, 726,000,000 in 1984. For
comparison, it can be noted that by 1983 assessed valuation of oil and
gas property in the North Slope Borough ($9,450,000,000) exceeded the
total real property valuation of the entire Municipality of Anchorage

($9,169,000,000).

The point that stands out in these conparisons is that the Beaufort Sea
exploration programs, however substantial in their own right, conprise a
- relatively small part of overall petroleumindustry activity in the
Prudhoe Bay vicinity. This fact is’ central to an appreciation of the
increnental inpact of Beaufort Sea activities upon the level Of indus-
e trial and econonmic activity in the region as a whole. Another inportant

circumstance is that Beaufort Sea exploration programs have been able to
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TABLE 7

ASSESSED VALUATI ON
OIL & GAS EXPLORATI ON, PRODUCTI ON
AND PIPELINE TRANSPORTATI ON PROPERTY
NORTH SLOPE BOROUGH, 1974 - 1984

Assessed

Val uati on
Year ($1, 000, 000)
1974 226
1975 424
1976 1,520
1977 3,305
1978 4,456
1979 4,818
1980 5,451
1981 6,298
1982 7,722
1983 9,450
1984 11,726

Source: Alaska Department of Revenue,
Division of Petroleum Revenue.
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draw upon the highly devel oped support system already serving the
Prudhoe Bay area. 1In good part, these two factors help account for the
pattern that Beaufort Sea exploration programs have followed and for the

increnental inpact they have had on the region.

SALE BF

The Joint Federal/State Beaufort Lease Sale (Sale BF) was the first
federal arctic offshore 1lease sale. Joi nt Sale BF conprised both
federal and state offshore tracts north and east of Prudhoe Bay.  See
Figures 2 and 3. Oanership of sone tracts in the proposed federal sale
area was disputed by the State of Alaska, which was sinultaneously con-
sidering sale of some submerged state tracts adjacent to the federal
| ease area. To facilitate the sale of contested tracts, the two govern-
ments negotiated a joint “Menorandum of Understanding.” The menorandum
allocated responsibilities for sale and interi m managenent of the
offered tracts while litigation to resolve the boundary disputes

proceeded.

Because of the split managenent of the lease tracts, different bid
arrangenents, |ease stipulations, permt requirenents, etc., governed
the managenment of federal and state tracts. Some of the inportant
permts and stipulations affecting offshore operations are discussed in

Chapter 1v.

Sale BF was held in Anchorage on December 11, 1979. Bids were received

for 87 of the 117 tracts offered for lease. The bid terns for the
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FIGURE 3 -

SALE BF TRACT MAP
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Source: Rogers, Golden & Halpern. 1983b. Arctic Summary Report Update.
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federal tracts offered were a fixed royalty, plus a bonus bid. The
state tracts were offered under three different bid methods. As a
result, the amounts bid for individual tracts offered in this sale are
not necessarily conparable, nor are total bid receipts directly conpar-

able to previous OCS lease sale receipts.

I'n Novenber 1979, the North Slope Borough, the village of Kaktovik and
other groups filed lawsuits contesting the adequacy of the Environnenta
Impact Statenment for the proposed sale. This resulted in a federa
district court injunction on acceptance of bids for federally managed
tracts. I ssuance of the federal |eases was delayed until July 1980.

State |eases were issued in January and February 1980.

Utimately, bids for 86 tracts were accepted. See Table 8. Five |eased
tracts were in undisputed federal ownership and 58 tracts were in undis-
puted state ownership. N neteen disputed tracts were assigned to fed-
eral managenent and four to state managenent, pending resolution of the
ownership litigation. The bonus bids accepted for federal tracts
anounted to $488, 691, 137. Because of the different bidding nethods
adopted for state tracts, direct conparisons between state and federa

bi d amounts are not meani ngful

Both the bid results and the subsequent exploration pattern indicate
that the prime prospects were thought by industry to be on state tracts
or on the federally managed disputed tracts. Expl oration on Sale BF
tracts has been nore intensive than for any other Al askan oCS sale area.

As Table 1 illustrated, a higher percentage of lease tracts in Sale BF

23



TABLE 8

SALE BF BID RESULTS

(Bomss hiddlng,, fixed sliding scale myatty., starting at 16%%)

RASTS ,a?s-»
Tract Aeres ﬁil{ﬁgidder, nterest e

;,,'v

55 FEDERALLY MRNRGEE TRACTS -

id per
hectare

159260 *,Shell 50 ARCO 40 Murphy iﬂ$ 3037 GOO $ 3,321
'%’510 "Amoc@ Tt 090,550 1808
«i?sﬁw S 114,000 82
347 §Shell 50, ARCO 40 Murphy 10 ;_':211,000 - 156
5(a)3,207 sgShell_ 59: __40 Murphy 10 - 211,000 .. 163
23 ;2,282 :Amacg 3, : %&5 .5.44 , 20,190,995 . 22,155
24 4,010 YRmoco i 5,050,900 - © 9,272
25 5,242 ASheli 90, Murphy 10 P 60,890, 000 28,700
26 1,668 :+Chevron 50, Phi lips 50 ° Tl 125 683
27 -4,901 §AR80 30, Murphy 20 e 1,505,000 . 759
28 5418 ,,Hamllton Bros Qil Co . 2,379,657 439/acre
29 ‘8616 TARCO HyvesBy 1642614 - 279
32 ‘3 413 ipp Alaska 87 Sohm 10 SDS 258 222
o native iroug S 3~ e g%
33 1,328 BP Alaska 87, Sehig 10, - 151 077_ o281
s i native” groups 3 . ’
34 3303 " Gul groupf 2t 11,267,000 8,429
35 ‘5,159 Exxon 50, Umon of Cai 5 - 53,139,600 10,716
36 ;4238 {ARCO %5, Exxon %5, Union 14 121279,000 - 70,708
37 '3267 HARCO 1%, Exon % Union ¥ 143,089,000 108,234
38 3813 TARCO %, Excon 34, Union % 12,229,000 1925
39 2591 “ARCO % Exxon % Umcn 5 12353000 11,779
40 5391 3ARCO zi«w bl 1,500,946 688
41 ,4 855 SARCO »mer nw T 8,310,101 4230
42 4,172 Shell 85, Murphy 15 8,108,000 4,302
43 1757 ARCO 50 Exxon 50 - . 3,131,914 4,418
4 '35 ARCO 50, Murphy 50 : 81,000 226
A * STATE MANAGED TRACTS o
g (3875[acre ‘20% myaltyﬂ net profits share hud)
Tract ﬂcres High bidder 7% Fixed benus  Bid (%}

4 4, 393 Amerada Hess .
47 4472 Amerada Hess

3 5241 Tenneco 4586190 21.58000

5693 Tenneco . 4981628 5900000

55 5508 Tenneco 420, %Og 316700
56 3433 Texas Eastern Exploration , ,870 . 55
57 52301 Texas Eastern Exploration , 07 8
66 3,601 Chevron , 2 2.

11847 4, %ﬁsﬁ Exxon

3,913,323

Gulf groupt

i #

$3, 843, 717 $3.20000

91.20000

R0

{$1,750/acre, 20% royalty, net profits share &id)
Trast Acres Righ bidder

'STATE MANAGED TRACTS

Fixed bonus

Bid (%)

5 050

2 272
3,795

4,’%‘58

3,580

Ameco $8, 837, 150
- st
ult  group )

Amerada Hess 3%41,5 i
Marathon 50, Ameradz Hess 50 9,850,% 7
Sohio 96, native groups 4 7,5 4, 45
ARCO %, EXXON %, Union % b, 266, 120

7104449
61. 04959

STATE WMAKAGED TRACTS
(Boniss bidding, fixed sliding seale royalty starting at Zﬁ%

Tract Acres High bidder
§1

"63 5,051 Union
65 1,936 AERCO

Exxon

Frank L. Shogrin
Mobil 50, Cheyron 50
Hotil 5, Chevron 50
Mobil ¥, Phillips %,
Mobil %. Phillios 5.
Burglin gr oup

glin_ group
Rfo \ 50g Chevron 50
Muhxi 50, Chevron 50

Burglin group
Burglin group
Burglin group
26'?§ ﬁgb?hyra' Emur s % Chevron %
v t]
Mobd l/: n ’ BS Y, Chevron %

Mob 1

Hbi v: Phillips %, Chevron 4%
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Borus bidding, fired sllgl ng sale royalty starting at 16%%)
Tract Acres High bidder

64 4728 BP Alaskz 87, Sohlu 10, natlve grovps 3 310, 005,

70 5312 ARCO %, Exvon %, Uni ON % g \

71 4, 35 BP Alaska 87, Sahio 10 native groups 3 ; 90U,
116 2 950 ARCO %, Exxon %, Union % 28,610,409
*NANA, Koniag, Sealaska. COOK miet participated in BE6.
tIn Tract 34, Gulf 47, Cities Service 20, Conoco 20, Texasguif 10,
Rowan Pet[0l eUM 3, T Tracts 67 and 68, Gulf 2 ﬁ:mes §% vice
%, Conoco 25, Pl acld 16, Texasgult 6, Rowan Petro eum

Reproduced from G |

& Gas Journal,
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has been explored than in any other sale area. Prior to Novenber 1,
1983, 14 wells had been conpl eted, another started, and gravel islands
built for two nore wellsites, for a total of 17 wells conpleted or
committed. This was nearly equal to the total nunmber of wells (20)

drilled for all other federal OCS sales in Alaska to that tine.

SALE 71

The Diapir Field OCS Sale 71, held im Anchorage on Cctober 13, 1982,
attracted near-record bidsthe |ease offering enconpassed 338 tracts
extending fromthe three-mle limt up to 45 nmles offshore and along
the arctic coast Stretched from near Flaxman Island in the east to Smth
Bay about 190 miles to the west. See Figure 4. Sale 71 was exclusively
a federal sale, but west of Prudhoe Bay it abutted submerged State |ands
later leased under State of Al aska oil and gas lease sales Beaufort Sea

#39 (May 1983) and Beaufort Sea #43 (May 1984).

At the sale, bids were received on 125 tracts and high bids totaling
$2, 055, 632, 336 were accepted for 121 tracts, giving Sale 71 the third
hi ghest OCS | ease sale receipts total at that time. Tracts 191 and 206
overlying the Mukluk structure received bids of $227,171,250 and
$219, 117,312, respectively, at that time the second and third highest
single tract bonus bids in OCS |easing history. Table 9 lists the 30
lease tracts obtaining the highest bids in Sale 71. This 1list includes

the prine tracts nost likely to be selected for exploratory drilling.
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TABLE 9

Ccs SALE 71
TH RTY H GHEST CASH BONUS BI D TRACTS

Maj or Ownership Tota
Tract | nt er est Bonus Bid
1912 Sohio $227, 173, 250
206d Texaco 217,117, 312
207 BP 193,579, 570
204 Texaco 168, 118, 272
190 Sohio 148, 871, 130
205§ Sohio 136, 637, 450
192b Shel | 113, 456, 000
58 Exxon 73, 250, 000
189 Sohio 71, 793, 250
221d BP 60, 753, 370
220 4 Texaco 57,116,160 .
219 Chevron 47,542,000
208b Anoco 45, 754, 000
57 Exxon 44,250, 000
218 Chevron 35, 114, 624
193 Sohio 31, 321, 220
180 Texaco 22,118, 400
203 Texaco 22,118, 400
181 Texaco 18, 118, 656
188 Sohio 17, 838, 460
39 Gulf 15, 876, 000
194 Uni on 15, 466, 000
209b Unio 15, 210, 000
38 Exxon 14, 200, 000
311 Mir phy 13, 006, 080
322° Anmoco/ Shel | 12,721, 000
157 Anoco 10, 278, 000
174 Anoco 10, 210, 000
155 Anoco 10, 205, 000
156 Amoco 10, 205, 000

a Tract included in Sohio Mukluk project exploration plan.

b Tract included in Exxon Antares Project exploration plan.

¢ Tract included in Shell Sandpiper project exploration plan.

d Tract included in Texaco’ s cancelled Fur Seal project exploration plan.

Sour ce: Ol and Gas Journal
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Expl oration of Sale 71 tracts poses great challenges. Conpared to Sale
BF tracts, nost of the tracts leased in Sale 71 are further from support
facilities established at Prudhoe Bay. Most tracts are further offshore
in deeper waters and face nore severe ice conditions than Sale BF
tracts. In contrast to Sale BF, there are no natural islands that can

beused as drilling bases.

Sohio holds a mmjor ownership interest in tracts covering the Mukluk
structure. Under the exploration plan for the Mukluk project, Schio was
exploration operator for a set of four adjacent tracts (191, 192, 205,
206) which together received high bonus bids totaling $696, 387, 012.
During 1982-83, Sohio constructed an artificial gravel island on the
common conmer of these four tracts at an estimted expense of
$100, 000, 000. The first Sale 71 exploration well was spudded on Tract
191 in Novenber 1983 and resulted in a dry hole. Due to the cost of
bui | di ng Mukluk Island, this was the nmost costly OCS exploratory well to

dat e.

Exxon has filed an exploration plan for the Antares prospect covering
seven tracts it. | eased in the western end of Sale 71. Exxon tentatively
plans t0 employ a Concrete Island Drilling System (CIDS) for a drilling
base rather than an artificial island. Unlike an artificial gravel
island, this drilling platformis relocatable and, due to that feature,
is expected to be more econonmical for the relatively deep waters in the
tracts Exxon has targeted for exploration. The planned spud date for

the first well i s Novenber 1, 1984.

28



I n Novenber 1983, Texaco filed -its Fur Seal exploration plan for a
gravel iSland exploration 'pad -and Up to five exploration wells on a set
of four Sale 71 tracts near Sohio's Mukluk project. However, Texaco
suspended this project after appraisal of the negative results of the
Mukluk project. Finally, Shell also filed an exploration plan in
Novenber 1983 to construct a gravel island (Sandpiper) and drill up to

four exploratory wells on its Harvard Prospect.

Met hodol o

The general nethodol ogi cal approach for the Beaufort Sea nonitoring
study derives from the study goal set out in the MVS scope of work: to
conpi l e an enpirical account of “events, equipnment timing, employment,
wages, |ocations, requirements, expenditures and effects of OCS activ-
ity related to the Beaufort Sea for the period beginning Decenber 1979

through, to the extent possible, 1983 . . .*

Gven the factual orientation of the scope of work, the study approach
did not present any difficult conceptual problemns. Nevert hel ess, the
procedures for data collecting analysis and synthesis did have to cope
with a host of troublesome practical methodol ogi cal problems. There is
no single way to characterize these problens. For discussion purposes
bel ow, we have grouped them under two topical headings: entrepreneuria
structure of exploration and North Slope petroleum industry infrastruc-
ture. Here, enphasis is on the nethodol ogi cal problems associated with
these circunstances. In the next chapter, a descriptive section is

devoted to existing infrastructure.
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ENTREPRENEURI AL STRUCTURE OF EXPLORATI ON

Inbroad terms , the prelimnary phase of offshore exploration begins
with the search to identify potential hydrocarbon structures through
geol ogi cal and geophysical surveys of the outer continental shelf con-
ducted by the U.S. Geol ogical Survey or private firms. Prospective
structures may be considered for inclusion in the Department, of the
Interior’s Five Year OCS Lease Sale Schedule. Under the Departnent of
the Interiorgs admnistrative procedures, proposed sale areas receive
further detailed analysis in the form of additional resource, environ-
mental, economic, SOCioeconomc , transportation and other studies, NEPA
EIS and ot her review processes, public hearings, etc., leading up to the
offering of particular tracts for | ease at an OCS lease sale. Where
acceptabl e bids are received, the sale culmnates in award of a
tract to the successful bidder, usually a group of firms, but sonetines

an individual conpany.

Formation of the Managenent of the Enterprise

After leases are awarded to the w nning bidder or consortium of bidders,
expl oration plans can be made. Were a nunber of firnms bid together,
they select a single firm wusually the dom nant partner, to perform as
operator on behalf of the consortium which share exploration costs and
findings. Sometimes, a mnor partner Wi th superior technical expertise
or existing operations in the exploration region nay be chosen operator.
Sonetines, too, a group of tracts which overlie a single drilling pros-

pect may be consolidated into a single exploration unit, with the

30
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collected | essees conmitting to share exploration drilling costs and

results in order to make optimal use of exploration efforts.

The expl oration program may consist of a single exploration well or,
tentatively, a series of wells. The operator becones manager of that
specific endeavor, responsible for admnistrative tasks, surveying
drilling, andbother support necessary to acconplish the program The
onsite personnel involved in the ‘exploration enterprise” will consi st
of a few professional/managerial representatives of the lease operator
and, perhaps, the other owners. The bulk of the field staff are com-
prised of contractors and consultants (and their enpl oyees) engaged for

specific tasks in the enterprise.

The Exploration Process

The operator’s managenent duties include obtaining needed permits;
determning the timng for drilling; selection of the drill site,
whether natural or manmade island |ocation; selection of drilling
contractor and the specialized support contractors; determning node of
access; e.g., air, mrine, ice road;, selection of transportation and
construction contractors for access preparation and site work; providing
or arranging for onsite materials needed for drilling, such as drill
pipe, drilling mid, etc.; providing or arranging for access and site
work materials such as gravel; direction of procurement activity, which
may consist of direct purchase or may provide for a chain of procurenent
activities by various contractors and subcontractors; inspection arid

audit of work; financial managenent; representation of all owners as the
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onsite Managi ng and contracting representative; coordination with gov-
ernnmental representatives om pernmts and continuing inspections and
reports regarding the progress of exploration, as required by laws Or

regul ations.

Post Expl oration Responsibilities

After the drilling program is concluded and results evaluated, the
owner ship group may decide to abandon drilling or agree to further
expl oration of a prom sing structure to anal yze devel opnent and produc-
tion possibilities. Unless further exploration drilling is going
t ake place soon, the equi pnent and personnel are denpbilized. Once
again, the | ease operator serves as the manager of that activity and
uses the contract system to engage conpani es to clear the site as neces-
sary under applicable permts and in accordance with econom c deci sions
whi ch have been reached. The nobilization process is reversed as the
drill rig, canp, etc., are dismantled and moved t0 an assigned onshore

| ocati on.

The foregoing account has enphasi zed the fragmented nature of participa-
tion in an ‘Exploration enterprise.® Despite the prom nence of a few
maj or international oil firms as | easehol ders and operators, the indus-
trial organi zation of the enterprise is not nmonolithic. The many spe-
cialized skills and servi ces which coatribute t0 the overall effort
foster a decentralized structure, where the nmgjor firns nmaintain many
smal ler client enterprises in the oil services industry rather than

devel opi ng full in-house capabilities.
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This characteristic of the "exploration enterprise” receives a strong
test in the remte frontier areas, such as the Quter Continental Shelf,
where a full range of needed services may not be quickly or locally
available. Frontier conditions may force tighter operator managenent of
the many enterprise requirenents than i S customary in nore devel oped
petrol eum regions. These conditions include high operating costs,
seasonality and brief operating "windows," |ong and often weatherbound
lines of support, and_ﬁigh cost penalties for delay or unreliable per-
formance of exploration activities. Cenerally, the frontier Llease

operators maintain a stronger hold on contracting and subcontracting

arrangements to ensure accountability and perfornmance.

Expl oration Data

For good business reasons, wldcat oil and gas exploration in hi gh
potential frontier areas is secretive in sone aspects. The financia

stakes in OCS exploration prograns are high for lease owners and
operators. Petroleum intelligence is valuable. Lease owners and oper-
ators are habitually guarded about publicizing details about project
pl ans or operations that mght prematurely suggest the status of their

resource appraisals or exploration findings

The entrepreneurial structure wthin which exploration prograns are
inplenmented is fragmented and conpetitive. The 1984 Anchorage Minicipa
tel ephone directory gives sone sense of this entrepreneurial pluralism
Even though no oil or gas is produced in its boundaries, Anchorage has

becone the adm nistrative headquarters for the major oil firms in Alaska
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and for nmost of the oil field “service and supply firns that cater to
them  The 1984 tel ephone directory listed only 13 producing firms, but
listed over six pages of oil field supply and service firms, plus many
more pages advertising air, marine and truck transportation firms,
catering and canp services, CONStructi on management, etc. for the

petroleum industry.

Often, the operating firmwhich nanages the exploration program will
have as few as one to three of its own enployees directly assigned te
supervise onsite field operations”. TFor a single exploration project =
this monitoring study covers 15 exploration wells - the operator may
engage under separate contracts 20 or nore independent, Specialized con-
struction and transportation contractors oil field service conpanies
and other highly mobile support businesses to carry out specific tasks.
The contractual arrangements typically require that the contractors (or
their subcontractors) thenselves provide all labor, supplies, equipnent,
etc. , required by their services. Also, responsibility and recordkeep-
ing for staffing and purchase of supplies and equipnent is divided anmong
many separate firms, not directly nmanaged by the operator. As a result
of this diffuse contracting pattern, there i S no single central source
of uniform data about workforce levels, wages, supplies, purchases
etc. , for exploration prograns. It is inpractical to seek this data
fromeach of the contractors and subcontractors engaged in expl oration

activities.

By 1980, the North Slope had devel oped a mature and highly conpetitive

oil field servi ces industry. For nost needed supplies and services,
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there are usually nunmerous vendors. Operators are eager to maintain
conmpetition anobng vendors and vendors are eager to protect their com
petitive position. For these reasons, operators, as well as contractors
and oi|l field service and supply firms, are reluctant to vol unteer cost
data or other operational data that may provide indirect clues to costs.
In the case of contractors, this reticence is reinforced by contractual
terms that prohibit disclosure of information about their contractua

activities

In any case, oil field contractors ordinarily have no internal reason to
record or store for easy retrieval much of the data about workforce,
payrol |, purchasing or other operational details sought for this noni-
toring study. Certainly, managenent policies and recordkeeping prac-
tices for many types of data sought for, this study are not uniform
throughout the industry. For exanple, provisions for shift and rotation
schedul es terms of conpensation and overtime and |eave practices vary,

depending on conditions in the field and on recruitnent, personnel and
labor policies and agreenents appropriate to different firms and oi

field operations.

There are sone uniform data reporting requirenents set by law, for
exanmpl e, Al aska Department of Labor payroll data reports. However, dis-
closure constraints protect the confidentiality of individual firmdata
Data aggregation makes it inpractical to retrieve enploynment and payrol
or other operational data for attribution to individual firns or for
specific Beaufort Sea exploration projects. Even where this data is

internally available firms may hesitate to volunteer certain types of
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workforce data (e.g., resident, female Or minority enpl oynment data) that
might be used to question their personnel practices or to ascertain

pricing practices.

NORTH SLOPE PETROLEUM | NDUSTRY | NFRASTRUCTURE

Most of the frontier regions of Alaska are renote and undevel oped, lack-
ing ready facilities for support of early exploration programs. In such
frontier regions, specific provision mast be made for all onsite support
facilities and services for exploration prograns. As” a result, any
onshore exploration inpacts tend to be visible and readily attributable

to specific exploration progranms.

The context for Beaufort Sea exploration prograns has been very differ-
ent. As noted above, the Deadhorse/Prudhoe Bay vicinity now harbors
Alaska's greatest concentration of oil field services and ot her petro-
leum industry infrastructure and support. firns. This infrastructure has
devel oped over the years to meet the support needs of earlier Prudhoe
Bay petrol eum operations and trans-Alaska oil| pipeline construction and
continues to be avail abl e and used for ongoing petroleumindustry activ=

ities.

As a result, essentially all of the basic transportation and other sup-
port facilities and services that mght be ‘needed for Beaufort Sea
expl oration prograns were in place before the Beaufort Sea 0CS sales.
Even though the start-up of Beaufort Sea exploration coincided with a

slack period of North Slope activity, these exploration prograns have
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conprised’ a relatively small part of the overall North Slope petrol eum
industry activity since 1980. Thus, Beaufort Sea exploration prograns
have had ready access to the support facilities and oil field service
firms already in business in the Prudhoe Bay area. Except at the drill-
site, Beaufort Sea exploration prograns have not required najor new

support infrastructure.

Because Beaufort Sea exploration progranms make common use of support
facilities and suppliers that serve other North Sl ope petrol eum devel op-
ment , it is virtually inpossible to single out the inpacts of Beaufort
Sea exploration programs. These inpacts are intermngled with ongoing

activities in support of other North Sl ope petrol eum operations.

RESEARCH METHODS

The project approach enployed research nethods specifically selected to
cope with the previously described problens of fragmented data sources
and comm ngling of Beaufort Sea exploration support with other ongoing

arctic petroleum activity.

First, the project team assenbled and reviewed avail abl e published
sources for pertinent data. This review mainly included exploration
plans and environmental reports, permt applications and simlar public
docunents on file at public agencies; petroleum and construction
industry trade publications (e.g., G| and Gas Journal, Al aska Report,
Al aska Construction and G|, Ofshore, Al askan newspapers, conpany house

publications) that regularly report on the status of industry plans and
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projects; and available studies on OCS-rel ated topics relevant to the

present study scope.

Second, the secondary data extracted from published sources were
reviewed for tineliness and adequacy for the project. Data gaps were
identified to be filled in by further research and through an interview
program with industry informants know edgeabl e about oil exploration in
the Beaufort Sea and with staff of public agencies responsible for

managenent of OCS exploration.

Third, tentative tabular formats were designed to display how explora=
tion data would be presented in the study report. At this stage, a
significant technical decision was made: the nost mneani ngful and
coherent way to organize and tabul ate nost study data was by individual
exploration drilling program  The main advantage of this organization
was, that. it reflected the central and continuing role of the operating
firm in planning for and inplementing the drilling program  The oper-
ator Was the omly entity with an overall grasp of the history of the
exploration program  This organization also made it feasible to group,
summari ze and conpare data about exploration programs in the most mean-
ingful terms, that iS, by exploration phase, by key exploration func-

tions and by drilling season.

Based on these tabular formats, a standard interview format Was devel -
oped for use in interviews wWith exploration managers and other Senior
staff of the operating firms to £ill in data gaps and to verify infornma-

tion obtained from other sources. Verification. of actual exploration
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data With the operating’ firms was inportant, partly because published
data sources were sonetines in disagreenent and partly because unfore-
seeabl e factors sonetimes necessitated revisions in features of the
exploration plan. This standard interview format served to assure ful

coverage and conparability in the quality of data collected from oper-

ators.

Fourth , after it becanme clear that it would not be possible to obtain
all the information sought in the interview programfrom all firms, Some
i mprovi sations were made to fill in data gaps. For exanple, it was not
feasible to retrieve full and conparable historic |abor data for all
exploration programs. Therefore, we attenpted a detailed reconstruction
of the manpower and wages for specific phases of each exploration proj-
ect. The process of reconstruction nmade use of available data about
typical staffing patterns, occupational wage scales, rotation and shift
schedules, and recruitnent and hiring practices for the North Sl ope
petrol eum industry in general, plus specific information about the dura-
tion of each exploration project and any special circumstances. The
i nformation about exploration activities supplied by the operators was
the first step for this exercise. Additionally, data were obtained from
and cross-checked with know edgeabl e sources, including exploration
managers, drilling foremen, individual contractors , transportation
i ndustry specialists, union officials and dispatchers> Alaska Depart nment
of Labor staff and other public officials. Based on the information and
gui delines provided by these know edgeable informants, we are confident
that this nethod of reconstructing enploynent data can yield a nore

conplete and accurate picture than could be practicably obtained by
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trying to conpose the exploration history from the spotty and scattered

records of nmany dozen individual conpanies.

Industry firms were willing to provide sone types of information about
exploration so long as it would not be directly attributed. For
exanple, . nost firms were forthcomng with observations and data about
the effects of permts, regulations and sale stipulations on the pace
and level of exploration efforts, but were also concerned about impair-
ing working relationships with permtting and regul atory agencies. In
other cases, firns were willing to provide proprietary cost and |abor
data about their exploration programs, SO long as the data would be
aggregated or published in a form that nmasked the identity of the
source. In such cases, the research team acquired data on the condition
it would not be used in a manner that identified the source: For pur-
poses of the present study, it was the research team's judgment, con-
curred in by MMS, that the information thereby gained outweighed the
lack of full docunentati on. Where the lack of attribution seened a

significant qualification to the data, that circumstance was noted.
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111. EXPLORATION PROFI LE

I ntroduction

This chapter provides a factual account of the main onsite industria

and transportation activities and enploynent entailed by sixteen Beau-
fort Sea exploration prograns- undertaken or initiated through the
1982-83 drilling season. The first section of the chapter presents
background on existing infrastructure as explanatory context for the
detail ed account of exploration activities that follows. The next group
of sections are organized in |logical order to cover the main logistic,
island construction and drilling operations for each of the 16 explora-
tory wells covered in this monitoring study. These sections are briefly

descri bed

0 Existing Infrastructure, which describes the base camp, indus-
trial, comercial and transportation facilities and services
available in the vicinity of Prudhoe Bay to support Beaufort Sea
expl orati on. The advantageous access afforded Beaufort Sea
operations to existing facilities and services greatly simpli-
fied logistic and support arrangements and probably hastened the
pace of exploration. In this regard, as in others, the Beaufort
Sea sale areas are unique anmong Alaska's frontier OCS regions,
where expl oration pioneers nust make provisions for virtually
all support arrangements. As arctic OCS lease offerings
progress to tracts nmore renote from existing support facilities,

it is likely that exploration will entail establishment of new
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forward bases of support for offshore activities, with added
expenses for facilities manpower and contingency arrangemnents.
For these reasons, the findings about Beaufort Sea exploration
activities nust be applied with care in any process for fore-"

casting the likely pattern of exploration in other OCS regions.

o Marine, A r and Surface Logistics arrangenents for transport of
drilling equipnment, material, supplies, personnel, etc. between

No rth Slope canps and depots and t he Beaufort Sea well Sites.

o Gravel Island construction, for those exploratory projects where
mannade drilling platforms were required to support exploratory

drilling.

o Drilling Operations, conprising the array of onsite activities

entailed by exploratory drilling.
Finally, the last section of this chapter summarizes direct enploynent
associ ated with each of the above phases of Beaufort Sea expl oration

prograns.

Exi sting Infrastructure

Nearly all of the support services and facilities for Beaufort Sea off-
shore devel opnent between 1980 and 1983 have been based at Prudhoe Bay,
| ess than 60 miles from any of the wells included in this analysis.

Typically, the Environnental Report for the Shell Seal prospect noted:
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Projected need for onshore project support facili-

ties include a storage area, haul roads, communica-

tion center, and airport facilities. These facili-

ties are - currently available in the Prudhoe Bay

conmpl ex, hence no significant project-related con-

struction inpacts will occur onshore.

Suppl i es, equipment, energy and other resources wll

be obtained through the Prudhoe Bay conplex from

established contractors. (p. 4-9)
This section covers support facilities and services available at Dead-
horse and Prudhoe Bay to support Beaufort Sea exploration. The next
section. gives a detailed discussion of air, marine and surface logistic
support for Prudhoe Bay in general and Beaufort Sea exploration activ-

ities specifically.

Figures 5 and 6 illustrate existing roads and facilities at Prudhoe Bay.
Two base canps or operation areas are |located in the Prudhoe Bay unit:
1) th'e ARCO canp on the east side of the field, just west of the Saga-
vanirktok River, and 2) the Sohio canp on the west side of the field
near the Putuligayuk River. Deadhorse is located on the ARCO side about
five mles south of Prudhoe Bay. Deadhorse enconpasses the state-owned
and operated airport and the facilities of contractors, oil field serv-
ice companies, suppliers and other firnms which provide support services
to the oil and gas industry. Deadhorse is also the northern term nus of
the Dalton Hi ghway (fornerly the North Sl ope Haul Road) which connects
the Prudhoe Bay area and Fairbanks. The Kuparuk River Unit is |ocated
just west of the Sohio side of the Prudhoe Bay unit. All of these areas
are linked by the Spine Road and a network of access roads to various

facilities.
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Construction contractors, oil industry support services, transportation
services and other service firms are all |ocated on the east side of the
Prudhoe Bay unit. Mst support facilities are |located in the North
Slope Subdivision on land |eased fromthe State Division of Land and
VWater Managenment.  The remaining support service firms an-d contractors
are located at or near the Deadhorse Airport on a subdivided tract under

| eases fromthe A aska Departnment of Transportation

Tabl es 10, 11 and 12 show the diversity and depth of contractors and
support services available to support petrol eum devel opnent at Prudhoe
Bay. Most of these firnms have been in Prudhoe Bay for a nunber of years
and predate Beaufort Sea exploration. The Beaufort Sea work perforned
by these-firms has been largely a supplement to their North Sl ope activ-

ities, rather than their sole reason for being |ocated there.

During the 1980-83 period there was sufficient lease space available to
acconmodat e any: additional contractors or service denands generated by
the Beaufort Sea activity. Sone of the offshore work, particularly
gravel hauling operations, required the contractors to house personne

at Prudhoe Bay. There was adequate existing space to accormpdate such
personnel in rental housing at Prudhoe Bay. 1Im winter 1983 there was
substantial surplus bed capacity in rental canp housing at Prudhoe Bay
(Table 13) .  There were 896 beds in closed facilities which could have
been activated if needed. Another 446 beds becane available in 1984

with opening of the Kuparuk Industrial Center

In conclusion, the Beaufort Sea activity to date has not required expan-
sion of Prudhoe Bay support services and facilities, nor has it over=-
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FIGURE 6 - PART A

EXISTING FACILITIES, PRUDHOE BAY, 1982
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FIGURE 6 - PART B

EXI STING FACILITIES, PRUDHOE BAY, 1982
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TABLE 10

CONSTRUCTI ON CONTRACTORS
Based or Operating at Prudhoe Bay

1983
Managenment Contractors Electrical Contractors
Bechtel Corporation Bussell El ectric of Al aska
Fluor Corporation City Electric, Inc.
R. M. Parsons Comapny Fishback & Moore
Kentron | nternational, Inc.
Maj or General Contractors Southern Electric Co., Inc.
Alaska International
Construction, Inc. Mechani cal Contractors
Angl 0 Alaska Construction, InNc. €. R. Lew s Conpany
Arctic Slope/ Wight Schuchart Nati onal Mechani cal
Doyon Construction Conpany Contractors, Inc.
Fluor Corporation Nat kin & Conpany
Green Construction Conpany North Sl ope Mechani cal
Halvorson Construction Conpany
Houston Contractors Sheetmetal Contractors
Peter Kiewt Sons’ Conpany Cl ear At er Sheetmetal
Morri son- Knudsen Co., Inc.
Nort hwest ern Construction, Inc. Steel Building Contractors
R. M. Parsons Conpany H.A.P. Enterprises, Inc.
H. C. Price Construction Co. L & H Enterprises, Inc.
Wck Construction Co. Darrell Peterson Construction
General Subcontractors
ASAG/Gregory Cook
Forward Al aska, Inc.
Frontier Rock & Sand, Inc.
Norton, Inc.
Polar/NANA
Sources: Arctic Slope Tel ephone Association Co-op., Inc., ARCO Alaska,
Sohio Al aska Petroleum Corporation, Veto, Imc., Doyon Drilling Co., and

tel ephone contacts with several firns listed above.
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TABLE 11

AL I NDUSTRY SUPPORT SERVI CES
Based or Operating at Prudhoe Bay
1983

Ceophysi cal Conpani es
Geophysi cal  Services, Inc.
Hardi ng Lawson Associ at es
Mle Hi Exploration Co., Inc.
Pearson of Al aska
West ern Geophysical Co.

0il Field Service Conpanies
Alaska Oilfield Services, Inc.
GSL 0ilfield Services Co.
Halliburton Services
NANA 0ilfield Service, Inc.
0il Field Services, Inc.
Pingo Corporation
Udelhoven Oilfield System

Services, Inc.

Veto, Inc.

Ol Spill dean-up
ABSORB
Alaska OFfshore, Inc.
Crowley Environmental Services
0ilfield Services, Inc.

0il Wl | Casing
BR Equi pnent, Inc.

Weatherford O | Tool Conpany Ltd.

Ol Well Cenenting
Dowell (Div. of DOW Chem cal)
B. J. Hughes, Inc.

O | well Pipe Inspection
AMF Turboscope
Larimer |nspectionConpany

Sour ces:

Sohi o Al aska Petrol eum Corporation,

0i1 Wl |l Service Conpani es
Arctic. Coiled Tubing, Inc.
Nowsco Services

0il Well Directional Drilling &
Surveying
East nan Whipstock, Inc.
Scientific Drilling Controls
N.L. Sperry-Sun, Inc.

Ol Well Drilling
Alaska United Drilling, Inc.
Anglo-=Nabors
Arctic Alaska Drilling Co.
Brinkerhoff-Signal, | nc.
Doyon Drilling Co.
Parker Drilling Co.
Rowan Drilling U.S.

Ol Well Drilling Mud & Additives
N.L. Baroid/N.L. I ndustries, Inc.
Dresser/Magcobar | ndustries
Milchem, I nc.

Ol Well Equipment & Supplies
Baker Packers
Brown O Tools, Inc.
McEvoy, Div. of Smth
I nternational, Inc.
Tri-State 0il Tool Industries, Inc.

Ol Well Logging & Perforating
CAMCO, | nc.
Dresser Atlas
Gearhart Industries, Inc.
Geo Vann
Johnst on Macco Schlumberger
Qtis Engineering Corp.

Arctic Slope Tel ephone Association Co-op., Inc., ARCO Al aska,
Veto, Inc., Doyon Drilling Co., and

t el ephone contacts with several firms |isted above.



TABLE 12

TRANSPORTATI ON AND OTHER SERVI CE FI RVS
Based or Operating at Prudhoe Bay
1983

Schedul ed Air Passenger &
Cargo Service
Al aska Airlines
Mark Air (passenger service
begi ns 1984)
Wien Air Alaska, Inc.

Air Charter Qperators
Air Logistics
Audi  Air
ERA Helicopters, Inc.
Evergreen Helicopters of Al aska
Inc.

Trucki ng & Heavy Hauling
Alaska |nternational
Inc.
Frontier Transportation Conpany
Kodi ak 0ilfield Haulers
Lynden Transfer Conpany
Mukluk Freight Lines, Inc.

Construction,

Tug & Barge & O fshore Support
Alaska Offshore, Inc.
Arctic Marine Freighters
GSL 0ilfield Services

Kodi ak Marine Transport., Inc.
Catering Services

Arctic Hosts, Inc.

Boatel Al aska, Inc.

G eyhound Support Services, Inc.

International Superior Services,

I nc.
NANA/Mannings
Uni versal Services, Inc.
Sources:

Sohio Alaska Petrol eum Corporation,
t el ephone contacts with several
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Contractors Equi pnent,

Fuel

Parts, Supplies & Service

Ai rport Machinery

Arctic Rentals

CATCO, Inc.

Childs Equi pment Services

Frontier Transportation Conpany

McDonal d | ndustries Al aska,
I nc.

NC Machinery Co.

Prudhoe Bay Supply

Sag River Hardware

Delivery

Al aska 0ilfield Service
Kodi ak 0ilfield Haul ers, Inc.
Mukluk Freight Lines, Inc.

NANA 0ilfield Services, Inc.
Courier Services
DHL Worldw de Courier Express

Security Services

Arctic Hosts, Inc.

NANA/Purcell

Wackenhut/American Quard &
Alert

0'Neill Security

Surveying

Arctic Slope Tel ephone Association Co-op.,

Vet o,

LHD/ITECH

Inc., ARCO Alaska,

Inc., Doyon Drilling Co., and

firms listed above.



TABLE 13

PRUDHOE BAY caMPS AND HOTELS

1983
Rental Canps
Nunber of Beds
Hot el / Canp Owner Oper ating Cl osed Total
Crazy Horse Hotel Crazy Horse, Inc. 380 380
Happy Horse Hotel  Alaska International Constr. 340 340
Prudhoe Bay Hot el Simlog 230 100 330
Service City Canp “Arctic Slope/ Wight Schuchart 325 325
Frontier Main Canp Frontier Transportation Co. . 250 250
Kuparuk Industrial North Slope Borough 250 250
Center Canp (opens 1984)
Veto Canp Veto, Inc. 225 225
Angl o Canp Anglo Al aska Construction Co., Inc. 220 220
South Lake Inn BMW Par t ner shi p 212 212
Kodi ak Canp Kodi ak 0ilfield Haul ers, Inc. 206 206
Frontier-Delta Pad Frontier Transportation Co. 205 205
Dal ton Canp Northern O| Field Services 200 200
Mukluk Base Canp Crowley Maritime Corporation 179 179
NANA Canp NANA G| Field Service, Inc. 165 165
Sag River Inn Forward Al aska, |Inc. 150 150
Mukluk - Canp 2 Crowley Maritime Corporation 80 80
Gizzly Bear Inn Childs Equi pnment Services 70 70
Seair Canp Seair Al aska _ 24 24
Subt ot al 2,772 1,039 3,811
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TABLE 13

(continued)

PRUDHOE BAY CAMPS AND HOTELS

1983
0il Conpany Camps
Number Of Beds
Hot el / Canp Owner Oper ating Closed Tot al
Prudhoe QOperations ARCO 496 496
Center
Prudhoe Qperations ARCO 1,900 1,900
Center
Kuparuk Qperations ARCO 96 196 292
Center (opens 1984)
Kuparuk Operations ARCO 650 650
Center
Kuparuk Operations ARCO 360 360
Center
Prudhoe QOperations Sohio 474 474
Center
Construction Canp 1 Sohio 480 480
Construction Canp 2 Sohio 504 504 -
Construction Canp 3 Sohio 612 612
Subt ot al 5,572 196 5,768
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Non-rental Canps

TABLE 13
(Conti nued)

PRUDHCE BAY CAMPS AND HOTELS

1983

Nunber of Beds

Hot el / Canp Owner Operating Closed Tot al
Surfcote Canp Bredero/Price 94 94
Slumber J Schlumberger OF f shore 64 64

Servi ces
Sleepy Bear Canp Arctic Pipe Engineering 61 61
North Slope Borough 60 60
Deadhorse Canp Halliburton Services 50 50
Dowell/Schlumberger 50 50
Dresser Atlas 48 48
Geophysi cal Services, Inc. 35 35
Cameo, Inc. 32 32
West ern Geophysi cal 30 30
Gearhart | ndustries, Inc. 30 30
Wen Air Alaska, Inc. 18 18
Al aska Airlines 17 17
Parker Drilling Co. 14 14
Exxon 14 14
C. R. Lewi s Co. 13 13
Baker Packer 12 12
Dresser/Magcobar | ndustries 11 11
Prudhoe Bay Supply 9 9
Houston Contractors 4 4
Audi Air 2 2
Subtotal s 561 107 668
TOTALS 8, 905 1,342 10, 247

Sources:  Kevin Waring Associates survey of the owners |isted above.
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taxed the existing infrastructure. 1In fact, the Beaufort Sea operations
have helped to take up some of the slack created by a drop in the demand
for contracting and support services which has occurred at Prudhoe Bay

since 1980.

Logi stics
The distinctive characteristics of each of the Al askan offshore |ease
areas has led to differing arrangements for logistics support. In the
i mredi ate area of Cook Inlet, exploration and devel opment activities
were | ocated in close proximty to the Anchorage and Kenai Peninsul a
support centers. This circunmstance led to extensive use of short-haul
marine support to the offshore drilling platforns and extensive use of

air support for personnel novement and some suppli es.

For the nore remote @ulf of Al aska exploration, it was necessary to
enhance the support capabilities of port areas such as Seward, or to
establish a new forward base at Yakutat. Wthout surface access to
Yakutat, novement of major supplies and equi pment into the staging area
required maxi num use of nmarine |ogistics support. That same node was
used for delivery of nmpbst supplies and crew transfers from shorebases to
the exploratory. rigs. Air support for the novenent, of personnel and
sone supplies was also used, but distances and weather conditions nade

this nore difficult than it would have been in the Cook Inlet area.

For support of their Beaufort Sea exploration programs, operators have

been able t0 use the extensive air, marine and surface transportation
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facilities and services which already exist at Prudhoe Bay/Deadhorse.
Al t hough weat her conditions preclude nmarine transportation during the
W nter months, the Dalton H ghway provides an inportant year-round land
transportation link. Year-round overland transportation was not avail -
able for Gulf of Alaska exploration and will not be available to support
of fshore operations in western Alaska OCS provinces. The follow ng
sections describe the air, marine and surface logistics Lgsed to support
petrol eum devel opment in the Prudhoe Bay area in general and how these

modes were used to support. Beaufort Sea exploration.

AR LOG STICS

Air transportation services. for the Prudhoe Bay area are based at the
Deadhorse Airport, about five mles south of Prudhoe Bay, which is owned
and operated by the State of Alaska. Nearly all of the traffic through
t he Deadhorse Airport is oil industry related. Al t hough Fai rbanks,
| ocat ed about 380 miles south of Deadhorse, is closer, Anchorage,
| ocated about 550 miles south of Deadhorse, serves as the primary air
link. Most passengers and air cargo for Deadhorse originate at or are
routed through Anchorage. Fairbanks is an internmediate stop on some

Anchorage-Deadhorse flights.

The airport has a 6,500-foot by 150-foot paved, |ighted runway. There
is no active control tower at Deadhorse, but the Federal Aviation
Adm nistration operates a full-time flight service station from 9:00
am to 10:30 p.m Monday through Friday there are seven schedul ed

passenger jet flights per day between Anchorage and Deadhorse. Sone of
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‘these flights have internedi ate stops in Fair banks. In addition ARCO
and Sohio have two non-stop jet charters per day each between Anchorage

and Deadhorse.

In 1981 Alaska Airlines opened a new 40,000-square-foot terminal at the
Deadhorse Airport. The termi nal includes a ticket counter, passenger
hol ding area, baggage handling, ho@usi ng for 17 airline personnel, ware=-
housing, refrigerated storage, shop facility, office space and leaseable
space. Wien Airlines has a separate 15,800-foot termnal with a ticket
counter, passenger holding area, baggage handling, housing for 18 air-

line personnel , warm storage and of fice space.

Alaska Airlines and Wen Airlines transported cargo on their passenger
flights. In addition Mark Air (formerly Alaska International Air) has a
base at Deadhorse and one scheduled cargo flight per day between Anch-
orage and Deadhorse. Mark Air was scheduled to begin passenger service
between Anchorage and Deadhorse in May 1984. |t should be noted that
air service to Deadhorse is highly conpetitive and subject to frequent

changes in schedul es and service |evels.

Nearly every exploratory well covered in this report has nmade some use
of air logistics for the transfer of personnel and light supplies from
onshore bases to the of fshore exploration. sites. The use of air | 0gis-
tics for exploration support has increased with distance from the shore-
bases, particularly for the novement of personnel. VWere possi bl e,
particularly during W nter operations personnel are noved by bus or

simlar vehicle if the distance permts that to be done economically.
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As the operations have noved further offshore, aircraft have become nore
comnonly used for novement of personnel. Materials and equi pnent move-
ment are generally limted to lighter goods for air novement. Aircraft
are heavily relied upon for energency requirenents and for special

m ssions during nobilization or key parts of the drilling operations.

Hel icopters are the nmost conmon node for offshore air logistics. Two ,
principal conpanies providing this service for the Beaufort Sea opera-
tions have been ERA Helicopters and Evergreen Helicopters. Both com
panies are headquartered in Anchorage but have support operations in the
Prudhoe Bay area near the Deadhorse Airport. Helicopter services have
also been provided by Air Logistics, Inc., another Anchorage based com
pany. On relatively short notice, these three operators can bring in
additional aircraft from el sewhere in the state. Air Logistics has
provi ded nost of the fixed wing support for the Beaufort Sea area. The
fixed wing aircraft used for this purpose has been the 16-passenger cAsA

STQL . This particular aircraft is uniquely suited to the short runway

operations required for drill site support.

General ly, the support has been provided fromthe shorebases on either a
schedul ed or on-call basis. However, there have been instances of
basing of the aircraft at the island so that they are imediately avail-
able to support around-the-clock operation as well as for emergency
services that may be required. Nearly all helicopter service has used
the Bell 212 IFR equipment, wth some use of the Bell 206 helicopter.
Except for very close-in operations where the Bell 206 has been used
with a single pilot, all operations have been conducted with both a
pilot and co-pilot onboard the aircraft.
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The Bell 212 (IFR) helicopter used for offshore operations in the Beau-
fort Sea has a basic COSt of about $2, 000, 000. Lease rates will vary to
some extent. However, one rate quoted for this aircraft with pilot and
co-pilot was $53,000 monthly, plus $415 per hour of flight time. The
cargo capacity for the Bell 212 in an all-cargo configuration is 3,800
pounds , while t he maxi num non-crew passenger capacity is thirteen.
The flight crews (pilot and CO-pilot) for helicopter and fixed w ng
operations stationed at Deadhorse typically work a 12-hour shift --
maxi mum 7:00 a.m. to 7:00 p.m. for a single shift. The operational day
is’" limted by Civil Aeronautics Board regul ations. The usual personnel
rotation schedule is 14 days on, 14 days off, wth overlapping rotation
of the pilot and co-pilot to ensure operational continuity. Most air
crew Menbers are based in the Anchorage area according to aviation

conpany nanagers.

Tabl e 14 provides data on air services contractors aircraft equipment,
aircraft crews, passenger and cargo capacity and shorebase | ocation

enpl oyed for each exploratory well project.

MARINE LOG STICS

Marine transportation is used to nove large nodul es and other bulk itens
from the ‘Lower 48 to Prudhoe Bay on the annual summer sea lift. These
shipnments are transported via ocean-going tug and barge conbinations,
Since 1968 Crowley Maritime has handl ed nost of the Prudhoe Bay sea lift

traffic. Four barge unloading facilities serve the Prudhce Bay area:
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one at the Prudhoe Bay East Dock, “two at the Prudhoe Bay West Dock and
one at the 0Oliktok Poi nt Dock. In addition to material brought. in on
the sea lift, marine transport from these dock facilities is used to
transport equi pnent and supplies in support of Beaufort Sea exploration

during open water periods.

The Prudhoe Bay East Dock was built in 1969 during the original devel op-
ment of the Prudhoe Bay field. The East Dock is located in the south-
east portion of Prudhoe Bay at the end of a 1,100-foot by 30-foot gravel
causeway. During the summer |ighterage barges are grounded to provide a
270-foot by 100-foot wharf. Prior to 1981 this dock was used to unl oad
smal l er barges fromthe MacKenzie River. Since that tine the prinmary
use of the dock during the summer has been for |oading gravel into
shal lowdraft barges for use in construction of artificial islands.
During winter nonths the East Dock has been used as the take-off point
for hauling gravel via ice roads to build artificial islands. The East
Dock is also used extensively for stockpiling gravel and other commodi-

ties to be transported to offshore operations in the Beaufort Sea.

The Prudhoe Bay West Dock, situated in the northwest part of the bay, is
now the main dock at Prudhoe Bay. It handles the unloading of barges
and nodules in the annual sea |lift and has al so been used for narine
operations in support of Beaufort Sea activities. Prior to 1982 the
West Dock was a 10,100-foot by 40-foot gravel causeway with two unl oad-
ing facilities. The first, built in 1974, is 4,500 feet from shore and
has a six-foot draft. The second facility is located 10,000 feet from

shore and has a 10-feot draft. This facility is used for unloading the
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TABLE 7] 4
(Cont i nued)

AIR SUPPORT OPERATI ONS
SALS BF & SALE 71 EXPLORATI ON PROGRAMS

19

Sal € and Tract Humber

Lease Qperator

Air Services Contractor

Aircraft ldentification

Aircraft Crew

Passenger Capacity

Cargo Capacity

Shorebase Location

Trip Data

1980 - 1983
1981 - 1982
Al aska Island # _ Alaska State b i Alaska State F #i ¥o Nane |sland #i
BF 109 BF 114 BF 111 BF 62
Sonio Exxon Exxon AMOCO

Evergreen Helicopters
Era Helicopters

Air Logistics - Fixed-
wing

Evergreen - Bell 212
ERA - Benl 212
Air Log: CASA STOL

Pilat & Co-p
Pilot & Co-p
Pitot & Co-p

ilot
ilot
ilot

o oo

10 passengers
10 passengers
16 passengers

3,000 1bs.
3,000 1bs.
4,000 1bs.

Evergreen Helo & Air
Log STOL stationed on
island; 0 ai nt enance
facility at Deadhorse.
ERA Hele at Deadhorse.

Everareen Helo: Dailv,

passenger & cargo flights;

Evergreen Hel i copters

Bell 212 IFR

Pilot & Co-pi lot

10 passengers

3,000 1bs.

Deadhorse

15 passenger trips/week

ST0L: 3 passenger & cargo 10 cargo flights/week

flights per week;
ERA Helo: Casual use.

Evergreen Helicopters

Bell 212 IFR

Pilot & Co-pilot

10 passengers

3,000 1bs.

Deadhorse

15 passenger trips/week

10 cargo flights/week

Evergreen Helicopters

Bell 212 IFR

Pilot & Co-pilot

13 passengers

3,800 1bs.

Deadhorse &
Sleepy Bear Canp

3 flights/day during
drilling operations;
during nobi |i zation,
round-the-clock Opera-

tions with 2 flight crews.
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Sale and Tract Number

Lease QOperator

Air Services Contractor

Aircraft Idestification

Aircraft Crew

Passenger Capacity

Carge Capacity

Shorebase Locati on

Trip Data

TaBLE 7§ 4
{Continued)
AIR SUPPORT OPERATI ONS
SALE BE & SALE 71 EXPLORATI ON RAM
1980 - 1983

1981 - 1982
{Continued)

Exploration Well Name

0CS-Y0191 i)

0C5-¥0191 4} 2 Jeanette Island #1 Tern island #1

Tern Island #2

BF 37
Exxon

Evergreen Helicopters

Bell 212 IFR

Pilet & Co-pilot
{2 weeks on/2 weeks off)

10 passengers

3,000 ibs.

Deadhorse

15 passenger flights/week M ni Bl use because of

10 cargo flights fueek

BF 37 BF 79 BF 42
Exxon Chevron Shell

Evergreen Helicopters ERA Helicopters ERA Hel i copters

Evergreen Hel i copters

Bell 212 IFR Bell 212 IFR Bell 212 IFR

Pilot & Co-pilot

Pilot & Co-pilat
(2 weeks on/2 weeks off)

(2 weeks on/2 weeks off)

10 passengers 10 passengers

3,000 1bs. 3,000 1bs.

Deadhorse Deadhorse Deadhorse

10/81-1/82: 10 to 12
trips daily to haul fuel
& supplies until ice road
completed. Fuel: 500
gals. /trip. Average 1
trip daily for passengers.
2/ 82-3/82: Average 1 trip
daily for passengers; ne
freight.

availability of ice road.

BF 43
Shell

ERA Helicopters
Evergreen Hel i copters

Bell 212 IFR

Deadhorse
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Sale and Tract Number

Lease Qperator

Air Services Contractor

Aircraft Identification

Aircraft Crew

Passenger Capacity

Cargo Capacity

Shorebase Location

Trip Data

Source:  Operator intervieus;

TABLE L 14
(Continued)

AIR SUPPORT _ OPERATI ONS
SALE sF L saliE 71 EXPLORATI ON EROGRAMS

1980 - 1983

1982 - 1983

Expl orati on Well Name

Seal |sland #1

Cr0ss Island i1

Mukluk

BF 47
Shell

ERA Helicopters
Evergreen Helicopters

Bell 212 IFR

Deadhorse

exploration plans.

BF 54

Gulf

ERA Helicopters

Bel | 212

2 Pilot

12 passengers

Used for |ight cargo
only

Deadhorse

Passenger & small cargo

71 192
Sohio

air Logistics

Bell 212 IFR

Pilot & Co-pilot

(double crew for 2 shift
operation -- 2 Weeks on/
2 weeks off)

13 passengers

3,800 1bs

Deadhorse NMRI Nt enance

base , but Milne Point used
for support. base |ocation
because of distance; aa
lease from Anoco.

Laircraft on exclusive
use charter, with double
crew (2 pilots & 2
co-pilots); wixed pas-
senger & cargo carried on
trips; on-call continuous
use rather than fixed
schedul e.



400-foot by 100-foot modules and other bulk ‘items tramsported to Prudhoe
on the sea 1lift. In 1982 the Prudhoe Bay West Dock was | engthened in
conjunction with the waterflood project. A mle-long breached gravel
causeway was added, an island built, and the exi sting causeway w dened
to accommodate a water intake facility for the waterflood project. The

West Dock now extends 2% miles of fshore and reaches a depth of 12 feet.

During the winter of 1982 ARCO constructed a mew dock at Oliktok Poi nt
about 33 mles west of Prudhoe Bay WSt Dock to serve the Kuparuk River
Unit oil field devel opnent.  ARCO built a 975-foot by 225-fo0t gravel
causeway and a dock with a six- to eight-foot draft. In 1983 ARCO
W dened the causeway to 324 feet. and the dock was used to handle the
off-loading of freight and modules from sea lift support of Kuparuk
devel opnent . To date the Oliktok Point dock has not been used exten-
sively in support of Beaufort Sea devel opnent. However, the gravel
hauling operations for the Mukluk project used the road to the dock and

the ice road to Thetis Island began near the dock.

Marine transportation has been used for the novenent of gravel to build
gravel islands, the transport of additional gravel te existing islands,
and the initial transport of the drill rig, camp material and equi pnent
to a Site in preparation for drilling. Two principal contractors have
perforned the bulk of this work, namely Arctic Marine Freighters (a
Crowley Maritime conpany) and Kodiak Marine Transport. The shorebase
consistently used for support of local marine transportation is the West
Dock at Prudhoe Bay. Types of barges enployed have included flat deck

barges used for truck or gravel transport, fuel barges and camp barges.
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In some i nstances barges have been left on. station at the drill Site to
serve as a canp barge or a fuel barge, or to provide extra roomat a
small, contained site. Table 15 summarizes data on marine transporta-
tion contractors used for each site, the shorebase | ocation, the type
and numbers of vessels utilized for that support, typical crew composi-

tion and other information on trip schedules, tonnage, etc.

As a general rule the use of marine logistics has been confined to
transportation of drill rigs, canp facilities, and general equipnent and
bulk supplies. The only instance of significant use of narine transpor-
tation for personnel transfer was during construction of Endeavor and
Resol ution gravel islands, when crew boats were used to transport gravel

pl acement crews to the worksite.

The principal innovation in use of marine |logistics, which formerly was

mai nly confined tothe |Iong-range annual "sealift, was the use of the
mari ne nmode for 1local support during the open-water periods of summer
and early fall. Marine support proved a cost effective nmeans of trans-
portation during that time. However, transport of the drill rig and
canp and ot her support equi pment during the ice-free nonths results in
consi derabl e standby costs wuntil drilling is permtted. Therefore,
there is added cost conpared to novement of the equi pnent and supplies
by truck over an ice road directly fromthe Prudhoe Bay area just before

commencenent of drilling.
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Sale and Tract Number

Lease Operator

TARIE 15

MARINE LocisTiCs
SALE BF & SALE 71 EXPLORATI ON PROGRAMS

1980 -

1983

1980 -

1981

Expl oration Well Narme

Chal | enge Island #1

Sag Delta #7

Sag Delta #8

Sag Delta #9

Sag Delta #10

BF 108

Sohio

Marine Transport Contractor Arctic Marine Freighters

Shorebase Location

Vessel s Utilized

Crew Number & Composition

Trip Information (tonnage |,
scheduling, etc. )

Prudhoe Bay West Dock

2 Tugs ; & Barges

Each Tug: Captain, Mate,
Engi neers Deckhand, Cook;
total 5.

BF 76

Sohio

None

N/A

N/A

N/&

6,000 tons, handled in 16 N A

trips. Rig #36; 50-person
canp; 875,000 gals. diesel
fuel; 37,000 sicks mud &
chemcals; 6,723 cu. ft.
cenents.

Not e: Denobilization via
ice road.

Not e: Ice road used for
traasport.

"
|

BF 75

Sohio

N/A

N/A

N/A

N/A

Note: Ice road used for
transport.

BF 76 BF 76

Sohio Sohio

Arctic Marine Freighters  None

Prudhoe Bay V\est. Dock N A

2 Tugs; 5 Barges (1 fuel N/A
barge remained at island
for fuel storage]

Each Tug: Captain, Mate, N A
Engi neer, Deckhand, Cook;
total 5.

4,150 tons, handled in 16 N/&
trips. Rig #26E; 60-person
canp; 500,000 gals. diesel
fuel; 11, 800 sacks mud &

Note: Ice road used for

chemcals.; 6,306 cu. ft.
cements.
transport
. r

& denvobilization:
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Sal e and Tract Number

Lease Operator

0 @ @
TABLE ] §
(Cont i nued)
MARINE LOG STICS
SALE BF & SALS 71 EXPLORATI ON RAM
1980 - 1983
1981 - 1982
Exploration Well Name
Alaska | sl and {1 Al aska State D #1 Al aska State F #1 No Name Island #1
BF 109 BF 114 BF 111 BF 62
Sohio Exxon Exxon Amoco

Marine Transport Contractor Arctic Marise Freighters,

Shorebase Location

Vessels Uilized

Crew Nurmber & Conposition

Trip Information (tonnage,
scheduling, etc. )

Kodiak Marine

Prudboe Bay Vst Dock

2 Tugs; S Barges

Total of 5 for each tug:
CapLain, Mate, Engineer,
Deckhand, Cook.

7,000 tons, 25 trips te
island for mobilization.
3,500 tons/ 12 trips from
island to Prudhoe Bay for
denobi | i zation.

Arctic Marine Freighters

Prudhoe Bay \est Dock

2 Tugs; 4 Barges

Total of 5 for each tug
Captain, Mate, Engineer,
Deckhand, Cook.

1,900 tons to island
during nobilization;
ice road used for sup-
port of operations.

Demobilization Dy truck
via ice road.

Arctic Marine Freighters

Prudhoe Bsy West Dock

2 Tugs; 4 Barges

Total of S for each tug:
Captain, Mite , Engineer,
Deckhand, Cook.

5,100 tons te island
during rmobilization,

drill rig, canp supplies.

Denobi | i zation alse by
bar ge.

Arctic Marine Freighters

Prudhoe flay West Dock

2 Tugs; 4 Barges

Total of 5 for each tug:
Captain, Mate, Engineer,
Deckhand, Cook.

Movenent of Parker drill
rig, canp equipnent. and
supplies in July 1981.

6ravel haulfpad construc-
tion support was via ice
road.

Demobilization via ice
road.
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Sale and Tract Number

Lease Operator

TABLE 1 5
[ Cont i nued)

MARINE LOGISTICS
SALE BF & SALE 71 EXPLORATI ON PROGRAMS

1980 - 1983
1981 - 1982
(Continued)

Expl oration Well Name

OCS-¥03191 #1

0CS-Y0191 #2

Jeanette Island #1

Tern Island #1

Tem Island #2

BF 37

Exxon

Ma rine Transport. Coptractor Arctic Marime Freighters

Shorebase Location

Vessel s Utilized

Crew Number & Compositiom

Trip Information [tonnage,
scheduling, et-c. )

Prudhoe Bay, West Dock

2 Tugs; 5 Bagges

Total of 5 foreach twg:
Captain, Mate, Engineer,
Deckhand, Cook.

5,200 tons including
drill rig, camp, supplies
& equi pnent.

¥e denobilization; rig
moved to OCS- YOL91 #2.

BF 37
Exxon

Arctic Marine Freighters

Prudhoe Bay, West Dock

2 Tugs; & Barges
for demobil izationm

Totalof 5 for each tug:
Captain, Mate, Engineer,
Deckhand, Cook.

Rig and canp.

Denobi | i zation by barge.

BF 7%
Chevron

Axctic Harime Freighters
GS] Marine

Prudhoe Bay, West Dock

3 Tugs; 3 Barges from AMF
for mobilization; 1 self-
propelled barge from GSI
o rine.

Total of 5 for each tug:
Captain, Wate, Engineer,
Deckhand, Cook.

Drill rig, canp, supplies
& equi pnent; ice deflec-
torst 10 days operation
over 20-day period. 3
AMF barges sunk in lee

of island for work and
supply purposes during
drilling. Major demobil-
ization Dy ice road. Final
dermbi i zation of 3 barges
from island With ice de-
flectors, heavy equi pnent
used to renovate drilling
area, and renmini ng equip-
ment.

BF 42

Shell

Crowley Maritine

BF 43

Shell

Crowley Maritine
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Sal e and Tract Number

Lease Qperator

Marine Transport Contractor

Shorebase Location

Vessels Utilized

Crew Number & Conposition

Trip Information [tonnage,
schedul ing, etc.)

TABLE 1 5
(Cont i nued)
MARINE LOd STI CS
SALE BF & SALE 71 EXPLORATI ON PROGRAMS
1980 - 1983

1982 - 1983

Expl oration well Name

Seal Island #1 Cross Island #1

Mukluk

BF 47

Shell

Crowley Maritime

BF 54

Gulf

Arctic Marine Freighters

Kodiak Marine

Prudhoe ' Ray, West Dock

2 Tugs; 5 Barges

Total of 5 for each tug:
Captain, hate, Engineer,
Deckhand, Cook.

Alasks United drill rig
#1; 70-man canp; equip-
ment; drilling supplies;
food supplies.

12 barge loads over a
7-day period July-
August 1983.

Source: Operator interviews, exploration plans.

71 191

Sohio

Arctic Marine Freighters
& Kodi ak Marine

Prudhoe Bay, Vst Dock

Arctic Marine: 8 flat
deck barges te haul
gravel, plus canp support
barge & construction

equi pnent  barge; 9 tugs.

Kodi ak Marine: 2 barges &
2 tugs.

Total of 5 for each tug:
Captain, Hate, Engineer,
Deckhand, Cook.

Alaska United rig #2;
70-man canp; 21l sup-
plies & equi pnent.



Marine operations become more important as the distance of exploration
sites from Prudhoe Bay increases to the east or the west, and as the
exploratory operations move further from shore to the deeper areas of

the Beaufort Sea.

SURFACE LOGISTICS

The key el enent in support arrangenents for the Beaufort Sea exploration
activities has been the availability of surface access via the Dalton
H ghway from Fairbanks to Prudhoe Bay. While massive nodul ar buil di ngs
and the heavi er equi pment must still be noved by sea during the annual
sea lift, the Dalton H ghway allows year-round overland delivery of
supplies and equi pment into the Prudhoe Bay area for exploration and

devel opment activities.

The Dalton Hi ghway (fornerly the North Slope Haul Road) provides an

inportant land |ink to Fairbanks, Anchorage and points south in  support

of North Slope devel opment.  The Dalten H ghway is a two-lane secondary
arterial. Road conditions vary considerably, but are frequently poor
Wi th numerous safety hazards. A wide variety of commodities and equip-
ment are trucked over the hi ghway to the North Slope. The table below

summari zes North Slope truck traffic trends from 1978-1983:
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TABLE 16
AVERAGE DAILY TRUCK TRAFFI C*
DALTON H GHWAY
(at Yukon River Bridge)

1978 1979 1980 1981 1982 1983-
45 42 68 108 115 90

* Counts traffic going both ways.
Source: Community Research Center,
Fai rbanks North Star Borough
It i S not possible to determ ne precisely how many of these truck | oads
were hauled to the North Slope to support Beaufort Sea activities. How-
ever, given that peak activity for Beaufort devel opnents occurred during
the 1980-82 period, it is logical to assune that a portion of the

increased traffic in the period was due to Beaufort activity.

About a dozen motor carriers move 80 to 90 percent of the North Slope
bound truck traffic. Carriers often specialize in the types of cargo
they transport with different firms hauling petroleum products, drilling

muds , pi pe, or refrigerated cargo.

Some cargo destined for Prudhoe Bay is transported via barges or ships
to the Southcentral ports of Wiittier or Seward, shipped by rail to
Fai rbanks and then trucked from Fairbanks to the North Slope. Mst of
the pipe and pipe fittings are brought in through Seward, while ot her

comodities are transported via Wittier
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The extensive devel opnent of the Prudhoe Bay and Kuparuk fields have led
to the devel opment of an extensive local industrial” road system. This
upland system, joined with the Seasonal ice -roads, provides a usable
surface link from the mainland to many Of fshore drill sites. Thi S road
system has been used for local transport of supplies and personnel and
for transport of large volumes of gravel fill for use in island cCoON-

struction and enhancement of drill pads on sone of the barrier islands.

As shown later in Tables 18 and 19, every explorati on program nade use
of the local surface transportation network for goods in transit to the
West Dock at Prudhoe Bay for forwarding by barge or directly to drill

site via an ice road and surface (truck) transportation.

The role of surface transport im Beaufort Sea exploration is reflected
in enpl oyment data (see Table 22) which shows the estimated manhours and
costs directly attributed to the transportation and construction
efforts. It is significant to note that the relatively shorter dis-
tances involved in nearshore exploration activities have pernmitted nore
expeditious and cost effective surface transportation. The conparative
cost savings are due im part to avoi dance of extra handling required if

both ground and nmarine transportation nodes are used.

Based on data obtained. fromoperators and transportation contractors
the nobilization of the drill rig, canp, aad supporting equipment and
supplies to a drill site typically took 5 to 5% days when acconplished

entirely by surface transportation. On the other hand, nobilization by
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ground transportation to the West Dock for transshipnent by barge to the

drill site took approximately 7 to 7% days. |

G avel |slands

OVER- VI EW

0f the 15 Sale BF exploration wells drilled before Novenber 1, 1983, SiX
were based on five natural islands within State leased tracts: Chal-
lenge Island, Al aska Island, No Nane Island, Flaxman |Island (two wells)
and Jeanette Island. The nine remaining exploratory wells were sited on

submerged tracts which required artificial drilling platforns.

The environmental and technical conditions prevailing in the Sal e BF and
Sale 71 submerged tracts generally preclude depl oynent of such standard
of fshore exploratory drilling platforns as jack-up rigs, sem -submers-
ible rigs or drillships. Though suitable for open water drilling, this
equi pnent is not well suited to conditions in this sector of the Beau-
fort Sea. (Union G| is considering use of an ice-reinforced drillship
for exploration of a deepwater tract acquired in Sale 87.) Likew se,
manmade i ce islands, built and used for drilling over a single wnter,
have not been used in the Beaufort Sea sale tracts, though they have
proved feasible in other arctic reginmes. Instead, for submerged Sale BF
and Sal e 71 tracts, where natural islands were not available to serve as
adrilling platform the preferred approach has been to construct an
artificial gravel island at the drillsite. The mannmade gravel island

then served as a fixed platform upon which conventional arctic upland
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drilling equi pment was installed. The locations of the artificial
islands built for Sale BF and Sale 71 drilling are shown in Figures 7

and 8.

Altogether, seven gravel islands have been built for Sale BF and Sale 71
expl oration. All nine exploratory wells on subnmerged Sale BF tracts
were based o« five mannade gravel islands: Endeavor Island (three
wells), Resolution Island, Unnamed Island (two), Tern Island (two) and
Seal Island. See Table 17. As an interesting sidelight, it should be
not ed that Endeavor and Resol ution Islands were actually grounded on
submer ged State lands outside the Sale BF area. The drilling targets in
Sale BF Tracts 75 and 76 were reached by directional drilling from these
islands. The single new Sale BF drilling program schedul ed for the
1983/1984 drilling season was also planned for Gulf's mannade gravel
island named Cross Island and |imMediately adjacent- to the natural

barrier island of the sane name.

As for Sale 71 tracts, while no exploration wells were spudded before
start of the 1983/1984 drilling season, four exploration prograns were
pendi ng or planned at that time. Sale 71 included only federal tracts,
by definition three or nore miles from surface lands. All of these
proposed exploration programs will require artificial drilling bases in
wat er depths ranging from 44 to 50 feet. These exploration prograns are
Sohio's Mukluk project (planned for 1983/1984) and Exxon' s Antares
project, Shell’s Sandpi per project and Texaco' s Fur Seal project (all

proposed for 1984/1985).
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TABLE 17

EXPLORATORY VELLS ON ARTI FI CI AL | SLANDS
SALE BF AND SALE 71

THROUGH 12/ 83
Number oOf
Name of Island Expl oratory wells

Endeavor Island 3
Resolution Island 1
Unnamed | sl and 2
Cross Island la
Tern. Island 2
Seal Island 1
Mukluk Island 12

TOTAL 12

a Cross Island and Mukluk |sland were constructed during the Winter of

1982-1983. The wells were not spudded until Novenber 1983.

Source: Minerals Managenent Service
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FIGURE 7

LOCATION OF ARTIFICIAL GRAVEL
SALE BF

ISLANDS
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FIGUWRE 8

LOCATION OF EXISTING AND PROPOSED
0CS LEASE SALE 71

ARTIFICIAL DRILLING PLATFORMS
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Mukluk Island WAaS constructed during the winter and summer of 1983 for
use at the start of the 1983/1984 drilling season. Builf at a cost
estimated. by Sohio of about $100 million, Mukluk Island is part oOf the
most expensive offshore exploratory drilling programto date, exclusive
of lease acquisition outlays. Appendix D, Engineering and Construction
of Mukluk | sl and (Ashford, 1984) gives an excellent account of Mukluk
Island's construction history. This paper illustrates the influence of
regul atory logistic and technical constraints on the design program, as
well as the need for operating flexibility and inprovisation in the face

of adverse weather and other operating conditions.

Exxon’s Antares project proposed to enploy a Concrete Island Drilling
Structure (cIDS), a nobile drilling platform specially designed for
arctic offshore use. (See Wetmore, 1984 for an explanation of the CIDS
desi gn concept devel oped by Global Marine Devel opnent for arctic off-
shore drilling projects.) Gdobal’'s first CIDS was built by the Japanese
shi pyard Nippon Kokan KK for use on EXxxon’s Antares project and

delivered to the drilling |ocation in fall 1984.

Shell's exploration plan for its Sandpi per project proposes construction
of a conventional artificial gravel island as did Texaco's Nnow cancelled

exploration plan for its Fur Seal project over the Mukluk Structure.

To sum up, 14 of the 15 exploratory wells conpleted or proposed for sub-
merged tracts in Sale BF and Sale 71 were to be drilled on artificial

gravel islands. The exception was Exxon’s Antares prospect for which

the CIDS system is pl anned. (Four artificial gravel islands were built
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to support exploration of nearshore submerged state tracts leased in
earlier state sales. These islands are in the vicinity of the Endicott
Project and are not covered in this discussion which treats only islands

built for Sales BF and 71.)

DESIGN CONCEPT

The basic design concept for an arctic offshore artificial gravel island
is simple. It mainly involves construction of an artifical island of
suitable materials with adequate height, bulk and slope protection to
secure the i Sl and agai nst danmage by ice and water forces over the life
of the drilling project. Figure 9 schematically illustrates a typical
island construction plan proposed for Shell's Seal Island. Wile the
techni cal and engineering considerations governing artificial gravel
island design are beyond the scope of this study, a good overview of
typical design problens and solutions is provided in a series of tech-
nical papers published by Exxon Production Research Conmpany under the

title Technical Sem nar on Alaskan Beaufort Sea Gravel I|sland Design.

O fshore drill sites are usually renote from supply and service depots
and established canp quarters. Due to changing surface ice conditions,
access by vehicles and vessels to the island site is intermttent.
Hel i copters are usually the only reliable nmeans for noving personnel and
light supplies on short notice. Therefore, the island is sized to pro-
vide for self-contained operations to minimze risk of shutdowns due to
resupply needs, weather or other problens. The island surface area nust
be sufficient to acconmodate drilling activities, necessary storage and
other functions essential to the drilling program
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The i sl and surface nmust have space for a drilling pad and equi prent,
warehousing and open storage to stockpile pipe, drilling nuds and
cements, |ubricants and other consunmable drilling supplies, shop
facilities, power plant, water and fuel Storage, onsite utilities, COM
nuni cations , crew quarters, helipad, barge ranp or dock, and various
other functions essential to permt uninterrupted drilling. Figure 10
illustrates a typical conpact configuration for facilities as proposed

in Shell's Seal |sland exploration plan.

CONSTRUCTI ON METHODS AND SCHEDULES

For the nost part, gravel island construction is a straightforward
process of mning, hauling and enpl aci ng large vol umes of gravelly fill

materials. Dependi ng upon the season of comstruction, there are two

basi ¢ nmodes of operation. For wintertime construction, gravel is typi-
cally haul ed by truck fromthe source over specially constructed ice
roads to the island site. The island is built up by depositing the
gravel on the seabed through a hole cut in the ice. The hauling/con-
struction phase may take from one to three months, dependi ng upon the
volume Of materials hauled and haul distance. Figure 11 illustrates the
sequence of steps in a typical winter construction schedule followed by
mobi [ i zation and execution of the drilling program the follow ng sunmmer

or winter. Aternatively, for sumrer construction, gravel is barged to

the island construction site, where it is deposited directly to build up

the island.
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FIGURE 10

TYPICAL RIG LAYOUT FOR GRAVEL ISLAND

GRAVEL ISLAND

Source: Shell 0i1 Company. 198la. Lease Operations
Plan and Exploration Plan, Beaufort Sea Area,

Seal Prospect, Alaska.
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Under certain circunstances, a hybrid approach enpl oyi ng both haul
met hods may be enployed as illustrated in Figure 12. For instance, to
construct Mukluk Island, gravel was first trucked over an ice road to
Thetis Island during winter where it was stockpiled. The follow ng
summer, the gravel was transshipped to the final construction des~ina-
tion by barge. This two-step process was necessitated by the risk that
rough sea ice or ice |leads beyond the barrier islands mght interrupt
truck haul age in W nter. For its Seal Island project, Shell had a
similar back-up plan for tenporary stockpile of gravel at a way station

on Long Island, in case unsafe ice conditions prohibited direct haul to

the eventual island site.

‘To date, the only gravel resources enployed for island construction have
been Situated in upland gravel pits or salvaged from other artificia
i slands built earlier and now abandoned. The cost of materials trans-
port conprises a significant share of the total cost of island construc-
tion. A proposed federal sale of sand and gravel resources on submerged
federal lands in Sale BF and Sale 71 | ease areas would nake available a
plentiful and nore accessible supply of materials for island comstruc-
tion. Use of submerged sand and gravel resources would entail a sumrer-
time dredging/ barging operation as opposed to present construction
methods.  This proposed sand and gravel sale was first scheduled for
Cct ober 1983, but has been indefinitely postponed, amd specul ation that
a developing preference for relocatable drilling structures for deep-
water arctic offshore exploration has |essened industry's imediate
interest in offshore gravel resources. Qher reasons for postponenment

cited by industry sources include inadequate data on the location,
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FIGURE 11
PROPOSED SCHEDULE, FUR SEAL ISLAND PROJECT

983 1984 1988
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ALY,

#& The drilling of sdditional wells is contingent
upon the results of wells #1 and #2. Should
early results be promising, up te a total af
five wells would be drilled. If early resuvlis
are not promising, rig removal could be accom-
plished by January 31985.

Source: Texaco, Inc. 1983. Fur Seal Exploration Plan. -
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FIGURE 12
MUKLUK ISLAND PROJECT SCHEDULE

Activity

Prepare Onshore Gravel Pit .
Construot Offshore Ice Road
Construot Onshore Ice Road

Haul Gravel from Pit to Thetis
Islend Stockpile

Haul Gravel from Thetis Island
to Mukluk Island

Develop Mukluk Island and
Slope Protection

Move Drilling Rig to
‘Mukluk (Barge)

Drill Wells

Move Drilling Rig OfF
Mukluk (Truck)
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Source: Sohio Alaska Petroleum Company. 1983. Mukluk Project Lease Operations
Plan and Exploration Plan.



quality and quantity of offshore sand and gravel resources and diffi-
culties Wi th the procedures for | easing sand and gravel resources.
However, if large vol umes of gravel are needed for construction of semi-
per manent production islands, industry interest in an OCS sand and

gravel sale may quicken.

BEAUFORT SEA GRAVEL ISLAND CONSTRUCTI ON SUMVARY

Table 18 sunmari zes the key facts about Beaufort Sea artificial gravel
island features and construction methods pertinent to this nonitoring
Study . This tabl e shows some of the inportant simlarities and differ-

ences anong the construction projects.

Island construction has been dom nated by a small group of general con-
tractors experienced in arctic construction . Alaska |nternational
Constructors was prine contractor for the Unnaned Island, Tern Island,

Seal Island and Cross Island construction projects. Geen Construction
Co. and Morrison/Knudsen Co. collaborated on the Endeavor and Resol ution
Island projects. Finally, the Arctic Slope Wright Schuchart/Frontier
Conpani es J.V., supported by Alaska International Constructors, was

prime contractor for the Mukluk |sland project.

The seven island, varied widely in SOmMe critical design characteristics.

For exanpl e:

0 Water depths ranged fromless than eight feet up to 48 feet.
0 Island Working surface area varied fromas little as 2.2 acres
to as much as 4.5 acres.
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o

Island freeboard ranged from 8 feet up to 21 feet.

o

Di stance from gravel source ranged from about 10 to 22 mles.
0 Volume of gravel fill used for island construction varied from

131,000 cubic yards to 1,000,000 cubic yards.

o

Four islands were built in winter by truck haul over ice roads;
two were built in summer using barge transportation; the Mukluk

project conmbined winter and summer construction techniques.

o

Regardl ess of whether the winter or summer construction methods
were used, all projects enployed conventional equipnent (sumrer:
barges; winter: truck haul over ice road) for materials excava-
ion, handling and transportation.

0 Island construction cost ranged from $3.5 mllion (Resolution

I'sland) to about $100 million (Mukluk |sland].

The extrene variation in gravel island construction cost for Beaufort
Sea exploration prograns can be accounted for by the w de variation
noted above in such design factors as water depth, island surface area
and freepboard, all of which affect the volume of fill used, and by haul
di stance between gravel source and island construction site. Resolution
Island required the snmallest fill volume and one of the shortest haul
di stances and was |east costly to build. Mukluk Island required the
largest volume of fill and, by far, the longest haul. These factors,
together with its accelerated construction schedule, hel p account for

Mukluk |sland’s great cost.

The status of the various gravel islands as of Novenber 1983 was as

follows. Two islands (Resolution, Unnamed) were abandoned after unsuc-
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Sale and Tract Number

TABIE 18§
GRAVEL ISLAND SUMMARY DATA
SALE SF AND SALE 71

Name of Island

Managenent / Onner shi p Status State/ State

Operator

Construction Contractor (s)

Year Constructed

Island Surface Ares/
Freeboard

Water Depth/ |sland
Sl ope Bel ow MsL

Speci al Design
Consi der at i ons/ Feat ures

Construction Material,
by Velume

Material Source/Di stance

Construction/Materials-
Handling Equipment

Hethod G Gravel
Transportation/Handling

Construction Coat
Exploration wells Drilled
then 10/ 31/s3

Current Status

NOTE:

Endeavor -_Resolution Unnaned

BF 76 BF 75 BF 37
State/State Federal / Di sput ed

Sohio Sohio Exxon

6reez Construction Co. ;
Morrison/Knudson CO.

1880 - Summer

350" Diameter

(2.24) 113, 0

12.0' /1:3

Gravel island W sandbag

slope protection & gravel
access ranp .“ In addition
to general bags for slope

protection, several test
panels of long ground
tubes were incorporated
to subdivide sandbagged
areas into smaller sec-
tions tO prevent progres-
sive bag failures. Also
pre=cast rig dOCK imcorpo-
rated .

160,000 ¢t Gravel

Put River Pit (ARCO)

3+ miles frompit to
dock; 120iles overeater
fromdock to site.

B=7¢ trucks, Cats, haul
trucks, flatdeck barges,
4600 dragl i nes, tug
boata, pickup trucks,
front loaders, CONVeyors,
sand bag plaat.

Conventional land han-
ling & traasport to
Prudhoe Bay West Dock;
conveyored oo te flat
dock barges; transported
to site Dy barge; placed
by dragline.

$4.3 Hiltion
Sag Delta #7
Sag Delta #9,
Sag Delta #10

Suspended

Green Copstruction CO. ;
Morrison/Knudson CO.

1980 -
3507 Diameter

(2.28) /13. o
8.0/

Summer

1:3

Gavel islaad W sandbag
sl ope protection & spe-
cial sl ope protection
test panels of concrete
blocks

131,000 CY Gavel

Put River Pit (A4RCO)

3+ miles from pit tO
dock; 12 miles overwater
from dock to Site.

B-70 trucks , Cats, haul
trucks, flatdeck barges,
4600 draglines, tug
boats, pickup trucks,
front | oaders. copveyors,
sand bag plant.’

Convent ionalland han=
ling & traomsport tO
Prudhce Bay WSt Dock;
conveyored ON to flat
dock bazges; transported
to site by barge; placed
by dragline.

$3.5 Milion

Sag Delta #8

Abandoned

Source: Operstor intexviews; exploration plans.
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Alaska Internationa 1
Constructors

1981

5007 Diameter

(4.54}/13.5"

18.0°/1 :3

Sandbag sl ope protection
(installed In sumer)
consisting of: 1 |ayer
Geo texti If 8’.lter cloth;
1 layer of 4. CY sand-
bags over eatire Sl ope
from top of island to 10’
beyond the toe at the nud
line; a 2nd layer of 2.0
CY sandbags over 3/& of
island slopes from +10'
to -10" NW. 320,000 CY
gravel for island; 24,000
CY gravel, 272,000 ft* of
filter cloth, & 11,900 c¥
sandbags for a lope pro-
tection.

36. 4. 000 €Y Gravel

Bxzon ° S Duck Island
Geavel Source, Sag Delta,
Sec. 1, T10N, RiSE, UM;
approximataly 15 miles by
| Ce road.

Conventional earth moving
equipment.

30 €Y belly-dump trucks
over ice road.

$8 Million

0CS-Y 0191 #1
OCS-Y 0191 #2

Abandoned

Endesvor and Resol ution Islaads were grounded on submezged State | ands outside Sale BF tracts.



TABLE 1 &:onti nued)

BF 42
Federal / Di sput ed
Shetl

Alaskz | nternational
constructors; roads
by CATCO & GSL
Services

1982

400" Diameter
(2.9 ay12.5

22'/1:3

Gravel i sland w/2 cY
gravel -filled sandbag
over filter fabric for
sl ope & berm protection;
sheetpile dock.

312,000 ¢ Gave 1

Dead arm of Shaviovik
River, about 10 miles
by ice road.

Standard onshore equi p-
nent (loaders, dozers,
graders, conpactors, air
drills. dunp trucks) for
excavati on of material,
haul over ice road &
emplacement t hrough

“bol e-in-the-ice” Oethod,

30 CT belly-dunp trucks
over i Ce road.

$24 Million

Tern Island #1
Tern |sland #2

Nane of Island

Seal Goss Mukluk
BF 47 BF 54 Sale 71 191
State/State State/ State Federal / Feder al
Shel | Qul f Sohio
Alaska | nternational Alaska Intermational Arctic Slope Wight
Constructors; roads Constructors; ice road Schuchact (J. V. , Incl.

construction by Ol Frontier Construction,

by GSL Services &
Kodi ak 0ilfield
Haolers

1982/ 1983

&27' Dianeter
(3.34 /19. O

39.0° /1:3

Gravel island w/¢ cY
gravel -filled sandbag

over filter cloth for

sl ope & berm protection;
sheetpile dock & crameway.

720,000 CY Gavel

Dead arm of Kuparuk
River, about 11.4 niles
by ice road.

Standard onshore equip-
ment (| oaders, dozers,

graders, conpactors, air
rills, dunp trucks) for
excavation of materia 1,

haul over ice road &

PIRoE ST et "i0e R

30 ¢¥ bel | y-dunp trucks
river ice road.

$32.5 Million
Seal Island #1
(Seal | sl and #2 spudded
after 11/1/83)

Active
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Field Services & Pingo

1983

250 X 650’
(3.7 &)/8'

0.5 to 8.0' /-

Al gravel construction;
gravel bags oo perineter
on 2 sides; natural
island protection on 2
sites within approxi-
mately 10°.

137,000 CY Gavel

Frontier Rock & Sand);
Al aska International
Constructors

1983

350" Dianeter
(2.54)/21"

48.0¢" /1:3

Gavel Island with sand-
bag sl ope protection;
pre-cast i g dock; sheet
pile fuel pit. Helicopter
pad is integrated into
the Dain island. Dis-
charge |ines for nud and
cuttings are sandbag pro-
tected.

800,000 CY Gavel

15.2 Oiles fromEast Dock Ugnuravik Pit, 5 miles

bmiles along t he
1 ce

ar ea, s
coast & 11 mles of
road.

On-site construction DY
"hole-in=the-ice” Nethod
Ice cut by ditchwitch,
ice remved by backhoes,
£i11 by coaveyor dunp.

Truck haul across ice

road.

$7 Million

Noge (Cross Island #1
spudded 11/ 2/83)

Active

south of 0Oliktok Point &
22 mles fromisland site.

B-70 trucks, Cats, |oaders,
4600 draglines, flat deck
barges, ice breakers,
roligons, pickups, haul
trucks, scrapers, water
cannons, sandbaggi ng
plants, cranes, pile
driving rigs, survey
boats, tugs.

Winter haul using conven-
tional land haul i ng

equi pment to Thetis

Island Over ice road.
Stockpiled at, Thetis
Island.  Transported to
site in sumer by barge,
after conveyoringgravel
to flat deck barges.

$100 Hilliont

None (exploratory wetl
spudded 11/1/83)

Abandoned



cessful exploration programs. The tWwo wells drilled on Tern Island were
abandoned but not the island itself.. Under Sohio's proposed develop-
ment scheme for the Endicott Devel opment Project, Endeavor I|sland will
be used as a breakwater in the offshore production/transportation
system At the start of the 1983/84 drilling season, Seal, Cross and
Mukluk |slands were in readiness for exploratory drilling. (Mukluk
Island was, of course, abandoned shortly after a single unsuccessf ul

exploratory well).

CONSTRUCTI ON WORK FORCE AND LABOR COSTS

Gravel island construction is relativly | abor-intensive. Total | abor
related costs are estimated to conprise between 25 percent to 40 percent
of total island construction cost. Data on the estinmated work force and
labor costs for each island. construction project are presented in Table

21.

Consistent with the design and cost variations noted above, the |abor
effort required varied widely from project to project. Mst obviously,
| abor effort amd cost vary with gravel f£ill volume and with distance
between the naterial s source and island | ocation. Also, |abor effort is
partly governed by the choice of construction transport modes. For
example, summertime barge transport of gravel £fill to the worksite
requires a different work force mx and work period than truck trans-
portation over winter ice roads. The use of barge transport rather than
sole use of truck transport can increase |abor costs by requiring nore

time and workhours. Extra transfer and handling costs entailed by
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loading and of f| oadi ng barges and need for a ba-rge crew also add to
expenses. This sanme rule would apply to the delivery- of drill rig and
equi pment canp facilities, drilling materials and other supplies to a
Beaufort Sea site, for which barge transport typically mght take seven

days but truck transport only five days.

CONCLUSI ONS

Because of the wide-ranging differences noted among the islands built to
date for Sale BF and Sale 71, it is difficult to designate a representa-
tive gravel island construction project. Likewise, it is hard to arrive
at neani ngful averages for cost or manpower levels as guidelines for
forecasting the total cost and manpower requirements for future projects
in federal sale areas. For -future consideration, however, it is both
i mportant and useful to note that federal tracts, as a rule, are nore
distant from shore and in deeper waters conpared to state tracts; Con-
versely, nost state-owned or managed Sale BF submerged tracts are either
accessible fromnatural islands, obviating the need for artificia

islands, oOr in conparatively shallow nearshore waters. For these rea-
sons , gravel island construction projects in the federally-nanaged
sector of Sale BF and Sale 71 have tended to be nore costly and nore
| abor-intensive than in state-managed tracts. Projects such as Shell’s
Seal Island or Sohio's Mukluk |sland are likely nore representative of
the scale of gravel island projects that may be undertaken for future
federal arctic OCS sale areas, where that design concept is advan-

t ageous.
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This concl usion nust be qualified by, the observation that, after a
point, water depths and haul di stances nake gravel islands econom cal ly
di sadvant ageous conpared to caissoned gravel islands, which require less
gravel, or prefabricated, relocatable structures |ike Exxon's CIDS
platformwhich is ballasted with seawater. For a fuller discussion of
some of the technical and econom c considerations governing choices
among gravel island designs and other pl atform options, reference is
made to Technical Report Number 79, Chukchi Sea Petrol eum Technol ogy
Assessnent (Dames & Moore). According to that report,
while precise break points between technical concepts have not
been delineated, gravel islands becone uneconom c sonewhere
beyond 15 neters (50 feet) and caisson-retained gravel islands
fall out beyond 37 neters (120 feet), leaving only one-piece
caissons, CONcrete or steel monocones and ice-breaking drill
ships or sem -subnersi bl es as wviable drilling concepts for
waters out to 60 nmeters (200 feet) and beyond.
Techni cal Report Nunmber 79, issued in Decenber 1982, al so describes a

variety of other exploration options that might be enployed in arctic

of fshore regions.

Finally, the industry's continuing search for innovative equipment and
techniques for dealing with the novel requirements for arctic offshore
exploratory drilling nust qualify the future applicability of the design
concepts and construction nethods used to date iri Beaufort Sea explora-
tion prograns. As exploratory drilling progresses to NnDre renote,
deeper-water offshore arctic tracts remote from established support
facilities it is probable that econom c and engineering constraints

will result in new drilling approaches.
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Exploration Drilling

This section presents data conpiled for the fifteen exploration wells
(see Figure 13) drilled on Sale BF tracts through Qctober 31, 1983. The
narrative portion of this section identifies key features of those
drilling operations and the conmpanies and systems that ‘were involved.
The chronology reflects and explains the tineframes governing the plan-
ning and conduct of exploratory drilling programs as well as the role of

permts and other regul atory nechanisns.

The exploratory drilling data shown in Table 19 have been grouped gen-
erally in a chronol ogical order and by drilling season. Thus, the five
drilling programs which occurred in the 1980-81 season are grouped,
followed in turn by programs conducted in the 1981-82 season and in
1982-83.  Because seasonal restrictions and permt conditions deternine
when drilling is allowed we have used a drilling season running from
Novenmber 1 through Cctober 31 rather than a cal endar year. As can be
seen by reference to the well spud dates in Table 19, nost wells were
spudded on or shortly after November 1. Thus , this drilling season nore

closely represents the actual cycle of drilling program activities .

Five different major oil firnms have been involved as operators for the
15 exploration wells actual |y conmenced prior to Cctober 31, 1983. Sohio
has been operator for six wells; Exxon for four; Shell for three; and
AMOCO and Chevron for one well each. Shel |, Gulf, Sohio and Exxon,
respectively, are operators for the four wells commtted to be drilled

after Cctober 31, 1983. Six of the wells were drilled from natural

93



FIGURE 13

ExPLORATORY WELL LOCATIONS
SALE BF

LEGEND

1980/81 SEASON
1. Challenge Island
2. Sag Delta #7
2. Sag Delta #9
2,Sag Delta #10
3. Sag Delta #8

1981/82 SEASON

. Alaska Island #1

. Alaska State D #1
. Alaska State F #1
No Name Island

. 0CS-Y 0191 #1

00~ Oy OV 4

1981/82 (cont. ) -
8. 0CS-Y 0191 #2
9. Jeanette Island!
10. Tern Island #1
10. Tern IsTand #2

1982/83 SEASON
11. Seal Isltand #l

1983/84 SEASON
12. Cross Island -
11. Seal Island #2

148°

147°

NOTE: Base map adapted from Rogers, Golden & Halpern. 1983b. Arctic Summary

Report Update.
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island locations in the Beaufort Sea, while the remaining nine were
spudded from speci al |y constructed gravel islands. Of those proposed or
pending, three are planned to be located on gravel islands and the

fourth from a CIDS.

The influence of the permtting requirements and seasonal drilling
restrictions is evidenced by the fact that six of the exploration wells
were spudded on November 1, four others in December or January, and
three of the reminder during the month of October. Permtting ramifi-
cations are explored elsewhere in this report. However, it is noted
here that the seasonal restrictions determned the selection of a trans-
portation node (for exanple, marine or ice road) with resulting changes

in workforce conposition otherwi se unrelated to conpany preference or

econom ¢ consi derations.

Detail ed exploration data sumarized in Table 19 incl ude:

°o Exploration Wll Name and Sale and Tract Number

° Managenent/Oanership Status

° Lease Qperator

° Drilling Contractor & Drill Rig

° Drilling Pad Construction Features

° R g Mvenent Mde

o Well Spud Date & Conpletion Date

°© \ell Depth

o Denobilization Mde

o |dentification of Marine, Air, and Surface Transportation Con-
tractors, Oilfield Services Contractors, Catering Contractors,
and Wrk Canp Support Contractors
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Sa le and Tract Bupber

Challeage 1slaud #)

TABLYE ]‘9

EXPLORATION WELL DATA SUMHARY
SALE s, 1o - 1983

1980 -

— Exploxa tion Heli Hame - _

Dag beiva ¥l

1984

BF 108

Hana gepent/Ownership Status State/Sta Le

Lease Operator

Drilling Contractor

brill Rig

Drilling Pad Construction

liow Rig Hoved to Site
Well Spud Date/
Completion Date

Well Depthk - ‘Fetal ,
D,

Demobilization Hode

Harine Transpost
Coptractors

Air Transport Contractors

Surface (Truek)
Transportation

0,1 FieldSecvices
COOt  sactors

Catexing Contractor

Work Camp Support
Cot ractors

Sohio

Brinkerhoff Sigamal, lac

Brinkerhof Rig 436

Hatural barrier island.
Ice deflectors on morth
gide of islaad.

Barge

11/01/80
03/37/8)

13,587°
83,094’

Rig & eguipment returne d
to Prudhoe Bay by trucks
vis iceroad.

Arctic Harvine Freighterss

Evergreen ielicopters
Airx bOB18 tics, lnc.

Hukluk Freight Lines
Kodiak Gilfield Haulers

Drilling Coatractor

Fairweather, Inc.
(expeditiag, weather
observation, medical
technician)

BF 76
State/State
Sohio

Habors Alaska Drilling

Kabors Rig #26E

Maumade gravel island
(Endeavor Island).

Pad & pre-case rig doch
incorporated in island
construction.

Trucks, overiceroad
from Prudhice Bay.

61/ 1s/81
03{30/81

12,537°
10,294"

Rig & equipment returoed
to Prudboe Bay by trucks
via ice road.

None

Hukluk Freight Lines
Kodiak @ilfieldHaulers

Drilling Coutractor

Fai rweather, Inc
(expediting, weather
observation, medical
technician)

dag pertd §B

BF 75
State/State
Sohio

Alaske United Drilling

Vanguard Rig #2

Manmade gravel island
(Resolution Island).
Pad incorporated in to
3sland construction.

Trucks, over ice road
from Prudhos Bay.

01/25/81
04/15/81

13,250
13,128¢

Rig & equipment wmoved
off island by trucks
via ice road.

Hone

Hoge

Mukluk Freight Lines
Kodiak Oilfield Haulers

NANA-Mannings

Faigweather, Inu
(expediting, weather
obseyvarion, medical
technician)

_bapugiLa i

BE 76
State/State
Sohio

Nabors Alaska Drilling

Nabors Rig 026S

Hanmade gravel island
{Endeavor Island).

Barge
10/15/81%
91/15/82

14,100°
13,728°

Rig also used for #10.

Axctic Harine Freighters

Evergreen Helicopters
{Uotil ice road
available)

Hukluk Freight Lines
Kodiak 0il field Haulers

Drilling Contructors

Same as #8.

338 pejta K10

BF 76
State/State
Sohio

Habors Alaska Drilling

l4.bets Rig IZ26E

Hanmade gravel is land
{Eondeavor island).

/A& - Same es island
10/20/81.
837/22/82

83,240°

10,595

Rig & equipment moved
off island by trucks
via ice road.

N/A - Seme Rig from {3

!

Nome

Hukluk Freight Lines
Kodiak Oilfield Hauvlers

Drilling Contractor

Same as (8.

% Note: CONUC ¢4¢ uad surface pipe were first set 1o Sag Delta#9. The rig was then moved to Saglelta #30 yhere conduclor 4nd surface prpe were 560

Samerig the. moved back over 119 te complete and backto #10to complete.
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Sate and Tract Number
Mapagemeut /Ownership Status
Lease Operator

Drilliug Contractor

Drill Rig

Dritling Pad Construction

How Hig Moved to Site
Weli Spud Date/
Completion Date

Well Depth - Totsl |
VD!

Bemobi lizat ion Hode

Harine Transport
Contractars

Air Transport Contra ctors

Surface (Truck)
Transportation

0i] Field Sexvices
Contravtors

Catering Controc tor

Work Caap Support
Contractors

Alaske  Island 1

BF 109

State /State

Sohio

Alaska United

Drilling

Vanguard Rig #2
Hatural barrier island.

Ice deflectors installed
on north side of island.

Barge
11/01/81
06/08/82

15,222°
13,093°

Barge

Arctic Marine Freighters

Evergreen  Nelicopters
ERA Hel icopters
Air Logistics, Inc.

Mukluk Freight Lines
Kodiak Oilfield Haulers

NANA -Hauu, ngs

Fairweather, lnc.
(expediting, weather
observation, medical
technician)

TABLE

(Continued)

EXI'LORATION WELL DATA SUHHARY
SALE BF, 1980 - 1983

1081 - 1082

____Alaska State D 1

—._ . Explaration Well Mamc .

Alaska State F #1

No Nome Island #1}

BF 114
State/State
Exxon

Pool Arctic Alaska
Drilliag Co. (formerly
Arctic Alasks Drilling)

AADCO Rig #4

33,325 CYgravel;},576
linear feet of sheet
piling on perimeter.

Barge

11/01/81
02/16/82

13.050°

Trucks aver ice road

Arctic Marine Freighters

Evergreen Helicopters

Pioucer Oilfield Sexvices

Hud - Dresser Hagcobar
Cement - Helliburton
Hud Logging ~ Exlog
Wireline fogging -
Dresser Atlas

Universal Services, lnc.

Pioneer Oilfield Serva <,
(truck transport, foust-
abouts)

Eagle Euterprises
(desalinization mbit,
weather observation)
Frootier Equipment Co.
(loader &cat)

BF 112

State/State

Exxon

Pool Axct ic Alaske
DrillingCo. (formerly
Arctic Alaska Drilling)
AADCO Rig #5

28,765 CY w."1; 1,746

linesr feet of sheet
piling . . perimeter.

Barge
11701781
05/30/S2

14,316°

Barge

Arctic Harine Freighters

Evergreen Helicopters

Various

Hud ~ Dresser Hagcobar
Cement - Halliburton
Logging - Schlumberger

Univers al services, Inc

FGll, Inc
{roustabouts)

Eagle Enterprise 5
(weather observation)

BF 62

State/State

Amoco

Parkes Dri) 1ing
Company

Parker Rig #95

Notural island approx.
50007 long, 60-400, wide,
wipe. gravel surface 35.3
above sea level Used 25,860
CY gravel to counstruct
drilling pad which is 250°

, 600" built uptaaheight
of B* above mean ,,,1,,.1,
8,256 CY gravel stockpi led
%o replace weathered areas.

Barge
11/01/81
06/10/82

14,350
11,345

Trucked te Deadhorse vie
ice road

Arctic Marine Freightess

ERA lielicopters

Oil Field Ser.,..., lac
well , lnc.
(surveying)



TABLE 19
{Continued)

EXPLORATION WELL BATA SUMMARY

SALE BE, 1980 - 1983
1982-1983

1981 - 1982

Exploration Well Name

OCS-¥0191 #1 0CS~-¥019 1 #2 Jeapeste Island #1 Tern Island #1 Terp Isdland 92 Seal Islaod #3

Sale and Tract Number BF 37 BF 37 BF 79 BF 42 BF 43 BF &7
Hacl a. $um. | owma. ship Status Fedessl/Disputed Federal/Disputed Stete/State Federal/Disputed Federal /Disputed State/Stage
Lease Operator Brxzom Bxznom Chevrom Shell Shell Shell

Brinkerboff Signasl , Inc. Brinkerhoff Sigmal, loc.

Packer Drilling Co. Beinkernoff Signsl, Inc.

Drilling Coatractoz Nabors Alasks Drilling Mabors Alasks Drilling

Dril} Rig ¥oboxs Rig #27E Bsbors Rip #27E Porker Rig #1467 Brinkerhoff Rig #B& Brinkeshoff Rig £84 Brinkerhoff PN JV #1

Bladed & leveled mptuzal .
surfece; duilt ice drill-

iag pad & other ice pads

for equipment & supplies;

no extexnsvl gravel £ill;

fiastalled ice deflector

uaits Ro create protective

rubble field; cestesed

surface to patursl coondi-

tion during demobilizstion.

320,000 CY gravel island; See OCS-Y0191
24,000 CY gravel for

33,902 CY soadbage for

slope protection; 272,000

sq. ft. of filter cloth.

Drilling Pad Construction

86

How Rig Movedto Site
¥Well Spud Date/
Completion Date

¥ell Depth - Total:
2?30:

Demobilizavicn Mode

Harine Traaspors
Coatractors

Air Transport Cemtractors

Surface (Truck)
Transporation

03} Ficld Services
Contractors

Catering Contractox

Work Camp Support
Contractors

Source:

Barge
131/01/80
83/33/82

13,093°
31,639°

Bazrge
Arcric Marine Freighters

ERA Helicoptezs

LI

Hud - WL Baroid

Cemeat - Helliburtom

Bud Logging - The Anazlyst
Loggiog - Schlumberger
ngs = Secorp

Universal Services, lnc.

F6H, Inc.
{roustsbouts)

Uperator : terviews.
{

}

Sec 0CS-Y0191 41
12427781
93/35/82

13,441°
13,1338

Sec 0CS~¥0191 #3.

See OCS-Y019) #3.

ERA Belicopters

¥ia

Mud = WL Baroid

Cepeng = Balliburteop

tivd Logging ~ The Anslyst
Logging - Schluwh

Barge

12/24/83
03/05/82

12,335
12.323
Trucks over ice road wf
barge for final phbaze.

Arctic Marine Freighters
&CY Ko rine

Sss Helicoptesn

Hukluk Freight Lines
Kodiak Oilfield Haulers

Hud - Dressor Hogcobar
Hud logging - Explozation
Logging

Mud C) - SWACO

st_ = Secorp

Universsd Services , lac.

FGH, inc.
{roustabonrs)

Systems

Universa} Servic e., Iac.
(including medic.1)

Adasks Offshore, Ime.
(expeditors, logistics, '
fuel handling)
Fairweather {weather
observation)

Truck over ice road.

5/28/82
039/18/82

13,376°

Crowley Haritime

ERA Helicoptexse
Evergreen Relicoptess

Kodiak 0i}field Raulexs
Huselers, lac.
Hukluk Freight Lines

Lynden Transport

GSL 0ilfield Sexvice
Alazks 0ilfield Services
Veco, Inc.

Udelhoven, Inc.
Northexn 0i2field Svea.
Tri-State 0i} Tool ind.
Weatherford Alacka, Inme.
Childs Equipmenk Services
Schlumberger

Baroid

Horalco

Jaternational Superior
Sexvices hat.

Fairweather
Eagle Enterprises

Truck over ice road.

10/36/82
03/03/83

13,399°

Crovley Haritime

ERA Helicopters
Evergreen Helicopters

Kodiak OLi3field Hsulers
Rustlezs, Ioc.
Hulkluk Ereight Limes

Lynden Tramsporg

GSL O11field Seryice
Alasks 0ilfield Services
Yezo, Inc,

Udelhoven, Xme.
Horthern Qilfizld Sves.
Tri-State 0i} Tool Ind.
Weatherford Alaska, Inc.
Childs Equipment Services
Schluaberger

Baroid

Horslco

Ioternations) Superior
Services, Ine.

Fajrveagher
Eagle Enterprises

Truck ovex ice road.

06/ 01/83
03/30/84

12, 2008

Crowley herigiee

ERA Helicoptess
Evergreen Helicopters

Kodiak 031 field Haulers
Hustler, Bme.
Mukluk Freight Lines

Lynden Trapspost

GSL 0ilfield Seyvice
Alosko Oi3€ 3224 Services
Vet. , lae.

Updelhoven, Inc.
Norghern 0ilfreld Services
Tri-Stake 0il Tood Ind.
Weatherford Alaska, lme .
Chi 3ds Bquipeest SETVi Ce.
Schlusberger

Baroid

Rozaleo

Internatiapal Superior
Services, Inc.

Fairweather
Eagle Eaterprises



DRI LLI NG OPERATI ONS

Beaufort Sea exploration ventures have involved nost of the major drill-
ing contractors active in A aska. Followi ng standard procedures, the
contractors providing basic oil field control services report directly
to representatives of the | ease operator. These include specialty oil
field service contractors for drilling nud, cement, |ogging, and safety
factors. The drilling itself is under the control of the drilling con-
tractor, and nmost general support activities, such as catering and canp

services, are approved by subcontract through that drilling contractor.

Mobi i zation and demobilization of drilling equipnent to the drill site
has taken place either by means of the ice roads constructed fromthe
Prudhoe Bay area to the site for hauling of gravel and transportation of
supplies, or via marine transport, with use of tug and barge arrange-
ments for the nmovenent of the equipnent. Mst ventures at the Sale BF
sites have used both surface and marine nodes for heavy moving during
mobi |'i zation or demobilization, that is, the ice roads for wi nter opera-
tions and the barge node during the summer. Air support has generally

involved only the novement of personnel or |ight supplies needed from

time to tine. The nodel for mobilization, drilling and support and
demobi | i zation for a Beaufort Sea drilling programis sunmmarized bel ow.
Mobi |i zation

Mobi | i zation involved transporting the initial equipment, supplies and

canp facilities from Prudhoe Bay to the site. The drill rig, rig canp,
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drill pipe, casing, drill nud, etc. , were loaded at the drilling con-
tractor’s base camp near Deadhorse by the trucking conpany and haul ed to
the West Dock at Prudhoe Bay, where it was turned over to the marine
transportation conpany for transshipment to the site. 1In addition to
crane and forklift, the movenent involved 10 oilfield bed tandem trucks,
and required a crew of 16 to 22 persons. At the island, the trucking
conmpany unl oaded the shipment, noved it to the drilling site, set up the
camp , and stacked the pipe, prepared the casing, md, etc. , and
‘*rigged-up”® the drill rig for exploration drilling. The canp was a
standard 62- to 70-man rig canp. The equipment used for set up included
two oilfield bed truck units, a 966 forklift, an 80-tomn truck crane and
140-ton Or larger crane. This equipment Was operated by a six-man crew:
two drivers, swamper, loader operator, crane operator and oiler. The
entire operation from loading at the drilling conpany canp at Prudhoe
Bay to conpletion of “rigging-up” and canp installation for this mid-

summer Operation required about nine days.

Denobi | i zati on

Denobi | i zati on was acconplished in a seven-day operation in the W nter.
The main tasks were: rigging down the drill rig; di smantling the canp
and other related facilities; loading the rig, canp and warehouse or
other facilities on trucks and trailers; and transporting themvia an

ice road back to the drilling conpany canp near Deadhorse.

Equi pment used in denobilization included an 80-ton truck crane, a 966

forklift, 10 oilfield bed tandem trucks, and miscellaneous support
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equi prent.  The work crew ranged from 16 to 22 persons. This included
the five-person “rigging down” crew, who were based upon the island
while dismantling the drill rig and preparing the canp for return move-
ment. The denobilization operation took seven days with two |oads per
truck per day, using the 10 trucks described above. Except for the five
crew nenbers based on the island, the remainder were based at Prudhoe
Bay at the truck transport conpany’'s facilities near Deadhorse. The
operation included unloading and stacking the material at the drilling

conpany’s canp near Deadhorse.

Camp Maintenance and Service During Operation

The truck transport conpany al so provided service to the canp during the
drilling operations via the ice road. This consisted of a |oad of fuel
every other day. During operations, the drill rig and other facilities
consumed about 4,500 gallons of fuel per day. Drinking water was pro-
vided onsite by a reverse desalinization unit as part of the camp equip-
nment.  Vacuum and di sposal services for drilling mud were provided as
needed.  Sewage di sposal services for the canp were provided by a self-
contained disposal unit. Used muds and cuttings were typically disposed
of on ice or in open water, unless contam nated in which case they were
di sposed of in the well annulus or haul ed ashore to an authorized

di sposal site.
As indicated, the foregoing describes a typical nobilization-denmobilize-
tion scenario, With marine transport one way and truck over an ice road

on return. Seasonality iS the basic determnant for mbde of transporta-
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tion. Costs vary by the addition of the tug crew and by the additional

time (1% to 2 days more) for marine transport conpared to the iCe road.

In a few instances, fuel and equi pment delivered via the annual sealift
have been of f-loaded directly to locally operated barges for transport
to the drill site. However, in NDSt cases, material is moved at the
sane tinme as the rig and canp are nobilized. Fuel, water and food are
subj ect to replenishnent during drilling operations via ice road or
occasionally by air for urgently-needed items. Personnel novement is
usually by air or by personnel carrier via an ice road to close-in

sites, such as the Sag Delta locations.

DRI LLI NG COSTS AND WORK FORCE

The work effort and costs four the actual drilling operations in the
Beaufort Sea prograns have not wvaried as significantly as island con-
struction. Drilling operations thus far in the Beaufort Sea area have
generally resenbled onshore or upland exploration in so far as the
nature of the rigs, the Size of the crews, and the actual omsite sSup-
port. The major differences have involved the level of onsite support
and the logistic difficulty in providing it. The level of support
effort is | argely governed by di stance between the principal shorebase
and drill site and the node of support is dictated by seasonal condi -
tions. As a following section dealing with onsite drilling program
empl oyment illustrates the size and conposition of the drilling crew
the | evel of operator inspection, the nature and extent of oilfield

services, canp arrangements, etc. , has not varied greatly fromsite to
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site. The total omsite work force, including all of the necessary
support and nanagenent generally runs from 50 to 70 people at various
st ages of the operation. Cost differences related to work force size
have nore been a product of the logistic support effort than of the
drilling crew size or conposition. Table 20 shows the typical onsite
work crew enployed for Beaufort Sea exploration programs. The principal
variable in work force effort and expense has been the time required for
drilling and testing the well. Drilling time is roughly proportionate
to well depth, but can be significantly affected by delays or interrup-

tions due to drilling problenms encountered.
Table 22 in the followi ng Enploynent Sunmary section shows the manpower
and wages associated with major steps in the drilling program for each

of the fifteen Sale BF exploration wells.

Enpl oyment and Wage Sunmary

Tables 21 and 22 summarize the labor effort and wage data for gravel
island construction and exploratory drilling activities for Sale BF and
Sale 71. The data are grouped according to the principal onsite activ-
ities, by individual gravel island and exploration well and by drilling

season.

For reasons explained in the earlier section on research nethodol ogy,
full enployment details could not be obtained for every gravel island or
exploratory well or for every category of work. Therefore, a methodol-

ogy to estimate |abor effort and wages was devel oped.  The nethodol ogy
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S0t

Transportation
Ar
Mar i ne

Surface

by Truck (pit te

dock or via ice
road)

SUBTOTAL

Construction
Ice Road

Material s Handling

& Pl acenent

SUBTOTAL

TOTAL

Note:

* Endeavor and Resolution Islands constructed at same tinme by same contractors.

TAMS 21

EMPLOYMENT SUMAARY , GRAVEL | SLAND CONSTRUCTI ON

ESTIMATED WORK HOURS & WAGES

SALS BF AND SALE 71 EXPLORATI ON PRoGRAMS, 198083

1981 1982 1983
Endeavor/ Resol ution* Unnamed* Tern Seal Cross** Mukluk Total
Hour s $'s " Hour s $'s Hours $'s Hour s ‘s Hour s §'s Hour s 's Hours $'s
n-Call Only on-Cail Only 800 24,000 1,800 54, 000 On-Call Only 3,600 108, 000 6, 200 186, 000
31,672 303, 400 4,494 ‘43,050 -- .- - - 1,712 18,480 33,705 363, 825 71,583 728, 755
16,872 359,896 42,000 741, 300 Fohck ik 22,848 420,142 144,768 3,550, 464 266,488 5,071,802
48,564 § 663,296 46,494 § 784, 350 800 .$ 24,000 1,800 $ s+ ,000 24,560 § 438,622 182,073 $4,022,289 304,271 § 5,986,557

NA N A

63,936 1,418,489

5,820 $ 110,212 3,696 $ 74,918 4,244 $ 87,057

76,260 1,641,321 141,400 3,451,096 324,000 7, 964, 060

3,984 $ 82,111 5,708 $ 117,642

32,520 685, 148 205, 000 5.125, 010

23,432 § 471,940

846,116 20, 285, 124

63,936 $1, 418, 489

82,080 $1,751,533 145,096 $3,526,014 328,224 $8, 051,117

36,504 § 767, 259 210.,708 $5, 242, 652

866, 548 $20,757,064

112,480 $2,081,785 128,574 $2,535,883 145,896 $3>550,014 330,024 $S,105 , 116

I'ncl udes unadjusted direct wages only.

*% Marine transportation for slope protection placenment support and re-supply.
**Haurs and wages for Surface Tramspertation included under Materials Handling & Placement.

Sour ce:

Qperator and Contractor inter-views; Kevin Waring Associates estimates.

61,064 $1,205,6881 392,781 $9,264,941 1,170,819 $26, 743, 621

Wrk force hours and wages for both included here.
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TABLE 22

EMPLOYMENT SUMMARY
ESTIMATED WORK HOURS & WAGES
SALE BF & SALE 71 EXPLORATION PROGRANS
1980 - 1983

1980 - 198]1

Exploration Wll Nane

Chal | enge Island #1 Sag Delta #7 Sag Delta #8 Sag Delta #9 Sag Delta {10
Hour s $'s Hours §'s Hour s $'s Hours §'a Hours $'s
Mobi |'i zati on
Land Transportation & 2,636 $ 51,835 1,916  $ 40,727 1,914 § 40,727 2,436 $ 51 ,B835 y
Handl i ng
Marine Transportation 1,-498 14,350 1,498 14,350
Air ‘Transportation
Subtotal 3,93, § 66,185 1,514 $ -40,727 1,914 § 40,727 3,934 $ 66,185 -0- -0
Drilling Qperations
Land Trausportation & 2,640 56,175 3, 74,056 3,828 BY ,655 3,480 74,050 5,176 $ 88,86(!
Handling
Air Trapsportation 2,740 150, 700 6002/ 18,000
Drilling Crew 75,356 1,007,000 39,050 781,000 41,800 836,000 53,350 1,087,000 33,550 671,000
Catering & Camp Sves. 9,866 150,700 5,112 78,100 5,492 83, 600 6, 984 106, 700 4,392 67,100
0il Field Service 16,440 342,500 8,520 177,500 9,120 190,000 11,640 242,500 7,320 152, 500
Special ties
Miscellaeows SUPpOrt 16, 440 178,100 8,520 92,300 9,120 98,800 11,640 126, 100 7,320 79, 300
[medical, weather,
mai nt enance, labar)
Subtotal 123,57 S5 175 64,682 $32027950 69,360  SL2807855 87,694 SLO54,350 56,758  $T058, 760
Denobi | i zation
Land Transportation & 1,392 29, 620 1,392 29,620 1,2 , 29,620 Y 1,566 33,325
Handling
Marine Traassportation
Air Transportation
Suototal 1,302 $7297620 13z $29,620 1,392 $ 29,620 -0- T 1,566 § 33,325
TOTAL 128,800  $2,480,980 67,988 $1,273,297 72,666 $1,360,202 91,628 $1,720,535 58,324  $1,092,085

1/ Sane drill rig used for Sag Delta #9 and #10.

2/ Air Support provided only uatil ice road opened.

® " ‘ @ o
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TABLE 2 2

EMPLOYMENT SUMMARY
ESTIMATED WORK HOURS & WAGES
SALS BF & SALE 71 EXPLORATI ON PROGRAMS

1980 - 1983
(Cont i nued)
1981 - 1982

‘0

Al aska Island #

Alaska State b#i Alaska State Fi1

No Name Island #1

,_0cs~y 0191 #1 & #2

Hour s $.'s Hours $'s Hour s $'s * Hours $'s Hours §'s
Mobi | i zation
Lalr_lgm;l]rianngsport tion & 2,436 § 55,608 2,088 § 47,664 2,262 §$ 51,636 2,436 $ 51,835 2,436 § 51,835
Marine Transportation 1,498 15, 232 1,284 13, 056 1,392 14,144 1,498 14, 350 1,712 16, 400
A r Transportation 360 10,800 140 4,200
Subt ot al 3,934 $ 70,840 3,372 § 60,720 3,654 $ 65, 780 4,294 § 176,985 4,288 .$ 72,435
Drilling Operation
Land Transportation & 3,094 71,496 3,940 92,945 1,740 39,720 8, 352 177,720 1,392 31,976
Handl i ng
Air Transportation 8, 800 242,000 2,700 81,000 422 126, 600 3,560 106, 800 3,020 90, 600
Drilling Crew 121,000 2,530, 000 74,250 1,552,500 116,050 2,426,500 97,900 2,047,000 83, 050 1,736, 500
Catering & Canp Svcs. 15,800 264, 000 8,910 148, 500 13,926 232,100 11,748 195, 800 9, 966 166, 100
0il Field Service 26, 400 550, 000 16, 200 337,500 25,320 527,500 21,360 445, 000 18,120 377,500
Speci al ties 1 '
M scel | aneous Support 26, 600 308, 000 16, 200 189, 000 25,320 295, 400 21,360 249, 200 18,120 211, 400
(nedical, weather,
mai nt enance, 1laber)
Subt ot al 201,604 $3,965 496 122,200 $2,601,445 182, 778 3,647,820 104,280 $372215200 133,668 $2,614,076
Denpbi | i zation
Land Transportation & 1,940 39,720 1,566 35,748 2,088 47,664 1,740 37,025 1,566 35,748
Handl i ng
Marine Transportation 856 8, 704 1, 070 10,880
Air Transportation
Subtotal T 2,796 § 4B, 426 1,566 § 35,748 3,158 58,544 1,740 . $~ 37,025 1,566 § 35,748
TOTAL 208,224  $4,084, 760 127,138 $2,497,913 189,590  $3,772,144 170,314 $3, 335,530 139,522 $2,722,259 *“

3/ 0CS-% 0191 #1 was suspended en December 25, 1981.

15, 1982. Enploynent data for both wells is consolidated here.

Tbe rig was moved to drill OCS-Y 6191 //2,

then noved back to 0CS-% 0191 #1 on March
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TABLE 22 [

EVPLOYMENT = SUMMARY
ESTI MATED WORK HouRS & WAGES
SALE BF & SALE 71 EXPLORATION PROGRAMS

1980 - 1983
{Continued)
1 1981 - 1982 1982 - 1983
Exploration Well Nane'/ . _
Jeanette Island Tern Island #1 __ Tern Island #2 Seal Island #1
Hours ) $'s Hours $'s Hours $'s Hours $'s
Mobilization
Land Transportation & 4,176 § 95,328 2,998 s 72,700 696 § 15,888 3,832 ¢ 76,986
Handling
Harine Trensport at ionm 428 4,352 2,223 21,345
Air Transportation 240 7,200 220 6,600 80 2,400 180 5, 400
Subtotal "4, 844 $7106, 880 5,401 $ 701,256 716 s 13288 3,312 § 82,386
Drilling Operations !
Land Transportation & 3,260 74,205 720 15,708 720 16,758
Handl i ng
Air Transportation 1,680 50, 400 2,040 61 ,200 2,820 84,600 480 144,000
Drilting Crew 39,600 828, 000 46, 550 972, 000 77,550 1,692,000 132,000 2,880, 000
Catering & Canp Sves. 5,400 90, 000 7,992 133,200 11,520 192, 000 18,720 312,000
0il Field Service 8, 640 180, 000 9,720 202, 500 16,920 352, 500 28, 800 600, 000
Speci al ties
M scel | aneous Support  12,96G 151, 200 13,520 144,000 18,720 234,000 30,720 384, 000
(medi cal, weat her,
mai nt enance, labor)
Subtotal 71,520  §$1,373,80.5 75,822  $1,512,900 127, 550 $2,570,808 213,473 44,358,703
Demobilization
Land Transportation & 2,436 55,608 696 15,888 2,610 59, 580 2,436 59,878
Handling
Harine Transportation 263 9, 192
Air Transportation 200 6, 000
Subtotal 3,509 ¢ 71,400 696 $ 15,888 3,610 59,580 7,436 59,878
TOTAL 79,963  $1,552,085 81,919  $1,630,042 130,936 $2,648.676 219,221 54,500,967
4/ Teyn Island #1 and #2 were drilled during Open-water summer S€ASON.  Harime transportation data 1 is ted under
nobi | i zati on phase includeswansportaion SUPPOrt provi ded to drilling Operati ONS .  paa for both wells are

combined under Tern Island #1 .

Alse expl oratory drillingonSeal Istand began June 1, 1983, shut dOWNn temporarily and resumed Novenber 1, 1983.
Data for this weil includes drilling acclivities through well conpletion on Jamvary 30, 1984,

Note:  Inctudes unadj usted direct wages only.

[ [

source: Crerator and Contractor interviews; vin \\Ari ng Associ“es estimates.
v 1) h
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used information available from primary sources such as direct enployers
and secondary sources such as operators admnistrating contracts wth
primary sources. This data was supplemented by information about
industry practice devel oped frominterviews wth supervisory and profes-
sional enpl oyees of contractors and their clients, and with represen-
tatives of |abor unions who supply a significant portion of the |abor
force for construction and transportation werk in support of North Slope

exploratory operations.

The enploynent data have been estimated by hours and direct wages based
upon the size and conposition of the work crew for each functional
category, adjusted for the duration of the particular activity. For
example, the crew of a tug operating fromthe West Dock of Prudhoe Bay
regularly consists of five persons with job categories work rules and
conmpensation terns set by specific |abor agreements. Paid work time and
wages were cal cul ated according to the provisions of the pertinent col-
|l ective bargaining agreement. The estinmates of total hours and costs
were based on the actual time that the tug was on station for a par-

ticular project.

Estimates for work tinme and labor costs for surface (truck) transporta-
tion and general construction work involved in gravel island construc-
tion were prepared using a simlar approach to that described imedi-

ately above.

Wage costs for a drilling crew are based upon daily summaries of employ-

ment COStS, not including equipnent costs, rather than a sumtotal of
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i ndi vidual hours and hourly rates. The figure used is an average of the
information provided by the responding drilling conpanies for 26~ to
28-person Crews operating om a 24-hour basis. This use of a daily
average figure for drilling crew hours and wages greatly sinplified

cal cul ations W thout any material loss in accuracy.

The estimted wage cogts for the workforces providing air transportation
services, oilfield services, catering and related canp services, and
m scel | aneous other field support Were calculated on a sinmilar basis to
the met hodol ogy used for drilling crew cost estimates, adjusted to

reflect prevailing wage rates for the appropriate category of labor.

In all cases, the wage estimates include only direct wage paynents, with

no al |l owance for leave tine, holidays, benefits or other |abor-related

costs .

This methodol ogy, together with data obtained about the duration of
i ndi vi dual functional tasks, has enabled us to estimate labor effort and
costs attributable to the seven gravel island construction projects and
to the 15 exploratory wells covered by this study. In view of the
inpracticality of attenpting to conpose the enploynment history of
Beaufort Sea exploration programs from the scattered records of dozens
of individual firms, we believe that this method of reconstructing hour

and wage data can provide a nore conplete and accurate total picture.

110
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GRAVEL ISLAND CONSTRUCTI ON LABCR EFFORT AND WAGES

Table 21 and Figure 14 (Sale BF only) sumarize the onsite hours and
wages for the Beaufort Sea (gravel island construction projects. For
each island project, Table 21 provides data for (a) transportation
support activities, by mode, and for (b) construction activities, broken

down by ice road construction and materials handling and placenent.

Most of the construction crews and other workers for island construction
projects were quartered at existing canp facilities. For exanple, crews
for Endeavor and Resolution Islands were based at Sohio's Construction
Canp 1, while of fshore crews for Tern and Seal Island were |argely based
at the Happy Horse Hotel at Deadhorse. For Tern Island, a |arge con-
struction camp, Was al so naintained near the gravel pit by Shaviovik
River. oOn the other hand, the Mukluk Island project required establish=
ment Of a 272-bed tenporary canp at the Ugnu gravel pit for wnter oper-
ations and a 150-bed canp plus a 110-bed barge canp at Thetis Island for
sunmer construction operations. Because canp support arrangenents were
irregular and specific data difficult to obtain, this activity conponent

was omtted for gravel island construction.

Since we were not able to obtain a breakdown for enployment data for
Endeavor and Resol ution Islands (both islands were constructed by the
same contractors at the same time), data for those two island projects
are grouped. However, based on total cost and other construction data
about these two islands (Table 18), it is estimted that Endeavor Island
probably accounted for about 55 percent of hours and wages and Resol u-

tion Island for about 45 percent.
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As With other features of gravel island construction, the labor effort.
varied widely anong the projects. For exanple, Resolution Island,
previously noted to be the nost nodest island construction project,
required an estimated 50,600 manhours of onsite | abor. At the high

extreme, Mukluk |sland required about 393, 000 manhours.

Tabl e 23 summarizes island construction enploynent data by drilling
season. In relation to the sale dates, it nmay be seen that, fOr Sale BF
tracts , island construction began a few months after the Decenber 1979
sal e date, peaked in the second year after the sale and dropped off in
the third year. This trend is illustrated in Figure 14. For Sale 71,
Mukluk |sland was, of course, begun in the winter followi ng the sale and

conpl eted for use about a year after the sale.

The enpl oynent data confirmtwo plausible generalities about the |abor
requirenents of gravel island construction projects. The five gravel
i slands built in relatively shallow water (Endeavor, Resolution,
Unnaned, Tern, Cross) entailed substantially |ess labor effort and cost
than the two deepwater islands (Seal, Mukluk) . Likew se, the volume of
fill required for island construction correlates closely with labor

effort.

For the seven isSlands as a whole, the onsite enploynment amounted to
1,170,819 manhours and $26, 743,621 in wages. The average per project

was 167,260 manhours and $3,820,517 i n wages.
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TABLE 23
EXPLORATI ON EMPLOYMENT 8Y INDUSTRY
ESTI MATED WORK HOURS & WAGES

SALE BF AND SALE 71 EXPLORATORY PROGRAMS
BY DRILLING SEASON

1980-83 1981-82 1982- 83 Tota }
Hours $'s Hours $'s Hours $'s Hours $'s
Gravel Islaad Construction
Transportation 95,038  § 1,447,646 2,600 § 78,000 206,633 § 4,460,911 304,271 4 5,986,557
(Air) { =) [ == (2,600) (78, 000) (3,600) (108, 000) (6, 200) (186, 000)
(Marine) {36, 166) (366, 450) ¢ == C =-- ) (35417) (382 ,305)  (71,583) (728, 755)
(Surface) (58,872) (1,1 01, 196) { ~=) { == ) (167,616 (3,970,606) (226, 488) (5,071,802)
Construction 146,061 3,170, 022 473,320 11,577,131 247,212 6,009,911 866, 548 20, 757, 064
Subtotal 241,054 S 4,617,668 475,920  $11,655,131 453,845  $10,470,822 1,170,819  $26, 743, 621
Exploration Drilling
Transportation 38, 382 879, 299 95,814 2.282,509 8,981 324,967 143,177 3,486, 775
(Air) (3,340) (168, 700) (26,282) (880 ,400) (660) {143,400) (30, 282) (1,198,500)
(Marine) (2,996) (28,700)  (12,924) [328, 855) (2,033) (21,945) (17,953) (179,500)
(Surface) (32, 046) (681,899)  (56,808)  (1,273,254) (6,2638) {153,622) (94,942) (2,10 B,775)
M ni ng 296, 160 5,987,000 796, 630 16, 757, 000 160, 800 3,480,000 1,253,570 26,224,000
4
Other 84,884 1,060, 800 235, 862 3,203,900 49, 440 696, 000 370, 186 . 4,960, 700
Subtotal 419, 406 $ 7,927,099 1,128,306  $22, 243, 409 219,221 § 4,500, 967 1,766, 933 S34, 671, 475
TOTAL 660, 460  $.12,544,767 1,604,226 . $33, 898, 540 673, 066 514,971,789 2,937,752 561, 415,096

Note: Incl udes unadj usted direct wages oaly.

Source: Operator and Comtractor imterviews; Kevin \Mring Associates estinates.
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EXPLORATI ON DRI LLI NG LABOR EFFORT AND WAGES

Tabl e 22 sunmarizes onsite drilling enployment and wages for fifteen
Sal e BF exploration wells. For each well, the data is presented
separately for the nobilization, drilling and demobilization phases.
Wthin each phase, the data are further broken down by node of trans-

portation and by ngjor drilling and support functions.

The drilling crews accounted for the greatest share of onsite labor,
averagi ng about 60 percent of total nmanhours. G field services and
m scel | aneous support activities accounted for about 12 to 14 percent
respectively and catering and canp services for another 7 percent. The
remaining transportation and support activities accounted for relatively

Oinor amounts of |abor and wages.

As with gravel island construction projects, there was a wide range in
the onsite labor effort required for drilling programs. Sag Delta #10
required the |east |abor == 58,324 mahours, while Seal I|sland #1
required 219,221 nmanhours. For the fifteen wells overall, the onsite
enpl oynment totalled 1,766,933 nanhours and $34,671,475 i n wages. The
average per exploration well was 117,796 manhours and $2,311,432 in

wages.

The factor accounting “for nost of the variation among exploration wells
was the duration of the drilling program In sone cases, drilling proj-
ects have been prolonged by adverse drilling conditions or problems,

interruptions or even shutdowns. This necessitated extra onsite tine
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for drilling crews and other field support staff.  Shell's Seal Island
#1 was conpl etely shut down during the fall whale mgrati on season.
Li kewise, the other drilling projects Wwth exceptionally high labor
figures (e.g., Alaska Island #1, Alaska State F#1, No Name |sland #1)

were affected by adverse drilling conditions.

For Sale BF, the overall pattern of drilling activity, as shown in
Figure 14, can be characterized as a fast start in the first drilling

season (1980-81), a nore intensive second season (1981-82) and a sl ack-

ening of drilling activity in the third post-sale drilling season
(1982-83) . Because of the limted period of time for drilling since
Sale 71, it is too soon tO See any overall pattern of drilling activity.
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V. EXPLORATI ON MANAGEMENT AND ECONOM C | MPACTS

I ntroduction

This chapter deals with a variety of topics related to lease managenent
and inpacts on regional econom c devel opnent in the North Slope Borough

and el sewhere in the state. The topics covered in this chapter are:

0 Permits and the effect of major permtting actions upon explora-

tion programs, with a case study of the Mukluk Island construc-

tion project.

o Seasonal Drilling Stipulations on seasonal drilling and their

impact on the pace, level of effort and cost of exploration

progr ans.

o

Mtigation Measures adopted to counter potential adverse inpacts

of exploration on the local econony.

0 Devel opnent Proposals, pending or proposed, associated with

exploration activities for Sale BF and Sale 71.

o

Resi dent Workforce, Which analyzes the residency pattern of the

onsite workforce for Beaufort Sea exploration prograns.

o

Economi ¢ I npacts on Regional Economes? describing the effects

of Beaufort Sea exploration on regional econom c devel opnent.
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0 Marine Surveys, reporting om post-sale marine geophysical survey

work in the Beaufort Sea sal e areas.

Permts

OVERVI EW oF PERM TTI NG PROCESS

Qperators indicated that the permtting process was a major factor in
determining the critical path for scheduling Beaufort Sea exploration
proj ects. Figure 15 illustrates the general process for obtaining the
maj or permts and other authorizations necessary for a permt to drill

on a federal tract.

After the lease sale, among the first activities usually undertaken by
an operator are site specific field surveys such as a geohazard survey,
cul tural survey, site biological survey and geotechnical survey. The
geohazard survey is required for all offshore exploration projects. The
geotechnical survey is required only for bottomfounded or fixed struc=
tures, not for floating drilling units. Cultural and biological surveys
are only conducted when required by the regional supervisor of Minerals
Managenent Service (MMS) Field Qperati ons. Figure 15 sunmari zes the
purpose of these studies and the types of informati on collected. Typi-
cally these surveys are done in the Beaufort Sea using marine vessels in
periods of open’ water. However, for some projects, such as Sohio's
Mukluk, where the tinme frane dictated that the data be avail able
earlier, these surveys were done in the winter by boring through the

i ce. The scope and nethods used for the site biological survey are
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usually tailored to each area based on recomendations of the Biol ogical
Task Force, which includes representatives of state and federal natural

resource nanagement agenci €s.

The two nost significant applicant submittals in the permtting process
for a Beaufort Sea project are 1) the exploration plan package which
includes four conponents: exploration plan, environmental report, oil
spill contingency plan, and coastal zone consistency certificate and 2)
the platformverification review docunents. Figure 15 details the
information included in these conponents. The applicant subnits the
expl oration package to MMS which then has ten working days to deternine
whet her the package is conplete. After MV notifies the lessee of any
necessary changes, the |essee has as nmuch tine “as needed to respond.
Once MMS determ nes the package is conplete, the applicant nust subnit
35 sets to MMS for distribution within the agency as well as to federal,
state, loeal and other review ng groups (Figure 15). MBS then has a
regulatory limtation of 30 cal endar days to conplete a technical and
regulatory review and take action. Typically reviewers have 20 days to
submt their comrents to MVS. Based on the information contained in the
applicant’s exploration package, analysis by MVS staff and coments from
reviewers, the MVS staff prepares an environnental assessment of the

expl oration plan.

If M5 determnes the project will have no significant effects, it pre-
pares a "FONSI," a “finding of no significant inpact.” After MVB issues
a determnation, it notifies all the agencies, organizations, etc. , who

were sent copies of the submittal or notified of the submttal.
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FIGURE 15

MAJOR PERMIT REQUIREMENTS
FOR PERMIT TO DRILL

NOTICE OF INTENT TO ;

CONDUCT PRELIMINARY ACTIVITIES

Hust be subrmitted to MMS two
wveeks prior to fieldwork so that

scaff capn evaluate the proposal mé
and determine 3oy cnvirotmancal
impacts ir may have and recom-
oend mitigarive seasurer $f
necessary.

NPDES PERMIT APPLICATION
(Xational Follueant Discharge Elimination
System Permit)

To allow for offshors wastewater disposal
(e.g.. brine, mud, cuttings. camp efflu-

SITE BIOLOGICAL SURVEY:
To evaluaxe biow

tic vesturces hobitag. Hajor incarear 1o
exemipation of the seafloor for che prea=
ence of signtficant or wnusual biological
zasouzces ané/or habitsts. Survay is
usually tailoremade for wach logation
baegd ov of the Biologicsl
Task Force. (Conducted only when required
by the 2egional Supervisor of MMS field
Operacions.)

10] b

© location wad Nethoda

GEQHAZARD SURVEY
To find shallow faults.
debris. shallow gea or other problaus so
that dr{lling programs can be designed to
be conducted safely. Includes: seismic
profiiing, bathymeiry. side scan survey,
nagneconeter survey. (Required)

o Physical Characteriseics
© Biological Characceristics

COLTIRAL SURVEY

To datermine if say culw
tural sources are present at the site.
{Conducted only when required by the
Regional Supervisor of MMS Field Opers-
tions.)

o Ceophysical intarprecsticn

© Structural X-sections

o Sediment & ogabed data (sesbed profiles.
sediment consistency. aliowable bearing &
sliding loads, ecc.)

Nearby hazards which could influesce
drilling operations (sandvaves, slumps.
@ud slides, permairost. deposits of
frozen gas hydrates, etc.)

Culsurel resources

Mapa: Bachywetric, svesl sediment dis-
cribution, structure. anosdly, & isopach.

°

LN

GEOTECHNICAL SURVEY:

To ssaess che sea~
bottoa chavacteristics. consistency and
load pearing capacity to derermine appro=
prisge dusign and placemmat of the jgland

e e T U LD

andjor boctoe-founded drilling
includes soil testing and at lesst ona
deep end threa shallow site borings. (Re-
quired ouly for bottomefoundad or fixed
struceures, not for floating dvdlling
unies.)

U.5. ENVIRONMENTAL
PROTECTION

ent). lLaformation includea:

e Pollution P & Control
o Emergency Proccduras

o Drilling Mud Programe

o Water Traatment Msthods

o Waste Disposel Proceduras

SECTION 10 PERMIT: Reviev of comgrruction
for hazards co navigscion and national
sacuriey. Covers conarruction of struce

AGENCY

PLATFORM VERIFICATION

© Design Packege and Design Verificactiom
Plan: Desription of structure; iden-
tification of the Certified Verifics-
tion Agent (CVA) who will conduet an
indepandant evaluation of the design.

o CVEA Design Verification Repor: (CVA's
asslysie of design).

Fabrication Plan (descripeion of the
procedures for fsbricating the atruce
tuze).

o

@ CVA Fahrication Verification Report.

Installation Plan {describes how the
placform will be installed).

a

© CVA Inscallation Veriftestion Report.

© As-builr Survey

ALASKA COASTAL ZONE MANAGEMENT
Congisteney Decermination By
the Office of Cozstal Zaome
Management in the Gevernor's
Qffice of Manszemdnt end Budget

-

tyres, drading ox fiil in WACRTE .

SECTION 404 PERMIT: (Covers activities that
involve placing dredged or fill materisl
in vaters of the United Staces.

U.5. AR
CORPS OF ENGINEERS

Tequirewants.,
RIC INSPECTION CERTIFICATE

NAVIGATIOWAL AIDS: Island & rig lighting

U.S5. COAST

GUARD
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FIGURE 15

MAJOR PERMIT REQUIREMENTS

FOR PERMIT RO DRILL
(Continued)

EXPLORATION FLAN PACKAGE

1) Exploracson Plan

o Location of Project

; MINERALS MANAGEMENT SERVICE l
o
B1OUX1CAL TTASK FORGE l

MINERALS

SERVICE

DRILLING UNIT APPROVAL

o Listing of maximus environmens
tal conditions usedfor che
design.

o Listing of regional maximum
environsencal conditions to be
smcountered at che drilling
site {¢. g., vave. vind, cur-
rent . solid ice em.,. ice
loading . stormeurges,. seismic
sozion, etc. )

Current American Bureau of
Shipping Classificatiom, T.S.
Coant Guard Certificate of Ine
spaction.

°

o & Schedule of Proposed Activities
o Geslogical & Geophysical Aspects of Project
6. Drilling Unit Demcription

o Esttmared Locarion & Depths of Proposad Wells
o Esmvgency Proceduras

(2) Envirommantal Report

o Desgriptics of Proposed Accion

Personnel Requirements

Logistics for Transportation of Persomnel,

Equipment & Supplies

Fuel Suppliss

Yater Squrces

Handling & Disposal of Waste Materials

Oescription of the Affected Enviromment: geology,
©gY, physical + other uges of

the project area, flora & fauna, sociogconomic

environment

Egvironsencal Consequences: geological hazards.

seteorology, physical oceanography, other uses af

ares, flora & fauna, omshore impacts, potencial

accidents & consequent impacts

o Alternatives to the Proposed Action

o Unavoidable Adverse Effecta

oo

©oooco

o

{3) o4} Spill Cantingency Plan

o Description of Equipment, Msterials & Supplies
available to respond to an oil spill & tims
required for deployment

o P to var ou sevaricy

of the spild

Procedures co Ldencify & procecc aress of special

bdiological sensitivicy

Procedures for early detection of en oil spill &

timely oozification of responsible personnel &

agencies about its accurfence

Procedures to be taken after discovery and motifi-

cation of an o0il spill

°

°

(%) Coastal Zone Consistency certification

APFLICATION FOR ERMIT TG DRILL

’

~

o Hydrogen sulfide contingency
plan.

oCriticzl operacions and cur~
cailment plan establishes the
criteria for shutdownofoper-
ations in che evant of a prob=

PERMIT REVIEW

Federsl: USFWS . EPA, MKFS, USACE.
Nat, Park . .. G¥= Vésh. . D C,
UsGs

Stare: DF&G, DCHED. DEC. DOTPF.
DCRA, DMEM, ak. 011 6 Gas
Comm.

Ocher: MNovth Slope Borough, eavire
t onmeacal groups. general public,
ec 2l

\ lea.

Weall design informacion (e.g..
casing, cesencing procedures
and blowout preventer equip=
ment).

o

HINERALS MINERALS
MANAGEMENT
SERVICE SERVICE
Y|

J 04

PERMITTO DRILL

|

Xl

BEGIR DRILLING
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If MMS determines that an exploration project would have significant
environmental effects, MMS has to prepare an environnental impact State-
ment (EIS), Which would |ikely take about two years. This has not yet
happened in the case of Beaufort Sea exploration progranms, for which
environnental assessnents have sufficed. However, if commercial quan-
tities of oil are discovered and the operators propose devel opnent and
production plans, MMS staff noted that it is very likely a new EIS will
be required. Under provisions of the ocs Lands Act, as amended in 1978,
the Secretary of Interior nust declare at least one devel opment and
production plan in a “frontier area” (e.g., Beaufort Sea) to be a nmjor

action requiring the preparation of an EIS.

Al though the MMS review process for the exploration package takes only
30 days, the Ofice of Coastal Zone Managenment (0CZM) in the CGovernor’s
Ofice of Budget and Management (now Division of Governnental Coordina-
tion) has 60 days to determi ne whether the project is consistent with
the state’s Coastal Zone Managenent Plan. 0C2ZM also solicits comments
fromthe state and | ocal agencies and other groups shown in the per-
mitting | 00p on Figure 15. Although all federal agency comrents must be
channel ed through MMS, state, local and Other reviewers have the option
of submtting their input on the exploration package to MV5, 0CZM or

both agenci es.

The application for the National Pollution Discharge Elimnation System
Permt (NPDES), which is required to discharge substances into United
States’ waters, is submtted by the applicant to the Environnental Pro-

tection Agency (EPA) where it is circulated for review and comment to
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essentially the same permtting loop as the exploration package. This
material takes Si X months to process prior to being issued. It must
then be in effect 30 days before the first discharge nay be made.
Similarly, sSection 10 permts for the construction of structures,
dredgi ng or fill im navi gabl e waters and Sectionm 404 permits for placing
dredged or filled materials in United States' waters are submitted to
the U.S. Army Corps of Engineers which also circulates them for review
to the permitting loop agencies. The permitting process for these Corps
of Engineers' permits usually takes three to five months. Section 10
and Section 404 pernits may also require a coastal zone consistency

determnation, wunless described in detail in the exploration plan.

A nulti-step platform verification process which includes the descrip-
tion, design, construction and installation of' the fixed drilling pl at-
form must be approved By MMS. The U.S. Coast Guard also requires
approval and installation of navigation aids for the island and rig

lighting and a rig inspection certificate.

The permt to drill i S usually the final permit i ssued. MMS cannot
issue a permt to drill until the exploration plan has been approved by

both the MMS and Coastal Zone Managenent review processes.

It should be noted that these are only the major steps im the federal
permtting process. As will be seen in the follow ng discussion of the
permtting process for the Mukluk project, a large scale project often
requires a nuch nore conplex array of permits, particularly state per-
mits i nvol ved with gravel extraction shore-based facilities or offshore
activities inside the three-mle limt.
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MUKLUK PERM TTI NG PROCESS

Sohio's Mukluk project was the first exploration programinplemented for
Sale 71. The wellsite was | ocated in eastern Harrison Bay about 60
miles west of Prudhoe Bay in 48 feet of water, beyond the barrier
islands. The exploration plan called for fast-track construction of the
most massive and costly man-nmade gravel island built so far for Beaufort

Sea exploration.

The permtting process was a ngjor consideration in planning for the
Mukluk project. The timng was oore critical than usual since the com-
pany acquired the |ease on Cctober 13, 1982 and set a target date of
Novenmber 1, 1983 to begin drilling. Potential permtting problens ruled
out some approaches to the project which mght otherw se have been util-
i zed. For exanple, a presentation to the 1984 O fshore Technol ogy
Conference entitled “Engineering and Construction of Mukluk |sland”
(Ashford, 1984) noted:

Consi deration was initially given to conventional

wi nter construction by hauling gravel over ice road

all the way to Mukluk. This scenario had to be

abandoned because of permt schedule restrictions

and because there was insufficient data available to

evaluate the stability of the ice road so far from

shore.

O her possibilities such as the use of an arctic

drilling structure, converted VvLCC, or sumrer dredg-

ing an island using an offshore borrow source were

al so ruled out because of permt schedule restric-

tions .

Based on their experience with obtaining permts for other projects,

Sohio staff anticipated that it woul d take approximtely one year to
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conplete the permt/authorization process to begin drilling the Mukluk
project. Table 24 sunmari zes the maj or permit/authorizations, their
pur pose, the primary agency contacts for each, and a tinetabl e which
shows dates filed, dates granted or denied, amendnent dates and waiver
dat es. Sohio organized its permtting efforts into four major compo-
nents: 1) Ugnuravik gravel pit, 2) Thetis Island stockpile, 3) island
construction, platformverification and drilling, and 4) Oliktok Base
Canp (later replaced With the Milne Point Pad “C’ when the permt for

the canp pad construction was denied). -

Sohio's Environnental Report, officially submtted to the MVS in My
1983, contai ned the conmpany’s projections of the critical dates by which
each major permt/authorization needed to be approved to achieve a

Novenber 1, 1983 spud date.

O the four conponents, the permitting for the Ugnuravik gravel pit
proceeded nore smoothly than the others. Only two minor permt/authori-
zations were not granted by their projected critical dates: the utility
code exemption fromthe North Slope Borough. to allow a 250-man canp to
mai ntain. its own facilities was granted about one week behind schedul e
and a letter Oof non-objection from Chevron was received two days later
than originally anticipated. Overall, the -permt/authorizations for
this conponent ‘were all conplete by February 3, 1983, only two days past

the projected date.

Most permits for the Thetis Island stockpile conponent were granted

Wi thin their planned timefranes. The Section 10/404 permt. for place-
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T4 !

Permi t/Aut hari zation _

Ugnuravik Gravel Pit

Section 404

Haterial Sales
Contract

Land Use Permt

Tenmporary Water Use

Waste Discharge

NPDES

Interim Zoni ng Ordinance

Utility Code Exenption

Agreenent W th Private
Parties

wet | ands.

source.

pad at pit site.

uses.

Di scharge of canp
sewage effluent.

Di scharge of camp
sewage effluent.

gravel source.

ities .

Primry
Agency
___Purpose Contacts
Placement of fill on USACE/CZM
Accept ance of new DLWM
pit as a long-term
Construction of 6-7 DLW
mile i ce rod & camp
Use of Lake Arnold & DLWM/DF&G
unnaned | akes near by DEC
for i ce road & camp
DEC
EPA
Devel opnent of new NSB
Allow 250-man canp te  NSB
maintain OWn facil-
Nori-Qbj ections te ARCO &
activities onother Chevron

leases.

TaBle 24

HUKLUK PROJECT PERM TTI NG PROCESS

1982 1983
fOt T {Nov] [Dec ] [ Jan J [ Feb } [ Mar | [ Apr § [ May [ { Jun § | Jul T [ Aug T [ Sep ¥ { Oct | [ Bov |
O .
10/28 1/31
o "
1/12 1726
O & A A
12/15 1/14 2/1 3/4
o £ A
12/15 1/14 2/25
12/9 3/20
Qommmnerecs 4 Permit Wai ved.
12/15 1/20
O o 4
11/26 2/1 2/17
F—)
/17 2/%
Gre——
12/15 i/12 2/3

ARCO Chevron

Prims ry Agency Contacts: USACE = U S. Arny Corps of Engineers

DLWH = Div. of Land andWaterManagement
ADF&G=Department,of Fi sh and Ganme

USCG = U.8. Coast Guard

USAF = U.S. Air Force

Key : 0 = Date of permt orauthorization
appl ication
D = Date Denied

Source: Sohio AlaskaPetroleum Company.

3
>
[TJ E I 1]

Coastal Zone Managenent

Dept. of Enviormuental Consecration

Envi ronnent al
North Slope Borough

M neral s Managenent Service

Date granted

Date anmendment approved

Date permt waived

Protection Agemcy
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LT

Primary
Agency
Permit/Aut hori zation Purpose Contacts
Island Construction, )
Platform Verification (Continued)
& Prilling
NAVAID Notifications & mark- Usce
ing of structurein
federal waters.
NPDES Di scharge of brine EPA/CIM
effluent, canp efflu-
ent, & mud & cuttings.
NPDES (Barge Canp) Di scharge of sewage & EPA/CZM

Private Non-objection

Olikeok Exploration
Base Camp
Section 404

Surface Lease

Water Source

Development Pernit

Milne Point Pad ‘'C

Land Use Permit
(Sohio Fi | ed)

Lease Operat ioOns Ameud-
ment (Conoco Fil ed)

Developmen t Permi t
(Conoco Fi | ed]

Sect ion 404 Awendnent
(Conoco Fi | ed)

desal i nation plants
ef fluents.

Designation of Opera-
tor;

Use of 0liktok dock
for staging canp.

Place-mel ,t of fill on
wet | ands.

Pad installation on
state | and.

Water supply.

New construction out-
side unit.

Activities on pad,
tundra, travel, ice
road.

Pl acement of tiil on
tundra.

Fill placement &
activities.

Fil 1 ou wetlands.

Texaco/ et al.
Shel [ /et al.

ARCO/ USAF

USACE/CZM

DLWHM

DLWM/DF&G

NSB

DLW

DMEM

NSB

USACE

tapie 2 4
(Conti nued)

MUKLUK PRQIECT PERM TTI NG PROCESS

1982

198
{Oct J [ Nov]{Dec ) [ Jan] [ Feb ] [ Mar } [ Apr § § May } [ Jun

3
T T Jul T T Aug J [ Sep ] [ Oct J [ Hov J

[
98 9/28
o— -
3/7 9/12
0 L
2/7 7/28
2/18 /15
O £
Ot )
2/18 LY
Do enied
2/18
[ S, |
6/3 7/15
4/ 29 7/15
N/A
[ SOC————
6/20 8/6
b
9/21 10/12
o
8/22 9/22
9/6 1073

8/22 9/30



ment Of £ill in federal waters was two days behind schedule. The only
significant delays involved the North Slope Borough which did not
approve an interim zoning ordinance for a permit t0 use the island for
temporary Staging operations until nore than two weeks past the com-
pany's projected date. Additionally, the North Slope Borough required a
utility code exenption to allow the canp on the island to maintain its
own facilities, a permt not anticipated in the company's ori gi nal

schedul e.

Sohio indicated that. permts were required to stockpile gravel at Thetis
Island by about January 1983. However, Sohio did not receive all of the
necessary permts for the Thetis Island Stockpile wuntil April 12, 1983.
In March 1983, Sohio determ ned that they needed to change the confi gur-
ation of their gravel conveyor system on Thetis Island. This change
necessitated anendnents to the Section 10/404 permits, the land use
~ permit and the interim zoning ordinance. For several nonths agency
concerns over the proposed changes threatened to cause a one year delay
in the entire Mukluk project. The land use pernmit and interim zoning
ordinance were granted in June 1983. However, Sohio Was able t0 get. the
Section 10/404 approval by the critical July 1, 1983 deadline only by
appealing to the directors of the NMFS and EPA who persuaded their local

representatives to approve the amendnents.

Permtting for the construction of Mukluk |Island, the platform and
drilling proceeded relatively snoothly. All permts were granted ahead
of schedul e except the platform verification, for which Sohio had set a

desired date of April 15, 1983, but which was granted on July 7, 1983.
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Sohi 0 noted, “This approval process required a continuous stream of
paperwor k to answer reviewers’ questions about design, safety and -
stability. It also becane involved with the NVFS on the issue of bow-
head whale nonitoring.” USCG approval was not granted for the NAVAID
permt regarding notification and marking of structures in federal
waters until Septenber 28, 1982, nearly 2 nonths behind schedul e,

because it was considered incidental to the safety review.

Althought the Thetis Island stockpiling pernmit problenms could have
resulted in the nost serious project setback, the project schedul e was
al so jeopardized by the denial of permission to build a pad four a sup-
port base canp at Oliktok Point which woul d have been used later by the
Kuparuk Unit and other exploration operators. Sohi o worked on these
permt approvals from april to August 1982 when final government denia

was made on the grounds that 1) it was against state policy to build
permanent facilities for exploration and 2) that it was a “critica

habitat” area. (Sohio noted that, six nonths later, Arco received
permts to build a simlar pad for the same purpose as previously
stated, on a location half a mle away.) As a fallback position, in
August 1983, Sohio and Conoco agreed to utilize Conoco's existing Milne
Point Pad “C for a tenporary canp and helicopter support station.

Final permt approvals were granted for this by October 12, 1983. This
delay and the shift to Milne Point greatly increased |ogistics costs,

particularly due to longer helicopter flights. It should also be noted
that Milne Point will be unavailable for this purpose in future years

as pipelines and active drilling will preclude casual use of the pads.
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Overall, Sohio felt that the permitting process for Mukluk “seriously
constrai ned the flexibility SO necessary to complete a difficult and

i nnovati ve task."

| NDUSTRY PERSPECTI VES ON THE PERM TTI NG PROCESS

Several conpanies provided information regardi ng the dates they applied
for major permts and when the permts were granted. Al though they were
reluctant t0 provide witten conments regarding the permtting process,
nunerous conpany officials and staff nenbers fromthe six operating
companies in the study area gave informal verbal comrents on the sub-
ject, but asked that they not be quoted directly. The section which
follows sumarizes the major issues and problenms industry reported with
the permtting process. The sumary is nmeant to reflect i ndustry’s
outl ook on the permtting process as it has affected Beaufort Sea
expl oration and does not necessarily stand alone as a full and bal anced

account Of permtting issues.

Major problens industry encountered with the permitting process in-

cluded:

0 Industry officials and staff nenbers interviewed were satisfied
with the performance of MVB staff in their handling of t-he
permtting process. They felt that nost MMS personnel: 1) car-
ried out in an even-handed way their responsibilities to ensure
that governnent requirenents were net; 2) were know edgeabl e
about the technical aspects of oil and gas devel opment; and 3)
were supportive of oil and gas devel opnent.
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0 Industry officials indicated that nost of their problens wth
the permitting process originated with other agencies and groups
who were part of the commenting/review loop in the permtting
process. The U.S. Fish & Wldlife Service (UsFws), the Nationa
Marine Fisheries Service (NMFS), the Environmental Protection
Agency (EPA), and the Al aska Departnent of Fish and Game (ADFG)
usual |y received the strongest criticism Industry representa-
tives felt that many of these government personnel were totally
opposed to oil and gas devel opnent and used every opportunity to
slow, stall or halt further devel opnent. One official com
mented:  "the uninformed conjecture of one biologist’s concern
that ‘something mght happen’ often carries nore weight than our
track record, statistical analysis and scientific studies.” The
U S. Arny Corps of Engineers was also criticized for not '"bal-
ancing national needs with environmental concerns." An industry
representative said, “In their determnation to appease other
agencies, the Corps will l[eave the applicant entirely on his own

to convince the dissenting agencies to accept a conpromse.”

0 Overlaps in state, federal and borough authority were cited by
one industry official as a major problemin the existing permt-

ting process:

There are three levels of overlapping review and
decision authority for Al askan projects. The State
has an approved Coastal Zone Mnagenent Program
which gives them review authority for work on fed-
eral lands as well as the state lands. On state
lands their authority covers permt decisions on
separate surface and subsurface applications for
the sanme project. Just as the state extends their
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authority offshore, the Federal government extends
their jurisdiction onshore over state | ands by
requiring permts through the Corps of Engineers
for any projects on wetlands or waters of the U S
In the case of federal |eases, the Corps of Engi-
neers and the Department of Interior exert permit
authority on the sane projects. All aspects of the
major reviews are virtually identical, only the
characters and the political attitudes may differ.

The North Slope Borough exerts wi de-ranging author-
ity for all projects onshore and out to the three
mile |imt offshore. Nunerous other agencies con-
duct pernmit reviews for activities such as taking
or discharging water, discharging of nmud and cut-
ings, operating a camp, building tenporary ice
roads , seismc or field geol ogy prograns.

0 In addition to the problem of overlapping authority, industry
said the pernmitting process involved the same agencies in dup-
licative permtting loops. One industry representative gave the
follow ng description of the problem

A relatively small core group of cenenting agencies

reappear with different magnitudes of influence for

each separate review ''phase. -On the periphery there

are a larger nunber of agencies which have limted

entry into the action and generally are of less con-

cern. All totaled, there is not a nultitude of

agencies so much as there are nultiple opportunities

for the same agencies to influence the outcome of

the process to varying degrees.
A cited exanpl e of this duplication is the Sohio Mukluk project
where EPA had permit review authority eleven different times

over various aspects of the project:

1. Ugnuravik pit CZM State consistency review
2. Ugnuravik pit Clean Water Act Section 404 review
3. Thetis Island €ZM State Consistency review

4. Thetis Island original Section 404 review
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5. Thetis Island conveyor System amendnent to the 404 permt
6. Thetis Island canmp effluent discharge NPDES permt

7. NPDES nud and cuttings (and incidental effluents) discharge
permt

8. Mukluk Exploration Plan, CZM State consistency review
9. Mukluk Exploration Plan, MMS review
10. Oliktok support pad CZM State consistency review

11. Oliktok support pad C ean Water Act Section 404 review

0 Wth the exception of MVS staff, operators said some governnent
personnel commenting on industry research, exploration plans,
safety neasures, etc. , had little or no background in oil and
gas exploration procedures and technology. As a result, sone of
t he agency recommendations for changes and nitigative measures

were unnecessary and some would actually have made the situation

nore hazardous. For example, one operator said that extra
drilling shutdowns and startups and crew turnover necessitated
by drilling interruptions were an added hazard. To counteract

such problems, industry representatives said they often had to
educate governnent personnel om subjects that are outside their
realm Of responsibility. For exanple, some conpanies have
sponsored trips for agency personnel and |ocal governnent
representatives to see drilling and exploration operations in

ot her areas.

o Sone biologists take the stand that the conjecture of any poten-

tial negative inpact on a habitat or animal population even if
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the impact is only temporary, is sufficient reason to impede
devel opnent . Exanpl e: This position on the part of the U.S.
Fish and WIdlife Service and Alaska Departnent of Fish and Gane
almost prevented Sohio from usi ng Thetis Island to Stockpile
gravel for the Mukluk project because of the perception of

potential negative inpact on a population. of nesting eiders.

e Studi es which show del eterious environmental inpacts are used
repeatedly to block development, but industry-sponsored studies
whi ch show that inpacts were not significant or did not occur
are ignored. Exanple: An old study that found birds were dis-
turbed by helicopters continues to be cited, while a study which
docunent ed that the nesting eider population on Thetis Island
nearly tripled during the Mukluk project is heavily di scounted.
Another example of this sort cited by industry was the research
on the Central Arctic Caribou Herd dome annually since 1975 by
the Alaska Department of Fish and Game. An industry menp noted:

The reports supposedly receive departnment review
prior to release but do not receive any additional
peer review. Since these Progress Reports are the
major source of biological information on the Cen-
tral Arctic Caribou Herd they are instrunmental in

formul ating and supporting permit stipulations and
management phil osophy.

Recent Progress Reports infer that the Alaska
Department of Fish and Game has stong evi dence that
pet rol eum devel opment has di spl aced caribou from
traditional calving areas and that cows and calves
avoid the TAPS corridor. The results are increas-
ingly restrictive and prohibitive pernmt stipula-
tions.

In recent nonths petroleum industry biologists and
caribou biologists have closely examned these
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Reports. Qur prelimnary conclusions are |isted
below:

o The research is poorly designed and conducted -
0 The research i S subjective in places
0 The reports are replete with unsupported sup-
posi tions
0 Assunptions are often unstated and unsupported
o Researchers have not docunented natural wvaria-
tion
0 The reports are almst void of statistical
anal yses
0 Data do not support their conclusions.
The petrol eum industry may be mitigating concerns
that are false and certain onerous permt stipula-
tions may not be necessary.
It is to our benefit to document problens inherent
in these reports and to encourage Alaska Department
of Fish and Gane to prove their allegations and to
inp rove the scientific quality of their reports.
The allegations in these Progress Reports are
al ready being quoted by others and are being used to
del ay or inpede petroleum exploration elsewhere.

0 Operators felt governnent personnel naively expect industry to
be able to lay out definitive plans and procedures in advance
and View any |ater attenpts to make changes as “bad faith,”
"piece-mealing," Or an attenpt to evade the regul atory process.
Industry representatives noted that many of the Beaufort Sea
projects involved application of new technol ogy and nethods
under untested conditions. Part way into the project they may
di scover that a planned procedure or technology is inefficient
or can be modified to inprove safety. However, sone governnent
agenci es use such changes to delay or stop a project. Exanple:
When Sohio requested a change in the construction of a gravel
conveyor systemon Thetis Island .(Mukluk project), the EPA and

NMFS pressured the Corps of Engineers to re-open the entire
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permit processto public comment. This woul d have effectively
del ayed the project for at least a year due to the weather
wi ndow constraint. The EPA contended that the conveyor change
would have a major i npact on the island's bird population, a
subj ect that Sohio said had been resolved in earlier discus-
sions. Sohio Was ounly granted perm ssion to continue by appeal -
ing t0 higher levels in the EPA and NMFS in Juneau, Seattle and

Washi ngton, D.c.

0 There is little appreciation anong some government personnel for
the cost of additional requested studies or conpliance with
additional conditions and nitigative measures. There is a gen-
eral feeling on the part of governnent that the industry can
afford the expense amd time to fulfill such requests. | ndustry
feels that these requirenents are often simply harassment or
del ayi ng pl oys which do little, if anything, tO0 improve safety,

efficiency or environnental mitigation.

0 Sone government personnel seem to believe that anyone worKking
for an oil conpany does not care about the environnent. Indus-
try officials dispute this, noting their liability to pay for
strong environnental damages. Additionally, mny i ndustry per-
sonnel are environmental and biological scientists with personal
and professional comitments to their fields. One industry per-
mitting Staff member, a biologist, said he had never nade a
deci sion which he believed conpromised the environment but con-
tinually had to respond to govermment Trequests to mitigate
impacts for which there was little or ne Scientific basis.
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0 CGovernnent personnel, other than MVS, are often not synpathetic
to the conplex process involved in getting a permt to drill.
One industry permtting staff menber said, “They have no sense
of balancing their concerns with other agencies or the state and
national interest. They all feel that they are the only chance
to provide public input.” He noted that an agency may feel that
there is no rush because drilling is 15 nonths away. However
their delay in approving a permt nay seriously disrupt the
critical path for the entire project. Deni al or delay of
approval to do work which nmust be done in a short tine-frame due

to seasonal limtations may delay a project for a year.

0 The time from the point a permt application is submtted until
it is granted is not an accurate neasure of how long the permit-
ting process takes or of the level of effort required. Industry
of ten spends nonths doing field work, preparing reports, etc.

in advance of a permt application. Industry also tries to work

closely with agencies beforehand to anticipate and address po-

tential objections prior to applying for a permt.

Seasonal Drilling Stipulations

BACKGROUND oON THE SEASONAL STI PULATI ONS

The December 1979 Joint State/ Federal Beaufort Sea Lease Sale included

state and federal stipulations which |imted exploratory drilling opera-
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tions to between Novenber 1 to March 31, with limited extensions pos -

sible under specified conditions:

Federal Stipulation No. 8§.

Exploratory drilling and testing, and other downhole
exploratory activities will be limited to the period
Novenber 1 through March 31, unless the Supervi sor
det erm nes that continued operations are necessary
to prevent a | 0ss of well control or to ensure human
safety.  This stipulation will remain in effect for
two years follow ng issuance of the lease.

State Stipulation No. 9.

Exploratory drilling and testing, and other downhole
exploratory activities from surface |ocations out-
side the barrier islands will be limited to the
period Novenber 1 through March 31, unless the
Director, Division of Mnerals and Energy Manage-
ment , after consulting with the 0il and Gas Conser-
vation Commi ssion, determ nes that continued opera=
tions are necessary to prevent a loss of well con-
trol or to ensure human safety.  This stipulation
will remain in effect for two years follow ng
I ssuance-of the lease.

Exploratory drilling and testing, and ot her downhole
exploratory activities from surface |ocations inside
the barrier islands will be limted to the period
Novenber 1 through March 31, except the Director,
Division of Mnerals and Energy Managenent after
consultation with the Biological Task Force may
allow drilling and downhole activities to continue
no later than May 15 if the lessee denonstrates the
ability to operate safely and ice conditions justi-
fy; provided, however, that the Director, Division
of Mnerals and Energy Managenent after consulta
tion with the 0il and Gas Conservation Conm ssion
may allow continued operations leading to shut down
whi ch are necessary to prevent loss of well contr ol
or to ensure human safety. This stipulation will
remain in effect for two years follow ng issuance of
t he lease.

Federal Stipulation No. 8 was scheduled to expire in July 1982.  How

ever, in My 1982 the Departnent of Interior announced that the drilling
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season on federally nmanaged tracts was extended to the 10-month period
between Novenber 1 and August 31. The two-nmonth prohibition is designed

to protect bowhead whales during their fall mgration.
State Stipulation No. 9 expired in January oxr February 1982 (depending
on dates Of |eases) and in May 1982 the state announced the follow ng

extended drilling season:

I nside the Barrier |slands.

0 Above the threshol d* level: exploration and other downhole
activities wll be allowed year-round.

0 Below the threshol d* |evel: exploration and other downhole
activities will be allowed between Novenber 1 and March 31,
except at the nouths of mmjor rivers, where drilling will cease
April 30.

0 No drilling during whale mgration,

0 Testing allowed year-round if casing has been set.

Qutside the Barrier |slands.

0 Above the threshold* level: exploration and other downhole
activities will be allowed year-round, except during whale
mgration.

0o Below the threshol d* level: exploratory drilling will be
allowed between Novenber 1 and My 15.

0 Testing allowed year-round, if the casing has been set, except
during whale mgration.

* Threshol d Level = the depth at which hydrocarbon deposits nay

be encountered.
The state al so amounted that on a case-by-case basis, it would allow
exploratory drilling and other downhole activities year-round, except
during the fall bowhead nmigration. In order to obtain this approval,

the | essee nust denonstrate theoretical and physical capability to
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detect, contain, clean-up and di spose of spilled oil in broken ice CON-

di tions.
Sale 71 included a seasonal drilling Stipulation that was very simlar
to federal stipulation No. 8 for Sale BF. Stipulation No. 5 for Sale 71

read as follows:

Stipulation Ne. 5.

Exploratory drilling and testing and other downhole

exploratory activities will be prohibit-cd during the

peri od Septenber 1 through Oct ober 31, unless the

DMMOFO determines that continued operations are

necessary to prevent a |oss of well control or to

ensure human safety. This stipulation Wil remain

in effect until termnation of nodification by the

Department of the Interior after consultation with

the National Marine Fisheries Service. *
Since the seasonal drilling stipulations had potential to affect the
pace and level of effort for exploration, general industry opinion on
these stipulations was reviewed and sunmarized. Additionally, operators
for all Beaufort Sea exploration wells were interviewed to docunent what
actual i npacts the seasonal drilling stipulations may have had on their

oper ations.

INDUSTRY TESTI MONY ON STI PULATI ONS AT SALE BF AND SALE 71 HEARI NGS

In testinony at hearings on the Joint Federal/State Sale and Sale 71,
nunmerous oil industry officials objected to the proposed two nonth sea-

sonal drilling restriction. Pertinent excerpts fromthis testimony are

presented in Appendix E.  Among the key claims nmade ian industry test.i-
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mony Were that the proposed seasonal drilling restriction on exploratory

drilling would:

0 Limt exploratory drilling to one well per year per rig.

0 Inflate the cost and tinme needed to assess | eases.

[=]

Necessitate prolonged lease terms and exploration efforts.

o Curtail the time available for well evaluation and test drill-

i ng.

o Ignore industry's proven ability to operate in arctic waters

without environnental danmage.

o

Require assunptions about oil spill events that were not sub-

stantiated by drilling experience.

IMPACT OF SEASONAL STI PULATI ONS ON DRI LLI NG OPERATI ONS

To date, there has been only linited docunentation of the actual effects
of seasonal drilling restriction on the pace and cost of exploratory
drilling. In 1982, Danes & Moore published a report (Dames & Moore,
1982a) for the Alaska Division of Mnerals and Energy Managenent on the
State’s season stipulation, but, at that tinme, little actual drilling
experience had accrued. There is also a forthconing paper, titled “An

Anal ysis of the Operational Effects and Costs of the Federal Seasonal
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Drilling Stipulation in the Alaska OCS", in preparati on by John Lockert

for the Minerals Managenent Service.

For the present study, the consultant teamintervi ewed the six Beaufort
Sea operators to obtain their outlook on the actual impact of seasonal
drilling restrictions on exploratory drilling operations. The results
of these interviews are sunmarized below. As an interpretative guide-
line to the responses, it is” inportant to mote that delays, costs and
ot her effects associated with seasonal restrictions may not be wholly

attributable to those restrictions alone. Expl orati on programs are

conpl ex undertakings making it difficult teo isolate and neasure the

contributory role of any single factor upon final cOStS and schedul es.

Each of the six ‘operators was asked whether the seasonal drilling

restriction had any of the follow ng effects on their wells:

1) If the seasonal drilling stipul ations had not been in force,

would you have spudded this well earlier?

2) Were you forced to interrupt operations om this well because of

seasonal drilling restrictions?

3) Did you do |l ess exploration and testing om this well than you

would have cl one if the seasonal stipulations had not been in

effect?
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4) Did you have to request extensions or waivers to do work on this

wel | during the seasonally restricted period?

The operators were also asked to delineate how these effects affected
their operations and estimate any additional costs incurred. Table 25

summarizes operator responses to the four questions for each well.

In response to the question: “If the seasonal drilling stipulations "had
not been in force, would you have spudded this well|l earlier?”, the
answer was “yes” for 12 of the 17 wells in the study area. Two excep-
tions were Sohio's Sag Delta #10 and Exxon’s 0CS-Y0191 #2. In both
cases,; these were the second wells drilled froman artificial island.
Anot her exception was Chevron’s Jeanette Island #1 which was built on a
natural barrier island. Chevron said that, due to the island’ s low
profile, winter drilling was preferable because water typically washes
over the island during the sumer nonths. Sohio indicated that Mukluk
woul d not have been spudded earlier as the project schedule was already

tight. Shell also said Seal Island would not have been spudded earlier.

The difference in the date operators would have preferred to spud the
wells and the date they were actually able to spud ranged fromonly six
days for Shell’s Tern Island #2 to 6.2 nonths for Qulf’'s Cross Island
#1. Table 26 shows the preferred versus actual spud dates and the

difference in nmonths for each well.

Operators indicated that all of the wells which were spudded later than

they woul d have preferred were more costly. Sohio indicated that spud-
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TABLE 25

SUMVARY OF SEASONAL DRI LLING RESTRI CTI ON | MPACTS
ON VELL DRILLI NG OPERATIONS N THE BEAUFORT SEA

Wells Spudded Novenber 1, 1980 - Novenber 1, 1983
Did Less
Spudded  Inter- Explor.
| sl and Well rupted & Request ed
Well Qper at or Type Lat er Qperation Testing Extensions
Challenge Island  Sohio Natural Yes No No” No
Sag Delta #7 Sohio Gravel Yes No No No
Sag Delta #8 Sohio Gravel Yes No Yes No
Sag Delta #9 Sohio G avel Yes No Yes Yes
Sag Delta #10 Sohio G avel No No No Yes
Al aska Island #1  Sohio Natural Yes No Yes Yes
Alaska State D#l  Exxon Nat ur al Yes No Uncertain No
Alaska State F#1  Exxon Natural Yes No Uncertain Yes
No Name Island #1 AnpcoO Natural Yes No No Yes
0CS-Y-0191 #1 Exxon G avel Yes No Uncertain No
0CS-Y-0191 #2 Exxon G avel No No Uncertain No
Jeanette | sl and #1 Chevron  Natural No No No No
Tern Island #1 Shell G avel Yes Yes Uncertain Yes
Tern Island #2 Shell Gravel Yes No No No
Seal 1Island #1 Shell Gravel No Yes No No
Cross Island #1 Gulf Gravel Yes Yes No Yes
Mukluk Sohio Gravel Yes No No No

Source: Kevin Waring Associates interviews of operators.
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TABLE 26

EFFECT OF SEASONAL DRILLING STI PULATIONS ON WELL SPUD DATES
PREFERRED* VS. ACTUAL COWVPARI SONS
BEAUFORT SEA VELLS
Wells Spudded Novenber 1980 - November 1983
Preferred/

Act ual
Spud Date Difference
el | Oper at or Preferred* Act ual (in_nonths)

Chal | enge Island Sohio 8/ 15/ 801 11/1/80 95
Sag Delta #7 Sohi o 10/ 1/ 80 1/18/81 3.5
Sag Delta #8 Sohio 10/ 1/ 80 1/25/81 4.0
Sag Delta #9 Sohi o 10/1/81 10/ 15/ 81 .5
Sag Delta #10 Sohi o 10/ 20/ 81 10/20/81 0
Al aska Island #1 Sohio 8/15/811 11/1/81 2.5
Alaska State D#l Exxon 5/ 15/ 81 11/1/81 5.5
Al aska State F#1 Exxon 10/1/81 11/1/81 1.0
No Nane Island #1  Anoco 6/812 11/1/81 4.5
OCS-Y-0191 #1 Exxon 9/ 23/ 81 11/1/81 1.3
0CS-Y-0191 #2 Exxon 12/ 28/ 81 12/ 28/ 81 0
Jeanette | sl and #1 Chevron 12/ 24/ 81 12/ 24/ 81 0
Tern Island #1 Shell 4/ 3/ 82 5129/ 82 1.9
Tern Island #2 Shell 10/ 10/ 82 10/ 16/ 82 .2
Seal Island #1 Shel | 6/ 1/ 83 6/ 1/ 83 0
Cross Island #1 Gulf 4/ 23/ 83 11/2/83 6.2
Mukluk Sohio 10/16/83 11/1/83 .5

* Preferred spud date is date the operator said the well would have
been spudded in the absence of seasonal drilling stipulations.

NOTE: Prior to adoption of the two-tier drilling restriction in May
1982, the State of Alaska limted exploratory drilling to the
period Novermber 1 through March 31, with provision for exten-
sions to May 15 under some circunstances.

1 Operator indicated the preferred spud date was “approxinately one
month after sea ice breakup” which typically occurs in nmd-July.

2 Since no specific day of the nmonth was indicated, it was assuned to
be m d-nonth.

Source:  Kevin \Waring Associates interviews of operators.
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ding its wells earlier would have meant “less standby costs. " Gulf
cited three opportunities for savings: “Cheaper rig nobilization> no
rig standby charges, no second ice road construction.” Anpco noted that
the "entire operational |ogistics had to be designed around a w nter
drilling Season and ice conditions." Exxon and Shell were the only
operators who specified the cost of del ayed spud dates. Exxon estinated
addi tional costs of $20,000 per day of rig standby costs. Shell esti-
mated that the additional rig and standby equi pnent costs “ for Tern
Island #1 for 56 days anounted to $2,247,000 or $40,127 per day. Shell
estimated that the six day delay on spudding Tern Island #2 cost an

addi tional $380,000 or $63$300 per day.

There were three reported instances (Qulf’'s Cross Island, Shell's Tern
Island #1 and Shell's Seal |sland) where an operator incurred standby
costs attributed to delay or interruptions related to the seasonal
drilling restrictions. @lf reported it could have nobilized to spud
its Cross Island well as early as April 23 by ice road or July 10 by
barge. To reduce standby cost, Qulf delayed nobilization until the end
of July, and actual rig standby ran from August 7 until the Novenber 2,
1983 spud date. Thus , the seasonal restriction delayed well spud by
about 193 days, and contributed to 86 days of actual standby time, at
rig standby costs of about $1.7 million. Shell had to shut down opera-
tions on Tern Island #1 from July 11 to July 22, 1982 at an estinmted
cost of $723,000. Due to seasonal restrictions Shell also shut clown
Seal Island operations fromJuly 25 to” Novenber 1, 1983. During this
period, rig standby costs, equipnent rentals, and some |ogistical costs

cont i nued. Shell estinmated that these costs added $2.4 nmillion to the
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wel | cost, or approximtely $24,000 per day. Shel | noted: “ Addi -
tionally, there are costs of interrupting a continuous operation and
delay in obtaining results which are difficult to quantify, but could be

significant.”

Operator answers to the question, “Did you do | ess exploration and test-
ing on this well than you would have done if the seasonal stipulations
had not been in effect?” were less definitive. The answer was “no” for
Sohio's Challenge Island, Sag Delta #7, Sag Delta #10 and Mukluk;
Amoco’s No Name #1, Shell’s Tern Island #2 and Seal Island, and Qulf’s
Cross | sland #1. Exxon said that for all four of its wells the answer
was 'uncertain, but probable.” The operator further noted: “In well
pl anning (around seasonal drilling limtations) critical formation
eval uation and testing had to be mnimally designed or, at times, sacri -
ficed.” Sohio indicated that they did |ess exploration and testing on

three of their wells:

Sag Delta #8:

Further testing of the Lisbourne Formation was
deferred until the ‘next drilling season. ' This
resulted in additional nobilization and demobiliza-
tion COStS.

Sag Delta #9:

In order to drill Sag Delta #9 and #10 in one arti-
ficial ‘drilling season,’ adequate testing of Sag

Delta #9 was deferred to sometime in the future.
Further nobilization and testing of the well has not
been economcally justified to date.

Al aska Island #1:

Adequate testing of the zone of interest was conpro-
msed for finishing the well at the end of the arti-
ficial "drilling season.’
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Chevron noted that the seasonal restrictions could have been a signifi-
cant problemif Jeanette |sland #1 had not been a dry hole. If oil had
been discovered, Chevron said they probably would not have had enough
time to test the well adequately or drill additional confirmation wells.
Shell Was '"uncertain" regarding whether additional exploration and test-
i ng would have been done on Tern Island #1, but noted that “added well

costs My have caused us to take.less core.”

In seven cases operators requested extensions or waivers to do work
during the seasonally restricted period. Sohio requested and was
allowed to spud its Sag Delta #9 and Sag Delta #10 wells about two weeks
early. Sohio was also allowed to continue work on Al aska Island #1
after May 1 due to nechanical problenms. Gulf indicated that it was
granted an extension to continue Work on Cross Island #1 into the sea-
sonally restricted period. Anmoco received a two-week extension on No
Name Island #1 to test and clean up the location, but they noted that
they did not do additional drilling. Exxon encountered the nost signif-
icant problens wth extensions in trying to conplete work on Al aska
State F#1. They had to get separate waivers from the State Division of
M neral s and Energy Management (DMEM), and Alaska Departnent of Environ-
mental Conservation (ADEC) and the North Slope Borough (NSB) to continue
wor k until May 30. For granting these extensions the agencies inposed

the follow ng additional conditions and stipulations:
DMEM :

Whal e nmonitoring and study program approved by
Director, DMEM.
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ADEC :

. ice nonitoring and breakup reports and addi-
tional on-site oil spill response equi pment.

NSB :
i nspection of |ocation on 24-hour notifica-
tion.
Shell noted that they had requested extensions or waivers which were not

granted, but gave no specific details on the circunstances.

Operators were also asked if they would have drilled nore Beaufort Sea
wells if the seasonal drilling restrictions had not been in effect.
Gulf, which only drilled one well in the period said, “yes,” because
"less costs per well equals nore wells.” Sohio, which drilled seven
wells during the period said, "no, but the gross period of tinme to com-
plete this seven-wel|l exploratory program would not have taken as |ong.”
Amco , which drilled one well during the period said the answer was
“uncertain.” They noted that “additional costs, logistic problens, and
timng problens nay have encouraged managenent to spend exploration
money in other places.” Shell said: “Additional wells could have been
drilled from Seal had less tinme been spend waiting on drilling restric-
tions. The need for further drilling is currently being evaluated.” as
an overall coment Shell noted: “Seasonal drilling restrictions post-
pone evaluation of |eases, which can inpact the econom cs of discovery.

Higher drilling costs also influenced future devel opnent plans and | ease

sal e bids."
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Mtigation Measures

The primary devices for mtigating potential adverse inpacts of Beaufort
Sea exploration prograns were incorporated into lease stipulations
attached to the sale tracts. Miinly, these stipulations addressed envi-
ronmental concerns, such as possi ble adverse inpacts upon critical
bi ol ogi cal habitat during peak periods of use by mgrating whales and
arctic fish, birds and other wildlife. The effect of these stipulations
upon the timng and 1level of effort for Beaufort Sea exploration
programs was addressed in the section on Seasonal Drilling Stipulations.
There, it was noted that, while the notive of these stipulations was
environnental protection, they did have significant> if coincidental,

side effects upon the pace and level of exploration activity.

Apart fromthe lease Stipulations, there seemto have been only |inited
formal measures specifically adopted to mitigate enployment or, other
econonm ¢ inpacts of Beaufort Sea operations upon residents of the North
Slope Borough. According to Borough staff, infornmal efforts were some-
times made to facilitate recruitnent of interested residents for explor-
ation site work. ‘These efforts reportedly consisted mainly of notifying
operators of the availability and interest of candi date employees.
Gulf's Cross Island project, for which a nunber of residents were
recruited, apparently was an exceptional case. Because of archaeolog-
ical remmins found near the exploration pad first proposed on Cross
Island, QuIf was forced to negotiate with the North Slope Borough for an
approved alternative exploration pad site. A provision of the agreenment
reached by Gulf and the Borough required resident hire for a share of
the work crew at the exploration site
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The North Slope Borough also conducted a feasibility study for an
industrial service base at Bullen Poi nt toward -the eastern edge of Sale
BF near Flaxman |sl and. The devel opnent concept would be to pronote
devel opnent of a consolidated support center, simlar to the Kuparuk
Industrial Center. The consolidated center would centralize nanagenent
of environmental inpacts and facilitate resident enployment while
provi ding added revenues to the North Slope Borough. However, economc
feasibility for the Bullen Point project depends orn devel opnent of the
Poi nt Thonpson Unit and, possibly, other reserves in that sector of the
North Slope at a scale adequate to support devel opment of a new satel -

lite industrial center to the Prudhoe Bay/Deadhorse conpl ex.

Devel opnent Proposal s

In addition to the island construction, exploratory drilling, and other
exploration support activities conmrenced before Novenber 1, 1983, vari-
ous projects were pending or proposed for the Sale BF and Sale 71 lease
areas. These projects have been grouped into four categories: explora-
tion islands; exploration wells; proposed field devel opment projects;
and support facilities. Additionally, there- are a nunmber of proposed
federal and state oil and gas |ease sales, as well as a federal offshore
gravel lease sale, pending in the imediate vicinity of Sale BF and the
Diapir Sale. These projects and proposed |ease sales could affect or be:
affected by the outcone of exploration and devel opnent programs for Sale

BF and Sale 71 tracts.
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EXPLORATI ON | SLANDS

As of April 1984, three artificial islands were proposed for installa -
tion to support exploration programs for Sale 71 tracts. First, Exxon
has submitted an exploration plan to install the first CIDS during
summer 1984 for exploratory drilling for its Antares Prospect about 120
miles northwest of the Prudhoe Bay service center. Second, Texaco's Fur
Seal project proposed an artificial gravel island over the Mukluk
structure at. a site about 4.2 nmiles southeast of Sohio's Mukluk drill-
site. After obtaining permts for island construction, Texaco suspended
this project when the negative results of the Mukluk project becane
available. Third , Shell has filed an exploration plan for its proposed
Sandpi per project. The exploration plan envisions construction of an
artificial gravel island as a drilling base for up to four exploratory
wells on the Harvard Prospect; about seven miles north-northeast of
Beechey Point and 10 miles northwest of Shell’s Seal Island di scovery.

Shell's final decision to proceed awaits the outcone of further tests of

t he Seal Island find.

“ EXPLORATI ON WELLS

There were four exploration drilling progranms pending as of Novenber
1983, two in Sale BF and two in the Diapir Field, Sale. An exploration

plan for a fifth exploration program Texaco' s proposed Fur Seal proj-

ect, was submtted in Cctober 1983 and withdrawn shortly thereafter.
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Sale BF/Gulf Cross Island

Qlf's Cross Island exploration well is located next to Cross Island on
a state-owned tract about 17 miles northeast of Prudhoe Bay. Thi s
expl oration program was first announced by Tenneco in 1980, but explora-
tory drilling was delayed -due to controversy with the North Sl ope
Bor ough over conservation of archaeol ogical renains near the original
proposed drillsite on Cross Island. The controversy was resolved in
| ate 1982, under an agreenent that Gulf woul d build an artificial island
in a shallow bay on the landward Side of Cross Island. By that tine,
Qul f had replaced Tenneco as the operating partner. Qulf. spudded its
initial Cross Island well on Novenber 2, 1983. Because of unforeseen
fault patterns, the first exploration well did not hit the targeted
formation, and Qulf drilled a second well deviated fromthe same bore-

hole to explore an adjacent tract.

Sal e BF/Shell Seal |sl and

Shell’s seal Island drilling unit covers six Sale BF tracts, i ncluding
three state-managed tracts and three federally-managed tracts. Oaner=
ship of the federally-managed tracts is disputed. Shell’s initial Seal
Island Exploration well was spudded on June 1, 1983, but shut down
before conpletion due to seasonal drilling restrictions. Drilling was
resumed on Novenber 1, 1983. In January 1984, Shell announced that it
had discovered oil at three intervals and in March indicated its belief
that the Seal |Island discovery mght prove commercially viable. The

discovery well was on a state tract. A confirmation well targeted on
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an adj acent federally-managed tract was spudded on February 5, 1984 and

conpleted in April 1984.

Diapir Field/Sohio Mukluk

Sohio's Mukluk project exploration well was spudded on Novenber 1, 1983.
Due to conclusive negative findings, the well was plugged and abandoned

in early 1984.

Diapir Fi el d/ Exxon Antares

Exxon's exploration plan for its drilling unit in the Diapir Field Sale
anticipates’ up to 22 exploration wells to be drilled after installation
of the CIDS in summer 1984. Tentative plans are to initiate the first

exploration. well in Novenber 1984.

Diapir F:ield/Texaco Fur Seal

In late 1983, Texaco filed an exploration plan and obtained approval for
Its proposed Fur’ Seal project to drill up to five exploration wells from
an artificial gravel island about 4.2 miles sout hwest of the Sohio's
Mukluk project. However, after the unfavorable findings of the Mukluk
expl oration well becane known, Texaco and itS partners cancelled the Fur

Seal project..
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PROPOSED FI ELD DEVELOPMENT PROJECTS

As of April 1984, there were four field devel opnent projects under con-
sideration at the periphery of Sale BF | ease area. These were the
Endicott Devel opment Project, the Milne Point Unit, the Point Thonpson
Unit and the Lisburne Sands project.

L

The Endicott Devel opnent Project covers discoveries nade by Exxon on

Duck Island tracts acquired in State Sale 23 in Septenber 1969 and by
Sohio on two state-owned Sag Delta tracts acquired in Sale BF. Sohio
has been designated as operator for an ownership consortium that
i ncl udes Sohio, Exxon, ARCO, Union, Anmpco, Doyon Limted, NANA Devel-
opment Company, and Cook Inlet Region,Inc. Sohio has applied for an
Arny Corps of Engineers Section 404 permt and other federal and state
permts for a proposed devel opnent schene involving two gravel produc-
tion islands, one of which will have waterflood facilities to maintain
pressure, a causeway/pipeline and related production, transportation ,

and support facilities.

The Corps issued a Draft EIS in January 1984 exam ning Sohi o’ s proposed
production scheme and a number Of alternatives. The Final EI'S was pub-
lished in August 1984, with the Corps permitting decision expected to
follow before the end of 1984. 1In the meantime, the devel opment schene
remins tentative pending further engineering and econom ¢ anal ysis
after issuance of the Final EIS. The EIS estimated recoverable reserves
at 280 to 423 nmillion barrels of oil, with an initial production rate of

about 100,000 barrels daily. No firmcost estimtes are available for
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theproj ect] which is expected to exceéd one billion dollars.

The Milne Point Unit proposed for devel opnent by Conoco enconpasses

upland and subnerged tracts originally leased in the famed Septenber
1969 Prudhoe Bay lease Sal e that netted the State of Alaska $900 million
in bonus paynents. The Milne Point Unit is about 35 miles northwest of
Prudhoe Bay and about seven miles south of the nearest Diapir Field
lease tracts. Cost of the proposed devel opment program is estimated by
Conoco at $787 million. In addition to further devel opment drilling,
maj or el enents of the devel opment program include a conditioning plant,
wat er injection system, base canp, and an 11.5 mile, 1l4-inch pi peline.
Construction is scheduled to begin in late 1984, with production to com-
‘mence by 1986. While firmreserve estimates are not avail able yet,
tentative estimates place recoverable reserves at about 100 million

barrels, with a peak production of 30,000 barrels daily.

The Point Thonpson Unit is east of Prudhoe Bay and includes major

natural gas finds in the Point Thompson/Flaxman Island Vicinity. Exxon,
as a major owner of tracts in the area, has proposed expansion of the
boundaries of the Point Thonmpson Umit t0 enconpass potentially produc-
tive acreage in Sale BF and two other state lease sales. The economc
feasibility for devel opment of- the Point Thonpson Unit depends on
construction of a natural gas pipeline or other system to transport

production to markets.

The Lisburne Group underlies part of the Prudhoe Bay/Sadlerochit forma=

tion. Arco, as operator for a group including Exxon and Sohio, has
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applied for pernits to” devel op the Lisburne field . Plans call for con-
struction of an offshore gravel production island, a 2%-mile filled
causeway and upland production wells. The project is estimated to cost
$1.44 to $2.0 billion, with production of about 100$000 barrels begin-

ning late 1986 or early 1987.

SUPPCORT FACI LI TI ES

Kuparuk |ndustrial Center

The Kuparuk Unit oilfield, located 40 mles west of Prudhoe Bay, began
production in Decenber 1981. By the mid-1980s, it i s expected to becone
the second |argest U S. producing field. The field contains an esti-
mated 1.25 to 1.5 billion barrels of recoverable reserves. In early
1984, Kuparuk had 170 wells and was producing 120,000 barrels per day.
It is estimated that the field will have 750 to 800 wells by the late

1980s and be producing 250,000 barrels per day.

The field is operated by ARco Al aska, Inc. which plans to spend $7.2
billion to devel op the Kuparuk Unit. ARCO has a central productions
facility and an operation center which can house 300 ARCO worKkers.
Gt her ARCO facilities include a water treatment plan, powerplant, air-
strip, hanger, warehouse, and 200-foot communications tower. 1In 1982,
ARCO conmpl eted a new $5 mllion dock at Oliktok Point to serve the
Kuparuk field. The dock can handle up to 2,350-ton nodul es and car-

riers .
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In August 1983, constructiom began om the $68 million; 53-acre Kuparuk
Industrial Center, designed to house support services for the Kuparuk
Unit oilfield operations west of Prudhoe Bay. The center, |ocated one
mile northeast of ARCO's Kuparuk River Production Facility, i S schedul ed
to be conpleted in August 1984. It is designed as an operating base for
firms which provide support services and materials to oilfield opera-
tors. The center is the first consolidated servi ce- base operation on
the North Slope. Rather than allow ng the Kuparuk service facilities to
sprawl, as happened at Prudhoe Bay, the North Slope Borough negoti ated
an agreement with an industrial coalition led by ARCOto restrict oil-
field services facilities to a single oilfield service base. The center
is expected to house some 250 people and dozens of oil field service
firms. Onsite facilities will include office space, utilities, 60,000
square feet of heated shop and warehouse space, 27 acres of outside pad
storage, vehicle and equi pment facilities, a recreational facility, and

a variety of other facilities and services for its tenants.

The Kuparuk Industrial Center is being devel oped by the North Sl ope
Bor ough which envisions that the facility will be a |ong-term revenue
source which can also enhance enpl oyment and business opportunities for
North Slope residents. The project is expected tOo create at least 70
new jobs for North Slope Borough residents. By .controlling the design
and operation of the center, the Borough also hopes to mnimze adverse

di sturbances to local wildlife populations and habitats.

The financing and operation of the center is overseen by a five-nmenber

board appointed by the Borough Mayor and confirned by the Borough
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Assenbl y. [ts current menbership includes representatives of -ARCO,
Sohio, and BP Al aska Exploration. The center will be operated by
Pi quni g Managenent Corporation, a consortium of Native corporations
assi sted by Inchcape Logistics and 0Oilfield Services, an internationally
experienced service base operator. \Wile the Kuparuk Industrial Center
is primarily meant to support Kuparuk Unit operations, it is possible
that some of the facilities and services might also be used for offshore

support .

PROPOSED LEASE SALES

Diapir Eield OCS Sale 87

The Diapir Field Sale 87 is schedul ed for August 1984. The Draft EIS
was issued in Septenber 1983. The proposed |ease offering extends east,
west and seaward of Sale BF and the Diapir Field Sale. As originally
proposed, the |ease offering included over 16 mllion acres. However,
the offering of approximately 8.7 acres west of Point Barrow was
deferred in the proposed notice of sale (Federal Register, March 13,

1984), reducing the offering to about 8.6 million acres.

State Ol _and Gas Sale 43 - Beaufort Sea

This state sale, scheduled for May 1984, enconpasses about 298,385 acres
of submerged |ands fromthe western part of Harrison Bay to a point
about nine mles west of Pitt Point. The sale area is south of the
western half of the federal Diapir Field sale. The state rates the
petrol eum potential in the area from noderate to high.
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State 0il and (&S Sale 43a = Colville Delta/Prudhoe Bay Uplands Exempt

The Colville Delta portion of this state sal € includes coastal and sub-
mer ged tracts anounting to 46,080 acres. These tracts were originally
proposed for, 1later del eted from, State Sale 39. Because of industry
interest, these tracts have been rescheduled for lease offering in May
1984 in conjunction with Sale 43. Petroleumpotential is regarded by

the state as noderate to high.

State Gl _and Gas Sale 50 - Camden Bay

The Camden Bay sale includes barrier islands and subnerged tracts east
of previously lease tracts near -Flaxman Island and of fshore the Arctic
National WIldlife Refuge. The sale is scheduled for May 1987. Petro-
leum potential i S regarded by the state as noderate to high. Ownership
of the subnerged tracts is disputed by the federal government and, |ike
ot her Beaufort Sea disputed tracts, is the subject of litigation pending

for hearing by a Special Master appointed by the U.S. Supreme Court.

Arctic Sand and Gravel Lease Sale

MMS has proposed a federal lease offering of subnerged sand and -gravel
resources. The proposed lease area essentially coincides with the Sale
BF and Diapir Field Sale offerings. The sale intended to make offshore
sand and gravel sources available to federal. OCS |easeholders for con-
struction of gravel islands for sale BF and Sale 71 exploration and

production. To date, all gravel and sand for island comstruction has
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be-en transported from mainland sources or sal vaged” from abandoned

manmade islands, but these options become less economic as exploration
programs probe deeper offshore waters. A Final EIS was issued in March
1983, but the |lease sale, £first scheduled for oOctober 1983, has been

indefinitely postponed.

Resi dent Workforce

The purpose of this section is to examine the residency pattern of the
sale BF and sale 71 workforce. The place Of residence for workers on
remote projects is a matter of critical importance for econonic and
comunity’ inpact assessnent. Resi dency patterns generally determ ne
where workers maintain their households and families, spend thei
income, and generate secondary economic inpacts. Residency defines the
project’s income and denographic inpact upon the immediate region, upon
di stant bedroom communities and on the State as a whole. It also
determ nes the location and extent of demand for housing, community
facilities and services and other elements of comunity life attribut-

able to the remote project.

Until recently, it was reasonable to assume that large oil and gas or
other mineral devel opnent projects woul d have significant inpacts upon
the resident workforce of A aska and, particularly, upon the area where
the project was sited. The famliar exanple is the trans-Alaska oil
pi peline project, for which significant disruptions were forecast and
did in fact occur. However, those disruptions were largely a product of

the small size of the qualified Al askan | abor force conpared to the

161



scale of the project's labor- denand. Nat i onwi de publicity also
attract ed many people to Alaska in search of high paying enpl oynent.
Additional ly, many employed Al askans sought to inprove their situations
by | eaving permanent positions in Anchorage, Fairbanks and elsewhere in
the state, in favor of higher wages afforded by the extended work hours
and timing of the oil pipeline project. The net effect was substantial

turmoil throughout Alaska's labor f Orce.

Similar forecasts were made for the proposed, nNOw delayed, Alaska
Natural Gas Transportation System Pipeline, though industry and govern-
ment studies indicated a | ess severe workforce disruption than was the
case for the oil pipeline. Amng the reasons for this noderation were
the sheer growth that had occurred in Al aska's workforce, an acconpany-
ing increase in the number Of residents with skills and work experience
appropriate to the gas line project, and the overall growh of the

transportation, construction and other support industries.

Total enploynent in Al aska’s oil and gas industry has increased dramati-
cally since the pre-oil pipeline years. According t0 Alaska Depart nent
of Labor enploynent data, petroleum industry enployment has now stabi=
lized at about 7,500 jobs, centered principally in the North Slope and
on the western Kenai Peninsula. This status quo conditions the effect
of exploration enployment upon the resident workforces of the North
Slope, Fairbanks/ Interior, and Anchorage/Southcentral Tregions. The
Al askan phenonena of renpte site work was once |limted mainly to the
construction industry and the far flung defense electronics and infor-
mation networks. Today, it also enmbraces the workers at the North Slope
oil and gas fields, including the Beaufort Sea exploration projects.
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The “week on -- week off,” “two weeks on -- two weeks off” commuters and
short-termconstruction workers fall within this grouping. This work
arrangement means many Workers do not |ive near their principal place of
work, that workers at an exploration camp nay indeed reside in Fair-
banks, Anchorage, or elsewhere in Southcentral or other regions of
Al aska, or even outside Al aska. Thus , the principal inpact of onsite
exploration enployment may be felt in the Fairbanks/Interior and

Anchorage/Southcentral €gi ONS of the state rather than upon North Slope

communi ties

Unfortunately, for the present study, we were not able to obtain compre-
hesive enpirical data on the residency of the Beaufort Sea workforce.

Specific reasons for this were:

0 The oil conpanies which function in the role of |ease operators

perform as contract nmanagers; they have few direct enpl oyees.

o Dozens of contractors and subcontractors are involved in the

exploration enterprise as independent contractors.

0 There is no governnmental requirement NOr iS there an economc or
managerial need for enployers to collect and retain residency

dat a.
In short, there is no central source of data on residency, nor any
practical nethod of retrieving this information in a common format

specifically fromthe enployers of Beaufort Sea expl oration enpl oyees.

163



Furthernmore , the notion Of "residency™ is enbroiled in anmbiguity. The
legality of definitional criteria for the term“resident” is continually
being called into question in both federal and state courts in Al aska in
litigation about enploynent benefits and status, taxation, State revenue
sharing and other residency-linked prograns. Practically, it is hard to
determ ne residency consistently over time for a highly mobile inter-
state workforce whose choice of residence tends to follow the availabil-
ity of enployment. TLast year’s (and |ast job's) interstate conmuter

becomes this year’s (and this job's) resident hire.

Still, there are other pertinent data and studies that can be used,
along with enploynent data collected in this study, to estinmate the
contribution of Beaufort Sea exploration prograns to enploynent and

i ncome for residents of Alaskan subregions.

The key studies and data series useful for this purpose include:

0 Alaska Departnent of Labor, Special Census for 0il Rel ated

Worksites in the North Slope Borough, 1982.

0 Alaska Departnent of Labor, Statistical Quarterly.

0 Bureau Of Econom Cc Analysis, U.S. Department of Commerce Series

data on income by place of work and place of residence.

0 Institute of Social and Econom c Research, University of Al aska,
Techni cal Report No. 8.5, A Description of the Socioeconom c of
the North Slope Borough.
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In addition to these studies, we have drawn upon circunmstantial evidence
derived fromour interviews with enployers, 1lease operators and labor
union dispatching officials, along with infornmation about the home base
of many North Slope contractors, specifically including local firms such

as Pingo Services and joint ventures involving Al aska Native corpora-

tions such as the NANA Regi onal Corporation.

As part of the study interview program exploration operators were asked
to provide information about residency of their Beaufort Sea exploration
projects. However, residency data was generally not available. Toofew
responses were received to support general conclusions. I nstead, we
used the above-cited Al aska Department of Labor Special Census of Ql
Rel at ed Worksites t0 nmake some estinmates of the residency pattern of
Beaufort Sea workers. This Special Census was conducted in January and
February of 1982. Some 6,306 workers quartered at oil field work canps

on the North Slope were asked to nane their usual place of residence.

The findings of this Special Census are shown in Tables 27 and 28.  Sone
77.3 percent of the North Slope oil field workers claimed residency in
Alaska. The Anchorage (39.6%) or Fairbanks (17.3%) regions were hone
for a mpjority of oil field workers, followed by Xenai Peninsula Borough

(6.9%), Matanuska-Susitna Borough (6.5%), the North Slope Borough (2.4%)

and the rest of the State (4.1%).
Based on the prem se that the residency of Beaufort Sea exploration
program workers during during 1980-83 resenbl ed the distribution found

in this conmprehensive 1982 survey, Table 29 shows the estimated alloca-
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TABLE 27
PLACE OF RESIDENCE OF WORKERS

AT O L- RELATED WORKSITES IN THE NORTH SLOPE BOROUGH, 1982

Nunber Naming
State as Usual

Rank State Place of Residence Per cent
1 Al aska* 4,874 77.3
2 Vashi ngt on 264 4.2
3 California 204 3.2
4 Texas 185 2.9
5 Mont ana 84 1.3
6 QOregon 73 1.2
7 | ahona 54 0.9
8 Col orado 52 0.8
9 | daho 47 0.7

10 Loui si ana 44 0.7
All Ot her States 390

Foreign Countries 35 __ 0.6

TOTAL 6,306 100.0

* Includes persons claiming no usual place of residence.

Source: Al aska Departnent of Labor.  “Special Census Results
for 0il Rel ated Worksites in the North Slope Bor-
ough , " in Alaska Popul ation Overview, 1982.
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TABLE 28

PLACE OF RESI DENCE OF ALASKAN WORKERS
AT O L-RELATED WORKSITES IN THE NORTH SLOPE BOROUGH, 1982

Percent of
Nunber Nami ng Number Nam ng  Percent
Area as Usual Alaska as Usual of

Place of Place of Tot al
Rank Locality Resi dence Resi dence Nunber
1 Anchorage, Municipality of 2,496 51.3 39.6
2 Fai rbanks - North Star Borough 1,094 22.6 17.3
3 Kenai Peninsul a Borough 437 9.1 6.9
4 Matanuska=-Susitna Borough 413 8.0 6.5
5 North Slope Borough¥® 178 3.7 2.8
A1l Other Census Areas _256 5.3 4.1
TOTAL 4,874 100.0 77.3

i
W

I ncl udes persons claimng no usual place of residence.

1 Total number of persons was 6,306 which included 1,432 persons residing out-
side Al aska.
Source: Al aska Department of Labor. “Special Census Results for 0il Rel ated

Worksites in the North Slope Borough,” in Alaska Popul ation Overview,

1982.
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tion Of Beaufort Sea workers by place of residence. (Note that manhours
have been converted into manyear equival ents of 1,920 working hours.)
By these cal cul ati ons, Beaufort Sea operations provi ded as many as 647
full-time onsite jobs for Al askan residents in the peak year of 1981-82,
and a total of 1,185 job-years for the three-year period 1980-83. Anch-

orage residents clainmed slightly over half of these jobs.

Enpl oynent inpacts of Beaufort Sea operati ons on North Slope Borough
residents was a topic of special concern to this study. By our esti-
mating method, North Slope residents accounted for an average annual
onsite employment Of 10 workers, 24 workers and 10 workers in the

1980--81, 1981-82 and 1982-83 drilling seasons, respectively (Table 29).

Conversely, by crude estinmate, Beaufort Sea onsite enpl oyment was esti-
mated to account for about 0.6 percent of total North Slope resident
empl oynment during 1981 and 1.2 percent in 1982 (Table 30). This esti-
mate was obtained by assuning that the resident proportion of total
annual enploynment in the North Slope Census Division for 1981 and 1982
was about 20 percent. The 20 percent figure was based on the datum
that, in 1980, residents accounted for 2i.4 percent of total earned e

income in the North Slope Census Division (Table 31).

|f these estimates are sound, then direct onsite enploynent. for Beaufort @
Sea exploration operations has been a trivial source of direct enploy-
ment for North Slope Borough residents. This is consistent with our
interviews with operations, contractors, union personnel and North Slope ®

Borough staff, which produced no hard data or opinions te counter the
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TABLE 29
ALLCCATI ON OF ONSI TE EXPLORATI ON EMPLOYMENT
BY PLACE OF RESI DENCE
SALE BF & SALE 71, 1980-1983

Manyears of Enpl oynent

Place of Residence 1980- 81 1981- 82 1982- 83 1980- 83
Anchorage, Minicipality of 136 331 139 606
Fai rbanks = North Star Borough 60 145 61 266
Kenai Peninsul a Borough 24 58 24 106
Matanuska-Susitna Bor ough 23 55 23 101
North Slope Borough 10 24 10 44
Rest of Al aska 14 34 14 62

Subt ot al 267 647 271 1,185
Qutsi de Al aska 77 190 80 _ 347
TOTAL 344 837 351 “1,532

Source:  Kevin Waring Associates estinates.

TABLE 30

ESTI MATED NORTH SLOPE BOROUGH RESI DENT EMPLOYMENT
BEAUFORT SEA EXPLORATI ON PROGRAMS

Beaufort Sea Enpl oy-
Average Aannual  Resident Beaufort Sea ment as a % of Total
Year Total Enploynment Enpl oynent Enpl oynent Resi dent Enpl oynent

1981 8, 761 1,752 10 0.6%

1982 9,638 1,928 24 1.2%

Source: Al aska Departnent of Labor Statistical Quarterly; Kevin \aring
Associ ates estimates.
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TABLE 31

NET LABOR & PROPRI ETORS INCOME BY RESI DENCY STATUS
BARROW NORTH SLOPE CENSUS DI VI SI ON

1970 - 1980
($1, 000’ s)
Total Income of
Net Labor & [ ncone of Non- Resi dent
Proprietors’ Resi dent s residents Income as
Year Income of Regi on of Regi on % of Total
1970 36,028 9,822 26, 206 27.1
1971 28,671 10,267 18, 404 35.8
1972 23,296 9, 806 13,490 42.1
1973 21,392 10,771 10,621 50. 4
1974 33,037 14,966 18,071 45.3
1975 231,229 26,221 205, 008 11.3
1976 323,469 37,954 285, 515 11.7
1977 235,811 40,861 194, 950 17.3
1978 264,226 44, 450 219,776 16.8
1979 221,276 48,687 17" 2,589 22.0
1980 249,581 53, 457 196, 124 21.4

Source: Bureau of Econom ¢ Analysis, US. Department of Commerce.
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conjecture that, for whatever reason, Beaufort Sea exploration did not

draw significantly upon the permanent resident |abor pool.

There is also evidence in long-term enploynent data published by the
Bureau of Economi ¢ Analysis to support the finding that there is little
overlap between the permanent resident workforce and the North Sl ope oil
field workforce (Table 31). Over the nost recent period (1970-1980) for
whi ch Bureau of Economic Analysis data has been released, the resident
share of total income earned in the North Slope Census Division has
ranged from over half in the pre-pipeline era (1973) to as little as
11.3 percent during the 1975 peak of North Slope pipeline construction.

As late as 1980, residents accounted for about only 21. 4 percent of
income earned by enployees at work in the North Sl ope Census Division.

Since nost resident enploynent is concentrated at Barrow and ot her
i ndi genous comunities residents must account for an even smaller share

of enploynent at renote oil field operations.

Exam nation of annual incone data by residency status in Table 31 denon-
strates that there is virtually no correlation between resident incone
trends and total incone earned in the census division. Since formation
of the North Slope Borough in 1972, resident income has grown steadily
and rapidly in a pattern that matches closely the trend of North Slope
Borough revenues and expenditures> regardl ess of large fluctuations in
total regional income caused by North Slope oil field activities.
Indeed, the borough governnent has energed as the dom nant enpl oyer of
permanent residents. This is also suggested by Table 32 which shows a
steady growth in incone derived from state and local governnental

enpl oyment despite the rise and fall of mining and construction incomne.
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TABLE 32
TOTAL REGIONALINCOME
BARROW-NORTH SLOPE CENSUS DIVISION
1970 - 1983, BY 1 NDUSTRY

($1,000's)
_1970 1971 1912 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
Private Sector 33,862 25,680 19,539 16,580 26,585 229,299 318,649 225,493 250,477 199,929 225,314 418,076 497,639
Miping 17,544 11,755 7,088 4,091 9,155 40,906 48,744 90,645 324,007 133,956 145,352 218,749 206,576
Construction 10,943 8,129 4,989 2,616 9,984 158,759 235,582 91,533 84,182 25,171 34,260 128,003 191,331
Transportation/Pub. Ut} 1,999 2,439 2,889 4,350 3,24k 14,294 11,614 16,953 16,389 15,329 15,999 16,285 19,062
Servi ces 3,067 3,059 3,899 4,350 2,596 13,493 18,248 24,196 17,701 12,415 13,104 34,383 61,027
Other 309 298 674 1,173 1,606 1,847 4,461 4,166 8,198 13,058 16,619 20, 656 19,643
Public Sector 3,633 4,406 5, 364 6, 227 8,571 11,901 17,625 22,722 27,775 33,571 37,641 46,069 55, 072
Federal Gov't 2,875 3,360 3,769 4,062 3,900 4,538 4,669 4,070 4,139 4,417 4,667 4,206 3,010
State/ Local Governnent 758 1,046 1,595 2,165 4,671 7,363 12, 956 18,652 23,636 29, 160 32,974 41,863 52,062
TOTAL 37,495 30, 086 24,903 22,807 35,156 241,200 336,214 248,215 278,252 233,506 262,955 464,145 552,711

Source: Bureauof Economic Anal ysi s, U. S. Departwent Of Commerce: 1970-1980. Alaska Department of Labor statistical Quarterly: 1981-1982.



The conparative lack of direct inpact of North Slope oil field opera-
tions on the North Sl ope workforce was docunented in ISER's recent
study, A Description of the Soci oeconomic of the North Slope Borough.
That report concluded that “the prinmary source of social and economc
change on the North Slope between 1973 and 1983 has been the North Slope
Borough.” Because of the job opportunities created for residents by the
borough in their hone communities, residents have preferred to work
where they live. Some local residents have al so worked with locally
owned conpani es that have been subcontractors for sone of the prine con-
struction conpanies for exploratory work. For exanple, resident sub-
contractors and workers have taken part in ice road construction in

conjunction with principal contractors.

Specul atively, the likely direction for enhanced participation of North
Sl ope residents in exploratory related enployment would be in the opera-
tion of support facilities such as the Kuparuk Industrial Center cur-
rently being devel oped by the North Slope Borough, partly to pronote

resident hire.

As opposed to adverse inpact upon the resident work force in Al aska, one
principal effect of exploration enploynent has been the growth of that
wor kforce and its increased technical capability. In addition to the
direct enployment and training of residents for enploynent in the oil
and gas industry generally and in exploration work in particular, many
workers in the related oilfield support industries have taken advantage
of the work schedules at the exploratory sites to relocate to Al aska.

Wil e we cannot document the extent of this trend, it iS presumably one
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of the principal reasons for the significant increases in the | abor
forces i n the Fairbanks, Anchorage, Matanuska-Susitna, and Kenai areas
of the state. These individuals have elected to relocate to Alaska
rather than to pursue the longer range conmmute to other residence loca-

tions in the “Lower 48.”

In a general way, exploration enployment has pronpted prograns to train
Al aska’s resident workforce. In response to the labor needs of the
expl oration industry, the Alaska Vocational Technical Center at Seward
set up a training progrant for drilling and related activities. This
program commenced in 1977-78 and through’ 1983 had produced a total of
259 graduates, of whom 193 were placed with conpani es engaged in drill-
ing or orther oilfield service and Support work. A brief description of

that program fol | ows.

The course i s designed to train students as rotary hel pers for the
Alaska petrol eum industry. Instruction covers the areas of wel ding
safety , offshore and |and-based drilling rigs, industrial tool identi-
fication and use, safe rigging practices, enmergency trauma technician
training, basic operation of drilling equipnment, and maintenance of
punps and gasoline engines. The students are introduced to the various
functions and occupations in the petroleum industry. The classes are
approxi mately 50 percent classroom and 50 percent hands-on training.
Upon successful completion of the course, the student is qualified to
begin work as a roustabout and for advancement to roughneck after gain-

ing enough experience to prove performance abilities.
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The Al aska Department of Labor Special Census found that residency pat-
terns varied for different occupational groups, as shown in Table 33.

Again, interviews with enployers and union officials tended to confirm
these patterns. Reportedly, the place of residence of drilling and
direct oil field service support has changed considerably in recent
years as individuals relocated to Alaska to take advantage of continued
enpl oynment opportunities. Enpl oyers and | abor organizations estimte
that the. construction workforce at exploration sites approxi mated 90
percent residency in Alaska, with about half conming from the Anchorage
and Fairbanks areas, respectively. As for transportation, surface
(truck) transport is generally handled by a predom nantly resident work-
force. Pilots and aircraft nechanics are generally fromthe Anchorage
area. Marine transport crews are aboard vessels which are registered

out of Seattle and are usually fromthat area rather than from Al aska.

Data on mnority and female participation in the exploration work force
are not available, inasnuch as there are no specific reporting require-
ments that would necessitate the maintenance and reporting of inforna-

tion at that level of detail within the exploration workforce.

Economi ¢ | npacts on Regi onal Econom es

This section traces the inpacts of |ocal purchases of goods and services

by resident firnms and workers on the overall econony of several regions.
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TABLE 33

PLACE oF RESI DENCE OF ALASKAN WCORKERS
AT O L-RELATED WORKSI TES I N THE NORTH SLOPE BOROUGH, 1982

Percent.
Nunmber Nami ng Nunmber Naming Nam ng
Al aska as Usual Usual Place Al aska as
Place of of Residence Usual Place
Type of Canmp Total Residence® Qut si de of Alaska of Residence -
Qper ations 963 876 87 91.0
Trades, Construction 1,884 1,352 532 71.8
Ol Rig 1,431 1,140 291 80.0
Seism ¢ 219 135 84 61.6
Tech. Services &

Fabri cation 106 59 47 55.7
Gover nnent 35 34 1 97.1
Ground Transportation . 284 219 65 77.1
Air Transportation 60 49 11 81.7
Supply, Services, Repair 404 297 107 73.5
CGener al 920 713 207 77.5

TOTAL 6,306 4,874 1,432 77.3

* I ncludes persons claimng no usual place of residence.

Sour ce:

Alaska Depart nent
Rel ated Worksites in
Popul ati on Overvi ew, 1982.

of Labor.
the North Slope Borough,”
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REG ONAL PERSONAL | NCOVE

Resi dent enpl oynent generated by Beaufort Sea exploration prograns was
di scussed in a previous section. It was estimted that Al askan resi-
dents supplied about 77 percent of the work effort for Beaufort Sea
exploration.  Anchorage and Fairbanks were the dom nant places of resi-
dence for Al askan workers. By a nethod simlar to that used to allocate
Beaufort Sea enpl oyment by place of residence, the personal incone
earned by Beaufort Sea onsite enployees has been geographically dis-
tributed. That is, direct wages have been prorated to place of resi-
dence in proportion to the place of residence of oil field workers
generally, as determned in the A aska Departnent of Labor Specia

Census

Table 34 shows the estimated allocation of direct wages, by year and
pl ace of residence, for onsite Beaufort Sea enployees for the three
drilling seasons covered in this study. In all, it is estimted that
Beaufort Sea exploration contributed $47, 426,000 in direct wages to
Al aska residents over the three-year period. Anchorage residents, of
course, received the largest share (over $24 nmillion) of resident wages,
fol lowed by Fairbanks residents (nearly $11 mllion). North Sl ope
Borough residents received about $1.7 million in direct wages over the

three years

Not included in above account of direct incone benefits are the second-

ary inmpacts accruing fromthe nultiplier effect.
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TABLE 34
ALLOCATI ON OF ONSI T% EXPLORATI ON WAGES
BY PLACE OF RES| DENCE

SALE BF & SALE 71, 1980- 1983

Wages ($1, 000)

Place of Resi dence 1980-81  1981-82  1982-83 1980- 83
Anchorage, Minicipality of $ 4,968 $13,424 $ 5,926 $24,318
Fai rbanks - North Star Borough 2,170 5,864 2,597 10,631
Kenai Peninsul a Borough 866 2,339 1,038 4,243
Matanuska-Susitna Borough 815 2,203 981 3,999
North Slope Borough 351 949 423 1,723
Rest of Alaska 514 1,390 608 2,512

Subtotal 9,684 26,169 11,573 47, 426
Qutsi de Alaska 2,861 7,730 3,399 13,990

TOTAL $12,545  $33,899  $14,972  $61,416

source : Kevin WAring Associates estinate.
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ECONOM C CYCLES

In order to put the regional distribution of Beaufort Sea exploration .
enpl oynent into conparative perspective, the share of Beaufort Sea
enpl oyment attributed to the five top-ranked regions was neasured
agai nst total average annual regional enployment. The conparison was
made for the two nost recent years (1981 and 1982) for which Al aska

Departnment of Labor enployment series data was avail able.

Table 35 shows the results of this conparison. Beaufort Sea direct
onsite enpl oyment accounted for about 0.2 percent of total statew de
enpl oyment in 1981 and about 0.4 percent in 1982, the peak year of
Beaufort Sea activity. Based on the regional conparisons, it appears
that the Matanuska-Susitna Borough was proportionately nore affected by
Beaufort Sea operations than any other region of the State. In 1982,
t he Matanuska-Susitna Borough’s share of Beaufort Sea enpl oynment was
estimated to equal 1.3 percent of enpl oynent wi thin the Borough. In
rank order after Matanuska==Susitna Borough in 1982 were the Kenai
Peni nsul a Borough (0.7%), Fairbanks North Star Borough (0.6%), Munici-

pality of Anchorage (0.3%) and, lastly, the North siope Borough (0.2%).

Based on the above €Stimates of the relative contribution of Beaufort
Sea enpl oynment to regional econom es, it. can be conjectured that the
income | Mpacts of Beaufort Sea exploration upon regional econonies was
too Margi nal in conparison to ot her sources of enpl oynent and incone to
generate asignificant boombust cycle. Instead, Beaufort sea enploy-

ment my better be seen as having only a minor influence on enploynment
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Municipality of Anchorage
Fairbanks North Star Borough
Kenai Peninsula Borough
Matanuska-Susitna Borough
North Sliope Borough
Rest of Alaska

TOTAL

Sources: Alaska Department of Lsbor, StatisticslQuarterly;Kevin Waring ASSOCI at es esti mates.

“TABLE 35

.

SALE BF & SALE71 ONSITE EXPLORATION EMPLOYMENT
AS A PERCENT OF TOTAL EMPLOYMENT BY PLACE OF RESIDENCE

1981 - 1982 :
1981 1982

Average Allocation of Allocatjon as Average Allocation of Allocation as

Anpual Sale BF & Sale 71 % of Annual Annual Sale BF & Sale 71 % of Annual
Employment onsite Enpl oyment Employment Employment Ongite Employment Employment

87,338 136 0.2% 96,615 331 0.3%

22,863 60 0.3% 24,812 145 0.6%

7,960 24 0.3% 8,609 58 0.7%

3,702 23 0.6% 6,383 55 1.3%

8,761 10 0.1% 9,638 24 0.2%

54,632 _1& 0.0% 55,769 36 0.1%
185,256 267 0.2% 199,826 647 0.46%



and i ncone trends in the general economy, tending either to anplifying

growth slightly or partly offset an economic downturx.

PURCHASES FRoM LOCAL SUPPLI ERS

Specific dollar volume figures for purchases from local suppliers were
not available from the operators nor from the nmajor subcontractors,
This report., therefore, will draw from infornation devel oped regarding
t hose conpani es which provide support services in the Prudhoe Bay area
generally, those conpani es which have provided contractual and support
services for Beaufort Sea exploration prograns, and information obtained
about transportation of materials to the Prudhoe Bay area for use in

exploration prograrns.

As was the case when dealing with enploynent opportunities and nunbers,
the sources of supplies and the identity of the conpanies which provide
services is difficult to fix in terms of residency or derivation. For
exanpl e, the only commodity that is actually produced in the local area
(North Slope) is fuel from the topping plants operated by the nmgjor
producers at Prudhoe Bay. A'so , the only resident-owned conpanies
serving the North Slope area are those that are owned by the regiona
Native corporation or one of the village corporations. These conpanies
general |y provide additional enployment opportunities for local resi-
dents, in addition to the overall ownership, either directly or through
joint ventures, and participate in the managenent of the enterprise.
Exanpl es include the Pingo Corporation, owned by the village corpora-

tions of Anaktuvuk Pass, Atkasook, Kaktovik, Nuigsut, Pt. Hope and
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Wainwright; and subsidiaries of the NANA Regi onal Corporation such as
NANA 0ilfield Services, NANA-Mannings and NANA/Purcell Security

Servi ces.

Wth reference to the large numbers of conpani es listed in this report.
as having operations and operation bases at Prudhoe Bay, all of them are
ei ther Alaska based conpanies or interstate conpanies with substanti al
operations and investnent in Al aska. Over 90 percent of the conpanies
hol ding contracts for work in connection with Beaufort Sea exploration
meet either Alaska based or significant investment criteria. These
i ncl ude the geophysical conpanies drilling conpanies, oilfield service
conpanies , oil spill cleanup organizatioms, air and marine transporta-
tion conpanies, construction and equi pment contractors and the various

catering, camp services, and general Ni scel |l aneous service providers.

“Based upon the indicated Alaska invol venent of these several conpanies
and the source Of the labor force With which they operate, as indicated
in other sections of this report, it i S plausible to estimate that the
use Of Alaskan based or Alaskan involved conpanies in the exploration
wor k would exceed the 75 percent level. As noted im Table 33, the labor

force engaged in those operations approxi mates that same proportion.

In the case of consunmabl e supplies such as fuel, food stuffs, lubri-
cants, drill pipe, drilling nud, cenent, etc., it is a fair assunption
t hat all of these supplies originate outside the State of Alaska,
excepting notor fuel nmanufactured directly at Prudhoe Bay. During the

past several years, however, considerable prepurchase and Storage was
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acconpl i shed at various locations in Alaska as opposed to direct ship-
ment from the “Lower 48" to the actual operation at Prudhoe Bay. 7The
most significant inpact of this type of operation is upon the Fairbanks
area and the Anchorage and Kenai areas in Southcentral Al aska. These
are the major shipping and storage |ocations wth Fairbanks being at the
termnus of the Alaska Railroad and being the closest surface shipping
point or air shipping point; Anchorage being a conbined shipping and
storage point; and the Kenai area with major petroleumindustry involve==
ment. The past five years have brought an accelerated use of the Dalton
H ghway as a shipping route to Prudhoe Bay, particularly for conmmodi-
ties , equipnent and supplies since it pernmits storage in Anchorage or
Fai rbanks and rapid novement to the exploration site when needed rather
than requiring heavy bulk storage in the inmediate vicinity of Prudhoe

Bay.

Food stuffs and related supplies for canp operations are generally pur-
chased in Anchorage and shipped by the nost practical neans to Prudhoe
Bay and to the exploration site. This may include ground transportation
and , for perishables, nore likely air transport. In some instances,
food stuffs are air lifted directly from Portland or Seattle to Dead-
horse, but this is generally done with supplies for large facility
pl anned nmenu requirenents rather than for inediate consunption at small

exploration canp sites.
The question has been raised as to whether these operations have had any
adverse inpact on the availability of supplies and services for perna-

nent residents of the North Slope Borough. The finding generally is
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that it has not. Arguably,the demand for air passenger and cargo
services generated by petroleumrel ated exploration activities may: have
had positive effect on the frequency and cost of air transportation

services to Barrow

Marine Survevs

Marine geophysical surveys are conducted. to evaluate the o0il-bearing
potential of potential exploration areas. While the bulk of these
surveys are commonly undertaken in advance of the lease sale, additional
surveys may be conducted to gather additional geol ogical data in prepa-

ration for exploration drilling deci sions.

Table 36 lists pernmts issued by the State Of Alaska for seism c and

geophysi cal survey work in the Beaufort Sea area after Sale BF.

In contrast to geophysical work in nost offshore areas, much of the
marine survey work in the Beaufort Sea was conducted from the ice sur-
face rather than from marine vessels. This is evident in the dates
shown for permts in Table 36. Also, because of the techmical expertise
required for geophysical surveys, this work is predom nantly contracted
to specialized firms headquartered outside Al aska. Some | arger geo-
physi cal conpanies do maintain staff and equi pment ia Anchorage and on.

the North Slope.

Exxon's geophysical operations for its Antares project in Sale 71 pro-

vide an exanple of how these survey prograns are conduct ed. Exxon
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comm ssioned three types of marine surveys: .1) common depth point (CDP)
surveys; 2) velocity surveys and 3) high resolution shallow hazard sur-
veys . The CDP seismic survey was conducted w th geophone cable and a
vi brator. The velocity surveys were obtained by |owering a geophone
into the borehole at various predeterm ned depths and then recording
signals transmtted froman air gun energy source. In the Winter of
1982-83, high resol ution geophysical survey and coring progranms were
conducted to determine if any shal |l ow geol ogi ¢ hazards existed. The
work was done by Marine Technical Surveys of Stafford, Texas between
February 17 and March 22, 1983. A total of 43 mles of seismc data was
col I ected. The data was analyzed by Harding-Lawson Associ ates of

Novato, California.”
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TABLE 36

STATE PERMITS ISSUED FOR SEISMIC/GEOPHYSICAL

SURVEY WORK v BEAUFORT SEA AREA

186

1980 - 1983
Contractor
Permit or ) Energy No. Line
No. Appl i cant dient Location Dat es Source/Method Miles
80-171  ‘Vestern Gee. Western Gee. Harrison Bay 11-15-80 t 0 N/a 282.76
5-15-81
80-176  Harding Law. Group Beaufort Sea 7-25-80 o N/& 475
11-25-80
80-176  Exxzon G.s.I. Harrison Bay 1-1-82 10 Vibrators 106
5-31-82
81-222  shell 6.s.I. Harrison Bay 1-1-82 to Vibrators 103
5-15-82
. 81-227 Chevron Harrison Bay 1-15-82 to Vibrators 173.62
5-15-82
82-228 G.s.I. Sohio Harrison Bay 1-1-81 t O Vibrato KS 374.7
5-15-82
81-230  Arco G.s.1. Harrison Bay 1=1-82 to Vibrators N/A
5-25-82
81-240  Amoco CGS/Sefel/ Harrison Bay 2-1-82 to Vibrators 296
Milti 5-15-82
82-005 G.S.I. Mobil Harrison Bay 2-10-82 to Vibrators 153
5-15-82
82-017  Arco Harrison Bay 1-1-82 to N/A N/a
5-1-82
82~146 Exxon Vestern Gee. Cross Island 7-1=-82 to Airgun N/A
10-31-82
82-148  G.S.I. Sohio Peard Bay/ 7-1-82 to Airgun N/A
Harrison Bay 10-31-82
82-204 G.S.I. Sohio/Exxzon/ Sag. R. Delta 2-1-83 to Vibroseis 1,207
Uni on/ Amoco/ (offshore) 5-20-83
Arco
82-213 G.s.I. Sohio Baxrison Bay 1=%if%3to Vibroseis N/A



TABLE 36
(Cont inued)

STATE PERM TS 1ssud FOR SEI SM C/ GEOPHYSI CAL

SURVEY WORK v BEAUFORT SEA AREA

1980 = 1983
contract or
Permit , or , Ener gy No. Line
No. Appl i cant Client Location Dat es Source/Method Miles
82-224  G.s.I. Sohio Cr 0SS 1sland 2-1-83 10 Vibroseis 14
(of fshore) 5-20-83
82-275% G.S.I. Sohio Sag Delta/ 1-15-83 to Vibroseis 33
Prudhoe Bay 5-20-83
(on/of f shore)
83-34 Amco Sefel Harrison gay 3-24-83 t0 " Vibroseis 93
(offshore) 5-30-83
83-44 Vestern Gee. Shell Beaufort Sea 7-15-83 1 O Airgun 60
11-1-83
83-45 wester Gee. Western Cee. Beaufort Sea 7-15-83 to Arigun 300
11-1-83
83-51 Exxon 6.5.1. Cross/ St ockt on 7-1-83 to Airgun 109
Island 10-31-83 (MV 6SI Alaskan)
83-58 Western Gee. G oup Survey  Reindeer/ 7-15-83 't 0 Airgun 35
CrosS Island 11-1-83 v Arctic star/
Western Aleutia)
83-63 Sohio Sohio Beaufort 7-21-83 to N’\rlgun . 420
9-1-83 “(MW est Marinal
651 Al askan)
83-64 Sohio Sohio Beaufort 7-21-83 to Airgun 420
9-15-83 ev GSI Al askan/
Krystal Sea)
83-70 G.s.I. G.s.I. Beaufort 8- 26-83 to Airgun 30
11-30-83
83-71 Gulf G.s.1. Cross 1sland 8-26-83 to Airgun 53.02
11=30-83
Source:  Alaska Department of Natural Resources, Ol & Gas Division
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v. SUWARY OF FI NDI NGS

This chapter summarizes the nost inportant factual findings of this
monitoring study , with some coments on the applicability of these

findings for scenarios for future arctic exploration.

The Final Environmental Inpact Statements offered hypothetical explora-
tion scenarios for Sal e‘ BF and Sale 71. These exploration scenarios
were used in the FEIS to illustrate the range of potential environ-
mental , socioeconom ¢ and other inpacts attributable to each sale. For
each FEIS, the nean exploration scenario was used as a basis for
detail ed analysis. Table 37 conpares the nunber and timng of explora-
tion wells assuned in the Environnmental |npact Statenents with the

actual exploration history to date.

For Sale BF, industry was able to nount and execute nore exploration
prograns sooner than the FEI'S assuned. The FEIS nmean scenari 0 assumed
that two wells would be drilled in the first season and six nore in the
second season. In fact, five wells were drilled in the initial season
and another nine in the second season. This performance is nmade nore
noteworthy by the fact that eight of the fourteen wells drilled during
the first two seasons were enplaced on artificial gravel islands whose
construction added, of course , to the lead tine rquired to nobilize for
exploratory drilling. However, in the next two years, only three nore

exploration wells were initiated.
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TABLE 37

EXPLORATCRY WELLS , SALE BF AND SALE 71

FEIS MEAN SCENARIO FORECAST aND ACTUAL

Drilling Sale BF Sale 71

Season FEIS Actual FEIS Actual

1980-81 2 5

1981-82 6 9

1982- 83 6 1 .

1983-84 _7 2 4 1
Subt ot al 21 17 4 1

198485 2 N/A 9 2P

1985- 86 1 N/A 10 N/A

1986-87 _ 9 N/A

TOTAL 24 32

a = Cross Island and Seal Island #2.

b - Exploration plans for proposed drilling projects subnmitted by Exxon
(Antares) and Shell ( Sandpi per).

The cunul ative nunber of Sale BF wells (17) actually drilled or com-
mitted by the 1983-84 season is fairly close te the number (21) assuned
in the FEIS mean scenari o. This record indicates that, despite adverse
environnental and logistic conditions and despite stipulations, permit
requirenents and other regulatory comstraints, industry was clearly able
to solve the physical and institutional obstacles and carry out a sig-

nificant and effective exploration effort.
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In the case of Sale 71, the exploration record i s short, for only a
brief tine has el apsed since the sale. The FEIS mean Scenari o assuned
that thirty-two wells would be drilled over the first four drilling
seasons, i Nncluding four exploration wells in the first season and nine
in the second season. The actual pace of exploration will certainly lag
wel | below that rate in the first two seasons. I ndeed, it now seens
very unlikely that the expectations for exploration reflected in the
FEIS scenario will ever be fulfilled. The ill-fated Mukluk project was
the only exploratory well undertaken in the first drilling season. Only
two nmore wells, Exxon’s Antares project and Shell’s Sandpiper project,
are now proposed for the 1984-85 season. Wth respect to prospects for
new exploration prograns in future years, it is inportant to note that
pre-exploration interest was heavily concentrated on a single prospect,
t he Mukluk structure. More than 75 percent of Sale 71 receipts were
accounted for by successful bids on an group of fourteen adjacent tracts
overlying the Mukluk structure. The disappointing result for Sohio's
initial exploratory well on the Mukluk project appears to have dissi-
pated any further drilling interest in that structure. In view of the
relatively low level of bidding interest displayed for the rest of Sale
71 tracts, it seens unlikely the scenario forecast for Sale 71 will be

realized.

The qualitative inpact of the Beaufort Sea exploration upon the Prudhoe
Bay enclave's facilities and labor force can not Sinply be equated to
the incremental demand for facilities and services attributable to
Beaufort Sea projects. \Well before the Beaufort Sea OCS sal es, Prudhoe

Bay/Deadhorse Was a highly devel oped industrial enclave already possess-
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ing most of the tramsportation, industrial personnel support and other
infrastructure typically needed to support Beaufort Sea operations. On
the other hand, Prudhoe Bay/Deadhorse did not and doeS not have a perma-
nent pool of resident workers. Instead, the enclave draws from the
labor pool in other areas Of Alaska and beyond for itS workforce as
needed. Overall, the Beaufort Sea exploration prograns conprised a
substantial industrial undert aking. Even so, they were greatly out-
wei ghed by other Prudhoe Bay petroleum industry employment and accounted
fornomore than perhaps two to three percent of average annual employ-

ment i N the Prudhoe Bay area during any single year.

Artificial gravel islands served as drilling platforns for a majority of
exploration wells to date. However, Exxon's decision to employ a CIDS
for itsS Antares project may be a harbinger for a shiftin industry

preference for relocatable drilling platforms, at least for drilling

projects in noderately deep waters or sites further offshore. 1In  these

cases, relocatabl e smcures may of fer significant cost advantages over

gravel islands, including caisson-retained islands.

Because of the number of gravel islands built for Beaufort Sea explora-
tion, the construction and transportation industries accounted for a

large share of omsite enployment. Wntertine island construction and

drilling operations permtted use of ice roads to truck large volumes Of

gravel and drilling supplies to the exploration site. On the ot her
hand, there was relatively mnor use of marine supply Ssystens conpared
to typical renote offshore exploration prograns, partly because of the

overland access provided by the Dalton H ghway and ice roads. Likew se,
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there Was | ess use made of helicopters and crew boats for transport of

personnel and supplies.

Total omsite enpl oyment for Beaufort Sea exploration programs for the
1980-83 period was estimted at about 1,532 manyears of which 1,185
manyears Of 77 percent was provided by Al askan residents. In absol ute
terms, Anchorage and Fairbanks regions supplied most of the resident
workforce fOr Beaufort Sea exploration, followed by Kenai Peninsula and .
Matanuska-Susitna Boroughs. The North Slcpe Borough trailed these four

regions in its share of resident enploynent.

The North Sl ope Borough’s indigenous econony offers virtually nothing in
the way of locally made industrial goods, equipnent and services needed
by the industry. Most equi pnent and supplies are either delivered
directly by barge to Prudhoe Bay or relayed by truck or airfreight from
poi nts of entry in southcentral Al aska (Anchorage? Seward, Wittier,
Valdez). Some of these goods and supplies may be drawn frominventories
stockpi |l ed at Fairbanks, Anchorage or the Kenai area. In this respect
this econom c pattern for Beaufort Sea operations resenbles the genera
rel ationship between North Slope petroleum industry operations and the

i ndi genous econony.
Total Al aska resident wages earned during the three years of exploration

anounted to about $47,426,000. It was presuned that resident wages were

attributable to hone communities in the same proportion as enpl oynment.
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While Beaufort Sea exploration made a significant contribution in
absol ute terms to jobs and wages in Al askags ecomomy, this contribution
did not amount to a Share of overall regional econonic activity suffi-

cient t 0 generate adverse growth inpacts in any region.

The sale stipulations oOn seasonal drilling affected the choice O
|l ogistic arrangenents and island construction and drilling strategies.
According to data provided by the operators, the seasonal stipulations
often.. added to the worktime and overall cost of exploration projects.
Al so by report of the operators, the seasonal stipulations adversely
affected the time available for well testing. Tine extensions were
frequently sought in order to conplete well testing, but not always

appr oved.
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Table I.B.4.4.-2
Intermediate Case
Summary of Basic Assunptions

14

Sale acreage of fering 208091 hectares (514,192 acres)
(conbi ned Federal and State)
Recoverabl e oil 750 million barrels
Recoverabl e gas 1.625 trillion cubic feet
Peak oil production 151,000 barrels per day
Aver age annual 29 million barrels per year
Peak gas production 112 million cubic feet per day
Average annual 22 billion nbit feet per year

Expl oration activity:
Support and supply facilities: 1/
exi sting =1
construct ed 0

Onshore drill sites:
remote 4
accessi bl e

o

Artificial islands:

ice 2
shallow water; sandbag retaimed (Summer.) 4
shallow water; sandbag retained (winter) 2
sacrificial beach 7
Expl oratory wells 20
Delineation wells &
Devel opnent aéfivity;
Artificial islands:
shallow water; sandbag retained (summer):
exi sting 0
constructed . 2
sacrificial beach:
exi sting 0
constructed 2
See footnotes at end of table. continued



Table 1.B.4.4.-2
Intermediate Case
Summary of Basic Assumptions--continued

Production and service wells
Offshore trunk pipelines
Onshore pipelines

Support and supply facilities:
existing
constructed

Production processing facilities

Direct land requirements:
Short-term developed area (ice)
Long-term developed area

(gravel construction)
Total onshore development

(gravel construction)
Total offshore development
Total development

Gravel Requirements:
Gravel from onshore source

Gravel from offshore source

Total gravel

Petroleum refineries in Alaska

Support and supply vessels (exploratiom):

Workboats -
Hovercraft

Support and supply vessels (development):

Workboats
Hovercraft

Helicopter support (exploration)
‘Helicopter suppert (development)
Annual oil shipped by tanker (Valdez)

18
2710

10

3/%

==

&/ 1

!

58

377

227

208

436
1,850,640
9,740,280

11,591,320

i
W W

=3

=

[y

3
2-6
3
55

miles
miles

hectares (144 acres)
hectares (943 acres)

hectares (565 acres)
hectares (523 acres)
hectares (1,087 acres)

cubic meters 3
(2,435,000 vd~)
cubic meters 3
(12,816,000 vd~)
cubic meters 3
(15,251,000 yd~)

million barrels per year

‘See footnotes at end of table.

continued



Potential di scharge of cleaned muds, cuttings, and fornati on waters to
the marine environment.

Muds (bbls) 792, 400
Cuttings (cu. yds.) 99,926
Formation waters (mmbbls) 375-3,750

1/ Assumes use of existing facilities at Prudhoe Bay.

2/ Includes 44,800 feet of submarine pipeline and 8,000 feet of
pipeline el evated on a gravel causeway-.

3 / Includes operation headquarters, work camp, permanent roads,
aircraft runway, dock, and staging area.

4/ Includes one pump station (located on offshore platform) and
one flow station (onshore)

Note : For a detailed description of exploration and production
facilities, see appendix &.

Scurces: See sources for table I.B.&.d.-1.



APPENDI X 11- BASIC EMPLOYMENT ASSUMPTIONS

This appendi x estinates the employment t hat may be generated as a result
of the proposal. Summary tables of direct and total employment ‘are
included at the begi nning of section III.C.2 for the minimum, intermed-
iate, and maxi num cases. The detailed devel opment assunptions and

rati onal e used are included in the follow ng pages.

Introduction: Workforce estinmates for the exploration and development _
scenarios described in section I are derived from various sources.

Primary among them is experience gained from North Slope exploration and

devel opment activity, including Prudhoe Bay, Alyeska Pipeline Construction,
onshore exploration in NPR-A, nearshore Beaufort Sea exploration, and

avail abl e information from Canadi an Arctic exploration activities.

Trade |literature on the oil, gas, and pipelining industries and the

Al askan construction industry have been consulted extensively, and

di scussi ons have been held with representatives of the petrol eum and
construction industries in Alaska.

However, it must be recogni zed that exploration and devel opnent activity
in the Beaufort Sea will be a unique undertaking in important respects.
Prudhoe Bay devel opment was an arctic, but not an of fshore experience.
Offshore experience el sewhere in Al aska, in other parts of the United
States, and in the North Sea are not directly relevant to the Beaufort
Sea because of the difference in environments. Although there has been
extensive expl oration in the Canadi an Arctic, there has been no gas or
0il field devel opnent.

Development of the Prudhoe Bay field may have many simlarities with an

of fshore Beaufort Sea effort to recover oil and gas. Certainly renoteness,
climate, and environmental sensitivity of the ArcticC region are critical
determinants of the schedule, cost, and labor requirenents of exploration

and devel opment. -

Virtually all of the labor-intensive construction work involved With

devel opment - will occur in a social and technol ogi cal enclave similar to

that built at Prudhoe Bay. For exanple, the modular approach to comstruc-
tion of arctic field facilities, in which buildings and equi pnent are -
prefabricated outside Alaska and shipped to the field for installation,

is sound and can be expected to be used in future arctic work. The

Prudhoe Bay experience has also denpnstrated the penalties in manpower
productivity that are inposed by remoteness, climate, and Wintertine

darkness of the arctic environnment. There is an annual average indive

idual productivity | oss of some two and one half times conpared to -
simlar work perforned in an average setting in the contiguous 48 States -
(Chandl er, 1977) (Dames & Mbore, 1978). This lost labor productivity

factor does not include the large | abor requirements for support of an

arctic field work force.

Some difficulties are also experienced in attenpting to extrapol ate
directly fromthe Prudhoe Bay experience. A major difficult-y in draw ng -
on the manpower requirements actually experienced at Prudhoe Bay and the



related North Slope development activity is the lack of readily avail able
information oa the manpower requirenments. Neither the industry nor the
State has devel oped a conprehensive statistical statement of the manpower

requirenents for construction and operation of the major conponents of
the field.

Another difficulty is that the Prudhoe project was the first of its
kind, and much money and manpower were expended in the process of
learning how to build in the Arcti c.

Furthernore, the Beaufort Sea field Sizes hypothesized are much smaller
than the Prudhoe Bay field which, at 9.6 billion barrels, is one of the
largest in the world. By conparison, the largest di scovery analyzed is
1.25 billion barrels, or about 13 percent of the bonanza Prudhoe Bay
field. Thus, the labor force requirenments to devel op Beaufort Sea
fields will differ vastly from those necessary to devel op the Prudhoe
Bay field, and any extrapol ation from the Prudhoe experience nust take
this disparity into account.

It nust also be kept in m nd that exploration, and to SOne extent develop-
ment, of fields in the central Beaufort Sea area off Prudhoe Bay would
benefit from the existing Prudhoe Bay infrastructure, such as crew

camps, roads, airfields, communi cations facilities; and oil field ware-
houses and shops. The Prudhoe Bay devel opnent had to supply all its own
support facilities.

In addition to the difficulties of extrapolating manpower requirenents

for Beaufort Sea operations from previous experience, there are general
difficulties forecasting manpower requirements for hypothetical explor-
ation and devel opnent programs. NMany factors will influence actual

labor requirements. The labor requirements estimted for each scenario
conform within reasonable bounds, given the assunptions used, to estimates
devel oped by the State of Alaska (Petroleum Devel opment Study Nerth

Slope of Alaska, 1977) and Danmes & Moore (Beaufort Sea Region Petrol eum
Devel opnent Scenarios, 1978). However, actual enpl oyment nay vary
significantly depending on the follow ng factors.

The nost inportant factor-is the engineering technol ogy that is devel oped
for drilling and producing in offshore arctic waters. It is too early
to specify the techniques that will be used, and the rel ated manpower
requirements.

The availability of gravel is also an inportant factor. The farther the
borrow site is fromthe facility, the nmore workers and time will be
required. A related variable is the tine available for facilities

construction, although to a large degree, workers can be substituted for
t ime.



Manpower requirement-s could also be influenced by environnental stipula-
tions contained in lease agreements. Regulations could specify certain
t echni ques and operations which would i NCrease manpower needs. Regula-
tions and stipulations not currently incorporated in the exi sting body
of law or regul ati on are not presuned in impact assessnent in this

envi ronnental statement.

Union contract covering Beaufort Sea operations may also affect employ-
ment levels. Factors such as crew Size requirenents and work period
limitations could be affected.

Finally, conditions specific to the site may affect employment. For
example, control of drifting snow at offshore sites will be a routine,
natural- event that must be considered. Placenment. and alignnent of ice
roads , construction of snOw berms and fences, and ice conditions (e.g. ,
ri dges, winter storms, and their duration), or miscalculation thereof,
will affect enployment. The arctic can pOSe an unending series of
operating problems; experience will reduce the effort needed to offset
them; however, they will not be conpletely elim nated.

Statement of Estimated Devel opment Activity: In the follow ng pages,
total -enpl oyment is estimated by task, i.e., exploration drilling,
devel oprment drilling, etc., and work months. Peak annual total employ- .
ment and average annual total employment are shown. Only direct total
employment, i.e., field work force requirements, are estimated here.
The i.ndi~e.et, or "supporting” work force such as trade and service
workers, is estinmated from average annual total enpl oyment using the
Institute of Social and Econom ¢ Research Man-in-the-Arctic (MAP)
econonetric model.

Di scussi on of enpl oyment is divi ded into expl oration, devel opnent con-
struction, devel opment drilling and operations phases. The estimates
are expressed in terms of mining and construction enploynent only,
though these definitions are used somewhat loosely in that, for exanpl e,
(direct) transportation workers are included. This is done to more
clearly portray exploration and development act ivities e.g. , supply
functions, though Wth a minor conprom se of the St andard | ndustri al
Code classification system

The followi ng tables show direct enpl oynent estinmates that have been
made for each scenario phase (exploration development construction
operations) . Note that tital direct employment will be greater than the
sum ofall{onsite)crewsworkingat any one time. This is because .
portionofthetotalemploymentisalways on rotation or rest break,
away from the work site. For example, construction crews may work nine
weeks on site and take one week off; operations and administrative
personnel typically work one week on and have one week off. Thus,

enpl oyment is a multiple of crew Size and rotation, hence the work force
identified with each function is nmultiplied by a rotation factor to
determne total enploynent.



Construction enployment is estimated at 1.1 tinmes crew size (one week
off divided by nine weeks on equals .11); drilling and other petrol eum
enpl oyment at 1.5 times crew size (one week off divided by two weeks on
equals .5). These factors are defined as rotation factors.

Exploration: After issuance of leases, exploratory drilling will be
initiated. Operations are assuned to begin during the first half of
1980 and continue through 1986. The possible timing of exploratory and
delineation well drilling i S shown at table 1.

It is assumed that the majority of exploration wells would be drilled
from onshore or artificial islands in the approximte ratio of one to
three. For environmentil assessment purposes, it is assuned that one of
the of fshore platforns constructed in both 1983 and 1984 are ice islands,
the remainder of offshore platforns are assumed to be artificial soil or
gravel i sl ands.

Any nobile drilling unit used would be limted to activity from approxi-
mately June or July through Septenber or Cctober. Exploratory or delin-
eation wells drilled from e.g., sunken barges would obviate the need

for construction. of artificial soil or gravel islands on a one for one
basis. To the extent such technol ogi es are used, gravel usage and

di sturbance at borrow sites as explained in section I are overstated.

For an overview of potential nobile drilling systens use in the Beaufort
Sea the reader is referred to Thomas A. Hudson, 1978, Mobile Drilling
Systens for the Beaufort Sea. BLM/NOAA OCSEAP Beaufort Synthesis Meeting,
Barrow, Al aska, January 24-27, 1978. Presentations by the Arctic Research
Committee of the Alaska 0il and Gas Associ ati on.

A maxi mum of 5 exploratory rigs are estimated to be active at any one
time. Adequate delineation of the assuned oil and gas field discoveries
is estimated to be acconplished as follows: 4 expendable delineation
wells would be drilled, one in 1982, one in 1983, and two in 1984. On
average, an exploration or delineation well is assumed to require 130
days to conplete.

It IS anticipated that exploration activity would make maxi mum use of
existing, or nodified, facilities in the Prudhoe Bay vicinity. Existing
docks, airstrips, service conpany facilities, aircraft and vehicle

mai nt enance shops, and other facilities should be adequate to accommodate
exploration needs. For field devel opnent , support and supply facilities

would be established near the producible fields to reduce logistics
|'i mes.

It is assumed operators would attenpt to make maxi num use of the summer
months for supply and construction purposes. Therefore, it is assumed .
that the majority of offshore artificial gravel platforns would be
constructed during the sumrer. Simlarly, it is assumed that operators
will attenpt to stockpile sufficient bulk materials, e.g., tubular



Table 1
I ntermedi ate Case
Expl oratory Drilling Schedule -

Number of 1/ : Offshore

Wells, Drilled- ¢ Platforms 3/ Number of
Year Onshore=’ : Offshore : Constructed™~ Rigs Working
1979
1980 .
1981. 1 1 1 2
1982 2 & 3 5
1983 2 4 3 5
1984 7 5 5
1985 2 2 2
1986 1 1 1
1987
Total : 5 19 15 20

1/ Includes 24 exploration wells. Four expendabl e wells are assuned
drilled to define each producible field di scovered.

2/ Thesecond onshoresiteis assumed to require a connecting gravel
‘road, all others are assunmed to use SNOW or ice roads.

3/ One of the platforns constructed in both 1983 and 1984 are assumed
to be ice islands. All others are assuned to be artificial soil or
gravel islands.

Seurce :

Alaska 0CS OFfice, 1978.



goods, nud and cenent, housing units, and a water treatnent plant at the
well site via, for example, "sea 1ift" barge operations to allow for

well completion With a m ninum of heavy goods resupply. Personal communi-
cations With Atlantic Richfield Conpany, Anchorage, Al aska, 1978, and
Exxon, USA, Anchorage, Alaska, 1978. The practical effect of these
assunptions is to limt the majority of exploration construction and
supply activity to the summer nonths and drilling operations to the

W nter months, though year-round operations are presuned to be allowed.
Note from table 1 ‘chat two ice islands and one winter constructed arti-
ficial gravel island are assuned.

Table 2 shows the estimted construction work force required for construc-
tion of onshore gravel pads, conaecting gravel Or Snow and ice roads and
for offshore artificial gravel islands and ice islands. The enpl oynent
estimates are intended to be representative subject to the qualifications
described at the outset of this section, reflecting the experience of
North Sl ope operators and contractors to date. Site naintenance is not

i ncl uded; maintenance and support activities are discussed with exploratory
drilling operations. Wnter built gravel islands are assumed constructed.
by renoving ice at the site and backfilling with gravel trucked over the
ice from onshore borrow sites. Summmer constructed gravel islands are
assuned to be constructed using suction dredge or clanshell barges. For
an overview of offshore artificial island construction designs and
methods, the reader is referred to the presentations by the Arctic
Research Commttee of the Alaska O | and Gas Association to the BLM/NOAA.
OCSEAP Beaufort Sea Synthesis Meeting, Barrow, Al aska, January 24-27,
1978.

Tabl e 3 shows the estimted workforce requirements for exploratory
drilling and support activity. The estimates are representative of the
workforce required by a single operator undertaking a drilling program
with a single drilling unit, assuming (primarily) winter drilling opera==
tions . Also, the figures reflect the relatively limted experience of
operating in the Beaufort Sea. For exanple, allowance is made for site
mai ntenance enployment of 14. This reflects construction and maintenance
of snow and i ce berms, moats, roads, and airstrips. Geater experience
in design, pl acenent, and alignnent. of these may very well reduce nain-
tenance activity significantly (personal communication with Union 0il
Conpany of California, Anchorage, Al aska, Novenber 1, 1978). Yet,
particularly severe winter storms, e.g., in terms of blowi ng snow, may

i ncrease maintenance requirenents.

Simlarly, supply support enploynent will depend upon site specific
conditions , tine of year, nethods of surface transport, and operator and
drilling contractor policies. The estimates attenpt to incorporate

al l owances for varying surface transport modes, i.e., truck, bay (shallow
draft) tugs and barges, cat trains, work boats and (as one experienced
observer stated) some “Buck Rogers" vehicles, e.g., hovercraft. Cbviously,



Table 2
Internedi ate Case .
Expl oratory Onshore Pad and Offshore Island Construction

Total Work
Employment Months
Work Force Requirements:
Onshore:
Onshore grav ;‘pad: ’ 2/
40 workers= x 2 mon&? /x 1.3 rotation= 52 104
Gravel road (10 miles)='=
50 workers x 2. Z/Qynths x 1.3 rotation- 65 176
Snow and ice road~'— .
24 workers x .7 months x 1.3 rotation 31 22
of f shore:
Ice island: 57
54 workers x 2 months X 1.1 rotation™ 60 120
Artificial gravel island: 5/
136 workers x .3 months X 1.1 rotation= 150 450

1/ Dames & Moore, 1978, p. 264,

2/ Personal communication with Don Williams, Crowlev Environmental
Services Corporation, Anchorage, Alaska, October 6, 1978.

3/ Assumes a 10 mile gravel haul.

&4/ Assumes a water haul of five miles or less. Assumes the road is
onshore, however, it is also-likely that a nearshore (ice road) route
could be used. In the latter case, "construction” effort needed may be
little more than scraping the surface smooth, i.e., construction €nploynent
could be near zero.

5/ Dames & Moore, 1978, p. 256.



Table 3
Estimated Personnel Requirenents
Expl oratory Drilling and Support

Personnel Requirenents: Each exploratory drilling rig.

1/ Onsite Offsite Total

Drilling rig~= 2/

Drilling crew— 3/ 12 6 18

Drilling sgyport- 16 10 26

Camp staff- 7 A 14

Total drilling contractor personnel 35 23 58
Site maintenancey 10 4 14
Engi neering and we1167ervice' .

Operator per§?nne1=“‘ * 8

Well service~’ - * * 10

Total engi neering and well service personnel 18
Supply support operg}ions

Supply operations=, 6 2 8

Hel i copter service= 5 3 8

Total supply support. personnel 11 5 16
Total personnel requirements 56 32 106



Footnotes to table 3

1/ Personal conmuni cation with Nabors Alaska Drilling, Inc., Anchor age,
Alaska, November 1, 1978. Drilling contractor employment will vary with
the type of rig used, support. effort dictated by site conditions and
contractor policy. That is, other drilling contractors may employ more
personnel, others fewer.

2/ Includes drillers, derrickmen, motormen, and floorhands.

3/ Includes rigsupervision, mechanics, welders, electriciaus,
roustabouts , forklift operators, and water haulers.

4/ Includes cooks, bullcooks, bakers, and sewer plant operators.

5/ Personal communication with Fred Duthweiler, Union 0il Company of
California, Anchorage, Al aska, November 1, 1978. Includes motor patrols,
truck drivers, and dozer, front end loader, and plow operators.

6/ Includes technical staff, e.g., geol 0ogi sts and engi neers, directly
associ ated with offshore drilling operations. These personnel would al so
perform duties relating to an entire exploration and drilling program
They are included here to refl ect the "headquarters™ staff functions
associ ated with such a program

7/ Includes mud loggers, mud engi neers, directional survey personnel,
well loggers, cementers, and special crews which periodically perform
specialized well service functions.

8/ Includes materials handlers, marine personnel (open water season),
hovercraft personnel (freezeup and breakup)., and truck drivers (wnter).

9/ Personal communication with Walt Bemard, Evergreen Helicopters
of Alaska, Anchorage, Alaska, November 1, 1978. Includes pilots, copilots,
mechanics, and di spatchers.



all nodes woul d not be used simultaneously, but the all owances are in

line with North Sl ope experience (see Dames & Moore estimates, 1978, p.
257).

Personnel novenents between well sites and Prudhoe Bay transfer points

are expected to be via helicopter. Helicopter service enployment estimates
assune on helicopter per active rig plus at |east one common backup,

i.e., at least one aircraft would be available at any-tinme to handle an
emergency.  Personnel requirenents do -not differ significantly assum ng,

e.g., use of ‘I’win Qtters in appropriate Circunstances and in fact, such
uses probably will occur.
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Section I1.B.1.a.

Table II.B.1.a.-1
Beaufort Sea Sale 71
Mean Base Case Scenario

Estimated Schedul e of Devel opnent and Production

Production Trunk
Expl. & Delin. Platforms=' Production & Pipe- Shore Production

Sale Cal. Wells and Service Wells lines  ‘Ternms 0il Gas
Year Year No. Rigs Equi pnent No. Rigs Miles No. Mfbb 1 Bet
0 1983 )

1 1

2 1985 & 2

3 ’ 9 3

4 10 3

5 g 3

6 : .1

7 1990 3 98 .4

8 5 60 8 66 .3

9 4 90 12 .2 126 85
10 90 12 320 240
11 90 12 424 3174
12 1995 90 12 400 306
13 42 6 293 22C
14 200 150
15 140 105
16 103 77
17 2000 78 58
18 59 45
19 47 35
20 37 28
21 30 z
22 2005 24 1¢
23 21 is
24 . 18 12
25 15 11
26 13 <
27 2010 11 b3
28 9 i
29 8 £
30 4 g
Totals 32 12 4 6 2 164 2 2, 380 1, 78(C

Source:  USGS, 1981.

1/ Platforms in this scenario refer to gravel islands.
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IV. ENVIRONMENTAL CONSEQUENCES:

A. Basic Assunptions for Impact Assessment

Under the terms of the proposed action, 372 blocks for a total of 743, $28
hectares (1.8 million acreas) would be leased for oil and gas exploration and
development. For the block deletion alternatives, the areas are as follows:
Alternative IV, 670,653 hectares (1,657,183 acres); Alternative V, 645, 045
hectares (1,593,907 acres); Alternative VI, 673,363 hectares (1,663,879
acres); and Alternative VII, 679,915 hectares (1,680,068 acres). According to
USGS estimates, wndiscovered recoverable resources resulting from the mean
case of the proposed actionare2.38billionbarrelsofoilandl.78trillion
cubic feet of gas.

This section quantifies impacts which could result from the proposed lease
sale . All figures are relative to the mean case since the mean case is used
for quantification of probable levels of developmental activity. (See
Appendi X F for a summary of minimum and maxi mum impacts.) There are, however,
many areas in which it is difficult to quantify impacts due to lack of data
and variable factors that affect any potential devel opnent.

For each impact analysis all pertinent laws of the United States, including
USGS Operating Orders for the OCS, are assumed to be in effect. The Operating
Orders and sone laws would mitigate certain impacts.  Further, the di scussion
of cumulative effects contai ned in each impact Section is based on the inter-
relationship of this proposed action as well as other major, current, and
proposed projects. Section IV.A.7. and Appendix B discuss projects considered
in preparation of the cumulative effects assessnent.

Since this environnental statenment does not forecast or predi ct. the future,
potentially affected communities should not use this EIS as a "local planning
document.”  The facility | ocations and scenarios described in this docunent,
which are only representative of the locations and scenarios that presently
seem likely, serve simply as a basis for identifying characteristic activities
and resulting inpacts for this EIS. They do not represent a BLM recommenda-
tion, preference, or endorsenent of facility sites or devel opnment. schemes.

1. Activities Associated with Exploration: Exploratory operations
in the proposed sale ‘area should generally follow from similar exploration in
the joint Federal/State Beaufort Sea lease sale area and in subnerged state
lands offshore the mid-Beaufort Sea coast. Description of exploration opera-
tions for this leasing proposal draws from the considerable experience in
expl oratory work in both the U.S. and Canadi an Beaufort Seas. Sone circum=
stances are different; these will be noted below. It should be noted that
site conditioms, economic factors, resource requirements, and environmental
considerations may vield different exploration plans for each well and drill
site in the sale area. Specific assunptions om exploration operations and
scheduling are indicated below. These are intended to cover the range Of
exploration operations and practices likely to occur in the proposed sale
area .
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a. “Exploration Activity: Tabl e 1II1.B.1.a.-1 shows a schedul e
of exploration drill site construction and placement, along with exploratory
drilling. During 1987, the year of maxi num exploratory activity, drilling
rigs located on at least three platforns are expected to conplete 10 explor-
atory wells. In the exploratory period, some 32 wells may be conpleted. An

average of two or three exploratory wells may be drilled fromeach drill site,
be it a gravel island or other structure; directional drilling will allow
adj acent tracts to be drilled fromthe same drill site. Mre exploration
drill sites may be used if operators w sh to expedite the exploratory drilling
programin the early years of the |ease term The exploration schedul e shown
in Table II.B.1.a.-1 assunes considerable efficiency of each drill site.
Assum ng no seasonal drilling restriction, a nmaxinum of three wells could be

drilled froma single drill site in a cal endar year.

h. Tinm ng of Exploration: The expl oration program assunes
year-round drilling operati ons. Tabl e 1I.B.1.a.-1 shows that exploratory
drilling would occur in the second (1985) through the fifth years of the |ease
term (1988). If seasonal drilling restrictions were to be inposed in the pro-
posed sale area, the nunber of years required to conplete an exploratory
drilling program woul d be extended. However, 1in the early years of the |ease
term with seasonal restrictions, the same nunmber of exploratory drill sites
may be developed in order to access the nost prom sing geologic structures.
The exploratory drilling program assumes hydrocarbon discoveries in the first
year of drilling (1984). A field delineation, as well as additional explora-
tion activity, continues fromthe second (1985) through the fifth (1985) years
after the lease sale. Although potential |essees in the proposed sale 71 area
may consider these exploration assunptions to be optimstic USGS considers
them to be reasonable for scenario specification in the environnental assess-
ment .

C. Lease Term The lease term for |eases issued to high
bidders in OCS sale 71 is assuned. to be 5 years (standard for all 0CS sales).
The period of the lease term should not significantly alter the environnental
i mpacts analyzed in this EIS. The 0CSLA, as inplenented through MVB regula-
tions governing operations on the OCS | easehold, allows for continuation of
the lease termif the lessee is either drilling for hydrocarbons or has a well
capabl e of producing hydrocarbons.

d. ‘'Types of Exploratory Drill Sites: The term “exploration
drill site” refers ‘to a surface design built for exploratory drilling opera-
tions. The types of drill sites used in the proposed sale 71 area will most
likely, or most frequently, be artificial islands. The use of artificial
I slands as exploration drill sites has been conmon both in the American and
Canadi an Beaufort Seas. The type of island construction has varied between
the two areas in both design and construction materials. Artificial islands
constructed in the Canadi an Beaufort have been conposed of sand and gravel and
have been enplaced on the seafloor by neans of suction dredges. Drill sites
in the Anerican Beaufort have, wuntil recently, been constructed on natural
barrier islands. Al though some pioneering structures were conposed entirely
of ice, currently industry plans to construct sand and gravel islands in
shallow waters within the Barrier Islands. ©No artificial islands have yet
been built outside the land fast ice zone. Different types of artificial
i slands may be constructed, depending upon water depth, distance from shore,

c-%
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availability of borrow materials, and ice conditions. Thus , islands may be
constructed of gravel, sand, and/or silt or conbi nations therecf. Gravel is

the preferred borrow material; however, its availability and cost of transport ,

from borrow sources nmay require other materials which are nore accessible.
The design Of artificial islands may incorporate sacrificial beaches, steel/
concrete caissons, protective moats, and other design features dependi ng upon
the circunstances in order to prevent damage and destruction due to the ef-

fects of €rosion and i ce novenent.. Refer to Appendi X 4 of the BF FEIS re- _

garding details on exploration island design.

Ice islands are al so possible drill sites in the nore shallow waters of the
proposed lease area. However, in conpari son to other types of drill sites,
ice islands pose the fol |l ow ng di sadvantages: (1) the islands are susceptible

to.movement in adverse weather and ice conditions; and (2) as drill sites they

are tenporary structures which can be used for only ome Winter’'s operations.

For operators desiring areusable exploration structure, a nodified drilling
barge may be suitable for exploration of proposed sale 71 bl ocks.  The barge
would be mounted on a gravel bed which would be simlar to the basenent. of a
gravel island; and it would be designed to arctic specifications, e.g., the
vessel would Withstand ice forces encountered in shallow waters and the shore-
fast ice region and in the absence of pressure ridging. Once in place, the
drilling barge would be sunk into position on the subnerged gravel pad base-
ment. Barges could be protected by a surrounding gravel berm or by a support
i ce-breaking vessel (see support and logistics functions below). Operating
depths for this platform type would be approxi mately 20 to 60 feet.

Artificial 1Slands have been built in 20 meters (60 ft) of water in the
Canadi an Beaufort Sea/ MacKenzi e Delta area by ESSO Resources, Canada, using
dredged silt and sand. As an exploration platform gravel (artificial) island
t echnol ogy is possible for nost of the blocks in the proposed sale 71 area.

Recently, Canadi an Beaufort operators have created an artificial island in 72

feet of water using concrete caissons. The use of concrete caissons will @

extend artificial island construction into deeper waters and produce a struc-
ture nmore capable of resisting ice novement. However, beyond a certain water
depth, artificial islands becone less economical im conparison to drillships
particularly in the exploratory mede. This exploration scenario assunes that
a drillship will be used at least once in the deepest waters of the proposed

sale area. It also assunes that at least two wells will be drilled from the -

drillship.

e. Location of Exploratory Drilling: The location O f
ling platforns and exploration wells in the proposed sal e area will generally
follow a sequential nmovenent from nearshore to of fshore over the lease term.
That is, operators are likely to drill first in shallow waters with shorefast
ice conditions where prior exploration experience is greatest. Operators will
then nove seaward to deeper waters, encountering grounded pressure ridges and
greater ice novenent. However the primary factor influencing the pattern of
exploratory drilling will be the di scovery of prospective geol ogical struc-
tures by geophysi cal nethods and the placenent of wells in | Oocations on or
near these structures.

f. Test Structure Requirenent: The jeint Federal/State
Beaufort Sea lease sale included a requirenent im the information to |essees
wher eby | essees could not place platforms or Structures on blocks | ocated in

98
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13-meter-deep waters beyond the barrier islands until a test platform or
structure of a simlar type to be drilled from had been in exi stence in sale-
area.waters deeper than 13 meters for two winter Seasons. The requirement for
such a '"test structure s not anticipated to be needed for exploration of
tracts in the proposed sale 71 area. It should be noted that the USGS
Platform Verification Program requirenents, the requirement for use of best
avai |l abl e and safest technol ogy (BAST) (as required by the OCSLA), and ot her
pertinent provisions of the USGS Arctic Operating Orders are expected to yield
experimental and new platform design features for blocks wWith nore hazardous
ice conditions in the proposed sale area.

g Support and Logistics Functions: Support and | ogistics
functions for exploration operations include the follow ng: The Prudhoe Bay
industrial subdivision is expected to function as the priancipal forward sup-
port base for 0OCS operators and their subcontractors. The support facilities
of the Prudhoe Bay unit operators are not expected to be available for exploxr-
ation purposes in this proposed |easing region. However, lease arrangenents
may be made between the proposed sale 71 operators aad the Prudhoe Bay unit
operators for using unit facilities that are available and not at capacity
utilization.

It is possible that a new expl orati on support base could be established closer
to the proposed lease area if subdivision leasing arrangements ¢an be estab=
lished with federal (BLM), state (DNR),or private (village corporation] land
owners. Locations for new exploration support <camps may be at Canp Lonely in
t he NPR-A near Cape Halkett Oor near Oliktok Point east of the Colville River
Delta. These new exploration facilities are not assumed in this scenario or
their environmental inpacts analyzed since, although possible, a new explora-
ion base is not considered likely. If a new exploration support base is
proposed, an environnental assessnment of its potential inpacts will be pre-
pared in conjunction W th exploration plan approval.

Onsite drilling operations Will be supported by nobile support facilities
which will be transported to the drill site. The drill rigs will be specially
designed arctic rigs which are also mobile.

A newly designed arctic class support vessel may functiom both as a work boat
and an ice breaker to support exploration operations. 1Its function may ini-
tially involve continual and/or periodi ¢ movement around subnerged drilling
barges to break up the ice cover and maintain a rubble field around the
barge. Thus this vessel represents an active ice-defense nechani smin com
parison to passive nechani sns used in past gravel island design.

_ h. Transportation: Transportation for support. of exploration
operations includes the following:

Borrow Materials: Dredges will be used te move of fshore borrow sources, while
conventional surface transport equipment will be used to nove onshore borrow
sour ces. Onshore borrow renoval will occur during the W nter months when ice
roads are in place, while offshore borrow renoval for island construction will
normal |y occur in the summer months when open water conditions prevail.
Qperators may also renove offshore borrow material during winter nonths if
effective and econom ¢ met hods for doing so becone available. A conbination
of these transport and construction nethods is expected ia the proposed sal e

23
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area because of the volume of borrow requirements and variation in tract
distance from shore. Refer to Appendi X D regarding borrow renoval require-
ments in the proposed | ease area.

Support Goods: Support goods will be transported by air, marine, and surface
modes (truck) to the North Slope and thereafter to the drill Site. The heav-
iest equi pnent willbe transported by barge to the platform Site.  The barges
may be left in place to over-winter in the ice in certain tract Iocations
where ice conditions are suitable. This arrangenment would provi de additional
deck surface area beyond the |imted surface area available on exploration
gravel islands.

Ice roads will be constructed from the drill site to shore support facilities
and/or the Deadhorse industrial subdivision. Personnel and light nmaterial s

will be transported by aircraft from drill sites to the Deadhorse facility.

No permanently i nproved roads are expected to be constructed onshore from the
Deadhorse facilities tO proposed sale 71 support bases and/or drill sites
solely for purposes of exploration. :

A critical concern to the operators is access to offshore exploration plat-
forms during the fall freeze-up and spring break-up periods. Presently,
access by vessels or surface vehicles is effectively prohibited because of
unstable ice conditions during the fall and spring periods. Proposed sale 71
operators may develop ‘and utilize air cushion or simlar vehicles to respond
to these conditions. The air cushion vehicle may have optinmum application
eventual |y in the nearshore and farshore areas while avoiding the intermediate
ice zones where shorefast | Ce meets the moving i ce pack. Using this transport
concept | S possible during-sale 71 exploration; however, this i S not assuned
with this scenario. It should be noted that the air cushion vehicle is bei ng
investigated to serve several uses in arctic 0il and gas exploration.
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ABSTRACT

This paper describes the design, planning and con-
struction of Mukluk Island, the largest and most
exposed artificial gravel island in the Alaskan
Beaufort Sea.

The Island was constructed in two stages, with
gravel being hauled over ice road from a shore-based
pit to a natural island and stockpiled in winter and
then transported by barge to site the following
summer.  The unusual construction techniques adopted
to ensure successful project completion in unpre-
dictable arctic conditions are described.

INTRODUCTION

Mukluk IsTand is located in South Harrison Bay at
the junction of OCS Sale 71 lease blocks 191, 192,
205 and 206. It is 150 miles north of the Arctic
Circle, 60 miles west of Prudhoe Bay and 20 miles
north of the Colville River Delta in 48 feet of
water. It is the first gravel island to be built in
Harrison Bay and the site is the most remote, most
exposed and the deepest water location of any island
buiit to date in the Alaskan Beaufort Sea.

From the date of the lease sale on October 13, 1982,
Sohio Construction Company had one year to plan,
design and construct Mukluk Island, including
obtaining the thirty-three necessary permits from
various regulatory authorities.

Within that year, inspite of unusually severe ice
conditions in the Summer of 1983, Mukluk Istand was
successfully completed and the drilling rig moved
onboard.

CONSTRUCTION PLANNING

Preliminary design of the island indicated that a
steep 1 vertical t0 3 horizontal side slope would be
feasible. For a 350-foot diameter work surface, the
volume of gravel would be approximately 1.25 million
cubic yards incTuding an” “allowance for losses.
Gravel was known to be available onshore close to
0liktok Point, approximately 30 miles from the

Mukluk site. Methods of transporting this quantity
of gravel within the next year were investigated.

Consideration was initially given to conventional
winter construction by hauling gravel over ice road
all the way to Mukluk. This scenario had to be
abandoned because of permit schedule restrictions
and the need to carry out the geohazard survey prior
to commencing construction.

Other possibilities, such as the use of an Arctic
drilling structure, converted VLCC, or summer dredg-
ing an island using an offshore borrow source were
also ruled out because of permit schedule restric-
tions.

Construction of the island by barge haul directly
from shore was not practical due to the greater
distance involved and shallow water depth close to
shore. We calculated the available barge capacity
was insufficient to haul this distance with barges
only partially loaded because of the draft limita-
tion. Also, the docking facility at Oliktok Point
would be used for incoming Sealift module offloading
and would therefore not be available for much of the
summer .

A construction ptan was developed including hauling
the gravel t¢ a temporary stockpile on a natural
island during the winter and transporting it by
barge to site the following summer. This had the
advantage that the ice road from shore would be in
protected shallow water with little risk of severe
ice movements during Tate winter.

Thetis Isiand was chosen as the site for the tempo-
rary stockpile because of its location and because
the 12-foot water depth contour is within 500 feet
of the southwest corner of the island. A general
map of Harrison Bay is presented in Figure 1.

Flat-deck barges ranging from 1100- to 3000-cubic
yard capacity were available on the North Slope.
Most of these barges, and the tugboat fleet, were
not ice strengthened but had previously been used in
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the Prudhoe Bay area for various cargo and gravel
hauling operations in open water,

Gravel from the stockpile was to be Tloaded on the
barges using conveyor systems mounted on two gravel
causeways. The gravel would then be transported to
site where it would be offloaded using cranes equip-
ped with dragline buckets. These cranes would
initially be placed on two barges which would be
anchored at the site. Once the gravel pile broke
surface, these cranes would be transferred onto the
new istand and offloading continued. Both the barge
Toading and offloading systems were to be capable of
a sustained production rate of 2500 cubic yards per
hour,

The barge fleet was chosen to achieve an average
haul rate of 40,000 cubic yards per day, allowing
nine hours complete barge cycle time, including
loading and offloading, the 40-mile round trip and a
20 percent downtime, due to weather and equipment
problems.  For the 1.25 million cubic yard total
haul, this resulted in an expected 31-day duration
for the gravel haul. In the event that the gravel
haul fell behind schedule, we planned to utilize
additional barges and tugboats that would arrive
with the 1983 Sealift.

We planned to start sandbag slope protection instal-
lation on day eight of the gravel haul; and, at a
rate of 750 bags per day, complete the 17,000 bag
slope protection in 23 days.

Including mobilization. and demobilization time, and
installation of a dock, well cellars, fuel pits,
etc . on the island, the total construction time was
estimated to be 45 days.

Available but limited data indicated we would be
able to start summer construction work i bout
July 23, although all equipment was to be mobi" ized
by July 15 in the event of an early breakup. In
part, our schedule was governed by the possib- lity
of late season storms delaying construction and
damaging the island in September or October.

ISLAND DESIGH

Design Conditions

island and about to fail in crushing. Loads ¢«
spending to multiyear floes and consolidated ru
proved to be less critical than the spring
breakout condition. -

The ice load increases through the winter as the
thickness increases, reaching a maximum at
spring breakout. This was significant for the
Tuk design since the seabed soil shear resist
also increases with time as it consolidates u
the weight of the island.

Geotechnical properties of the seabed were de
from borings taken at the end of 1982. Gravel

properties were also derived from borings taker
the borrow pit Tocation.

A complete 1ist of design parameters is giver
Table 1 and a section through the island side’
in Figure 2.

| Ice Criteria

A probabilistic approach was used to define
loads. The relevant parameters include:

1. Ice thickness variation with time.

2. Peak indentation pressure variation with
perature and strain rate.

3. Ice movement and movement rate.
4. Air temperature.

From these data, a design ice load for each mont!
the winter was obtained using & Monte Carlo si=
tical simulation. Each winter season was assure.:
include eight major ice movement events and a +
of 4000 winter seasons were simulated. The me
load from each simulated winter was then cr
and analyzed month by month, resulting in the™«
mated ice load for each return period. The ice
increases with fce thickness from November to
when the 20-year return period load is 290 kips
fi'?Ot of island diameter at the middepth of the
sheet.

Geotechnical Conditions

Mukluk Island has a design life of three winter
drilling seasons. It must therefore survive two
open-water seasons after the summer in which it was
constructed. It Is common practice to design off-
shore structures to withstand the extreme conditions
expected to occur once in a duration of five times
the design i1ife of the structure. Thus the 10-year
return period maximum wave height was used to calcu-
late the freeboard required to prevent excessive
wave overtopping and to calculate the stability of
the slope protection.

The soil stratigraphy at the Mukluk site consis®:
an upper layer of lTow plasticity silts and ¢
extending down to bonded permafrost at about 24 -
below the mudiine.

The initial soil strength profile was develope”
triaxial test data accounting for both sample ¢
turbance and strength anisotropy. The undra:
shear strength decreases from 1.3 ksf at the mudl
to 0.5 ksf above the permafrost table.

Oceanographic Criteria

Since, at the time Mukluk was designed, ice Toads
were known with less reliability than wave heights,
Sohio chose the 20-year return period maximum winter
ice load as appropriate. The design winter ice load
represents the case of first-year winter ice com-
pletely surrounding the island and in a breakout
condition, that is with the ice pushing against the

A 10-year return period wave height of 12 fee.
selected based on a proprietary wave hindcast stv
of Harrison Bay. A positive storm surge value ¢
feet was used also based on a hindcast analysis.

p-2
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Island Stability

Mukluk Island has an adequate factor of safety
against failure under both gravity and ice loads.
The results are summarized in Figure 3.  S1ope
stability increases after the end of construction as
the foundation soils consolidate and gain in shear
strength.

Similarly the island resistance to bottom sliding
failure under ice load also increases through the
winter. Initially, this strength increase is more
than offset by the increasing ice 1load, so the
factor of safety against bottom sliding_ decreases,
reaching a wminimum in March, after which it
increases,

For both the gravity stability analysis and the ice
1oad resistance, a three-dimensional analysis was
used.

A minimum island freeboard of 17 feet is required to
provide an adequate factor of safety against trunca-
tion failure at the waterline under ice load. The
foundation soils are expected to settle up to 4 feet
during the life of the island, so to compensate for
this, the island was to be overbuilt to a +21-foot
elevation.

Design for Wave Attack

The freeboard required to reduce wave overtopping to
5 percent of waves in the design storm is 25 feet.
The freeboard to resist ice loads is lower than
this, so a berm of gravel bag’s is placed around the
periphery of the work surface on the exposed west,
north and east sides to bring the effective free-
board up to 25 feet. As the island settles,the berm
will be raised to maintain the necessary 25-foot
freeboard.

The short design life and accelerated construction
schedule resulted in a choice of gravel bags for
slope protection. The 2= and 4-cubic yard polypro-
pylene gravel bags would be placed over synthetic
filter cloth with varying overlap depending on the
location on the island side slope. Two-cubic yard
bags were only to be used on the lower part. of the
slape where 4-cubic yard bags would be too heavy for
placement by crane at the exceptionally long reach.
The greatest bag overlap woulid be used “on the
exposed side of the island close to the waterline.

Previous experience with Arctic islands has shown
that the sandbag slope protection is susceptible to
sTow deterioration in severe storms, especially if

ice floes are continually washed against the
island. Replacement of damaged or dislodged bags is
then necessary to prevent erosion of the island
gravel. Fortunately this is fairly easily accom-
plished so the island can be maintained for several
years.

Hel i deck

It WasS a drilling requirement that a helideck be
located outside the 350-foot diameter work surface.

To maintain adequate slope stability, the 1 vertical
to 3 horizontal slope could not be exceeded. Thus,
a gravel helideck meeting both these requirements
was proposed, forming a “pimple” outside the main
island.

WINTER CONSTRUCTION

Construction of the 150-foot wide, 8-mile long off-
shore ice road between 01iktok Point and Thetis
Island began on January 12. The floating section of
the ice road, approximately three miles long, was 8
feet thick. On January 29, construction of the
six-mile tundra ice road from the Ugnuravik Gravel
Pit to 0liktok Point began. A 270-man temporary
camp was set up at the intersection of the tundra
ice road and the existing gravel road to Oliktok
Point to house the work force. Gravel hauling
commenced on February 22 using a combination of
30-cubic yard Maxihaul end-dumps and Fruehauf and
Load King bottom dumps with a total of 40 vehicles
operating., This start date was one week behind
schedule due to unseasonably warm weather. For part
of the haul period, 50-cubic yard capacity Euclid
B70 bottom dumps supplemented the main fleet hauling
to a rehandling stockpile on the grounded section of
the ice road. This enabled us to recover the
initial schedule slippage and the gravel haul was

completed on April 15 with 1.3 million cubic yards
hauled.

SUMMER CONSTRUCT ION

On April 15, mobilization of equipment and support
facilities from Prudhoe Bay to Thetis Island began
using the ice road from 0Tiktok Point. The 252-man
camp on Thetis Island was set up and commissioned.
In May, construction of two gravel causeways at the
southern side of the stockpile began. A docking
facility was constructed at the end of each causeway
such that three barges could be docked simultane-
ously, one on either side of the western causeway
and one on the end of the eastern causeway as shown
in Figure 4. This arrangement was chosen to match
the loading capacity with the loaded draft of the
various barges.

In June, when the air temperature was above
freezing, the contractor started working the surface
of the stockpile to accelerate thawing and drain-
age. Conveyor systems, mobilized from the Lower-48,
were set up on each causeway with drive-over ramps
so the conveyers could be fed by bottom dump
trucks. The conveyor system on the western causeway
split the gravel four ways so each barge was loaded
at two points. No splitting arrangement was used on
the eastern causeway. The conveyor loading opera-
tion was ready to load gravel at our estimated early
start date of July 15,

During the last week of July, the marine fleet of
tugs and barges had been mobilized from the West
Dock in Prudhoe Bay. Two flat-deck barges had been
outfitted with 4-point anchoring systems and heavy
duty fenders on each side. Cranes, equipped with
dragline buckets, were placed on these barges for
offloading the gravel from the hauling barges.

207 -
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For three weeks the gravel haul was delayed by
almost 100 per-cent ice cover along the western half
of the route from Thetis Island to Mukluk Island.

With icebreaking. assistance, one crane barge was
anchored at site and the first gravel offloaded on
August 8. The site was located to within one meter
using the Syledis Navigation System. In spite of
heavy ice conditions throughout most of August, the
gravel haul was completed on September 19. 1.0
million cubic yards of gravel was removed from the
stockpile on Thetis Island, at. an average haul rate
of 23,000 cubic yards per day. The highest daily
haul rate achieved was 38,000 cubic yards. When
navigating through ice, the barge cycle time
averaged 13 to 14 hours compared to the planned time
of nine hours. By the time the route became ice
free .in early September, slope protection
installation on the island caused delays in off-
loading gravel so the planned cycie time was rarely
achieved.

The outputof the two conveyor systems on Thetis
Island proved to be 2200 cubic yards per hour. Off-
loading barges only approached this rate early in
the construction when the dragline cranes were
operated from the anchored barges.

During gravel placement, the underwater profile of
the isTand was periodically mapped using an echo
sounder. This enabled us to direct. further gravel
placement within the design outboard profile.

Between August 30 and September 29, 11,954 gravel
bags, mostly of the 4-cubic yard size were placed on
the island slopes. The underlying filter c¢loth had
proven difficult to install, especially in stormy
conditions. Bag placement was very slow, particu-
larly for bags placed underwater. Two bagging
plants were operated on the island, each with an
optimum capacity of 40 bags per hour. A third
bagging plant was kept in reserve in case of break-
down. Up to three cranes were used simultaneously,
each with an optimum placement rate of 20 bags per
hour. During September, the increasing hours of
darkness and foul weather hindered the slope protec-
tion installation. The most severe constraint was
the congestion on the island surface as the island
elevation was built up from +5 feet to +21 feet.
During this period only one bag plant and two cranes
were used.

a sudden stippage of the gravel
occurred along the north side of the island. This
was probably caused by placing new fill above
saturated gravel. The area was monitored closely
and no further movement occurred, although small
settlements did occur on other parts of the island.

On September 17,

Guring September, well cellars and conductor pipe
were set into the island and a dock was built on the
southwest perimeter of the island. The dock con=
sisted of stacked holliow concrete blocks previously
used as the dock on Endeavor Island buiit by Sohio
to the east of Prudhoe Bay.

By September 25, new ice had begun to form around
the island, hampering final bag placement and
demobilization work. Construction was completed on
September 30 and the rig move started the same day.

In addition to the camp on Thetis Island, a 7:
barge mounted camp was moored close to the ir
from mid-August to the end of September. The

barge could not. be brought to site for” the i
week of offshore construction due te ice, =~
work force was transported from Thetis Islan:
helicopter. When the camp barge came on site,

change by helicopter was discontinued and pers:
were transported to the istand from the barg
crewboat. During slope protection installation
second camp barge with accommodations for 25 mer
utilized making a total of 100 men at the _Mi
site.

CONSTRUCTION PROBLEMS AND SOLUTIONS

Ice Road Maintenance

Unusually warm weather delayed completion o7
offshore ice road and halted the gravel h¢_

three days. The haul schedule was regainec
increasing the haul fleet and using a surge pi!
mile 7 on grounded ice. Euclid B70s with apy
imately $0-cubic yard capacities were used to

from the pit to Mile 7, the gravel was dumped
reloaded into the 30-cubic yard bottom dumps
transported to Thetis Isiand. Occasional T
cracks occurred in the ice road and were rej:
with large steel plates. Another problem was ¢
gravel which caused warming and melting of u:
lying ice, especially during late March and April

Ice Conditions

Heavy ice concentrations at the Mukluk site, _..
the route between Thetis and Mukluk, delayed
loading gravel at Mukluk until August 8, fror
expected start date of July 23. At this time,
Canadian Class IV icebreaker M, V. Ikaluk was h
to assist the initial gravel placement. The
breaker was used to break large ice floesupwin
the project, then smaller vessels pushed bro'~
away from the anchored crane barge. The Tij
Ikaluk was later replaced by the M. V. Kalvik,
aCanadian Class IV icebreaker, and icebreaking
tinued through August. Other icebreaking vess
including an icebreaking barge, were employee
needed.

When the island was above water, ice tenu..,
become grounded on the windward slopes. Since
ice was liabie to become buried under newly pi
fill, it was Tifted away by crane or pushed aws
boat before it became grounded.

The new island was abandoned twice during Au
because of approaching heavy ice concentr@i
Without icebreaker assistance, it would have
impossible to safely place equipment and perso
on the island during August when pack ice was al
within a few miles of the site.

Aerial reconnaissance was used extensively to in
tigate ice conditions upwind of the site. Whan
movement became complex due to changes im I
direction, a vessel was designated as a “drift b
and would drift with the ice and plot its cou
We found that ice generally moved to the righ
the wind direction, but this varied with the siz
the floe. The ice encountered was mostly first:

B
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ice, fTragments of last year's ridges, but some
. multiyear ice was present.. Floes more than 1000
i feet across and 30 feet thick approached the project
site on several occasions and would have overridden
the partially completed disland had they not been
broken up.

Ice concentrations in excess of 50 percent coverage
along the barge route from Thetis Island to Mukluk
Island caused severe delays throughout August. The
tug and barge fleet, with few exceptions, was not
ice strengthened. When ice did not immediately
threaten the Mukluk site, but was concentrated along
the route, the barges were convoyed closely behind
the icebreaker to enable them to pass through the
ice.  This proved successful but interrupted the
barge cycie with several barges arriving to load or
offload together and with barges having to wait for
others to join the convoy.

Ice floes became grounded in the shallow water
around the loading docks on Thetis Island. This
frequently hindered the barges from coming al ongsi de
the docks. We used tugboats to push this ice out of
the way and regain access to the loading docks.

|__Dragscrapers
p

The method of scraping gravel from a loaded barge
such that it fell between this barge and the barge
on which the crane was mounted proved very success-
ful . However, once the dragscraper crane was placed
on the island, offloading proceeded at a much siower
rate. The gravel itself impeded further offloading
and the gravel could no longer be dumped in its
final position and had to be rehandled.

The dragscrapers proved very inefficient when used
to haul material upslope where the island had been
overbuilt and gravel placed outside the design
profile. The dragscraper cranes also interferred
with slope protection placement. To alleviate these
problems, we offloaded gravel directly using dozers
and front end loaders working off the loaded
barges, Consequently, some gravel was left outside
the design profile.

Orainage

Much of the above-water fill was first placed under-
water and dragged upsliope using the dragscrapers and
consequently had a very high water content. Drain-
age of this fill was prevented by freezing condi-
tions and by further” placement of fill directly onto
the island from the barge. This resulted in a minor
slumping of the fill across the north side of the
island. No further fill was placed in this area for
B several days and no further slumping occurred.

Ice Damage

A1l of the flat-deck barges used for the gravel haul

sustained ice impact damage and several developec

cracks at the bow. Temporary repairs were effected

on these barges to maintain watertight integrity anc
[al Téwirnig continued service.

Tugboat hull damage was less extensive than barge
damage because the tugboats were used in the pushing
mode at the stern of the barge, and were therefore

protected by the barge. Some ice impact damage to
rudders and ,orgpellers occurred. but in only one
case did this cause significant downtime.

To avoid damage entirely would have caused unaccep-
table schedule slippage. Therefore, we maintained a
sufficiently slow haul speedas to keep ice impact
damage to a minimum, avoiding damage severe enough
to halt operations.

Slope Protection

The continuous presence of ice around the new island
delayed siope protection installation until August
30, After this, filter cloth placement and bagging
were frequently hindered by ice or bad weather. The
large panels of filter cloth {210 feet x 50 feet)
were difficult to handle and “necked” in the center
during high wave conditions. During the second week
of September, with approximately 5000 bags placed,
we decided to eliminate further slope protection
below the -24-foot elevation. This reduced the
effective design life of the slope protection to one
year, but additional bags could be placed and the
island upgraded to its original design at a later
date.

CONCLUSIONS AND RECOMMENDATIONS

1. The construction of Mukluk Istand
Harrison Bay was a most successful project in
that absolutely critical shcedule dates were
achieved under extraordinary conditions. The
feasibility of gravel islands in Harrison Bay
has been established farther from shore and in
deeper water than ever before. Of necessity,
novel construction methods were adopted; how-
ever, the project was achieved using existing
equipment available on the North Slope of Alaska.

in South

2. Future summer construction work at similar sites
in the Beaufort Sea should include provision for
adequate ice management support. Just what will
constitute adequate support will depend on the
construction work and its duration, the pro-
jected duration of the construction season, and
the required Tevel of confidence in successful
completion of the work.

3. The open-water season is variable in duration
and start date in Harrison Bay. Ice conditions
during the open-water season are also variable,
ranging from O to 50 percent ice cover. There
are insufficient records to predict even normal
ice conditions during the summer in most of the
Beaufort Sea. Since there appears to be a very
high variability between years, construction
planning must be conservative.

4, Until the Mukluk construction. sumer offshore
work off the North Coast of Alaska had been
confined to relatively shallow, ice-free water.
The Mukluk construction is unique in that
tugboats and barges without ice-strengthening
wer e operated successfully in severe ice con-
ditions, although the cost of repairing resul-
tant, damage was significant. Those barges and
tugboats that were ice-strengthened sustained
considerably less ice impact damage than those
that were not. We estimate that strengthening
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the bow of each gravel haul barge to AB S Ice
Ciass 1C would have substantially reduced, but
not eliminated, the ice impact damage. However,
retrofitting 1ice strengthening on the barges
used for construction prior to starting work
could not have been justified by reduced repair
costs for this project.

For future islands to be buiit by methods sim=
ilar to Mukluk, careful consideration of the
sequence of gravel placement such that rehand-
1ing s minimized, and of the geotechnical
properties of the fill during construction could
reduce some of the logistics and settlement
problems encountered on Mukluk,

Placement of filtercloth and gravel bags for
slope protection on a large island at an exposed

Tocation such as Mukiuk proved to be inefficient
and expensive, as it delayed the gravel haul and
ptacement of the fiil above water. Slope pro-
tection installation from a large barge would
have alleviated this probiem. However. there . .
& strong incentive to find a more practical form
of slope protection. Articulated concrete mat
or similar slope protection could prove cost
effective because of reduced construction time
and increased confidence in success.
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Table 1.

Water depth:
Work surface:

Island freeboard:
Isiand side slope:
Design ice Toad:

Design wave height:

Maximum settlement in
three years:

Mukluk Parameters

48 ft
350-f¢t diameter

+21 ft (at end
of construction) o

1 vertical to
3 horizontal

290 kips/ft
Hg 12 ft

Hpax 22.5 ft

-4 ft

Freeboard required to resist.
truncation failure under

ice load:

+17 ft

Freeboard required to resist

wave overtopping:

+ 25 ft

Berm height. on north, west,

east sides:

+ 25 ft o
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FIGURE & -LOADING GRAVEL BY CONVEYOR

FIGURE 8 - OFFLOADING GRAVEL USING
SYSTEM ONTQ A BARGE AT THETIS ISLAND.

BARGE MOUNTED DRAGLINE CRAMES AT 0
THE MUKLUK SITE.

FIGURE : -~ HEAYY ICE CONDITIONS NEAR THE
MUKLUK SITE DURING CONSTRUCTION.

FIGURE 8 ~ NEW ICE FORMING AROUND MUKLUK
DURING INSTALLATION OF SLOPE PROTECTION:

CAMP BARGES IN THE FOREGROUND.
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Alaska G| and Gas Association at Sale BF EIS Hearings.
This measure would effectively prevent the drilling
of more than one well per rig per year and in sone
cases even one well per rig per year would not be
possible; therefore, the time required to assess
reserves wth due diligence would be at | east
doubl ed and in sone bases tripled; wth correspond-
ing increases in cost. (Testimony, p. 26)

Sohio Testinmony at Sale BF EIS Hearings.

Several of the nmeasures proposed in the EIS as mti-
gating measures which we believe are unnecessary
woul d have a serious negative inpact upon operations
in the leased tracts. Just as an exanple, the three
measures we consider may have the greatest inpact on
operations are sections 1.9, the relief well con-
tingency; 2.1, of the seasonal limtation on opera-
tions; and 2.12, the enforced renoval of exploratory
gravel islands. Adoption of these three mitigating
measures alone could essentially double both the
cost of exploratory operations in the Beaufort Sea
and the tinme necessary to conplete the exploratory
phase.  (p. 38-39)

climatic conditions thenselves provide further
strict time limtations on winter drilling. Gven
the necessity of using ice roads for transporting
heavy |oads to the offshore site, it is presently
unreasonable to anticipate the comencenent of
drilling activities until md-January. This niti-
gative neasure would thus limt the industry to an
unrealistic 2% nonth drilling period. In the nore
renote |locations this could result in at |east two
if not three years being required to drill and fully
test one exploratory well, conpared with three wells
per year under unrestricted but safe conditions.
it is unlikely that a conmpany with even a nodest
| ease hol ding could reasonably evaluate its tracts
within a ten-year lease termunless it had the
financial ability to mount several concurrent oper-
ations. (p. 43-44)

Arco Exploration Conpany on Sale 71 FEIS.
The time table . . . is optimstic. If the seasona
drilling restrictions (as applied to Beaufort Sale
#BF) remain, the nunber of exploratory wells drilled
I's going to be spread over a larger tinme frane,
beyond the suggested 5th year (1988) .

E~1



Arco applauds the BLM for proposing a lowering of
the seasonal drilling restriction to tw months, but
we feel that the seasonal drilling restriction
should not be a part of this lease sale. This
restriction is burdensone and | essens the cost
efficiency of a project. No data, to date, is
avail abl e that indicate environmental damage has or
would occur in the Alaskan Of fshore to support such
a restriction. (p. L-9)

Exxon Company, USA on Sal e 71 FEIS.
Exxon continues to object to any seasonal drilling
restriction. The general objective of thiS restric-
tion is to M nNim ze impact on bowhead whales. We
heartily support the objective, but reject the

method . EXXON and industry in general have strongly
contested the restrictions on leases acquired in the
1979 Beaufort Sea sale . . . Exxon believes the nost

I mportant reason iS industry’ s denonstrated ability
to operate in a safe and environnental ly acceptable
manner in arctic waters. Industry’'s record in OCS
drilling is outstanding. The DEIS recogni zes that
there is “a low probability” of major spills from
exploration activities during Septenber and Cctober.
In the unlikely event of an oil spill, industry’s
clean-up capability will undoubtedly mtigate envi-
ronmental | npacts.

Ef fective exploration will require a prinmary |ease
term longer than the five-year term assumed . . . A
ten-year lease term is essential . . . This need
becomes particularly acute in the event that sea-
sonal drilling restrictions are inposed. (p. 17-18)

Exxon Conpany, USA on Sale 71 EIS.
Although the proposed time of seasonal restriction
is a reduction from previous restrictions, we still
feel it is unnecessary. The restriction is based on
the prem se that loss of well control is a common
occurrence , that all well control problems result in
large o0il spills, and that this spillage occurs for
ext ended peri ods. None of these assunptions are
true.  These restrictions consistently ignore the
record of offshore oil and gas operations , and

i mprovenments in technol ogy. We again reference
industry’s offshore drilling record in an effort teo
denmonstrate industry's technol ogical inprovements

and to allay concerns about oil spills. During the
period 1972-1978 there were only 46 incidents of
| ost well control throughout the United States OCS.
Most of these were of short duration and only three
resulted in oil spillage. The total volume of oil
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spilled fromthese three incidents was 725 barrels.

Gas was released fromthe other 43. Only seventeen
incidents occured during exploratory drilling and
none resulted in oil spillage. In fact the DEIS on
page 154 recogni zes that exploration has a lower
risk of spillage than devel opment. The record for
Al askan operations is even better than the entire US
0cs. Since 1957, 1,450 wells have been drilled in
Al askan waters; yet there have been no drilling
accidents that resulted in [oss of oil

A restriction of drilling operations for a two-nonth
duration woul d inpose costs disproportionate to the
time of suspended operation. In addition to sub-
stantial costs requird to naintain the rig at the
| ocation while not performng productive work, cer-
tain otherwise wasteful operations may also be
required. To safely suspend an exploration well
when drilling is restricted, either casing nust be
run Oor cenment plugs nust be set to isolate the
exposed formations. Since drilling shutdowns are
not likely to occur when casing strings would other-
W se be required, several negative inpacts can
resul t:

a) Extra casing strings may be required. This
may force the operator to give up his deeper
drilling objective, because the telescoping
effect makes it inpractical to work inside
successively  smaller casing dianmeters

b) The operator may be forced to curtail inpor-
tant evaluations? such as coring and |ogging
in order to reach a logical casing point
prior to a required shutdown. Such | ost
information can only be obtained by drilling
a second, duplicate well

c) The operator may need to demobilize several
weeks earlier to avoid being caught between
casing points by a shutdown. This woul d
further | engthen the unproductive period.

W hope that the response to this comrent in the
Final Environmental Inpact Statenment will indicate
that the Secretary has reconsidered the need for
seasonal drilling restriction and that this restric-
tion will have been deleted. (p. L-20)

Sohio Al aska Petrol eum Conpany on Sale 71 FEIS.
Sohio reconmmends that the proposed seasonal drilling
restriction be dropped.

E-3



Al t hough the proposed two-nonth seasonal drilling
restriction is obviously a considerable inprovenent
over the seven-month restriction presently enforced
on State and Federal Beaufort Sea leases, even in
its attenuated form, it i S inpossible to justify on
objective sci enti fic grounds. [ because] . . . (1)
the risk of a major oil spill based upon past
i ndustry experience in Al aska and the Lower 48 is
extremely low; (2) oil spill Technol ogy and tech-

ni ques exi st and would result in cl eanup of nost eil
spilled; (3) safety, training and spill prevention
techni ques on exploration rigs make an oil bl owout

an extrenely unlikely event; and (4) disturbance to
the bowhead whale from of fshore petrol eum operations
has not and will not have significant harnful

i npacts on this endangered species.

In addition to the lack of scientific justification
for this seasonal drilling restriction, it is also
inportant to comsider the negative econom c inpacts
of a two-month drilling shutdown. An operator has
very little flexibility of action in a well being
drilled up to the September i1st shutdown date. To
leave a large section of open, uncased hole exposed
for two nonths is to invite losing the hole due to
its walls col | apsi ng inwards. It is preferable to
case the hole prior to suspending it for the two
months Shut down. However, the deci sion te case a
hole is determned by the geol ogy and the proposed
total depth of the well, not by the tine of year.
It has been calculated that if a casing point is
reached between August 5th and Septenber 1st, it is
econom cal |y advantageous to suspend the well ime-
diately after setting the casing and then renain
shut down until Novenber 1st.

Actual rig, crew and associ ated equi pnent costs of a
Sohio rig operating om a typical exploration well on
an island in the shallow areas of the Beaufort Sea
are $150,000/day in an operational node and $75,000
in a standby phase. These figures are not hypothet-
ical but real rates which Sohio regularly incurs.

Using those figures, it is possible to calculate the
cost to an affected well of the shutdown. The min-
imum cost is $5.5 million, @ figure which can
escalate to $10.2 mllion depending on the circum-

stances of the well . . . It is quite realistic to

forecast that an exploratory well drilling site in

the sale area will cost from $15 to $100 million .
The actual drilling of the well itself will

probably cost from $15 to $30 million, the final
anount being deternmined largely by the tine it takes
to conpl ete the well. Consequently, the $5.5 to
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$10.2 mllion extra costs caused by the two nonths
shut down quoted above do not take into account the
value of the |arge anount of noney used for pad con-
struction.

These additional drilling costs would ultinmately
translate to increased costs for consumer and
decreased revenues for governnent.

Finally, this stipulation would also del ay, the
ultimate production of critically needed energy
resources fromthis high potential |ease sale area
due to the greater time required to explore, test
and delineate discoveries.
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APPENDI X F

DI SCUSSI ON OF METHODOLOG% FOR EMPLOYMENT HOURS
AND COST | NFORVATI ON FOR EXPLORATION
AND ARTIFICI AL | SLAND WORK



The information in this appendix is intended to provide a basic under-
standing Of the methodology used to devel op the enployment ‘work hours

and labor cost information appearing in Tables 21, 22, and 23.

The understanding of this methodol ogy will be enhanced by considering
the information in Table 14 (Air Support Operations), Table 15 (Marine
Logistics), Table 18 (Gravel Island Summary Data), Table 19 (Exploration
Well Data Summary] , and Table 20 (Exploration Drilling Operations,
Typical of On-Site Wirk. Crew), as well as Tables 21, 22, and 23 them-
sel ves. All information on construction and |ogistical operzglt i ons
related directly to work sites was devel oped as a unit or sequentially,
and the information on sizes of crews, work weeks, nunbers and types of
personnel, actual results achieved, etc. are essential to the overall

cal cul ation of work hours and | abor costs.

As further definition, the term “labor cost”, as used in this repot,
refers directly to gross wages paid and does not include fringe benefit
information, housing or housing allowances, food provided or allowances
therefor, Or any other direct or indirect nonetary or in-kind forms of

conpensati on.

Therefore, crew size, tripdata, aircraft or vessel types, and duration
of assignnments relate directiy to the work hours and labor costs
reflected in succeeding tables. Simlarly, the volume of naterial
noved, nature of equipment, distances, and nmobde of transportation for
gravel island construction, as appear in Table 18, relate directly to
the work hours and | abor costs in the summaries appearing in Tables 21,

22, and 23.



In Table 19, key factors include length of time between well spud date
and completion date, mode of transportation to and from the drill site,
and other support features. Similarly, the composition of the typical
on-site work crew, as described in Table 20, provides the basis for the

calculation or estimation of work hours and labor costs.

The basic met hodol ogy in ascertaining work hours and | abor costs for
exploratory well operations began with a determ nation of number of
individual workers involved in.particul ar unit of work on a daily
equi val ent basi s. For exanple, in land transport and handling of a
drill rig, classifications involved include crane operators oilers,
drivers, swampers, and a foreman or pusher. The nunbers of personnel on
an operation requiring single shifting or double shifting are considered
and total work hours per day arrived at for that unit Of work. Collec-
tive bargai ning agreenents or actual wages paid, as provi ded by contrac-

tors for a particular year, e.g., 1981, 1982, or 1983, were then applied
agai nst those work hours, on a classification-by-=classification basis.

Consideration for overtine hours conpensati on was also put within that

cal cul ati on. The end result is a number of hours fOr a daily operation

of that unit and the daily labor costs for that function.

The sanme met hodol ogy was utilized in estimating the hours involved and
the costs for labor to operate a tugboat for ome day, provide air trans-
portation for one day, provide the Sservices of a drilling crew for one
day, offering catering services for the one day, provi de oil field
services support for that one day, and have on hand the miscellaneous

support required for the one day period of time. In all cases, the



labor cost was calculated from prevailing wages for the particul ar
period of tine, utilizing labor agreenent rates whenever these were

avai | abl e and applicabl e.

An important. consideration was ascertaining t hrough interview, the
number Of days involved in the work which was perforned. This provided
a direct relationship to ddily work hours and | abor costs in order to
arrive at the estinmated or extrapolated data appearing, in this case, in
Table 22, “Enployment Summary of Estinmated Work Hours and WAges.” As a
means of verification of, the estinmates resulting, interviews with con-
tractor nmanagenent personnel included requesting fromthemtheir daily
or weekly labor cost data. This was used for conparative purposes with
the calcul ated data and for adjusting estimates as necessary to arrive

at realistic hours and dollar figures.

Essentially, the sane nethodol ogy was used to” provide estimtes of hours
and dollars for gravel island construction, with the principal dif-
ference being the variation in the size of work crews on a daily basis.
Some gravel island construction projects required rather considerable
use Of air transport backup for workers, and sone required al nost nome,
except on-call services. Some necessitate considerable marine support,
and some frequired none. The surface novenent of the gravel from
extraction at the pit to either a dock for water transport or all the
way to the site via ice road, was a consistent feature. However, the
extra handling of nulti-nmode transport required nore time and cost than
transport via an all-surface node. Aso, construction of an ice road,

as applicable could introduce additional time and cost factors.



The basis for the time and cost estinmates was oprincipally interviews
with contractor managenment personnel, plus extensive review of any
witten information that dealt with the size of crews, estimated work
hours for a project, details of changes in work methods or Systens, and

the type of equipment used.

As in the exploration program cal culations, it was necessary to ascer=
tain, by interview or estimate, the conposition of the work crew, as
well as the size, and then apply the work shift net hods in effect for
wor k hours and the applicable labor rates for that period of time,
adjusted for overtinme or other factors consistent with the labor

agreements or practice of the enployer.

Different. levels of reliability of information can result from this
appr oach. However, there was no reasonable alternative to provide
pragmatic data for this report. 1In those cases where it has been. pos-
sible to revi ew results, t he opi nion of those management people
with whom diScussions were held was that the resulting estimates were
within the general paraneters of their estimating procedures. There was

no indication of a plus or 2 minus percentage error probability.

In the reviews conducted, it appears that the reliability for gravel
island construction WAaS highest when related to the Endeavor/Resol ution
Island sSites in1980/81. Themost definitive contractor nanagemnent
interviews took place in connection with that program A reasonabl e
sanpling of the conpanies involved in actual drilling Or in support

activities during and followi ng the calculation of information supports



the use of the nethodol ogy, although there is no reason to expect that
it would approach the accuracy of individual conpany pay records if
those were indeed available for review.  The methodology utilized is
consi stent with the cost estimating procedures of some of the conpanies
with whom di scussi ons were held, in that some utilized a unit tinme and
cost factor, while others used total Work hours and COSting on an over-

all basis.

To illustrate the nethodol ogy in operation, the calculations for con-
struction of the Endeavor/Resolution Island sites (Table A-1) and

exploratory drilling for Jeanette Island No. 1 (Table A-2) are shown

below.

Exanpl e Cal cul ation

Estimated Work Hours and Wages

Mbbi lization, Drilling, Demobilization

Jeanette | Sl and No. 1

The general nethod for cal cul ating the enpl oynent hours and wage sunmary
for each exploratory well, including mobilization and denobili zation
appears in the section titled Research Methods. As indicated in that
section, each work segment was expressed in daily equivalents con-
strutted frominterviews with nanagerial personnel in each area of work
and fromsalary and wage infornation applicable during the appropriate
work year. The prototypical work force daily equival ents for explora-

tory wells are shown imediately below.



# of # of
Land Transport and Handling: Workers  Shifts Work Hours

Crane Qperators 2 b3 = 48
Oilers 2 x 2 = 438
Drivers 10 X 1 = 120
g 1 = 60

Swampers x 2 = 48
Foreman “ x 2 = 24
Daily Total 348

Using wages applicable for the specified crew during the 1981-82

season, the daily wages, including overtine, total $7,944.

Paid Work  Accrued Hours Tot al

Marine Transportation: Hour s/ Day Ti me- of f Hours
Master i2 10
Mate 12 10
Engineer 12 o
Deckhand 12
cook 12 9
Daily Total 60 47 107

Using wage rates applicabl e to the 1981-82 season, per union agree-

ment ; the daily wage costs incurred for the specified crew totals

$1,088.
Daily
Air Transportation: Work Hours .
Pilot 10
Co=-pilot 10
Daily Total 20
€

Daily labor costs for all aircraft for 1981-82 season are estimated

at $600.



4. Dril-ling Crew:
Toolpushers pl usS 27-man Crew average,
Crew conposition as specified in Table 20.
Total daily work hours include overtime as estimted by con-

sensus of discussions with drilling conpanies’ managenent.
Estimated total daily work hours: 550 hours
Estimated total daily |abor cost: $11,000

5. Catering Contractor Crew:
Six person crew, conprised as shown in Table 20.
Estimated total daily work hours: 72 hours
Esti mated total daily | abor costs: $ 1,200

6. 0ilfield Service:
Ten persons conprised as shown in Table 20.
Estimat ed total daily work hours: 120 hours
Esti mated Total daily labor costs: $ 2,500

7. Mscellaneous Support (Weather, Medical, Oher M scellaneous:
Ten persons conprised as shown in Table 20.
Estimated total daily work hours: 120 hours
Esti mated total daily | abor costs: $ 1,400

The exanple worked out in Table A-1 displays the cal culations supporting
the enpl oynment wages and hours data for Jeanette Island No. 1. This

exploratory well was selected for illustration because it enployed all

three aspects of transportation (land or ice road, water, and air).



TABLE A-%

EXAMPLE CALCULATION
ESTIMATED WORK HOURS AND WAGES
GRAVEL ISLAND CONSTRUCTION
ENDEAYOR/RESOLUTION
1980

CONSTRUETION CONTRAGIORS (2}
GRAVEL PIT TG POCKSIDE STOCK PILE - SINGLE SHIFT, 12 HOURS

_ Cumulstive Ho ues/Day
Totsal
Straight Time Psy Rate Total $'s No. of liours Total

__Work Ferte = Ho, Shtfes Wovked (O/T Equivslent) (Straight Time) Per Day ~ _Days  Worked Payroll (§)
Super incends: i 1 2 (Selariad) P 301 4 ARA 22,274
Foremon 2 1 26 28 21.50 602 7% 1,776 66,5473
Opavators 2 t 24 28 20.67 573 7% 1,776 42,602
Oflece 2 i 74 28 18.26 519 7% 1,776 7.av
TLaborers 6 H 48 56 15.40 862 74 3,552 63,788
Deivers 6 1 72 86 17.25 1,449 76 5,328 107,226
Kechsnies 1 ] 12 % 20.47 287 4% 888 21 209
Service Otlers 1 t 12 16 19.92 2 7% __888 20,637

TOTAL * 1% (193 228 6,865 16,872 359, 896

DOCK TO SITE WORK - AL 2, DOUBLE SHIFT, 2 - 12 HOURS

Supeevision/Ceneral Assigument
Superintendont 2 2 4R (Bolovied) .- 1, 204 16 3,552 /9,006
Foremen 3 2 72 8% 21.50 1,806 74 5,128 133,644
Hecheaics 5 2 120 140 20.47 2,865 74 8,880 212,069
Service Dilers 2 2 48 36 19.92 1,116 13 3,552 82,548

SUBTOTAL 12 [26) 988 1,291 23,312 517,357
Bock
Operotors 2 2 48 56 20.67 t 166 7% 3,552 sS4, 82R
Otlers 22 2 _&B 56 18.26 1,023 T 3,552 75,669

SUBTOTAL 4 (:5) 56 2,169 7,104 160,497
General Site Work
Operatov-Dragl fne § 2 24 mn 20. &7 $73 76 1,776 462,414
Operatoe-Ceane 1 2 26 28 20.67 §73 7% 9,775 42,414
Ofler 2 2 48 86 18.26 i 022 7% 3,552 75,66'3
Operutor-Losdex 1 2 26 28 20.67 57-3 74 1,776 62,416
Drivers 2 2 48 56 17.25 966 74 3,552 71,484
Surveyors 3 2 72 84 17.68 1,483 7% 5,328 199,712

SUBTOTAL 10 (20) 240 5,190 17,760 384,107
Sandba8sine/Protective
Operator-Lender 2 & 48 36 20.47 1,146 7% 3,552 B4, 828
Operator-Crane 1 2 2% 2% 20.47 573 78 1,776 62,414
Oiler H 2 26 28 18.26 51% % 1,776 37,836
Laborers [3 12 144 168 15.46 2,587 7% 10,656 191,452

SUBTOTAL 10 (20) 260 4,837 17,760 356,528
TOTAL (72 1,564 19,167 63,936 1,418,489

HARINE TRANSPORTATION

Haster 3 3 &8 (+40)% €266. ga/doy 1,060 7% 6,512 76,960
Hete 6 6 8 (+60) £225 0G/doy 900 7% 6,512 66,600
Enginees & ) 48 (+36) @182.50/dey 730 7% 6,216 54,020
Deckhond & & 48 (+36) 186 . 00/day 720 74 6,216 53,280
Cook ) b 48 36 @177.50/dsy __Ti6 74 _6,216 52,540

TOTAL 20 260 (-188) b, 108 31.672 303,400

* Authorixed time off accumulstes for payeent during scheduled time off.

Rote:

Merine tromsportation utilized cthree tugs full-time for tromeport, plus one work tug snd ome personnel boat ocme<half
time eoch during the 74eday cometruction period. Therefore, & 4-bont equivalent was used for cslculations.

Crew members are paid on 2 daily bseis pursusnt to uaion ag These provide for paymeat to be
sccusulated for suthorized time off duciag scheduled periods off duty upon the employee return to home port. For
purposes of this report, the actusl work time (12 hours) heo been incressed by suthorized time off (9 or 10 hours

depending on clsssificstion) to reflect pay hours; snd the deily rate incressed to include provision for that paymeamt.

-



TABLE A-2

EXPLORATI ON WORK HOURS AND WAGES
JEANETTE ISLAND NO. 1

Hour s ($)Wages Tot al
Days /Day | Day Hoyweges
MOBI LI ZATI ON
Land Transportation & 12 348 7,944 4,176 95,328
Handling
Marine Transportation 4 107 1,088 428 4,352
Air Transportation 12 20 600 240 7,200
SUBTOTAL 4,844 106, 880
DRILLING OPERATI ONS
Land Transportation & 45 72 1,649 3,240 74,205
Handling?
Air Transportation 84 20 600 1,680 50, 400
Drilling Crew 72 550 11,500 39, 600 828, 000
Catering & Canmp Services 75 72 1,200 5, 400 90, 000
0il Field Service Specialties 72 120 2,500 8, 640 180, 000
M scel | aneous Support® 72 180 2,100 12, 960 151, 200
SUBTOTAL 71,520 1, 373, 805
DEMOBI LI ZATI ON
Land Transportation & 7 348 7,944 2,436 55, 608
Handling
Marine Transportation 9 107 1,088 963 9,792
Air Transportation 10 20 600 200 6.,000
SUBTOTAL 3,599 71,400
TOTAL 79,963 1,552,085

! Includes surface pad and ice road construction and nmai ntenance.

‘For Jeanette Island No. 1, based on actual data, included an average Of
fifteen persons rather than ten pPersons as provided forinformula.
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