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ABSTRACT

The Mnerals Mmnagenment Service (MVS) conmissioned this study to obtain an
historical accounting of exploration activities and the effects of federal
of fshore leasing activity in the Bering Sea for the 1980 through 1984
study period. 1In the course of this research, over seventy firms who were
active in Bering Sea exploration as either |ease operators or service
contractors were contacted. This report of the findings of the studv
includes a description of past, present, and future exploration activities
and their effects on enploynent and the economy. Information presented in
the report will assist the MV5 to nore reliably assess the potential
effects of future oil industry activities in the Bering Sea on | ocal

conmunities and the State of Al aska.

Petrol eum exploration activities in the Bering Sea Quter Continental
Shel f (OCS) began with geophysical surveys in 1963. From 1976 to 1983,
Continental O fshore Stratigraphic Test (COST) wells were drilled and
regional geophysical and geol ogical studies were conducted, Tracts were
| eased in the Norton and the St. George basins in 1983, and tracts were
| eased in the Navarin Basin in 1984. Eleven exploratory wells were

drilled in the relatively intense exploration effort that began in 1934,

Pre-lease exploration activities included regional narine seismc surveys,
hi gh-resol uti on geophysical surveys, geological (geotechnical and geo-
chem cal) surveys, airborne geophysical surveys, and the installation and
operation of navigation systens. Drilling phase activities included
drilling vessel operations, marine and air support services and bases,
| ease operator supervision, and the serivces provided by nunerous
speci ali zed contractors such as mud | oggers and divers.
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Marine support bases for the exploration activities included Captain's Bay
near Unalaska and to some extent Nome. A new facility was built at
Captain’s Bay expressly for the purpose of supporting Bering Sea explor-
ation. Fuel, water, food, and drilling supplies were staged from these
bases. Air support bases at Cold Bay and Norme were used to support

hel i copters transporting crews to the drilling vessels.

Enpl oynent and expenditure data were obtained for all pre-lease and post-
lease exploratory drilling phase activities. The expenditure estinmates in
this report do not include facilities construction expenditures, the
capital cost of acquiring the vessels used in geophysical exploration, or
the cost of acquiring leases. The enploynment estimates do not include
facilities construction enployment, the |abor of governmental regulatory

agencies, or secondary enploynent estimates.

During the 1980-1984 period, almst 4000 person years of enployment were
required for oil exploration in the Bering Sea. Approximately 510 person-
years or 13 percent of all enploynment related to exploration activities in
the Bering Sea OCS went to Al aska residents, and 255 person years or 6.5
percent went to local residents. Total wages and salaries paid during the

1980- 1984 period approached $166 mllion, with Al aska residents accruing

approximately 11 percent or $18 mllion.

Total expenditures during the period exceeded $500 million. About $126
mllion, or 25 percent of these expenditures were nade in the State of
Al aska. Local expenditures made in comunities on or near the Bering Sea,

approached $44 mllion or 9 percent of the total
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1.0 | NTRODUCTI ON’

1.1 PURPOSE AND SCOPE OF STUDY

The Bering Sea is a promsing frontier area in the continuing search for
addi tional donestic reserves of hydrocarbons. The potential reserves of
the Bering Sea represent approximately 10 percent of the estimated undis-
covered offshore oil resources of the U S. (Dames & More, 1982). There
are many prom sing geol ogical formations in the Bering Sea. and this poten-
tial for hydrocarbon production is likely to stinulate a substantia

increase in exploration activity in the next few years.

Bering Sea petrol eum exploration was conducted at a relatively low |eve
of activity for many years. Seismc surveys conducted in 1963 first indi-
cated the petroleum resource potential in the area. In the followng 12
years, other geophysical exploration activities reinforced the origina
positive indications. In 1976, the first Bering Sea Continental O fshore
Stratigraphic Test (COST) well was drilled in the St. George Basin
Beginning in 1980 a series of four additional COST wells were drilled in
the area. In 1983 the first Bering Sea |ease sales occurred for the
Norton and St. Ceorge basins. Since then, the magnitude of petrol eum
operations has increased with each |ease sale. These operations wll
expand significantly if commercial quantities of oil are discovered
Since previous petroleum operations in this area have affected the human
and natural environnments, it is likely that the effects will increase as
the scale of activity increases. However, an accurate assessment of
these effects is often difficult since there is insufficient information

avail able on the affected environnent.



The U.S. Department of the Interior, Mnerals Managenment Service (MMS} has
regulatory and permitting responsibilities related to |leasing. explor- '
ation. devel opment. and production of offshore oil and gas resources. I n
addition, MV5, other federal agencies, and state agencies are charged wth
protecting the human and natural environnments while allow ng devel op nent
of the Quter Continental Shelf (OCS) resources. Wwen the regulatory
agencies are uncertain of the potential effects of petrol eum exploration
and devel opnent on the environnent. they nust assune a conservative
posture to ensure that the stipulations and other regulations controlling
the activities of the petroleumindustry will, in fact, protect the
environnent. Oten, as additional information becones available and the
degree to which petroleumrelated activity affects the environment is
better understood, the initial stipulations or regulations are nodified to

be nore or less stringent while still ensuring that environnmental goals

are achi eved.

In order to predict and evaluate the effects of OCS devel opnent upon the
human environnent within the State of A aska, MVS conducts the A aska OCS
Social and Econonmic Studies Program (S ES P). The SESP is a multi-year
research effort that includes several conpleted projects as well as contin-
uing studies of the human environment in the Bering Sea. The genera
approach followed in SESP studies of the effects of petroleum activities
is to conduct a three-step analysis. This initiates with a projection of
maj or petroleumrelated activities, progresses to forecasting the direct
and indirect population and soci oecononi ¢ changes, and concludes with an

anal ysis of the effects of these changes.
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To date, most of the analyses and resultant stipulations for Bering Sea
| ease sal es have been based upon work that was conpleted prior to the
| ease sales. These studies provided information on expected |evels of
enmpl oynent and equi pnent depl oyment, as well as the likely timng and

expendi tures for OCS devel opnent.

To obtain nmore current information on the extent and effects of petroleum-
related OCS activities in the Bering Sea, MV5 contracted with Patrick
Burden & Associates, in cooperation with Dames & More, to conduct a study
of relevant OCS activities in this area. The purpose of this study is to
obtain sufficient information to provide an accurate description of OCS
devel opment in the Bering Sea since 1980, including information regarding
events. equi pment, timng, enployment, and expenditures. [In addition,
this study is designed to determne the effects of OCS activities,
including the effectiveness of stipulations, and to integrate data

collected by federal and state studies.

This report, which presents a summary of the findings of the Bering Sea
survey. is divided into three mpjor sections: Background information on -
Bering Sea exploration (Section 2.0); a description of the exploration
process (Section 3.0); and a discussion of the effects of exploration

activities on econom c characteristics of the area (Section 4.0).

The remaining portions of this introduction present a brief overview of
petrol eum devel opment in Alaska (Section 1.2} and a summary description of

the research nethods used in this study (Section 1.3).



1.2 PETROLEUM DEVELOPMENT IN ALASKA

The first commercial discovery of oil in A aska occurred in 1902 near
Katalla, @ now abandoned comunity |ocated approximately 80 mles south of

Cordova on the Qulf of Alaska coast. Production continued until 1932 when *

fire destroyed part of the production facility.

The nmodern era of petrol eum devel opment in Alaska began with the discovery
of oil in the Swanson River area on the Kenai Peninsula in 1957, and the
first offshore petroleum discovery in A aska occurred in 1964 in the
waters of nearby Cook Inlet. In that same year the State of Al aska began
| easing land on the North Slope for oil exploration. The Prudhoe Bay
oilfield was di scovered in 1968, and planning for devel opment of the field
began that year. Production fromthe field was delayed until conpletion
of the TransaAlaska Pipeline Systemin 1977. Al though a nunber of other
fields have been discovered in the vicinity of Prudhoe Bay (such as
Kuparuk, Milne Point, Seal Island, Endicott, Wst Saks Sands, and Poi nt
Thonson), only Kuparuk and Prudhce Bay are currently producing. Milne
Point is under devel opment, and devel opment of the remaining reservoirs is

under consideration by the | ease owners.

The first federal |ease sale of the A aska offshore area was held in April
1976 in the northern Qulf of Alaska. Since that time, there have been ten _
additional |ease sales, three of which have been in the Bering Sea.
Al though exploration activities have occurred in |leased areas on the

Al aska OCS, they have not yet resulted in comercial discoveries.



The Bering Sea OCS area extends from the Alaska Peninsula and its continu-
ation as the Aleutian Chain, northward to the Bering Straits. As shown in
Figure 1-1, this area contains five OCS planning areas: Norton Basin, St.
CGeorge Basin, Navarin Basin, North Al eutian Basin, and St. Matthew Hall.
Lease sal es have been conducted for the first three planning areas.
Exploration drilling has taken place on |eases in Norton Basin and St

George Basin, and several firns plan to conduct drilling in the Navarin
Basin in the summer of 1985. A lease offering for the North Aleutian
Basin is scheduled for Decenber 1985. St. Matthew Hall is not included on
the present |easing schedule. (Additional information on exploration

activities in the Bering Sea is presented in Section 2.1.)

1.3 RESEARCH METHCDS

The study of Bering Sea OCS activities from 1980 through 1984 was con-
ducted from Cctober 1984 through February 1985. As described bel ow,
information was obtained from published docunments and interviews wth
| ease operators and support contractors. Field verification was not
included but will be partially achieved through public and industry review

of the draft of this docunent.

In the initial phase of the study, the project team assenbled and revi ewed
avai |l abl e published docunents for pertinent data. The primary sources
were exploration plans and environnental reports; permt applications and
simlar public documents on file at public agencies; petroleum and con-

struction industry trade publications (e.g., ©il and Gas Journal, Al aska
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Report, Alaska Construction and O l, and Ofshore) that regularly report

on the status of industry plans and projects; newspapers from severa

Al 'askan comunities; and available studies on relevant OCS related topics

The extracted data were reviewed for tineliness and adequacy for the
project, and data gaps were identified. The necessary additional infor-
mati on was obtained by further research of docunents or file data, and
through interviews with (1) industry personnel about oil exploration in
the Bering Sea, and (2) staff nembers of public agencies responsible for

managenent of OCS expl orati on.

Contacts were made with |ease operator personnel and with staff nenbers of
firms providing services or equipment to the |ease operators. Because of
the different types of data requested in the scope of work for this study,
different sets of questions were asked of |ease operators, marine support
contractors, air support contractors, shore bases, and other contractors,
This arrangenent assured full coverage and conparability in the quality of

data collected from | ease operators and contractors.

The project team contacted over 100 firns and agencies to obtain the
primary data for this report. A critical aspect of contacts with
operating firms was the verification of exploration data. Verification
was necessary since published data sources were sonetines in disagreenent,
and unforeseeable factors occasionally necessitated revising exploration
plans after publication. In addition, the |ease operators and support

contractors represent an extensive source of information, whereas



information presented in general interest publications or even trade
journals often did not neet the level of detail and specific data

requi rements of this study.



2.0 BACKCGROUND ON BERI NG SEA EXPLORATI ON ACTIVITIES

2.1 EXPLORATION ACTIVITIES BY BASIN

This section of the report briefly describes the exploration activities
that have occurred in the Bering Sea from 1980 through 1984. During this
time period, |ease sales were held in three of the five Bering Sea OCS
Planning Areas: Norton Basin Lease Sale 57, St. George Lease Sale 70, and
Navarin Lease Sale 83. A fourth sale, to be held in the North Al eutian
Planning Area, is schedul ed for Decenber 1985. As stated previously, no
| ease sales are currently planned for the St. Matthew Hall Planning Area.
Figure 2-1 illustrates the sequence of exploratory drilling in the Bering
Sea OCS from 1980 through 1984. \Well nanes, nunbers. and owners are
listed in Table 2-1. As indicated in Figure 2-1, Wells Nunmber 1-0¢S-
Y-0454. 1-COCS-Y-0477, and 1-ocs-Y-0411 were conpleted after December 31,

1984. Data regarding these wells is not presented in the report.

2.1,1 Norton Basin

The Norton Basin is generally |ocated between St. Law ence Island and the
Seward Peninsula. Norton Basin Lease Sale 57, which was held on March 15,
1983. was the first lease offering in the Bering Sea OCS. A total of 418
bl ocks were offered, with 59 |leased. Exxon was the highest bidder on 45
tracts and ARCO was hi ghest bidder on 11. Oher successful bidders
i ncluded Chevron, Shell, and schio. The |ease sale area is shown on

Figure 2-2.



Figure 2-1

EXPLORATION IN THE BERING SEA OCS , 1980 - 1984
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Prior to the sale, two Continental O fshore Stratigraphic Test wells (COST
wells) were drilled in the Norton Basin Planning Area. The first well,
which was | ocated about 55 miles (88 kilometers) south-southwest of ¥Nome,
was drilled by ARCO on behal f of 20 other conpanies during the summer of
1980. The second COST well, drilled in the sumrer of 1982. was conpl et ed
by ARCO on behal f of 19 other conpanies. This well was |ocated about 50

mles (80 kiloneters) east of the first COST well.

The first exploration wells in the Norton Basin were drilled by ARCO and

Exxon in the sumrer of 1984. Exxon used the jack-up rig Rowan Middletown

to drill VeIl Number 1-COCS-Y-0414" in June and July, and \Well Nunber 1-ocs-
y-0430 in July and August. VeIl Nunber 1-OCS-Y-0414 was plugged and aban-
doned as a dry hole, but no results have been released for Well Nunber
1-OCS-Y-0430. In June, July, and August of 1984, ARCO contracted for the
jack-up rig Key Hawaii to drill Birch Well Nunmber 1-OCS-Y-0436; data for

this well have not been rel eased.

2.1.2 St. CGeorge Basin

The St. George Basin is |ocated east and sout heast of the P ribilef | sl ands

and west of Bristol Bay. The |ease sale area is shown on Figure 2-3.

Governor Sheffield did not concur with the Departnment of Interior’s
determ nation as presented in the proposed Notice of Sale for St. Ceorge
Lease Sale 70 that Lease Sale 70 would be consistent with the State of

Al aska’s Coastal Mnagenent Program Consequently, two stipulations and



Figure 2-3
$T. GEORGE LEASE SALE 70
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Lease operators drilled five exploration wells in the |ease sale area
bet ween June and Novenber 1984. Mobil, Chevron, and ARCO had each com
pleted one exploration well by December 1. 1984. and Exxon had conpl eted
two wells. Additional wells were underway in the |ease area but had not
yet been conpleted as of December 31, 1984. Because these wells were not
conpleted within the study time period, they are addressed as future plans

(see Section 3.4.1).

2.1.3 Navarin Basin

The Navarin Basin is |located west and northwest of St. Matthew Island. It
consists of three distinct subbasins, one of which extends beyond the U S.
Continental Shelf and straddles the U S. -Russia Convention Line of 1867.
The actual location of this line is presently being negotiated by the US.

State Departnment and the U S. S R

Navarin Lease Sale 83 was held-on April 17. 1984. The l|ease sale area.
which is shown on Figure 2-4, consisted of over 5,000 bl ocks. with 163
| eased. The total area of the |eased blocks is 928,000 acres (375.562
hectares). Bids for 17 bl ocks covering 96.784 acres (39.169 hectares)
were accepted by MMS in the area of the 1867 Convention Line. Leases for
these bids cannot be issued until an agreenent is reached between the U S.
and U S.SR Future activities in this |ease sale area are addressed in

Section 3.4.1.



Figure 2-4
NAVARIN LEASE SALE 83

EXPLANATION

&3°
D Lease %1,83 Blocks Offered

D baseS.1.834.eased Tracts

M 010 20304050
+ Cost Well WMog ™0

62°
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60°

17ge 8@

ource: Alaska Map Service, 1985
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Prior to, the |ease sale, one COST well was drilled in the Navarin Planning
Area. This well was drilled by arco during My through Novenber of 1983.

on behalf of 17 other conpanies.

2.1.4 North Al eutian Basin

The North Aleutian Basin underlies part of the Al aska Peninsula and
extends north into the Bering Sea. The area has been considered for
| easing since at least 1975. In Cctober 1983, a |ease sale was proposed
for an area termed North Al eutian Shelf Sale 75. However. This sale was
post poned until Decenber 1985 to allow conpletion of the Bristol Bay
Cooperative Managenent Plan. This plan was conmpleted in early 1984. As a
result of anticipated environnental concerns addressed in the plan. MM‘S
reduced the size of the sale area. Thus, the originally proposed 5.947
bl ocks covering 32.4 mllion acres (13.1 mllion hectares) was reduced on
March 9, 1984. to 990 blocks covering 5.6 mllion acres (2.3 mllion
hectares), The revised” sale area named North Aleutian Lease Sale 92 is

depi cted on Figure 2-5.

The Draft EIS for Lease Sale 92 has been conpleted, and public hearings
were held during February 1985 in Dillingham. Naknek. Sand Point, and

Anchor age.

One COST well has been drilled in the North Aleutian Planning Area. This
well was drilled by ARCOin the fall and winter of 1982-1983. Since North
Al eutian Lease Sale 92 has not taken place, no exploration activity has

occurred in the | ease area.
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2.2  NANAGEMENT OF EXPLORATION ACTIVITIES

The follow ng portions of the report describe the nethods and regul ations
used by MMS and other agencies to nanage exploration activities. Section
2.2.1 describes the permtting process and presents a specific exanple of
how this process has functioned. and Section 2.2.2 addresses stipulations
that are included in |ease sales. Section 2.2.3 presents infornmation on
mtigation neasures that have been devel oped as |ease sale stipulations or
other regulatory controls to mnimze effects during exploration

activities.

2.2.1 The Permtting Process for Exploration

2.2.1.1 Overview of the Permtting Process

Lease operators nust satisfy the major permt requirenents listed bel ow
before MVS can approve offshore drilling in a |lease sale area. The
sequence of permtting is illustrated in Figure 2-6. The application of
these permt requirenents for exploration activity in the Bering Sea is
addressed in the remainder of this section. The mgjor permt requirements

are as follows:

L. Prelimnary surveys nust be performed as required by MMS in the
| ease sale stipulations. Surveys required for a specific |ease
sale may include any or all of the following: gechazards,
cultural resources, biological resources, and geotechnical

aspects.



Figure 2-6
SEQUENCE OF MAJOR PERMITS REQUIRED FOR EXPLORATION

BIOLOGICAL, CULTURAL,
GEOHAZARD AND
GEOTECHNICAL SURVEYS
PERFORMED

REVIEW OF SURVEYS
BY MMS AND BIOLOGICAL
TASK FORCE

EPA NPDES PERMIT S
APPLICATION FILED -

M

EXPLORATION PLAN
SUBMITTED

REVIEW OF EXPLORATION
PLAN BY MMS AND OTHER
FEDERAL, STATE AND
LOCAL AGENCIES
OMB’s COASTAL ZONE ]
CONSISTENCY >
CERTIFICATION !
APPLICATION FOR
PERMIT TO DRILL
MMS DRILLING
UNIT APPROVAL
APPROVED PERMIT
TO DRILL
U.S. COAST GUARD
RIG INSPECTION ‘ EPA NPDES PERMIT
CERTIFICATION / APPROVAL
N

DRILLING

This flow chart illustrates the general sequence of MAJOR permits. and is not
intended to represent all aspects of the permlttlng process.’
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The prelimnary survey requirements are prescribed in the |ease sale stipu-
lations. Cultural and biol ogical survey requirenents may be elimnated by
the MVS Regional Supervisor if it is unlikely that areas of cultural or
bi ol ogi cal significance occur in the |ease sale area. The Regi onal
Supervi sor determ nes what surveys will be required after review ng
comments from an appointed Biol ogi cal Task Force and the State of Al aska
H storical Preservation Oficer. To date, geotechnical surveys in the
Bering Sea have been required only for bottomfounded or fixed struc-
tures. Consequently, geotechnical surveys were required only for wells in
Norton Sound where jack-up rigs were used. Geohazards surveys are

required for all operations.

After survey results are submtted to MVS by | ease operators. MVS reviews
the data and may request revisions or additional information”, if neces-

sary. MVS formally approves surveys concurrently with issuance of an apb.

The nost critical requirement for |ease operators is approval of the
Expl oration Plan. Once the plan is submtted. MV has 10 working days to
determ ne whether or not the Exploration Plan is conplete; that is. MBS
must determine if the plan provides the information necessary for the
regulatory review process. At the end of the 10-day period. MMS isSsues a
Determ nation of Conpleteness. |f the Exploration Plan is inconplete, the
| ease operator has as nuch time as necessary to conplete and resubmt the
plan. After the plan is determned to be conplete. the |ease operator
nmust then submt copies of the Exploration Plan to MVS for distribution to
federal, state. and |ocal agencies. Fromthis point, MV has 30 cal endar

days to approve or disapprove the plan or require nodification to the



plan. Wthin this 30-day time period, other review ng agencies have 20

days to submit comments to MV5, and MVB nust conplete an environmental
assessnment of the plan. If MVS determines the Exploration Plan will not
result in significant inpacts, a Finding of No Significant Inpact (F oNSI)

is issued. However. if MVB finds that significant effects may result from
exploration activities, the agency nust prepare an EIS. |ssuance of the -
Final EIS may take up to 2 years fromthe tine the decision is made to

prepare the document assuming that the Draft EIS is not challenged in

court.

As part of the application review process, the state’s Coastal Zone
Management Office, a branch of the Office of Managenent and Budget (O M),
eval uates the conpleted exploration plan with regard to consistency wth
the Coastal Zone Managenent Program OVB has 45 days fromthe date it
receives the plan from MV5 to determ ne whether or not the plan neets

Coastal Zone Consistency Certification requirenments.

The ¢ east Guard initiates a review of the drilling rig proposed for use
by the vessel operator in the Exploration Plan. \Wen the vessel is
approved, the Coast Cuard issues a Certificate of Inspection. This
certification is issued on an annual basis for each rig and the certif-
ication process usually does not affect the permt processing schedule.
The MVB district office al so approves each drilling unit. Most rigs are
general |y approved for use on a special 1lease although the MVB District

O fice occasionally approves a rig for an area or a proposed well site.



Each | ease operator must obtain a NPDES permt from the EPA prior to
initiation of exploration activities. Upon receipt of an NPDES
application deened to be conplete by the agency, EPA will distribute
appropriate information to agencies for review, with conments due back
within 30 to 45 days. An individual NPDES pernmit can be issued for each
wel |, a process that can take up to 6 nonths follow ng receipt of an
application deemed to be conplete, or EPA can issue a general permt which
covers an entire lease sale area. Wthin this general pernmt system the
| ease operator need only apply for coverage of a specific well under an

exi sting general NPDES permt.

EPA has issued general NPDES permts for Lease sale Area 57, 70, and 83

A waived request seeking coverage under these pernmits nust be submtted at
| east 60 days in advance of discharges. After approval of the Exploration
Plan package by MV5, and after a Coastal Zone Consistency Certification is

I ssued by OMB, a permt to drill can be filed and approved by the M5

District Supervisor. However, |ease operators must still neet the
requirenents of the EPA and Coast Cuard before any drilling can take
pl ace.

2.2.1.2 Pernitting Process for ARCO's Birch well

The follow ng portion of the report describes the permtting process that
was followed for ARco's Birch Well Nunber 1-0OCS-Y-0436 in Norton Basin
Lease Sale 57. The procedures identified for this well are thought to be
representative of the permtting process for all Bering Sea exploratory

wel |'s.
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In general, permtting for this well was acconplished within the time *
frame outlined above. Wth the exception of a delay in the Coastal Zone
Consi stency Certification Process, all other permts were issued on tine
and the entire process fromreceipt of the Exploration Plan by MVS to

I ssuance of the APD. took 141 dayvs, or about 4.5 nonths (see Figure 2-7),

No surveys of cultural or biological resources of the site were required
by the MVB Regional Supervisor. A geohazards survey was conducted on
Septenber 8 and 9, 1983 and survey results were submtted to MVE on
January 3. 1984. A geotechnical survey was performed on Septenber 8, 9.
and 10. 1983 and submtted to the MVS District Ofice on April 3, 1984.
Approval of these surveys coincided with the issuance of an APD on June 1.

1984,

The Exploration Plan for Birch was initially submtted to MV5 on Januarv
12, 1984. In the Determnation of Conpleteness issued 10 worki ng days
later (January 27, 13984) MMVBS deened the plan inconplete and requested
further information on the Gl Spill Contingency Plan. ARCO resubmtted
an Exploration Plan package that included the additional information. The
pl an was deened conplete on February |b, 1984 and the 30-cal endar-day
review period began. MVS issued a Finding of No Significant I|npact
{(FONSI) and the Exploration Plan was approved on March 19, 1984. Although
plan approval was issued 32 days after the plan was deened conplete, the
30th day was a Saturday, and the plan was approved on the first working

day after that weekend.



As noted above, the OVB review process for issuance of the Certification
of Consistency with the State Coastal Zone Management Plan nornally takes
45 days fromthe date of receipt of a copy of the Exploration Plan from
MVS. OMB received the Birch No. 1 document on February 22. 1984. On
March 20, 1984 oMB stopped the 45-day process to request additiona

information on arco's Ol Spill Contingency Plan. ARcCO prepared and
submtted the requested materials to OMB on April 16, 1984. and the 45-day
review process resumed. A Certification of Consistency was issued on Mv
7, 1984. This portion of the permtting process was del ayed approxi mately

28 days.

ARCO proposed to use the drill rig Key Hawaii for the exploration well. -
This vessel had received a Coast Guard Certificate of Inspection on
Cctober 14, 1983 and MVS's Drilling Unit Approval inspection was performed

on April 11, 1984, with the rig approved on April 17, 1984,

The Alaska Ol and Gas Association (A0GA) and several conpanies requested
a general NPDES permt be prepared for Norton Basin Sale 57 in 1980. EPA -
issued this draft general NPDES pernit on June 24, 1983. Public hearings
were held on July 29 and August 2 in Nome, and public comments were
accepted until August 15. The final general NPDES permit was issued on _
Decenber 7, 1983. According to EPA personnel. the time taken to issue the
permt was slightly longer than usual, primarily due to a lawsuit filed bv
the people of the Village of Gambell agai nst James G Watt, Secretary of
the Interior. The village sought a preliminary injunction to postpone

Lease Sale 57 and a-permanent injunction requiring the Departnment of the

Interior to protect their subsistence rights.
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ARCO requested coverage under the EPA's NPDES general permt for Norton
Basin on April 17, 1984. It was granted 22 days later on May 9. 1984, a
relatively fast turnaround tine. In addition to filing for the pernit.
ARCO was required to notify the EPA of any nud additives anticipated for
use in their drilling fluids that were not already listed on the general
permt. ARCO notified the EPA in four separate letters sent between April
13 and June 6 of the anticipated use of several such additives. On June
25, 1984, EPA approved the use of all chemcals identified in these

letters.
After satisfying other permt requirenents, ARCO submitted its Application
for a Permt to Drill on May 5, 1984. Approval was granted on June 1,

1984, 141 days after submttal of the Exploration Plan.

2.2.2 lLease Sale Stipul ations

The Notice of Sale for each oil and gas |ease sale offered by the MVB
includes stipulations that are intended to minimze potential environ-
mental and cultural inpacts due to OCS oil exploration and devel opment.
Stipulations for an individual |ease sale are fornulated by MVB in
consultation with federal agencies such as the National Mrine Fisheries
Services and the u.s Fish and Wldlife Service, with the State Historical
Preservation Oficer, and with other [ocal governnent agencies and private
organi zations. The stipulations used in Bering Sea |ease sales are
generally simlar; comonly used |ease sale stipulations are briefly

addressed in Section 2.3.2.1. Section 2.3.2.2 provides nore detailed
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information on the stipulations included in Norton Basin Lease Sale 57

and their relevance to AR co's Birch No. 1 well.

The stipulations 1n an oil and gas |ease Notice of Sale are followed by a
clarification of federal |aws and other items pertaining to activities in
the lease area (“Information to Lessees”). Qher requirements are also
included in the Notice of Sale, such as the requirement to submt an Q|
Spill Contingency Plan, and suggestions regarding |ocal input and |oca

hiring are also |isted.

2.2.2.1 Common Lease Sale Stipul ations

In | ease areas where the MMS Regional Supervisor has reason to believe
that a site. structure, or object of historical or archaeol ogi cal signif -
icance, Or a “cultural resource” may exist, the |ease operator is required
to conduct a renote sensing survey before any exploration activity can
commence. This stipulation is included in all Notices of Sale regardless

of the probable existence or non-existence of such resources.

The MMs Regional Supervisor determnes whether or not there are biologica

resources or habitats present that require additional protection. | f any

such areas are identified, a biological survey may be required to further

eval uate these areas.
a stipulation in each |ease sale requires the |ease operator to establish

and conduct an environnmental training -programfor all personnel involved

in exploration. In this programthe |ease operator nust identify environ

- 30 -
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mental, social, and cultural concerns unique to the lease sale area. This
program nust be attended at |east once a year by all personnel involved in

t he conduct of operations.

Anot her comonly applied stipulation prohibits drilling below a designated
depth in broken or pack ice conditions, unless the |ease operator can
denonstrate the ability to “detect, contain. clean-up and di spose of
spilled oil in broken and pack ice condition s.” Another stipulation used
in all but Navarin Lease Sale 83 gives MVS the authority to determne if
pi pelines shoul d be constructed, given a set of technical. environmental.

and econoni ¢ circunstances.

In sone |ease sale areas, endangered bowhead whal es and gray whales are
protected by a seasonal stipulation. This stipulation provides the MMs
Regi onal Supervisor with the “authority to suspend oil and gas drilling
operations” when these whales mgrate close enough to the drilling
operations to be adversely affected. For each lease sale area in which
whal es may be affected, the stipulation indicates the time period when the
Regi onal Supervisor may require the suspension of exploration drilling

For exanple, in Norton Basin Lease Sale 57, a stipulation in the Notice of
Sale | isted april 15 through June 15, and Novenber 1 through January 1 as

the nost likely periods of mgration.

After the stipulations in the Notice of Sale for any |ease sale area are
made public, the MVS Regional Ofice may clarify and update information on
these stipulations. For exanple, after consultation with the Bering Sea

Bi ol ogi cal Task Force. the need for and scope of biological surveys are



determined. Simlarly, if it can be determined that no cultural resources

exist on a specific lease tract or in the entire | ease sale area, or if
known cul tural resources will not be disturbed by exploration activities,

a cultural survey may not be required; The |essees are still required to
report any cultural resources that are found during operation to the MVB

Regi onal Supervisor, and the operators nmust take precautions agai nst *

damage until the resource has been eval uat ed.

7-2-2.2 Stipulations for Lease Sale 57

Stipulations included in Norton Basin Lease Sale 57 are considered
representative of stipulations that would be applied throughout the Bering -
Sea OCS. These stipulations are briefly addressed bel ow, with the full

text of the Lease Sale 57stipulations presented in Appendix A.

Stipulation Nunber 1 of Lease Sale 57 requires that a cultural resources
survey be conducted. However, the MVE Regional Supervisor stated in a
letter dated Septenber 28, 1983 that a cultural resources survey woul d not

be necessary since MVS had determined that (1) cultural resources are
probably not present in the |ease sale area and, (2) if such resources are
present, they would not be detectable. This MVB decision, which was nade ®
in consultation with the State Historic Preservation Oficer, further

stated that if any cultural resource is detected during gechazard Surveys,

additional actions nmay be required. ®



The second stipulation required all personnel involved in exploration
activities to have environmental training relating specif ically to envir-
onnental, social, and cultural conditions of Norton Sound. Lease oper-
ators were required to submt information regarding their training

prograns along with the Exploration Pl an.

Stipulation Nunber 4 required the “suspension of exploratory drilling and
downhol e activities bel ow predeterm ned threshold depth during broken ice
and pack ice conditions” unless the |essee can denonstrate an ability to
“clean up and dispose of spilled oil in broken and pack ice conditions”.
To date, no operator in Lease Sale 57 has applied for permssion to dril

during broken and pack ice conditions.

Stipulation Nunmber 5 gave the MVB Regi onal Supervisor “authority to
suspend oi |l and gas operations whenever bowhead whal es are near enough to
be affected by oilspills or other disturbances which would be likely to
adversely affect the species", specifically if bowhead whales are sighted
east of St. Lawence Island. It further indicated that mgration would
most |ikely occur between April 15 through June 15, and from November 1
through January 1. Basically, this same seasonal stipulation was app |ied
to drilling during gray whale mgration east of St. Lawence Island. MMS
intends to have or require | essees to have a nmonitoring programin place
to determne the status of bowhead and gray whale migration in the Lease
Sale 57 area if operations are proposed during these periods when whal es

are expected to be present.
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To date. all exploratory drilling in Lease Sale 57 has been conducted
after June 15. Therefore, no suspension of operation was necessary in the
spring of 1984. However, both Exxon and ARCO proposed to drill during the -
fall of 1984. To be consistent with the A aska Coastal Managenent Program
whi ch has policies to ensure protection of migrating bowhead and gray
whal es, ARCO agreed to shut down Well Number |-OCS-Y-0436 (Birch No. 1) by -
August 15, 1984 and Exxon proposed to shut down Wélls Number 1-CCS-Y-0414
and 1-OCS-Y-0430 (Teton No. 1 and Chugach No. 1) by September 10. 1984. or
sooner if necessary to maintain relief well capability. These dates were ®
selected to allow tine for the drilling of a relief well during the
i ce-free season and before whales entered the area, in the event such

wel |'s were necessary.

Stipulations 6.7and 8 address production activities such as pipeline
| ocation. offshore tankership |oading and discharge of produced waters.
Since oil devel opnment has not reached the production phase, these

stipul ati ons have "not gone into effect.

QO her lease area requirements and suggestions to |ease operators in Lease
Sale 57 are presented in the “Information to Lessee” section of the Notice
of Sale (see Appendix B for the full text). These additional requirenments
were included at the request of Governor Sheffield in 1982 after the orig-
inal Notice of Sale was found to be in conflict with the A aska Coasta

Managenent Program  Major aspects are listed bel ow
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I, Marine vessels and aircraft are required “to nmaintain at |east a
| -mle distance from observed wildlife and known wldlife concen-

tration areas ..."

2. Operators and contractors are advised to protect portions of the
Iditarod Trail from Kaltag to None ". .. follow ng along Norton Sound
and crossing the ice between Shaktoolik and Bal d Head and Ungalik and

Bald Head... "

3. There should be minimal interference with subsistence harvests.

4. The Yukon Delta and St. Lawrence |sland areas need specia

protection in the case of an oil spill

5 The seasonal restrictions for the gray whale are to be identica

to those for bowhead whal es.

6. Lessees are encouraged to hire local residents and provide

training programs to help mtigate [ ocal social and econonic inpacts.

1. Lessees are encouraged to work with local individuals and organi-

zations to mnimze adverse inpacts.



2.2.3 Mtigati on Measures

O fshore oil developrment in the Bering Sea could cause a variety of
environmental, cultural. social, and economc effects in the Bering Sea
region. Mtigation neasures have been devel oped to reduce or elimnate
anticipated effects. Many of these neasures have been included as part of

the | ease sale stipulations, and others have been devel oped through |oca

pl anni ng docunents or public neetings.

Mtigation neasures devel oped for Norton Basin Lease Sale 57 are described
below. These mitigation neasures were applicable to AR co0's Birch No. 1

wel | .

The stipulations and “Information to Lessee” listed in the Notice of Sale
for Lease Sale 57 represent a set of nmitigation measures. These stipu-
| ati ons. which are discussed in the preceding section, are intended to
reduce effects to the local environmental, cultural, and soci oecononic

syst ens.

The City of Nome Coastal Management Program prepared by the citv of None
in 1983, addresses nethods to minimze the inpacts of exploration
activities on Nome. It also includes neasures designed to reduce the

anticipated effects fromsiting an energy production facility in Nome.
The program outlines specific neasures that nust be taken by |ease

operators if a population increase of at least 5 percent of Nome's

exi sting popul ation occurs. In addition, the program nore generally
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addresses construction of new housing and utilities, subsistence
protection, recreation facility needs, police protection, fire fighting
cap abilities, and adequate medical facilities. Mtigation nmeasures are
al so addressed in the coastal managenent plans of areas adjacent to the
Bering Sea. These areas include the Bering Straits Coastal Resource
Service Area (C Rsa) which has a plan currently under review, and the
Yukon/ Kuskokwi m cRsa which had a Coastal Managenent Program adopted in

Cct ober 1984.

In addition to the Coastal Management Programs, the Final EIS prepared bv
M5 for Lease Sale 57 also discusses mtigation neasures. This docunent
lists mtigation nmeasures that were considered by MVS, the issue that has
generated the mtigation measure, the intent of the nmeasure, and response
to the proposed neasures froma variety of sources, including coments
solicited by MVS during a series of public hearings held for the Draft EIS

in Nome, Savoonga, Unalakleet, Kotlik, Emmonak, Bethel, and Anchorage.

The types of mitigation measures discussed in the Final EIS fall into the

Si x general categories |isted bel ow

1. Orientation or training for oil-service personnel.

2, Transportation of hydrocarbon products.

3. Protection of marine mammal s during peak mgration periods.
4, Areas of special concern.

5 QG her information to | essees on bird and manmmal protection.

6. Information to | essee on subsistence activities.



2.2.4 Accidents in the Bering sea OCS

Environmental protection is one of the primary concerns in the exploration
and devel opment of a petroleum resource. For this reason, |ease operators
involved in oil-related activities are required to submit an G| Spill
Contingency Plan to MMS as part of the Exploration Plan. Furt her,
stipulations listed in the Notice of Sale for |ease sales in the Bering
Sea require | ease operators to design and inplenent an environnental
training program for enployees involved in drilling-related operations. A
demonstration of oil spill cleanup capability and an oil spill training
programare also required by the stipulations. However, accidents
occasi onal Iy happen during exploration and devel opnent, in spite of the -

extensive effort designed to minimze their occurrence.

2.2.4.1 Hydrocarbon accidents

MMSs defines a major (Class I11) hydrocarbon accident as one in which over
200 barrels of hydrocarbons are spilled in a single incident within a
30-day period. From 1980 through 1984, no Class Il accidents occurred in

the Bering Sea Planning Area. A Cass Il hydrocarbon spill (between 6 and

200 barrels) occurred in Norton Sound on July19,1984,whena fuel tank -
was punctured while being transferred froma barge to the supply vessel

Indi an Seahorse. Approxinately 100 barrels of diesel fuel spilled into

Norton Sound creating a “sheen” 30 to 40 feet wi de and about 4 nmiles @
long. There were also several reports of spillages of 1 gallon or less in

the Planning Area.



2.2.4.2 Personal injury accidents

A major personal injury is defined by MM5 as an injury that results in a
loss of work time exceeding 72 hours. Several major personal injuries,
including injuries that resulted in death, occurred during exploration in
the Bering Sea OCS from 1980 through 1984. These injuries included a
broken | eg that occurred when an ARCO representative tripped as he
di senbarked froma helicopter onto the Key Hawaii in Norton Sound, and a

hernia rupture suffered by an enpl oyee on the_Rowan M ddletown in Norton

Sound.

Two diving-related deaths took place in 1980 and 1984. The first death

occurred in the Norton Sound on the jack-up rig Dan Prince, and the second

occurred in the St. George Planning Area on the Sedco 708. According to
the attending physicians’ reports, both deaths were the result of
embolisnms. A third death in January of 1985 was caused when a snatch

bl ock was dropped 85 feet and struck an enployee on the Ocean Qdyssey.
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3.0 THE PETROLEUM EXPLORATI ON PROCESS

3.1 I NTRODUCTI ON

Petrol eum exploration is performed by a broadly-based industry that enpha-
sizes a variety of special skills and technical disciplines. As Hutcheson
and Hogg (1975) observed in the North Sea, mgjor oil conpanies finance and
control the exploration activities, but nost of the work is contracted to
specialist firms within the industry. For exanple, geophysical explora-
tion and exploratory drilling are normally undertaken by specialist firms
that own and operate the necessary vessels and equipment. Downhole engi -
neering services such as well-logging, directional drilling, and flow
testing of oil or gas discoveries are perforned by other service conpanies

with the specialized equi pnrent and experti se.

The network of firms involved in a Bering Sea petrol eum expl oration
program is conplex. Firns involved in providing services and supplies
range fromlarge international firnms that own and operate sem subnersible
drilling rigs that |ease for $100,000 per day, to small, local janitoria

supply firms that provide paper buckets for core sanpl es.

To provide an understanding of the exploration industry and the manner in
which it affects local comunities and the State of Alaska, this section
of the report addresses the exploration operation and the firnms that are a
part of this industry. Section 3.2 presents a brief summary of the explor-
ation process. and Sections 3.3 and 3.4 provide information on pre-lease

sale activities and drilling phase activities. Section 3.5 discusses the
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transportation system used for exploration, and Section 3.6 describes

pl anned exploration and devel opment activities in the Bering Sea CCS

3.2 SUWARY OF THE EXPLORATION PROCESS

The exploration process represents the initial phase in the establishment
of conmercial ly successful hydrocarbon production. The end result of a
successful exploration programis discovery of a commercial field. This
di scovery can lead to field devel opment activities including engineering
and construction of offshore platforms, pipelines. and other facilities.
When this infrastructure is in place production of the oil and/or gas
begins, and continues until volumes decline to a level that make it uneco-
nomc to continue production fromthe field. Figure 3-1 illustrates the
extent and duration of activities in a hypothetical oil field in renote
OCS waters of Alaska. This illustration depicts the likely timng of
events based on previous experience in Alaska. Al though the exploration
phase entails a significant effort, this work is dwarfed by the level of

activity involved in the devel opnent and production phases.

Exploration entails two distinct activity periods, represented by the two
peaks shown on Figure 3-1. The first peak occurs prior to the |ease sale
when geophysical and geol ogical data are being acquired. data are being
interpreted, and conceptual engineering, bid determnation, and other
simlar pre-lease sale activities are in progress. This activity peaks
about 1 year to 6 nonths before the [ease sale. Following this peak
exploration activity decreases as conpanies prepare for the |ease sale.
After the sale, activity increases as successful bidders prepare

expl oration plans and obtain the necessary permts.
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The second peak in the exploration process occurs during exploratory dril-
ling. Drilling normally continues for about 3 years, to delineate a
commerci al discovery, or until a |ease operator deternmines that the |ike-
l'ihood of finding a conmercial field in the |ease area is very small. If
exploration results in the delineation of a commercial field, devel opnent

activities commence in earnest.

3.3 PRE-L EASE SALE ACTIVITIES

The primary activities during this phase of the exploration process are
(1) the performance of prelimnary geophysical and geol ogi cal su rvevs over
an entire region of devel opment potential, and (2) the interp retation of
data obtained in these surveys. The data obtained during this phase
al l ows individual conpanies or operating groups to identify particular
bl ocks of land they consider promising for exploration. COST wells are
drilled before a l|ease sale occurs, and the information obtained and the
effects of COST wells are simlar to those of exploratory drilling. Thus.

COST wells are discussed in Section 3.4, Drilling Phase Activities

Seismc surveys as well as gravity and magnetic surveys are conducted as a
part of pre-lease sale activities to evaluate areas likely to be further
explored. Al though nost of these surveys are undertaken before the |ease
sale, additional surveys may be conducted after the sale to gather site-
specific geological data to assist with exploration drilling and deline-
ation decisions. Hi gh-resolution geophysical surveys are also conducted
to determne the potential for shallow geologic hazards in the |ease sale
area. Most high-resol uti on geophysical surveys are conducted after the

| ease sal e,



Descriptions of specific activities occurring during this phase of exp lor-
ation as well as the equipnent, |abor, and support associated with them _

are addressed bel ow.

3.3.1 CGeophysical Surveys

Airborne, regional marine, and high-resolution nmarine geophysical surveys
have been conducted in the Bering Sea OCS. These surveys will continue to
be of inportance in future exploration programs in the area. The activ-
ities, equipment, and personnel associated with these surveys are des-
cribed below Table 3-1 lists the types of surveys conducted. the firms

i nvol ved, and the nunber of surveys conducted in the Bering Sea from 1980

t hrough 1984.

3.3.1.1 Airborne geophysical surveys

Exploration in offshore frontier areas is usually initiated by fixed-w ng
aircraft performng reconnai ssance-level gravity and magnetic surveys.
These surveys are designed to aid in identifying sedinentary basins and
determning their sedinentary thickness as well as to locate other |arge

geol ogi ¢ features.

The surveys use a gravineter to neasure areal inequalities in the force of
gravity that result fromirregularities in the conposition of the earth's
crust. These irregularities result fromthe differing densities of rock
types and fromstructural changes in rock formations. Simlarly, magne-

toneters are used in nmagnetic surveys to neasure abnormalities in the L



TABLE 3-1

PRE-LEASE SALE ACTI VI TI ES
IN THE BERI NG SEA, 1980- 1984

Nunber of Operations by Year

Acti vityl Conpany 1980 1981 1982 1983 1984
Regi onal Marine Surveys
ARCO 0 0 1 1 0
C omap 0 0 0 0 1
Digicon 1 | 2 3 3
Energy Analysts 0 0 1 0 0
GECO 2 2 3 1 0
GS | 1 3 3 2 2
Mobi | 0 0 1 0 0
Vestern Ceophysi cal 4 5 6 2 5
Subt ot al 8 1 17 9 11
H gh Resol ution Surveys
Hardi ng Lawson 0 0 0 0 1
| nt er Ccean 0 0 1 1 0
Marine Technical Swves. 1 2 1 1 3
Nekton l 0 0 l 1
Subt ot al 2 2 2 3 5
Geol ogi cal Surveys
Geocubic 0 0 0 l 0
Md el lan 2 2 2 1 0
TetraTech | 0 0 0 0
Woodward-Clvde 0 0 0 1 0
Subt ot al 3 2 2 3 0
Navi gation Systens
NCS, International | 1 2 2 2
O fshore Navigation 1 1 | 2 2
Subt ot al 2 2 3 4 4
A rborne Surveys
Phot ogravity 0 0 1 1 0
Aeroservices 0 | 1 l 0
Subt ot al 0 1 2 2 0
TOTAL OPERATI ONS 15 18 26 21 20

Sources: Patrick Burden & Associates and Mnerals Minagenent Service
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strength and direction of the earth’s magnetic field. Data obtained from

these surveys provide information on variations in the depth and nature of

rock types.

Specialized firnms generally conduct airborne geophysical surveys many

years in advance of a potential |ease sale. The results of the surveys -

are sold to interested firms on a non-exclusive basis. Purchasers of
these data include major oil conpanies interested in acquiring |ease
tracts and marine geophysical firnms interested in conducting detailed
surveys in the region. In sone cases an individual oil conpany or group

of conpanies may contract with an aerial survey firmto obtain nore data

about a particular location within a larger region. The duration of each _

survey is dependent upon the size of the area to be surveyed, with field

survey tinme ranging from several weeks to several nonths.

Airborne geophysical surveys are usually performed by specially equipped
twin-engine aircraft with a crew of two. Food and | odging for the crew
and aircraft fuel are the principal support requirements. Al though firns
conducting the surveys may occasionally |ease hangar space for the

aircraft, a tie-down l|ocation at a local airport is usually adequate.

Nome Was the air support center for airborne surveys conducted in Norton
Sound, and Cold Bay and the Pribilof Islands were both used as air support
centers for surveys in the St. George Basin. The Navarin Basin surveys

were conducted from St. Law ence | sl and.
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3.3.1.2 Reqgional Marine Geophysical Surveys

Regi onal narine geophysical surveys. which represent the second stage of
exploration in offshore frontier areas, have been conducted in the Bering
Sea since 1963. Firns in this industry own or |ease specialized vessels
that are used to conduct seismc, gravity, magnetic. and. occasionally
geol ogi cal surveys in specific areas of interest within a region. Marine
geophysi cal surveys are conducted on either a non-exclusive arrangenent or
on a contractual basis with one or more of the oil conpanies interested in
obtaining data for a particular area. In addition, MVB frequently

pur chases non-excl usive information.

In seismc surveys, sound waves are directed toward the ocean floor from
equi pment towed behind the vessel. These sound waves are reflected from
the different rock strata back to the vessel, with the tinme of sound wave
travel dependent on the density of the formation. Data on sound wave
refl ections are recorded and analyzed to identify geologic features.
Seismc data mapping is often conducted across a large area enconpassing a
COST well to permit correlation of seismc records with the rock forma-
tions identified fromwell sanple analysis. This information aids in
| ocating and identifying deviations from conventional patterns of sedinen-
tation and stratiformation, deviations often associated with the presence

of hydrocarbon reservoirs.

To ensure that data are collected in the correct |ocations, sophisticated
navi gation systens are used. These systens include conbinations of

conpass heading and velocity sensors as well as satellite and radio



surveying systems. The radio systens include LORAN and ARGO, both of
whi ch measure the ship's position with respect to transmtter stations
(see Section 3.3.3 for additional information). These transmtters are @
general ly |and-based. Because the Navarin planning area is located so far
from shore, buoy nmounts and transmtters were also used to triangulate

posi tions. ®

CGeophysi cal vessels operating in Al askan waters are generally over 150
feet (46 neters) long and are equi pped for cruises of up to 1 nonth in -
duration. A vessel may work in several |ease sale areas during the
season, starting in the southern Bering Sea in My or June noving north-
ward as weather and ice conditions permt, and reversing the sequence in
the fall. These vessels typically spend 3 to 4 nonths in A askan waters.
al though only-a portion of this time may be in the Bering Sea. After
conpl eting their Al askan assignnents, nmany of the vessels return to ports -
in Seattle or California, with sone continuing to the GQulf of Mexico or

ot her tenperate waters for geophysical surveys.

Marine geophysical surveys generally require a total crew size (including
all shifts) of approximately 24 to 35, except for the |argest vessels
which c-an have crews as large as 45. Approximately half of the crew
consists of survey technicians, and the remainder of the crew operates the
ship. The crews generally rotate on a schedule of 2 nonths on and 1 nonth
off, and are flown hone on their off time as part of their enploynent _
contract. A typical technician crew during a survey would consist of 1
survey crew manager (and possibly an assistant), 2 navigation specialists,
4 or nore seismc operators or observers, 2 nmechanics, and 1 or nore

client representatives.
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Most geophysical firms charter aircraft to transport their crews from
Anchorage to Dutch Harbor or other transfer sites where the ships may be
inport. This service is obtained on a conpetitive bid basis, wth the
average cost ranging from $12,000 to S15,000 for 1 crew change per nonth.
This represents the charter cost for one roundtrip flight for half of the
crew (approximately 15-18 persons). Vessels operating in Norton Sound
have often made crew changes at None using helicopters or small craft,
with charter flights used to transport crew menbers from None to Anchorage
for flights hone. In addition to these charters, the firms al so purchase
tickets from conmon carriers serving Anchorage to transport crew members

to their homes, regardless of [location.

Dutch Harbor is the principal marine support center for geophysical
operations in the Bering Sea, although vessels occasionally anchor
of fshore of Nome to obtain supplies. Since the Port of Nonme does not have
adequate depth to acconmmodate these ships, supplies are transported from
the port. to the survey ships on smaller vessels (lightening). Survey
vessels try to mnimze their port calls at Nome since the extra handling
adds to the cost of operations. One operator indicated that |ighterage
fees added $7,000 or nore te the cost of water obtained at Nome. The
maj or lighterage firmin None (Arctic Lighterage) charges $0.11 per gallon
of fuel or water lightered out to vessels with a mninumfee of S3.400.
The survey ships generally call at Dutch Harbor or another support
| ocation every 28 to 32 days for crew change and to take on fuel, fresh

wat er, supplies, and provisions.
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Mari ne geophysical firms often enploy agents at Dutch Harbor and ot her
supply locations to aid in obtaining supplies and p revisions. Several
firms indicated that they have expediters who travel in concert with the .
vessels to aid in facilitating crew changes and purchasing supplies. This
coordination is often necessary since there are few ships’ chandlers in
Al aska, and apparently none of them neet the needs of the seisnic °
industry. For exanple, many survey. firms indicated that. adequate sup p lies
were not available at Dutch Harbor and that the available supplies were
very expensive. Subsequently, nost vessels cone to Alaska in the spring _
with as many supplies as can be stored on board. [If the vessel needs
additional seismic survey supplies (such as magnetic tape, conputer paper,
or parts for related equipnment) during its operation in Alaska, this
material is air freighted from |ocations outside of Aaska. Cher ship
supplies (e.g., buoys. rope. and hand tools) are often air freighted from

Seattle rather than purchased in Dutch Harbor or elsewhere in Al aska.

Mst vessels are stocked with 3- to 4-nmonths’ supply of canned and dried
foods before departing for Al aska and generally 1imit their Al askan
purchases to fresh and frozen foods. These provisions are generally
purchased from either ships’ chandlers or grocers in Dutch Harbor or None,

or from supply conpanies-in Anchorage. Some firms even air freight food

from Seattle. While one survey firmestinated that food purchased in .
Anchorage cost $12,000 per month with a crew of approximately 28 persons
per vessel, a nore commn estimate was $10,000 per nonth, exclusive of air
freight charges for transportation to Dutch Harbor. Potable water is also °
repl eni shed when the vessels cone into port, with water consunption
ranging from 50,000 to 70,000 gallons per nonth.

e
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The anount of fuel consunmed by a survey vessel is a function of its size
and propul sion equi pnent and ranges from approximately 50,000 to 100.000
gallons per nonth. Monthly fuel expenditures could range from $44.600 to
S89. 200 based upon a February 1985 price quotation of $0.892 per gallon
for No. 2 diesel fuel. Prior to the fall of 1984, prices were estinated
at $1.15 per gallon when, Chevron was the only fuel supplier in western
Alaska and in previous years. Fuel is usually obtained at Dutch Harbor.

al t hough refueling is possible at Nome and Kot zebue.

Supply boats have been used in the Navarin Basin and the Chukchi Sea to
repl eni sh and refuel the geophysical vessels. In renmote areas it is nore
cost-effective to charter a boat to transport these supplies than it is
for the survey vessel to cease operations and spend 12 or nore days

traveling to Dutch Harbor and back to the survey area.

CGeophysical firns often charter relatively large fishing vessels. such as
crab boats or trawers, as “chase” or “guide” boats to assist during
surveys in areas of intensive fishing or in ice-infested waters. Guide
boats are used principally in the St. George and North Al eutian planning
areas where heavy concentrations of fixed fishing gear is present. such as
crab pots or longlines. Crew nenbers of the guide boats determ ne gear
| ocation before the geophysical vessel starts its cruise, or the guide
boat may sinply precede the geophysical vessel along the survey lines.
Lease rates for guideboats range from about $1,900 to $2,300 per day; with
fuel costs added, the average daily rate was estimted to be $2,500 per

day. CQuideboats are |eased for varying periods of time during the summer
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as survey vessels nove to “new areas where fishing is in progress

Typically, a crew of 4 persons works aboard the guide boats.

3.3.1.3 High-resol ution geophysical surveys

Potential |ease block bidders nust obtain information on ocean floor
features to devel op conceptual engineering plans.for exploration and
possi bl e devel opment. Hi gh-resol ution surveys, in conjunction with data
fromregi onal geol ogical surveys (described in Section 3.3.2), provide the .

necessary data.

Hi gh-resol ution seismc surveys are conducted to define geol ogi ¢ condi- -
tions in the upper strata of the ocean floor before exploratory drilling
begins. This technique aids in identifying fault lines that must be
avoi ded by marine pipelines and other equi pment, and |ocating shallow gas

pockets which can cause severe danmage to drilling rigs.

The operational tine estimtes discussed below reflect the average
operating tines reported for work conducted from 1980 through 1983,
Industry’s goal to drill in the St. George Basin in the summer of 1984
following the lease sale in April 1983 required permt-related surveys to
be conducted during the winter of 1983-84. (Although these site clearance
activities were conducted after the | ease sale was held, they are dis-
cussed in the pre-lease sale section since they influenced the conduct of
pre-lease surveys throughout the year.) Navigation systems were in place

by early January 1984, and hi gh-resolution studies comenced in that same



nonth. Operating in winter conditions required |arger vessels than had
been required in previous years, and costs were significantly higher since
weat her conditions resulted in substantial periods of time when operations
could not be conducted. Enploynment and expenditures for geophysica

activities in 1984 reflect the |engthened operating season.

The work involved in the performance of high-resolution surveys is sinmlar
to that of regional narine seismc surveys, although the operating season
is generally about 1 month shorter for the former. During surveys requir-
ing up to 2 nonths to conplete, the crews are not rotated, but renmain
onboard the vessel for the duration of the survey. For surveys requiring
3 or nmore nonths, such as were conducted during 1984, the crews are

rotated on a schedul e of 60 days on and 30 days off.

Costs for fuel, food, and other supplies and services are |lower than for
seismc surveys due to smaller vessels and smaller crew sizes. High-
resol ution geophysical surveys typically involve 100-foot-long (31 neters)
vessel s that are specialized geophysical ships, or sonetines, fishing
vessel s chartered for the operation. During 1984, the average vessel size
increased due to the need to operate in the winter storm season. Vessels
used during the winter season ranged from 160 to 180 feet (49 to 55
meters) in length. Crew sizes on high-resolution survey vessels range
from 17 to 20 persons. The ship’s operating crew accounts for 7 to 8 of
these positions, and the remainder is conprised of the seismc crew and
(generally) 2 navigation specialists. None of the firns contacted

indicated that they enployed guide boats to survey fixed fishing gear
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3 .3.2 Reqgional Geol ogical Surveys

In regional geological surveys, the ocean floor is sanpled to obtain data
on the strength and capability of the soil. These surveys may be con-
ducted at the sane time as the high-resolution surveys, sonetinmes using
the sane vessel. At sites where a bottomfounded drilling rig is to be
installed, (e.g., a jack-up rig) core sanples are taken to determne the
foundation strength of the soil. [In areas such as the Wavarin and St.
George basins, where the great depth of water requires the use of
semisubmersibles and other types of floating rigs, sanples of the upper
| ayers of soil on the ocean floor are obtained by using specially designed
sampling tools. Data fromthe analysis of these sanples are used to -
assess the anchor-holding properties of the seabed. Geol ogical studies
al so provide design information necessary for pipelines and ot her

production facilities.

Geochemical investigations are often conducted with regional geol ogical
surveys. These investigations entail sanpling seawater and the sea floor
sediments. and subjecting these sanples to geochemical anal yses to
determ ne the presence of hydrocarbons emanating from petrol eum bearing
reservoirs. These analyses are useful in determning the presence of oil -

seeps or gas plumes fromthe ocean floor and in locating these features.
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Regi onal geol ogi cal studies are conducted with vessels that are specially
designed for conducting drilling operations. Al of these vessels cone
fromthe Lower 48. The vessels average 160 feet (49 neters) in length.
and the crew size is generally larger than geophysical survey crews due to

the need to have a 6- to 7-menber drilling crew on board the vessel

3.3.3 Marine Navigation Systens

Navi gation systens typically involve a nunber of radio transmtters placed
at known coordinates to provide signals for special equipnment that is cap-
able of plotting the position of a vessel. These systens can be existing
LORAN stations operated by the U S Coast Guard, or systens installed by
contractors. In the Navarin Basin, where LORAN signals are weak and the
distance from land precludes placement of adequate numbers of tenporary
onshore stations, large buoys with radio transmtters have been installed
and naintained during the survey period to provide navigational infor-
mation. The cost for contracting the installation and nai ntenance of such
buoy systens is reportedly $120,000 per nmonth. This fee can be shared
among two or nore survey firms. with the individual costs a function of
the number of firms using the system Sonme survey firnms enploy navigation
techni cians onboard the survey vessels, while others subcontract such
navi gation services to independent firms. This service includes several
t echni ci ans and equi pment onboard to fix, plot, and record the position of
the vessel at all times. The cost of this service ranges from S50,000 to
$80,000 per nonth. The $50,000 per nonth fee would typically use LORAN
signals for position reckoning while the S80.000 estimate would include
pl acenent and mai ntenance of tenporary transmtters at a number of shore

| ocati ons.



3.3.4 Lease Sal e Eval uati on

During the tine that geophysical and geol ogical surveys are in progress.
the interested petroleum firms conduct prelimnary assessnents of |ease
bl ocks to determne whether or not they will bid on any blocks, and if so.
the anount they will bid. This process varies anbng conpani es, but
generally a small teamis assigned to each |ease sale area or nmjor
prospect (i. e., a geologic feature that could contain petroleuny. This
t eam assesses the potential for a commercial discovery based on the
avail abl e geophysical information. Additional evaluations are conducted

as the results of surveys becone avail abl e.

Assessing the potential of a prospect requires reliable geophysical and
geol ogical information. and nost compani es sponsor non-exclusive survevs
in addition to purchasing proprietary data. However, the interpretation
of these data is an inexact science, and professionals will differ signif-

icantly in their interpretations of the sane data.

Starting as much as 1 year prior to a |lease sale, engineers and other spe-
cialists will begin to devel op conceptual plans and designs for devel op-
ment of potential conmercial discoveries in a basin with conpletion of the
engi neering and planning schedul ed for approximtely 6 nonths before the
lease sal e. Prior to that time, petroleum engineers, econonists and
financial experts within the firm would have started preparation of
computer nodels as an aid in the determnation of bid prices. These

programs are designed to assess production potential and feasibility and



calculate production cost estinates. The results of these engineering and
econom ¢ eval uations woul d be conpleted 3 to 4 nonths prior to the |ease
sale. This process results in estimtes of (1) the potential for a |ease
area to have a certain amount of petrol eum product, and (2} the revenues
fromthat field. Potential revenues are conpared with the costs of
exploration and devel opnent to establish the bid price on a particular

block in the | ease sale area

34DRILLING PHASE ACTIVITIES

The geophysical activities described in the above section serve to iden-
tify promsing prospects. Once promsing areas are identified and after
the | ease operator obtains all necessary permts (see Section 2.2.1).
exploratory drilling will be initiated to further define the extent and

| ocation of potential resources.

Information on drilling activities is presented below, including descrip-
tions of site surveys, drilling vessels, supply and other marine support

vessels, air support, and shorebases and work canps.

3.4.1 Site Surveys

Prior to drilling a | ease operator is required to undertake severa
studies to investigate the potential well site. These site surveys (often
called lease block clearing surveys) include a high-resolution geophysical
(gechazards) survey and a geotechnical survey, and may include surveys of

bi ol ogical and cultural resources. The geophysical and geotechnical



surveys are conducted in part to determne the nost appropriate well
locations within a tract. This work is acconplished prior to the issuance
of a drilling permt. These surveys determne the presence of natura
hazards such as gas seeps and unstable bottom conditions that would nake
drilling dangerous. Wells are located to avoid these hazards. The
studies are acconplished by contractors using bottom sanplers, caneras,
and seismc equi pment, and occasionally shallow coring devices. Qperation

of the surveys is simlar to that discussed in Section 3.3.1.2.

Site specific marine biological surveys are designed to provide biologica
data at proposed well sites. Underwater video and photographi ¢ docunen-

tation, plankton tows, infaunal sanpling, and trawing are used to deter-

mne the relative abundance and types of organisms. |f unique habitats or h
species are present at the proposed site, the drilling program and pos-

sibly the well |ocation would require nodification. Cultural and archeo-

| ogi cal surveys are not required in areas where the probability for these -
resources is low However, if review of the television transects and side

scan sonar surveys conducted as part of the biological and geophysica

surveys indicate anomalies, review by qualified specialists would be

required.

342 Drilling Vessels

3.4.2.1 Types of vessels

[
Two types of drilling vessels, jack-up rigs and sem submersibles, were
used to drill the COST and exploratory wells in the four Bering Sea
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planning areas. |n the shallow Norton Basin, jack-up rigs were used

These vessels are essentially barges with legs that can be raised during
towi ng. Large ocean-going tow boats are used to transport the rigs to and
from the drilling sites, since they are not self-powered. Jack-up rigs
consist of adrill rig, storage tanks for fuel and water, storage for

tubulars, a helipad, storage for nud and cement, and crew acconmodations

Once the vessel has been towed to the drilling site, the legs are |owered
and the hull is jacked up out of the water. Jack-up rigs are limted to
drilling in water depths of up to approxinately 300 feet (31 neters) due
to strength and stability constraints on leg construction. Since the
water depths in the Norton Basin typically do not exceed 60 feet (18

meters), this type of rig is adequate for drilling in the area.

In the remaining three Bering Sea |ease sale areas (St. George, Navarin.
and North Aleutian), the water depths typically exceed the limts of
jack-up rigs. In these areas, exploratory wells have been drilled using
a semsubmersible drilling vessel. This type of vessel has the sane
basi ¢ equi pnent on board as the jack-up rig; however, the vessel is
mounted on hollow caissons (hulls). Once the sem subnersible arrives at
the drilling site, it takes on seawater ballast in its caissons for
stability. The vessel is held in place by anchors which extend from |ines
on all four corners of the vessel. Anchoring requires the use of
wor kboats or special anchor handling boats. Sem subnersibles can be used
to drill in water depths of 1500 feet (457 neters) or deeper, which is

adequate for all potential target sites in the Bering Sea.



Precise location of the drill rig above the desired hole location is very
important for exploration and COST wells. The |ease operator contracts
with a firmspecializing in offshore rig-locating surveys to acconplish _
this critical task. Radio beacons |ocated at shore stations and satellite
navi gation devices are used to determne the exact |location of the rig
For drill sites far offshore, radio beacons placed on floating buoys may °

be used to |ocate the rig.

3.4.2.2 Sunmmary of drilling

Once the vessel is in place. “spudding in"” is initiated;, that is, the

drill hole is started. This usually consists of setting a length of large -
di ameter “conductor” pipe in the upper soil layers and cementing it in

pl ace. Blowout preventers are used while drilling, after the conductor is

cemented in place.

The time involved in drilling, |ogging, and testing an exploratory well is
directly related to the depth of the well. A 10,000 - to 15, 000-foot
(3048-t0 4572-meter) exploratory well offshore ordinarily takes 2 to 3
months to drill and test. Shallower wells, such as those drilled in
Norton Sound take less tine. Exploratory wells are drilled with extrene
care and caution and qualified personnel continuously check and analyze
drill cuttings and mud characteristics for oil or gas content and relays
this information to the driller. The information obtained from anal yses
or drill cuttings and drilling mud can help in the evaluation of downhole
conditions which aids against blowut at a tinme when field pressures are

unknown.
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Because exploratory wells are drilled to investigate for hydrocarbons, not
produce them the expendable wells are plugged after conpletion, and the
rig is noved on to the next drill site. Thus, plugging an exploratory

wel | does not necessarily nean that the field will be abandoned.

If oil and gas are discovered, operators drill additional exploratory
wells to confirmthe find and to delineate the volunme and extent of the
reservoir. Delineation and exploration of the reservoir nmay take 3 or

more years. Field delineation is the closing phase of exploration

3.4.2.3 Data on drilling
Data regarding drilling vessels and drilling operations are presented in
Table 3-2. Certain data regarding supplies (cenent, drilling nud, casing

and tubing, water, and fuel) were not available for all wells. These data
were estimated by conparisons with other wells where appropriate. Data on
the results of drilling were available for only a few of the exploratory
wells.  The remaining wells are “tight holes,” which neans that the |ease
operator is not yet prepared to release the results of the exploration

because they m ght affect conpetitive bidding on forthcom ng | ease sales.

The crew conplenent on the drilling vessels is also listed on Table 3-2.
including size of the crew which is onboard the vessel during the drilling
operations. Since drilling vessels crews typically work 12-hour shifts,
hal f the indicated nunber is on duty at any given tine. The nunber of

peopl e enployed by the drilling contractor is larger than the number shown
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on the table, because hone |eave rotation is typically 4 weeks on and 4
weeks off. The typical crew sizes reported in Table 3-2 are on a per

rotation basis; the nunber of persons present on the vessel.

The drilling, maintenance. and service crews. and in sone cases the
catering crew and medical technicians, are enployed by the drilling
contractor. In addition, there are oceanographers and neteorol ogists

wel | loggers, nud | oggers and nud engi neers, cenment engineers. and
supervi sory enpl oyees of the | ease operator aboard the vessel at all
tims. Governnent enployees fromthe MVS are aboard the vessels and.

occasionally, representatives from other agencies.
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TABLE 3-2
ORILL VESSEL DATA

HORTON ST, GEORGE NORTON N, ALEOTIAN WAVARIN  HORTOR.0436  NORTON.0414  NORTON.0430
00T ¢ 1 0057 4 2 CosT 4 2 €0ST # 1 007 ¢ 1 RIRCHEL TETONEL  CHOGACHEL
LEASE OPER, ARCO ARCO - ARCO ARCO ARCO ARCO RYXON EXXON
SBUD DATE §-14-80 5-19-§2 §-1-82 9-6~§2 5-26-83 6-25-84 6-19-84 1-25-84
COKPLETED 9-28-80 §-2-8 9-15-32 1-14-83 10-24-83 §-19-84 7-13-84 §-17-34
DRILLING DAYS 104 10 98 128 54 3 )
DRILLER DANTEX SE0CO REYDRIL SEDCO SEDCO REYDRIL ROWAN ROWAN
RESULT  ABANDONED ~ ABANDONED ~  ABANDOWED ABANDONED ABAWDOHED DAY BOLE DRY BOLE  CONFIDENTIAL
RATER DEPTH 90" 375! 45 285" 80! 35
RELL DERTH 14,683 u 526’ 888" 17 155' 14,500" 10,950 3636 4951
TOCATION 54 ¥ zssw HONE 1 s OUTCH 68 3.SE NOME 75 Mi.NE COLD 8 30 41,5 H088 6O ¥i.5SE NOHE 80 ¥i.SSE YOME
§3-4747166-054 5 swws 27N 63- azmsa un 56- l6N/161 -59§ 60 unms 15F  64-04/165-37
RIG ¥AHE  DAM PRINCE SEDCO 708 KEY SINGAPORE  SEDCO 708 SEDCO 708 XSY 9AWAII ROW. HIDDLETON ROH. amomow
RIG TYPR JACRUP  SEMISUBKE JACKUP ssuzsaansns. sauzsuamaas. JACKUP JACRIP ACKDP
€0ST NOT AVAILABLE sao ma S40 4N 550 uM 530 1 $50 ¥4 NOT MAIARIE  ¥OT AVAITABLE
PLACE CONSTROCTED KOT AVAILABLE  CAKLAND CA  SINGAPORE  OBKLAND CA  OAKLAND cn TAANO JAPAE  VICKSBURG % UTCKSRURG XS
YRAR CONSTRUCTED 1976 1977 1987 1977 1977 1983 1980 1980
RATED WATER DEPTR 300! 1500 300" £500° 1500 ] 350 150!
RATED DRILL DEPTH 25,000 25,000" 25,000" 25,000" 25,000" 25,000 30,000 10, 000!
PORER  §0T AVAILABLE 6000 s8p 1500 BHP 6006 B8P 6000 aKp 1500 38p 5040 ap 5000 8P
ngwgés gég%gm §0T AVAILABLE 100 120 120 120 120 120 120
35 T8CH 00 294! 150" 300" 150 150! 100" 80T AVAILARLE HOT AVAITABLE
20 T8C3 00 1207 1000 1200 1000 1000 1000 L
13-3/8 TNCA 0D 1667" £500" £500" 4500 §500" s0t v v v
9-5/8 THCH 0D 12,170 12,000 13000' 12730 1200 1,00 v oo
7 THCR 0D o' 14,500 2000° 13,000 gr v @ v
RATER CONSUMETION-GAL:
nonssm NOT AVAILABLE 800,000 2611200 K0T AVAILAGLE 178000 71400 £6200
RILLING 728000 2101200 686000 00,00 000 NOT AVAILABLE 1300000 841170
ceusm cousuamon 08 550 720 600 7 720 NOT AVAITABLE §OT AVAILABLE WOT AVAILABLE
ONSTHBTION-T0N 536 1600 NOT AVAILABLE 16 1600 NOT AVAILABLE ROT AVAILARLE NOT AVAILABLE
Dg%gyngsec%ggnsgu 156000 461440 147000 573440 663040 31000 92820 500400
n 1]
DAILY LEASE DRILLING gm ng gsuu gggn glﬂlu gzza §OT AVAILABLZ WOT AVAITARLZ
HORILIZATION $524 s12116 & $3500 ¥ 5107 ¥ 632 ¥ s100y 7w i
uauoamzmon $1,528 W NOT AVAILABLE NOT AVAILABLE gam $17956 & 5004 wooo
STAND-BY SI040 ¥ LLAN/DAY(B) S60 W/DAY (8) 24174 §11450 L v
TYPICAL caamom10u~
DRILLING 11 2 i 2 i 14 1 i
YATNTENANCE 8 7 8 ] 7 g § §
SERVICE g 5 g 15 15 10 1 1
CEMRNT | i ! i 1 1 ! !
H0D CONTROL j ] 3 ] ] 3 ! 3
RNVRON. HONTTORTNG i I i 1 i 1 1 1
SUPERVISORY i i 4 i i i i i
¥EDICAL { | { | { i i 1
OTITNG 2 2 2 ]
CATERING 8 10 8 10 10 8
0T SUPPORT
OTHER
TOTAL CRER : 16 66 46 66 66 50 1 £

e== ESTTEATED BASED 0§ DATA FROM (TEER RIGS,
B==INCLUDES BOTH DRILLING AND SUPPLY VESSELS.

==TH0J5AND

- SOURCE: PATRICK BURDEN & ASSCCIATES AND DAKES & KOORE
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TABLE 3-2 CONTINUED
ORILL VESSEL DATA

ST, GE0.057 ST, GRO.0466 ST.GEO.0S10 ST, GEO.0530 ST, GEO.0527 ST, GEO.05L1  ST.GRO.0454  ST.GED.0
RATE! BERTHMML  INTREPIDEL  T0STEMENARL  TUSTEMENAS SEGOLAEL FERN £ 1 CAMRLOT
LEASE OPEH, ARCO ¥0BIL CHEVRON EYAON RYKON ARCO SHELL -
5PUD DATE 8-4-§4 9-29-84 7-20-84 6-20-8 9-13-34 11-06-84 11-20-84 1727
COUPLETED 10-34-84 11-08-84 9-73-84 9-1-34 11-19-84 1-3-85 1-13-85 ;
DRILETHG DAYS 5 i 61 55 56 57 §5 40T AVATLA
DRILLER SEDCO ) SEDCO  RRSTERN OCEAN WESTERN OCEAN 58000 ODECO  HESTERN O
wmaaRgéggg CONFIDENT%%L CONFIDEN%AL comnsm;gr, CONFIDENTIAL coumzmm CONFIDSHTIAL CO‘JFIDENTTAL cowrnam
WELL DEPTH 12,456 8000 11,085 9303 z 33 suo 8 3 300 91
SOCA7T0N 160 Wi, NWA D.H.95 i, W OF C,B. 180 ¥i.40W 0.8, 160 ¥i.NNRD.H.90 Ki.8NWD.4, 151 ¥i. N DUTCH 120 41,4 DUTCE 90 ¥ir—"
womE S 708 26 T DOO SUNG oosms 4 4383 T ——— Sf%%
RIG TYPE  SEMISOBMERS. smsuausas. SE‘JE%CBWR]SZ SENTSUBMERS.  SRMISUBHERS, SEMISURKRRS.  SEHISURAERS.  SEMTSURME
Cost $80 S100+1 510 CONFIDENTIAL CORT0RNTIAL  CONFIDENTIAL S 100+ N COUFIIENT
DLACE cowswaucwvn OAKLAND CA  SEOUL %oa®h  SEOUE KORFA PUSANKOREA ~ PUSANOREA  OAKLAND CA  OPPAMA JASR OGN %0
YSIR CONGTRUCTR 1977 1992 1982 1984 1984 1977 1983 i
RATED RATER nma 1500 1500 1500 QP AVATLABLE NOT AVATLABLE 1500 500' 50T AVAILA
RATED DAILL DERTY 25,000 25, 000" 25, 000" i ¢ 25000 3.0000 ¢t
POWER 6000 BR? 6000 BAP ciod gep v v v 6000 sRp wNoT AVAILABIE * -
QUARTERS CAPACITY 120 120 120 120 120 120 120
7

CASING 6FEET):

INCH 0D

20 TNCH OD

13-y/8 mca o " "

9-5/8 InCH 0D " ! !

7 I B OD L] L] 1
JATER CONSUMPTION-GAL:
DOMESTIC

DRILLING 1162800

NOT AVAILABLE HOT AVAILABLE HOT AVAILABLE

" ft fl

1302840 2487240

CEYRNT CONSUMPTION-TOR W3 AVAILABLE NOT AVAILABLE NOT AVAILABLE

405 CONSUAPTION-TON NOT AVAILABLE NOT
RIG FUEL CONSUX-GAL 255360
DAILY LIASE RATE-SH:

DAILY LEAS

LIZATION " " "
ALY ¢ ”

TYPICAL CREW/RQTATION:
(e DRI%EING

2
MAINTENANCE
SERYVICE 1
CEMRAT
40D CONTROL
fWWR0N, MONITORING
SUPERV

SR P PR TP, PR NS

CAT
(THER SUPBORT
OTHER

TOTAL CREW : 66

g== ESTIMATED BASED ON DATA FR0 07ER RIGS,

AVATLABLE HOT AVAILABLE
131670 251370

IgllLLING HOT AVAILABLE NOT AVAILABLE KOT AVAILABLE

I " "
n n H

~
~>

O O e b b U3 BN
—

—
L e o L o s, BN T Y

—
—

66 66

8== TYCLODES 30T DRILLIRG AND SUPPLY VESSELS,

§==THOUSAND

SOURCE: PATRICK B0RDER & ASSOCIATES AND DAMES & K00RE
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{WATER MARERS)
193000
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Wiile casing strings are being run, casing specialists are on board, and
coring specialists, well testing specialists. well |oggers, fishing tool
operators. and communi cations installers are aboard the rig on an
as-needed bhasis. Divers are used on nost of the sem subnersible rigs to
check subsea bl owout prevention stages or do underwater repairs of

various types. Wiile diving. a crewof 6 or nore is aboard the vessel.

3.4.3 supply Vessels (Workboats)

Supply vessels or workboats are used to supply alnmost all of the materials
needed for supporting the drilling vessels. These supplies include diesel
fuel, drill water, tubulars for drilling, nud and chem cals. and cenent
for setting casing. Some staple groceries are also shipped by supply

vessel s.

During the study period, supply vessels operated between a shorebase in
Captain’s Bay (near Dutch harbor in Unalaska) and the drill rigs. For the
Navarin COST well and all wells in the Norton Basin area, supply vessels
were used to transfer supplies from barges which were used as intermediate
supply bases. The supply vessels were also used to resupply the barge
with fuel and drill water purchased in Nome. These barge operations are

further described in Section 3.4.4.

The supply vessels are ocean-going towboats that are specially designed
for offshore petroleum support. In addition to heavy-duty tow ng
capacity, these vessels are fitted with |arge water and fuel tanks and

| arge, flat decks for tubulars and other heavy equi pnent used on drilling



vessels. Table 3-3 lists the vessel s and vessel capacities for work boats

used in Bering Sea exploration activities during the study period

The supply vessels are typically about 200 feet (61 neters) long with a 40
foot (12 nmeter) beam They are generally powered by 5000-7500 horsepower
(3725-5588 kilowatt) engines and use a twin screw configuration for _
maxi num control of direction during towing. Bow thrusters, which further
enhance direction control. are also fitted to the vessels. [In addition to

t he supply function, these vessels are used to tow the jack-up rigs and to @

assist in positioning the drilling vessels.
During the study period, drilling operations were not conducted when ice _
was present since the drilling vessels were not rated for ice. However,

most of the supply vessels used are rated ice class |-C, which allows them

to operate under light ice conditions.

3.4.4 Oher Marine Support Vessels

In addition to the supply vessels described above, drilling operations at
t he Navarin COST well and the Norton Basin COST and exploration wells used
the services provided by supply barges. These barges were used to resup- ®
ply the drilling vessels with tubulars, cenent, and drilling nud. This
was necessary because of the shallow draft of the None harbor. and the

di stance between the drilling sites and the Captain’s Bay shorebase.
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TABLE 3-3
HORR BOAT DATA

NORTON 57, GEORGE 0RTOH ALEOTIAN NAVARIN  NORTON.0436  NORTON,(4l4  NORTON,0430

COST ¢ 1 COST # 2 (05T 4 2 {0sT £ 1 CosT # 1 BIRCH#L TETON$L LTINS

LEASE OPER, ARCO ARCO ARCO ARCO ARCO ARCO EXXON EXXON
SPUD DATE 6-14-80 5-19-82 §-7-82 9-6-82 5-26-83 §-25-84 §-19-84 1-25-84
COHBLETED 9-28-80 9-2-82 9-15-82 1-14-83 10-24-83 §-19-84 1-23-84 8-17-84
DRILLER DANTEX SEDCO FEYDRIL SECO SEDCO REYDRIL R09AN ROAAN

RIG NAKE DAN PRINCE SEDCO 708 KRY SINGAPORE SEDCO 708 SEDCO 708 FEY HARAII $IDDLETONRORAN IDDLETQI
SHORE BASE CROWLEY-DUTCHE CROALEY-DUTCH CROALEY-DUTCH 05I-BO7CH 05I-D0TCH 0sI-007CH )SI-DUTCH 05I-DICH

HORR BOAT OPER. BIEHL BIEHL  OCEAN MARINE BIEAL BIEHL BIEAL SEABORSE SEREORSE
- JESSEL #1: ]
mcmmmmmw mwmm BIERL TRAVELER BIEHL TRAVELER oamwzemwm BIEEL TRAVELER BIEEL TRAVELER BIZBL TRAVELEZR INDIAN SEAHORSEINDIAN SEAHORS:
: 7 .
PLACE CONSTRUCTED U.5.4 0,5,4  NEW ORLEARS .84 0.5 4 U.5.4  NER ORLEANS  HER ORLEANS
YEAR CONSTRUCTED 1976 1976 1978 1976 19°6 1976 1976 1976
BORSEPORER 500 8P 7500 8P 1500 &P 500 gp 500 P 1500 gp 5600 5P 3600 P
VESSEL LENGTH 2.6' 206" 220" 26 2! 208" 206 X 40° 206 X 40
- RATER CONSUMETION 1 TON/DAY
- FOEL CONSUAPTION:
TORING 25 TORS/DAY 25 TONS/DAY 25 TONS/DAY 25 TONS/DAY 25 TONS/DAY
CROISING 13 TONS/DAY 13 TONS/DAY 4000 GPD 13 TONS/DAY 13 TONS/DAY 13 TONS/DAY 2400 620 2400 620
CRER SIZE 10 10 12 10 10 10 10 i
707 CARGO CAPACITY 1200 TONS 1200 7085 1400 TONS 1200 TONS 1200 TONS 1290 Tods 1173 TodS 173 7088
FUEL CAPACITY 400 TONS 400 TONS 200,000 GAL 400 TONS 400 TONS 400 7085 500 TON8 500 1035
AATER CAPACITY 450 TONS 450 TONS 180,000 GAL 450 TONS 450 TONS £50 TONS 150 T0%5 150 7048
_ QUARTERS CAPACITY 28 1§ 19
VESSEL 42
YBSSEL NAME VIGILANT ~ BIEBL TRADER OCEAN DOLPHIN  BIEHL TRADER  BIERL TRADER  BIEHL TRADER NONE NONE
BURCHASE CQST 97,0 M
PLACE CONSTRUCTED .52 U,5.4  NER ORLEANS 0.5.4 0.5.3 0,54
{EAR CONSTROCTED 1976 1976 1976 1976 1976 1976
HORSEPOWER 7500 gp 7500 89 7500 #p 1500 g- <500 8P 700 82
VESSEL LENGTH 206" 206" 220! 2.8 2.8 26
) RATER CONSOMPTION 1 TON/DAY

B FUEL CONSUXPTION:
T0R1ING 25 TONS/DAY 2
RUISING 13 T088/0RY L
CRER SIZE 10

Mm S/DAY 25 TONS/DAY
70T CARGO CAPACITY 1200 TONS Hmm
£

maww {3 ga\gm
T085 1200 7088

S/DAY 25 TONS/DAY 25 TOM
§ 13 TON
0
m T0RS 400 7088
i
0

/DAY 4000 GPD 13 TONS/DAY
10 12 10
TOS 1400 TONS 1200 TONS .

T

T

2

POEL oymynHaK 400 TO¥S 0,000 GAL 400 TONS M
:

HATER CAPACIT 450 TONS TONS 0,000 GAL 450 TONS TO8S 450 7088
- mapmemmm nym»nHaK 28
- TYPICAL SHIET ROI. AS NEEDED AS NEEDED AS HEEDED 45 NEEDED A5 NEEDED A5 NEEDED AS YEEDED AS HEEDED
TYRICAL LEAVE ROT. 50% ON/OFF 50% ON/OFF 40 ON/20 QFF 0% QN/0FF 50% ON/0FF 50% ON/OF® 30 ON/30 GFF . ON/30 OFF
DAILY LEASE RATE $7600/0AY $13,000/0Y

¥==THOUSARD
SQURCE: PATRICK BURDEN & ASSOCIATES AND DAMES & HOORE
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TABLE 3-3 CONTINUED

RORK B0AT OATA

57.680.0537  S7.GE0.Q466  ST,GEO,051%  ST.GE0.0530  ST.GED.0527  ST.GEQ.Q4il  ST.G0.0454  ST.G
RATHL BERTHA#L  INTREPID # | TOSTRMENA 41  TOSTEMENA 42 SEGULAEL FERN # 1  CB¥E

LEASE QPER, ARCO HOBIL CHEVRON EXXON EX4ON ARCO ;HE&L
SPUD DATE §-4-84 9-29-84 7-20-84 6-29-84 9-13-84 11-06-84 11-20-34 l

POMP tTED 10-31-84 11-01-84 9-23-84 9-4-84 11-19-84 1-23-45
DRILLER SEDCO SEDCO SEDCOAESTERN OCEAN WESTERN OCEAN SEDCO ODECO 1gs1eR
RIG NAXE SEDCO 708 SEDCO 712 SEDCO 712 BIG DIPBER BIG DIPPER 9E0C0 708  OCEAN {pgssts )
_ SHORE BASE 0ST-DUTCH 0SI-DUTCH 0SI-DUTCR 081-007C8 0SI-D0TCH 05I-DUTCH 0SI-DUICE  OS
108K BOAT QPER, IAPATA  OCEANMARINE  OCEAN HARINE SEABORSE SEAHORSE BISHL  OCEAN ¥ MRINE S

YESSEL #1:

VESSEL NAME
PURCHASE COST
PLACE CONSTRUCTED
YEAR CONSTRUCTED
H0RSEPORER
- VESSEL LENGTH
HATER CONSUSPTTON
FURL CONSUMPTION:
TORING

i

CRUISING
(RER SIIE
70T CARGO CAPACITY
FOEL CAPACITY
HATER CAPACITY
QUARTERS CAPACITY

VESSEL #2:
JRSSEL NAHE
PURCHASE £0ST
PLACE CONSTROCTED
YRAR CONSTRUCTED
RORSEPONER
YRSSEL LENGTH
JATER CONSUMPTION
RUEL CONSUMPTION:
00186
CRUISING
CRER 5178
07T CARGO CAPACITY
FOEL CAPACITY
JATER CAPACTTY
OURRTERS CAPACITY
T{91CAL SHIFT ROT,
TYPICAL LZAUE ROT.
DAILY LEASE RATE

#==THOUSAND

CONSTITOTION-SY OCEAN TARPON
§9-6 MM 86.2 il

SAN DIEGO  NER ORLEANS

1977 m

{

6000 18P 7500 &P

206" 220"

360 6PD 1 TONIDAY
60006PD

2700 6P 4000 Ggg

1 1

177 Séu' 200609 (E%NE

204'.00%00 G% 180,000 il

2 TN

LIBERTY SVC OCEAN Rt

§5-6 41 §6.2 M

SAN DIEGO  NEW ORLEANS

1978 1976

§000 THP 7500 89

206 220"

360 6P 1 TON/DAY

60006PD 1400 TONS

2700 Gpg 4000 GPIZ)

i 1

840,12 1400 TONS

127.000 6% 200,000 GAL

204,000 694 180,000 za

13 0R ON/12 OFF  ASHERDRD

6001 ONI60 OFF 40 ONJ20 OFF

$13,200/0Y §7600/DAY

OCEAN TARPON

ATLATC SEAHORSEATLATC sazégggszmm TRAVRLER
18448

35.2 il
NER ORLEANS 0.5.4
1977 1974 1974 1976
7500 8P 5750 5750 7500 il
20 20 ¥ 40 210 ¥ 40 206

1 TON/0RY
25 TONS/DAY
4000 smz) 2400 ceg 2400 ‘""{8 13 Tows/og%]f
100 TONS 1106 TONS 1106 TONS 1200 048
200,000 GAL 534 TONS 534 20N§ 100 T0NS
(30,000 GAL 1100 T0NS 1100 7088 450 2088

28 19 19

OS%EZAMIQI RAY PACTF SEAHORSE PACIF sanaoasa BIEHL TRADER
HEW ORLEANS TESE?\Q ' TRYAS 0.5.3
1975 197 _ 1976
7500 i 5750 5750 7500 62
220! 210x 40 210 x 40 2061

1 70N/DAY
25 085/DAY
4000 sgg 2400 G?B 2400 sgg K vowm%
1400 108 ) 1106 Toofvg 1200 T08S
200,000 GAL 534 TONS 534 TON 100 TONS
180,000 a 1100 TON‘? 1100 Toug 450 108
EDED EDED ASHERDED

ASTHE EEDED ASNE
4OUWWOW30MHUWFMOWW OFF
$7600/DRY

SOURCE: PATRICK BURDEN & ASSOCIATES AND 05 & HO0RE

OCFAﬂoFIN ATLATC
i
NER ORLEANS
1978
7500 AP
220!
1 TON/DAY

4010 9 2
L
400 T8 1

00,000 64
Li0,000 6L 1l
4

OCEAN MARLIN PACIF §
$7.0 ¥y
NER ORLEANS
1976

7500 8P

10 2
LTON/DAY

4000 G?g 2

i
1400 7085 1
200,000 GAL 5
800G U
A8 ﬂtEDéD By

50% Q¥/0FF 40 ON/ZU DFE‘ 30 ON
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Wien the barges were first brought to the drill sites fromthe Lower 48
each barge carried a full l[oad of supplies - nud, cement, tubulars, and
fuel. Supply vessels and smaller barges and tugs repl eni shed thedrill-
rig and supply barge with fuel, water, and food supplies transported from
Nome., Two local lighterage barge services operate regularly, transporting
fuel and other supplies to the City of Nonme and the surrounding villages.
These existing lighterage services were also used to nove fuel, water, and
other supplies fromthe shallow draft (15 feet or 5 meter depth) Nome
harbor out to the deeper water in which the Biehl supply vessels could
anchor. The Seahorse supply vessel used to support the Exxon wells had
sufficiently shallow d-raft to dock at None. Small tank barges with draft
shal | ow enough to dock at None were also used. The supply barges and
small tank barges are described in Table 3-4. The lighter barges normally
operating out of None are not included in Table 3-4 since they are not

dedicated to the exploration process.

3.4.5 Air Support Activities

3.4.5.1 Aircraft Operations

Air support was used to transport supplies and personnel to the drilling
vessels.  These supplies and personnel were transported from Cold Bav for
the operations in the North Aleutian and St. George areas. For Norton
Basin and Navarin Basin wells, Nome was the air support base. Both Cold
Bay and None are served by commercial airline carriers and jet aircraft.
In addition, fixed-wing charter aircraft are often used during nobili-
zation, denobilization, and drilling. Table 3-5 presents infornation on

air support of drilling during the study period, including the types of
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TABLE 3-4
BARGE DATA

NORTON HORTOW HAVARIN  NORTON (043  NORTON.0414  NORTON.0430  NORTON.0414  NORT
C0sT #1 COST #! C0sT 1 BIRCH}L TETON$] CRUGACHEL TETON41 (d
LEASE OPERATOR ARCO ARCO ARCO 1ACO EXXON EXXON EXXON -
BRGE OPERATOR CROWLEY ¥ARINE LBASING M A RINE [L0GIS. HARINE L0GIS. MARINE o615, ¥ARINE [0GIS. ¥ARTHE LOGIS. ¥ARINE
BARGE TYPE SOPPLY 84R6E SUEPLY BARGE SUPPLY BARGE SUPPLY BARGE SUFPLY BARGE SOPPLY 8A%E  TANK BARGE ~ TAN
BARGE NAKE (0R007 SUPER SERVANT } 1IC 33 HIC 330 §IC 331 11C 330 4LC 165
PURCHASE COST ONK § 3.5 § 3.5 0 §3.5 $3.5M -
PLACE CONSTRUCTED USA SEATTLE SEATTLE SEATTLE SEATTLE  RICEHOND €3  RICH
{21 CONSTRUCTED 1969 1982 1982 1982 1982 1943
VESSEL LENGTH 400* 476 3L 330%78" 33078 33078 330878" 165 % 35" 16
CRER SIZE 1 12 12 12 12 HO3E
TOT CARGO CAPACITY 9100 ST 10,000 T 10,000 T 10,000 T 10,000 T 10,000 T 7500 3BLS 7
FUEL CAPACITY §.370 ST 7500  38L§ 75
TATER CAPACITY
QUARTERS CABACITY 10 16 16 16 16 novE  _
TYPICAL $EIfT ROT. AS NEEDED 12 5008 12 HOUR 12 800 12 HOR 12 §00R i/
TYPICAL LEAVE ROT. 50% OR/50%08F NONE NONE NONE NONE NONE WA
_ DMLYIEASE RATE $ 34,54/ day CONF CONF CONF CONF CONF
¥==THOUSAND

SOURCE: PATRICK BURDEN & ASSOCIATES AND DAKES & OORE.
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TABLE 3-5

LEASE OPER,

RIG SERVICED
START SERVICE
COXPLETED

AIR CONTRACTOR
AIRCRATT TYPE #i
AIRCAAFT TYPE )
FLYTNG CREA/AC
SAINT, CREW/AC
PASSENGER CAPAC,
CARGO CAPACITY
ATR SUPRORT BASE
DISTANCE TO RIG
_ FLYTNG TTHE (R-T)
_ _BVG. TRIPS/REER
DATLY LEASE RATE

FLIGET CREM:
749, SHIFT--HRS
712, QOﬁAT*ON -4k
$AI4 1T, CRER:
TYP SHIFT--ERS
© T¥P, ROTATION-RK

AIR SUPPORT DATA
NORTON $T, 6E0R¢E NORTON ~ ¥.ALEGTIAM NAVARIN NAVARIN NORTON. 0436 WNORTON.0&14  NORTON.04)
COSTE 1 COST 2 C0sT § 2 CosT 4 | CosT # 1 C0ST ¢ 1 BIRCEEL TETONE] CHOGACHS
ARC e ARCO ARCO ARCO ARCO ARCO EXX0
DAN pmcz SEDCO 708 KEY SINGAPORE ssnco 708 SEDCO 708 SEDCO 708 KBY HARAIT RORAN MIJDLvTonom amv 270
§-14-30 5-19-87 6-1-82 s@ 5-26-83 5-26-81 §-25-84 5-18-81 7-25-8
9-28-80 9-2-8) 9-15-82 1- 14 3 10-24-83 10-24-83 §-13-84 7-23-8¢ §-17-8.
2.4, E.A.A, £.R,4, E E.R. A, BORING/COLUYBIA AIR 106 £, z,8,A
B8ELL 212 BELL 412 BELL 212 v BELL 41280E1%6 234 %R BELL 212 3ELL 2] BRLL 2L
BRIL 217 BELL 417 BRLL 202 BELL 412 BOBING 234 2R W8E 3ELL 112 BELL 21
] 1 ) ] ) 4.5 ) J
| 1 1 l 5 Y 1
13 1 13 i 17 13 %) 1
2600 2200 2600 2200 8.1, 3400 2600 2600 260
04 coLD BAY HOXE CoLD m HOME HOME HOSE Y04E 104
L3, 110 ¥i, §8 i, 80 ¥ 480 i, 460 ¥i, 33 41, 95 41, 96 4T
1.2 4008 7 HO0R 1,3 BOOR 1.3 BO0A 3.5 B00R 0.4, §-10 HOUR 0.5 8008 {ROR 1800
1 /! ¥EDETAC ONLY 1T 4 1 il i
$2000/0AY + 52000/0M+$2000/DAY’ $2000DAY +  $2000DAY + §7 MIL,TOTAL  S2660/DAY  S2000/DRY +  S2000/DAY -
S0/ER  S450/ER $450/0R $450/8R $450/8R §450/4R S450/8;
|4 ON/10 opr 14 ON/10 opp 14 ON/10 OFF {4 ON/100FF 14 08/10 OFF VARTES 14 ON/10 OFF 14 04/:0 OFF 14 O§/10 QW
20/10FF 2 GV/2 0FF 20 /2 0FF  20N/20FF ~ 2ON/20FF 20 DY/10 DY ~ 2 08/2 OFF 2 DN/] OFF 10872 OF
L0ON/14 OFF 10 ON/4 OFF 10 ON/L4 OFF 100W/14OFF 10 OW/I4 0PF 8 QH/1G0FF 10 ON/i4 OFF 10 0%/14 PR 10 ON/i4 OF°
208/70FF 1ON/20OFF ~ 20ON/20FF ~ 20N2OFF  20420FF  2001/1021 ~ 2 ON/Z OFF 2 0¥/2 (FF 2 08/2 O

§T. GEO,0537 87, GEO,C466 ST . GEO.0519 ST. GEO,0530 ST. GEO0.052]

. , ST, GEOlO511§;I' &EO oms'r 620.0477
RATEL  DERTHAZL  INTREPID$l  TOSTEMENA#L  TUSTEMENA#? SEGULASL ER ANELOT § 1
- LEASE QPER. HOBIL CHEVRON EXXON EXXON RO SHELL §OL?
- RI6 SERVICED sanco 708 SEDCO 712 SEDCO 712 BIG DIPPER 816 DIPPER sznco 708 0CEAN ooassax SE0C0
START SERVICE 8-1-84 9-29-84 7-20-84 §-29-84 9-13-84 11-06-84 11-20 11-27-84
CONPLETED 10 31 84 11-01-84 9 23 84 9 -4-84 11-19-84 1-3- §2 1-23. ﬁi 1-85
AIR CONTRACTOR 0,8, RLOG 1LOG £ ERA
AIRCRAFT TYPE #1 sxmsm 5 6w BELL 212 Asnc pm (Z)BELL 21151* (2 )BELL 21T NOT AVAILABLE  BELL 2147
mgcnm TYPE i2 SKORSKY -6 BELL 21  BELL 214ST2 (1)SIRORS, s7g (1) STRORS, S76 BELL msg
A l
HAIN / i 2 { L " " .
- PASSENGER CAPAC. 14/6 e " u 14
_CARGO CAPACITY 0 0 0 2800#{1200# 28004/1200¢ * " 0
AIR SUPRORT BASE COLD BAY  COLD BAY COLD B! COLD BAY COLD BAY COLD BAY coggsﬁv COLD RAY
DISTANCE T0 RIG 184 41, 100 81 175 4 175 ¥i, NOT AVAILABLE 0
2LYING BIHE (R-T) 2.9 HOR 23003 2 BOCR ! " 188
396, TRIPS/WEEK 14 ] 10 1 700 "
DAILY LEASE RATE  §9,000/0Y 5200054/[5)8%& NOT AVAILABLE ¥7 AVAILABLE NOT AVAIIABEZ " m 4500/0!/ac
- - FLIGHT CREW:
TYP, SHIFT--ARS 140H/10 OFF 14 ON/1I0 OFF 14 ON/100F7 14 ON/100FF 1408/10OFF 1404/10 OF? 14ON/I0OFF 14 9/10 OFF
wpuflzomxon WK 2 0M/2 0FF 2 0N/2 OFF  20N/2OFF ~ 20R2OFF  20N2OFF  2ON/2OFF ~ 20N2OFF 2 ON/2 (FF
%E 53--%5 10 ON/14 OFF 100 /14 OFF 100M/14OFF 1008/1¢OFF 1008/14OFF 1008/1¢OFF 00%/14 OFF 100%/14 OFF
"xp "ROTATION-RK 2 08/2 OFF 2 ON/2 OFF  ION2OFF ~ 20WIOFF ~ 2 08/2 0ffF ~ 20N/20FF  204/20FF ~ 204/ OFF

SOURCE PATRICK BORDEN& ASSOCIATES AND DAHES & MOORE

- 71 -~



of equi pnment used, the nunber of trips and distances fromthe air support

base to the rigs, and data on the naintenance and flight crews.

Hel i copters were used for crew changes and to nove light materials and
fresh groceries out to the drill vessel in all four planning areas. as
indicated in Table 3-2, the drilling vessels typically require crews of at
| east 50, with nost of the crew rotating out every 3-4 weeks. The crew is
divided into 4 sections so part of the crew changes weekly. In addition,
speciality contractors {(such as casing, coring, and diving contractors),
| ease operator personnel. and government observers flew to the rigs on
occasion. These personnel novenents generated the mgjority of the need
for air support. An average of 1 helicopter trip per day was required to
support the drilling activity, with the reported nunber of trips ranging
from2 or 3 per week to 2 per day. The barge was frequently used by the

hel i copters during the “drilling of the Navarin Basin COST well.

Hel i copters from Cold Bay and Nome |anded at helipads on the drilling
vessels. In addition, while the Navarin Basin COST No. 1 well was being
drilled, a barge anchored in the lee of St. Matthew Island was used as an
alternate landing point in case landing was not possible at the rig due to

weat her conditions.

3.4.5.2 Equi pnent

The helicopters used nust be capable of flying to the drilling rig and
returning without refueling. This capacity is required because of the

possibility that the helicopter nmay not be able to land at the rig. For



the Norton Basin, St. Ceorge Basin, and North Aleutian wells this posed no
problem since the wells were |ocated within the range of conventiona
helicopters. For drilling in the Navarin Basin, the distance fromthe air

base to the rigs necessitated the use of |ong-range equipnent.

The Navarin Basin COST well air support was acconplished using Boeing 234
ER (Extended Range) twi n-rotor helicopters. These helicopters are a
civilian version of the nilitary Chinook helicopter. To allow sufficient
fuel for a roundtrip of over 900 mles (1450 kilometers), these
helicopters were fitted with auxiliary fuel tanks located in the forward
section of the passenger compartnment. An extensive maintenance facility
was naintained at None to support this operation. which was the first
commercial use of the Boeing 234 ER In addition to the Boeing aircraft,
a Bell helicopter along with its flying crew and mai ntenance crew was

stationed at the sepco rig for energency nedical evacuation

3.4.5.3 support Facilities

Cold Bay's airport is the only facility in the A aska Peninsula capable of
handling jet aircraft and it has been used extensively during OCS
exploration activities. A shorebase located in cold Bay acts as tenporary
storage for light materials flown by helicopter fromthe airport in Cold
Bay to the drilling vessel. The shorebase al so serves as tenporary
quarters for personnel on their way to or fromthese same vessels. This
air support center was opened in 1980 expressly for the support of COST
and exploratory wells drilled in the St. George Basin (with the exception

of St. CGeorge COST No. 1 well) and the North Aleutian COST well.



There are quarters for up to 60 people with a kitchen and septic system on

site. There are also two 60- by 80-foot hangars owned by Air Logistics -

and Evergreen, that are used to store helicopters. Qher facilities
include a flight service station. and some storage and mai ntenance struc-

tures |leased by oil conpanies.

Enpl oyment at the Cold Bay shorebase totals 15 with a breakdown as
follows: 2 cooks, 1 service station manager, 4 oil conpany emplovees

(Exxon), and 8 pilots and nechanics.

Sone facilities associated with the air support for the Navarin and Norton
Basin | ease sales were also developed in Nome, but unlike Cold Bay these
facilities were not built expressly for OCS support. Basically, existing
facilities in None were expanded to include 2 new helipads and hangars.
Existing apartnents were used to house personnel stopping in None on their

way to or fromdrilling vessels.

Air support facilities are also being devel oped on the island of St
Paul. For”details of this new devel opnent see Section 3.6.1.2 on Planned

Support.

3.4.6 Shorebases

During of fshore exploratory drilling, shorebases were established to pro-
vide marshaling areas for goods enroute to drilling vessels. Mid.
cenent, tubulars, wel |l head equipnent, fuel, drill water, and food were _
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staged at shorebases. These shorebases al so provide tenporary housing for
workers in transit to or fromthe marine support vessels, and for

expediters marshaling drilling mud, tubulars, cenent, and chem cals.

Shorebases associated with exploration are often operated only for the
duration of exploration drilling. \erever possible, these canps are
| ocated where transportation and utility systens are in place. Permanent
| ocations for shore bases are established only after exploration data

indicate that major oil resources are present.

During exploration in the Bering Sea, two shore bases were established by
private conpanies near Dutch Harbor in Captain’s Bay. Both were devel oped
to support exploratory and COST wells drilled in the Norton Basin. North
Aleutian Basin, St. CGeorge Basin and Navarin Basin. Further infornmation

on these canps is presented in Sections 3 .4.6.1 through 3.4.6.3.

Nome was al so used as a shore base for wells drilled in Norton Basin
Supplies such as water, fuel, and groceries were lightered by | ocal smal
vessel s t0 larger supply vessels outside of the Nome port, then carried by
the supply ships to the rigs. However, only a few snall storage areas
were used. The Sitnasuak Native Corporation provided drayage for fuel and
water, and other services such as grocery shopping, and vehicle and

apartment rentals.

Crowley Maritime Corporation and Offshore Systems, Inc. (0Sl) each estab-
| i shed shorebases to support COST and exploration wells drilled in the

Bering Sea. The bases are located in Captain’s Bay on Unalaska |sland and



they served as “loading and unl oading areas for crew and suppiy boats
associated with offshore petroleum exploration. In early 1985, only the

0S1 facility was carrying on OCS-related operations.

3.4.6.1 Shorebase facilities

The first shorebase in Captain’s Bay was devel oped by Crowley Maritine in
1976 for the first St. GeorgeBasin COST well. The 30-acre (i2-hectare)
canp provides nmarine support with a T-shaped wooden pier extending 350 °
“feet (107 meters) offshore with a 410-foot (125-neter) dock face. The
dock was constructed by the mlitary in 1940 and upgraded in 1975 and

1982, The pier is currently 40 feet (12 neters) wi de.

Two covered storage areas are available at the crowley facility. One, a
roof ed warehouse with a concrete floor, is 80 feet (24 meters) by 225 feet .
(69 neters) with a 16-foot (5-neter) ceiling. The other roofed warehouse
is 80 feet (24 meters) by 112 feet (34 neters) with a 16-foot (5-meter)
ceiling. In addition to covered storage, there are about 19 acres (8 ¢
hectares) of open storage area, including a |-acre (0.4-hectare) fenced

st orage area.

Crowley constructed and maintains the road systemw thin the canp.
Security is currently provided by contract with McNeill Securities.
Housing in the crowley Maritime canp consists of a 45- by 90-foot (14- by )
27-meter) bunkhouse with sleeping quarters and a washroom and recreation
area sufficient to accommodate 34. A ness hall and kitchen are |ocated

next to the bunkhouse with a dining area seating capacity of 48. 1In -~



addition, a duplex apartment, about 24 feet by 69feet (7 by 2lneters) is

al so avail abl e. Each unit has a bathroom and kit chen.

Power is supplied by a 150-kw portable diesel generator. Diesel fuel is
stored in four 10,000-barrel (1590-cubic meter) tanks, and a fuel distri-
bution systemcarries diesel to the dock. A septic tank and drain field
system has been installed and is currently functional. Fresh and potable
water is available fromthe public water supply system The m ni mum

loading rate is 500 gallons per mnute per vessel.

Crowley Maritime plans to expand its dock facilities, housing, and storage
areas to acconmodate additional traffic resulting from exploration, devel-

oprment, and production of oil.

0S1. leases 40"acres (16 hectares) of a native allotment in Captain’ s Bay
at Port Lekanoff. The 0Sl |ease includes an option on the remaining 80
acres (32 hectares) in the allotment. The dock, which was constructed
with an upland staging area by 0S1 in the winter of 1982-1983, is 50 feet
by 150 feet (15 by 45 neters) wth two nooring dol phins. In addition,
there is a 30- by 60-foot (9- by 18-nmeter) crane pad for a 150-f oot

(46-neter) nobile crane.

At present, there are 6 nobile hones at the canp, with amaxi num capacity
of 22 people. ©One other unit is available with 5 single roons and a
kitchen. The only covered storage area at the canmp is a 12,000-square

foot (115-square neter) covered warehouse.



Electricity is supplied by two 150-kw diesel generators. Fuel, purchased
by 0S1 from the Chevron fuel facility in Dutch Harbor, is stored in a
singl e 10.000-barrel (1590-cubic neter) tank. A septic tank system and
drain field provide onsite sewage disposal. The City of Unalaska provides

fire, medical, airport, and planning services to 0S1.
0S1 has plans to expand housing, storage, and other utilities if oil
devel opment and production occurs in the Bering Sea, or if exploration

activities continue at the current pace.

3 .4.6.2 Shore base Qperations

Both the Crowley Maritime and 0S1 shorebases serve as |oading, unloading,
and storage areas for crew and supply boats associated with offshore
petrol eum exploration. This marine support was provided for COST and
exploration wells in all four planning areas. Materials such as nud,
wat er, cement, tubulars, and fuel were handled at each base. Incom ng
supplies were brought by barge to the Crowley or 0S1 dock. tenporarily
stored onshore, then | oaded on supply boats for transport to the drilling

vessel s as needed.

Crowley Maritinme provided shorebase support for the Norton sound and St

George Basin COST wells. Its dock facility was used to |oad, unload, and
store materials arriving from Anchorage and outside of Al aska. Crowley 'S
boat docking fees were based on the weight of the cargo, the length of the
boat, any covered or uncovered storage space used, and water and fuel

pur chased.
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The period of peak activity for the crowley shorebase was in the sumrer
and fall of 1982 while the second COST wells were being drilled in the
St. CGeorge Basin and Norton Sound. Assuming that 2 work boats per well
docked 3 tines per week, the peak activity at Crowley 'S base was about 12
to 15 boat dockings per week. Crowley operations took place 2 to 3 years

ago and detailed information on wage and enploynent were not available.

0S1 began its shorebase operation in the Bering Sea in 1982. Since then

they have provided support for the North A eutian COST well, Navarin COST
well, and all exploration wells drilled in 1984. Its work canp and dock
facilities are the loading and unloading point for materials brought to
the Bering Sea by barge. These materials are stored until needed by a

drilling vessel

0S1 bases its total docking charge per boat on the length of the boat, the
wei ght of the cargo, any covered or uncovered storage area needed and

wat er and fuel purchased.

Approximately 16 full-time people were hired in 1983 to maintain and
operate the canp. In 1984, that nunber rose to 72 to accommpdate the

expanded activity in the Norton Sound and St. George Basin.
At the peak of drilling activities in the fall of 1984, 0Sl enpl oyed two

14 person crews on “back-to-back” 12 hour shifts. The crews were conposed

of :
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riggers;

| oader;

Crane operators;

N N N

truck drivers.

forklift operators;

wal ki ng boss; and

In addition to the 0S1 crew, contractors worked out of the 031 base.

These included (at peak)

3 to 4 expeditors for various |ease operators,

plus enployees of the cement, nud, testing, and diving contractors. These

non-0SI enpl oyees were generally housed in the 0S1 bunkhouse. Loca

residents conprised 94

percent of the 0Sl workforce and lived in their

homes in the Cty of Unalaska. No |eave rotation was necessary for these

| ocal residents.

In 1983, $275, 000 was

expended for |ocal wages, with total 1983

expenditures estimated at $750,000. In 1984, |ocal wage expenditures rose

to $512,830. Part of the

storage yard.

0S1 paid $14.000 in loca
addition, a new persona

1984 (Tony Hearn, 0S1

1984 expenditures were for conpletion of a pipe

property taxes in 1983, and $15,000 in 1984. In
property tax of about $20,000 will be paid in

per sonal conmuni cation 5/85).
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0S1 representatives estinmate that about two boats per |ease operator were
serviced every other day at the shorebase in Dutch Harbor. During the
peak of drilling activity in the Bering Sea during the summer of 1984.

about 40 support vessels docked at the 0Sl1 facility each week.

3.4.7 Oher Contractors

Mre than 25 different types of contractors and subcontractors were used
during the drilling phase of the COST and exploratory wells in the Bering
Sea. Table 3-6 presents the nanes of the contractors used on eaéh of the
well's.  The services provided by many of these contractors have been des-
cribed above. In this subsection the services provided by nost remaining

contractors are briefly described.

Contractors are used for nmany specialized aspects of the drilling oper-
ation. During drilling, the drilling nud supplier provides the proper nud
and chenmicals for the geological formations encountered. A nmud engi neer
Is on duty at all times during drilling, and a separate contractor |ogs
the nud for gas as it returns fromthe hole, helping to assure well

control and to gather information fromthe cuttings. Firms specializing
in electrical well logging are also under contract during drilling. in
this operation, information about the formations penetrated is obtained by
el ectronic sensing equipnent which is lowered into the hole using
wirelines. \Wen a sanple of the formation is needed to determ ne gross
structure, a solid core is taken, This core is obtained using a specia

dianond bit and core barrel provided by a coring vendor. Sidewall coring

I's conducted by speciality contractors to obtain information about the
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formation. Qther specialized services which may contribute to the
drilling operation include testing tubulars, running casing, wellhead
(casinghead) equi pnent, |aboratory core analysis, well testing; fishing
(removing jamred tools or equipnent fromthe well core), and plugging the
abandoned borehole. The term “Met COcean” which appear in Table 3-6 and
several subsequent tables refer to neteorol ogi cal and oceanographic --
nonitoring stations. These stations were largely autonmated, needing human

| abor only for set-up and peri odi c nai ntenance.

\WWeat her observers are stationed on nost of the drill vessels to collect

net eorol ogi cal and climatological data. In addition to the observers,

most drilling vessels use automatic oceanographic and meteorol ogical data
sensors. During the study period, ice forecasting services were needed on
sone of the Norton wells and on the North Aleutian COST well. None of the
drilling vessels were rated for operating in the presence of ice so the _
forecasting service was used to monitor and predict the novenent of the

pack ice front. To remain on station [ong enough to conplete a well and

still allow sufficient time for an orderly demobilization, ice forecasting .
was needed to provide warning up to 30 days in advance of the time of
possi bl e ice encroachment on the drilling site. The ice forecasting
program used satellite imagery which was received on a daily basis. In ’
addition, the North Aleutian well used airborne reconnai ssance by SLAR

(side-1o0oking aerial radar) equipnent.
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THBLE 3-8

CONTRACTORS ACTIVEIN BERING SEA DRILLING OPERATIONS
1980-1984

NORTON ST.GEORGE HORTON N.ALEOTIAN NAVARIN  HORTOY.0436 NORT%N 8/1%% NORTON, 0430
CoST # 1 CosT ¢ 2 COST # 2 COST#1 (0sT1 BIRCHEL E208 CROGACEEL
LEASE OPER, ARCO ARCO ARCO ARCO ARCO ARCO EXXON EXX0N
seun 6-14-80 5-19-82 §-7-42 5-26-83 9-6-82 6-24-84 §-19-84 7-25-84
DRILLER DANTEX SEDCO FEYDRIL SEDCO SEDCO FEYDRIL ROARN RUEEH
A0USTARONT VECO
.. AIR SUPPQRT E.R. A, E.R.A, E.8, A, E.R.A, COLU¥BIA/BOEING ATR 106 E.2.4 LERLA,
YARTNE SOPPORT BIEHL BIEHL  OCEAN ¥ARINE BIEAL 3IEHL BIEAL SEARQORSE SEAHORSE
$ARINE SOPPORT OCERN HARTHE INTYL MCORING INT'L ¥GORING
BERGE SUPPORT _ CROWLEY ARINE LOGIS. MARINE LOGIS, HARINE LOGIS, . HRRINE LOGIS. ¥ARISE LOGIS, °
SHORE BASE AQUE/MONE  CROWLEY/L3RE NOKE  0.5.1./NOKE CROWLEY/13REG 0.5.1. 0.5.7, 0.5.1,
DIVERS SARTECH HARTE B UNDERWTR.CONS. HARTEC 4ARTEC HARTECH ARTECy 1ARTECH
DEEP GEQPHYS. TETRATEC it
SHAL.GEQPHYS, NEXTON HeCLRLLAN
UDDER 3AROID BAROID $AGCOBAR BAROID BAROID BARDID _BARQID - BAROID
CEMENT  BALLIBORTON  HALLIBURTON  BALLIBURTON  BALLIBORTON  HALLIBURTON  BALLIBURTON  HALLIBURTON  BALLIBORTON
GRAVEL PACK 3AKER SAKER
40D LOGGING EXL0G EXL0G EXLOG EXLO EXL0G EXL06 EXLOG X106
AIRE LOGGING ~SCHLUMBERGER ¢ CELUMBERGER ~CCHTUNBERGER ~ SCELUMBERGER ~ SCHLIMBERGER ~SCHLUMBERGER SC%LINBEIGER SCRLUNBERGER
219%R STUDIES 00 DAARD-CLYDE WOODWARD-CLYDE HOODWARD-CLYIDE ROODWARD-CLYDE WOODWARD-CLYDE AQ0DHARD-CLYDE §O0D3ARD-CLYDR #(0DAARD-CLYDE
Q1L SPILL AJIT SHAH AJIT SHAR AJIT SHAR AJIT SHAH AJIT SHAH AIT SdAf AJIT 8438 LI SHAR
825 SAFETY LIPECOY LIZECOY
_ . CORING CHRISTIANSON CHRISTIANSON
CORE ANALYSIS
AELL TESTING SORALCO SORRLCO
TUBING/CASING FRANK'S CASING FRANK'S CASING
CATERING UNIVERSAL SERV. UNIVERSAL SERY, )
SAVAGATION [TECH HARINAY 337 TTeCH ITECH
REATHER NORTEC NORTEC NORTEC NORTEC ‘IOR"‘EC SORTEC NORTEC HORTEC
1EDICAL NORTEC NORTEC NORTEC NORTEC NORTEC HORTEC J0RTEC §ORTEC
SECORITY 0*NEILL 0'NEILL 0'NEILL 0'JEILL 0'NEILL 0'REILL 0'4EILL O'§EILL
HET OCEAN EG& G & 4.1, EGeo EGEG EG&G Y EG&G
__ICE FORCAST ARCTEC IHTERA ARCTEC ARCTEC
AELLOERD EQUIP HUGHES (##s8 8OGHES OFFSH QTS BECATEL BECATEL BECHTEL

S0URCE: PATRICK BURDEN & ASSOCTATES AND DAMES & 4OORE
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TABLE 3-6 CONTINUED
CONTRACTORS ACTIVE ¥ 82818 SEA Exploration OPERATIONS, 1980-1984

ST, GEO 0537 8T. GE0.0466 ST.GEO,0519 ST, GE0.0530 57, §£0,0527 ST 05 §7.GE0.045¢ 7,680, U4
RATEL BERTHA#L  INTREPIDf! MENA#L  TUSTEMENA$? GULA 41 FERN £ 1 CAMELOT 4
LEASE OPER, ARgO 40B1L CHEVRON EXXON EX%ON ;R0 SHELL i
PUD §-4-44 §-29-84 7-20-84 6-29-84 9-13-84 1i-5-84 11-20-85 11-27-
Rouns%og? SEDCO SEDCO SEDCO WESTERN OCEAN WESTERN OCEAY SEDCO 0DECO WESTERN OCE
41§ SUPPORT £.2.4, E.R.A, E.Rbg AIRL0G AIRLOG B4 £.R.2 B,
¥ARNE spppoat BIERL  OCEAN MARINE hrEat SEABORSE SEAHORSE BIZEL  OCEAN MARINE RIE
14188 SUPPORT REGAL OFFSE  REGAL (FFSh
BAR%ESUPPORT 0.5.1 0.8.1 0.5.1 0.5.1 0.8.1 0,5.1 0.5
BTk YARTECE MARTECH ¥ ARTECH WRedts HARPECH HARTE
DEE? GROPRYS, wzswssxésm
SHAL.GEQPRYS, NERTOR
40DDER HILCAEY MAGCORAR BAROID HAGCOBAR ¥AGCOBAR 3AR0ID HAGCO3AR Bany
CSHENT  HALLIRURTON  HALLIBURTON  BALLIRORTON DOAELL DORELL  HALLIBURTON  HALLIBURTON  HALLIBORT
GRAVEL ick
'ﬂU) LOGGING BAROID EXLOG BXL0G EXL0G EXLOG X106 EXLOG EXL
“’%"H SCILUMBERGER  SCALOMBERGER  SCELUMBERGER scama RGER  SCHLUMBERGER céwme nasn SCRLDMRRRGER  SCELUBERG
?AHNSUISNOODaARD CLYDE ROODWARD-CLYDE OODWARD-CLYDE WOODWARD-CLYDE ao WARD-CLYDE WOODRARD-CLYDE NCRTEC woq 0adRD-CLY
OIL $PILL AT SHAB 17 SHAH MIT SHAR AJIT SHAR AJIT SHAH AJIT SAAR MIT SHAA AIT S
825 smm LIFECOY LIFECOY °
CORIN caﬂzsmnson REED REED At -
CORE ANALYSIS CORE
i TESTING 3.4, HUGHES NORALCO JORALCO
Tuam%//\caswg WEATHERFORD  WEATHERRORD
HAVAGATION §CS INT'L OCEANEER, INT'L OCEANRER , INT
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In addition to the services which are directly associated with the dril-
ling operations, there are several other contractor activities. Catering
services are used for food preparation on alnost all of the drilling
vessels, with only the Reydrill conpany providing its own catering. Cater-
ing services were used on the supply barges used for the Navarin and
Norton wells. Security services are used at the air support bases and on

the vessels.

Safety related services include nmedical services, air packs for hydrogen
sul fide safety, and oil spill cleanup equipnent. Medical technicians are
al so stationed on the drill vessels to provide energency first aid,
treatment of minor injuries, and to stabilize patients for energency

evacuation in case of serious injury.

Hydrogen sulfide is a deadly gas, which is present in some formations, and
equi pment to nonitor and safely vent this gas is installed on the drilling
vessels. Gl spill control equiprment, including oils skimers and boons,
is provided on a |l ease-wi de basis. During the study period, equipnent and
trai ned personnel were stationed at the shorebase at Captain’s Bay and
were on standby to allow rapid deployment. Some drilling operations had
smal | er vessels under contract or equi pment aboard the vessels to provide
assistance at the rig if necessary, for oil spill response and stand- by

assi st ance.



3.5 TRANSPORTATI ON

3.5.1 Oigin of Major Supplies

The point of purchase of major supplies used in the offshore exploration
for oil in the Bering Sea played a role in determning the amount of
revenue generated in the State of Alaska by OCS devel opnent. This section
describes the origin of najor supplies including drilling nmud, cenent,
tubulars, fuel, water, and wellhead equipment. The supply routes used to
transport these goods from the point of origin to their destination are

described in Section 3.5.3.

Most nud used for drilling during the study period was purchased outside
Alaska. The nmajority of cement used was supplied out of Anchorage. The
remai nder was brought up fromthe Lower 48 by supply barge. Mbst tubular -
goods were purchased in the Lower 48 by the oil conpanies, although sone
tubul ar goods remaining from Upper Cook Inlet oil devel opment area were

brought to the Bering Sea from Kenai, Al aska.

Alnost all fuel used in the offshore oil exploration effort in the St.
George, North Aleutian, and Navarin Basins was purchased from distributors -
i n Unalaska., Fuel for Norton Basin activities was brought to the site in

the supply barges and some was purchased in Nome. Small quantities of

fuel were also delivered by barge fromoutside of Alaska. Mst fresh
drill water for Norton Basin wells was delivered from Nome and Dutch
Harbor (Captain’s Bay). The renmainder was shipped by supply barge from

the Lower 48. \Wellhead equi pment was purchased outside Al aska, but nost @

expenditures for maintenance and replacement parts were made in the state.
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3 .5.2 Major Carriers

As described below, five major air carriers provide fixed-w ng transport
of supplies from Anchorage to Dutch Harbor, Cold Bay, St. Paul, and XNome.
These airlines are Reeve Al eutian Airways, AIRPAC Inc., Northern Air
LCargo, Markair Inc., and ERA Jet Al aska.

Reeve Aleutian Airways provided daily flights to Cold Bay, Dutch Harbor
and St. Paul Island. Major supplies carried to Dutch Harbor and St. Paul
for lease operators in the Bering Sea included chilled, frozen, and dried
food; drilling equipnent and other parts and supplies. Personnel were

flown to Cold Bay where they were transported by helicopter to the rigs.

AIRPAC Inc. was contracted by Alaska Airlines to make 10 scheduled flights
per week into Dutch Harbor in the sumer of 1984. During the study period
and in early 1985, 7 trips were made each week through the winter. AIRPAC

carried food, personnel, core sanples, and other general freight for |ease

oper at ors.

During the study period, Northern Air Cargo was chartered directly by

| ease operators to make between 1 and 3 flights per week to Dutch Harbor
Qther flights were scheduled as needed. The types of cargo transported
included food, drilling equipment, and other general supplies. Northern

Air Cargo did not provide any passenger service.
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ERA Jet Alaska, a division of ERA Helicopters, has also been flying to
Dutch Harbor once a week, with additional flights added as needed. They
carried personnel, drilling tools, and other m scellaneous materials.
During the summer of 1984, ERA occasionally flew into Nome, and the

airline plans service to St. Paul beginning in the sumer of 1985.

Markair and Al aska Airlines flew scheduled flights to Nome and drilling
operators and contractors used these flights. In the sumrer of 1984,
Markair flew two 737s and four Hercules C- 130 cargo planes daily to Nome.
They carried food, numintenance parts and equi pment, and personnel .

Mar kair did not serve Dutch Harbor, Cold Bay, or St. Paul.

Al aska Airlines provided passenger service for |ease operator and
subcontractor enployees and shipped a smal| anount of cargo. During the
sumer of 1984, Alaska Airlines flew two 737s each day from Anchorage to

Nome, In early 1985 there were 3 flights per day.

3.5.3 Distribution and Supply Routes

The distribution and supply routes used by | ease operators in each of the
4 | ease sale planning areas is described below and shown on Figure 3-2.

Transshi pnent routes for marine transportation are al so addressed.

3.5.3.1 Norton Sound

Consumabl e materials, such as nud, cenent, .and tubulars were staged by

barge to the Norton Basin COST and exploration wells. The barges were
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mobi lized fromthe Lower 48. The supply barges were brought up fully
| oaded with cement, drilling nud, tubulars, and fuel. The barges were
resupplied as necessary with food, fuel, and water out of ¥ome. supply
vessels and (for one well) a small shallow draft tanker barge and tug were
used for the resupply operations. Local lighter barges and tugs were
needed to bring supplies from Nome out to the supply vessels due to the
15-foot draft limtation at Nome. Details on the marine supply equi pnent

appear in Sections 3 .4.3 and 3.4.4.

Personnel, and sone food and other supplies for exploration in Norton
Basin were flown to Nome via Anchorage. Helicopters were used to fly from
None to the drilling rigs. Those helicopters were operated under contract

by ERA and Air Logistics.

3 .5.3.2 St. Ceorge Basin

Mid, cenent, tubulars, and other heavy drilling equi pment bound for the
St. George Basin were shipped by schedul ed barges or container ships from
Anchorage and Seattle to Dutch Harbor. Some materials and equipment were
also air freighted to Dutch Harbor. Supply vessels operated by the marine
support firms Biehl, Zapata, Ocean Marine, and Seahorse, then shuttled the
materials to the rigs as needed. Some of the vessels used were the Biehl

Travel er, Biehl Trader, QOcean Tarpon, Ocean Ray, and Constitution SVC

Qher materials, food, and personnel were transported by aircraft from
Anchorage to Cold Bay. Fromthis location, ERA and Air Logistics used

hel i copters to transport personnel and supplies to the drilling rigs.
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in the Bering Sea. The information presented bel ow focuses on four
possible types of interference with comercial or subsistence fishing: (1)
har bor congestion; (2) interference with prime fishing areas; (3)
conpetition for water, fuel, and electricity; and {4) vessel collisions or

gear | oss.

The commercial and subsistence fishing activity in the study area can be
broadly categorized into the Norton Sound salmon, herring, and king crab
fisheries and the East Aleutian Islands halibut, king and tanner crab, and

shrinp fisheries.

Because of an extrenely shallow harbor, the port of None was used mainly
for lightening water, fuel, and groceries to vessels drilling in Norton
Sound, while heavier materials such as nmud, cenent, and tubulars were
supplied to the wells frombarges. The Port Manager of Nome stated that
there were no adverse effects (including congestion) as a result of geo -
physi cal survey vessels calling at Nome. Al other marine support for the
Navarin COST well, North Aleutian COST well and St. George COST and
exploration wells came out of Dutch Harbor. As of Decenber 1984, no
incidents of harbor congestion had been reported to any |ocal government

agency by commercial or subsistence fishernen from Dutch Harbor

The crab industry in western Alaska has suffered serious setbacks over the
past few years, a situation unrelated to oil industry activities in the
area. Fewer and fewer crabbers have been fishing these waters as conpared
to previous years. 1In fact, because of the poor crab fishing in the area,

sone |ocal crabbing vessels were hired as standby boats for Exxon and ARCO
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for the St. CGeorge Basin lease sale. Standby vessels are required to be
near a drilling rig at all tinmes in case of emergency. The Rosy G and
Pol ar Lady were hired out of Dutch Harbor as emergency standby vessels,
and arco used the Sally J, a converted trawmer. to obtain soil stability
sanples in Norton Sound. Crab boats have al so been hired by operators of
geophysical vessels to transit an area where the survey vessel wll be
operating to locate and identify fishing gear, thereby reducing the

potential for gear conflict.

Comrerci al fishing vessels geherally do not use the sane entrance to
Captain's Bay that is used by marine support vessels traveling to and from
the crowley Maritime and 0S1 docks. This, in conjunction with the reduced
number of vessels in the crab fishing fleet, has reduced the potential far

vessel traffic congestion in Dutch Harbor.

It is possible that sone disturbance of fishing areas occurred in the
Dutch Harbor area. One report froma local resident claimed the drilling
rig Key Hawaii was anchored in a prime halibut fishing area of Captain’'s
Bay in the sumer of 1984. However, no |ocal, state, or federal agency
could cite any report substantiating this incident. No other interference

with fishing in the Dutch Harbor or Nome areas was reported.

Large amounts of water and fuel are consunmed by drilling rigs, supply
boats and other support vessel contractors. Because of Nome's |inmited use
as a marine base, the level of consunption during exploration did not
affect local users. In Dutch Harbor, the 0S1 and Crowley Maritinme

shorebases provided their own electricity and water. |ncreased vessel



There were 11 wells drilled in the Bering Sea in 1984 and early 1985: 3
were drilled in the Norton Basin and 8 in the St. George Basin. Wth the
exception of Exxon’s announcenent of a dry hole at its Teton Nunber 1 well
(lease tract 1-OCS-Y-414) in Norton Basin, the results of these 11 wells
have been kept confidential. This is not surprising since St. Ceorge
Lease Sale 89 is scheduled for Septenber 1985, and Norton Basin Lease Sale
100 is schedul ed for Decenber 1985.

There were several wells being drilled in late 1984 and early 1985 in the
St. Ceorge Basin which, because of their late start dates and the fact
that data on the wells would not be available until after 1984, are not

included in the survey data of this report. These wells are discussed

bel ow.

3.6.1 Continued Exploration Plans

3.6.1.1 Lease operator plans

There were three wells being drilled in the St. George Basin at the end of
1984. On Novenber 6, 1984, aRco spudded its Segula well # 1 (I|-CCS-Y-
0511) located about 151 mles (256 kilometers) north of Dutch Harbor in
410 feet (125 neters) of water, using the Sedco 708 sem subnersible. The

rig was still drilling in February 1985
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Shell was drilling its second St. Ceorge well, 1-0CS-Y-0463 Mnkshood
Number 1 prospect, approximately 120 mles (193 kilometers) north-

northeast of Dutch Harbor with the Ocean Odyssey semisubmersible rig. The

wel | was spudded on January 27, 1985 in a water depth of 334 feet (120
meters). Shell has filed two applications for additional drilling in the
St. George Basin and received approval for both, but the conpany has not

deci ded whether or not to drill in 1985 (Yesland, 1985).

In February 1985, @ulf was drilling its Camel ot prospect in tract OCS-Y-
0477, approximately 90 mles (145 kilometers) north of Dutch Harbo®. The

company has no plans to operate elsewhere in the Bering Sea in 19S5.

Exploration activity in Norton Basin in 1985 will be less than it was in
1984. aARco has no plans to drill in the area in 1985 (Hammon, 1985),
Exxon has plans to drill two wells during the 1985 season with a third
wel | possible. The third well would be drilled only if it can be

conpleted prior to the ice shutdown date (Jones, 19 85).

Placid G| has indicated an interest in drilling in the st. George Basin
in 1985. Placid had planned to drill an exploratory well in 1984 with the
Penrod 77, a new sem submersible that was constructed in Japan, but the
rig was released before drilling commenced. QO her operators have indi-
cated that they will be returning to the St. CGeorge Basin in 1986, after
the second |ease sale. The relatively small nunber of drilling rigs avail-
able to operate in the Navarin and St. Ceorge basins has been nentioned as
a constraint to drilling in the latter basin in 1985  Bidding strategv
for the second St. George Lease Sale was also nentioned as a reason for

not conducting 1985 operations in the St. Ceorge Lease Sal e Area.
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traffic in the region, part of which was due to exploration activities,
resulted in an increased demand for fuel. This demand pronpted the
opening of a new fuel termnal in Dutch Harbor by Petro Marine in Novenber
1984. Prior to the opening of this 2.8 mllion gallon facility Chevron
had been the only major supplier in western Alaska. Conpetition between
the two suppliers has resulted in fuel prices in Dutch Harbor dropping

from$1.15 per gallon in md-1984 to $0,89 per gallon in early 1985.

No incidents of vessel collisions or gear loss as the result of OCS

activity were reported in the Bering Sea through Decenber 1984.

3.5.5 O her Subsistence Resources

In addition to affects on subsistence fishing, OCS activities can effect
ot her subsistence resources through devel opment of onshore facilities or
transportation activities. In Septenber 1984, helicopter flights fromthe
Cold Bay airport to rigs operating in the St. George Basin were noticed
disrupting feeding by staging black brant and other waterfow in Izembek
Lagoon. Biologists were concerned that extensive disturbances of aircraft
woul d adversely affect these subsistence resources during the critica

fall staging period.

An aircraft overflight stipulation had been incorporated into the St.

Ceorge’s plans as part of the Coastal Managenent Program consistently
determnation. This stipulation required that helicopter flights conform
to flight corridors identified by the US. Fish and WIldlife Service which

transit around the |agoon or maintain a flight altitude of 1,500 feet when

- 94 -



flying over or near Izembek Lagoon unless human safety or requirenents of
the Federal Aviation Administration (FAA) dictates otherwi se. However,
heli copter flights over the lagoon at the 1,500 foot altitude were. noted’

di sturbing the waterfow .

UsFaws flight paths and altitude requirements coul d be observed during FAA
Visual Flight Rule (VFR) procedures but, due to the proximty and
alignnment of the Cold Bay airport to Izembek Lagoon. Instrument Flight
Rul e (IFR) procedures dictated flight across izembek Lagoon when poor -
weat her conditions or visibility were present “for any portion of the

flight to or fromthe rigs.

The industry sought and received accommodation from the FAA to depart
“under VFR procedures (when possible) while on an 1FR flight plan toavoid
the lagoon and intercept the IFR flight path seaward of the |agoon. In °
instances where weather prohibited visual departures from Cold Bay, pilots
were provided flight paths to mninize the potential for waterfow
di sturbance. These procedures reduced the disturbance to the black brant _

and ot her waterfow .

3.6 FUTURE PLANS

The 1984 drilling season was an active period in the Bering Sea as oper-
ators moved quickly to drill exploratory wells to test prospects in the o
Norton Basin and St. George |lease sale areas. It is anticipated that in
1985 additional drilling will take place in these basins and the first

exploration drilling will be conducted in the Navarin Basin. ®
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Exxon plans to drill two wells in the Navarin Basin this season fromthe
sem subnersible rig Big Dipper, (Korean Drilling s Doo Sung, under \Wéstern
Qceani ¢ Managenent). However, |ease sale stipulations for the Navarin

Basin nay not allow tine to conplete the second well (Jones, 1985),

ARCO's exploration activity in the Bering Sea will be limted to one well
in the Navarin Basin. A drilling vessel has not yet been contracted- for

this activity (Hammon, 1985).

Chevron may continue exploration activity in the St, George Basin during
the comi ng season dependent upon further evaluation of the recently com

pleted Intrepid Nunmber 1 well (1-0CS-Y-0519) (Cook, 1985).

Anoco Wi Il drill two or nore wells in the Navarin Basin in 1985  Two
drilling rigs (S Epco 708 and Ccean Odyssey) have been contracted to
conduct the drilling.

3,6.1.2 Planned support

Logi stic support for Exxon's 1985 drilling programin Norton Sound will be
simlar to the 1984 p rog ram Air support will be provided at Nonme and
marine support at the O fshore Systens, Inc. (0Sl) facility at Captain’'s
Bay, Unalaska. A support barge will be anchored near the rig to serve as
the supply point for tubulars, mud, cenment, fuel, and other supplies, and
wi Il be replenished by work boats from Captain’s Bay and by |ightening

vessels from the Port of None.
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Pribilof Of fshore Support Services, a subsidiary of the aleut Corporation,
signed a contract with Exxon to build and operate a $3 million, 7-acre
(3-hectare) base adjacent to St. Paul’s 5100-foot (1555-neter) airport
with a conpletion date of spring of 1985. This 112-man camp will serve as
the helicopter base to support drilling vessels operating in the Navarin
Basin and will have three hangars to house helicopters and a 500, 000
gal lon aviation gasoline storage facility. Colunbia Helicopters and ERA
Hel i copters will operate out of St. Paul providing services to Exxon,
Amoco, and ARco. The Boeing 234 ER Chinooks used by ARCO during drilling
of the 1983 Navarin COST well will be used by both helicopter conpanies to

transport personnel to the rigs.

The majority of fixed-wing air support for Navarin exploration prograns
will be staged through St. Paul. Aircraft with adequate rang e,” and
capabl e of landing on the 5100-foot (1555-neter) runway may fly directly
from Anchorage. Other air support will be provided by jets transporting
personnel and supplies to Cold Bay and using other aircraft to transport
crews and supplies to St. Paul. Marine support for the Navarin Basin wll

be provided from 0S1's Captain’s Bay facility.

Air support for St. George Basin will continue to be staged fromthe pre-
sent facility at Cold Bay, the only air strip in the A eutians capable of
accomodating large jets. Equi pnent and personnel flown in on comerci al -
or chartered flights will be transported by helicopter to the drill rigs

which are all equipped with helipads.
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The Navarin Basin is the nost renmote of the Bering Sea planning areas,

being located 450 nmiles (720 kiloneters) from Nome and nore than 300 mles
(480 kiloneters) from St. Paul Island. Because of the |ong distance from
shore, a consortium headed by the Cook Inlet Regional Corporation is
attenpting to establish a shorebase at St. Matthew Island. St. Matthew is
an uninhabited marine sanctuary situated less than 100 mles (160 kil o-
neters) fromthe center of the Navarin Basin. The CIRI group iS attempt-
ing to conduct a land exchange with the Fish and Wldlife Service (which
admnisters St. Mtthew) under the terms of ANILCA (the Al aska Nationa

Interest Land Clainms Act). A federal court decision ruling against the

exchange was rendered in Novenber of 1984.

Anmoco plans to support two sem-subnersibles with two barge supply ships
| ocated approxi mately mdway between the rigs. One of the vessels will be
a bulk dry cargo carrier of approximtely 35,000 Dead Weight Tons {DWT)
used to store tubulars, nud, cement, drilling expendable and aviation
fuel. The 30,00 pwt supply tanker will store drill water, marine ocean

and potable water.

3.6.2 Devel opnent Concepts

Devel opment of oil production facilities in the Bering Sea will take place
under difficult conditions, Mst of the region is subject to sea ice
conditions, fog and stornms are common, and the winters are severe. The
St. CGeorge and North Aleutian basins are exposed to the risk of earth-
quakes and their attendant hazards, with the risk increasing proportion-

ately with proximty to the Alaska Peninsula and the Aleutian Chain. The
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oil industry is aware of these problens and has considered them during the
conceptual engineering phase that is necessary before the |ease sale
occurs.  Many of the concepts considered by the industry have been discus-
sed at length in the EISS for the |ease sale areas and in the Bering Sea
Sunmary Report (Rogers, Colden & Halperm, Inc., 1983). The purpose of

this section is to sumarize the extensive discussions contained in those

docunent s.

Facilities required to support exploration of the Bering Sea OCS are
substantially in place. Facilities for producing comrercial quantities of
oil would involve siting of facilities to transport oil fromthe wells to
refineries in the US or other Pacific Rim countries. Termnals such as
those at valdez for the Trans-alaska Pipeline, or Drift River for the Cook
Inlet fields are representative of the range of size for facilities which
may be required if a major oil discovery were made in the Bering Sea |ease -
sale areas. Industry feels that offshore loading facilities such as those
used for devel opnent of the Fulmar Field in the North Sea would be

nodi fied for ice | oads and use in the Bering Sea.

Industry estimates for the size of a commercial discovery in the Bering
Sea range considerably frombasin to basin. A new field in the Norton,
St. CGeorge. or North Aleutian basins will require from200 to 300 mllion
barrels (32 to 48 mllion cubic neters) of recoverable reserves, while a
di scovery in the Navarin Basin would require 300 to 500 mllion barrels -
(48 to 80 mllion cubic meters) in order to justify the higher cost of

devel opnent .
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O fshore drilling and production facilities for a comercial oil discovery
in Norton Sound would likely be either concrete or gravel production
islands, or ice resistant steel production structures. Steel jackets,
steel monopods Or concrete monotowers woul d probably be used in other
| ease sale areas. Except for gravel islands, these types of structures

could be constructed outside of Al aska and towed to the well site.

Production. treatment, and shipping facilities would al so be required
either onshore or offshore. The location and areal extent of facilities
woul d be dependent upon the size and location of the oil discovery. Major
components of a production treatment conplex include: oil dehydration

measurenent, and shipping facilities, pipelines, airfields, equipnent
storage yards, oil storage tanks, tanker berthing facilities, and
facilities to accommodate support personnel. Marine service bases would
al so have to be expanded to service the drilling and production
platforms. The tanker berthing facility could be |ocated separately from

the production treatnent facility.

Devel opment in Norton Basin, Navarin Basin, and the northern part of St.
CGeorge Basin would require that production systems be designed for
operation in a sea ice environnent. This includes the ternminal or
of fshore loading facility, and the tankers or narine pipelines. Marine
pipelines in the Norton Basin would have to be buried for protection
agai nst ice gouging and scouring, and tankers capable of operating during
significant ice conditions would be required. The industry feels that
substantial experience exists with seasonal and full-year marine oper-

ations in ice-infested waters, and that current technology is capable of
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providing the necessary design, construction, and operation for ice-

capabl e tankers for year-round operations in the northern Bering Sea.

Al though nost industry representatives expressed a preference for offshore
| oadi ng where feasible, a major oil discovery in the Bering Sea would
require consideration of a transshipment termnal on the Al aska Peninsul a
or Aleutian Chain, The distance of the Norton and Navarin basins from

this land mass tends to favor offshore |oading or an onshore term nal

| ocated closer to the discovery, but a commercial field in either St.

George or the North Aleutian |ease sale areas could rely on a pipeline to

an onshore termnal. The preference of the State of Alaska for onshore

termnal facilities, as reflected in the state’s Coastal Zone Mnagenent

Plan. and simlar preferences stated in plans of l|ocal jurisdictions will
al so influence the onshore siting of a termnal although such a facility
may not be the economically or environmentally preferred transportation
option. Furthernore, the operation of an offshore |oading system under

the ice, wind, fog, and wave conditions of the Navarin Basin, and the

operation of tanker operations in the ice conditions of the Norton Basin -

are unproven. Gven these factors, prudent planning by the industry

mandat es that an Al aska Peninsula or Aleutian Chain terninal be eval uated.

Devel opment of an onshore termnal would result in potentially significant

changes in the present interaction between the oil industry and | ocal

comunities. The potential for change would be less at Unalaska Island °

than at any other location. 1If another location was selected for an

onshore termnal, the marine support base and the survey vessel and

wor kboat fleets would likely relocate from Dutch Harbor to the new e
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termnal site where petroleum related equi pnent and supplies would be
readily available, and a major airfield could be built in p roximit y to the
transshipment termnal for transportation of personnel and supplies. If
the new site were an enclave devel opment it could reduce the interaction
of the oil industry with local firms and probably reduce the enpl oynent

opportunities for area residents.

On the other hand, developnent of a termnal at or near Unal aska Island
woul d result in expansion of the existing business relationship between
the oil industry and local firms, nore enploynent opportunities for area
residents, and could provide the inmpetus for inplenenting the proposed

runway extension at Dutch Harbor.

There are a nunmber of factors that will influence design and siting of
devel opment facilities for the Bering Sea. These factors include:
Location and production rates of new discoveries

Timng of production frommultiple basins
Transportation systens within the Bering Sea
Regul atory consi derations and | and ownership

Costs of offshore devel opnent

The | ocation of a commercial discovery is, of course, the primry
consideration. Conditions encountered in each basin in the Bering Sea,
such as proximty to landfall, water depth, and ice conditions, wll be
different. Consequently, devel opment concepts will differ anong the

basi ns.
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Production rates froma reservoir will influence the design and selection
of loading, storage, and transportation facilities. In some basins it is
possi bl e that stormand other conditions could prevent tankers fromcall -
ing at loading facilities for periods of 10 to 15 days, and storage
facilities would have to be capable of accommopdating the produced oil for

this time period.

Mil tiple basin devel opnent will also have an effect on the |ocation of
devel opment facilities. For exanple, industry representatives stated that ‘'~
concurrent commercial discoveries in the northern portion of St. George
Basin and the southern portion of the Navarin Basin would strongly
influence the selection of the Pribilef Islands as an onshore ternina
sit e However, the likelihood of discovery occurring in nore than one

basin in a tine frame where joint consideration can be nmade is very |ow.

There are two general marine transportation systens that are considered
reasonable for the Bering Sea: (1) offshore |oading from the production

site to conventional or ice-capable tankers which would then transport the ®
oil either to an onshore ternminal on the Al aska Peninsul a/ Al eutian Chain

for processing and reshipment, or directly to the US. or a Pacific Rim
country; and (2) transport of the crude oil by marine pipeline to
production support sites onshore, and by conventional or ice-capable

tanker from there to the refineries.

Permtting of termnal facilities is a lengthy process and the siting of

such facilities is subject to lengthy negotiations between the industry,

federal and state governnent, and residents of the region. Industry has
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indicated a preference for offshore |oading, where possible, but this may
be unacceptable to the State of Alaska. In addition, |ease sale stipu-
lations for Norton Basin Lease Sale 57 and St. George Basin Lease Sale 70
require that the MVS eval uate the use of pipelines to bring oil ashore

under certain conditions.

Economic viability will be a critical factor as the petrol eumindustry
attenpts to produce oil in the renote offshore waters of the Bering Sea

The prospect of developing an oil field is dimnished by the difficult
environnental conditions and the lack of infrastructure, which will neces-
sitate large capital expenditures for field devel opment and transporta-
tion. The costs for devel opnent will be high, and only large, prolific

fields will be candidates for devel opnent.
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4.0 EXPENDI TURE AND EMPLOYMENT EFFECTS OF EXPLORATION ACTI VI TI ES

This section presents information regarding expenditures and enploynent
associated with the exploration activities described in Section 3.0 of the
report. The data presented are for activities occurring from 1980 through
1984, a tine frame termed the study period. As described in Section 1.3.
the majority of this information was. obtained from representatives of
firms that provide services, naterials, supplies, and equipnment to the
| ease operators. Section 4.1 addresses the expenditures that occurred
during pre-lease sale activities and drilling phase activities, and
Section 4.2 addresses enpl oynent during both of these phases of

exploration. Section 4,3 summarizes oil exploration enployment and

expenditures for the study period.

{1 EXPENDI TURES

Expendi tures associated with pre-lease sale activities and drilling phase
activities are addressed below. The data presented were obtained directly -
fromthe firms conducting operations in the Bering Sea, through interviews
with individuals in related firms who are cogni zant of operational costs
for the Bering Sea, or through extrapolation and interpretation of known ®
data. These expenditure data represent best estimtes of the costs of
mej or exploration activities. However, some information regarding expen -
ditures was considered confidential by the |ease operators or service -

contractors and was not released for use in this study.
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To estimate and predict the economc effects of exploration activities, it
was necessary to determine the portion of exploration expenditures
accruing to the local econony and the State of Alaska. Unfortunately, the
avai l abl e data did not provide clearly defined divisions between expend-
itures made locally, or in areas of Al aska beyond the Bering Sea commun-
ities, or outside of Alaska. Further, it would be conceptually difficult
to determine the boundaries within which expenditures were nade, even if
detailed cost data were available. For exanple, if a contractor has a
maj or office and staff in Anchorage, but is headquartered in the Lower 48,
it is difficult, without access to proprietary financial records, to
determ ne the percentage of total paynents made for various services or

supplies that can be considered as Al aska revenue.

As a result of these constraints, this report presents order-of-nmagnitude
estimates of expenditures in Alaska and in the local Bering Sea area. The
estimation of Al askan expenditures includes consideration of the amount of
supplies purchased in-state, the extent to which the Iabor force consisted
of Alaskan residents, and the extent of Al askan support services and facil-

ities.

Estimates of |ocal expenditures were slightly easier to devel op since they
are nmore visible and limted geographically. Virtually all Bering Sea
expendi tures during the study period were made in Dutch Harbor/Unal aska,

Cold Bay, and None, and primarily included vessel charters, |abor (see

Section 4.2), lodging and neals, fuel, water, and groceries.
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4,11 pre-lease Sale Activities

4. 1.1.1 Background and assunptions

Exploration activities conducted prior to a |ease sale consist prinmarily

of geophysical and geol ogi cal surveys, the installation, operation, and

mai nt enance of the attendant navigation systems and eval uation and
interpretation of geophysical data by firms interested in bidding on

| eases. These surveys are often conducted on a non-exclusive basis by

firms specializing in such services, and the results are sold to any
interested firmor organization. In other cases, a geophysical or *
geol ogi cal survey conpany will contact a firmor group of firns to
determne the level of interest in a survey(s), and seek support and
subsequent contractual commtnent for the survey. Petroleum conpanies
very often organize a group of conpanies who hire a contractor to consult

the surveys (a “group shoot”), and the conpanies have also nobilized their

own geophysical survey vessels to the Bering Sea.

The data used in calculations of expenditures do not include estimtes of
expenditures by the petroleum industry for purchases of non-exclusive -
survey data, or contractual conmtnents for proprietary geophysical or

geol ogi cal data. These expenditure data al so do not include wages and
salaries paid by geophysical and geophysical survey firns for analysis of
the data. Only the direct costs incurred during the time the vessel was

commtted to operating in the Bering Sea are included in the estinate.
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Certai n geophysical and geol ogi cal surveys conducted during 19$3 and 1984
were undertaken to obtain site specific information for drilling permts
in the Norton and St. George basins. These activities were conducted
after the |ease sales, but the costs associated with them were included in
the expenditure data since nost of the contractors perforned the surveys
as a portion of their annual operating program and it was difficult for
conpany representatives to identify increnental costs for site specific

activities while still naintaining confidentiality.

Expl oration expenditures made prior to the |ease sale were categorized as
those made for (1) regional marine surveys, (2) high-resolution surveys,
(3) geol ogi cal surveys, (4) navigation systens, (5) airborne surveys, and
(6) industry evaluation. There is some overlap anong these categories.
For exanple, it is comon for vessels conducting regional marine seismc
surveys to also conduct high-resolution geophysical surveys during the
operating season, and geol ogi cal surveys can also be conducted in
conjunction with high-resolution geophysical surveys. To sinplify data
conpi l ation. operations in the Bering Sea were categorized according to
the primary survey being conducted, as recorded on permt data summary
sheets made available by MVS. The industry evaluation category only
includes direct wages and salaries paid by industry to their enployees.

It does not includes evaluation by contractor or other expenses.

Estimates of expenditures by nonth for major cost categories were obtained
from the conpanies operating in the Bering Sea. Since port calls and crew
changes were generally made on a 28- to 30-day schedule, a monthly basis

for costs was established. Food, supplies, air fares and charters, and

- 110 -



other costs were also estimated by conpany representatives on a nonthly
basis. Fuel costs were calculated using a 1984 estinmate of $1.15 for a
gal lon of diesel Nunber 2, which is the common fuel used in narine diese
engines, applied to the average fuel volune purchased per vessel during

the regular port call

4.1.1.2 Total expenditures

Table 4-1 presents estimates of total annual expenditures for pre-lease
sale activities. These data are listed by operational activity for each
of the 5 years during the study period. These expenditure estimtes
include only those direct costs incurred by the participants while *
commtted to operations in the Bering Sea and do not include costs for
adm nistrative support and related itens. Costs for nobilization and
denmobi | i zation are “included in the expenditure estimates. | ndustry -
eval uation expenditures only include direct wages and salaries paid to
conpany emplovees.To the extent that operators could provide such

information, the estimates include all expenditures associated with

pre-lease operations during the study period.

Total annual expenditures for these pre-lease activities ranged from -
approximately $20.2 nmillion in 1980 to $44.8 million in the peak year of
1982, Expenditures during 1981, 1983, and 1984 were $35.1, $36.4 and
$32.4 nillion, respectively. Surveys and navigation accounted for $57.2
mllion over the 5-year period, while industry evaluation exceeded $111
mllion. Total expenditures for pre-lease activities during the 1980-1984

period are estinmated at greater than $169 nillion. .
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TABLE 4-1

TOTAL EXPENDI TURES FOR PRE-LEASE ACTI VI TI ES

1980- 1984

Expendi ture by Year ($000)

Pre-lease Activity 1980 1981 1982 1983 1984
Regi onal Marine Surveys $5,911 $8,146  $12, 854 . $6, 589 $7,911
H gh Resol ution Surveys 691 705 671 1,010 3. 545
Geol ogi cal Surveys 1,424 999 999 1,406 0
Navi gation Systens 408 408 809 1,209 1,345
A rborne Surveys 0 34 67 67 0
Operational Activities

Subt ot al 8,434 10,291  * 15,399 10, 281 12,801
I ndustry Eval uation 11,772 24,852 29,430 26, 160 19, 620
TOTAL EXPENDI TURES $20, 206 $35, 143 $44, 829 $36, 441 $32,421

Source: Patrick Burden & Associates and Danes & More.

NOTES :  Totals may not add due to rounding.
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4. 1.1.3 Expenditures by operational activity

Regi onal marine surveys accounted for the |argest percentage of pre-lease
expenditures during the study period. This is to be expected since. when
conpared to ether types of surveys, regional marine surveys have a |arger
nunber of vessels operating in any given year, a |arger vessel size, a
larger crew size, and a generally longer operating period. Expenditures
by regional marine survey operators ranged from approximately $5.9 mllion
in 1980 to $12.9 nillion in 1982 and represented 70 percent and 83 percent

respectively, of total survey and navigation expenditures during these

years.

Expenditures for high-resolution surveys increased significantly in 1984
because of the 10-to n-nonth operating season dictated by the need to
conduct site clearance surveys in the winter of 1983-1984, with operations
continuing through the remainder of the 1984 operating season. Expen-
ditures for this activity were at least triple the levels incurred in
previous years. In contrast, MVB records indicate that there were no
firms conducting principally geological surveys in 1984. In prior years

geol ogi cal surveys accounted for approximately $1 mllion to $1.4 mllion

Expendi tures for navigation systens increased from approxi mately $408, 000
to over $1.3 mllion over the 5-year study period as the nunber of firns
conducting operations increased, and the nunber of systems was expanded to
cover additional basins. Expenditures associated with airborne surveys
were relatively mnor conpared to the above categories, with estimated

expenditures of $67,000 in 1982 and 1983.
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4.1.1.4 Expenditures for nmjor supplies

Table 4-2 presents estimates of average nonthly expenditures for each
operational (surveys and navigation] pre-lease sale activity by supply or
service category. Fuel represents the |argest expenditure for al

pre-lease operations except navigation systems. Navigation systems do not
require the direct operation of a vessel or aircraft, although vessels and
aircraft are chartered to install and maintain the equipment. Fuel costs
for these charters are included in the cost estimate for boat or air
charter. Sinmilarly, fuel costs for chartered guide boats and standby boats
for regional marine and geol ogi cal surveys are included under the cost of

boat charters.

Air fares and air charters are generally the next |argest expenditure
itens for the surveys. These costs result fromcrew rotation and air
freight of food, supplies, and other materials. Food is also a signif-
icant cost item estimated at up to $20 per person per day. Fresh food
(vegetables, mlk, etc.) is most often purchased in Dutch Harbor, although

some firnms do purchase these itens in Anchorage or Seattle.

Supplies includes maritime supplies, such as buoys, rope. and hand tools,
and survey supplies, such as magnetic tape, conputer paper, equipment
parts, and related items. Estinmates of supplies used per nonth ranged
from $1,000 for airborne surveys to $10,000 for regional marine surveys.
Survey-related supplies were almost entirely purchased outside of Al aska.
Maritime supplies were purchased in Dutch Harbor, with expenditures also

made in Anchorage and Seattle.



TABLE 4-2

AVERAGE MONTHLY
PRE-LEASE ACTI VI TY EXPENDI TURES
1980- 1984

Expenditure by Supply or Service Category ($000)

Air Fare/ Boat
Pre-lease Activity Fuel Food Supply Charter Charter Qther Total

Regi onal Marine Surveys $73 $17 $10 $25 87 $10  $143

High Resolution Surveys 40 10 4 11 0 6 70
Geol ogi cal Surveys 46 12 2 10 6 5 81
Navi gation Systens 0 5 6 8 25 20 64
Airborne Surveys 23 2 1 0 0 3 28

Source: Patrick Burden & Associates and Danmes & Moore.

NOTES :  Totals may not add due to rounding.
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The “other” expenditure category includes costs for an expediter(s) in
either Dutch Harbor or Anchorage, and the associated costs of an apart-
nment, office, vehicle rental, per diem expenses or food allowance, and
related expenses. Overnight lodging for crews is also included in this

cat egory.

Average total nonthly expenditures for regional marine surveys is esti-
mated at $143,000. Estimates provi ded by vessel operators ranged from
$125.000 to $175,000 with the average nmonthly expenditure increasing as
the size of the vessel increased. Average total nmonthly expenditures of
$81, 000 for geol ogical surveys is larger than the $70,000 per nonth
expendi tures of high-resolution surveys due to the |arger average vesse

size, and the need for a stand-by boat during conventional drilling
activities. In basins where water depths do not permt bottomfounded
exploration rigs and geotechnical foundation studies are not required. the
total nonthly expenditure for geol ogical surveys woul d approximate the

expendi tures for high-resol ution surveys.

Mai nt enance of navigation systems in the Navarin Basin and other renote
basins requires a significant expenditure for boat charter, and for
installation and renoval of the chain stations. Per diem expenses and
food al | owances for persons stationed in renpte areas were also a
significant cost. Total average nonthly expenditures were estinated at

$64, 000.
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4.1.1.5 Local and state-w de expenditures

Local expenditures are defined as expenditures nade in the comunities
situated on the Bering Sea and its associated water bodies such as Norton
Sound.  For all practical purposes, these expenditures were made in Dutch
Har bor/ Unal aska and Nome, with the vast mpjority of nonies spent in Dutch j
Harbor/Unalaska. Vessel operators estimated that 5 to 10 percent of their
resupply stops were at Nome, and approximtely 10 percent of total |oca
expenditures were spent there. Costs of refueling and replenishing are
hi gher in Nome than in Dutch Harbor due to the need to Operate tugs and
barges fromthe shallow draft port at None out to the vessels, and the
hi gher cost of fuel and supplies in that community. Consequently, the
percentage of total pre-lease expenditures made in Nome was greater than
the percentage. of total port calls made at None. Some minor expenditures
were also made “in other communities, such as Cold Bay, Savoonga, and St.
Paul , where air-related exploration or travel occurred. However, these
expenditures are relatively nodest conpared to narine-rel ated

expendi t ures.

Industry contacts provided single-point estimtes of nmonthly |ocal expen-
ditures by percentage of total cost or by actual dollar anount. In nost
cases, because recall of recent events was better than nore distant
events, the estinates are weighted toward the later years of a firnms
operation in the Bering Sea, and probably overstate the relative level of -
| ocal expenditures made in the early years of the study period. No
attenpt has been nade to adjust these estimates to reflect this bias, or

to take into account the expansion of |ocal businesses during the tine °

peri od.



Table 4-3 lists the estimated |evel of local expenditures associated with
surveys and navigation activities in the Bering Sea during the study
period. Local expenditures ranged fromapproxinately $3.3 million in 1980
to alnost $6 million in 1982. Expenditures in 1981, 1983, and 1984 were
approximately $4 mllion. Regional marine surveys accounted for 55 to 79
percent of local expenditures during the 1980 to 1984 period. The percent-
age of total l|ocal expenditures accounted for by navigation systens was
| arger than the percentage of total annual expenditures nade for this
support. This situation resulted fromthe |onger operating tinme of this
activity and the on-site support required to maintain the navigation chain
stations during the operating season, requiring greater involvement by

| ocal | abor and servi ces.

Expendi tures made in Bering Sea comunities totaled $21.4 mllion, and
represented 37 percent of the total operational acitivites expenditures
made over the 5-year period. This percentage does not include the

expenditures for industry evaluation.

Tabl e 4-4 presents estimtes of the total anount of noney spent in Al aska
for pre-lease operations and industry evaluation. These data include
noni es spent in local Bering Sea comunities, as well as expenditures in
other comunities throughout the state. Anchorage is the principa

comunity where expenditures for operational activities and industry
eval uation are made, although funds were spent in Honmer, Seward, and Kenai
for vessel or helicopter charters and the purchase of supplies or ser-

vices. Expenditures in Anchorage include wages and sal aries for resident
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TABLE 4-3

LOCAL PRE- LEASE ACTIVITY EXPENDI TURES

1980- 1984

Expendi ture by Year ($000)

Pre-lease Activity 1980 1981 1982 1983 1984
Regi onal Marine Surveys $2,116 $2, 880 $4, 645 $2,243 $2,782
H gh Resol ution Surveys 284 284 283 425 716
Geol ogi cal Surveys 595 437 437 535 0
Navi gation Systens 329 329 494 659 659
A rborne Surveys 0 23 46 46 0
TOTAL EXPENDITURES $3,325 $3,953 $5,905 $4,088 $4,157

Source:

NOTE :

Patrick Burden & Associ ates and Danes & Moore.

Total s may not add due to rounding.
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TABLE 4-4

ALASKA PRE- LEASE ACTIVITY EXPENDI TURES

1980- 1984

Expendi ture by Year ($000)

Pre-lease Activity 1980 1981 1982 1983 1984
Regi onal Marine Surveys $3,225 4, 462 $6, 943 $3, 591 $4, 562
H gh Resol ution Surveys 545 572 470 729 1.352
Geol ogi cal Surveys 918 708 708 860 0
Navi gation Systens 535 535 813 1,075 1. 159
Ai rborne Surveys 0 27 55 55 0
Qperational Activities

Subt ot al 5,223 6, 305 8,989 6, 310 7,073
I ndustry Eval uation 1,184 2,499 2,959 2,630 1,973
TOTAL EXPENDI TURES $6, 406 $8.804  $11,948 $8, 940 $9, 046

Patrick Burden & Associ ates and Danes & Mbore.

Sour ce:

NOTE :

Totals may not add due to rounding.
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oi | industry personnel involved in evaluating exploration p respects. and
operational expenditures for air charters and air fares, overnight
| odgi ng. food, and other supplies. Spending by expeditors stationed in
Anchorage for the tine period that the vessels are operating in the Bering

Sea was anot her source of funds for the comunity.

Total expenditures made in Al aska during pre-lease activities ranged from
about $6.4 nillion in 1980 to almst $12 million in 1982, and total ed
$45.1 mllion over the study period. Operational expenditures totaled
$33.9 million and the oil industry paid an estimated $11.2 million in
wages and salaries for evaluation. Approximately 80 percent of the total
operational expenditures made during the 1980-1984 tine frame were made in
the State of A aska. About 10 percent of industry eval uation expenditures

(principally wages and salaries) were made in Al aska.

During the 1980 to 1984 time period, |ocal expenditures accounted for 59
to 66 percent of the total annual Al askan expenditures nade by surveys and
navi gation operations, or 46 percent to 52 percent of total annual expend-

itures made by all pre-lease sale activities in the State of Al aska.

4.1.2 Expenditures During the Drilling Phase

4.1 .2.1 Total Expenditures By Wl

This section reports estimted expenditures for all COST and exploratory
well's conpleted in the Bering Sea from 1980 through 1984.  Average

expenditure data expressed in current-year dollars for these wells are



sunmmarized in Table 4-5. Detailed well-by-well estimates on which the
averages presented in Table 4-5 are based are listed in Table 4-6. These
expenditure estimates include only those costs incurred by the partici-
pants during the actual drilling period. The estinates enconpass all of
the expenditures made directly by the |ease operators or COST well partic-
I pants, as well as the value of contract services, |abor, and equi prent
rentals. Except in the case of the COST wells, the expenditure estinmates
reported on Tables 4-5 and 4-6 do not include costs incurred for
pre-drilling activities related to logistics or admnistration. Nor do
these estimates include the costs of pre-drilling and post-drilling

resource evaluation or analysis.

Drilling phase expenditures from 1980 through December 1984 total ed nearly
$300 nmillion with an average expenditure of about $23 mllion per well.
COST wells were far nmore costly than exploratory wells. COST wells _
averaged $45 million per well, whereas exploratory well expenditures were
only $9.4 mllion per well. This cost difference would be even larger if
expressed in constant dollar terms, since the COST wells were drilled in

earlier years, and these expenditures were in less inflated dollars.

The above exploratory well cost data were based on prelimnary (prior to
drilling) cost estimates which were provided by industry representatives.
Updated final cost data were obtained from ARCO Al aska (Steiger, 1985)
during the review process. These final cost data are shown on the bottom -
line of Tables 4-5 and 4-6. Al though the cost for the Norton Basin wells
are essentially unchanged, St. George Basin exploratory wells are

significantly nore costly than originally reported. The prelimnary -



TABLE 4-5
AVERAGE DRILLING EXPENDITURES 8Y COST CATEGORY ( 5000

TOTAL BY  AVERAGEFOR  AVERAGE FOR AVERAGE FOR ALL AVERAGE FOR I0RTON AVERAGE FOR 57,620,
CONTRACTOR 1% ALL RELLS COST #2LL5 EXPLORATION #LLs EXPLORATION #ELLS EXPLORATION iElLS

L ease (PER,
DRILLING 0Af§ 975 75 116
TANGIBLE COST:
T0B0T4k GOODS 6756 1] 1259 460 460 i OATJ-\
{15EAEAD & ACCESS, 187% 33 36(1) 73 7% 10 Dmg
- 075 TANGIBLE: 12765 98!0 1628 588 515 616
- 0
INTANGIBLE COST:
CASING ACCESSOR. 1253 9% 189 19 1| 20
PERMITS 160 12 16 19 10 10
SITE SORVEY 5090 204 538 18 400 300
H0VING EXPENSE 9242 1155 1184 1108 1108 80 DATR
BOATS BARGE RENTAL 30578 2352 4882 M 817 584
- SHORE BASE iun 244 4 244 22 3N
AIR FREIGHT & TRANS. 7035 541 795 183 1 568
CBARTER AIRCRAFT 16851 1296 2647 452 19 €12
DRILLING CONTRACT 69566 5351 9102 2882 1375 1787
HOBE/DEHOBE STDBY 71579 5965 13098 870 1030 150
RENTAL OF TOOLS 2157 166 172 162 13 216
#ELL CONTROL EgUIP 1045 80 150 LY 1 N0 DATR
DRILLBITS 2571 198 202 195 195 §0 DATA
- FOEL & DRAYAGE 14285 1099 1987 544 559 540
AATER & DRAYAGE ?% n 112 49 1 57
(OPENHOLE SURVEYS 84 1694 1694 50 DATA N0 DATA 50 DATA
DATA RECORDING 2107 421 421 N0 DATA §0 DATA N0 DATA
DRILLING ¥BD & SVC 3959 305 635 93 98 98
FORKATION MONITOR'G 788 99 ] 99 13 il
A0LE SVY & PERF 2519 194 184 200 200 280
_ RELL TESTING %7 H 23 86 NO DATA 86
HIRELINE SVC 4 20 i 20 20 20
HODLOGGING 3550 Nk 190 200 200
CORING 1350 200 270 HO DATA N0 DATR §0 DATA
CASING CHT & RON %%83 116 188 43 i3 4
DIVERS 4 187 144 75 75 13
(0¥ & BV AIDS 2514 193 361 89 66 142
OTHER EQUIP & §0PP, 8663 666 1253 300 423 226
QVERBEAD 11522 886 1741 348 297 380
SUPERV,~- LEASE OPER 1023 233 353 157 110 186
1014 INTANGIBLES: 288812 22216 43502 8913 7821 9568
0TAL AELL COST: 101579 13198 45122 9496 8356 10190 Prelim,

-------------------- 16200 Final
SOURCE: Dames & ¥oore and Patrick Burden & Associates

_ NOTES:
a== Estimated based on the actual number of days between spud and completion times the cost per day.

e==Estinated based on expendityre data from & her wellsin the ar
c==§st;mateg Baseq,on %ggxpenaj;tu;e ata I?mm othe welqls 1n theeiiease sale area.
p==Prelininary estimate made prior to drilling,
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TABLE 4-6

ORILEING EXPENDITURES BY#ZEL [$000)

NORTON ST.GEORGE NORTON ¥.ALEQTIAN SAVARIN SORTON, 0418 JORTON 414
COST # | C0ST ¢ 2 COST #1 COST #1 COST#1 BIRCHEL TET0N#L
LEASE OPER, ARCO 13C0 ARCO ARCO ARCO ARCO EXXON
DRILLING DAYS 104 103 98 128 148 54 -
TMIGIRIE COST:
TUBULAR GOODS §38 1435 1210 1317 1636 460 0
CASEHEAD & ACCESS. 218 416 90 476 544 75 0
1078 TANGIBLE: 856 1911 1300 1853 2180 535 815 e
INTANGIBLE COST: ~
CASING ACCESSOR, 217 155 233 153 185 700 70
PERNITS 20 15 15 15 15 10¢ 68 g
SITE SORVEY 140 980 340 570 boo 40 ¢
HOVING EXPENSE 66! 468 100 5}2? 821 1108 » 1108 e
BOATS BARGE RENTAL 4607 154 4819 5 9083 1350 a 850 b
_ SHORE BASE ;ﬁg 9¢ 176 222 555 a 20h
RIR FREIGHT & TRANS. 1 692 784 675 1106 108 a 681
CHARTER AIRCRAFT 429 3248 470 3164 5926 {70 a 296
DRILLING CONTRACT 3791 10197 a 4800 12672 a 14948 a 2025 a 1275>
‘QOBE/DFMOBE S108Y 1997 12116 8000 24788 18588 930 1030 b
RENTAL OF TOOLS 165 138 252 135 168 108 a 63 a
#ELL CONTROL EEUIP 103 155 154 150 188 54 a e
DRILLBITS 119 233 200 208 251 195 p 1% e
FUEL & DRAYAGE 1224 18it a 1333 225 a 1108 a 810 » 10}
HATER & DRAYAGE 151 82 147 80 00 54 b Wh
(OPENHOLE SURVEYS 1}&5 166? 2000 1?4% 1871 HDATAp NO DATh -
DATA RECORDING 4 401 504 4 487 NO JaTha NO DATA -
DRILLING MUD & SVC 569 613 847 508 743 08¢ 98¢
FORMATION HONITOR'G NODiTA NO DATA O DATA NO DATA NO JATA 108 ¢ 68 c
BOLZ §VY & PERF 149 197 140 9] 240 200 ¢ 200 ¢
RELL TESTING 10 14 0 14 33 86¢ %SC
HIRELINE SVC 16 19 28 19 22 20e Ve
100LOGOING 123 400 350 190 487 200 ¢ 200 ¢
CORING 300 783 230 261 298 NO DATA N §0 DATA 0
CASING CHT & RUN 108 4 347 408 467 ic 4
DIVERS 118 461 60 499 a 560 75¢ 75¢
OnER RO & SOEb. il e 1408 e Rt 4 i
i) y *Ls ©
OVEREERD 1314 14?2 1500 2264 a K 364 S 286
SOPERY,-- LEASE OPER 505 3 a 84 I 467 a 162 a 102 ¢
TOTAL INTANGIBLES: 20593 37150 14049 59235 66484 9614 p 7545
PRELEN ‘TOTAL COST: 21449 39061 15349 61088 68664 10149 o 8080-
RINAL TOTAL COST: 21449 19061 35349 61088 68664 10149 9600 f

SOURCE: Patrick Burden & Associates and Danes & Hoore

NOTES:

a=* Edtimated based on the actual number of days between spud and completion times the cost per day.

g==fstimated based on expenditure datafrom o
== Estimated based on the

R R

Sxepe{%?&“re i

nuher of

er wells1i thearea,
:31“ jrom othe wells 1n the lease sde area.

aysq and datz from ot her wells in the area,

f==Based on | nformation provi ded 3y ARCO hlzsiz (Personal cossunication, James Steiger, 585)
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TABLE 4-6 CONTINUED

EXPLORATION EXPENDITURES BY #EL ($000)

HORTON,0430

§7.680,0537
RAT#L

5T, GEO, 0466

57,GE0,0519

57, 6E0.0930

57, 680,0517

CH UGACHEL BERTRASL  INTREPID #1  TUSTRMENAZL  TUSTENENAR
LEASE OPER. EXXON ARCO H0B1L CREYRON EXYON RXYON
DRILLIH DAYS 22 57 33 63 65 §6
TANGIBLE COST :
TOROLAR GOODS 0 0 0 0 0 0
CAS EREAD & A CCESS. 0 0 0 0 0 0
10%% TANGIBLE: 5% e 600 e 662 600 e 600 e §00 e
INTANGIBLE COST:
CASING ACCESSOR, 70 20 20 ¢ 26)e 20e 20 ¢
PERYITS 10e 10e 10e We ?686 e
SI78 SURVEY 400 W00 e e WM0e te 300 o
409136 SKPENSE 1108 e 1 DATA NO DATA NO DATA NO DAT/% 50 DATA
BOATE BARGE RENTAL 550 b 741 a 129Db 819b §45b 385
SHORE BASE 11b 285 e 500 e 500 e 00 e 300 e
AIR TREIGAT & TRANS. 145 5/0 a 10b §30b 650 b 860 b
CRARTER AIRCRAFT 191 511 a 400 b 567 b 5855 584 §
DRILLING CONTRACT 825 h 3705 p 2618 4095 b 1225b 4280 3
§0BE/DEXORE STOBY 1030b INCLUDED INCLUDED 1000 e 500 e 500 e
RENTAL OF 700LS ihe ATb 125 230b 247b 251 b
AELL CONTROL sgm e NO DATA NO DATA NO DAl NO DATA 50 0ATA
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exploratory well cost average rises from $10.2 mllion to $16.2 mllion.
This figure is consistent with the total average exploratory well cost of
$14 million reported by Shell (Bernard, 1985 and Boytim 1985). The
hi gher expenditures associated with COST wells are due to their unique
character. Wth the exception of the St. George No. 2 COST well, each of
these wells was the first well drilled in their respective |ease sale
area. The oil field support, and transportation infrastructure in these
remote frontier regions ranges from mnimal to nonexistent. Logistical
and admnistrative costs are, to some extent, included in the COST well
expenditure estimates but not in the exploration well data. These costs
are nonitored so that they can be divided (along with the direct expend-

itures) anong all participants.

Exploratory well logistics, although conplex, were sonewhat sinpler than
those of the COST wells, since the latter wells served as prototypes,
showi ng what would and would not work in these renote areas. The COST
wel | programs also resulted in reduced costs to the exploratory wells by
providing the well drilling and service contractors with experience in the -
area. On the basis of this experience, the contractors were able to bid
nore conpetitively, allowing less margin for uncertainty. Also, as nore
contractors gai ned working experience in the area. conpetition anobng

contractors drove down prices.

A further reason COST wells are nore expensive than exploratory wells is
the length of time between spud and conpletion dates. In general, COST
wells take nore time because of the greater depth of drilling and the

| arger anount of coring and sanpling which is conducted. The purpose of



the COST wells is to obtain stratigraphic information in a new exploration
region. This information can only be gained by extensive coring and

sanpl i ng prograns.

Table 4-5 also provides a conparison between the cost of exploration wells
in the Norton Basin and those of the St. Georgze Basin. On the average,
the Norton wells were about 18 percent |ess expensive than those in the
St. George. This difference is due in part to the shallower waters in the
Norton Basin and the =nuch shorter drilling period required. The cost
difference would have been even greater were it not partially offset by
the higher costs of transporting the rig and materials to the nore distant
Norton Sound. Although the well sites in Norton Basin are |ocated much
closer to a coastal city (¥ome) than the drilling |ocations in other
basins, the shallow draft of the port of None nakes it expensive to

provi de marine support.

The total costs of the Navarin and North Aleutian COST wells stand out as
nmuch higher than the other COST wells. This is due to the |onger period
of time necessary to conplete these wells, and to the high nobilization,

dermobi | i zation, and standby costs.

4.1.2.2 Major drilling phase expenditures

Table 4-6 shows a detailed estimate of the expenditures for each Bering
Sea COST and exploratory well by cost categories. The cost categories are
based on the Authorization For Expenditure (arg) forms used by major oil

conpanies in estimating the cost of drilling activities. These categories



differ somewhat from the contractor type categories used in Section 4.2.
The data used in Table 4-6 were obtained either directly fromthe |ease
operators or by extrapolation and interpretation of known data. Al though “
these data are based on the best available info"rmation, they are only
estimates. Individual entries within this table should be used with
discretion. As noted above, estimates were often necessary since some
| ease operators and service contractors considered certain data to be

confidenti al .

Estimates in several of the cost categories are based on the duration of
the drilling period. These cost categories include drilling day rates,
air charter, fuel usage, and marine support. For wells with these types ®
of data, expenditures were calculated using the day rates tines the actual
nunber of days between the spud and conpletion dates. (Estimates based on
this method are indicated by a footnote “a” in Table 4-6.) If data for an °
expenditure which is nornally day-rated were not available for a given
wel | but were available for another well in the same |ease sale area, such
data were estinmated using the day rate from the known well times the
actual nunber of days for the well in question. (Footnote “b” was used in

this case in Table 4-6.)

Expenditures for non-day-rated items (such as casing, tubulars, cenent.
etc.) were based on cost estimates from|ease operators, or from other

wells in the area. (Footnote “e” was used in this case.) |If data were

unavai |l abl e for an expense category in the sane |ease sale area, but were
avai l abl e from another |ease sale area, a “c” footnote was used in the
table. Finally, prelimnary estimates of non-day-rated itens are indi- ®

”

cated by footnote “p”.



The reliability of data on the COST wells is generally nuch greater than
that on the exploratory wells since COST wells are subject to |ess restric -
tive confidentiality measures. In general the reliability of footnoted
data is less than that of unfootnoted data. Anmong the footnoted itens,
those footnoted “b” or “c” shoul d be regarded as rough approxi mations,

useful only in generating the averages shown in Table 4-5.

The first colum in Table 4-5 shows the magnitude of total expenditures by
contractor type. Rig mobilization and denobilization and moving expense
was the largest single expense--$72 mllion of the total $295 nmillion
expenditure. Mobilization and denobilization costs were incurred mainly
during the COST well program when there were very long standby periods
between wells. The total expenditure for this category is underestimted

since data on this expense type were inconplete.

Contract drilling expenditures ranked second in total expense, and these
costs were the |argest average cost conponent for the exploratory wells.
Day rates for the jack-up rigs used in the Norton Basin were usually in
excess of $50,000 per day. The |arge semisubmersibles used in the other
Bering Sea |ease sale areas had day rates as high as approxi mtely
$100.000. The drilling rates between the Norton and St. George basins were
also different, and the average number of days required to conplete wells

inthe St. CGeorge Basin was greater.



Boat and barge rentals represent another |arge cost category. Again,
costs in this category for the Norton Basin wells are generally higher
than for wells in the other planning areas. This higher cost results from
barges being used as a staging area inthe Norton Basin+ wth the barges
and their crews adding to the expense of marine support. However, the
shorebase expense for this basin was |less than for other areas, since the
barges to sone extent substituted for shore bases. The $22,000 average
expense reported for the Norton exploration wells (Table 4-5) was based on

a single data point and may be | ow.

Charter aircraft service--alnost exclusively helicopter service--is the
next |argest expense category. This expense was especially significant in ~
the case of the Navarin COST well. Due to the extreme rempteness of that
well, twin rotor craft specially equipped for extended range flights were
based in Nome. The cost of this operation was reported as $6 mllion,

al though some sources indicated that the actual cost was even higher.

Anot her naj or expense category includes costs of operator supervision and °
overhead. Operators typically maintained two supervisors on the rig at all
times, as well as additional onshore supervision dedicated to the drilling
operation as long as it was in progress. Overhead, largely admnistering
the nunmerous contract activities and |ogistic support, was generally based

on 4 percent of the out-of-pocket expense of the operation.
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4.1.2.3 Major supplies

Maj or consumabl es represent a significant expense during exploration
drilling. Total estinmated expenditures for all wells in the Bering Sea

during the study period are presented below in order of decreasing cost.

- fuel and drayage = $14.3 nillion

- tubular goods = $6.7 nillion

- drilling nud and service = $4.0 nillion
- cenent and run casing = $2.3 million

- water and drayage = $1 mllion

Fuel is typically supplied by the |ease operator for all marine
operations, and at |east a portion of the helicopter support operations.
During the study period, alnost all fuel was purchased locally in either
Dutch Harbor or Nome. A small portion was brought fromthe Lower 48
during marine nobilization. The same supply situation applied to water

Cenent was obtained fromsuppliers in the Anchorage area, and drilling
muds, chem cals, and tubulars were obtained principally from Lower 48

suppliers.

4.1 .2.4 Local and statew de expenditures

As discussed in the introductory statements in Section 4.1, estimting
expenditures wthin Al aska and within the |ocal Bering Sea area is
difficult due to data l[imtations. O der-of-magnitude estimtes of these

expenditures are presented in Table 4-7. The Al aska expenditures take
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into account the ampunt of supplies purchased in-state, the extent to
whi ch the |abor force consisted of Al aska residents, and the extent of
Al aska support services and facilities. The total expenditures were
abstracted from Table 4-5 and include some consolidation. Based on these
data, approxinmately 30 percent of the total expenditures accrued to
Alaska. The data in Table 4-7 are based on prelimnary exploratory well
COST data. As shown on the bottom of Table 4-6, final expenses for St.
CGeorge exploratory wells were significantly higher than the prelinmnary
estimates. Therefore, |ocal expenditures shown in Table 4-7 are |ow

esti nat es.

The Il ocal expenditures are slightly nore anenable to estimation, since hd
they are nore visible and limted geographically. Virtually all Bering
Sea expenditures during the study period were nade in Dutch Harbor/
Unalaska, Col d Bay, and None. The |ocal expenditures were limted ainost
exclusively to labor (see Section 4.2.2), lodging and neals, fuel, water,
and groceries. A marine support base in Captain’s Bay and air support
bases in Cold bay and Nonme were al so ngjor sources of |ocal expenditures.
An estimating procedure simlar to that done for Al aska-w de expenditures
indicates that about 7 percent of total drilling phase expenditure can be
considered local to the Bering Sea Region, Local expenditures represent e
approxi mately 27.8 percent of the drilling phase expenditures made within
the State of Al aska.

@



TABLE 4-7

ALASKA AND LOCAL DRI LLI'NG EXPENDI TURES

Tot al Percent Total Percent Tot al
Alaska  Alaska Local Local
Total Tangi bl e: 12767 10 1277 0 0
Intangi ble Cost:
Casing Accessor. 1253 10 125 0 0
Permts 160 100 160 10 16
Site Survey 5090 10 509 2 102
Movi ng Expense 9242 20 1848 2 135
Boat & Barge Rental 30579 20 6116 5 1529
Shore Base 3172 90 2855 40 1269
Air Freight & Trans. 7035 50 3518 5 352
Charter Aircraft 16851 75 12639 10 1685
Al Dilling Rg 141145 10 14115 2 2823
Rental of Tools 2157 75 1618 0 0
Fuel & Drayage 14285 90 12857 90 12857
Water & Drayage 954 95 906 95 906
Drilling Mud & SVC 3959 30 1133 5 198
Mudl oggi ng 3550 60 2130 0 0
Comm & Nav Ai ds 2514 75 1886 2 50
Coring 1350 50 675 0 0
Casing Cmt & Run 2283 90 2055 2 46
Divers 2243 100 2243 2 45
Over head 11522 50 5761 0 0
Superv. --Lease Oper. 3023 50 1512 0 0
O her Equip. & Supp. 26444 25 6611 2 529
TOTAL 301579 27 81324 7 22591

Source: Patrick Burden & Associates and Danes & Moore
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ARco Al aska estimated that the two Norton Sound COST wells and the Navarin
COST well resulted in total direct expenditures of $1.5 nmillion in Nome.

The estimates per well were:

Norton Sound COST Well No. 1 $460, 000
Norton Sound COST Wll No, 2 $480, 000
Navarin Basin COST Wll No. 1 $560, 000

Labor expenditures accounted for $840,000 or 56 percent of the total, and ~
lodging and neals, and other |ocal expenses accounted for $240,000 (16%.
and $420,000 (28% respectively. This figure does not include vendors

with operations in Dutch Harbor or Cold Bay whose administrative address

is |ocated el sewhere.

Simlar data were not available for other comunities in the Bering Sea.
but a survey conducted by ARCO of vendor addresses and the amounts charged
to specific projects reveal ed that ARCO spends an average of $70.000 per
month per well, in the zip codes that conprise Dutch Harbor and Col d Bay.
This figure includes expenditures for |abor, hardware, groceries, shore-

base support, and fuel for supply boats.

4.2 EMPLOYMENT

Enpl oyment associated with both pre-lease activities and drilling phase
activities is addressed below in terns of the following figures: total
enmpl oynent, enpl oynent by type of cent ractor, wages and salaries,

resi dency of enployees, the effects of exploration activities on the |ocal

| abor force, and conpany hiring policies.
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4.2.1 Pre-Lease Activities

This section presents enployment-rel ated data that were devel oped for the
pre-lease sale activities described in Section 3.2. These activities
i nclude regional and high-resolution geophysical surveys, regiona

geol ogi cal surveys, and navigation system installation and operation

4.2.1.1 Total enpl oynent

Table 4-8 presents estimates of the total man-nonths of enpl oyment
associated with pre-lease sale activities. These estimates were cal cu-
lated by multiplying the estimates of man-nonths for each operation (or
vessel ) of each contractor by the nunmber of surveys conducted, or
navi gation systems operated by that conpany during the year {(see Table 3-1

for a listing of total operations per year).

Total enploynment is estimated at 39,559 man-nonths, or 3,297 man-years

during the 1980-1984 study period. Annual enploynent estimtes range from
4,750 man-nmonths (396 man-years) in 1980 to 10,597 man-nonths (883 nan-
years) in 1982

4.2.1.2 Enploynent by contractor type

Vessel s conducting regional narine surveys have the |argest crews,
averaging 26 persons per vessel, with roughly half of the crew conducting

seismc and related studies, and the other half operating the ship. Oher
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persons on board the vessel include client representatives and agents.
Regi onal marine surveys provided an estimated 9,303 nman-nonths of enpl oy-
ment over the study period, or approximtely 80 percent of the total

man- nont hs of enpl oynent generated by operations in the Bering Sea

Hi gh-resol ution geophysical surveys use snaller crews and can be conducted
with snaller vessels. The total number of persons onboard averages 17
persons, with an equal split between ship’s crew and. survey crew. High-
resol ution geophysical surveys accounted for an estimated 964 nan-nonths
(80 man-years) of enploynent over the study period. Thi s was

approxi mately 8 percent of total operational enploynent.

CGeol ogi cal surveys typically have a larger crew than high-resolution
geophysi cal surveys. Even though no geol ogical operations were conducted
i n 1984, this operational activity accounted for 1,000 man-nonths of
enpl oynent, or approximtely 9 percent of total operational employment

over the study period.

The nunber of persons required to operate the navigation systenms used for
positioning by geophysical and geol ogical surveys can vary according to
the area in which the systemis operating. For exanple, navigation
systems for the St. George and North Aleutian basins can be supported from
Dutch Harbor by helicopter, while systems in Norton Sound are supported
from Nome. One person can maintain a navigation systemw th a helicopter-
supported program although additional people are required during instal-
lation and renoval of the stations, Systems in the Navarin Basin can be

supported by helicopter, but in recent years they have been vessel
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TOTAL PRE-LEASE ACTIVITY EMPLOYMENT

TABLE 4-8

1980- 1984

Man- Mont hs by Year

Pre~lease Activity 1980 1981 1982 1983 1984
Regi onal Marine Surveys 1,326 1,834 2,855 1,476 1.812
H gh Resol ution Surveys 136 136 136 204 352
Geol ogi cal Surveys 300 200 200 300 0
Navi gation Systens 45 45 45 45 144
Ai rborne Surveys 0 2 4 4 0
Qperational Activities

Subt ot al 1,807 2,217 3,240 2,029 2, 308
I ndustry Eval uation 2,943 6,213 7,358 6, 540 4,905
TOTAL MAN- MONTHS 4,750 8, 430 10, 597 8, 569 7,213

Source: Patrick Burden & Associates and Dames & Moore.

NOTE :  Totals may not add due to rounding.

- 137 -



supported for two main reasons: (1) the great distances between |and
masses require the use of relatively expensive |long-range helicopters, and
(2) to provide adequate coverage with the navigation chain, it was
necessary to install and service large buoys equipped wth navigation sta-
tions. A vessel-supported installation programtypically requires a

mai nt enance person plus a crew of 4for a large part of a nonth.

Navi gati on systens accounted for approximately 324 nman-nonths of
enmpl oyment from 1980 through 1984, with 14,4 man-nonths (44 percent) of
that occurring in 1984 Total navigation systems enploynent was about 3

percent of total operational enploynment during the study period.

Ai rborne surveys are conducted with a crew of two persons for periods of
time ranging from several weeks to nore than a nonth. These surveys

accounted for an estimated 10 man-nonths of total enploynent.

Regi onal marine surveys are conducted from sonetinme in My or June, to
Sept enber or early Cctober when the weather worsens, with an average"
operating tinme of 3 nonths in the Bering Sea. Mobi |'i zati on and
denobi lization tine adds another nonth to the time the vessel and ships

crew are commtted to the Al aska assignnent.

H gh-resol ution and geol ogi cal surveys are conducted during the same
period of the year. Qperating tine for these vessels ranges from1.5 to 3 ®
months, and nobilization and derobilization requires an additional nonth

for the ship’'s crew.
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Navi gati on systens have to be in place before the first vessel can start
operating and cannot be renoved until the last survey vessel conpletes
operation. The operational tine for these systens is about 4.5 nonths
during an average year, with nobilization and denobilization tine adding
approxi mately 2 weeks. Mbilization and denobilization of airborne survey
crews and airplanes requires only a few days and is included in the

estimated operating tinme of 1 nonth

Most conpanies indicated that their staffs worked 60 days on and 30 days
off* Mbil indicated that their crew worked 56 days on and 28 days off,
while several firms conducting high-.resolution and geol ogi cal surveys, and
navi gation systems stated that their crews worked through the entire
season Wi thout a substantial number of days off, Airborne survey crews
also work until the survey is conpleted. These factors have been cal cu-

|ated into the man-nonth esti mates.

The information presented in this section reflects the estimtes of indus-
try representatives (where such data were provided), and professiona
judgement based upon interpretation and extrapolation of known data. The
estimtes shown in Table 4-8 do not include enploynent associated with
support of pre-lease activities, such as air charter for crew transport,
or shore bhases. Only those persons directly involved in geophysical and
geol ogi cal operations, navigation systems, charter of guide boats and

standby boats, and simlar activities are included in these cal cul ations.
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Pre-1ease activities in the Bering Sea have resulted in enploynment

estimates ranging from 395 nan-years in 1980 to 883 nman-years in 1982. As _

shown in” Table 4-8, enploynent associated with pre-lease operations is
significantly smaller than the enployment associated with the petroleum
industry’s evaluation of geologic prospects in the various basins.
Manyears of enploynment for evaluation ranged from 245 in 1980 to 613 in
1982. These man-year estimates include enmployment for persons who were
general |y |ocated outside of A aska, whereas enployment figures generated
for pre-lease operational activities in the Bering Sea reflect only those
persons that were physically present in Alaska and directly participated

in the operation.

4.2.1.3 Wages and sal aries

Wage and salary data are generally considered to be anong the nore confi-’

dential infornmation that a conpany possesses. Responses to questions
concerning wages and salaries were linmted, and even those firns that
answered these questions placed the answer in terns of a general industry
wage. The conpanies have different wage structures which nakes anal ysis
difficult and, in addition, some firns hire contract |abor for operational
crews. To mintain confidentiality, wages paid per person per nonth by
all contractors for each type of activity were averaged and presented in
Table 4-9. In calculating the total wages and sal aries paid by each
activity the actual wage data where available for each contractor were
multiplied by employment estimates for each contractor. Were wage and

salary data were not divulged the average wage rate shown in Table 4-9

were used to calculate total wages paid by each firm The wage and sa:lary ¢

- 140 -



TABLE 4-9
AVERAGE MONTHLY PRE-LEASE ACTIVITY WAGE RATES

Pre-lease Activity Average Monthly Wage ($000),
Regi onal Marine Surveys $2.0
H gh Resol ution Surveys 3.6
Geol ogi cal Surveys 3.2
Navi gation Systens 1.2
A rborne Surveys 2.8
I ndustry Eval uation 4.0

Source: Patrick Burden & Associates and Danes & Moore
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information presented in Table "4-3 includes wages and sal aries paid while
an enpl oyee was on leave rotation. For exanmple, if an enployee was paid
$3,000 per nmonth for each month onboard a vessel, but was not paid while
on |eave rotation, the nonthly wage (assuming a standard 60 days on, 30
days off) was calculated as $2,000. This wage estinate does not include
fringe benefits. Table 4-10 presents data on total wages and sal aries
attributable to pre-lease sale activities in the Bering Sea during the

study peri od.

Total annual wages and salaries paid for pre-lease operations in the
Bering Sea have ranged from approximately $3.5 mllion to $6.4 nillion
during the 5-year study period. \Wages and salaries paid by the oi

industry for evaluation of prospects ranged from about $11.8 mllion in
1980 to $29.4 nmillion in 1982. Total annual wages and sal aries peaked at
al nost  $36 million in 1982. Total wages and salaries paid by pre-lease

activity participants over the 5-year study period totaled $136.3 million.

The average wage on a regional seismc vessel was estimated to be $2,000
per month. According to one firm the wages for an entry level position
onboard a vessel is roughly $1,200 per nonth. This entry level wage is
simlar for the ship’s crew and seismc crew enpl oyees. Sone geophysi cal
conmpani es | ease or contract for vessels, and wages for the ship’s crew on
board these vessels is generally less than for conpany-owned vessels.
Several firns indicated that Al askan residents are generally hired at
entry-level positions. Regional narine surveys paid an estimated $15
mllion in wages and salaries during the 5-year study period. This
represented about 61 percent of total wages and salaries paid by surveys

and navigation activities during the sane tinme frane.



TABLE 4-10

TOTAL PRE-LEASE ACTIVITY WAGES AND SALARI ES
1980-1984

\WMiges and Sal aries by Year (3$000)

Pre-lease Activity 1980 1981 1982 1983 1984

Regi onal Marine Surveys S2,618 $3, 632 $5, 666 $2, 862 83,534

H gh Resol ution Surveys 258 272 258 381 2,466
Geol ogi cal Surveys 600 400 400 658 0
Navi gation Systens 57 57 57 57 193
A rborne Surveys 0 6 11 11 -0

Qperational Activities
Subt ot al 3,534 4, 367 6, 393 3,968 6, 193

I ndustry Eval uation 11,772 24,852 29,430 26, 160 19, 620

TOTAL WAGES & SALARES $15,306  $29,219  $35,823  $30,128  $25, 813

Source: Patrick Burden & Associates and Danmes & Mbore.

NOTE :  Totals may not add due to rounding.
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Wage estimates for high-resolution geophysical survey crews ranged from
S2.500 to $3,200 per month. Contract personnel, who are not enpl oyees of
the conpany, received an average of about $200 per day, or approximately
$4,000 per nonth. The ship's crew of Al aska-based vessels averaged $120
to $130 per day, or approximately $3,750 per nonth while working onboard
($2,500 per nonth during a 3-nonth survey period). Crews of non-Al aska
based vessels were paid approxi mately $2,000 per nonth for the 3-nonth

survey peri od.

H gh-resolution surveys were conducted for a nuch |onger period of tinme in
1984 than in previous years with the result that wages and salaries paid -
in 1984 were nore than double the total amount of wages and sal aries paid
in the previous 4 years. \Wages and sal aries anounted to approxi mately
$1.2 nmillion for the first 4 years, and $2.5 mllion in 1984. Total wages °
and salaries paid during the tine period amounted to $3.6 mllion, or

al nost 15 percent of total operational wages and sal aries.

A geol ogi cal survey vessel generally carries the ship’'s crew and
speci alized data acquisition personnel such as geotechnical engineers,
geol ogi sts, geophysicists, geochemsts, and drilling crews. \ages for
geotechnical engi neers, geophysicists, and geochemical specialists range
froms3,500 to $4,700 per nonth. Ship's crew wages are simlar to those
estimated for non-A aska based high-resolution survey vessels. \ges and
sal aries paid for geological surveys are estimated at $2.1 mllion, or

about 8 percent of total operational wages and sal aries.
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Vessel s engaged in the installation, operation, and maintenance of the
navi gation systenms require both technical crew and ship’s crew. The
average wage was estimated to be $1,800 per nonth. Total wages and
salaries of $421,000 were about 2 percent of total wages and sal aries paid
by the survey and navigation operations. Airborne survey crews include a
pilot and technician, with an average wage of $2,500 per nonth. Estimated
wages of $28,000 were |less than 1 percent of total wages paid over the

5-year study period

an average wage or salary paid to oil industry personnel invelved directly
in evaluation (excluding admnistrative support and overhead personnel)
was estimated by several persons at $4,000 per nonth. \Wages paid to
Al aska residents are higher than this estimate. Total wages and sal aries
paid to these persons is estimted at over $110 nillion, and represented
about 82 percent of total wages and salaries associated with pre-lease

activities in the Bering Sea.

4,2.1.4 Residency

Tabl e 4-11 provides an estinmate of the nunber of man-nmonths that Al aska
residents were enployed for pre-lease activities. Alaska residents are
estimated to have been enployed for 1,532 man-nonths by operationa

activities during the 5-year period. Qperations enploynent of Al aska
residents decreased from 13 percent in 1980 to 10 percent at the peak of
activity in 1982, and then increased to 18 percent in 1984. Al aska
residents accounted for approximtely 13 percent of operational enploynent
during the study period. Al aska residents accounted for about 10 percent

of enmploynent in the industry eval uati on process.
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TABLE 4-11

ALASKA PRE-LEASE ACTIVITY MAN- MONTHS

1980- 1984

Man- Mont hs by Year

Pre-lease Activity 1980 1981 1982 1983 1984
Regi onal Marine Surveys 116 171 227 116 235
High Resol ution Surveys 59 66 33 59 85
Geol ogi cal Surveys 53 53 53 62 0
Navi gation Systens 8 8 21 21 90
Airborne Surveys 0 0 0 0 0
Qperational Activities

Subt ot al 235 298 333 256 410
I ndustry Eval uation 296 625 740 658 493
TOTAL MAN- MONTHS 531 923 1,073 914 903

Sour ce:

Patrick Burden & Associ ates and Dames & More.

NOTE :  Totals may not add due to rounding.
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Menbers of marine geophysical survey crews nust have technical training
to qualify for enploynent. Mbst major operators are headquartered in
the Lower 48 and fill crew positions before the vessel departs for
Alaska. The result is that there are very few Al aska residents in
t hese jobs even though many Al aska residents participate in |and-based
geophysi cal surveys on the North Slope and el sewhere in Al aska.
Anot her reason for low levels of Al askan enploynment is that the
Norwegi an flag ships of the Geophysical Company of Norway (G EC O, and
the Canadian flag ships of Digicon are required by the laws of their
countries to have all Norwegian or Canadian ship’s crew nenbers.
Non-| ocal residents who are marine geophysical survey crew menbers
generally live in the Anchorage, Kenai Peninsula, and Mat-Su Borough

areas of the state,

Vessel operators estimated that Al aska residents conprised from O to 35
percent of the crews of regional marine survey vessels. Several narine
geophysical firms indicated that while operating in Al askan waters
during the summer, two to three jobs in the ship's crew were filled by
Al aska residents. However, nost Al askans hired during the sunmer quit
before conpleting 1 year of enploynent. The average entry-Ievel pay
rate for the ship’s crew was about $1,200 per month (including tine off
the vessel), and few Al aska residents appeared willing to remain in
these positions for that wage. These jobs offered an opportunity for
an individual to earn an airplane ticket to a location identified as
“hone”, including |ocations claimed to be home previous to Al aska
resi dency. Those who wi sh to | eave Alaska may have used these jobs to

do so, and several operators stated that a ticket out of the state was
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theprimary notivation for sone Al aska residents to take these

posi tions.

Hi gh-resolution and geol ogical survey firms tend to enploy A aska resi-
dents as menbers of ship’s crew when their vessels are from Al aska.
These persons generally resided at the port-of-call (Dutch Harbor

Kodi ak, etc) but some persons were hired from Seward, Honer, Kenai, and
other locations that were not a port-of-call. These firms also hire
Al askans (typically Anchorage residents) as nembers of the professiona
and drilling crews. Navigation systems enploynment includes Al aska resi-
dents; however, airborne surveys are conducted exclusively by non-
residents. About 15 percent of the Al aska residents enployed in the

prelease operations activities are estimated to be |ocal residents.

Table 4-12 presents estimates of the wages and salaries paid to Al aska
resi dents by each operational activity and by the petroleum industry for
| ease eval uation work. Alaska residents received alnost $4 mllion in
1982, about 11 percent of the total wages and salaries paid for pre-lease
activities in that year. In 1984, Al aska residents received approxinately
20 percent of the wages, and salaries paid for operations activities
conducted in the Bering Sea, and about 10 percent of the wages and

salaries paid by the petroleum industry for evaluation

Operational activities paid an estimated $4.5 million in wages and -
salaries to Alaska residents during the study period, and the petrol eum
industry paid $11.2 mllion to its Al aska enployees for evaluation of
petrol eum prospects. Total wages and salaries paid to Al aska residents -

for pre-lease sale activities exceeded $15.7 million.



4.2.1.5 Employment effects on the local |abor force

Pre-lease sale activities have had detectable effect on |ocal |abor
supplies in any Bering Sea comunity. Additional enployment generated by
pre-lease activities has been marginally incremental to the existing
enpl oynent in the region. Expansion of pre-lease operations has occurred
at a time when comercial fishing operations have declined in the region

Consequently, the effect of the increased survey vessel traffic has hel ped
to offset the decline in economc activity in the Dutch Harbor/Unalaska

area.

Pre-lease activities such as geotechnical and geophysical surveys require
high levels of expertise and know edge, and few alaskans have had access
to training for this work. Mst enployees who are sufficiently weil
trained to performthis work are residents of Anchorage or other cities

where this training may be avail able.

4.2.1.6 Conpany hiring policies

Wth the exception of the ships crew of a few regional survey firns,
enpl oyment for pre-lease sale activities was non-union. Mst enployees
were from Texas, Louisiana, California, Oklahonma, and other states wth
long histories of petroleum activity and large nunbers of trained person-
nel. Some firms stated that their crews nmust reside in proximty to the
office where the conpany is based, but nost firms would enploy people from
anywhere in the world. Regional narine survey vessels conduct internat-

ional operations, while other survey vessels concentrate their operations



TABLE 4-12

ALASKA PRE-LEASE ACTIVITY WAGES AND SALARI ES

($000)
Salary by Year

Pre-lease Activity 1980 1981 1982 1983 1984
Regional Marine Surveys  $378 $560 $730 $365 $781
H gh Resol ution Surveys 150 177 88 150 353
Geol ogi cal Surveys 140 140 140 158 0
Navi gation Systens 10 10 26 26 109
Ai rborne Surveys 0 0 0 0 0
Operational Activities

Subt ot al 678 887 984 698 1,253
I ndustry Eval uation 1. 184 2,499 2,959 2,630 1,973
TOTAL WAGES & SALARIES $1, 861 $3, 386 $3,943 $3, 328 $3.226

Source: Patrick Burden & Associates and Dames & Mbore.

NOTE :  Totals may not add due to rounding.
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inthe US. and along the west coast of North America. If a vessel is
conducting operations in a region and has need of a crew nenber, they may
hire a local person while in port. Mst enploynment of Al aska residents

has been for ship’'s crew

4.2.2 DRILLING PHASE

Enpl oyment associated with drilling operations, including support activ-
ities, is addressed in the followi ng portions of this section. Maj or
categories of discussion include total enploynent, enployment by contrac-
tor type, wages and salaries, and enploynent of Alaska residents and

residents of the Bering Sea comunities.

4.2.2.1 Total Employment

The total man-nonths of enploynent by contractor type and by well is
presented in Table 4-13. The total man-nonths of enployment for all wells
drilled in the Bering Sea from 1980 through 1984 was approximately 7,550.
The total enploynment level per well in the Bering Sea ranged from about
1,260 man-nonths for the Navarin COST well to only 164 man-nonths for
Exxon’s cChugach No. 1 in Norton Basin. The difference in the two figures
can be directly attributed to the drilling tinme needed to achieve the
desired depth, and the level of testing and sanpling required. The
Navarin COST well, spudded on May 26, 1983, and conpleted on Cctober 24,
1983, involved nearly 5 nonths of drilling activity. COST wells involve
extensive coring and sanpling prograns which significantly increase the

tine required to drill a well.
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Exxon’s Chugach No. 1 in Norton Basin was spudded on July 25, 1984 and
conpleted just 23 days later on August 17 after reaching the target
formation. The well was plugged and abandoned as a dry hole at a depth of
3,636 feet (1,112 meters). This relatively shallow drilling depth, con -
bined with the shallower water depths of Norton Sound and limted, if any,

testing contributed to a short duration drilling effort.

The nunber of man-nonths required to drill exploration wells varied
significantly, evenfor wells conpleted in the same basin. AR ¢G6's Birch
No. 1 well in Norton Basin showed significantly higher Iabor effort (351
man- mont hs) when conpared with the total man-months for Exxon’s Teton ¥o.l
(242 man-months) and Chugach No. 1 (164 man-months). ARCO's Rat No. 1
well in St. George Basin required 666 nman-nonths while Mbil’'s Bertha No.
1 was conpleted with 259 man-nmonths. Exxon’s Intrepid No. 1 and Tustunena
No. 1 required slightly less than 600 man-nonths each and Chevron’'s
Endeavor No. 1 was conpleted for under 500 man-nonths. Conparison of the
level of effort data for these wells indicates that the primary difference
is the amount of |abor used by the drilling and marine support

contractors.

4.2.2.2 Enpl oynent by contractor type

Table 4-13 also presents data on the nunber of man-nonths of enploynent by
contractor type during drilling. These data indicate that four contractor °
types accounted for about 75 percent of enployment during the drilling
phase. These include (in descending order) the drilling operator (43

percent), marine support (16 percent), the |ease operator (9 percent), and _
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TABLE

§-13

101iL DRILLING EMPLOYMENT (YIN-MONTHS)

CONTRACT0R TY PE NORTON S7.GEORGE J0R7ON  NLALEOTIAN NAVARIN  NORTON.D436  HORTON.04L4

COST §1 C0ST £ 2 COST #1 COST #1 COST # 1 8IRCEil TETONEL

58,2 57,7 54$9 1.7 82.9 30.2 44,9

LEASE qpER, ARCO ARCO ARCO ARCO Aac9 ARCO EX‘(OH
2496 17,7 235,2 169.1 542 %3 g

DRILLER DANTEXS szgcg xsx?glg SEDCO SEDCO regoRt ROHA‘I

ROUSTABOUT NONE NONE JECO NONE NONE NONE N04E

U, 81,2 2.7 51,2 1 14,4 11,3

AIR SOPPORT 2R3 ERA ERA ERA cowum/aoms AIR L0G gag

13817 %%; % 1 v 13 72 0 %!l

¥ARINE SUPPORT Bﬁﬂ% e 31RAL BIEAL SEARORSE

YARINE SUPPORT caouf,mof . HEHE e 02
Zl ; l

BARGESUPPORTOFFSHORELOGIS. o1 cao%s% ARINE Log%si HARINE Logés6 HARTAE Lo%s9 $3RINE LOGTS

L] 1 * 1 1 '

SHORE BASE cnowwmoa{ag caow%gysz caownzwml)gef caow%gyi o.s.z.wgm; o.s.x.mgm;: 0.5.1. morg%'

. 1] + l . L) 1]

DIVERS YARTECH HARTECH UNDERWTR.CONS,e HARTEC MARTEC HARTECH ¥ARTECH

5.9 6.9 6,5 8,5 1.9 1.6 2.3

HUDDER BAROID BAROID 4AGCORAR BAROID BAROID BAROID 3AR010

. 5.9 §.9 6,5 8,5 9,9 3.6 2.3

CEMENT  BALLIBORTON  HALLIBURTON  HACLIBURTON  RALLIBURTON EALLIBURTUN BALLIBORTON  HALLIBURTON

0.3 0.3 0,3 0.3 0.3 0.3

PLUG WELL TRISTATE TRISTATE TRISTATE TRISTATE TRISTATE 0.0 0.0

19,0 22,6 18,0 27.6 31.6 10.7 7.3

MOD LOGGING Exngﬁg Exnog Ex%gsﬁ E)l(%og E)l(%og EXL?Gg angsg

HIRE LOGGINGSCHLUHBERgERSCBLUHBER%ER scamnssugég scawnasagépﬂt scawmaaagég scamazagésﬂz scarwssagag

PAPER STUDIES moomo-mans woonmo-cmg wooomo-agf)g woovunkn-cr.)uzﬁg aoovmmgbg HOOXS !ccrogig= A &OGe

v n - ' 3 . » ta

CORE ANALYSS CORE L4 CORE" 14f CORE AR CORE LAB CORE [AR CoRe LAB CORE EAE

#ELL TESTING NONE NONE NONE HONE NONE HORALCO HORALCO

41,6 41,2 THCLODED 51,2 59,2 TNCLUDED 11,6

CATERING ummgz\& UNIVER;A KEYDgIL UNNERgAB umvzagmd mngig umwgng

NAVIGATION ITECH I7%CH I78CH ITECH OCEANEER.INT'L ITFCH 17808

7.7 27.5 2.1 3,1 39,5 0,1

AEATHER Noagag NOR%‘EE Noagag mzsg NORTES NORT"% NOR?E%‘

MEDICAL NORTség Nomsfég Noagég Noagzg Noagsg Nomg a:oagég

SECURITY 0 1l 0'¥EILL 0'Negii 0"§EILL 0'ELL] 0'8EILE 0'¥EILL

1.4 i4 1.4 1.4 1.4 1.4 1.4

4T OCEAN “'%'? EGé e S.A.%.g £ G 3458 £6 & Ge EG & Ge BG4 G

TCE FORCAST ARCTEC NONE WRCTEC TNTERR NOUE §OAE 300TaC

2.0 2.0 2.0 2.0 2.0 2.0 2.0

RELLHEAD EQOIP 77'¢ HUGHES OFFSH %e 0FIS  RUGHRS OFESH BECBTEL BECETEL

T074L FOR RELL 6926 7774 1883 9889 1256,2 350,7 U1

SOURCE: PATRICK 80808H & ASSOCIATES AND DAEES & HO0RE

g==ESTTHATED USING DATA FR0# 0ZEER CONTRACTORS
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TABLE 4-13 CONTINOED
TOTAL DRILLING EMPLOYMENT (MAN-MONTHS)

CONTRACTOR TYPE NOROROS0  ST.GE0,053  ST.GE0.0866  ST.GEO.0519  S7.GEO.0530  GT.GRO.0527 T0TAL BY TIPE
CAUGACHEL RATH BERTHA#l  INTREPID§L  TUSTENENARL  TOSTENENA42
29.0 1.1 13, 36,0 91,0 92,4 710,8
LEASE OPEA. RXXON ARCD K0BIT CAEVRON EXON £y
46,9 119.0 12,0 1.0 738, ] 247, 32749
DRILLER ROWAN SEDCO SE0C SEDC0 RESTERNe RESTERNe "y
ROUSTABOUT NONE NONE NONE HONE HONE HONE '
1.3 s 112 5.8 3.1 0.6 506.8
AIR SUPPORT TR £RA ER ERA AIR 506 AIR 506
19,3 116.0 34,6 75.6 100, 10,3 1195.2
YIRIE SUPPORT SEAHORSE RIEAL  OCEAW mgug 0CEAN nnﬁmg smozfss smo?sg 09
¥ARINE SUPPOAT g OFFSHORE [OGIS ARCTIC ALASKA INT'L MOORING INT'L NOORTHG _2'0
1 ll
36T SUPPORT  MARINE LOGIS,
9,3 3.9 14,0 2.7 2.6 2.0 2613
SAEBASE  0.5.I./NOKE 0.5,1, 0.5.1, 0.8,1, 0.8,1, 0.5.1, ,
2.8 1.6 54 8.4 8.1 §.4 136.0
DIVERS KARTECH HARTECH HARTECH HARTECH NONE NORE
1.5 §.1 ), { £, §,4 693
XODDER mgm BJHUGHS/MIL%‘BEH MAGcogAzzz smﬂng HAGCOEAY BAGCOBAS 0
CENENT HALLIBHRgég BALLIBUREON  BJ ﬂueagég B ﬂnsﬂgég ooag’iri oow%ﬁ% : ’ 3
PLUG RELL 0.0 TRISTATE TRISTATE TRISTATE TRISTATE TRISTATE '
5.3 16.2 1.1 12,1 10.0 0.1 197.8
MUD LOGGING BAL0Ge BAROIDe RXL0Ge EXL06 BXT06 EX106
2:9 11'6 414 8.4 8:7 8:8 134'0
% LOGGING scawmamgsg scawusaasaz% scanumasagag scamazagzg scamaﬁagzg smumezagg e
PAPER STUDIES EG &Oég BOOKSMcCL%SﬁsYe NORTEC BOOKS HcCLOSKYe EG &Oée £ 6 &Oég g
COSE ANALYSIS CORE Eig CORE %ng CORE Li CORE LAB CORE Eig CORE %AlB) 24’0
1L TESTING NORALCO NORALCO  B8..J, HUGAES 0,0 NORALCO NOR%%@O ’
3. 14,8 13 5.2 260 A 31,2
CATERING Imwzagng UMVERgAB UNIVERSAZL \ NLVERSL UNIVERSiAI_O UNIVERlsAnL o
YAVAGATION mgég NS TNT'fe Ncsm'ieOCEANEER.I@‘gocmNEm.Iyg;gocmm.xgg"g "
REATHER NORTEC  FAIRWEATHER ' NORTEC NORTEC NORTEC -
0.] 2.9 1.1 2.1 2.1 . 1.5
YEDICAL NORTEC NORTEL NORTEC NORTEC NORTEC NORTEC
1.5 5,8 2.1 Wi i3 44 67.0
SECURITY 0"NETLL 0'NEILL 0NETLE 0'NEILL 0'NEIL (RTAAA
1.4 1.4 {4 1.4 1.4 f, 8.2
HET OCEAN EG&OG? £ 6 & Ge B 6§ Ge £ G & Ge g6 & Ge B G & Ge hy
ICE FORCAST ARCTEC NONE HONE NONE NONE NONE '
2.0 2.0 2.0 2.0 ol 2.4 26.0
VELLEER) EQUIP BECHTEL  HUGHES 0FFSE HUGHESORFSH BUGHES 0FFSE NATIONAL S35, NATIONAL 532,
7595.3
T07L FOR #2L1 163.6 6655 2585 193.7 584,7 593.2 7555, 3

3= ESTIMATED USING DATA FR0¥ 02888 CONTRACTORS
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air support (7 percent). Al of these groups enpl oyed personnel both
onshore and offshore in the Bering Sea, as well as large nunbers in

Anchor age and out si de Al aska.

Drilling operators accounted for over 3,200 man-nonths of enploynent for
exploration in the Bering Sea during the study period. Mrine support was
the next largest enployer, accounting for over 1,300 man-nonths. Lease
operators and air support used 710 and 507 nman-nonths of |abor between
1'380 and 1985. Catering, weather forecasting, shorebases, mudlogging, and

wre |logging were also significant conponents.

4.2.2.3 \Wages and sal ari es

- The wages contractors paid to their enployees was sensitive topic. To
mai ntain confidentiality, wages paid per person per nonth by each type of
contractor were averaged and then applied to all contractors of that
type. Many contractors did not wish to divulge wage data. 1In those
cases, wages were averaged for the contractors of that type who did
provi de data, and the average was assuned to be applicable to al
contractors of that type. These average nmonthly wage rates are presented

in Table 4-13.

The wage rates presented in this section are gross pay for position.
Thus, if a $4,000 per nonth position involves a |leave rotation of 2 weeks
on and 2 weeks off, each individual would receive $2,000 per nonth
enpl oyed ($24,000 per year), and would be on duty for half of the year

The wages do not include fringe benefits, overhead, or profit.
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Wages paid per person per nonth ranged from $5,700 for divers to $2,000
for core analysts. The non-weighted average nonthly paynent to enpl oyees
was $3,800. Divers receive a relatively high wage as a result of their
high-risk work and their status as union enployees. O her contractor
types with high average wage rates include well plugging contractors

($5,000) and navigation contractors ($4,500).

As noted above, drilling contractors used a greater amount of |abor than
any other type of contractor. Since the wage rate for drilling contractor
enpl oyees ($4,000 per man-month) was higher than the average wage rate for
all contractor enployees ($3,800 per nonth), the total wage expenditure
($13 mllion) for this category exceeded that of all other contractor
activities (See Table 4-15). Shorebase operators provided the second
hi ghest wage expenditures at $4.4 million in total wages. Note that Table
4-15 refers to gross wage expenditures only. In addition, contractors

paid for fringe benefits and overhead.

A conparison of wage expenditures per well indicates that the ARCO Navarin
COST well had the largest total wage expenditure ($4.8 million) and the
hi ghest wage expenditure for A aska enploynment ($1.4 nillion). This was
due to the extended length of time required to drill the well, nearly 5
mont hs. Exxon’s Chugach No. 1 VeIl in Norton Sound had the |owest tota
wage expenditure ($0.6 million). This was a direct result of the

relatively short amount of time (23 days) spent drilling.
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TABLE 4-14

AVERAGE MONTHLY DRI LLI NG WAGE RATES
( PER PERSON BY CONTRACTOR TYPE)

Average Monthly

Contractor Type \Wage Per Person ($000)
Lease Operator 4.4
Driller 4.2
Roust about 3.8
Air Support 2.6
Marine Support 2.8
Shor ebase 3.0
Divers 5.7
Mudder 5.0
Cenment 4.2
Plug Well 5.5
Mud Loggi ng 5.0
Wre Logging 3.9
Paper Studies 3.3
Core Analysis 2.0
Vel | Testing 4.5
Catering 3.2
Navi gation 4.5
\\eat her 3.2
Medi ca

Security

Met Ccean

| ce Forecasting
Wellhead Equi pment
Non- Vi ght ed Average

cCow~NrPdPODN

Source; Patrick Burden & Associ ates and Danmes & Moore.
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TABLE 4-15

T0TAL DRILLING WAGE EXPENDITURES
£5000)

CONTRACT0R TY PE HORTON 57, GEORGE RORTON  N.ALEDTIAN YAVARIH  NORTOB.0436  SORTON.0eis
COSP#.  C0ST#2  COST#l  c0ST#1 _ COST # 1 BIACHiL TETONEL
1581 15,7 0,7 563+ 65,9 23,9 149,38
LEASE OPER, ARE0 AR ARG 3RCO YT ARCD ExioN
10483 15862 9800 19712 279.,2 540,0 04,6
DRTLLER DANTEKe 5800 RRYDRIL §EDC0e SEDCle RET0RI] RORAfe
0, 0.0 62,7 0,0 0.0 0, 0.0
ROUSTABOUT NONE NONE VECD HONE HONE HONE HONE
80,8 0.3 761 13,5 558,7 5.7 254
AIR SUPPOAT : R £RA ERA COLOMRIA/BOEING  AIRLOG ERY
123.6 120,14 0.0 194.2 160, 4 1680 3.8
¥ARTHE SUPPORT PIER] BTEAL 0.0 BIEAL BIEAL BIEAL  SEARORGE

YARTHE 509PORT CROALEY
3.4 130,7 51,8 1.6
3ARGE SUPPCRT 0FFSHORAR LOGIS, CROFLEY HIRIRE LOGTS,  MARCNE LOGES,
11,3 3.0 3.4 1.0 9,7 7.4 1.}
SHORE BASE caom/wo’qz CROJLEY  CROREEY/NOME CROEL 0.5 0.5 LJANE  0.5.1./30%
18,5 7.8 4.0 9.7 1.8 10,4 5.7
DIVERS WTECH AARTECH UNDERWTR.CONS, AARTEC sl AARTECH HRTELS
i .3 1.1 2.7 4,3 i8.0 it
1DDER BAROED BAROID  MAGCOBAR BAROID BARDI) BARDI it
X 28,5 7.2 3.6 i1 15,0 9,1
(AT SMLLTRTON  BMCLISATON  GLLIBURDON  GMCLISOMON  BALLIORTON  ALLIBRDON  GACLIBOATOS
L . ' 4 A
PLUG FELL  TRISTAIE  TRISTAT TRISTATE msma © TRISTAIE 0.0 0.0
» 35,0 13, 30,0 138,0 N 53,3 16,7
10D L0GGING EXE0Ge EiL0g BAL0Ge EXLOG EXL0G 2KL06e RYL0%e
7% 53, 51,0 6.6 77.0 8.1 7.7
HIRE L0GGTYG scawna&agas SCHLOMERGER  SCHLORERGER  SCALOMERGER scammeaag;sg SCHLOWERGER  SCRLONBERGER
BAPER STIDLES ROODVARD-CLDE S00DARD-CLIDE HOODRARD-CLIDE OODRARD-CLIDE ROODRMAD-CLIDE 00KS Nolloffle £ 6 & G
I ll . .

CORE AVALYSIS

0,0 0.0 0.0 0.0 0.0 18,0 18,0
JELL TESTING YOBE HONE HORE §ONE NONE NORALCO HORALED
131,0 129,34 0.0 161.3 1865 0.0 2.4
CATEAING  UNIVERSAL ONIVERSAL RRYORIL  ONIVERSAL  ONWIVERSAL REYDRIL nmsqsn
i0.3 10.3 10,8 15,1 5.0 i0, 0.8
VAVIGRTION I78( 178CH 17868 T98CH OCRANEER. INT'] 11808 vaca
8.5 82,3 07,5 24,3 5.4 2.5
HEATRER HORTEC s NORTEC HOREC NORTEC HORTEC NORTEC
111 10,5 13.] i5,§ 5§ 3.6
HEDICAL NORTEC Hogtic §ORTEC NORTEC NORTEC H0RTEC HORTEC
2.1 2.0 20,9 7.3 31,6 11,5 7,
SECURITY 0'NETLL 0'§EIL] 0'NETE] 0"V 0"V 0'¥EILL 0'¥RIE]
i, [ 03 % i3 L3 [
48T OCERN A e EGSGe sAl.e  EGgbe  BG4Gs  EGsCe  EG&be
is, 0.0 i5.7 72,0 0,0 0.0 5.4
ICE FORCAST MRCTEC NOHE MRCTE INTER HONE HONE G
) 6.1 6.1 b, 6.1 6.1 6] .1
HELLAERD 201P HOGHES OFF3H 0715 HUGHES OFFSE BECHTEL BECATEL
10TAL FOR 9831 2620.7 30686 244,2 3881.7 4862.0 1386.1 863.4




TABLE 4-15 CONTINDED
T0TAL DRILLING AAGE EXPENDITURES
{5000}

CONTRACTOR”YPE%% NONIO)  S0.620.0501 ST, GRO.0466 ST. GE0.0519 ST, 6E0.0530 57, GE0, 0927 T0TAL BY 7198
CRUGACHE RATH BERTHA$L  ENDEAVORE1  INTREPID$L  TUSTRUENAFL
9,9 383,2 145,4 271.5 2863 290,7 1425.8
LEASE OPER. EXXON ARCO 40RIL CHEVRON EXX0N X308
197,1 1339,8 508,2 970.2 1001.0 1016,4 137423
DRILLER ROWANe seocos SEDCOe SEDC0e RESTERNe HESTERNe
0.0 0, 0.0 0.0 0.0 0.0 §2.1
ROUSTABOOT NONE NONE NOUE §ONE JONE §O¥E
17.1 8.1 30.8 39.1 94,9 9.4 1351.8
AIR SOPRORT ERA ZRA ERA ERA AIR LOG AIR_L0G
451 270.7 92,4 1764 233.3 236.4 2738.8
YARTHR SUPPORT SEAROASE BIRAL  OCERY mamg 0CEAN mgmg smoisg SEAE0RSE ny
¥BRTNE SOPPORT - OFFSHORE LOGIS ARCTIC MASKA INT'L MOORING INT'L HOORIYG "
BARGE SUPPORT MARINE LOGIS,
29,9 118.2 44,8 85,6 883 §0.7 809.3
SHORE 3ASE  0.5.I./NOME 0.5.1, o.§ I 0.5.1, 0.8,1 0.5,1,
16.6 55, 69 476 1.1 49,3 758.9
DIVERS YARTECH HARTECH HARTECH HARTECH NO‘JE JONE
14 £0.7 11,0 2. 220 146,7
HDDER BAROID JHUGHS/‘&ILCHFH HAGCORAR BAROID mcoe&a ¥AGCOBAR
6.1 2.2 g, i1, 18,1 18,3 79,2
CEHENT  AALLIBURTON 2 mmua;o‘g BJ HUGH%Se 0 BUGBESe Doa&ﬁ Domu 1
1 , i1,
LIG HELL 0,9 TRISTATE TRISTATE TRISTM‘E TRISTATE ms"m
28,7 80,8 35,8 60,8 500 50.7 488, §
40D LOGGING EXL0Ge BAROIDe EXL0Ge BYLOG EXL0G 2X106
11,4 15,2 1.2 32,8 13,8 14,3 522.6
AIRE LOGGING scawnaeacsg SCHLUMBERgBR scawns&agzg SCHLUMBERgEg SCHLUMBER(QJES scawmagsg .
PAPER .3T0DIES B G & Ge HOOKS HcCLOSKYe NORTEC HOOKS McCLOSKYe £ 6 & Ge E6&Ge )
1.2 1.2 1.2 1.2 1.2 1.2 15.6
CORE ANALYSIS ) CORE LAB ,
i 18.0 18,0 0.0 0.0 18.0 18,0 108.0
3ELL TESTING NORALCO NORALCO 8.4, HUGHES NORALCO *«omco
2.1 109.6 1.6 79.4 1.9 83,2 1074.8
CATERING Umvzzigzs% UNIVERSAL uuvsagm; UMVERgA% UNWFR%A% mvwgnrs (14
YAVIGATION ITECE  NCS I*J""Le §CS INT'Le OCTANEER.INT'L OCEANEER,INT'L OCTAYZER.INT'L
18.5 0.0 1.7 5.9 54,5 55,4 §83.8
REATHER §ORTEC  FAIRWEATHER NORTEC HORTEC NORTEC NORTEC
1.3 7,3 1,5 6.1 5,9 7.0 107.2
YEDICAL HORTEL §ORTEC NORTEL Nowc NORTEC HORTEC
4,1 1§.6 1.0 13,4 13.9 14,1 4.4
SECURITY 0'¥RILL 0'NEILL 0'¥EILL 0! NETLL 0 NEILL 'NEILL )
4,8 1.5 4,5 1,5 £.5 £,5 58,2
Y87 OCEAR EG&Ge EGi 6 B G & Ge g6 & Ge £ G & Ge B G i e
3.5 0.0 0.0 0.0 0.0 0.0 13,3
ICE FORCAST ARCTEC NONE NONE uoue HONE NONE
6.1 6.7 §,1 6.7 6.1 6.7 86.7
ATLLAEAD EQUIP BECRTEL  HUGHES OFFSE  HUGHES OFFSE  BOGHES OFFSE NATIONAL SUP. NATIONAL S0P,
T07TAL FOR WELL 583.7 2636.7 1031.2 1947%2 2081.5 VAN 29219.,2

2== BSTTHATED USING DATA FROBOTHER CONTRACTORS




4.2.2.4 Residency

Table 4-16 presents data on the enploynent of Al askan residents by
contractor type. The bottom row indicates the weighted average percent of
Al aska resident enployment by well. These data indicate that the
empl oyment of Al askans (expressed as a percentage of total enpl oynment)
ranged from 45 percent during drilling of the second Norton Basin COST
well to 22 percent for the aRco Rat No. 1 well. These percentages
indicate a very significant |evel of Alaskan participation in the well

drilling phase of exploration.

The extent of Alaska resident hire is dependent on several factors.
First, the amount of skill required to performthe mgjority of the
contractors’ work plays an inmportant role in determning whether or not
Alaskans will be hired. |f the expertise required by a job is difficult
to find in Al aska, enployees are brought up from outside of Alaska to

perform that job.

A second major consideration involved in determning the level of Al aska
resident hire is the location of the contractor’s office. Oten,

contractors do not have offices in Al aska and the enploynent data show
little or no hiring of Alaska residents for these firms. Conversely,

contractors with offices in Alaska tend to show a hi gher percentage of
Al aska residents as enployees. Some exanples of these latter types of
contractors include |ease operators (70 percent Al aska residents), divers
(Martech 100 percent), electrical logging (Schlumberger 100 percent), and
weat her forecasting (Nortech 100 percent). The rightnmost colum on Table

4-15 reports the average percent Al aska resident hire by contractor type.
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TABLE 4-16
ALASKA DRILLING EYPLOYNENT

Percentage)
CONTRACTOR 112 WORTON ST, GRORGE NORTON . ALE 0TIAR VAVARIN  WORTON.0436  NORTON 0414
COST #1 COST # 2 OST #1 COST#1 COST#1 RIACHE 8004
1.0 1.0 1.0 1.0 {0 1.0 0.5
LEASE OPER. ARCO ARCO ARG ARCO ARCO ARCO EX408
0.0 0.0 0.0 0.0 0.0 0.0 0.1
DRILLER DANTEX SEDCO REYORIL SEDCO SEDCO REYDRIL RORAN
0.0 0.0 1.0 0.0 0.0 0.0 0.0
ROUSTAROUT NONE HOKE ¥ECO HONE NONE NONE HORE
0.9 0.9 0.9 0.9 0.1 0.8 0.9
AIR SUPPORT TRA ERA ERA ERA  ERA/BORING AIR 106 RRA
0.1 0,1 0.0 0.1 0.1 0.1 0.0
Y18 SUPPORT 31555 BIEAL 0.0 BIRAL BIEAL RIEAL SEAHORSE
YWIYE SUPPORT CROALEY
0.0 0.6 0 0,0 0.0 0.0
3868 SOPPORT OFFSHORE Log'8 y CRORLEL WEIELOGIS, HIRINE LOGTS, WARINE LOGTS, ¥ARINE LOGTS,
SHORE BASE  CROAL Exmgﬂg caoanég CROALEY/N ?n% CROHLE% 051/\195 o.s.x.mgi% sx.mgég
DIVERS HARTECE WARIECH UNDERATR COR, BRRTEC ¥AR ;ég EART%C‘% m'r%‘ég
HUDDER BARDID BAROID KAGCORAR BARDED BARDID BAROID 328010
0.2 0.2 0.2 0.2 0.2 0.2 0.2
CUENT  BALUIBOATON  WACLISRTON  BALLTBURTON  GACLIBURTON  BALLIBORTON ﬁamaaagog EALLTR0R20N
PLUG KELL TRISTATE TRISTATE TRISTATE TRISTATE TMISTATE 0.0 0.0
0.5 0.3 0.5 0.4 0.7 0.5 0.5
110 LOGGING EXLQGE E130¢ EAL0Gs Exr{og EA30g EHLdie EALQ6e
ll 1] -
RTRE LOGGING SCHLOMERGER  SCOUMBERGER ~ SCALINGER GER - SCALOMBERGER scawuazase(t} SCBLUABERGER smmmgg
PAPER STUDIES HOODWARD- cnfog R00DWARD- cuog ROODRARD- CL@E ROODAARO-CLIDE ROODARD-CLIDE S00KS HecioSile 6 & G
CORE ANALYSIS ' '
0.0 0.0 0.0 0.0 0.0 0.5 0.5
WL TESTING NONE HONE NONE HONE HORE NORALCO NORALCO
0.3 0.3 0.3 0.3 0.3 0.3 0.3
CATERTHG UNIVER{S}MEJ ummgng xazngné uuwaugng UNIVERgMz, KEYDSIB umvsa%
NAVAGATION IT%(')B wgég 1T§ég TOECH OCEAVERR. TAT L wgég 17203
WEATHER NORTEC HORTEC HORTEC HORTEC HORTEC NORTEC HORTEC
1.0 1.0 1,0 .0 {0 {0 .0
MEDICAL NORTEC NORTEC NORTEC NORTEC NORTEC NORTEC NORTEC
1. K 1.0 .0 {0 1.0 .0
SECURITY 0'NETLL 0'NELLL 0'SETLL 0'NETLL 0'RETLL 0'§ETLL 0"NEILL
1.0 1.0 1.0 00 i 0. 0.0
¥ET QCEAN §.h.Le B G & e S.4.T.e B G & Ge B G & Ge R G & Ge 765 Ge
0. ) 0.5 1,0 0.0 0. 0.8
102 FORCAST ARCTEC HONE ARCTEC INTERA NONE NONE ARCTEC
0.0 0.0 0.6 0.0 0.0 0.0 0.0
RELLAZAD BQUIP HUGHES OFFSH om RUGHES OFFSH RECHTEL BECHTEL
REIGATED AVG. 30 2% 452 0% 2143 3% 364

EOURCE: PATRICK BURDEN & ASSQCIATES AND DAMRS & HOORE

g==ESTTHATED USING DATA FRO OTHER CONTRACTORS
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TABLE 4-16 CONTINUED

4i5fA DRILLING EMPLOYMENT

{Percentage)
CONTRACTOR TYPE WNORTON,0430  ST.GEQ,0537 ST.GEQ.0466 ST, GE0.0519 ST ,GE0,0530 87, GED.0527 TOTAL 8Y Ty
CRUGACHE! RATH BERT HA41 INTREPID$1l  TUSTEMENAZL  TUSTEXENAS2
0.5 0.1 0.0 0.8 0.5 0.5 0.7
LEASE OPER. EXXON ARCO HOBIL CHEVRON gxxon EXXON
g.! 0.0 6.0 0.0 0.0 0.0 W
DRILLER ROWAN 5EDCO SEDCO SEDCO FESTERYN §ESTERN
8.0 0.0 0.0 0.0 0.0 0.0 0'1
R00STABOUT HORE NO3E NONE NONE NONE NONE
0.9 0.9 0.9 0.9 0.8 0.8 0.8
AIR SUPPORT ERA ERA fRA ERA AIR LOG AIR 106
0.0 0.1 0.2 0.2 0.0 0.0 0.1
HARTHE SCPPORT SEARORSE BIEAL  OCEAN ¥ “AR% i% OCERN MAR% g SEAHOSS% SEAHOSS% o1
YIRTHE SUPPORT OFFSHORE LOGIS ARCTIC ALASKA INT'L HOORING TINT'L MOORING
8.0 0.0 0.0 0.0 0.0 0.0
BARGE SUPPORT  ¥ARINE LOGIS,
B, 0.9 0.9 0.9 0.9 0.9 14
SHORE BASE  0.5.I./MQ4E 0.5,1, 0.5.1, 0.5,1, 0.8,1, 0.5.1, )
1.0 1.0 1.0 1.0 1.0 1.0 1.0
DIVERS HARTECH YARTECH HARTECH ¥ARTECR NONE HONE
i.0 0.8 1.0 1.0 i.0 1.0 1.0
HUDDER BARQID BJRUGHS/MILCHEM ¥AGCOBAR BARQID HAGCORAR ¥AGCORAR
0.2 0. 0.2 0.2 0.0 0.0 0.2
CEMENT  HALLIBORTON  BALLIBURTON 8J HUGRESe BJ HUGHESe DOFELL DOJELL
0.8 0.8 0.8 0.8 0.8 0.8 0.8
PLUG BELL 0.0 TRISTATE TRISTATE TRISTATE TRISTATE TRISTATE
0.5 1.0 0.5 0.6 0.5 0.5 0.5
40D LOGGING EXLOGe BAROIDe EXL0Ge BXLOG EXLOG EXLOG )
1.0 1.0 1.0 1.0 i 1.0 1.0 1.0
fIRELOGGING SCHLUMBER%ER SCELUHBERSS& SCHLUHBER?EE SCHLUHBER? 5 SCHLUHBER% g SCHLUMBERg 8 -
P4PER STUDIES E G#& Ge HOORS McCLOSKYe NORTEC HOORS #cCLOSKYe BEG&Ge EG&Ge
1.0 1.0 1.0 1.0 £.0 1.0 1.0
CORE MALISIS (0RZ LAR
6.5 0. 0.0 0.0 0.5 0.5 9.2
TELL TESTING HORALCO JORALCO 8.J,BOGAES YORALCO JORALCO
0.3 0. 0.3 0.3 0.3 0.3 8.3
CATERING NIVEHgAB TNIVERSAL UNIVER%AB UNIVERB‘A[I), UNIVERgth UNIVER%A% 0.3
YAVAGATION ITECH 5CS IT'Le §CS I‘lT Le OCEANEER, INT'L OCEANEER,INT'L OCEANEER,.INT'L
1.4 0.0 1.0 1.0 1.0 1.0 09
HEATEER NORTEC ~ FAIRREATHER HORTEC NORTEC SORTEC NORTEC
1,0 1.0 1.0 1.0 1.0 1.0 1.0
HEDICAL NORTEC NORTEC BORTEC NORTEC SORTEC NORTEC
1.0 1.0 1.0 1.0 1.0 1.0 1.0
SECURITY 0"¥EILL O'NEILL OMEILL 0'¥EILL 0'NEILL {'8EILL
0.0 0.0 0.0 0.0 0.0 0.0 0.4
1ET ocEAN EG&Ge G &Ge EG&Ge EG&Ge EG&Ge £6&Ge
4.5 0.0 0.0 0.0 0.0 0.0 0.2
| CE FORCRST ARCTEC NO¥E HOKE NONE NONE S0NE
6.0 0.0 0.0 00 0.0 8.0 00
WELLBEAD EQUIP BECRTEL  HUGRES OFFSHE  BOGBES OFFSE HUGHES(FSE NATIONAL SUB, NATIONAL 50P.
REIGHTED AvG, 36 2% 26% 1% 26% 26% 13.0

--------



Lease operators paid the highest wages to enployees residing in Al aska.
Al though | ease operators appear to have fewer enployees involved in
drilling activities than the drilling contractors, they have nore
enpl oyees that are residents of Alaska. O her contractor types wth high
wage expenditures for Alaska residents include air support, shorebase

support, and divers (see Table 4-17).

Tabl e 4-17 reports the approxi mate wages paid to Al askan residents during
the drilling operations, Table 4-17 is based on the average wage rate by
contractor type shown in Table 4-14. Thus, although special contractors
are named, the wage rate and actual wages paid reflect the industry
average to protect confidentiality. Table 4-16 was calculated as the
product of Table 4-15 (Total Wages) and percent of Al aska enpl oyment.
This inplicitly assunes that Al askans working in a given industry are paid
the same as all workers in that industry. To the extent that more highly
skilled workers may have been ‘Lower 48 residents, this Table may

overestimate Al aska wages.

4.2.2.5 FEffect on |ocal |abor

The follow ng paragraphs present an evaluation of the degree to which
| ocal |abor was used in the exploration activities in the Bering Sea.
Each of the four |ease sale areas is addressed, .with the hiring of |ocal
residents discussed by |ease sale area and in relation to the location

where enpl oyment took place (Nome, Dutch Harbor, St. Paul or Cold Bay).
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TABLE 4-17

4125Kk RESIDENT DRILLING #h6E5 A0 SALARIES ($000)

NORTON,0414

CONTRACTOR TY PE NORTON ST, GEORGE NORTON W, ALEUTIAN NAVARIN  HORTON, 0436
~ c0sT § 1 C0ST § 2 C0ST ¢ 2 00ST # 1 cosT ¢ | BIRCHE 970N
. 158, ! 153,7 4317 563.8 6519 231.9 4
LEASE qpER, ARCO ARCO ARCO ARCO AC0 ARCO efitd
0.0 0.0 0.0 0.0 0.0 0.0 10,9
DRILLER DANE% sagcg mggn], sagco sanco mnm ROEA?&
ROUSTABOUT NOAE NONE 1860 vona NO‘IE ms NONE
) 1.7 822 68.5 102.1 7.4 14,3 2.8
AIR SOPPORT ERA CLT ERA ZRA COLUNBIA/BOEING AIR 106 ER
ot 3.4 12,0 0.0 19,3 .0 5,8 0.0
YARINE 50PRORT RIRAL BIFAL BIRAL BIERL BIERL BIREL SEA4ORSE
SARINE SUPPORT
0.0 78,4 0,0 9,0 0.0 00
34358 SUPPORT caom il caomr HARTNE Log%sd MARTAE Log%s. ¥ARTHE 1 roggsd ¥ARTNE ;oggsi
SHAEBASE  CRORLEY/JOME CROFEEY caomwoaa CROSLEY  0.5.I./N088  0.5.1./S0HE  0.5.I./50%F
78.5 17.8 74,0 9,7 11,4 10,8 2.1
DIVERS mmrcg m'rs g ONDERWTA, cggs7 MAR%‘EC amsc ngcg MARTgcg
HODDER BAROig Bmglg mccogAR BAR(Y)ID BARgIg Bmglg m?'g
CEHENT HALLIBUR%GP{ HALLIBUR%O? BALLIBUREOEJ HALLIBURTO? HALLIBURTO‘J BLLIBATOY  BALLIBORTO ?
1 LI- L
PLUG %1 TRISTATE TRISTATE TRISTATE TRISTATE msms 0.0 0.0
, 47,5 28,3 85,0 4, 110.6 6.7 18,3
40D LOGGING BXL0G EYL06 EXL06 BiL0G Rt RYL0G THLG
54,1 53,6 51,0 66,6 77,0 2.1 17,7
113 LOGGING scaw:«askgﬁg scmsaaagsg scmumgzg scawuazagsg SCBLU‘&BERGER scawnseagag scawnaspc@kg
PAPER STUDIRS aoonmo-miog uoonmn-eqbg R00DRARD- cmlmg ROODAARD- cqog ROODHARD- CL%D% BOOKS HeCLO ?xg EG&laS
CORE ANALYSIS olo 0.0 0.0 0.0 0.0 9.0 a'o
i1l TESTING §O8E NONE NONE NO‘IE NONE NORALCO HORALCO
32.8 12,4 0.0 ¥ 16,6 0.0 10,7
CATERING umvsagmg UNIVERgAg mng% UNI‘JFﬁA& umvzagms, mogl(r], Umvzagm
NIVAGITION [780 ITRCH 1780 TTECH OCEANEER, I‘IT L T9%CH 17809
0.0 6.5 82,3 107.5 6.3 15,4 3.5
REATHER NORTEC NORTEC HORTEC NORTEC wc NDRTEC NORTEC
1.1 11,0 10.5 13,7 15,8 5.8 1,6
YEDICAL NORDEC HORTEC NORTEC NORTEC NORTEC NORTEC *aomc
21,1 2,0 20,9 ] 31,6 11,5 1.3
SFCURITY 0'¥EILL 0"HETLL 0'NEILL 0'¥EILL 0" NETLL 0'NETLE 0'yELLE
. 4,5 £.5 £.5 5.5 £.5 0.0 0.0
11 OCEA% §.h.1.e B G & Ge §.8.1.¢ E6 & Ge B6 4 Ge 26§ Ge 15§ e
8.3 0.0 7.8 7.0 0.0 0.0 2.9
ICE FORCAST ARCTEC NONE ARCTEC TATERA NONE N04E ARCTEC
0.0 0.0 0.0 0.0 0.0 0.0 0.0
RELLAEAD BQUIP HUGRES OFFSH 0718  HUGHES OFFSH RECATEL BRCHTEL
TOTAL FOR Wl 909,7 970.8 1020.6 12915 1445,2 548.3 308.9

...............

SOURCE: PATRICK BURDEN & ASSOCIATES ANO DAMES & KithE

g== ESTTHATED USING DATA F0§ 07888 CONTRACTORS
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TABLE 4-17 CORTINUED
ALASKA RESIDENT DRILLING RAGES AND SALARIES {S000)

CONTRACTOR THPERORTON.0630  ST.GEO.0537 7. GED.0466 ST..GE0.Q519  §T.GE0,0530  S7.GR0,0527 TOTAL BY TYPE
CRUGACHEL RATHL BERTHASL  INTREPID#l  TUSTEMENA#L  TOSTEXENA4)
43,5 18,3 0.0 222.0 143,2 1454 3469,2
LEASE QPER, EXYON ARCO 40BIL CHEVRON EXXON EXKON
19.7 0,0 0.0 0.0 8.0 8,0 50,2
DRILLER ROAAN SEDCO SEDCO SENCO HESTERN RESTERN
0,0 0,0 0,0 0.0 0,0 0,0 62,7
ROOSTABOUT HONE HONE HONE HONE HONE §ONE
19.4 13.0 2.1 35,2 712 7.3 755,6
AIR SUPPORT ERA ERA ERA ERE MLOG AIR 06
0.0 7.1 185 35,3 0,0 0.0 41,9
Y3148 SUPPORT SEABORSE BIZAL  OCEAN 31§ OCEAN!AS%%N% smoas;L smogsg -
4R35 5nppoRt 00 ARCTIC MASkh INT'L HOORING INT'L XOORING 00
362 SUPPORT  HARINE LOGIS.
2.1 11,1 §2.1 80,4 83,0 84.3 765,2
SHORE BASE o.s,z./won& 0.5.1, 0.5.1, 0.8,1, 0.8,1, 0.5.1.
16.6 §5.7 24,9 476 i 498 758.9
DIVERS MAR”F H HARTECH HARTECH #ARTE(Y NONE NONE
30, i1, 21.0 ng 20 136.5
H0DOER BAROTW BJHUGES/HILEHEH MAGCO?A% BAR%I[S) ¥AGC Ao mc;cogng s
CEHENT muaua%ma muauago? BJ ansass§ BJ HUGH?Sg DOH%TL ooszL g
PLUG WELL 0.0 TRISTATE msms TRISTATE TRISTATE "RTSTALE
13,3 80.8 36,5 0 ! 523.6
40D LOGGING EXL06 BAROID FXLOG BRL0G 24106 mos
' 11,4 15,2 12,8 13,8 4,3 “522.6
i1 LOGGING scawnaﬁagzg scawnssagsg scamsaatgséa scanu&aﬁagsg SCHLUMBERSES scamszqug g
PAPER STUDIES £ G & Ge HOOKS HcCLOSKYe NORTEC HOORS HcCLOSKYe EG&Ge EG&Ge
1.2 1.2 1,2 1.2 . ) 15.6
CORE ANALYSS CORE [AB
9.0 8.0 0,0 0.0 9,0 9.0 54,0
AELL TESTING NORALCO NORALCO  B.J.HOGHES §ORALCO NORALCO
5,9 27,4 10,4 19,8 20,5 20.8 268.7
CATERING UNIVERSAIL\ UNIVERSAL UNIVER%AB UNIVERSA% UNIVERSA% UNIVERSA% 0
HAVAGATION ITECE  NCS INT'Le  NCS INT'Le OCEANEER.INT'L OCEANEER.INT'L OCEANEER.INT'L
8, 0.0 2.1 52,9 54,6 55,4 683.8
4EATHER NORTEC  FAIRWEATHER §ORTEC NORTEC HORTEC §ORTEC
2.3 9,1 3.5 §.7 .9 1.0 1072
HEDICAL NORTEC NORTEC NORTEC NORTEC NORTPC NORTEC
18.6 1.0 13,4 13,9 14,1 2144
SECURITY 0! NEITL 0'NEILL 0'NEILL 0'NEILL 0'NEILL 0'BELLL
0,0 0.0 0, 0, 0.0 0.0 2.4
YET OCEAN G & Ge EG&Ge G & Ge EG&Ge G &Ge BGé&Ge
1.3 0.0 0.0 0.0 0.0 0.0 89,9
[CZ FORCAST ARCTEC HONE HONE NONE NONE NOAE
0.0 0.0 0.0 0.9 00 0.0 0,0
JELLEEAD EQUIP BECATEL  HUGHES OFFSR  HOGHES OFFSH  HUGHES OFFSE NATIONAL SIB. NATIONAL SUB,
107AL FOR W8LL 207.1 53,1 21,2 §35.8 534,4 542, 4 9180,2

g== ESTIMATED 0514 DATA FRo§ {82k CONTRACTORS
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A local resident is defined as a resident of a conmunity |ocated on or
near the Bering Sea. |If an Alaskan resident living in Dutch Harbor was
hired to do OCS-related work in Dutch Harbor, this individual was included
in the local enployment figure, |f a person residing in Anchorage was
hired to perform OCS-related work in Dutch Harbor, this individual was
included in the state enployment estimate but not in the |ocal enployment

estimate.

Data on local hiring during drilling by contractor type are presented in
Table 4-18. These data indicate 495 man-nmonths (6.5 percent of the 7,550

total man-nonths) were attributed to | ocal enployees.

This total figure for enploynment of local Alaska residents is also
referred to in the tables for this section as local level of effort. The
| ocal level of effort by well ranged from 13.3 nman-nonths on the North
Aleutian COST well to 77.9 man-nonths for Chevron’s Intrepid No. 1 well.
O the 1,930 total man-nonths of enployment for COST and exploration wells
drilled in Norton Sound, 174 man-months (9 percent) can be attributed to
| ocal enployees. Mst enployment of local residents in Nome was related

to the air support activities at the Cty of None Airport.

Drilling activities in St. George Basin required approximtely 3,375
man-nonths of enployment. O this amount, 250 man-nonths (7 percent) were
identified as local. The majority of this |ocal enploynent was involved
in nmarine support activities in Dutch Harbor and air support activities in

Col d Bay.
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TABLE 4-18
LOCAL DRILLING EYPLOYHENT (¥AN-HONTHS)

CONTRACTOR %2t NORTON §T, GRORGE NORTON  ¥.ALECTIAN NAVARIN  NORTON.0436  NORTON.0414
COST ¢ 1 C0ST ¢ 2 €057 § 2 oSt ¢ | C0Se 4 | BIRCHEL TR0NE

0.0 0.0 0.0 0.0 0.0 0.0 1.4

TEASE OPER. ARCO ARCO 4260 ARC0 ARCO ARCO EXHO
0.0 0.0 0.0 0.0 0.0 0.0 0.0

DRILLER DANTEXS sagcg REYDRIT SEDCO SEDCO RRYDRIL RORAN
ROUSTABOUT A0HR NONE %Eéa HOUE NONE §04E HONE
0.0 0.0 0,0 0,0 0.0 0.0 0.0

13 SUPPORT £fa ERA ERA ERA COLUMBIA/BORING AIR 106 £RA
0.0 0.0 0.0 0 0.0 0.0 0.0

WINE SUPPORT BIEAL RIEEL OCEAN KARINE RIEAL RIEAL BIZAL smoasg
W1 SOPPORT INT'L %00RING
20.8 19,6 0.0 0.0 0. 0.0

BARGE SOPPORT CROREEY . cnongmﬁt HARTNE w%5 HARINE Lﬂ%sé MARTNE Locz;%s5 HARINE LO%SG
S408 BASE caonnzwn?z}«.ég CRORLEfe CRONLEY /X ong caoang o.s.I./NgfaE o.s.z.mgiag o.s‘z./ﬂgég
DIVERS MARTEI'JB{ ﬁAaTrgcg ONDERATA. wgsée m'g g mgég amgég mwgéa

HUDDER ' mgig mglg mcogmﬂa BARg'g snagig Bwa)ig aaagig

CEYENT mmuagég HALLIBURSON mmuagég HALuIBUR%‘ g HALLIBURgég anuaumog anmauagég

PLUG WELL TRISTATE TRISTATE TRISTATR TRISTATE TRISTATE 0.0 0.0

0.3 0.0 0.0 0.0 0.0 0.0 0.0

1 LOGGING EXLgcg zxgog EXLgGg EXB g EX&OS EXLgGg zxngsg
i1t LOGGING scawuaskgéa scawuazagég scawnasagég scawuaaa” scawnasagég SCALARERGER scameengég
PAPER $I00IES ROODWARD- cngos RO0DRARD- CLEDE ROODAARD- crgog R00DAARD- CL% g oonmo-cngbs HOOKS yccr,ogf(ge £ G &0 :
CORE HL151S CORR gag CORE BAB CORE BA% CORE % 3 CORE &Ag CORE LAg CORE § TA%
WU TESTING HORE HONE HONE NONE HONE HORALCO HORALCO
0.0 0.0 0.0 0.0 0.0 0. 0.0

CATERING umsagag ONIVERSAL xmgx& ONIVER 3 (Ii UNI‘JPRSAB Ksmgn UNIVER(S}A%
NAVIGATLON 17%(H TTECH T78CH I72CR OCEANEER.INT'L 17808 I7E(H

. 0.0 0.0 0.0 0.0 0.0 0.0 0.0

REATHER NORTEC HORTEC HORTEC JORTEC NORTEC HORTEC HORTEC

0.0 0.0 0.0 0.6 0.0 0.8 0.0

MEDICAL NORTEC NORTEC NORTEC NORTEC NORTAC HORTEC NORTEC

0.0 0.0 0.0 0.8 0.0 0.0 0.0

SECURITY 0'NEILL 0'NETLL 0'NETLL 0"NETLL 0'NEILL 0'HEILL 0"NEILL

0.0 0.0 0.0 0,0 0.0 0.0 3.0

AET OCEAN s.A.[I).? £ G & Ge “'3'3 g6 &4c§ B G & Ge B 6% Ge B G &OG§

(2 FORCAST ARCTEC HONE ARCTEC TNTERA NONE HONE ARCTEC
0:0 0.0 0.0 0.0 0.0 2.0

WELLREAD EQUIP HUGHES OFFSA 0715 HUGHES OFFSH BECATEL BECRTEL
TOTAL FOR Al 9.2 27,5 62.7 3.3 26.6 2.5 216

SOURCE: PATRICK BORDEN & ASSOCIATES AND 285 & H0RE
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TABLE 4-18 CONTINUED
LOCAL DRILLING E¥PLOYMENT (| MAN-HONTES)

CONTRACTOR  TY PE §8108, 0430 ST.GEOégggz ST, GED.0466 ST, GE0,0519 ST, GEO,0330 ST. GEO.0527 T0TAL BY TYPE

CRUGACEE] BERTHASL  INIREPIDEL  TOSTRMENAPL  TUSTRARWAR ..
2.5 0.0 0.0 36.0 1.4 1.5 57.2 N
LEASE OPER. BXAOR ARCO ¥081L CHETRON BYXON RXXOR
) 0,0 0.0 0.0 0.0 0.0 0.0 0.0
DRILLER RORAN 380C0 8EDCO SEDC0 RESTERNe RESTERNe .
ROUSTABO(T NORE HONE NONE HONE NONE HONE '
0.0 0,0 0,0 0,0 0.0 0.0 i
AIR SUPBORT £RA £ TR ZRA AIR 106 ATR 1,06 .
0.0 0.0 0.0 0.0 0.0 0.0 0.0
YARINE SUPPORT SEAFORSE \ BIGAL  OCEAN ¥ARINE  OCEAN méug smoasg smogsg o
MRINE SUPPORT INT'L H00RING ARCTIC ALASKA INT'L NOORING INT'L MOORLNG 00
UlU 1]
186 SOPPORT  MARINE LOGIS,
8.8 3,7 13,2 8.1 2.9 2%.3 224.7
SHOREMSE  0.5.1./NOHE 0.5.1, 0.5.1, 0.5.1, 0.5.1, 0.8,1, -
0.0 0.0 0.0 0.0 {, 0.0 01 -
DIVERS ¥ARTECH mwgca umgcg mmgcg Ngﬂg NSNE 03
¥DDDER BARgf{O) BJEUGHS/HIL%EEM ' MAGcogﬁg BAROig mccogég tmcogixg d'i
CZHENT  BALLIBURTON  HALLIBURTON  BJ SUGHESe  BJSUGHESe DOWELL DONELL -
0.0 0.0 0.0 0.0 0.0 0.0 0.0
PLUG WELL 0.0 TRISTATE TRISTATE TRISTATR TRISTATE TRISTATE
0.0 0.0 0.0 0.0 0, 0.0 00 -
MUD LOGGING EXI‘SGS anao(x’ng Exngsg sxgog Exmg EXBO% y
i3 LOGGING scswmazagén scammgéﬂ scawusaagég scawmamséé% scawuasagég scswuaaagfe% o;o
PAPER STUDIES £ &Oée H00KS accnosgxhnfe Noagéc HOOKsuccnogf%e 6 &Oég EG &063 .
CORE MAL{STS CORE iig COREiiB CORE TAB CORE I8 CORE TEA% CORE ?8 24'0 -
RELL TESTING NORALCO NORALCO  B.J.HUGHES 0.0 HORALCO NORALCO '
0.0 0.0 0,0 0.0 0.0 0.0 0.0
CATERING umvengag umvaasﬂm&, UNIVERSA{I}. UNIVERSA[[). Umvaagng Unxvaagz\g .
NAVI GATI ON T8 NCSINM'[e  CS INT'le  NCS INT'Le OCEANEER.INT'L OCEANEER.INT'L '
0.0 . 16,8 7.3 17.6 60,5
AEATHER NORTEC  PAIRWEATHER NORTEC NORTEC NORTEC -
0, 0.0 0.0 0.0 . 0.0 00 -
MEDICAL NORTEC HORTE( NORTEC NORTEC HORTEC NORTEC
0,0 0.0 0.0 0.0 0.1 0.0 0.0
SECURITY 0'NETLL 0'NEILL 0'NEILL 0'NELLL 0'NRILL 0'HETLL
1.0 0 0.0 0. 0.0 0.0 0.0
4ET OCEAN EG&“Gz EGE Ge £ 6 & Ge £ 6 & Ge £ 6 & Ge £ 6 & Ge .
ICE FORCAST ARCTEC NONE NONE NONE NONE HONE ' _
0. 0.0 0.0 0.0 0,0 0.0 00 O
WELLAEAD EQUIP BECHTRL HUGHES OFFSH  GUGBES OFFSE  HUGHES OFFSH HATIONAL SUP. NATIONAL SUP.
1.0
T0TAL FOR WELL 5.4 8.7 220 779 56,8 57.6 43,

¢== {57 IEATRD 05106 DATA FRO¥ OTHER CONTRACTORS
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Thel evel of local hiring for the Navarin and North Al eutian COST wells
was from1l to 3 percent of the total man-nonths associated With those
wells.  Most of the enployment of |ocal residents was in Dutch Harbor

Cold Bay, and Nonme where narine and air support was provided,

Al'though the amount of local [abor used during drilling is low, there wll
probably be an increase in local enploynent as the oil industry noves
toward the devel opment and production of the oil resource, and as the
| ocal |abor force gains experience in oil-related enployment. So far, a
relatively high level of skill and expertise has been needed during
exploration, and in general this need could not be net. on a |ocal basis.
The types of enploynent required in the devel opment and production of
of fshore oil resources tends to be less skilled, allowing for nore hiring

of local residents in the future.

4.2.2.6 Conpany hiring policies

Only 3 contractors involved in the 0cs Bering Sea activity hired union
enpl oyees.  These included Martech, Crowley Maritime, and Col unbia/
Boeing. The point of hiring for Martech's union divers was Anchorage.
Most of Crowley s union enployees were from Anchorage with a few enpl oyed
as barge workers in the Dutch Harbor area. Col unbi a/ Boei ng hired its

pil ots and mai ntenance crews fromunion halls in the Lower 48.
Non- uni on enpl oyees were primarily hired at the location of a conpany's

offices. If a conmpany nmaintained an office in Alaska a significant nunber

of enployees could be Alaska residents. |If the firmdid not have an
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ry

office in Anchorage or elsewhere in the state, the enpl oyees were

general ly non-resident.

4.3 SUMVARY

!
¢ -

Exploration activity in the Bering Sea during the study period has
required a substantial conmitnent by the petroleumindustry. Operating in
these rempte OCS waters with a limted infrastructure in place to support
the pre-lease and drilling activities has required the industry to commt
substantial |evels of personnel and money to explore the region. This
section sunmarizes the expenditures and enployment for pre-lease and

drilling activities from 1980 through, to the extent possible, 1984. *

4.3.1 Expendi t ur es

Tabl e 4-19 presents annual expenditure data for pre-lease activities and
the drilling phase activities for the study period. These are order-of-
magni tude estimates and, as discussed in Section 4.0, the data used to

devel op these estinmates were often estimates as well.

The levels of intensity of exploration activities were varied during the -
study period, reflecting the early stages of exploration in the Bering

Sea. Drilling activities prior to 1984 were solely COST wells, and the
absence of any COST well| drilling programin 1981 resulted in a |ow | evel ®
of expenditures for exploration activities. The $470 mllion figure shown

in Table 4-19 is a conservative estimate of exploration expenditures since

there are costs such as |ease purchases, overhead, and adm nistration

which are not contained in this analysis. It can be safely assuned that
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total expenditures related to exploration activity in the Bering Sea OCS

exceeded half a billion dollars during the 5-year study period.

Tabl e 4-20 shows the geographic distribution of the total $470 nillion
exploration expenditures. Exploration expenditures made in the State of
Al aska, including wages and sal aries and goods and services, were about
$126 million for the period 1980 through 1984. Local expenditures, those
made in communities on or near the Bering Sea, approached $44 nmillion
during the study period. In-state expenditures were about 27 percent of
total expenditures, and local expenditures accounted for about 9 percent
of total expenditures and 35 percent of those expenditures made within the

State of Al aska.

4.3.2 Enpl oynent

Petrol eum exploration in the Bering Sea has involved a |arge number of
personnel. Wth the exception of oil industry efforts in evaluating
survey data, nost of the pre-lease and drilling phase activities occurred
during the relatively short sunmer operating season. Estimated |abor
months for exploration activities are shown in Table 4-21. These esti-
mates are for direct enployment in exploration activities and do not
i ncl ude enpl oynent generated in secondary industries (i.e., the
“multiplier” concept). Pre-lease activities accounted for a |arger nunber
of man-nmonths of enployment than drilling phase activities for all 5
years. The evaluation of prospects by the oil industry is the |argest
| abor conponent of pre-lease activities. Except for 1984 when 11 wells
were drilled, pre-lease operational activities (principally surveys]

accounted for a larger nunber of nman-nonths than drilling activities.
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TABLE 4-19

TOTAL ANNUAL EXPLORATI ON EXPENDI TURES
1980- 1984

Expenditure by Year ($000)

Exploration Activity 1980 1981 1982 1983 1984 Tot al
Pre-lease $20, 206 $35, 143 $44,82' 3 $36, 441 $32, 421 $169. 040
Drilling 21, 449 0 135,498 68, 664 75, 967 301, 578

TOTAL EXPENDI TURES $41, 655 $35, 143 $180, 327 $105, 105 $108, 388 $470, 618

Source: PatrickBurden & Associates and Dames & Moor e.

TABLE 4-20
GEOGRAPHI C DI STRIBUTI ON OF EXPLORATI ON EXPENDI TURES

Expendi ture Anmpunt (mllion $) Percent of Total
Tot al 470 100
Al aska 126 97
Local 44 9

Source: Patrick Burden & Associ ates and Danes & Moore
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TABLE 4-21

TOTAL ANNUAL EXPLORATI ON EMPLOYMENT
1980- 1984

Man- Mont hs by Year

Exploration Activity 1980 1981 1982 1983 1984 Total
Pre-lease
Qper ations 1,807 2,217 3,240 2,029 2,308 11,601
Eval uation 2,943 6,213 7,358 6, 540 4,905 27, 959
Drilling 690 0 2, 254 1,256 3, 350 7,550
TOTAL MAN- MONTHS 5,440 8,430 12, 852 9,825 10, 563 47,110

Source; Patrick Burden & Associates and Dames & Moore.

TABLE 4-22

GEOGRAPHI C DI STRI BUTI ON OF EXPLORATI ON  EMPLOYNMENT

Enpl oynment

Tot al
Al aska
Local

Source; Patrick Burden & Associates and Danmes & Mbore.

Nunber of Man-Years

3,926
510

60

Percent of Tot al

100
13
2
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Total man-years of labor associated with exploration in the Bering Sea OCS

ranged from 453 in 1980, to 1,071 in 1982, the peak Year of exploration .
activity. Total man-years of enployment during the study period are
estimated at 3,'326. Approximately 13 percent (510 man-Years) of all
enpl oyment related to exploration activitiesintheBeringSeaOCSwentto .

Alaska residents, and 2 percent (60 man-years) went to local residents

(see Table 4-22).
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5.0 REFERENCES AND CONTACTS

Information used to prepare the estimates and evaluations presented in
this report were obtained from published and unpublished docunents and
interviews wth representatives of |ease operators, support contractors.
and government agencies. Information on these sources is presented in the

following sections.

5.1 DOCUMENTS
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Al aska.
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14, 1984.

Hutcheson, A .M, and A Hogg, 1975. Scotland and oil. Qiver and Boyd,
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, 1983. Ceologic and operational summary, Norton Sound COST wo.
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COST No.2Veell Bering Sea, Al aska. Anchorage, Al aska..

, 1985. North Aleutian draft environnental impact statement,
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5.2 CONTACTS

Contacts made with representatives of agencies and firms involved in or

familiar with  exploration activities are listed in Table 5-1.



TABLE 5-1
CONTACT PERSONS

COVPANY/ AGENCY

ADF&G

ADF&G
AEROSERVICES

AR LOG

AlR PAC

Al RBORNE SYSTEMS
AJI T SHAH -
ALASCOM

AMOCO PRODUCTI ON
ADGA

ARco

ARCO

ARco

ARco

ARco

ARco

ARCTEC

ARCTI C ALASKA
ARCTI C LI GHTERAGE
BAKER PACKERS
BAROID

BI EHL

BJ HUGHES
CHEVRON
CHRI STI ANSON
CIRI

COLD BAY Al RPORT
COLD BAY, CTY
COMAP

COMAP

CORE LAB

CROWLEY

DAMES & MOCORE
DI G CON

DI G CON

DI G CON

DOVELL

DUTCH HARBOR, CITY

JI' M MAGDANZ
JUDY MORRI S
BUCK MATEKER
ANDY FALLETTO
BRI AN W CK

Rl CHARD SUMVERFELT
AJI T SHAH

LOU GERIKE

JI'M PI TCHFORD
E. GALBRAITH

D. HONEYMAN
GARY HAMMON

J. STECGER

Rl CHARD OGAR
DARREL HUMPHREY
SUSAN ANDREWS
JCE COBURN
TERRY BAKER

Rl CHARD ROTH
PAT MULCAHY
JOHN ROSE

RC CGRI NDELAND
M CHAEL BROWN
TOM COK

DAVI D

KI RK MCGEE

BOB LEE

JESS BURTON
DON BOAVAN

DW GHT W LLARD
W NTON PARKER
BB ZI EGLER
THOVAS KREWINSKI
ALISTAIR CARREL
GLENN AvILA
JOHN MUELLER
BILLY JOHNSON
ARNE ERI CKSON

DUTCH HARBOR, HARBOR BYRON RIORDAN

EG&G

ENERGY ANALYSTS
ENG NEERI NG EQ
EPA

ERA

ERTEC

EXLOG

EXXON

EXXON
FAIWEATHER
G.35.I.

GECO

GECO

GEOCUBIC

FRANK ROSE
STEVE MOBLEY
BOB HANSON
KERRI  SCHURR
JOHN McCAMISH
LARRY MAHAR
BERNI E LEAS
DAN JONES
FRANK McCOLLUM
BRUCE WEBSTER
GARY BARTLETT
OLAF EINSTAT
TOPPE ENGEBRIT
BOB ADELSACK



Gl JOHN CLI NK

&I REED JOHNSON
GULF AL JERRY LAYTON
HALLI BURTON PAUL PRESTON
HARDI NG- LAWGON LARRY TOML
HUGHES OFFsH. FRED BEEBE
INT'L MOORI NG LARRY VIATOR

| NTERA RAY LOAERY

| TECH STAN KI NG
JCE'S CASING LAYFAYETTE LA OR NEW ORLEANS
KEYDRIL JCE PEKAREK
MAGCOBAR ROGER SEI BERT
MARINAV OCEANEER KEN BROMN
MARINE LOG S. NORM DAVI S
MARTEC INT'L BEN TISDALE

M LCHEM DEREK

MVE BOYD BENNETT
MVE JEFF WALKER
MVE JERRY SHEARER
MMS JCE LEVINE

Ms LEROY STRI NGFELLOW
MVE NANCY MORRI' S
MMS PHYLLI S CASEY
MOBI L GEO ANDERSON
MOBI L PH LLI P BRAITHWITE
MOBI L RAY FLURRY
MOBI L ROGER TAYLCR
MOBI L R.V.GUENTHER
MUNTZ Rl CH GALLIGHER
McCLELLAN ARSHUD MAHMOOD
NCS INT'L REX WOCLEN
NEKTON DEAN  GOCDVAN
NVFS BYRON MORRI S
NOMVE, CITY OF CHUCK COYLE
NOVE, G TY OF TI'M HOLDER
NOVE, CITY OF LYLE LARSON
NORALCO INT'L ERW N DEWALD
NORTEC JOE OSTRAM
NORTEC PAUL RASANOWSKI
0'NEILL SECURITY M KE O'NEILL
OCEAN MARI NE JOHN DECKER
OCEANEERING | NT DI CK FREESBIE
OFFSHORE LOG S BI LL BRI GHT
OFFSHORE NAVI GATI ON JOSEPH DELERNO
arl's STEVE HOLLAND
PELAGOS CHUCK CHAMBERLAIN
PETTY RAY NANCY NEEL
REEVE Al R ALEUTI AN JACK BUSCHVAN
ROMAN VM BRI DGES
SCHLUMBERGER ELTON HEAD
SEAHORSE RI CH CARLI NE
SEDCO BOBBY LYNCH
SHELL WESTERN DAVE YESLAND
SITNASAUK JACK CARPENTER
SOHIO PETER HANLEY

ST.PAUL | RA COUNCI L MAX LESTENKCF

TART CONSULTANTS
13TH REG.CORP.

RUPERT TART
KATHLEEN



TRI STATE TOOL
UNI VERSAL SERV
US COAST GUARD
VECO
WEATHERFORD TQO
WESTERN GEOPHY
VESTERN OCEANI C
WOODWARD-CLYDE
WOODWARD-CLYDE
ZAPATA

JOHN DAVI S

JI' M McGRAW

ED PAGE

VAL MOLYNEAUX
ROD BAXTER

ORVI LLE BRANNON
FRANCI S KUEHN
J.M. COLONELL
M KE JOYCE
STEVE BRADSHAW
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13. LeaseTermsand Stipul ati ons:

a. Al leases issued as a result of this sale will be for an initial
termof 10 years. Leases issued as a result of this sale will be on Form
MMS-2005 (August 1982), available fromthe Regional Manager, Al aska CQuter
Continental Shelf Region, at the first address stated in paragraph 2.

b. For leases resulting from this sale for tracts offered on a cash
bonus basis with fixed sliding scale royalty, listed in paragraph 4(a),
Form MVB-2005 will be anended as fol | ows:

Sec. 6. Royalty on Production. The | essee agrees to pay the lessor a
royalty of that percent 1n anount or value of production fromthe |eased
area as determned by the sliding scale royalty fornula as follows. \hen
the quarterly value of production, adjusted for inflation, is less than or
equal to $16.697566 million, a royalty of 12.50000 percent in anount or
value of production will be due on the unadjusted value or amount of
production. \Wen the adjusted quarterly value of production is equal to or
greater than $16.697567 nillion, but less than or equal to $11822.537759
mllion, the royalty percent due on the unadjusted value or anmount of

production is given by

Rj = b[Ln (Vi/S)] where

Rj =thepercent royalty that is due and payable on the unadjusted
amount or value of production in quarter |

b =280
Ln = natural logarithm

Vi = the wvalue of production in quarter j, adjusted for inflation, in
millions of dollars

s = 3.50

When the” adjusted quarterly value of production is equal to or greater than
$11822.537760 million, a royalty of 65.00000 percent in amount or wvalue of
production will be due on the unadjusted quarterly value of production. ‘ Thus,
in no instance will the quarterly royalty due exceed 65.00000 percent in
amount or value of quarterly production.

I n determining the quarterly percent royalty due, Rj, the calculation wi | |
be carried to five decimal places (for example, 18.56224 percent). This
calculation will incorporate the adjusted quarterly value of production, Vj ,
in millions of dollars, roundedto the sixth digit, i.e., to the neatest
dollar (for exanple, 35.624831 mllions of dollars). Gas of all kinds
(except helium is subject to royalty. The lessor shall determine whether
production royalty shall be paid in amount or value.

A-1



¢. Except as otherwise noted, the following stipulations will be
included in each lease resulting fromthis sale. In the follow ng stipu-
lations and information to lessees in paragraph 14, below, the termRS refers

to the Regional Supervisor, Ofshore Field Operations, Mnerals Mnagenent g
Service, fornerly Deputy Conservation Manager, Field Operations, U S. Geo-
logical Survey.
Stipul ation Ne. 1:

®

If the RS has reason to believe that a site, structure or object of historical
or archaeological significance, hereinafter referred to as a “cultural
resource”; mayexist in the | eased area and gives the | essee witten notice
that the lessor is enforcing the provisions of this stipulation, the |essee
shall, upon receipt of such notice, conply with the follow ng requirements:

(1) Prior to any dredging or drilling activity or the construction or
placement of any structure for exploration or devel opment on the |ease,
including, but not limted to, well drilling, and pipeline and platform

pl acement, hereinafter in this stipulation referred to as “operation”, the
lessee shall conduct renote sensing surveys and/or prepare a report, as
specified by the RS, to determne the potential existence of any cultural
resource that may be affected by such operation. All data produced as well as
other pertinent natural and cultural environmental data shall be exami ned by
an archaeol ogist and geophysicist to determine if indicators are present
suggesting the existence of a cultural resource that may be adversely affected
by any | ease operation. A report of such surveys and assessnents prepared by
an archaeol ogi st and geophysicist shall be subnmitted by the lessee to the RS.

(2) 1f they determine such cultural resource indicators are present, the
lessee shall: (a) locate the site of the |ease operation so as not to ad-
versely affect the identified location; or (b) establish to the satisfaction
of the RS, on the basis of further archaeol ogical investigation conducted by
an archaeol ogi st and geophysi ci st using such survey equipment and techniques .
as deemed necessary by the RS, either that such operation will not adversely -
affect the location identified orthat the potential cultural resource
suggested by the occurrence of the indicators does not exist.

(3) Areport of the latter investigation prepared by the archaeol ogi st
and geophysicist shall be submitted to the RS for review  Should the RS
determ ne that the existence of a cultural resource which may be adversely ®
af fected by such operations is sufficiently established to warrant protection,
the | essee shall take no action that may result in an adverse effect on such
cultural resource until the RS has given directions as to its protection.

In addition, the lessee agrees that if any cultural resource should be
di scovered during the conduct of any operations on the |lease area, he shall
report i mredi ately such findings to the RS and make every reasonable effort to
protect the cultural resource until the RS gives directions as to its

protection.

Stipulation No. 2:

The | essee shall include in any exploration and devel opment plans subnitted
under 30 CFR 250.34 a proposed environnental training programfor all person=
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nel invol ved in exploration or devel opnent activities (including personnel of
the | essee’s contractors and subcontractors) for review and approval by the
RS. . The program shall be designed to inform each person working on the pro-
ject of specific types of environnmental, social, and cultural concerns which
relate to the individual’'s job. The program shall be fornulated by qualified
instructors experienced in each pertinent field of study, and shall employ
effective methods to insure that personnel are informed of archaeol ogical
geol ogi cal, and biol ogical resources including bird colonies and sea nanmal
haul -out areas, to insure avoidance and non-harassnent of wildlife resources
The program shall al so be designed to increase the sensitivity and under-
standi ng of personnel to comunity values, custons, and lifestyles ir areas in
whi ch such personnel will be operating.

The | essee shall also submt for review and approval a continuing technical
environnental briefing program for supervisory and managerial personnel of the
| essee and its agents, contractors, and subcontractors.

Stipulation No. 3: (To be included only in the leesses resulting from this
sale for the fixed sliding scale royalty tracts identified in paragraph 4(a)
of this notice.)

(a) The royalty rate on production fromthis lease is subject to con-
sideration for reduction under the same authority that applies toall ot her
oil and gas |eases on the Quter Continental Shelf (30 CFR 250.21]. The Direc-
tor, Mnerals Managenent Service, may grant a reduction for only one year at a
tinme and, reduction of royalty rates will not be approved unless production has
been under way for one year or oore.

(b) Al though the royalty rate specified in section 6(a) of this |lease or
as subsequently nodified in accordance with applicable regulations and stip-
ul ations isapplicable to all production under this |ease, not nobre than
16-2/3 percent of the production fromthe |ease area nmay be taken as royalty
in amount, except as provided in sec. 15(d); the royalty on any portion of the
production from the |lease in excess of 16-2/3 percent may only be taken in
value of the production from the lease area

Stipulation No. 4:

Exploratory drilling and other downhole activities above a predeterm ned
threshold depth, as determined by the RS, will be allowed year-round areaw de
(subject to the limtations of other applicable stipulations).

Exploratory drilling and other downhole activities below a predetermn ned
threshold depth, with the exception of testing through casing, are prohibited
in broken and pack ice conditions unless the lessee first denonstrates to the
satisfaction of the RS, wth concurrence of the State of Al aska, the
theoretical, experinental and physical capability to detect, contain, clean up
and dispose of spilled oil in broken and pack ice conditions

Stipulation No. 5:

The RS has the authority to suspend oil and gas drilling operations whenever
bowhead whal es are near enough to be affected by oilspills or other distur-
bances which would be likely to adversely affect the species. | f bowhead
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wha les are east of St.. Lawence Island, the RS may prohibit exploratory
drilling and other downhole activities below a predetermined t hreshold depth
(except testing through casing), as determined by the RS. Such prohibition
would continue until it i S determined that the whales are outside the zone of
prolable inf luence or are no longer subject to likely risk from disturbances
or ui Aspills,unless theRSdeterminesthat continued operations are neces-
sary Lo prevent a | 0SS of well control or to ensure human safety. The period
when bowhead whales are nost likely to nigrate through or be present in the
area i S generally, but not linmted to, April 15 through June 15 and Novenber 1
t hrough January 1.

Stipulation No. 6:

Pi pelines will be required (a) if pipeline rights-of-way can be determni ned and
obt ai ned,; (b) if laying such pipelines is technically and economcally
feasible and environnentally preferable; and (c) if, in the opinion of the
| essor, pipelines can be laid without net social l|oss, taking into account any
incremental costs of pipelines over alternative nethods of transportation and
any incremental benefits in the formof increased environmental protection or
reduced multiple use conflicts. The lessor specifically reserves the right to
require that any pipeline used for transporting production be placed in
certain designated management areas. In selecting the neans of transpor-
tation, including any loading facilities, consideration will be given to any
reconmendati on of the Regional Technical Wrking Goup or other sinilar
advisory group with participation of Federal, State, and local government and
industry..

All pipelines, including both flow lines and gathering lines for oil and gas,
shall be designed and constructed to provide for adequate protection from
water currents, storms and ice gouging, subfreezing conditions, and other
hazards as deternmined on a case-by-case basis.

Fol | owi ng the devel opment of sufficient pipeline capacity, ne crude oil will
be transported by surface vessel from of fshore production sites, except in the
case of energency. Determinations as to emergency conditions and appropriate
responses to these conditions will be nade by the RS.

Wiere the three criteria set forth in the first sentence of this stipulation
are not met and surface transportation must be enployed, all vessels used for
transporting hydrocarbons from the |eased area nmust conformwith all standards
established for such vessels, pursuant to the Ports and Waterways Safety Act
for 1972 (46 vu.s.c. 391a), and the Port and Tanker Safety Act of 1978, as
amended (33 U.5.C. 1221).

Stipulation No. 7: (This stipulation will be included in |eases only for
tracts 57-317 through 57-366, and 57-374 through 57-377.)

[n order to protect the wildlife and subsistence resources of the Yukon Delta,

of fshore loading on this tract of produced oil, except during testing for well
producibility or in the case of an emergency, is prohibited if such a prohibi-
tion on offshore loading is technically and econonically feasible, safe, and e
environmentally preferable.
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Stipul ati on Ne. 8:

In the event of production, discharge of produced waters into open or ice-
covered water areas of less than 10 neters is ‘prohibited, unless the RS
deL ermine s, with the concurrence of the State of Alaska, that such produced
waters are non-polluting, in the following tracts: 57-350 through 57-358,
57-365,57-366, and 57- 374 through 57-377.

The following restrictions apply on all tracts: the discharge of oil-based or
oil contam nated drilling muds and/or cuttings into the marine environment is
prohi bited. The discharge of non oil-contam nated drilling nuds and cuttings
shall be consistent with National Pollutant D scharge Elimnation System
(NPDES) pernmit conditions.

14. |Information to Lessees: a) Bidders are advised that during the
conduct of all activities related to |eases issued as a result of this |ease
sale, the lessee and its agents, contractors, and subcontractors wll be
subject to the provisions of the Marine Mammal Protection Act of 1972, the
Endangered Species Act of 1973, as anended, and International Treaties.

The lessee or its contractors should be aware that disturbance of wildlife
could constitute harassnent and could thereby be in violation of existing
laws. Violations of these Acts and Treaties may be reported to the National
Marine Fisheries Service or U.S. Fish and Wldlife Service, as appropriate.

Behavi oral disturbance of mpst birds and mamals found in or near the Sale 57
area would be unlikely if ocean vessels and aircraft maintained at |east a
[-mle distance from observed wildlife or known wildlife concentration areas
such as bird colonies, nmarine mammal haul -out areas, and peregrine falcon
nests. Therefore, in concurrence with the National Mrine Fisheries Service
and the U S. Fish and Wldlife Service, it is recomended that aircraft or
vessel s operated by |essees maintain at |east a l-mile di stance from observed
or known wldlife concentration areas. Human safety will take precedence at
all tinmes over these provisions. Major wildlife concentration areas are
depicted on G aphics Nos., 4A, 4B, and 5A of the Final Environnental I|npact
Statenment for this sale and additional maps available fromthe RS and appro-
priate resource agencies.

b) Some of the tracts offered for lease may fall in areas which may be
included in fairways, precautionary zones, or traffic separation schemes which
may be established, anobng other reasons, to protect naritinme comerce.
Bi dders are advised that the United States reserves the right to designate
necessary fairways through |eased tracts pursuant to the Ports and Water \Ways
Safety Act, as anended (33 U.5.C. 1221 et seq.).

c) Bidders are advised that portions of the Iditarod Trail, from Kaltag to
Norme, follow ng along Norton Sound and crossing the ice between Shaktoolik and
Bal d Head and between Ungalik and Bal d Head, are managed by the Bureau of Land
Management, U S. Departnment of Interior. The management and protection of the
Historic Trail is subject to the follow ng |aws:

(1) the National Trails System Act, as anended (16 U.S.C. 1241 et seq.);

(2) the National Historic Preservation Act, as amended (16 U.S.C. 470 et
seq.);



(3) the Historic Sites Act of 1935 (16 U.S.C. 46l et seq.) ;

(&) the Antiquities Act of 1906 (16 U. S. (3. 431-433); and,

®
(5) otherState and Federal |aws.

d) Lessees are advi sed that oil and gas exploration and production opera-
tions should be conducted so as to minimze interference with subsistence
harvests.

[}

e) Lessees are notified that adequate oilspill contingency plansare
requi red under Alaska 0OCS Operating Order No. 7, under 30 CFR 250.11 and
250. 43, prior to approval of Exploration or Devel opment and Production Plasms.

In accordance with 30 CFR 250.34-1 the M neral s Managenent Service is required

to review oilspill contingency plans. Lessees are advised that the Yukon
Delta is an area of special Biological Sensitivity under Al aska 0CS Operating
Order No. 7 and will require protection inoeilspill contingency plans. Review -
of oilspill contingency plans under 30 CFR 250.34-1 for tracts 57-317 through
57-366 and 57=-37&4 through 57-377 may result in the requirement of speci al
nmeasures to protect the biol ogical resources and associated subsistence values

of the Yukon Delta. Also, the leads and polynyas close to St. Lawence Island
are areas of Special Biolgical Sensitivity under Alaska 0CS Qperating Order g
No. 7, and will require protection in oilspill contingency plans. Such pro-
tection should not include dispersant usage unless such usage hasbeen
approved i n advance.

f) Lessees are advised that, after identifying potential OCS-related
facility sites” and activities, they should consult with the local and State -
pl anni ng agenci es invol ved in coastal zone area review in order to provide
coordi nation on coastal zone devel opnent and the siting of energy facilities.
The State has indicated that State approval of Coastal Management Programs
(cMP's) for Nome, Bethel, and the Yuko”n-Kuskokwi m Coastal Resource Service
Area (CRSA) is expected in 1983 and that the Bering Straits CRSA Program
shoul d be conpleted andreceive State approval sonetime in 1984. Federal

approval of CHMP's may require as much as one additional year after State
approval . Early coordination with these planning groups will assist in the
identification of suitable facility siting.

g) Bidders are advised that drilling or enplacenment of bottomfounded
structures will not be allowed on tract 57-387 unless or until the |essee hase
denmonstrated to the RS S satisfaction that drilling or bottomfounded struc~

tures can be safely designed to control possible high-pressure, thermogenic
gas at the proposed locaticn or that the hazard is not present at the site.

h) Corps of Engineers permit-s are required for construction of any
artificial islands, installations and other devices permanently or temporarily -
attached to the seabed | ocated on the Quter Continental Shelf inaccordance
with Section 4(e) of the Quter Continental Shelf Lands Act of 1853, as

anended.

i) Bidders are advised that the Departments of the Interior and Transpor-
tation have entered into a Menorandum of Understanding, dated May 6, 1976, -
concerning the design, installation, operation and naintenance of offshore
pi pel i nes. Bi dders should consult both Departments for regulations applicable
to offshore pipelines.



j) Bidders are also advised that in accordance with Sec. 16 of each |ease
offered at this sale, the lessor mayrequire a |essee to operate under a unit,
pooling or drilling agreenent, and that the lessor will give particular con-
sideration to requiring unitization in instances where one or nore reservoirs
underlie two or nore |leases with either a different royalty rate or a royalty
rate based on a sliding scale.

k) Revisions of Department of Labor regulations ou Affirmative Action
requi renents for government contractors (including |essees) have been defer-
red, pending review of those regutations (see Federal Register of August 25,
1981, at 46 F.R. 42865 and 42968). Shoul d those changes become effective at
any time before the issuance of l|eases resulting fromthis sale, Section 18 of
the lease form Form MVB-2005 (August 1982), would be del eted from leases re-
sulting from this sale. |In addition, existing stocksof the affirmative
action forms described in Section 5 of this notice contain |anguage that would
he superseded by the revised regulations at 41 CFR 60-1.5(a)(l) and 60-1.
7(a)(1). Pendi ng the issuance of revised versions of Forms 1140-7 and 1140-8,
submi ssion of Form 1140-7 (June 1982) and Form 1140-8 (June 1982) will not
invalidate an otherw se acceptable bid, and the revised regulations’ require-
ments Wi || be deened to be part of the existing affirmative action “fornmns.

1) Easenents for the use of sand and gravel on oil and gas |eases nay be
granted by the Secretary. The appropriate vehicle for this is approval of
expl oration plans and devel opnent and production plans requiring these ease-
ments . These easenents may extend across tract boundaries to any |easehold
covered by a plan. Such plans may apply to nore than one lease held by a
| essee or by a group of |essees acting under a unitization, pooling, or drill-
ing agreement.

Where sand and gravel sources exist on tracts not leased for oil and gas or
not appropriately included in an exploration plan or devel opment and produc-
tion plan, the right to use sand and gravel fromthese tracts can only be
obt ai ned through conpetitive leasing under Section 8(k) of the OCS Lands Act,
as amended

On tracts where the oil and gas |essee and the sand and gravel |essee are not
the same, the correlative rights of the holder of an easement to use sand and
gravel in connection with an oil and gas lease, and a |essee of the sand and
gravel itself, have yet to be determned. Either the regulations concerning
easements , or the Notice of Sale for a sand and gravel |ease sale, or both,
could define the rights of those parties.

m) Bidders are advised that pursuant to 30 CFR 250.34-1(a)(3), the |essee
shall submit to Mnerals Management” Service either an exploration plan or a
general statenent of exploration intentions prior to the end of the ninth
lease year.

n) Lessees are advised that the RS has the authority to suspend oil and
gas exploratory drilling activities on any |ease whenever grey whales are
present in the migratory corridor or sale area and are near enough to be
subject to probable oilspill risk or probable risk from other disturbances. -
The Departnent of the Interior has determned that grey whales migrate through
or are in the vicinity of Norton Sound generally from |late My through July
and from Septenber through Cctober. If grey whales are east of St. Lawence



Island, the RS may order the cessation of exploratory drilling below a thres-
hold predetermined by the RS until it is deternmined that the whales are out- .
side the zone of likely influence or no |onger subject to risk from probable
oilspills or other disturbances.

0) In addressing biological concerns the RS will receive recomendations
froma Bering Sea Biological Task Force (BTF). The BTF will be conposed of
desi gnated representatives of the MMS, U.S. Fish and WIldlife Service, the.
National Marine Fisheries Service, and the Environmeantal Protection Agency.
The Bering Sea BTF should consult W th representatives of the State of Alaska
before maki ng recommendati ons to the RS.

p) Lessees should design the environnental training programrequired by
and communi ties. Lessees are encouraged to provide opportunities to local’
individuals , organizations and governnents, including local coastal districts
to participate in the devel opnent of the environnental training prograns.

q? Lessees are encouraged to hire Alaska residents to perform work done by
and for them within the Stateof Alaska. Lessees are advised that there Is .

consi derabl e local interest in enploynent associated with petrol eum explora-
tion, devel opment and production activities. Lessees are encouraged through
affirmative action prograns or otherwise, to provide opportunities to local

i ndividual s and organizations to acquire the skills necessary to participate

in exploration, developnent and production activities and are encouraged to
provi de, through affirmative action progranms or otherw se, enployment oppor-
tunities “for qualified local individuals and organizations. Lessees are also ‘°
advi sed that enployment of local individuals and organi zations nay be one
met hod of mitigating certain local “social and econonic inpacts.

r Lessees are advised that exploration, developnment and production
activities may directly and indirectly have significant social and economc
inpacts on local individuals and communities. Lessees are encouraged to
consult with local individuals, organizations and governments, including local
coastal districts, to identify direct and indirect social and econom c inpacts
of exploration, devel opnment and production activities prior te undertaking
those activities. Lessees are encouraged to consult with and enter into
agreenents with local individuall,6 organizations and governments to conpensate
for direct and indirect social and econom c inpacts of exploration, devel op-
ment and production activities. Lessees areadvi sed thatthismay i nclude,
among ot hers, support to or provision of local conmunity recreation facil-
ities, mental health, drug and al cohol treatnent services and facilities, or
community safety services and capital inprovement projects.

s) Lessees are informed that, pursuant to 15 CFR 930.70 et seq., the State
has the authority to review for concurrence or objection consistency certifi-
cations for all federal license and permt activities described in detail in
OCS plans and which affect the coastal zone. Lessees are reninded that the
State has permtting authority for activities in its coastal zone pursuant to
the provisions of the approved Al aska Coastal Managenent Program



Lessees

The Information to Lessees, subpart (n), identifies similar restrictions
on activities which might be imposed during gray whale migration.

MMS intends to have, or require lessees to have, a monitoring program
in place to determine the status of bowhead and gray whale migration in
the Sale 57 area if operations are proposed during those periods when
whales are expected to be present.

Stipulations Nos. 6 and 7 (Pipelines and Offshore Loading of Produced
ULl and Gas): These stipulations address the use of pipelines and
offshore loading in the Sale 57 area. The MOA between the Department
of the Interior (DOI) and the State provides that the DOl will
coordinate and consult with the State and obtain its concurrence to the
extent permitted by law on decisions regarding the method of
transportation of produced oil and gas. The procedures and guidelines
for coordinating these activities with the State will be developed as
necessary.

Stipulation No. 8 (Discharge of Produced Waters): This stipulation
provides that the discharge of produced waters into water depths of
less than 10 meters is prohibited in tracts 57-350 through 57-358,
57-365, 57-366, and 57-374 through 57-377, unless the RS-FO, with
concurrence of the State of Alaska, determines that such produced
waters are nonpolluting. The MMS will develop guidelines to implement
State concurrence responsibilities prior to activities reaching the
production stage. This stipulation is also addressed in the MOA
between the DOI and the State of Alaska.

Biological Surveys/Biological Task Force: Item “0” under the
Information to Lessees, recognizes the Bering Sea Biological Task Force
(BTF). This BTF will include representatives of the MMS, U.S. Fish and
Wildlife Service (USFWS), the National Marine Fisheries Service (NMFS),
and the Environmental Protection Agency (EPA). The notice also
recommends that the BTF consult with the State of Alaska before making
recommendations to the RS-FO. The MOA between the DOI and the State
further states that the DOl will notify at least three State
representatives and designated representatives from local communities
in the sale area and encourage their participation inall of the BTF
deliberations. State and local representation on the BTF are
nonvoting. State representatives to the BTF have been designated from
the Division of Minerals and Energy Management (DMEM), Department of
Fish and Game (DF&G), Department of Environmental Conservation (C)EC),
and Division of Governmental Coordination (DGC). Local representation
will be provided from the Nome City Council, Bering Straits Coastal
Resource Service Area, Cenaliulriit Coastal Resource Service Area, and
Kawerak Inc.
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Lessees

The need to conduct biological surveys will be reviewed on a
case-by-case basis. The following leases have not been cleared of the
biological survey requirements at this time:

0CS-% 0382 OCS-Y 0403
0384 0412
0385 0423
0387 0435
0388 0437
0389 0438
0390 0439
0402 0440

Current regulations, Notices to Lessees, and guidelines issued by this
office are listed belowandcanbe obtained from the office of the
RS=FO0 (any reference to USGS should now be read as MMS).

0 Alaska Outer Continental Shelf Orders Governing Oil and Gas
Operations, November 1982,

s] 30 Code of Federal Regulations, Part 250.34, Federal Register
Volume 44, No. 180, September 14, 1979.

0 Guidelines for Outer Continental Shelf Exploration Plans,
Environmental Reports, and Application for Permit to Drill
Exploratory Wells, March 30, 1982,

0 Notice No. 80-1 NTL on Furnishing Food, Quarters, and
Transportation to USGS [MMS] Personnel, February 5, 1980.

0 Notice 80-2 NTL on Guidelines for Preparing Outer Continental
Shelf Environmental Reports, June 13, 1980.

0 Notice 83-2 NTL on Preliminary Activities Conducted on Leased
Areas - Bering Sea, April 21, 1983.

0 Notice No. 83-5 NTL on Minimum Requirements, Shallow Drilling
Hazards Survey, Alaska QCS Area.

0 Notice No. 82-1 NTL on Interim Minimum Requirements for Marking of
Equipment, August 2, 1982,

0 Guidelines on Collection of Meteorological/Oceanographic Data,
April 29, 1983.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
MINERALS MANAGEMENT SERVICE

inreply refer 1O

ALASKA OCS REGQ ON

Mailing Address: P.O.Box 101159
Anchorage, AK 99510

Area_Code -907 ] ]
Regional I\/anager 271-4304 Leasing & Environment
Resource Evaluarion 271- 43061 S~~2819~3 620 E. 10th. Ave.
Field Operations 271-4303 Anchorage, AK
800 A Street Ph: 907-276-2955
Anchorage | AK
To: Lessees in Sale 57 Area [Norton Sound)

Subject: Clarification of Information Listed in the Notice of Sale for Oil
and Gas Lease Sale 57

Gentlemen:

The following information further clarifies some of the stipulations and
information to lessees and lease terms as outlined in the Notice of Sale for
Oil and Gas Lease Sale 57:

Stipulation No. 1 (Cultural Resource Survey): The Regional Supervisor,
tield Operations {(RS-FO), has determined hat this stipulation will not

be invoked on leases in-the Sale 57 area. It is the opinion of the

RS-FO0 that cultural resources have low probability of occurrence, ~*
survivability, or detectability in the Sale 57 area. The State of

Alaska, through the State Historic Preservation Officer, has been

advised that this stipulation will not be invoked, and concurs with our
decision.

Geohazard surveys will be required for proposed exploration activities
and, when possible, willinclude side-scan sonar and subbottom
profilers. Such surveys will be reviewed by the Minerals Management
Service (MMS) for any object which might indicate the presence of
cultural resources.

The above stipulation will not release the lessee from reporting any
site, structure, or object of historical or archeological significance
discovered during the conduct of any operations and immediately ceasing

such operations until the RS-FO0 has made a determination as to the
disposition of the cultural resource.

Stipulation No. 2 (Environmental Training Program): All drilling
personnel, support personnel, and contractor and subcontractor
personnel involved in Outer Continental Shelf (OCS) activities,
conducted under an approved exploration plan, must have environmental
training. Stipulation No. 2 requires the lessee to provide an
environmental training program before drilling activities commence.
The program shall inform each person of specific types of
environmental, social, and cultural concerns which relate to the
individual’s job. The program shall be formulated by experienced and
gualified personnel. Input into the program from local sources is
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Lessees

encouraged. Lessees should submit the program forMMSreviewand
approval along with their Exploration Plan package. Lessees may

develop a cooperative training program such as has been done for the BF
and LCI sale areas.

Stipulation No. 2 also requires the lessee to provide a continuing
environmental briefing program for its supervisory and managerial
personnel, agents, contractors, and subcontractors. The intent of this
requirement is to provide a vehicle by which supervisory and managerial
personnel can continue to develop knowledge of and sensitivity for the
protection of the environment. The program should be more detailed
than the environmental training program and should be be updated at
least once a year.

Stipulation No. 4 {Suspension of Exploratory Drilling and Downhoie
Actuv;tles”Below Predetermined hreshold Depth During Broken Ice and

v ) 0. & pronidIts exploratory drillin g
and other downhole act1v1ties below a predetermined threshold depth
during periods of broken ice cover, unless the lessee/operator
demonstrates to the RS-FQ, with the concurrence of the State of Alaska,
his ability toclean up and dispose of spilled oil in broken and pack
“ice conditions. Downhole testing activities through casing
perforations in cased holes are permitted year-round. The Tier II
demonstrations recently completed for demonstrating broken ice
contingency technology for the BF Sale area may be applicable in
demonstrating broken-ice and pack-ice technology as required by this
stipulation. However, different types of ice conditions and duration
of various ice conditions will also have to be taken into
consideration.

The MMS 1is developing guidelines with the State of Alaska to implement
the State “concurrence” responsibilities identified in the stipulation.
A copy of the Memorandum of Agreement (MOA) between the State of Alaska
and the Secretary of the Interior for implementing the stipulation is
enclosed. The MOA further delineates State involvement in OCS
activities.

Stipulation No. 5 (Exploratory Drilling and Downhole Activities During
Bowhead hale Migration Periods): Stipulation No. 5 grants the RS-FO
theauthority, to prohibit exploratory driilina and other downhole
activities, except testing through casing, below a predetermined
threshold depth during the bowhead whale migration periods (generally
from April 15 through June 15 and November 1 through January 1), unless
the RS-FO determines that continued operations are necessary to prevent
a loss of well control or to ensure human safety. |t should be noted
that timing of the bowhead whale migration is a floating period and,
based upon actual migration status, may not necessarily be the dates
indicated.
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Lessees

0 MMS booklet on “Use of Best Available and Safest Technologies

(BAST) During Oil and Gas Drilling and Producing Operations on the
Outer Continental Shelf,” April 1980.

0 Training and Qualifications of Personnel in Well Control Equipment
and Techniques for Drilling on Offshore Locations, MMSS-0CS-T1
second edition, May 1982.

0 Planning Guidelines for Approval of (Qilspill Contingency Plans,
July 29, 1982.

0 Booklet Copies of Operating Orders Governing Oil and Gas Lease
Operations in the Alaska Outer Continental Shelf, November 22,
1982,

0 OCS Oil and Gas Operations; Personnel Safety and Protection in

Hydrogen Sulfide-Prone Areas, Federal Register Vol. 47, No. 127
July 1, 1982,

0 Outer Continental Shelf Standard MMSS-0CS-1 formerly (GSS-0CS-1),
“Safety Requirements for Drilling Operations in a Hydrogen
Sulfide Environment.” First Edition, February 1976.

As a matter of record, the following titles have been authorized for use in
the Alaska OCS Region Office:

Regional Manager, Alaska OCS Region . . . . . . . . . . ... ..Alan D. Powers
(Formerly Minerals Manager, Alaska OCS Region)

800 A Street, Suite 201

Anchorage, Alaska 99501

Phone: 907-271-4304

Deputy Regional Manager . . . . . . . . . . . . ... ..o «Irven F. Palmer, Jr.
800 A Street, Suite 201

Anchorage, Alaska 99501

Phone: 907-271-4304

Regional Supervisor, Field Operations . . . . . . . . . . . .. Rodney A. Smith
(Formerly Deputy Minerals Manager, Offshore Field Operations)
800A Street, Suite 205

Anchorage, Alaska 99501

Phone: 907-271-43031

Supervisor, District Office . . . . ... ... ... ... ....... Brian Schoof
411 West Fourth Avenue

Anchorage, Alaska 99501

Phone: 907-272-94632



Lessees

Regional Supervisor, Resource Evaluation......... .Robert 1-1. McMullin
(Formerly DeputyMinerals Manager, Offshore Resource Evaluation)

800A Street, Suite 200
Anchorage, Alaska 99501
Phone:  907-271-4361

Regional Supervisor, Leasing & Environment. . . . . . .. Robert J. Brock
(Formerly Deputy Mi nerals Manager, Offshore Leasing)

620 East 10th

Anchorage, Alaska 99510

Phone: 907-276-2955

Sincerely,

,Zn‘ Rodney A. Smith
Regional Supervisor
Field Operations

lyse this number for information on submitting Exploration Plans.
2 Use this number for information on submitting APD's.
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APPENDI X B

GEOPHYSI CAL AND CGE OTECHNICAL
PERM TS | SSUED BY BASIN



1980 - 1984 GEO.OG CAL AND GEOPHYSI CAL PERM TS

| SSUED BY M NERALS MANAGEMENT SERVI CE

PERM TTEE

ARco

SHELL

&1

WGC

AMOCO

ARCO

AMOCO
MCCLELLAND
SHELL

CI TIES SER
ENERGY ANA
EXXON
SOHIO
CHEVRON
ARco
PHOTOGRAV
ENERG ANAL
s |
CHEVRON
ARco

WGC

SOHIO
SHELL

| NTERCCEAN
TEXACO
AFROSERVIC
AEROSERVIC
INTEROCEAN
ARco

WGC

ARco

EXXON

N THE NORTON BASIN

CONTRACTOR

TETRA TECH
GECO

&SI

WGC

GECO
NEKTON
MLE-H
MCCLELLAND
GECO

WEC

ENERGY ANA
&S

&I
AEROSERVIC
ARco
CHEVRON
ENERG ANAL
&S

DI G CON
CGECO

WGC

GSI

CECO

| NTERCCEAN
DI G CON
AEROSERVIC
AEROSERVIC
| NTERCCEAN
ARco

WGC

CECO

GSI

fos ]
|

TYPE

COST VELL
CDP MARI NE
CDP MARI NE
CDP MARI NE
COP, (R MAG
CGEOLOG CAL
CDP HW
CGEOLOG CAL
CDP MARI NE
CDbP MARI NE
CDP MARINE
COP, (R, MAG
CDP MARI NE
MAGNETI C
CEOLOG CAL
CRAVI TY

CDP MARI NE
CDP MARI NE
CDP MARI NE
COP, (R MAG
COP, (R, MAG
CDP MARI NE
CDP, MAG
HRD

CDP, MAG
MAGNETIC
MAGNETIC
GEOLOGICAL
cpop, GR

CDP, GR, MAG
CDP, GR, MAG
CDP, GR, MAG



80-11
80-12
80-20
80-30
81-15a
81-16a
81-26
81-30a
81-31a
81-38
81-40a
81-42a
82-10a
82-19
82-25a
82-29
82-39
“82-42
82-45
82-46a
82-49
82-56a
82-61
82-63
82-72
83-15
83-25
83-32
83-4.3
83-51
83-55
83-59
83-63a
83-95
83-108
84-04
84-07
84-09
84-12
84-31
84-34
84-52
84-56
84-64
84-71

1980 - 1984 GEOLOG CAL AND GEOPHYSI CAL PERM TS
ISSUED BY M NERALS MANAGEMENT SERVI CE

EXXON
EXXON
SHELL

WEC
MCCLELLAND
MCCLELLAND
SHELL
EXXON
EXXON
EXXON
MOBI L
MCCLELLAND
MCCLELLAND
ARco
MCCLELLAND
SHELL
MOBI L

| NTEROCEAN
EXXON

ARco
CHEVRON
ARco

SOHIO

WGEC

&1

| NTEROCEAN
Gl

SHELL

ARCO
GEOCUBIC
GEOCUBIC
GEOCUBIC
AERCSERVI C
NEKTON

MI'S

MI'S

MI'S
HARDI NG LA
COMAP
AMOCO

WEC
CHEVRON
EXXON

Dl G CON
ARco

INTHE ST. GEORGE BASI N

MCCLELLAND
MCCLELLAND
GECO

WGC
MCCLELLAND
MCCLELLAND
GECO

MI'S

MI'S

&SI

WEC
MCCLELLAND
MCCLELLAND
ARco
MCCLELLAND
CGECO

MOBI L

| NTEROCEAN
WGC

CGECO

Dl G CON
GECO

GS1I

WGC

&S|

| NTEROCEAN
&1

CGECO

ARco
GEOCUBIC
GEOCUBIC
GEOCUBIC
AEROSERVIC
NEKTON

MI'S

MI'S

MI'S
HARDI NG LA
COMAP

WGC

WGC

Dl G CON
&1

Dl G CON
WGC

B-2

HRD

GEOLOG CAL
CDP, MAG
CDP MARI NE
HRD

GEOLOG CAL
CDP MARINE
HRD
GEOLOGICAL
CDP, GR, MAG
CDP, GR, MAG
GEOLOGICAL
GEOLOGICAL
GEOLOGICAL
HRD

CDP, MAG
CDP, GR

HRD

CDP, GR, MAG
CDP, GR, MAG
CDP MARI NE
CDP, GR, MAG
CDP MARI NE
CDP, GR, MAG
CDP MARI NE
HRD

CDP MARINE
CDP, MAG
CDP MARI NE
GEOLOG CAL
HRD

GEOLOG CAL
MAGNETI C
CDP MARI NE
HRD

CDP

HRD

HRD

CDP

CDP, GR, MAG
CDP, GR, MAG
CDP MARI NE
CDP, GR, MAG
CDP, GR, MAG
CDP



-107
-19
-35

1980 - 1984 GEOLOG CAL AND GEOPHYSI CAL PERM TS
| SSUED BY M NERALS MANAGEMENT SERVI CE

EXXON

SHELL

WEC
MCCLELLAND
MCCLELLAND
AFEROSERVIC
ARco

&S

WEC

SHELL

EXXON
AEROSERVIC
ARco
MCCLELLAND
GSI

MOBI L

| NTERCCEAN
EXXON
CHEVRON
ARco

WGC

EXXON
SOHIO

SHELL

| NTEROCEAN
EXXON

SHELL

EXXON
EXXON

ARco
GEOCUBIC
GEOCUBIC
GEOCUBIC

Dl G CON
GULF

GULF/ AMOCO
EXXON
NEKTON

DI G CON
NEKTON

WGC

N THE NAVARI N BASIN

WEC

WEC

WEC
MCCLELLAND
MCCLELLAND
AEROSERVIC
NEKTON

GSl

WEC

GECO

WEC
AEROSERVIC
ARco
MCCLELLAND
Gl

MOBI L

| NTEROCEAN
WGC

DI G CON
GECO

GECO

| NTEROCEAN
MI'S

GECO
MCCLELLAND
MCCLELLAND
ARco
GEOCUBIC
GEOCUBIC
GEOCUBIC

DI G CON
VOODWARD
WOODWARD
G|

NEKTON
CHEVRON
MOBI L

WGC

B-3

CDP MARI NE
CDP, MAG
CDP, MARI NE
HRD

CGEOLOG CAL
MAGNETI C

HRD

CDP MARI NE
CDP MARI NE
CDP MARI NE
COP, (R MAG
MAGNETI C
COST VELL
GEOLCA CAL
CDP MARI NE
CDP, (R, MAG
HRD

CDP MARI NE
CDP MARI NE
COP, (R MAG
COP, (R MAG
HRD

CDP MARI NE
CDP MARI NE
coP
HRD
coP



80- 21
81-11a
81-14
81-17
81-19a
81-25
81-52
82- 18
82- 28
82- 33
82-40
82-43
82-52
82-57a
82- 67
82- 68
83-14
83- 26
83-29
83-30
83-31
83- 33
83-39a
83-40a
83-44
83-47
83-62
83-78
84- 23
84- 25
84- 28
84- 30
84- 62

1980 - 1984 GECLOG CAL AND GEOPHYSI CAL PERM TS
| SSUED BY M NERALS MANAGEMENT SERVI CE

SHELL

ARco

GECO

&S 1

WGC

SHELL
EXXON

ARco

SHELL

&S|

MOBI L

| NTEROCEAN
CHEVRON
MCCLELLAND
SOHIC
SOHIO

| NTEROCEAN
&S|
MCCLELLAND
MCCLELLAND
PHOTOGRAV
SHELL
MCCLELLAND
MCCLELLAND
ARco

ARco

WGC

SOHIO
NEKTON
WGC

ARco

AMOCO
ARCO

IN THE N. ALEUTI AN BASI N

CGECO
WESTERN
GECO

GSl

WGC

GECO

&S|

ARco

GECO

GSl

MOBI L

| NTEROCEAN
DI G CON
MCCLELLAND
&S 1

&S 1

| NTEROCEAN
GS|
MCCLELLAND
MCCLELLAND
BERRY DATA
GECO
MCCLELLAND
MCCLELLAND
ARCO

ARCO

WGC

NEKTON
NEKTON
WGC

GECO

WGC

ARco

COP, MAG

CDP MARI NE
CDP MARI NE
CDP MARI NE
CDP MARI NE
CDP MARI NE
CDP MARI NE
COST WELL
CDP MARI NE
CDP MARI NE
CDP, R, MAG
HRD

CDP MARI NE
CGEQLOAE CAL
CDP MARI NE
CDP MARI NE
CGEOLOAE CAL
CDP MARI NE
CGEOLOAE CAL
CGEOLOAE CAL
CGRAVI TY

CDP, MAG

CDP MARI NE
CGEOLOAE CAL
ChP, (R

ChP, (R

CDP, R MAG
CDP MARI NE
HRD

CDP, &R, MAG
CDP, &R, MAG
cor, GR, MAG
ChP, R



82-31
83-85
93-96

1980 -1984 GECLOG CAL AND GECPHYSI CAL PERM TS
| SSUED BY M NERALS MANAGEMENT SERVI CE
IN THE ST. MATTHEW HALL BASIN

&1 Gs | CDP MARI NE
&S1 &St CDP MARI NE
MCCLELLAND MCCLELLAND CDP MARI NE
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